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Mandate & Objectives

MANDATE
The mandate of National Brain Research Centre (NBRC) is to:

» Pursue research to understand brain function in health and
diseases.

Generate trained human resources with the capability to
carry out interdisciplinary research in neuroscience.

Promote neuroscience in India through networking among
institutions across the country.

OBJECTIVES

» Undertaking high calibre research in neuroscience.

> Connecting various national & international scientific
research institutions, agencies & laboratories working in the
field of brain sciences.

To become a national apex centre in the field of neuroscience
and grow into a world-class institute with state-of-the-art
facilities and reservoir of smart databases for brain research.

To boost socio-economic impact factor on society with
fundamental research and findings.

Establishing one or more satellite centres to serve different
regions of the country.
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Brain is a fascinating organ, connected to In this context, we are particularly

every other organ within the human body.
By controlling the sensory information
received from various organs in a feedback
mode, it acts as an integral element in the
management of bodily functions. Besides, the
brain function is devoted to aspects of social
cognition and decision-making that transcend
from individual to collective, inadvertently
shaping up the socio-economic system and
the surrounding environment. Therefore,
knowledge of brain function and health is
vital in improving the quality of human life,
at both individual and societal levels.

NBRC has made some  significant
contributions in this direction in the past
two decades. Scientists at NBRC have
focused their attention on understanding the
clinical and fundamental aspects of brain
function ranging from cognition to molecular
pathology. We are now poised to embark
on a new journey to establish one of the
premier brain health centers in the country.
We envision establishing a unique cognitive
research center to study the network activity
in both the human and animal brains engaged
in visual and auditory perceptions, haptic
intelligence, memory, and stress mitigation.
A multi-scale approach is indispensable to
integrate the systems neuroscience data with
molecular neurobiology.

interested to build research consortia on
neurodevelopmental disorders (NDD) such
as Autism, Epilepsy, Dyslexia, and ADHD.
A three-tier program involving fundamental
and translational research with Academia-
industry partnership and human resource
development is envisaged to provide a
comprehensive understanding of certain
aspects of brain health and deliver tangible
societal benefit to the knowledge economy of
the nation.

Achievements:

In the past years, our scientists have made
significant progress. Our efforts have also
yielded a rich set of 719 peer-reviewed
publications and 13 patents granted (8 active,
1 lapsed, 4 no longer active) & 4 under review.
A summary of the most impactful work is
presented below.

a) Dementia-the science of forgetfulness:
Alzheimer’s disease (AD) and similar
neurodegenerative disorders affect
millions of people worldwide. India has
morethan 6 million AD patients. Theactual
cause of AD is unknown and probably
multi-factorial. = Present medications
mainly provide symptomatic relief and do
not halt the disease progression. Earlier, it
was hypothesized that oxidative stress in
the brain’s hippocampal area and frontal
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From Director’s Desk

cortex regions may be the cause of AD
in autopsy studies. Using non-invasive
imaging technology, we discovered that
significant depletion of the anti-oxidant,
glutathione (GSH), in the hippocampal
area, is strongly correlated to the
impaired cognitive profile of the person,
having a mild cognitive impairment
(MCI). Subsequently, brain iron levels
increased significantly from MCI to AD
staging. Data from cohorts comprising
healthy volunteers, 100 AD, and 80
MCI patients were collected/curated
and imaging parameters were compared
with age-matched healthy controls. This
breakthrough work was conducted at
NBRC in collaboration with AIIMS using
state-of-the-art 3T MRI scanner. It also
demonstrates an increasing societal
engagement in supporting scientific
research in the country and vice versa.

Brain waves are one of the most effective
indicators of brain activity. Measured
non-invasively using EEG and MEG,
it reveals how rhythms of a particular
set of frequencies can shape up normal
and pathological states of the brain. The
modern Al & ML-based data analysis
techniques in conjunction with the MRI
data have helped us to pin down the
origins of these waves and correlate them
with specific mental activities such as
visual and auditory object recognition
and speech comprehension. NBRC
scientists have discovered how energy
in one specific frequency band (alpha,
8-12 Hz) is important for our attention
system, and how individual variability
in brain-wide communication in alpha
frequencies governs our perceptual
states. Further, NBRC scientists working
in the area have made a significant
discovery using MEG data by showing
that alpha communication remains
preserved for supporting basic brain
functions, under inclement structural
degradation during adult lifespan aging
from 18-88 years old, and protect certain
levels of decision-making efficiency and

ANNUAL REPORT 202223
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short-term memory function. In simple
terms, an aged individual preserves
several cognitive functions such as verbal
ability, and fluid intelligence and even
gets better with age in complex decision
making although the neuron structure
goes through lifespan degradation with
aging.

Shruti - the age-old technique of
memorizing rhythmic information found
resonanceinasongbird model. Youngmale
birds learn to sing the tune by listening
to their fathers at an early age. Since
the signalling molecules are conserved,
research studies in this area could play
an important role in understating speech
and hearing in humans. NBRC scientists
have made some progress in identifying
some of the key neuromodulatory
chemicals in this context. Studies are also
being undertaken to understand changes
in the brain associated with learning in
songbirds.

Neuro-pathology: NBRC scientists have
alsomade significantinroads inidentifying
the following features of neurological and
neuroinflammatory disorders. These are
listed in itemized order.

Host innate antiviral response might
play a critical role in the deterioration of
virus-induced neurodegeneration, and
subsequent complications. In a clinical
setting, NBRC scientists have further
demonstrated that the repurposed drug
minocycline, an antibiotic, has the
potential to reverse/restore the process of
neurotropic virus-induced complications.

Inflammatory and metabolic milieu in
brain tumor progression. NBRC scientists
discovered that the interplay between
metabolic activity, local cytokine levels,
and the genetic and epigenetic landscape
of the tumor might play a critical role
in the progression of glioblastoma, a
devastating brain tumor. In this context,
some prognostic molecules are indicated
through in vitro research and using
patient samples.



From Director’s Desk

Summary of achievements from individual laboratories.

Prof. Pankaj Seth’s laboratory has made
pioneering contributions to understanding
the cellular and molecular mechanisms
for virus-induced neurodegeneration. Dr
Seth and his research group study how
neurotropic viruses such as HIV-1, Zika,
and SARS-CoV-2 affect the properties of
brain cells and ultimately affect the brain
functions of patients affected by these
viruses. His group has identified a non-
apoptotic pathway that leads to neuronal
damage in COVID-19 patients, thereby
providing the molecular mechanisms and
a better understanding of the Brain fog or
neurological sequelae seen in up to 50%
of the Long COVID survivors. Most of his
findings are validated in post-mortem
samples of HIV/AIDS and COVID-19
patients. His laboratory also provides
a human neural stem cell platform for
understanding various other neurological
disorders.

Prof. Pravat K. Mandal’s laboratory has
established that oxidative stress is one
of the possible factors and is believed to
play a role in Alzheimer’s disease (AD) and
it is related to the imbalance of master
antioxidant, glutathione (GSH), and metallic
deposition in the hippocampus of the brain,
responsible for thinking and decision-
making. Subsequently, uncontrolled
radicals destroy the neuronal cells in the
hippocampus area. Prof. Mandal has also
found that in the normal person, brain,
and blood glutathione levels and metallic
profiles are balanced as investigated by
using a specialized kit enabled with state-
of-the-art imaging and biophysical study
for blood GSH and iron levels. This novel
study has opened up further investigation
for the early detection of AD through these
two biomarkers.

Prof. Anirban Basu’s laboratory has been
workingondecipheringthe moleculardetails
of host-virus interactions. Their findings
have provided a possible therapeutic
target for preventing virus-induced
neuronal apoptosis thus improving disease
outcome in virus-induced encephalitis. In
a collaborative work with RCB and AIIMS-
New Delhi, they have shown Bone marrow
(BM)-derived extracellular vesicles (EV)
modulate the abundance of infiltrating
immune cells in the brain and exert an
antiviral effect against the Japanese
Encephalitis (JV) virus. The studies
suggested that BM-derived EVs delay JEV-
induced symptoms and death in mice,
improve the length of survival, accelerate
neurogenesis in primary neuronal stem
cells, reduce JEV-induced neuronal death,
and attenuate viral replication.

Prof. Ellora Sen’s laboratory investigates
how deregulated metabolism & aberrant
inflammation modulate epigenetic
landscape to affect genes associated
with chemoresistance in glioblastoma-
the most malignant of brain tumors. By
underscoring the existence of histone
modifiers and inflammatory mediator-
driven ferritinophagic circuits, their study
provides strong evidence for targeting cells
toward ferritinophagy-mediated cell death
as a treatment regime for gliomas. Their
findings have provided novel insight into
glioma biology by demonstrating a distinct
metabolic-epigenetic landscape in gliomas
harboring different molecular signatures,
having prognostic values.
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Summary of achievements from individual laboratories.

Prof. Ranjit Giri’s laboratory
is engaged in understanding the
mechanisms of perturbation in
the genetic expression network of
Alzheimer’s and prion disease using
animal and CNS stem/progenitor
cell-based models. His team has
found how RIPK-1 functions as
a converging point of all death
receptors  activation. Carboxy-
terminal death domain (DD) in RIPK1
binds to the DD of death receptors
as well as to adaptor proteins like
FADD and TRADD. Death receptors
upon ligation with their cognate
ligands, recruit RIPK1 either
through TRADD dependent and
independent manner and dictates
multiple cellular pathways related
to inflammation, cell survival, and
cell death pathways like apoptosis
and necroptosis

Dr. Bhavani Shankar Sahu’s
laboratory investigates the role
of Dense core vesicles (DCV) by
studying their formation & movement
within the cell, and how they spewed
out under faulty conditions. The
lab is exploring its role in disease
conditions such as diabetes, obesity,
mental health disorders and other
non-communicable diseases.

Dr. M Dhruba Singh’s
laboratory studies delve into
human neurodegenerative &
neurodevelopmental disorders using

Drosophila disease models.

Prof. Anindya Ghosh Roy’slaboratoryinvestigates
the functioning of the development and restoration
of the nervous system when an injury is caused.
Using the mnematode Caenorhabditis elegans
as a model organism, with a well-established
connectome, Prof. Ghosh Roy’s lab is working
on unraveling the complexity of the human
nervous system. With the availability of genetic
manipulation and imaging of neurons in live
animals, the principles of neuronal development
and regeneration are explored.

Prof. Arpan Banerjee’s laboratory uses non-invasive
technologies like EEG, MEG & fMRI, to decipher the
spatial & temporal aspects of information processing
within the brain, a fundamentally important property
in formulating the basic scientific theories to lay the
foundation for investigating the mechanisms of brain
dysfunctions in healthy and patients affected with
the conditions. It would eventually help in developing
neuro-markers for spectrum disorders such as
autism.

Prof. Soumya Iyengar’s laboratory focuses on the
development of brain regions involved in speech and
hearing. Using a combination of neuroanatomical
and molecular techniques, her lab is studying the
development of synapses and different cell types in post-
mortem samples of the human auditory cortex from
the prenatal period until adulthood. She also works on
songbirds (zebra finches), which are vocal learners and
excellent model systems to understand brain-behaviour
interactions leading to the formation of neural circuits
involved in vocalization and vocal learning. Her studies
have focused on how a set of neuromodulators (the
endogenous opioids) can affect vocalizations and vocal
learning. Furthermore, Dr Iyengar’s research also
delves in studying another songbird house crow model
system to understand cognition in avian species. Her
lab focuses on studying structural changes in house
crow brain regions involved in cognition and reward as
well as areas involved in vocalization and hearing.

Prof. Sourav Banerjee’s laboratory explores how the dysfunction of neuronal circuits
contributes to the wide spectrum of nervous system disorders by studying their formation,
maintenance, and functioning in a non-pathological setting. By employing a wide range
of biochemical & cell biological techniques, the mechanisms of synapse formation, the
regulatory mechanisms of memory storage using non-coding RNA -mediated control of
specific protein synthesis, and diet-induced regulatory mechanisms of adult neurogenesis
and its implications in remodeling of feeding circuitry are studied in primary culture or in

vivo environment.
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e) Neural Stem Cell line: Scientists at NBRC
have developed a stem cell platform to
deliver high-impact research outcomes
using neural stem cells to understand the
mechanisms and basis of brain disorders
caused by neurotrophic virus infections in
children and young adults. By harvesting
the CNS stem cells from transgenic mice
expressing mutant genes (APPSwe and
PSEN1dE9) linked to Alzheimer’s disease,
several neurosphere lines have been
developed to understand the biology of
amyloid plaque formation and associated
cellular pathology. This would further our
understading in reducing plaque formation
in diseased brains.

f) Molecular Cell Biology of neurons:
Using model organisms, NBRC scientists
have unraveled the conserved molecular
mechanisms of healing a broken axon
and dendrite after a nerve injury. They
have identified neuron-intrinsic barriers
to the nerve regeneration process in
adulthood. In particular, they have shown
that regulation of conserved let-7 miRNA,
Insulin  signaling, and AMP-kinase
signaling can promote axon regeneration
to help restore the functional loss due to
injury. Besides, they have also achieved
notable progress in showing- ‘How RNA
molecules could control synaptic activity
during brain development’.

Benefits:
The findings on Alzheimer’s and related
neurodegenerative disorders have direct

application in the diagnosis and preventive
therapy of mild cognitive decline in humans.
The technology is still under review to be
patented.

The findings on brain activity by studying
brain waves, have direct implications for MRI
and EEG data analysis, a high value in the
commercial market.

The assortment of findings discussed under
“Shruti, the age-old technique of memorizing
rhythmic information, neuro-pathology,
neural stem cell line and molecular cell
biology of neurons”, have multiple application
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potentials. The main impacts are in the
progress of fundamental research.

Human resource development and
outreach:

NBRC has fulfilled its mandate as a Deemed-
to-be University by training a good number of
M. Sc. and Ph. D. students in the past year.
We have graduated 08 M. Sc. and 11 Ph.D.
students, conducted a major two-week long,
hands-on workshop on Animal handling, and
certified 74 participants from several other
institutions as CPCSEA-certified animal
handlers. A multidimensional faculty taught
in the workshop and helped the students
in acquiring the skills as per international
standards. We conducted 20 seminars and
public lectures on campus, which were well
attended by students and faculty.

In addition, we also conducted 01 quiz
contest, 07 campus visits of school and
college students, and reached out to local
schools to make the students aware of the
utility of Brain research. A small museum is
established in the Government Model Senior
Secondary School, Nuh, Haryana to inform
students about the tools used in molecular
biology experiments. We also decided to invite
requests to establish similar facilities in other
schools in the rural districts as part of a
structured outreach activity.

In the service platform, NBRC established
a 3-Tesla functional Magnetic Resonance
Imaging (3T-fMRI) in 2022 and maintains
the Magnetoencephalography (MEG) facility
on its campus since 2014. Both the MRI and
MEG facilities are open to outside users for a
service fee. We are operating the MEG facility
in collaboration with the All-India Institute
of Medical Sciences (AIIMS), New Delhi. The
facility serves the need of patients referred
from the AIIMS daily. In the past year, we
have scanned 346 patients, which helped one
of the most accurate diagnoses of the affected
foci in the brain. The facility also serves the
research community and the data obtained
from the facility has been published in 26
peer-reviewed manuscripts. The MRI facility
has also earned a modest revenue by offering
its services to researchers outside NBRC. In
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the future, more such facilities will be offered
to the users after catering to the internal
needs.

Scientific and Administrative

management:

NBRC has concluded its Scientific Advisory
Committee meeting on March 10th -11th,
2023. All scientists presented their work to the
committee of experts, which scrutinized the
achievements and made recommendations.
I am happy to note that the committee
found good progress and made specific
recommendations for further improvements.
The guidance of the committee is essential for
maintaining the course. It is also important
to note that NBRC society has agreed to now
merge with the newly envisaged autonomous
body - Biotechnology Research Innovation
Council (BRIC) - in the coming months. BRIC
is a much-needed welcome initiative from the
Department of Biotechnology, Government
of India. All autonomous institutes of the
department have agreed to merge with BRIC
to increase the synergy and cooperation in
research. NBRC looks forward to its new
identity as a BRIC member. It will definitely
augmentthe existing collaboration and initiate
new ones with the other BRIC members in
the future. As always, the continuous effort
and assistance from the administration
and support staff at NBRC has sustained
in maintaining the aura and esteem of the
centre to its best.

Vision:

NBRC will be completing 25 years of its
existence on 16th December, 2024. This is
a momentous occasion for us to take a fresh
pledge with renewed vigour. In this context,

the faculty of NBRC has started working on a
concerted discussion on the future research

ANNUAL REPORT 202223

trajectory of the institute. It is decided that
all faculty of the institute will combine their
expertise and strength to focus on a singular
goal. i.e., to wunravel the connectomes
underlying the information processing in a
brain. In this context, the faculty envisaged
embarking on an Advanced Brain Mapping
Initiative at NBRC to map the developing and
adolescent brains underlying communications
and learning. We aim to use non-invasive tools
such as the EEG, fMRI, and MEG to map the
human brain and compare the data with that
from the model animals. Besides, a parallel
study on human-induced Pluripotent Stem
Cells (hiPSCs) and other model organisms
will be initiated to study the molecular biology
of the network functions in vitro. We are
particularly interested to map the brain and
study the underlying molecular biology in the
context of NDD such as Intellectual Disability
(ID), Dyslexia, and ASD.

NBRC always maintained high ambition and
our researchers have had to manage many
challenges to deliver top-class research output
in the past. They are now equally enthused to
carry on the good work into the next decade.
We are now in the course of augmenting and
expanding our faculty strength in cognitive
neuroscience and physiology. Several new
positions are advertised and the selection
process has been initiated in the right earnest.
In the coming years, we expect to populate the
ranks with several new colleagues with the
requisite expertise and drive. It will infuse new
enthusiasm and energy to further strengthen
our resolve for achieving excellence and take
a leadership position in the national Brain
research field.

Prof. Krishanu Ray

Director, NBRC

Professor-H, Tata Institute of Fundamental
Research, Mumbai
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Anindya Ghosh Roy

Principal Investigator:
Anindya Ghosh Roy
Cellular & Molecular Neuroscience, Systems Neuroscience

Ph.D. from the Tata Institute of Fundamental Research, Mumbai and postdoctoral
research from Columbia University, NY and University of California, San Diego, Anindya
Ghosh Roy and his team is involved in understanding the functioning of the development
and restoration of the nervous system when an injury is caused.

Research Associate/Post-doctoral Fellows:
Swagata Dey (India Alliance Early career fellow)

PhD Students:
Harjot Kaur, Sibaram Behera,
Sunanda Sharma, Pallavi Singh, and Dhyey Vyas

MSc Students:
Sreyashi Bhattacharjee

Project Assitants:
Kavi Nila, Mydhiy Vasudevan, and Sruthy Ravivarma (SERB grant)

Technical Assistant:
Sumit Mahapatra
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Development and repair of neural circuit in

-

C. elegans

Background

The goal of our research team is to understand
how neurons and neuronal circuits develop
and maintain normal function and regenerate.

We are using a variety of approaches to study
the development and function of neural
circuits in vivo, including genetics, genomics,
sub-cellular imaging, laser neurosurgery and
optogenetics. Since C. elegans is transparent
and has a simple nervous system, we can
manipulate and observe individual neurons
in a living animal.

Focus

We are interested in understanding how
neurons are polarized during the initial stages
of development, how neural circuits respond
to injury in adulthood; and how molecular
mechanisms such as cytoskeleton dynamics,
RNA based mechanisms, and intracellular
signalling affect these processes. One major
focus is axon regeneration.

1) Regulation of neuronal
microtubule cytoskeleton

Microtubules play an important role in
the development and maintenance of
the nervous system. It is not clear how
microtubules are differentially organized in
the dendritic and the axonal compartments
of the neuron. We are using C. elegans
mechanosensory neurons to address these

ANNUAL REPORT 202223

questions. We previously showed that loss
of KLP-7, a kinesin-13 family microtubule
depolymerizing protein, leads to ectopic
neurite extensions in touch neurons, which
can be suppressed by the pharmacological
destabilization of microtubules (Puri et
al., 2021). We hypothesized that a forward
suppressor genetic screen in klp-7 mutant
might help identify some novel regulators of
the neuronal microtubule cytoskeleton. We
isolated 26 suppressors from 12,422 Fls in a
clonal EMS mutagenesis screening in klp-7(0)
background. We mapped these suppressors
by combining whole genome sequencing and
EMS density mapping using MimodD tools on
the Galaxy user interface.

About nine suppressors mapped either into
mec-7 (B-tubulin) or mec-12 (a-tubulin)
gene. Interestingly, one of the suppressors
was mapped to muscleblind-1/mbl-1 gene.
MBL-1 is a muscle-blind family protein that
regulates alternative splicing, RNA stability
and RNA localization. Mutations in mbl-1
have been linked to neuromuscular disorder
myotonic dystrophy. We found that loss of
mbl-1 affects microtubule dynamics and
axonal transport in touch neurons. Moreover,
we found that MBL-1 regulates the stability of
mec-7 and mec-12 mRNA transcripts in these
neurons. Our work elucidated a previously
unknown link between RNA binding
protein and cytoskeletal machinery for the
development and maintenance of the nervous
system (Puri et al., 2021, doi: https://doi.
org/10.1101/2022.09.07.506915).
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Figure 1: Role of Citron Kinase (CITK-1) in neuronal cytoskeleton.

Mutation in citk-1 gene and neuronal phenotypes seen in citk-1 mutant.

Another suppressor was mapped to WO2B8.2/
citk-1, an ortholog of mammalian citron kinase
gene. Mutations in citron kinase have been
associated with microcephaly in humans.
Worms have another paralog of W02B8.2/
citk-1, which is F59A6.5/citk-2. We observed
that loss of either of these genes could
independently suppress klp-7(0) phenotype.
We also observed that loss of either of citron
kinases leads to morphological defects in the
PLM mechanosensory neurons of C. elegans.
The anterior process of PLM neuron is wavy
in mutant with occasionally also forming an
ectopic branch. Using the plus-end binding
EBP-2::GFP reporter, we found that the
microtubule dynamics is upregulated in the
WO02B8.2 /citk-1 mutant. Therefore, our work
suggests that citron kinase plays a novel role
in regulating neuronal microtubule dynamics

(Figure-1).

2) Neuronal Regeneration

During the lifetime of an individual, routine
activities may cause injury to neuronal
circuits, which affect the quality of life
or in severe cases can be fatal. Despite
a comprehensive understanding of the
mechanisms underlying the development
of the nervous system, the pathways that
repair damage after injury remain poorly
understood. This is very important from the
point of therapeutics as adult nervous system
is extremely refractile to repair after accidental
damage. Our past work has helped develop C.
elegans mechanosensory neuron as a model
for axon regeneration studies. The conserved
Dual Leucine Zipper Kinase (DLK-1) pathway
is essential for axon regrowth. Consequent to
these discoveries, several efforts have been
made using model systems such as worm, fly,
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and fish to understand the neuron-intrinsic
mechanisms of axon regrowth. However,
mechanistic aspects of functional recovery
during axon regeneration was unclear. In our
lab at the National Brain Research Centre, we
have established a neurosurgery protocol with
2-photon lasers. Further, we have noticed
that the axotomy of Posterior touch neuron

PLM leads to a dramatic loss of posterior touch
sensation. Using this experimental paradigm,
we have shown the regeneration potential
declines both at anatomical and functional level
as the worms age. Furthermore, we screened
for known axon regeneration pathways
that might improve functional recovery in
older age.

"

PHAS
Basu et al 2021, (Development)

(eNEURO

Basu et al 2017

Kumar et al 2021

Fig-2: Pathways controling axon regeneration
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Figure 2: The illustration shows how manipulation of either let-7 miRNA, Insulin signalling (IIs)
or AMP Kinase promotes axon regeneration in adulthood.

We have discovered that a self-fusion of
injured proximal and distal end leads to
rapid functional repair (Basu et al., 2017).
We further found that proper targeting and
synapse formation of an injured axon is
controlled by Insulin signaling (IIS) (Basu et
al., 2021). Finally, we have shown recently
that axon regeneration can be enhanced by
physical exercise (Kumar et al., 2021).
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AMPK signaling in Swimming
exercise mediated functional
improvement

Rehabilitative therapeutic approaches

including physical exercise are a promising
direction to improve functional recovery.
Understanding specific downstream
mediators of physical exercise might help to



design a better therapeutic strategy. A single
swimming session mimics the key features
of the mammalian exercise in C. elegans
(Laranjeiro et al., 2017).

Using the posterior lateral microtubule
neuron (PLM), required for the posterior
gentle touch sensation, we previously found
that a single swimming exercise session of
90 minutes improves the posterior gentle
touch function of day S5 stage worms,
which gets normally compromised due
to aging. We also found that swimming
exercise improves axon regeneration and
associated functional recovery after laser-
induced axonal injury (Kumar et al., 2021).
The metabolic sensor AMPK/AAK-2 is a
key mediator of the beneficial effects of
swimming exercise (Kumar et al., 2021).
Using the established aging and axotomy
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paradigms in PLM neurons, we tested
several upstream and downstream effectors
of AMPK signaling. Here, we found that LKB1
serine /threonine kinase orthologue PAR-4,
which phosphorylates AMPK upon depletion
of ATP is also required for swimming-
mediated functional improvement. Among
the downstream effectors, we found that
DAF-16 (FOXO) and MDT-15 (PGCla) are
required for the swimming-mediated positive
effect. The beneficial impact of swimming
exercise was not observed when PAR-4/
AAK-2/DAF-16 axis was specifically removed
from the body wall muscle using RNAi. This
supports that the body wall muscle is a key
hub regulating the swimming exercise effect.
We are currently studying muscle-neuron
communication in the context of swimming
exercise using tissue-specific RNAi and
rescue experiments (Figure-3).

Figure 3 e
Swimming ¢ Metformin on
Tamporanty
paralysed prumeals
Muscle Neursn
AMPK
¥ 7\
Improved Anclion  Ephanced axon regenaration
of aged animals and functional recovery
Exercise
¥ Transcription regulator #
NHR-49/MDT-15 :
ATP { )
¥
PAR-4/PRY-1 AMPK
AMPK l
v Axon regeneration
DAF-16 Lipid Signal/
- Exocytosis (Neuro-
v poptide)
Mitochondrial “?
dynamics g
Body wall Muscle PLM neuron

Figure 3: AMPK signalling in body wall muscle regulates functional recovery
through DAF-16 and MDT-15
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3) Study of Dendrite Regeneration
using PVD neuron as Model

i
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The information-receiving units of a neuron,
dendrites are equally vulnerable to physical
insults. However, less is known about
dendrite regeneration (Ramoén y Cajal, 1991,
Thompson-Peer et al., 2016). To understand
the mechanisms of dendrite regeneration,
we used PVD neurons, having branched
dendrites. The PVD neurons are responsible
for harsh touch sensation. After the primary
dendrite was severed near the cell body,
we observed that the regrowth started from
the injured tip and continued following a
similar trajectory with complex branching
patterns. We found that neither initiation

of regrowth nor branching is affected by the
axon injury pathways. Surprisingly, we found
that a small GTPase CED-10 (RAC) and an
upstream GEF TIAM-1 is essential for dendrite
regeneration. Our work provides a framework
for understanding the cellular mechanism
of dendrite regeneration using PVD neuron
(Brar et al., 2022, PLOS-Genetics).

Use of ultrafast laser in the past decades have
allowed researchers to perform precise injuries
to neurites in various model systems (Yanik
et al., 2004) for studying the mechanism of
neurite regeneration. However, these methods
are labor intensive and expensive creating
bottlenecks for high throughput assays like
RNAIi screening for discovering unanticipated
pathways.

Figure 4
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Figure 4: The illustration of new neurite injury protocol and RNAi screening for genes
regulating dendrite regeneration in PVD neuron.
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In this study, we have devised an inexpensive
and efficient method to injure the PVD
dendrites precisely without causing any
major health hazards. In this method, a
drawn capillary is placed and rolled posterior
to the vulva causing a twist and break in the
major dendrite of PVD neurons. More than
90% of worms survive this injury and other
health parameters like reproductive health
and locomotion are unaffected. This protocol
allows breaking the primary dendrites of PVD
neuron at specific sites with 90% success at
the rate of 4-5 worms per minute on the NGM
plate itself. This overall speed up the injury
protocol more than ten times in comparison
to dendrotomy with lasers. The outcome of
twist injury is comparable to laser-induced
dendrotomy in terms of length of longest
regenerated neurite, branching and self-
fusion events. Dendrite regeneration following
the twist injury is dependent on pathways
such as CED-10 RAC GTPase and AFF-1
as discovered using laser-assisted protocol
before (Oren-Suissa et al., 2017, Brar et
al., 2022). This validated our protocol for
studying dendrite regeneration using genetic
screening. We further discovered that there is
a sharp decline in dendrite regrowth potential
upon transition from L4 larval stage to day-1
adulthood.

To screen for the genes controlling dendrite
regeneration, we developed a RNAi sensitive
strain overexpressing sid-1 in PVD. This
injury protocol combined with RNAi allowed
screening of 300 genes per month. Using
this approach, we have identified dendrite
regrowth promoting molecules involving small
GTPase RAC-2, integrin subunit PAT-2, and
apoptosis inducing factor WAH-1, required
for phosphatidylserine externalization in non-
apoptotic cells.

This study not only opened up avenue for high
throughput neurite injury, but also revealed
new mechanisms controlling dendrite
regeneration.

Collaborators:

Sandhya Koushika, TIFR, Mumbai, India
Sourav Banerjee, NBRC, India

Smarajit Polley, Bose Institute, Kolkata
Kavita Babu, IISER-Mohali
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Anirban Basu

Principal Investigator :
Anirban Basu
Cellular & Molecular Neuroscience, Translational Neuroscience

Doctoral work from the Indian Institute of Chemical Biology (IICB), Kolkata & post-
doctoral work from Pennsylvania State University College of Medicine, U.S.A, Dr. Basu’s
research is primarily directed towards discovering therapeutic strategies against neuro-
inflammatory and neuro-degenerative disorders.

Research Fellows :
Surojit Chakrabarty
Meenakshi Bhaskar
Shivangi Sharma

Stuti Mohapatra
Indira S Priya

M.Sc. (Neuroscience) student :
Triparna Chakraborty

Research Associate :
Atreye Majumdar

Technician C :
Kanhaiya Lal Kumawat

Technician B :
Manish Dogra
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Molecular approaches to understand the
pathophysiology and pharmacology of infection

& inflammatory disorders of Central Nervous

System (CNS)

Japanese Encephalitis Virus (JEV) entry
into the host is followed by viral replication
in the peripheral region, which in turn
is accompanied by activation of innate &
adaptive arms of the immune system. In
the case of adults, the immune system is
normally capable of eliminating virus from the
circulation thus preventing it from invading
the central nervous system (CNS). Whereas in
children & geriatric patients, owing to weaker
immune response against JEV, the latter
enters the CNS, thus initiating a vicious cycle
of inflammatory reactions, which ultimately
leads to neuronal death and subsequent
glial cell activation. This virus-induced
encephalitis is considered as the most critical
factor resulting in patient mortality in case of
JEV infections.

Virus replication inside a host cell is a complex
process involving various steps like viral
entry, unpacking of viral genomes, genome
replication, virus packaging and egress.
Each of the aforementioned processes involve
activity ofa plethora of molecules, which acting
in concert result in the successful completion
of the intracellular life cycle of virus. Our
lab has been working on deciphering the
molecular details of various steps of the viral
lifecycle thus contributing significantly to
the field of host-virus interactions. In recent
years, we have used West Nile Virus (WNV)
to compare several of our findings from our
studies with JEV.

In a recent study, we have established, how
miR-451a regulates neuronal cell apoptosis
by modulating 14-3-3(-JNK axis upon
flaviviral infection. We have used both JEV
& WNV in this study. Loss of neuronal cells
following viral infection-induced neuronal
death imposes significant challenges to CNS
homeostasis eventually resulting in loss

of CNS tissue integrity and poor disease
outcome in patients. In our present study, we
aim to evaluate the role played by miRNA in
modulating neuronal death upon neurotropic
flaviviral infections. Infection of neuronal
cell-line resulted in upregulation of miR-
451a abundance. Upon its upregulation,
miR-451a has been demonstrated to target
3’-UTR of 14-3-3C¢ transcript culminating
into downregulation of 14-3-3C at the protein
level. In response to 14-3-3( protein depletion
in the cytosol upon flavivirus infection,
increased phosphorylation of JNK protein has
been shown to take place thus paving the way
for the cell to undergo apoptosis. Reversal
of virus-induced miR-451a-upregulation
helped abrogate neuronal apoptosis, which
is accompanied by a restoration of 14-3-3¢
protein and phosphorylated-JNK abundance
toits normallevel. Our findings, hence provide
a possible therapeutic target for preventing
JEV/WNV-induced neuronal apoptosis
thus improving disease outcome in flaviviral
infection-associated encephalitis.

In another recent work, we have determined
that Pyruvate dehydrogenase kinase-1
(PDK-1) promotes neuronal apoptosis upon
JEV infection. In present study, we have
demonstrated the role played by JEV in
modulation of neuronal PDK-1 abundance and
its effect upon neuronal health. Infection of
neurons by JEV culminates into upregulation
of PDK-1 abundance. Albeit inhibition
of JEV-induced PDKI1-upregulation was
accompanied by enhanced JEV propagation
in neurons, abrogation of PDK1-upregulation
was demonstrated to ameliorate neuronal
apoptosis. PDK1 inhibition-associated
reduction in neuronal death was observed
to be associated with reduced generation of
reactive oxygen species (ROS) in neurons. Our
study hence provides a possible therapeutic
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Figure 1: JEV-induced PDK-1 upregulation promotes reactive oxygen species generation in SH-
SYS5Y cells.

Histogram showing ROS generation by SH-SYSY cells treated under variable conditions as represented in
figure (A) (unstained + uninfected, DCFDA-Stained + uninfected + mock-transfected, DCFDA-stained +
JEV-infected + enhanced GFP-transfected, DCFDA-stained + JEV-infected + PDK-1 esiRNA-transfected)
and harvested after JEV infection for 48 hours at 3 MOI. (B) Overlap of histograms shown in A denoting
difference in ROS abundance in SH-SYSY cells treated under different conditions. Relative mean
fluorescence intensity (C) and relative median fluorescence intensity (D) of SH-SYSY cells uninfected/
JEV-infected + mock-transfected/enhanced GFP-transfected/PDK-1 esiRNA-transfected (infection
performed at MOI 3 and for 48 hours) have been derived from histograms. Bar graphs shown in the
figure represent data in the form of mean + SD from three different experiments. Two-tailed Student’s
t-test has been used for estimation of statistical difference of values between two groups. **P < 0.01, *P
< 0.05.
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target, which upon modulation might help
combat JEV infection-associated neuronal
apoptosis via restoration of JEV-associated
ROS generation.

In a collaborative work, we have shown
Bone marrow (BM)-derived extracellular
vesicles (EV) modulate the abundance of
infiltrating immune cells in the brain and
exert an antiviral effect against the Japanese
Encephalitis virus. The in-vitro and in-vivo
studies suggested that BM-derived EVs delay
JEV-induced symptoms and death in mice,
improve the length of survival, accelerate
neurogenesis in primary neuronal stem
cells, reduce JEV-induced neuronal death,
and attenuate viral replication. BM-EVs
treatment upregulated interferon-stimulated
genes. Flow cytometry analysis revealed a
reduction in the frequency of macrophages. At
the same time, CD4+ T cells and Neutrophils
were significantly augmented, accompanied
by the alteration of cytokine expression with
the administration of BM-EVs, reinforcing
the immunomodulatory role of EVs during
JEV induced encephalitis.

In conclusion, our study describes the
beneficial role of BM-EVs in limiting JEV
pathology by attenuating virus replication,
enhancing antiviral response, and
neurogenesis in primary neuronal stem cells.
However, BM-EVs do not seem to protect BBB
integrity and alter immune cell infiltration
into the treated brain.

Collaborators:
Pankaj Seth, and Arpan Banerjee, NBRC

Sudhanshu Vrati, Prasenjit Guchhait, and
Arup Banerjee
RCB, NCR Biotech Cluster, Faridabad

Vivek Sharma

Department of Biological Sciences

Birla Institute of Technology and Science
Pilani, Hyderabad Campus, Hyderabad
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Arpan Banerjee

Principal Investigator :
Arpan Banerjee

Computational Neuroscience, Translational Neuroscience, Systems Neuroscience,

Cognitive Neuroscience

Ph.D. from Florida Atlantic University, Boca Raton, USA, Arpan Banerjee’s lab at NBRC,
is engaged in exploring spatial & temporal organization human brain function from the
perspective of large-scale neural networks mechanisms using EEG/ MEG/ fMRI and
computational modelling approaches. Understanding such mechanisms paves way for
formulating basic scientific theories and laying foundation to investigate the mechanisms

of brain dysfunctions.

Post-doctoral fellows :
Dr Soibam Shyamchand Singh
Dr Zinkal Shah

Dr Priyanka Chakraborty

Dr Suman Saha

Ph.D. Students :
Priyanka Ghosh
Neeraj Kumar
Anagh Pathak

Ritu Moni Borah
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Pratika Siwatch
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Guncha Bhasin

P.V. Vinitha
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Neuro-cognitive network mechanisms using

multimodal neuroimaging

Cognitive Brain Dynamics

Lab (CBDL) is engaged in basic and
translational research using non-invasive
neuroimaging tools EEG, MEG, TMS & fMRI.
We have primarily two themes of research:
1) Exploring and innovating novel research
designs and analysis tools for MEG/ EEG
& fMRI recordings and 2) Studying mental
health and investigating various functional
brain networks related to speech perception
and in particular multisensory integration
following the approved objectives of this
project. Here, we outline the major project
updates from the period April, 2022 -
March, 2023. The overarching goal of these
projects is to develop a network neuroscience
methods and mechanistic understanding of
neurocompensation across lifespan ageing
trajectories. The two projects on which
we have focused are related to identifying
measures of information communication in
complex brain networks and identifying the
biological mechanisms of neurocompensation
associated with healthy lifespan ageing.

Project 1: A perturbative approach to
study information communication
in brain networks

Researchers: Varun Madan Mohan

How communication among neuronal
ensembles shapes functional brain dynamics
is a question of fundamental importance to
neuroscience. Communication in the brain

can be viewed as a product of the interaction
of node activities with the structural network
over which these activities flow. The study of
theseinteractionsis, however, restricted by the
difficulties in describing the complex dynamics
of the brain. Thus, a need is indispensable to
develop methods in studying these network-
dynamical interactions and how they impact
information flow, without ascertaining
dynamics a priori or resort to restrictive
analytical approaches. In this work, we use
controlled perturbations in silico to identify
regions thatinfluence and mediate information
flow in active brain networks. We adapted a
recently established network analysis method
based on perturbations, it to a neuroscientific
setting to study how information flow in the
brain can raise from properties of underlying
structure. For proof-of-concept, we apply the
approach on in silico whole-brain models.
We expound on the functional implications
of the distributions of metrics that capture
network-dynamical interactions, termed net
influence and flow (Fig 1). We also study
the network-dynamical interactions at the
level of resting-state networks. An attractive
feature of this method is its simplicity, which
allows a direct translation to an experimental
or clinical setting, such as for identifying
targets for stimulation studies or therapeutic
interventions. Specifically, the relation of
metrics to interregional communication,
functional capabilities, and structure-function
mapping in general affords them considerable
practical importance, especially for identifying
targets for therapeutic interventions.
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Figure 1: Schematic presentation of perturbation protocol and response matrix before and after freezing
node activity. (A) The multiscale scope of the perturbative formalism. Each scale has its own dynamical
model evolving over associated networks C, I', and A. Perturbing the functional units results in changes
in activity across the rest of the connected network, in accordance with the dynamics in that scale.
This is then translated to a region’s influence and role in communication. (B) Nodes 1 (Green), 2 (Red),
and 3 (Blue) are active in a whole-brain network. The steady-state values at which they stabilize are
given by x1, x2, and x3, respectively. A continuous perturbation of node 1, by an amount a results in
the activities of node 2 and 3 to stabilize at new steady-state values, x™2 and x~3, respectively. This is
used to populate the first column of the linear response matrix (highlighted in orange). The colors of the
entries of the response matrix R, correspond to the response calculated for a perturbation of the node
associated with the color. (C) In order to gauge the contribution of node 2 in eliciting the responses of
the other nodes, we perform a functional lesion (freeze the activity of node 2 at its original steady state).
The associated columns and rows of node two are thus 0, indicating that node 2 does not respond to
any perturbations. Note that this lesion of 2 leads to a different response of 3 to the perturbation of 1,
with a new steady state at x™'3.
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Figure 2: a. Overview of the analysis pipeline: rsMEG sensor space data was projected to source space.
PSD for each ROI was extracted using Welch method and modeled as a linear superposition of periodic
and aperiodic components. Peak frequency was extracted for each brain region and averaged across
ROIs to obtain a single mean peak alpha frequency for each subject. Mean peak alpha frequency was
found to be negatively correlated with age. Subsequently, phase locking was estimated for each subject

using both PLV and PLI. b. Phase Locking Value

(PLV) and Phase Lag Index (PLI) estimated for three

frequency bands- LA (6-10Hz), SSA (PAF-2 to PAF+2) and UA (10-14Hz). c. PLV and PLI box plot for
LA, SSA and UA band, for each box N = 627. Width of the notch is proportional to the interquartile

range. Dots represent data points. d. Schematic:

PLV, PLI analysis suggests frequency reorganization

that preserves alpha phase locking at reduced peak frequencies.

Project 2: Biophysical mechanism
underlying compensatory preservation
of neural synchrony over the adult
lifespan

Researchers: Anagh Pathak
Collaborator: Vivek Sharma, Dipanjan Roy

In this study, we propose that the preservation
of functional integration, estimated from
measures of neural synchrony, is a key

marker of neurocompensatory mechanisms
associated with healthy human ageing. To
support this proposal, we demonstrate how
phase-locking at the peak alpha frequency in
Magnetoencephalography recordings remains
invariant over the lifespan in a large cohort
of human participants, aged 18-88 years
(Fig 2). Using empirically derived connection
topologies from diffusion tensor imaging data,
we create an in-silico model of whole-brain
alpha dynamics. The model involved a network
of Kuramoto oscillators coupled by inter-areal
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Figure 3: a. Model overview-DTI connectivity and distribution of inter-node distances. Equations
governing node dynamics. b. Distribution of natural frequencies. Green spheres represent magnitude
of natural frequency. ROI-wise distribution of natural frequencies. c. Contour plot indicating isolines
for mean frequency (blue) and PLV (red) as a function of global coupling and conduction velocity, Noise
amplitude (d) =3, w_max=12Hz,o_min=8Hz. PLV and PAF remain constant alongisolines. d. Metastability
measured as the standard deviation of the order parameter plotted as a function of conduction velocity
and global coupling. Dotted line indicates PLV isoline. Asterisk corresponds to region with maximum
metastability. e. Distribution of metastability in the parameter space. Asterisk in heatmap corresponds
to second mode of the gaussian. f. Distribution of conduction delays (in ms), for conduction velocity =35,
10, 15.20m/s. g. Frequency depression along isolines corresponding to PLV=0.2, 0.3, and 0.4.

pairwise variable coupling constants and time-
delays. Using dTI derived realistic synaptic

with age- frequently observed in the alpha
band in diverse populations- may be viewed

-

coupling in model equations, we show that
enhancing inter-areal coupling can cancel the
effect of increased axonal transmission delays
associated with age-related degeneration of
white matter tracts, albeit at slower network
frequencies. By deriving analytical solutions
for simplified connection topologies, we further
establish the theoretical principles underlying
compensatory network re-organization (Fig 3).
Our findings suggest that frequency slowing

ANNUAL REPORT 2022-23

as an epiphenomenon of the underlying
compensatory mechanism.

Recognitions and Service:

22 January- 31 March, 2023: Visiting
Professor at Ashoka University (Spring
semester), Taught Mind & Behavior.

15 February- present: Convener,

International Electrotechnical Commission



(IEC)/ ISO Working Group on Brain Computer
Interfaces JTC 1/SC 43/ WG 2 Applications
(Elected position among Permanent member
countries of IEC/ ISO).

September 2022- March, 2023: Member,
Bureau of Indian Standards (BIS) Panel 7 on
Brain computer interfaces.

May 2021- May, 2023: Editorial Board
Member, Neurolmage (Elsevier)

2021- present: Associate Editor, Frontiers in
Computational Neuroscience
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2021- present: Review Editor, Frontiers
in Network Physiology & Frontiers in

Brain Imaging Methods

Collaborators

Anirban Basu, NBRC

Ellora Sen, NBRC

Dipanjan Roy, IIT Jodhpur

Beena Koshy, CMC Vellore

Brigitte Roder, University of Hamburg
Mohammad Dastjerdi, Loma Linda
University
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Principal Investigator:
Bhavani Shankar Sahu
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Ph.D. from IIT Madras in Cell Biology and Molecular Genetics, Postdoctoral fellow
with Scottie Robinson, Cambridge University, England (2013-2016) & Alessandro
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exploring the role of vesicular trafficking pathways in neurons and neuro-endocrine cells
and their physiological consequences in health & diseases.

Research Fellows:
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Vesicular trafficking pathways in neurons/
neuroendocrine cells and their physiological

consequences

Focus 1- ER stress impedes
regulated secretion by governing
key granulogenic and exocytotic
molecular switches.

Introduction:

Several neuropathological disorders like
Alzheimer’s, Dementia, Parkinson’s Disease,
and Huntington’s disease (Huntington’s
chorea) have a common aetiology of protein
misfolding. This inevitably leads to stress in
Endoplasmic Reticulum (ER), which drives
the cell towards apoptotic fate in chronic
conditions. On the other hand, dense core
secretory granule contains neuropeptides,
essential for cell survival. The crosstalk
between these two cellular compartments
determines the cell survivability, yet the
avenue is not well explored.

Aim: To understand the crosstalk between
endoplasmic reticulum stress and dense core
secretory granule dynamics in professional
secretory cells.

Result and Discussion: ER stress was
successfully modelled in the professional
secretory cell using multiple chemical ER
stress inducers- Thapsigargin (TG) and
Tunicamycin (TM), and the status of the
regulated and constitutive secretory pathway
(CSP & RSP) was measured. Though the CSP
remains unaltered, RSP shows a significant
impairment upon ER stress induction. To
rule out the effect of impaired RSP as a
direct consequence of chemical stressor,
but ER stress in actuality, the stress was
rescued using the well-known ER stress
attenuator DHA, which efficiently reverses
the phenotype to normal condition. To
understand the mechanistic underpinning
behind the impaired regulated secretion,
several exocytotic and granulogenic candidate
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A: western blot of p-elF2a and elF2a depicts the
induction of ER Stress B ER stress do not affect
constitutive secretion of HSP90, C ER Stress
impairs RSP D-G Western blot of SNAP25 (D)
and its up regulator CREB (E) and granin CgA
(F) shows Exocytotic And granulogenic candidate
genes, responsible for secretory impairment,
where Atf4 (G) competitively inhibits the activity
of CREB. H-I Co-localization of CgA with Lyso20
shows (H) PDI (I) drives it’s rerouting to lysosome.

genes were checked using western blot &
gRT PCR. The level of regulator p-CREB was
downregulated duetoits competitive inhibition
by ATF4. Additionally, DCV matrix proteins
Chromogranin A and Secretogranin II levels
were also reduced in treatment conditions,
but the restoration was insignificant upon
DHA treatment. Further, Chromogranin A
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showed colocalisation with LAMP1, possibly
mediated by an ER-resident chaperone PDI.
These studies for the first report demonstrated

that the organellar crosstalk amongst two key
subcellular organelles, thus regulating a key
physiological process.

Obese
mouse

Chromaffin cells
& beta isets

Endocytosis
Late endosome

€« &«
4 o\
Early endosome

0 1 0
O :

o—>.

ImDCV DcvV

Exocytosis

Figure 1: Schematic representation of work flow

Focus 2- Defining the Central Role
of obesity-associated metabolic
Stress on Regulated Exocytosis

Obesity is a complex disorder caused by
excessive fat or adipose tissue accumulation,
which can impair health. Several diseases
are associated with obesity, including
cardiovascular disorders, Type-II diabetes,
and neurological disorders. For our study,
we used highly palatable food to simulate
obesity in the mice, using glucose tolerance

ANNUAL REPORT 202223

tests as parameters to investigate obesity-
induced conditions within the body. We
isolated chromaffin and islet cells to assess the
functional status of regulated secretion after
successfully modelling diet-induced obesity
in mice. Live cell imaging revealed augmented
exocytosis as evident by increased exocytosis
of Neuropeptide Y-pHluorin (for DCV) in obese
mice. Subsequently, the extracellular calcium
flux was examined as it plays a critical role in
regulated exocytosis; however, no significant
changes were observed. To understand the
molecular basis of this abnormal release
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of NPY-pHluorin and map the associated using RNA-Seq. The size of dense core vesicles
pathways, changes in the transcriptional (DCVs) was also studied under electron
profile of the adrenal medulla were inspected  microscopy. An increased DCV core size of
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Figure 2: High-fat diet-induced obesity results in abnormal secretion of NPY-pHluorin in chromaffin
cells of C57 mice. (a.) C57 mice were fed a standard chow diet (STD) or high-fat diet (HFD) for 15
weeks, and then a glucose tolerance test was performed, indicating the establishment of glucose
insensitivity. (b-e.) Adrenal chromaffin cells isolated from STD and HFD-fed mice were transfected with
NPY-pHluorin, and the time-lapse movie was recorded using spinning disk confocal microscopy (n=10).
(b) Representative images of NPY-pHluorin expressing chromaffin cells from STD and HFD-fed mice.
(c.) Example time courses of mean NPY-pHluorin fluorescence intensities (normalized to basal NPY-
pHluorin intensities) in cells from control animals (black) and obese animals (red) (d.) Quantification of
the maximum NPY-pHluorin fluorescence intensity at the end stimulation for cells from control mice
(STD, black) and obese mice (HFD, red). (e.) Quantification of NPY-pHluorin signal decay time constant
(tau, monoexponential fit). (f.) Representative images showing a single dense-core vesicle from STD (left)
and HFD (right) adrenal medulla samples (n=2). Scale bar: 100 nm. (g.) Quantification of the dense-core
vesicle diameter indicating larger vesicle diameter in chromaffin cells from obese mice as compared to
control chromatffin cells (STD). (h.) Differential expression of various genes from Adrenal chromaffin cells
(N=3). Each point represents a gene. [n=number of cells, N=number of experiments, ns= non-significant,

**=P < 0.01, **=P < 0.001]
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40% in chromaffin cells of obese mice was
found. In transcriptomic data, significant
changes were discovered in several genes
that play important roles in exocytosis and
endocytosis.

Futuristically, Dr. Sahu’s research Ilab
aims to carry out ELISA in plasma and
cultured pancreatic islets to investigate the
physiological status of regulated exocytosis
in islets, and to examine the functional status
of endocytosis. It aims to model the obesity-
induced metabolic stress in PC12 cells using
palmitate (one of the most abundant lipids
in obesity) and to study the functional status
of regulated exocytosis. Finally, the lab is

planning to carry out genetic manipulations
for the several selected target genes with
significant differential expression from the
transcriptomic data. These studies will enable
researchers to identify key molecular players
and their contribution to obesity-induced
metabolic stress-mediated impairment of
regulated exocytosis.

Collaborators:

Gyan Prakash Modi, IIT, BHU
Sanjeev Upadhyay, MSU, Baroda
Mohammad Saleem, NISER
Yusuf Akhter, BBAU, Lucknow
Dhruba Singh, NBRC, Haryana
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Principal Investigator :
Mayanghlambam Dhruba Singh,
Cellular & Molecular Neuroscience, Translational Neuroscience, Disease Pathology

Ph.D. from University of Delhi, South Campus (2014) & post-doctoral from Pennsylvania
State University & University of Florida, U.S.A (2015-2020), Dr. Dhruba research studies
delve into human neurodegenerative & neurodevelopmental disorders in Drosophila
disease models.

Research Fellows :
Post-doc student
Nisha

Ph.D. students
Deepti Thapliyal,
Athira Sarath &
Dipti Chakraborty

Technical Assistants:
Hari Shankar- (Technician A)
Mithilesh Kumar- (Technician B)

Project assistants:
Bhavya Gohil & Sanchi Ahuja
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Study of human neurodegenerative disorders
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using Drosophila model system

Dr. Dhruba’sreasearch lab studies the human
neurodegenerative and neurodevelopmental
disorders using Drosophila model system,
focusing on three neurodegenerative
disorders- Huntington’s disease, Alzheimer’s
disease, and Spinocerebellar ataxia-3. These
disorders are adult onset and progressive in
nature, causing loss of neurons in the brain.
Besides, these disorders also trigger cognitive
decline, dementia, and movement disorders.
In the absence of potential therapeutic drugs,
reducing the progression of these disorders is
challenging. But the therapeutics approved
could only reduce the symptoms of the
disease. Dr. Dhruba’s lab is trying to find
the genetic and molecular targets against the
development of neurodegenerative disorders.

Using Drosophila disease models, the lab is
engaged in identifying the molecular targets
by performing genetic screens. To express
human disease transgenes, the UAS-Gal4
system was used, to allow the expression of
any transgenes in a tissue-specific manner.
For genetic screening, the Drosophila eye is
used as a model tissue due to overexpression of
disease transgenes, causing the perturbation
of ommatidial cells, giving rise to the rough
eye appearance. For example, overexpression
of huntingtin protein with 93 poly(Q) repeats
causes roughness and loss of pigmentation in
the Drosophila external eye surface. Moreover,
the Drosophila eye is not indispensable for
survival; therefore, the expression of mutant
human genes does not cause lethality.

Figure 1. Knockdown of PTEN suppresses neurodegeneration in Huntington’s disease model. (A-D)
Drosophila external eye. Rough eye caused by overexpression of mutant Htt containing 93 and 138 poly(Q)
repeats is rescued by knockdown of PTEN. (Inset A’-F’) Photoreceptor neurons visualized by pseudopupil
technique. (E-H) Structure of mushroom body. Htt-93Q causing degeneration of the mushroom body,
prevented by the knockdown of PTEN. (I-L) HRP stained motor neuron of the thorax region of adult flies.
Htt-93Q induces motor neuron degeneration, reinstated by the knockdown of PTEN in diseased flies.
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Genetic screens were performed using the
eye’s external surface as the readout of
phenotype to discover novel genes, which
could ameliorate the disease phenotype. The
discovery of modifier genes and pathways will
advance disease-modifying therapies in the
future. In the Drosophila model system, the
availability of a repertoire of transgenic lines
allows thediscoveryofdisease-modifying genes
relatively quicker. Our screen has identified
genetic modulators of Ataxia-3, Huntington’s
disease, and Alzheimer’s disease. Our current
focus is on the protective role of Phosphatase
and tensin homolog (PTEN) in the modulation
of Huntington’s disease. PTEN is involved in
PISK/AKT signaling pathway, essential in
cellular growth and survival. Knockdown of
PTEN in the mutant flies expressing HTT-93Q
causes reduced rough eye phenotype and loss
of pigmentation (Fig. 1 A-D). The number of

photoreceptor neurons, which transmits the
visual signal to the brain is also substantially
improved (Fig. A’-D’). Furthermore, in the
brain tissue, overexpression of Htt-93Q causes
loss of neuronal tissue in the mushroom body
structure of the brain (Fig. E-F). These losses
of neuronal structures were suppressed by
the knockdown of the PTEN (Fig. E-H). Loss
of axonal branches was observed in the
motor neurons of the Dorso-lateral muscle of
the adult fly (Fig. I-J). These degenerations
of motor neurons were suppressed by the
knockdown of PTEN (Fig. I-L). The study
suggests that PTEN is a potential therapeutic
target for Huntington’s disease.

Collaborator:

Dr. Bhavani Shankar Sahu, NBRC, India.
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Principal Investigator:
Ellora Sen
Cellular & Molecular Neuroscience, Translational Neuroscience, Disease Pathology

PhD Indian Institute of Chemical Biology, Calcutta. Post-doctoral Research Department
of Microbiology & Immunology, Pennsylvania State University, College of Medicine, USA,
Ellora Sen & her team at NBRC’s Disease Pathology Research Division is investigating on
how deregulated metabolism & aberrant inflammation modulates epigenetic landscape
to affect genes associated with chemoresistance in glioblastoma- the most malignant of
brain tumors.

Research Fellows:
Shruti Patrick,

Kirti Lathoria,

Shalini Sharma,
Sonia Umdor

M.Sc. Student:
Debadrita Mondal

Technical Assistant:
Shanker Datt Joshi

Lab attendant:
Rajesh Kumar Kumawat
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gliomas: Implications in chemotherapy

Background and significance

Tumors are characterized by dysregulated
metabolism, aberrant inflammation and
altered epigenetic landscape. Our research
focuses on understanding how overlap of
metabolic, inflammatory and epigenetic
pathways affect genes associated with
resistance to chemotherapeutics in
glioblastoma (GBM) - the most malignant
of brain tumors. Several studies have
delineated the molecular circuitry linking
specific genetic alterations with distinct
metabolic phenotypes. The effect is
bidirectional as metabolic reprogramming
results in modification of the cancer genome
through epigenetic, transcriptional and post-
translational modifications. For example, the
mutated form of isocitrate dehydrogenase 1
(IDH1) synthesizes an abnormal metabolite
D-2-hydroxyglutarate, which acts as a
competitive inhibitor of multiple chromatin-
modifying enzymes. Such mutations result
in alteration of chromatin structure and gene
activity, culminating in altered phenotype.
Our long-term goal is to: (i) understand the
importance of epigenome-metabolism axis in
the context of IDH1 mutation in glioma, and
(i) identify clinically actionable targets that
impinge on this epigenome-metabolism axis.
Since rewiring of metabolic reprogramming
with epigenetic landscape in gliomas bearing
diverse driver mutations can differentially
influence chemoresistance, understanding
how such metabolic vulnerabilities can
be exploited therapeutically to confer
chemosensitivity warrants investigation.

i. Gliomas bearing IDH1 mutation (IDH1-
R132H) are characterized by altered histone
methylation. On investigating the status of
PRMT1 (protein arginine methyltransferase 1
associated with crucial cellular events such
as tumorigenesis and death) in IDH1-R132H

glioma patients, we found a diminished
expression of this histone methyltransferase
and its associated active asymmetric dimethyl
epigenetic mark H4R3me2a. This was found
to be concurrent with reduced expression and
secretion of innate-immune molecule-long
pentraxin 3 (PTX3), a key secretory factor
involved in cancer-related inflammation.
PTX3 and PRMT1 expressions were positively
correlated, and the reduced expressions of
both were found to be associated with better
prognosis in glioma patients. Diminished
recruitment of PRMT1 and H4R3me2a at
YY1 site of PTX3 promoter contributed to its
diminished transcriptional activation and
secretion in IDH1 mutants. PTX3 negatively
regulated autophagic flux as demonstrated
by pharmacological and genetic ablation of
PTX3. In addition to negatively regulating
autophagic flux, PTX3 also affected genes
associated with ferritinophagy independent
of the genetic landscape of glioma cells.
Importantly, PRMT1 potentiated the ability of
PTX3 to sensitize glioma cells to ferroptosis
inducer. Analysis of glioma patient data
further confirmed the correlation of PRMT1
and PTX3 with autophagic markers in glioma
patients and along with their prognostic
significance. The study therefore, suggests
the  PRMT1-PTX3-driven ferritinophagic
circuit to be of clinical importance and
provides strong evidence for targeting cells
towards ferritinophagy-mediated cell death
as a treatment regimen for gliomas. Since
the status of histone methyltransferase
PRMT1 and its associated histone activation
mark renders IDH1 mutant and wild-type
gliomas differentially susceptible to PRMT1
and PTX3 inhibitors, assessment of such
distinct epigenomic architecture could serve
as a predictive biomarker in determining
responsiveness to chemotherapeutics
(Lathoria et al., Autophagy, 2023).
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IDH1 are characterized by greater sensitivity
to chemotherapeutics. These mutants also
exhibit diminished levels of transcriptional
coactivator YAP1 (Yes-associated protein
1), an important regulator of mitochondrial
dynamics and redox homeostasis in IDHI1.
Enhanced DNA damage in IDH1 mutant
cells, as evidenced by elevated aH2AX
formation and ATM phosphorylation, was
accompanied by reduced FOLR1 (folate
receptor 1) expression. Diminished FOLRI1
concomitant with  heightened aH2AX
levels was also observed in patient-derived
IDH1 mutant glioma tissues. Chromatin
immunoprecipitation, overexpression of
mutant YAP1, and treatment with YAP1-TEAD
(TEA domain transcription factors) complex
inhibitor verteporfin demonstrated regulation
of FOLR1 expression by YAP1 and its partner
transcription factor TEAD2. TCGA data
analysis demonstrated better patient survival
with reduced FOLR1 expression. Depletion
of FOLR1 rendered IDH1 wild-type gliomas
more susceptible to temozolomide-mediated

death. Despite heightened DNA damage,
IDH1 mutants exhibited reduced levels of IL6
and IL8 - pro-inflammatory cytokines known
to be associated with persistent DNA damage.
While both FOLR1 and YAP1 influenced DNA
damage, only YAP1 was involved in regulating
IL6 and IL8. By identifying the influence of
YAP1-FOLRI1 link in DNA damage, our findings
suggest that simultaneous depletion of both
could amplify the potency of DNA damaging
agents while concomitantly reducing the
release of inflammatory mediators. Given
the involvement of FOLR1 depletion in
augmenting the efficacy of temozolomide, this
study highlights the novel role of FOLR1 as
a probable prognostic marker in predicting
responsiveness of gliomas to temozolomide
and other DNA damaging agents (Patrick et
al, under revision).

Collaborator

Dr. Vaishali Suri, Professor, Neurosciences
Centre, AIIMS, New Delhi.
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Principal Investigator:
Pankaj Seth
Cellular & Molecular Neuroscience, Translational Neuroscience, Disease Pathology

Ph.D. (Medical Biochemistry), CDRI, Lucknow and Postdoctoral Fellow from the
Department of Pathology, Uniformed Services University of Health Sciences, Bethesda,
U.S. (May 1996-Jan 2002), Prof. Pankaj Seth and his research group studies on how
neurotropic viruses such as HIV-1, Zika and SARS-CoV2 affect properties of brain cells
and ultimately affect brain functions of patients affected by these viruses.

Research Fellows:
Chitra MS Singal,
Hriday S. Pandey,
Himali Arora,

Bindu,

Guneet Kaur and
Archana Mehta

Masters Dissertation:
Janhvi Dhongdi, Sudipto Chaki

Project Assistants:
Pallavi Pant,

Ajay Pal,

Saumya Rastogi

Technical Assistants :
Durgalal Meena and Naushad Alam
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Cellular & Molecular Mechanisms of HIV-1, Zika
and SARS-CoV2 Virus Induced Neuropathogenesis

LT

-

In last two decades our laboratory has
significantly contributed to the understanding
of virus induced neuropathogenesis,
particularly the neurological deficits caused
due to HIV-1, Zika and recently the novel
corona virus, SARS-CoV2.

Zika virus (ZIKV) is an enveloped Flavivirus
belonging to family Flaviviridae, spread
through mosquitoes. The Zika virus outbreaks
have affected population in several countries,
including India. Zika virus causes in utero
developmental disorder - microcephaly,
resulting in an abnormally small head size
in 7-10 percent of infants born to mothers,
infected with ZIKV during their first trimester
of pregnancy. A clear understanding of
pathways leading to microcephaly is critical
to prevent such in utero defects during fetal
development.

Oneofthe biggest challenges for studying virus
induced neuropathogenesis in humans is to
develop physiologically relevant experimental
models that represent the disease and offer
insights into the cellular and molecular
mechanisms of disease pathogenesis. This
laboratory has significantly contributed
in this area and has developed a well
characterized model of primary cells of human
brain derived neural stem cells. We routinely
differentiate human astrocytes, neurons and
oligodendrocytes from hNSCs. We continue
to improve our existing models as well as
develop new ones that could be used to study
the behaviour of viruses and their proteins
affecting properties and function of human
brain cells. In this direction, we further
improved a model of human blood brain
barrier (BBB) that comprises primary cultures
of human brain microvascular endothelial
cells (BMECs) and human astrocytes, for
studying effects of Zika virus proteins on
BBB. We checked the integrity of the BBB by
high Trans Endothelial Electrical Resistance

ANNUAL REPORT 202223

(TEER), and inability of fluorescence dye to
cross the barrier. We used this contact-based
two cell model for studying if ZIKV proteins
induce alterations in tight junction proteins
and for identifying microRNAs (miRNA) that
may alter BBB integrity following exposure to
ZIKV proteins. Our work with BBB provided
novel findings that suggest that the ZIKV E
protein is affecting the expression of tight
junction proteins such as ZO-1, Claudin and
Occludin at mRNA and protein levels, thereby
altering the BBB integrity. Our data suggests
activation of BMECs on overexpression of
ZIKV E protein, as proinflammatory cytokines
and chemokines (IL-6, IL-8, IL-13, CCLS5, and
CXCL10) were increased. Along with increase
in inflammatory molecules, BMECs also
showed increased levels of other endothelial
barrier disrupting molecules such as cell
adhesion molecules- ICAM-1, VCAM-1 and
PTGS2. Interestingly, the ZIKV E protein also
induced activation of astrocytes that was
reflected during the increase of astrocytic
marker glial fibrillary acidic protein (GFAP)
and Vimentin (Vim), as well as cytokines (IL-
6 and IL-8) and chemokine (MCP-1/CCL2).
We also noticed increased concentration of
extracellular glutamate following exposure
to ZIV E-protein. Collectively, the activation
of BMECs and astrocytes, downregulation
of tight junction proteins add lowering of
TEER and increase in dye transfer through
the barrier indicated that ZIKV E protein
affects BBB integrity and contributed to ZIKV
neuropathogenesis.

In addition to this, laboratory also studied
the effects of non-structural proteins (NSPs)
on human brain cells. Currently, we are
studying the effect of NSP-4A and NSP-
4B by their co-transfection in hNSCs and
human astrocytes. We observed that the co-
transfection of NSP4A and NSP4B altered the
fate of human neural stem cell by arresting
proliferation and inducing premature
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neurogenesis. Transfection of hNSCs with
NSP4A+NSP4B expression vector resulted
in increase in autophagy and dysregulation
of notch signaling. This resulted in pre-
mature neurogenesis. Overexpression of
NSP4A and NSP4B altered the regulation
of downstream genes that regulate cell
proliferation. Furthermore, pre-exposure to a
potent autophagy inhibitor, 3 methyl-adenine
(3-MA), rescued the Notchl expression,
enhanced  proliferation and  reduced
premature neurogenesis, which confirmed
the role of autophagy in ZIKV NSP4A and
NSP4B. In depth, studies into understanding
the role of these two non-structural proteins
revealed involvement of mitochondrial fission
and oxidative stress, which were detrimental
for hNSC proliferation.

For studying the cellular and molecular
mechanisms of HIV-1, Zika and SARS-CoV2,
we used a well characterized in vitro model of
primary cultures of human fetal brain derived
neural stem cells (hNSCs), established earlier
by us. The lab is investing its efforts into
understanding how hNSCs and astrocytes
mediate neuronal damage using neuron glial
co-cultures. We adopt cell and molecular
biology approaches that include - live cell
calcium imaging in human brain cells, time
lapse microscopy, miRNA sequencing based
assays, gene expression studies as well as
bioinformatics tools. Wherever possible, we
also validate the in vitro findings in post-
mortem brain sections of patients that are
available through the NIMHANS human
brain bank.

Furthermore, populations across the world
are facing problems of Post-Acute COVID
Syndrome (PACS) following the global
pandemic, COVID-19. The SARS-CoV2
causes the Brain Fog, common in Long
COVID cases that experience one or several
of the following symptoms; such as lack of
concentration, sleep disorders, prolonged
period of loss of smell and taste, headache,
difficulty in focusing, memory recall and
several other neuropsychiatric disorders,
such as depression, hallucinations etc. The
prevalence of Brain Fog / NeuroCOVID has
been reported in around 50% of Long COVID
patients. Our laboratory is studying the role

of several proteins of the SARS-CoV2 to gain
insights into the mechanisms of Brain fog
in Long COVID patients. We have narrowed
down the neuronal damage to three major
proteins (Orf6, NSP6 and NSP8) of the SARS-
CoV2 and currently carrying out in-depth
experiments in human neurons. Live virus
experiments with SARS-CoV2 and human
neurons are in progress and will be reported
in subsequent reports. We are also validating
the in vitro findings in post-mortem brain
sections of COVID-19 cases.

Book Chapters:

1. P. Pant and P. Seth. Basic Biology of
Astrocytes. In: Basic Biology of Glial
Cells: Recent advances. Eds Ishan Patro,
Pankaj Seth, Nisha Patro and Prakash
N Tandon. Publishers Springer 2022;
ISBN: 978-981-16-8313-8

2. P. Pant, G. Kaur and P. Seth. In vitro
models of astrocytes - an overview.
In: Basic Biology of Glial Cells: Recent
advances. Eds Ishan Patro, Pankaj Seth,
Nisha Patro and Prakash N Tandon.
Publishers Springer 2022; ISBN: 978-
981-16-8313-8.

Collaborators:

A. Basu, SK Sharma and S. Sinha, NBRC,
Manesar, India.

S. Sharma, and A. Singh, Civil Hospital,
Gurgaon, India.

A. Mahadevan, NIMHANS, Bangalore, India.
C. Sachidanandan, IGIB, New Delhi, India.
A Awasthi, THSTI, Faridabad, India.

S. Vrati, RCB, Faridabad, India.

S. Singh, BHU, Varanasi, India.

S. Sen, AIIMS, New Delhi, India.

C. Mukhopadhyay, Jawaharlal Nehru

University, New Delhi, India.

A. Nath, D. Wang, National Institutes of
Health, Bethesda, USA.
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Pravat Kumalr' Mandal

Principal Investigator:
Pravat Kumar Mandal,
Computational Neuroscience, Translational Neuroscience

(Scientist VII & Honorary Professor at Florey Institute of Neuroscience and Mental
Health, Australia).

Dr. Mandal, an expert of Neuroimaging methodology developments and inventor of anti-
oxidant glutathione as an early diagnostic biomarker for Alzheimer’s disease. His work on
development of Indian Brain template, BRAHMA, database, and analytics “SWADESH”.
His work on brain signal methodology development “KALPANA” was awarded US patent.

Research Fellows:

Dr. Komal Jindal (Research Scientist)
Dr. Shallu Sharma (Research Scientist)
Ms Anshika Goel (Senior R&D Engineer)
Mr. Saurav Roy (Research Scientist)

Ms Shradha Gaur (Neuropsychologist)

Technical Assistants:

Ms Avantika Samparkia (PA)
MS Rimil Guha Roy (PA)
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Susceptibility Biomarker of Alzheimer’s disease
from Neuroimaging data using 3T MR scanner

Alzheimer’s disease (AD) is an irreversible progressive neurological disorder leading to the
gradual deterioration of cognitive functions and activities in day-to-day life. The exact cause of
the disease is unknown, and no definite cure of AD is yet ascertained. Existing medications and
recently approved drugs provide a temporary symptomatic relief, and none of them reverse the
disease process to normal functioning. Two causal hypotheses, the amyloid beta (Af) cascade
and the tau propagation hypothesis, have been considered pivotal in the progression of AD
for the past three decades. One of the older hypotheses on AD, the oxidative stress (OS) is
gaining huge attention. On the current imaging-based work at our lab, we have proposed a
working model for AD, indicating occurrence of OS phenomena prior amyloid deposition and
tau phosphorylation inside human brain. The work flow representation is as below.
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Figurel. Model highlighting the impact
of OS on amyloid plaque formation, tau
hyperphosphorylation, and role played by
GSH during the process.

Though other antioxidants also act rigorously
to combat OS, we are solely focused on GSH
and its contribution in ameliorating OS.
Representative magnetic resonance imaging
(MRI) images of normal and AD brain are taken
from NINS laboratory. (A) Amyloid related
processes. Physiological conditions: Under
normal physiological conditions and basal
levels of OS (i), (ii), GSH forms a protective
barrier against ROS and retains its structural
integrity and functionality (iv). Absence
of plaque formation maintains neuronal
integrity (v); healthy brain architecture and
normal functionality is thus preserved.
Pathological conditions: Depleted GSH levels
and an increasing iron load leads to an
imbalance in redox homeostasis, ultimately
leading to a concurrent accumulation of free
radicals (i). Depleted GSH levels, in this case,
cannot form an effective filtration barrier
against ROS (ii). Some of the radicals gain the
propensity to interact with the M-35 residue of
AR peptide and oxidation of the M- 35 residue
of AB (v) gives rise to structural modification.
Oxidation of M-35 subsequently leads to the
formation of AR dimers (iii) and the formation
of higher order oligomeric AP structures
(iv). This extracellular toxic oligomeric AP
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accumulation on neurons leads to neuronal death (v) and eventually neurodegeneration in the
AD brain. (B) Tau related processes. Physiological conditions: In normal conditions, when redox
homeostasis is maintained, the rate of phosphorylation and dephosphorylation of tau is also
under homeostasis. Tau is usually phosphorylated in its proline-rich region by kinases. However,
phosphorylation is negatively related to tau function, and hence to maintain proper functioning
of tau, it needs to be dephosphorylated. This cyclic homeostatic process enables tau protein to
remain bound to the axonal microtubules and carry out its normal physiological function by
promoting microtubule assembly and stabilizing microtubules. Pathological conditions: Under
OS conditions, depleted levels of the GSH and an increase in the pro-oxidant iron can stimulate
the structural conversion of normal phosphorylated tau (i). The cysteine residues of tau can form
intermolecular disulfide bridges, leading to a dimeric state. This can lead to accumulation and
formation of NFTs (ii). OS also affects phosphorylation—-dephosphorylation signalling pathways,
dysregulating the rate of enzymatic reactions. GSK3p, the major phosphorylating enzyme,
is highly upregulated, while PP2A, the major dephosphorylating enzyme, is downregulated.
This imbalance leads to hyperphosphorylated tau (iii). Hyperphosphorylated tau dissociates
from microtubules and can form insoluble aggregates, PHFs (iv), which can then destabilize
microtubules, ultimately leads to neurodegeneration (v).

Based on our brain-imaging and blood-based test, following are the specific patterns of early
diagnostic biomarker of AD, which are established (Figure 2).

Healthy Groups Figure 2: Distribution pattern of GSH and
z woowa | _[e T iron level of hippocampus and blood (plasma/
] ” : - serum) in healthy subjects and patients. Part
— i z] T e A refers to left hippocampal GSH levels from
G w four age groups of HC subjects, and part B
arlt) G2l Gri3) Grla) 61} 6riz) Gri3) Grla) refers to plasma GSH levels in the same study
i groups. Parts C and D refer to left hippocampal
™ E . g susceptibility and blood (serum) iron levels
E " | 2| ¥ ) from the same study groups of healthy
§ £ subjects (Gr(1), 20-30Y; Gr(2), 31-40Y; Gr(3),
” e——— e — 41-50Y; Gr(4), 51-73Y). Parts E and F refer to
Gr{l) Gr(2) Gr{3) Gr4) Gr{l} Gr(2) Gr(3] Gr{4)

GSH levels and iron levels in the hippocampus
Age Groups . . .

Patients Groups regions for the same study participants who
were assessed, where again moving across
HC to MCI to AD, a significant decrease in the
GSH level and a significant increase in the
iron level were observed. Parts G and H refer
e wda b e Ma Ap to modulation of plasma GSH and serum iron
HY levels from study participants. Part I refers to
X longitudinal variations of GSH level in blood
. (plasma) of MCI patient within two years’ time
ey . frame. Part J refers to depletion of iron level in
oo sl the blood (serum) of AD patients with degree of
! T T un AT severity from mild to moderate to severe. GSH
_ level in blood sample of unknown patients
' will be sufficient to confirm early AD after the

on going validation study is complete.
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Way forward and future direction: This in-
depth clinical research has paved the way for
glutathione as a measure to halt progression
of the disease. A randomized clinical trial is
already cleared by the drug controller general
of India to be conducted at NBRC.

Collaborators:

1.  Prof. (Dr.) Manjari Tripathi, MD, DM
Department of Neurology,
All India Institute of Medical Science
(AIIMS), New Delhi

2.  Prof. Joseph Maroon, MS, Clinical
Professor

Department of Neurosurgery,
UPMC, Pittsburgh, PA, USA.

3. Dr. Arun Garg, MD, DM
Dept. of Neurology
Medanta Medicity
Gurugram, Haryana.
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Dr. Lars Ersland, Professor,
Dept. of Clinical Engineering,
Haukeland University Hospital,
Bergen, Norway.

Dr. Ashley Bush,

Head, Oxidation Biology Unit -
Melbourne Dementia Research Centre,
Florey Institute of Neuroscience and
Mental Health,

Melbourne, Victoria, Australia.

Prof. (Dr.) Peter Barker,

Deptt. Radiology and Radiological
Science — Neuroradiology,

Johns Hopkins, Baltimore,
Maryland, USA.
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Ranjit Kumar Giri

Principal Investigator:

Ranjit Kumar Giri, Ph.D.,

Scientist VI (Professor)

Cellular & Molecular Neuroscience, Translational Neuroscience, Disease Pathology

Ph.D. from Institute of Life Science, Bhubaneswar, Odisha & post-doctoral positions
from National Institute of Immunology, New Delhi (1997-1999)/University of Southern
California, U.S. (1999-2003)/McLaughlin Research Institute, Great Falls, U.S. (2003-
2007), Dr. Giri’s research is based on understanding the mechanisms of perturbation
in genetic expression network of Alzheimer’s and prion disease using animal and CNS
stem/progenitor cell-based models.

Research Associate:
Dimpi Gandhi, Ph.D.

Project Assistant:
Tuhina Sanwal, M.Sc.

Laboratory Attendant:
Lalit Bidla
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Altered expression & proteolysis of receptor
interacting proteinkinase 1in TgAPP _ PSEN16E9
mouse model of Alzheimer’s disease

Receptor-interacting protein kinase 1
(RIPK1) is a Ser/Thr kinase and containing
a death domain was initially discovered as
an apoptosis-inducing death receptor Fas
interacting protein. The carboxy-terminal
death domain (DD) in RIPK1 binds to the
intracellular DD of almost all death receptors
(DRs) such as Fas or tumor necrosis factor
receptor 1 (TNFR1/DR1), DR3, DRS, DR6,

p75NTR and to the DD of adaptor proteins,
such as- TRADD and FADD. Death receptors
upon ligation with their cognate ligands,
recruit RIPK1 either TRADD dependent
and independent manner and such RIPK1
complexes mediate/dictates multiple cellular
pathways related toinflammation, cell survival
and cell death pathways like apoptosis and
necroptosis (Figure 01).
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Figure 01: Schematic
representation of RIPK1
functions as a converg-ing
point of all kinds of death
receptor activa-tion. Ligation of
TNFR1 with TNFa results in the
formation of complexI (survival),
complex Ila & IIb (apoptosis)
and Ilc (necroptosis), based on
varying RIPK1 activities. TNFR2
signaling leads to survival
pathway via NF-kB activation.
Role of RIPK1 in p7SNTR, DR3

TRAIL
Fasl

e ‘6;- i)

=N and DR6 activation is similar to

TNFR1. RIPK1 also determines
inflam-mation or cell survival

and cell death in TRAILR and
@ @ @ _Complextia || Compioxilh || Campiox lc | Fas activation. Proteolysis of
Call Survival & Inflammation | i * B i "‘j::alus::::.l,,‘::::n& RIPK1 by caspase-8 limits its
Adlive casposa-B g 0
Ancpbcsts cell survival capability.

Inflammation and cell death are intricately
connected and often considered as parallel
processes that can regulate each other.
Dysregulated chronic inflammation is an
important cellular process in many human
diseases including rheumatoid arthritis,
autoimmune and inflammatory diseases,
cancers as well as neurodegenerative diseases
like Alzheimer’s disease.

Alzheimer’s disease (AD) is a progressive
and irreversible neurodegenerative disorder.

-
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It is the most common cause of dementia
worldwide. AD can be classified either as
sporadic Alzheimer’s disease (SAD) or familial
Alzheimer’s disease (FAD). Genetic studies of
early onset FAD have identified three causative
genes: amyloid precursor protein (APP),
Presenilin 1 (PSEN1) and presenilin 2 (PSEN2).
Mutation/s in these genes affects the stability
or increased formation of amyloid beta (AP)
peptides, specifically the more fibrillogenic
AB1-42 peptides that forms the backbone
of the amyloid (AP) cascade hypothesis.
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However, very little is known about the exact
role of AR peptides towards neurotoxicity. In
order to study the mechanisms associated
with neurodegeneration in AD patients,
transgenic animals expressing Swedish
mutations in human APP and Exon-9 deleted
human presenilin-1 genes were established.
Brain tissues were harvested from Tg+ve
and Tg-ve mice at 6, 12 and 18 months of
age. Brain lysates were prepared in standard

buffer and stored at -800C deep freezer for
biochemical analysis. Amyloid beta peptide
related features were studied by western blot
analysis using 6E10 antibody (detects both
AR peptides and full-length APP). Results
show, the present animal model of AD exhibits
robust AB-related pathologies (see legends for
details) in an age-dependent manner (Figure
02) providing a suitable platform to study
brain AP load-dependent alteration of cell

radioimmunoprecipitation assay (RIPA) death factors.
6 Months 12 Months 18 Months
Control Te+ve Control Tg+ve Control Tg+ve

19 m—
15 -
. -—
6 — — —
49 w—

(T ——— ——

L —r

f-actin

Figure 02: Increased production and accumulation of amyloid beta (AP) peptide in transgenic mice
expressing human APPSwe and PSEN16E9 mutations as a function of time. AP peptide seen as monomer
(~6 kDa) and dimer (~9 kDa) are seen only in 6 months old Tg+ve mice brains than corresponding
controls. Levels of these AP peptides increased with time (12 months; middle panel and 18 months; right
panel). In addition, oligomeric (9-56 kDa) amyloid beta peptides are seen in12 months, which are further
increased in 18 months old Tg+ve mice brains. Collectively, the current mice model of AD represents
most of the amyloid beta related pathologies of human AD patients.
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Elucidatingthe mechanisms behind amyloid
beta-mediated cell death, RIPK1 emerged
as a key and central adaptor protein to
polygenic and pleotropic nature of death
receptors signalling in present mouse model
of AD. Although the physiological function of
RIPK1 is well docu-mented in inflammatory
and various cell death signalling, but its
role in Alzheimer’s disease is very limited.
In addition, proteolytic cleavage of RIPK1
is an indicator of cell apoptosis. Therefore,

(LT hu__

age-dependent increased amyloid beta
load was utilized to study RIPK1 activation
or inactivation by western blot analysis.
Equal amount (60 pg) of protein in brain
cell lysates was size-fractionated in a
10% poly-acrylamide gel and transferred
onto polyvinylidene difluoride (PVDF)
membranes. Immunoblotting was
performed using an anti-RIPK1 antibody,
which detect both full length and cleaved
RIPK1 protein.

A & months 12 months 18 months
kDa C1 C2C3 F_.1REIE C1 C2C3 R'IR.?F_I_S JF}EEE._S
180 - R iR i
15= i FL RIPK1
:E_-—-_ —————— —--—---[Tﬂ kDa)
4= - = i o Cleaved
3?- "_..n. : — — - . .. - e — R[PK1
%7 GAPDH
_ _ _m 00
B E 1.2, p=0.0409 v 1.2 p=0.01427 ¥ 1.¢: p=0.0724
B2 1.0 Y gl . . :
je 2 1.2 @ T 1,0 Figure 0.'.3. Expression a.nd
1 :-E: 0.8 s N - 1.0 = £ 0.8 proteolysis of RIPK1 with
3 < 0.6 E 'g'! 0.81 E E'n‘ﬁ. respect to age-dependent
2 ;' 0.41 g9 345 £§ 0.4 increased AP load in mice
c 0.2 < s 0.2 E 0.2 expressing APPSwe and
o wo 04 PSEN16E9 mutation.
Cont AD 0 Cont' AD Cont A) Western blot images
_ - from 3 Tg+ve and 3 Tg-ve
C ¥ %?}g =l - = 0.2 PREZ ” 0.06) R2.2082 (control) mice brain lysates
EE 0,06 - % 0.151 T 0.051 at 6 months (left panel), 12
Eg 0.05 ™ T N 0.044 months (middle panel and
E S 0.04/ E2 o1 £ 3 0.0 18 months (right panel) of
2 § 0.03] zo 1 5 & 0.0 age. Densitometric analysis
o 0.021 ©0.05; =3 ool of full-length RIPK1 (B),
D.IIJ';I 0 N cleaved RIPK1 (C) and tatal
Cont AD Cont AD Cont RIPK1 (D) intensities from
] 6 months (left panel), 12
D 1.2, P=0.0421 1.6, P=0.0081 1.4+ p=0.0696 months (middle panel) and
o x 1.0 TX 1.4 ox 1.2 18 months (right panel)
EE 0.8 p= Ho ;'g E a 1.0 mice brain lysates. Each
E & 0.6 E x 0.8, I £ 084 I histogram represents
5 gﬂ. 4 H g 0.6- H g 0.6 mean * standard deviation
ZFET ZF 0.4 ZF 0.4 of three mice brain lysates
0.2, ﬂ.g- 0.2 from each age group.
0- L 0 P< 0.05 is considered
Cont 8D el Cont AD statistically significant.
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Results indicate two important features
of RIPK1 protein in present study. First,
the level of RIPK1 is higher in Tg+ve mice
brain than age-matched controls, across
all age groups. Second, increased cleaved
RIPK1 is clearly seen in all Tg+ve mice
brain lysates than age-matched controls,
across all age groups (Figure 03).

cleaved RIPK1 level is observed in 6 months
and 12 months old Tg+ve mice brains than
controls, but not prominently in 18 months
old Tg+ve mice brains lysates. Densitometric
analysis of full-length RIPK1 is significantly
(p < 0.05) higher in 6 months (Figure 03B,
left panel) and 12 months (Figure 03B,
middle panel), but not in 18 months (Figure
03B, right panel) old Tg+ve mice brains than
controls. Similarly, level of total RIPK1 (Full
length + cleaved RIPK1) is significantly higher
in 6 months (Figure 03D, left panel) and 12
months (Figure 03D, middle panel), but not
in 18 months (Figure 03D, right panel) old

Tg+ve mice brains than controls. In addition,
densitometric analysis of cleaved RIPK1 is
found to be significantly higher in 12 months
(Figure 03C, middle panel), but not in either
6 months (Figure 03C, left panel) and 18
months (Figure 03C, right panel) old Tg+ve
mice brains than controls. Increased RIPK1
level in present study can represent either
inflammatory and cell-survival pathway
activation in brain cells like astrocytes and
microglia, which are involved in inflammation
and self-proliferation. Increased cleaved
RIPK1 in Tg+ve mice brains suggest possible
activation of apoptotic neuronal and oligoden-
drocytic cell death in response to high level of
toxic AP oligomers (~9-56 kDa). A3 oligomers of
56 kDa are considered as star toxic isoforms,
which are observed also in present mouse
model of AD. Currently, there is no report on
the cleavage of RIPK1 in either AD patients or
any animal models of AD. Therefore, for the
first time, it is reported that RIPK1 clevage is
a downstream target of toxic AR peptide.
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Soumya Iyengar

Principal Investigator:
Soumya lyengar
Systems Neuroscience, Cognitive Neuroscience

Pre-doctoral studies from AIIMS, New Delhi, specialized in Neuroanatomy and Ph.D.
degree from the University of Southern California on development and organization of
the anterior forebrain pathway, Dr. Iyengar’s research focuses on understanding the
changes in the brain involved with cognition in corvids. Itis also involved in studying the
effects of the endogenous opioid system on modulation vocalization and vocal learning.
A third project focuses on studying structural changes in the developing human auditory
cortex.

Research Associate: Techhnician:
Dr. Sonika Charak Ram Mehar

Research Fellows: Lab Assistant:

Ms. Uzma Din Krishan Sharma

Ms. Pooja Parishar
Ms. Mukta Kumari
Ms. Anjali

Ms. Archana Panwar

Junior Research Fellow:
Ms. Risna KR
Ms. Aishwarya Iyengar

Technical Officer:
Arvind Singh Pundir

. 6 ANNUAL REPORT 2022-23



e Fliing
i hy

g f
SCIENTIFIC REPORTS i ﬂ% H

=
el D% T

Adult Neurogenesis in the Caudal Nidopallium
of House Crows related to learning a Visual

Discrimination Task

The family Corvidae includes birds such
as crows, rooks, starlings and jays, which
are excellent model systems to study
cognitive functions since their cognitive
abilities are on par with those of great
apes. Electrophysiological studies on the
nidopallium caudolaterale (NCL; an avian
analogue of the prefrontal cortex) in carrion
crows (Corvus corone) have demonstrated
that it is involved in predicting behavioral
rules, working memory, reversal and
multicomponent behavioral tasks. We had
earlier studied the dopaminergic system
of an indigenous species of corvids (house
crows, Corvus splendens), since it is
important for cognition. Based on staining
of tyrosine hydroxylase, the rate-limiting
enzyme for catecholamine synthesis, we had
demonstrated that the caudal nidopallium
(NC) consists of at least five subdivisions
including dorsal, medial, lateral, intermediate
and ventral components (dNC, mNCL,
INCL, iNC and vNC), respectively. We were
interested in understanding whether all these
regions or whether only lateral and medial
NCL were involved in learning. Furthermore,
we were interested in understanding whether
there were any changes in the addition of new
neurons in NC, which could be correlated
with learning.

For these experiments, house crows were
trained on a shape discrimination task,
which involved selecting between two

shapes, one of which was rewarded with food.
Whereas Trained birds achieved a success
rate of ~80% on the task, undertrained birds
performed at chance levels. We also included
a group of crows (no-association) wherein the
food reward was randomly associated with
either of the shapes and a Baseline group of
controls, which were only exposed to the set-
up for a short period of time, but were not
rewarded.

Using immunohistochemistry for the
immediate early gene Arc, which acts as
a marker for neural activity, we found that
training on the visual discrimination task
led to activation throughout the caudal
nidopallium, not only in INCL and mNCL.
We also found that activation in the different
subdivisions of NC was the highest in Trained
birds, compared to that in other groups
(Fig. 1A and 1B). Furthermore, staining for
doublecortin (DCX, a marker for immature
neurons) revealed that there was a significant
increase in the spherical subtype of these
neurons in all parts of NC in Trained birds
versus that in other groups (Fig. 1C). Our
results demonstrate that performance on
the visual discrimination task leads to a
significant increase in activation of areas
throughout NC, which may play different roles
in learning. Furthermore, learning appears to
involve adult neurogenesis since the greatest
number of new neurons are added to NC of
Trained birds versus that in other groups.
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Figure Legend:

Figure 1: (A) An example of a coronal section
from the caudal nidopallium of a house crow
trained on visual discrimination stained for
Arc. All five subdivisions of NC (dNC, iNC,
mNCL, INCL and vNC) contain Arc-positive
neurons. (B) The number of Arc-positive
neurons was the highest in Trained and no-
association birds in INCL. Similarly, training
on the shape-discrimination task led to
increased Arc expression in other subdivisions
of NC. (C) The number of DCX-labeled
neurons was significantly higher in Trained
birds throughout the caudal nidopallium
compared to that in other groups.

Collaborator:

Prof. S. Senthil Kumaran, Dept. of NMR,
All India Institute of Medical Sciences, New
Delhi.
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Principal Investigator:
Sourav Banerjee
Cellular & Molecular Neuroscience, Behavioral Neuroscience

Received his doctoral research on fundamental mechanisms of eukaryotic transcription
from Jawaharlal Nehru Center for Advanced Scientific Research, Bangalore; and
postdoctoral research on protein synthesis-dependent control of synaptic plasticity from
Yale University, Connecticut & University of California, Santa Barbara, U.S.

Area of research: The laboratory is investigating RNA-based mechanisms that operate
locally at the synapse to regulate memory and globally within a specific population of
neurons to modulate feeding behavior via adult neurogenesis. The major focus of the
regulatory RNA-dependent mechanisms involves long non-coding RNAs and microRNAs.
The laboratory uses mouse as a model system to decipher how these non-coding RNAs
shape the function of brain in health and disease.

Research Fellows:

Ms.
Mr.
Mr.
Ms.
Ms.
Mr.
Ms.

Sarbani Samaddar,
Balakumar Srinivasan,
Gourav Sharma,
Kamakshi Garg,
Dipanjana Banerjee,
Karthick Ravichandran,
Sania Sulata.

M.Sc. Dissertation:
Ms. Tulika Khargonkar

JRF:
Ms. Dhurgadevi K.R.

Technical Assistant:
D. Narendar

ANNUAL REPORT 2022-23




_Q;_«!'" IL&ﬁ‘l‘ﬂ.

Pd R

Non-coding RNAs in development and functions
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RNA-based mechanisms of synapse
formation and memory

Mechanism of functional autonomy in
subcellular space is poised to resolve some
of the pressing questions related to memory.
How specific synapses are recruited to store
memory? How are these synapses making
persistent changes? What drives synapse-
specific changes?

The localization of RNA, machineries required
for protein synthesis as well as degradation
and signaling molecules in neuronal
dendrites create a microdomain to promote
spatial control of synapse development
and its functions. This localized control
of gene expression drives structural and
functional modifications of synapses that
are necessary for memory storage as well as
maintenance of network activity in the face
of repetitive exposure to external stimuli.
Motivated by these facts, the laboratory is
investigating the mechanisms of synapse
formation, Homeostatic and Hebbian forms
of synaptic plasticity and memory storage by
regulatory RNAs. Of particular interest, the

laboratory has focused on long non-coding
RNAs (IncRNAs) that function as regulatory
RNAs. The research programme employed
a variety of cell biological, biochemical and
electrophysiology approaches and used
hippocampal neurons in primary culture or
in vivo as a model system to study the RNA-
based mechanism of synapse formation and
memory storage in health and disease.

Regulation of synapse formation:

The laboratory employed a transcriptomics
analysis of synaptosomal RNA (a biochemical
preparation to enrich synapses) from
hippocampus and identified synapse-
enriched long non-coding RNAs. Research
programme initiated by the laboratory has
verified the synaptic localization of a subset of
synapse-enriched IncRNAs and characterized
their role in synapse development in vitro and
in vivo using primary hippocampal neurons
in culture as well as in utero electroporation
of CA1 neurons in hippocampus respectively.
Our study identified a developmentally
regulated IncRNA, Pvtl that regulates
dendritic complexity and spine structure.

Figure 1: Pvtl regulates excitatory synapse formation in vivo. In utero electroporated CAl neurons
were immunostained with PSD95 and Synapsin [ and synapse density were measured following

knockdown of Pvtl.
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We observed that the loss of Pvtl function leads to significant reduction of excitatory synapse

density. Transcriptomics analysis following Pvt1l knockdown provided a molecular framework
regulating development of excitatory synapses.
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Figure 2: Pvtl regulates excitatory synapse development. A) Traces from whole cell patch clamp
recordings following knockdown of indicated synapse-enriched IncRNA. B) Quantification of mEPSC
amplitude and frequency.

Furthermore, knockdown of Pvtl reduces
amplitude and frequency of miniature
Excitatory Post-Synaptic Current (mEPSC)
as detected by whole-cell patch clamp
recordings. These observations demonstrate
the necessity of Pvtl in regulating both pre
and post — synaptic function. Our study
provides the first example of long non-coding
RNA-Pvtl, involved in excitatory synapse
formation.

Mechanisms of memory ——y s onaf o3 S

De novo localization of RNA and its
involvement in regulation of dendritic protein
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synthesis play a key role in hippocampus- _
has investigated the role of synapse-enriched = '— _T_/'_'__

IncRNAs in dendritic protein synthesis and

long-term memory. Our study demonstrated

that the de novo protein synthesis by a

novel synapse-enriched IncRNA, SynLAMP, Figure 3: SynLAMP regulates activity-
is important for contextual fear memory dependent translation in dendrites. Newly
encoding. The research programme has synthesized proteins were labeled with puromycin
demonstrated that a specific set of IncRNAs  analog and detected by click-chemistry based
is transported to synapse upon contextual FUNCAT assay following knockdown of indicated
fear conditioning via a possible interaction Y napsesenrichedilacRNAS:

with RNA binding proteins.
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Figure 4: SynLAMP regulates memory consolidation. Knockdown of SynLAMP led to partial deficits
in contextual fear memory consolidation whereas Pantrl has no effect.

Our study has demonstrated that the
SynLAMP function as a decoy to sequester
translation repressor and subsequently
regulate localized protein synthesis at the
synapse. We observed that the knockdown
of SynLAMP reduces dendritic protein
synthesis. This activity-regulated translation
is linked with consolidation of fear memory.

Diet-induced miRNAs regulates
feeding circuit involving adult
neurogensis

Dietary factors have shown to influence energy
metabolism and body weight via modulation
of feeding circuit in the brain. Deviations from
physiological settings of energy metabolism
often lead to obesity — a major health burden
in India. The consumption of high fat
containing diet for prolong period has shown
to affect the functions of orexigenic and
anorexigenic neurons in hypothalamus - the
feeding centre of brain. Emerging studies have

ANNUAL REPORT 2022-23

indicated that chronic High Fat Diet or HFD
(60% calories coming from the diet) feeding
of mouse enhances adult neurogenesis in the
Arcuate Nucleus (ARC) of the hypothalamus
and subsequently increases body weight.
However, the mechanistic insight of diet-
induced control of adult neurogenesis is
poorly understood. It is imperative that a
better understanding of this process would
allow us to design effective strategy to tune
the functions feeding circuitry.

More recently, microRNAs (miRNAs) have
shown to regulate adult neurogenesis in
hippocampus - the memory center of the
brain. Prompted by this observation, our
study aims to investigate the role of miRNAs
in modulation of adult neurogenesis in
hypothalamus. Furthermore, this study used
a system biology approach to investigate the
contribution of miRNA-target interaction and
assess its implication in functional integration
of newborn neurons in the feeding circuit.
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Figure 5: Diet-regulated miRNAs in adult neurogenic tanycyte in hypothalamus. A) HFD feeding
paradigm and site of BrdU injection. B) Up-regulated miRNAs in tanycyte following HFD (Red) and

Normal Diet or NCD (Blue).

Figure 5: Diet-regulated miRNAs in adult
neurogenic tanycyte in hypothalamus. A)
HFD feeding paradigm and site of BrdU
injection. B) Up-regulated miRNAs in
tanycyte following HFD (Red) and Normal
Diet or NCD (Blue).

A mouse model was established using
CS7BL/6J mice to investigate the
diet-induced adult neurogenesis in
hypothalamus. The mice were fed HFD
starting at Post-natal Day 45 (P45) and
continued till P75. To label endogenous
population of B2 tanycytes, a neurogenic
population at median eminence along
the lining of third ventricle, BrdU was
injected through intra cerebro ventricular
injections (i.c.v) from P45 to P53. Neural
progenitor cells from 2 tanycytes
were laser captured and differentially
expressed miRNAs upon HFD feeding
were identified by an unbiased screen
using miRNA array. The set of miRNAs
that showed upregulation (>1.5 fold
up-regulated) upon HFD feeding were
selected to investigate their importance
in modulation of feeding circuit function.

Predicted targets of enriched miRNAs
were collected from TargetScan, Pictar
and Diana Tools databases. Interactions
between the targets were determined
using STRING database. The interaction
network was analyzed wusing Brain
Connectivity Toolbox in MATLAB. The
interaction network was separated into
smaller communities based on Louvain’s
community detection method. The
modularity of the network was calculated
to distinguish whether the network was
based on random interactions. The
network modularity was determined to
form a highly modularized network and not
random connections. An agreement matrix
was formed from the community analysis
of the network to form larger consensus
partitions of the whole network. From this
analysis, we calculated the participation
coefficients (PC) and z-scores for each
miRNA target (nodes) to determine the
important hubs involved in the network
using the two parameters. The hubs
relevant to neurogenesis and metabolism
were then chosen for further biochemical
validations.
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The interactions between diet-induced major hub proteinsthatare combinatorically

miRNAs and target transcript encoding hub  regulated by all five diet-induced miRNAs.
g g g y

proteins were analyzed by reporter assay. ) o )

Our study identified IGF1 (Insulin Growth TO ana}yze 1mp1.1cat1on of m1RNA—target

Factor 1), NTRK2 (BDNF receptor), ERBB4 interaction -mediated control of feeding

(neuroligin receptor) and CamK2b (synaptic ~ Circuit function, neuronal type that are

proteins associated with neural activity) as  differentiated from newborn neurons
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Figure 7: Inhibition of miRNA function sequesters integration of newborn neurons into feeding
circuit. Injection of miRNA sponge in median Eminence of Arcuate Nucleus (ARC-ME), the site for
tanycytic neurogenesis, inhibits functional integration of newborn neurons as detected by BrdU and
C-fos immunostaining following sponge —-mediated inhibition of miRNA function.

We argued that the functional integration
of AgRP expressing newborn neurons
would be key determinant of diet-regulated
function of feeding circuit. We have tested
functional integration of newborn neurons
into the feeding circuitry by analyzing
c-Fos expression in BrdU positive cells.
We observed that HFD feeding led to a
significant enhancement in functional
integration of newborn neurons as detected
by an increase in BrdU and C-Fos double
positive cells. However, this enhancement
was abrogated by inhibition of diet-induced
miRNAs. Taken together, our study provides
a miRNA-based molecular framework
that could potentially be used to tune the
functions feeding circuitry necessary for
maintaining an energy balance.

Collaborators:

Dr Timothy Bredy,
Institute, Australia

Queensland Brain

Prof. Ted Abel, JTowa Neuroscience Institute,
USA

Prof. Sheffali Gulati, AIIMS-New Delhi, India
Dr Dipanjan Roy, [IT-Jodhopur, India

Dr Sharba Bandyopadhyay, IIT-Kharagpur,
India

ANNUAL REPORT 2022-23

i gy

Pl 1% R

Wajuasy

> A



ﬂ i SCIENTIFIC REPORTS

Swagata bey

Principal Investigator:
Swagata Dey

India Alliance Early Career Fellow at the National Brain Research Centre, Manesar,
studying the cytoskeletal basis of dendrite remodeling in the neurons of the roundworm,
Caenorhabditis elegans.

Technical Assistant:
Ms. Supraja Balakrishnan




e Fliing
o h

>
SCIENTIFIC REPORTS i ‘-‘E% '

el D% T

Understanding the role of microtubule regulators

THED

in defining the neuronal polarity

A functional nervous system requires an
intact anatomical structure of neuronal
compartments and associated connections.
These compartments often undergo structural
and functional modifications  during
development, regeneration, and plasticity-
related events. Failure to do so, may result
in degeneration of certain compartments,
loss of functional connectivity with target
tissues, and eventually, a manifestation of
neurodegenerative symptoms. As dendrites
are the input processes, they define the
quality and quantity of information that is
processed by a neural circuit. Dendritic arbors
are structurally diverse and their morphology
correlates to the neuron type and function.
Aberrant dendrite morphology is a hallmark
of some chronic and acute neuropathologies
like Autism, Schizophrenia, Alzheimer’s
disease, epilepsy, traumatic brain injuries,
and drug abuse.

Unlike other compartments of the neurons,
dendrites remodel extensively in response
to various developmental, sensory, or
pathological cues. For example, during pupa
formation, Drosophila dendritic arborization
(da) neurons prune their dendrite arbor
completely and reconstruct in a -mnew
geometry. Similarly, in vertebrates, sensory
experience refines the connections of the
mitral cells with a particular glomerulus.
Neurite remodeling has been extensively
studied using axon injury models and is
facilitated by changes in the cytoskeletal
architecture, rerouting of the polarized
transport, and changes in the transcriptome.
For example, axon injury causes a rise in
the intracellular calcium which causes
catastrophe of the microtubules and an
increase in Cyclic Adenosine monophosphate
(cAMP), Protein Kinase A (PKA), and Mitogen-
activated protein kinase kinase kinase
(MAPKKK) such as Dual Leucine Zipper
Kinase (DLK-1). DLK-1 downregulates the
microtubule depolymerization by KLP-7

(Kinesin-13) and promotes the formation
of the growth cone facilitated by the actin
turnover mechanisms. Dendrites and axons
have distinct molecular constitutions and
conventional axon regeneration pathways
are not involved in dendrite regeneration.
However, cytoskeletal effectors like AKT,
ROR, and Wnt effectors have been implicated
in the process.

The dendritic cytoskeleton is mainly
composed of microtubules and actin with
scaffolding proteins like spectrins and
septins. The core machinery for microtubule
maintenance consists of end-binding proteins
like EBP and Patronin, depolymerizing motor
Kinesin-13, assembly factors like CRMP,
and motors like Kinesin-1 that transports
the majority of cargoes including tubulins
and MT protofilaments. Similarly, actin is
maintained by polymerization factors like
Profilin, depolymerization factors like Cofilin,
and branching factors like Arp-2/3 and
WASP/WAVE, which have been implicated
in dendritic arbor formation. Dendritic
arborization also depends on the microtubule
and actin nucleators in the form of Golgi
outposts, kinetochore proteins, endoplasmic
reticulum, and actin blobs, which enrich at
the presumptive dendritic branch points.
Due to dendritic complexity and lack of in
vivo models, it is not well understood how
neuronal cytoskeleton is organized and
regulated for proper dendritic arborization
during development or regeneration.

Due to the diversity of the cytoskeletal
regulators, we have focused on Kinesin-13 to
understand its role in dendrite development
and regeneration. As previously mentioned,
KLP-7 of the Kinesin-13 family of motors
gets downregulated by DLK-1 for the
promotion of axon regeneration. KLP-7
has also been implicated in the regulation
of neuronal polarity and anatomy under
the effect of Wnt signaling in the touch
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neurons of C. elegans. Furthermore, in
Drosophila neurons, its ortholog klpl0a
negatively regulates the dendrite pruning.
The nature of the microtubule cytoskeleton
is unclear during dendrite development or
regeneration. Here, I have discussed the role
of KLP-7 in determining the axon-dendrite
compartmentalization in the PVD neurons.

KLP-7/Kinesin-13 is required for the axon
dendrite compartmentalization in the PVD
neurons

KLP-7 is a motor of the Kinesin-13 family
that glides over the microtubules and causes
catastrophe on the protofilament ends.
Conditional knockout of KIF2 (mammalian
ortholog of Kinesin-13) in the hippocampi
resulted in the formation of abnormal neurites
in the dentate granule cells, which were not
differentiated into the axons and dendrites
in terms of their molecular constitution.
Along with the additional cell proliferation
and migration defects, these mutant mice
showed epileptic hyperactivity. Similar
anatomical defects were also observed in the
touch neurons of C. elegans, where the loss
of the klp-7 gene resulted in the formation
of ectopic neurites with axonal markers.
Both in vertebrate and invertebrate models,
Kinesin-13 regulates the microtubule
organization in the neurites and attributes to
axonal and dendritic identities however, the
underlying mechanism is not explored.

To address this question, we are using the
PVD neurons of C. elegans with a well-defined

ANNUAL REPORT 202223

axon and a highly stereotyped dendritic arbor.
The orthogonal branches have a distinct
cytoskeletal architecture with the primary
branches generally microtubule rich whereas
the higher order branches are rich in actin.
This makes it a suitable model to explore the
connection between the cytoskeleton and
dendrite identity. Using this neuron model,
previous studies have established the roles
of various microtubule polarity regulators
some of which also changes the polarized
distribution of cargoes into the dendrites and
the axon.

We investigated aspects of neuronal polarity
in the loss of function mutant of klp-7, the
worm ortholog of Kinesin-13. We checked the
distribution of the axonal marker, RAB-3 as
a reporter for neuronal polarity (Figure 1A).
Unlike the wildtype where the RAB-3 was
restricted to the axon in the ventral nerve
cord, we observed a mislocalization of the
axonal cargo, RAB-3 into the dendrites of the
klp-7 null mutant (Figure 1B-C). As compared
to the wild type, a significant number of
branches showed the presence of RAB-3
(Figure 1D). Also, the primary dendrites rich
in microtubules showed a greater prevalence
of RAB-3 punctae in this mutant (Figure 1E).
A similar phenotype was observed for another
synaptic molecule SAD-1 which also gets
mislocalized to the dendrites in the absence of
klp-7 (Figure 1F-G). This was a clear indication
that even though axons and dendrites are
structurally distinct, loss of klp-7 disrupts the
axon dendrite compartmentalization.
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Figure 1: KLP-7 regulates the axon-dendrite compartmentalization in the PVD neurons.

A. Representative image and schematic (right) of the PVD neuron expressing soluble GFP (wdIs52)
and mCherry: RAB-3 (kyls445) to assess neuronal polarity.

B-C. Whole body (B) images of PVD neurons with dotted area magnified (C) in the wildtype and klp-7(0)
showing the distribution of mCherry: RAB-3. Blue arrow represents the distribution in the axon
(ventral nerve cord) and white arrowheads represent the distribution in the dendrites. Respective n
values are mentioned within the graph.

D-E. The percentage of dendrites with RAB-3 (D) and the density of RAB-3 punctae in the primary
dendrites (E) are compared between the wildtype and klp-7(0) neurons. Comparison of means was
done using Tukey’s test. p<0.001***. Respective n values are mentioned within the graph.

F-G. Images (F) and percentage of worms (G) showing the distribution of SAD-1: GFP (kyls445) with
soluble mScarlet (shrEx472) in the PVD dendrites of wildtype and klp-7(0) mutants. Blue arrow
represents the distribution in the axon (ventral nerve cord) and white arrowheads represent the
distribution in the dendrites. Statistical comparison was done using Fisher’s test p<0.01**.

mutant that has a loss of function of EFA-6.
EFAG6 is a cortical protein that is an exchange

Loss of axon dendrite
compartmentalization is a

phenotype specific to klp-7(0)

As KLP-7 is a microtubule catastrophe factor,
we asked if all microtubule catastrophe
factors regulate the axon-dendrite
compartmentalization. We observed another

factor for ARF6 GTPase required in membrane
trafficking and actin regulation. The C.
elegans ortholog, EFA-6 has a microtubule
depolymerizing domain that causes the
catastrophe of the microtubules near the cell
cortex (Figure 2A). Loss of EFA-6 causes the
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cells to have long microtubules and has been
phenotypically correlated to spindle defects,
embryonic lethality, and dlk-1-independent
axon regeneration.

Unlike the loss of function mutant of klp-

neuron of efa-6(0) were equivalent to those
of wild type (Figure 2D-E). Axon-dendrite
boundary seems to be preserved in this
mutant like the wild type. Furthermore, we
did not observe a synergism between klp-7
and efa-6 in the double mutant as compared

7, null mutant of efa-6 did not change the
distribution of RAB-3 to the dendrites
(Figure 2B-C). Measurement of the number
of dendrites with RAB-3 and distribution of
RAB-3 in the primary dendrite of the PVD

A

to the klp-7 mutant alone (Figure 2D-E). This
indicated that the effect of klp-7 on neuronal
polarity is highly specific even though both
klp-7 and efa-6 are microtubule catastrophe
regulators.

EFA-G L“_:,_ Fr P8 rmgnan
MTED
;- Corical depolymerization
Q‘\\.\ﬁ_\‘t\'\v

'3! MY (TR

Figure 2: Specific requirement of KLP-7 in the regulation of axon-dendrite compartmentalization.

A. Schematic of C. elegans EFA-6 based on the domain description by Gonzalez and Chen, 2021, Cells
and Wormbase. MTED (MicroTubule Elimination Domain) is an 18 amino acid motif present in the
invertebrate EFA6 that causes depolymerization of microtubules at the cell cortex. Sec7 is required
for actin regulation and PH (Pleckstrin Homology) domain is required for membrane tethering of
the protein at the cell cortex.

B-C. Whole body (B) images of PVD neurons expressing soluble GFP (wdIs52) and mCherry: RAB-3
(kyIs445) with dotted area magnified (C) in the wildtype, efa-6(0), and double mutant klp-7(0); efa-
6(0) showing the distribution of mCherry: RAB-3. Blue arrow represents the distribution in the
axon (ventral nerve cord) and white arrowheads represent the distribution in the dendrites.

D-E. Percentage of dendrites with RAB-3 (D) and density of RAB-3 punctae in the primary dendrites
(E) are compared between the wildtype, klp-7(0), efa-6(0), and double mutant of klp-7(0); efa-
6(0) neurons. Comparison of means was done using Tukey’s test. p<0.001***  <0.05*, >0.05 (ns).
Respective n values are mentioned within the graph.

stabilization could be the basis of the
neuronal polarity in the PVD neurons. We
used a 5uM concentration of Paclitaxel, which

Microtubule organization by KLP-7
is a determiner of the axon-dendrite

—

compartmentalization

Pioneer studies in neuronal polarity have
used pharmacological perturbation of the
microtubules through Paclitaxel to induce

multiple neurites with axonal identity.
To wunderstand if general microtubule
ANNUAL REPORT 2022-23

is estimated based on the ectopic neurite
outgrowth phenotype in ALM neurons in C.
elegans when exposed to Taxol. Treatment
of L4 worms since their hatching did not
change the presence of RAB-3 in the PVD
neurons with respect to the control (DMSO



treated) (Figure 3A). The percentage of the
dendrites with RAB-3 accumulation was
similar to the treatment control (Figure 3B).
This further strengthened the observation
that microtubule stabilization by loss of
microtubule catastrophe regulators or
pharmacological perturbation may not disrupt
the axon-dendrite compartmentalization.
It further suggests that KLP-7-dependent
microtubule organization may play a specific
role in determining the dendritic identity.

To further understand if KLP-7 mediated
microtubule organization defines the dendritic
identity, we used pharmacological disruption
of microtubules by Colchicine. We used a
concentration of 1mM colchicine which has
been shown to affect the microtubule dynamics
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and function of the gentle touch neurons. On

exposure to 1mM colchicine, we observed
no difference in the wild type distribution of
RAB-3, however, in the klp-7 loss of function
mutant, the prevalence of RAB-3 in the
dendrites decreased significantly with the
exposure of the colchicine (Figure 3C-D). This
was a partial change as a significant number
of klp-7(0) dendrites still accumulated RAB-
3 in the presence of colchicine as compared
to its treated wildtype control (Figure 3D).
This indicates that microtubule dynamics
maintained by KLP-7 prevent the entry of
axonal cargoes like RAB-3 into the dendrites.
This led us to investigate the microtubule
organization of PVD neurons and the role of
KLP-7 in maintaining it.
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Figure 3: Microtubule organization by KLP-7 determines dendritic identity.
A-B. Representative images (A) and quantification (B) of distribution of mCherry: RAB-3 upon
pharmacological perturbation of microtubules using Paclitaxel (SuM) as compared to control
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treatment (DMSO) in the wildtype neurons. Blue arrow represents the distribution in the axon
(ventral nerve cord). Comparison of means was done using Tukey’s test. p>0.05 (ns). Respective n
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. Representative images (C) and quantification (D) of distribution of mCherry: RAB-3 upon

pharmacological perturbation of microtubules using Colchicine (1mM) in the wild type and klp-
7(0) neurons. Blue arrow represents the distribution in the axon (ventral nerve cord) and white
arrowheads represent the distribution in the dendrites. Comparison of means was done using
Tukey’s test. p<0.001*** <0.01**, <0.05*. Respective n values are mentioned within the graph.

Kinesin-13 regulates the relative
orientation and distribution of
dynamic microtubules in the major
dendrite

Previous studies have explored the dynamic
microtubules in the PVD dendrites and
deciphered AnkyrinG (UNC-44), CRMP2
(UNC-33), UNC-119, Kinesin-1 (UNC-116),
Patronin (PTRN-1), and Ninein (NOCA-
1) as the major regulators of microtubule
dynamics. The role of KLP-7 in maintaining
the dendritic microtubule organization is
yet to be characterized. To understand the
microtubule organization, we observed the
dynamics of the plus tips of the microtubules
using the EBP-2: GFP marker. EBP-2: GFP
binds to the plus ends of microtubules and
shows comet-like movement in a time lapse
acquisition.

In the wild type neurons, the anterior
dendrites show minus end-out microtubules
with the comets that are moving toward the
cell body (Figure 4A). However, in the klp-
7 null mutant, we see a significant number
of comets that are moving in the opposite
direction as also visible in the kymographs
(Figure 4A). Quantification of the EBP-2: GFP
comets showed that instead of minus end out
polarity in the anterior dendrite like the wild
type, the mutant has a mixed orientation of
microtubules (Figure 4B). One possibility is
that klp-7 is specifically depolymerizing the
plus ends of the microtubules to maintain the

ANNUAL REPORT 202223

minus-end-out polarity of the microtubules
in the anterior dendrite. We will be exploring
this possibility by overexpressing klp-7 in the
background of ptrn-1(0), which has increased
precedence of the plus end out microtubules
in the anterior dendrite. Unlike wildtype
dendrites, robust polymerization events were
diminished which was evident in the rates
of microtubule polymerization which was
reduced in the mutant (Figure 4C). This could
have resulted from the increased stability of
microtubules and less availability of tubulin
dimer subunits in the absence of KLP-7-
dependent depolymerization. This assay
revealed two aspects of dendritic microtubule
organization that are regulated by Kinesin-13
i.e. polarity and polymerization. It is however,
unclear if KLP-7-mediated microtubule
depolymerization is participating locally to
maintain microtubule polarity in the anterior
dendrite or globally to change the molecular
composition in the axons and dendrites.

Previous results have elucidated that
increased stabilization of microtubules in the
klp-7(0) results in the loss of the mi nus ends.
I checked the presence of the minus end
protein PTRN-1: tagRFP in the PVD dendrites
to understand if the minus ends are perturbed
due to the loss of the klp-7 gene. The density of
the PTRN-1: tagRFP was comparable between
the wildtype and klp-7(0) neurons (Figure 4J-
K). This indicates that KLP-7 influences the
entire microtubule organization on a global
scale.
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Figure 4: KLP-7 regulates the microtubule polarity and dynamics in the PVD dendrites.

A, D, and G.

B, E, and H.

C,F,and]I.

Kymographs with their respective schematics showing the trajectories of EBP-2: GFP comet
in the PVD major dendrite (A), minor dendrite (D), and the axonal (G) compartments of
wildtype and klp-7(0). Schematics show the orientation of the comets in the plus-end-out
(cyan) and minus-end-out (magenta) directions.

Relative orientation of the microtubules is represented as a fraction of EBP-2: GFP comets
in the plus end out and minus end out directions in the PVD major dendrite (B), minor
dendrite (E), and the axonal (H) compartments of wildtype and klp-7(0). Comparison of
means was done using Tukey’s test. p<0.001*** <0.01**. Respective n values are mentioned
within the graph.

Rates of polymerization were quantified as the covered distance divided by the duration of
the EBP-2: GFP comets in the PVD major dendrite (C), minor dendrite (F), and the axonal
() compartments of wildtype and klp-7(0). Comparison of means was done using Tukey’s
test. p<0.001***. Respective n values are mentioned within the graph.

Representative images showing distribution of PTRN-1: tagRFP and its density in the major
dendrite in the wildtype and klp-7(0) PVD neurons also expressing constitutive GFP marker.
Comparison of means was done using Tukey’s test. p>0.05 (ns). Respective n values are
mentioned within the graph.
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Interestingly, we observed distribution of the
EBP-2: GFP comets was altered in the klp-7
loss of function mutant (Figure SA). In the
wild type, EBP-2: GFP comets are present in
the primary dendrites and the axon whereas
in the klp-7(0) mutant these comets also went
into secondary branches and sometimes to

kip-7{(0) B

Percentage of dendrites with RAB-3

tertiary branches (Figure 5A). As speculated
earlier, an increased number of the dynamic
ends of the microtubules may also increase
the propensity of RAB3 vesicles. And we
see that the RAB-3 vesicles also occupy the
secondary, tertiary, and quaternary branches
of the klp-7 mutant (Figure 5B).

Secondary Tartiary Quaternary
80
e 15 de e e
A &0
40| 12
20
20 &
o : ol ] 4— !
20 28 20 28 20 26
Wt Kip-710) it kip-7(0) wt Rlp-7(0)

Figure 5: KLP-7 limits the distribution of microtubules and anterograde traffic in the dendrites.

investigated the presence and mobility of GFP-
tagged KLP-7 in the four compartments of the
PVD neuron (Figure 6A). Major and minor are
the microtubule-rich dendritic compartments,

A. Representative images of the PVD neurons expressing EBP-2: GFP in the wild type and klp-7(0)
mutant worms.

B. Quantification of the percentage of secondary, tertiary, and quaternary branches in the wild type
and klp-7(0) PVD neurons with RAB-3 accumulation. Comparison of means was done using Tukey’s
test. p<0.001***. Respective n values are mentioned within the graph.

Differential regulation of

microtubule organization by

Kinesin-13 in PVD compartments

In the anterior dendrite, we observed

that KLP-7 is regulating the polarity and
the polymerization. To understand the
spatiotemporal extent of the KLP-7 mediated
microtubule organization we also checked the
microtubule dynamics in the other neurites
of the PVD neuron i.e. in the minor dendrite
and the axon (Figure 4D-I). We observed a
decrease in the rates of polymerization in both
minor dendrite and the axon however, we did
not observe any change in the microtubule
polarity in these neurites, which have a
plus-end-out orientation of the microtubules
(Figure 4D-I). This indicated differential
functions of KLP-7 associated with the
different compartments of the PVD neuron.

To further understand the role of klp-7 in
maintaining the microtubule organization,
we assessed the activity profile of KLP-7 in the
various compartments of the PVD neuron. We
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proximal axon, and axon initial segment
(Figure 6A). Localization of GFP: KLP-7 was
equivalent in all these compartments (Figure
6B), however, the FRAP assay revealed that
the mobility of GFP-KLP-7 is significantly
lesser in the axon initial segment with respect
to the other compartments (Figure 6C-F).

Previously, in the mammalian neurons
and gentle touch neurons of C. elegans,
Kinesin-13 is differentially regulated in
the axons and dendrites, which allows the
neurons to acquire a distinct microtubule
organization specific to these compartments.
This is in line with the previous results where
Kinesin-13 is downregulated in the axonal
compartment to ensure more stability to the
microtubules. This was confirmed by the
rates of polymerization, which were lesser
in the axon as compared to the dendrites
(Figure 6G). Furthermore, the loss of klp-7
function decreased the polymerization rates



to a similar level suggesting the differential
activity of KLP-7 may be correlated to axon-
dendrite compartmentalization (Figure
6G). Similar observations were made when

molecules maintaining axon-dendrite
& B g,
§1mfsiore
] [THee (i i

Axon Initial Segment (AIS) protein
UNC-44  accumulates in the
dendrites of klp-7(0)

The boundary between the axons and the
dendrites is maintained by the AIS which
regulates the polarized trafficking in the
axons. In vertebrate neurons, several key
proteins like TRIM46, Ankyrin G, CRMP2, and
EB3 maintain the microtubule cytoskeleton
in the AIS at the origin of the axon. Studies
in C. elegans neurons have found additional
proteins like UNC-119 which helps in the
anchoring of UNC-33 (CRMP2) to UNC-
44 (AnkyrinG) to facilitate the bundling of
microtubules in a polarized array. In the PVD
neurons, a homologous structure with similar
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compartmentalization like AnkyrinG and
CRMP2 were perturbed. Therefore, I checked
the possibility of Kinesin-13 affecting the
constitution of the axon initial segment.

Figure 6: Differential activity of KLP-

7 in the PVD axonal and dendritic
il compartments.

A. Schematic and representative
image showing the major, minor,
proximal axon, and axon initial
segment compartments to assess the
distribution of GFP: KLP-7b isoform in
the PVD neuron.

Intensities of GFP: KLP-7b in the
various compartments of the PVD
neuron normalized to the constitutive
marker mScarlet. Respective n values
are mentioned within the graph.

. Representative images ©) of
Fluorescence Recovery After
Photobleaching assay of GFP: KLP-7b
in various compartments quantified
as recovery profiles (D), maximum
recovery ratio (E), and halftime of the
recovery (F). Comparison of means was
done using Tukey’s test. p<0.001%***,
<0.01**. Respective n values are
mentioned within the graph.
Comparison of the rates of
polymerization in the major, minor,
and axonal compartments of the PVD
neurons in the wild type and klp-7(0).
Respective n values are mentioned
within the graph.

molecular composition in the laterodistal
region of the axon has been annotated as the
AIS.

To understand the constitution of AIS in
PVD neurons and the role of KLP-7 in its
maintenance, I observed the presence of
endogenously expressed Ankyrin G, UNC-44:
GFP, which is ubiquitous in all neurites (Figure
7A-C). The bonafide axon initial segment in
the klp-7 mutant also shows a similar degree
of enrichment as that of the wild type (Figure
7D). Interestingly, in the mutant neurons,
multiple neurites are emerging from the cell
body with a significant accumulation of UNC-
44 (Figure 7A, E).
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As Axon initial segment also acts as a sorting checkpost, due to ectopic accumulation it may
redirect the axonal traffic into the dendrites and thus increase the prominence of plus end out
microtubules. The fidelity of the Axon initial segment in regulating microtubule and neuronal

polarity also depends on other factors like UNC-33 and UNC-119, will be investigated in
near future.
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Figure 7: Enrichment of UNC-44 in the ectopic neurites of klp-7(0).

A-B. Schematic and representative image showing the major, minor, proximal axon, and axon initial
segment compartments to assess the distribution of UNC-44: GFP in the PVD neuron.

C-D. Representative images and intensities of UNC-44: GFP in the neurites of PVD neurons of wildtype
and klp-7(0). Respective n values are mentioned within the graph.

E. Ectopic branches emanating from the cell bodies of wildtype and klp-7(0) neurons were assessed for
their enrichment and quantified as the percentage of neurites with UNC-44: GFP of total neurites
assessed. Number of assessed PVD neurons are mentioned adjacent to the X-axis. Proportion
of the ectopic neurites showing enrichment of UNC-44: GFP is mentioned on top of the bar plot.
Statistical comparison was done using Fisher’s test p<0.01**.
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Conclusions

In this study, we have found that Kinesin-13
plays a role in the polarized trafficking of cargo
and polarity and distribution of microtubules
in the dendrites. Although it is known
that microtubule organization contributes
significantly to polarized trafficking, the
role of Kinesin-13 is specific in this case. It
appears to be correlated to the formation
of axon-dendrite checkpoints mediated by
Kinesin-13. These checkpoints ensure the
spatiotemporal distribution of microtubules
and cargo transport. Our previous results
showed that a lack of Kinesin-13 causes
structural anomalies in the dendrites with
ectopic branches, and altered branch density
and dynamics corresponding to a failure in
dendritic pruning. Furthermore, the dendrite
regeneration is limited in the klp-7(0) null
mutant. Based on our current understanding,

aberrant microtubule organization may
hamper the polarized trafficking in the
dendrites and subdue the regenerative
response. We are currently investigating

the spatiotemporal role of Kinesin-13 in the
formation of polarity checkpoints and their
correlation to arborization.

Publications:

Dey S., Maiya R, Ray K, Menon G I. (2023).
The interplay of active and passive

mechanisms in slow axonal transport.
Biophysical Journal, Volume 122, Issue
2, Pages 333-345, DOI: 10.1016/].
bpj.2022.12.011.

Presentations:

1. Kinesin-13 regulates the microtubule
organization and dendritic identity in
PVD neurons of Caenorhabditis elegans.
Microtubules, Motors, Transport,
and Trafficking (M2T2) meeting 2023,
January 2023, Bhopal.

2. Kinesin-13 dependent axonal-dendrite
compartmentalizationinPVDneurons. 3rd
Indian C.elegansmeeting, September2022,
Thiruvananthapuram.

3. Kinesin-13 mediated axonal-dendrite
compartmentalization and  dendrite
arborization in PVD neurons of
Caenorhabditis  elegans. Molecular
Mechanisms of Neuronal Connectivity
(Virtual), September 2022.

Collaborator:

Prof. Jessica Feldman, Department of Biology,
Stanford University, USA
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Dementia Science Programme

(A DBT Funded National Level Research Programme,
coordinated by National Brain Research Centre)

Dementia is a  devastating memory
impairment condition. Alzheimer’s disease
(AD) accounts for majority of these cases.
AD is a neurodegenerative condition. In
the advanced stages of the disease, severe
memory loss and impairment in other brain
functions is observed. In addition to AD,
there are other dementia conditions such as
vascular dementia, dementia with Lewy body,
and frontotemporal lobe dementia. According
to the projections, the number of dementia
cases are likely to increase tremendously in
the coming decades. Out of these, majority
of the cases are expected to be in low and
middle-income countries such as India. This
may tremendously increase the burden on
the healthcare system as well as the society.

An urgent need was felt to understand
different facets of dementia including AD.
Towards this, National Brain Research Centre
is coordinating a DBT-funded comprehensive
and multi-centric Dementia Science

Programme aimed at collecting data regarding
incidence, prevalence, biomarkers, and risk
and protective factors. This Programme
involves basic scientists as well as clinicians
from rural as well as hospital sites across
the country. All the participating sites use
robust and uniform criteria for diagnosis of
dementia and its classification. These criteria
are internationally accepted, and have been
adapted and validated for the Indian context.
It is expected that the results from the study

ANNUAL REPORT 202223

may help in formulation of National levels
policies for this major cognitive disorder in
the elderly population.

Participating Institutions (arranged
alphabetically) in Dementia
Science Programme are:

1. All India Institute of Medical Sciences,
New Delhi.

2. Bangur Institute of Neurosciences,

Kolkata.
3. University of Calcutta, Kolkata.

4. The INCLEN Trust International, New
Delhi.

5. National Brain Research

Manesar.

Centre,

6. National Institute of Mental Health and
Neurosciences, Bengaluru.

7. North Eastern Indira Gandhi Regional
Institute of Health and Medical Sciences,

Shillong.
8. Sree Chitra Tirunal Institute for
Medical Sciences and Technology,

Thiruvananthapuram.

Director, NBRC is coordinating the
Programme, with Dr. Pravat K Mandal,
NBRC, and Dr. N. K Arora, INCLEN Trust
International, as coordinators.
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IDH1-R132H effects

in gliomas;
chemotherapeutics.

Somatic mutations in gliomas form a typical
kind of tumor affecting the brain and spinal
cord at large. Therefore, it is difficult to cure.
Dr. Ellora Sen’s laboratory at the Division
of Cellular & Molecular Neurosciences in
DBT-National Brain Research Centre (DBT-
NBRC) in collaboration with the All-India
Institute of Medical Sciences (AIIMS), New
Delhi, observed a peculiar interconnection
between epigenome and anti-proliferative
signatures found in these mutants.

With the use of an in-vitro medium & IDH1-
WT including mutant glioma tissues from
patients, they found the diminished expression
pattern of the epigenetic modulators, histone
methyltransferase PRMT1 and its associated
histone activation mark H4R3me2a in IDH1-
R132H gliomas.

The researchers at the lab identified a specific
(PTX3 & PRMTI1-dependent) epigenetic
pathway that increases the internal metabolic
recycling process (autophagic flux) in the
mutant cells, which is vital for their survival.
Autophagy is an important biological
phenomenon where a cell breaks down, and

ANNUAL REPORT 2022-23

Patients

landscape
to

epigenetic
respond better

destroys damaged and abnormal proteins
and other substances within a cytoplasm.
Blocking this PTX3 & PRMT1-dependent
pathway in the glioma cells appeared to trigger
a selective form of iron extraction within the
cell (ferritinophagy) that damaged the cancer
cells, forcing them to die.

The study highlights the vital role played by
these two enzymes - PRMT1 and PTX3 - in
keeping the glioma cell alive. This research
highlighted the possibility of selectively
targeting glioma cells and forcing them
toward ferritinophagy-mediated cell death as
a treatment.

The work has been published recently in
Autophagy journal (Jan 2023) titled ‘PRMT1
driven PTX3 regulates ferritinophagy in
glioma’.

Other links: https://www.tandfonline.com/
doi/full/10.1080/15548627.2023.2165757
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Minocycline for Intervention in Japanese
Encephalitis Virus Infection/Acute Encephalitis
Syndrome

National Brain Research Centre, Manesar

Japanese encephalitis virus (JEV) is the
most common cause of Acute Encephalitis
Syndrome (AES) in India, yet uncontrolled in
many parts of the country, claiming hundreds
of lives every year. In India, Japanese
encephalitis (JE) was first reported in 1955
when clinical cases were reported from Vellore
and Pondicherry. Since then, this disease has
spread in many parts of the country. About
25-30% of JE cases are fatal and 50% result
in permanent neuropsychiatric sequelae.

For humans, currently there are three types
of JE vaccines: inactivated JE vaccine and live
attenuated JE vaccine — both developed in vitro
and inactivated JE vaccine produced in mouse
brain. Mouse-brain inactivated vaccine is the
most widely produced and internationally
distributed and has the maximum efficacy of
91%. However, it is the live attenuated vaccine
against JE SA14-14-2 strain, commonly used
in India. Though the vaccination schedule is
comprehensive in specific belts of the country,
there are several areas, which do not receive
vaccination though they fall under endemic
zones. Currently, there is no therapeutic
countermeasure available specific to treat JE.
All current therapy is supportive in nature
and target alleviation of the symptoms.

Research done at Dr Anirban Basu’s lab at
National Brain Research Centre (NBRC)
showed that a second generation tetracycline
called minocycline is effective in controlling
JE in pre-clinical laboratory investigations.

Based upon that, NBRC and King George’s
Medical University (KGMU), Lucknow,
conducted a double blind randomised
controlled trial on the use of Minocycline in
Acute Encephalitis Syndrome (AES). The trial
was conducted by Prof. Rashmi Kumar, Head,
Department of Paediatrics, KGMU, Lucknow.
The trial showed that there was a significant
advantage of administrating minocycline
for patients, who survived their first day in
hospital. There was an advantage in all the
other parameters where Minocycline was
used w.r.t. the placebo arm, though these
were not statistically significant. Meanwhile,
another trial has been conducted by Dr Anita
Mehta of Baba Raghav Das Medical College,
Gorakhpur, on the use of Minocycline in
specific cases of Japanese Encephalitis (JE).
Here again, a significant functional use
with Minocycline in terms of hospital stay
was observed, but no statistical advantage
was seen in other parameters.

There were circulars from the UP Government
recommending that Doxycycline (another
antibiotic of tetracycline family) could be used
in cases of encephalitis and even fever.

There is a possibility to initiate a larger,
probablyaPhaselV clinical trial on Minocycline
in AES. Possibility of including Minocycline
as an alternative to Doxycycline may also be
considered wherever such indications are
there in guidelines for encephalitis, especially
AES.

ANNUAL REPORT 2022-23

fis
"'-'frm i

5&33

i

* g

» A



L9:91 % 994 910T 'SIT 122/u] DN ‘T8 12 Tewny $6-78ST :($)SOT unf OOT “u2y20.maN [ “Ie 1 BIYSIN

Tﬁaﬂmﬁsﬂaﬂc ﬁ (tpreasay o1seq) _
sjuaned ut (e [e2MUID [opow asnow uy Apmg

[BLI], PO[[O1IU0)) PIZIWOPURY VY
- RIPU] UI QWOIPUAS spI[eydaour 2)noy Ul SUI[oAdOUIIA [BIQ) JO 9]0y

- R&D INITIATIVES

oy
AN

suonoayu [exia surede Adesoy dojaadp 0y A3erens Surstwoiy :Sursodimdai/Suruonisodar Sniq

a.m
MWM




5 o
FLAGSHIP PROGRAMS g % 1

F=d 13 e

NBRC Flagship program: Comparative mapping
of common mental disorders (CMD) over lifespan

Coordinator (Ex-officio, Director/ Former Director-in-charge, NBRC): Prof

Pravat Mandal

PIs (Brain Imaging): Prof Arpan Banerjee

Pls (Bio-banking & Genetic analysis): Prof Shiv Kumar Sharma & Prof

Anindya Ghosh Roy

NBRC has secured funds from the Department
of Biotechnology in support of its flagship
program for brain mapping of common mental
disorders (CMD) of India. In Phase 1, the
project involves collection of brain imaging
and biological sample by building cohorts and
identifying imaging phenotypes from anxiety,
depression, bipolar and post-traumatic stress
disorder (PTSD) - together defined as CMD.
In Phase 2, the project will involve linking
of brain imaging and molecular phenotypes
by Artificial intelligence / machine learning
tools. Goals of the flagship program (Phase 1)
are following:

v To build a new big-data repository
comprising of brain imaging (structural
and functional) data of normal and
patients with common mental
disorders (CMD) comprising of anxiety,
depression, OCD and PTSD, where Al-
based techniques can be implemented
over the long-term.

v Quantification of changes in brain’s
structural and functional networks
during resting state and with naturalistic
stimuli in a cross-sectional adult life
span data from general population (in
the age range between 18-80 years).

v' Identification of  parameters to
differentiate between different etiologies
of cognitive impairment in CMD subtypes
comprising of anxiety, depression,
OCD and PTSD.

v' Predictive regression-based model to
extract relationship among mental health
measures in different phases of CMD in
the age range between 18-80 years and
overlapping brain connectivity patterns.

v" Collection of blood samples to build a
bio-bank for genetic analysis in Phase II.

The flagship project is of immense clinical
and research importance to the nation and
will be impactful in-patient treatment and
drug discovery. The project has provided
normative data in populations that has not
been accessed by previous studies and be
an important resource hub for a variety
of researchers from eminent technological
institutions across the country. The expected
outcome from this project are following if
would be allowed to be completed.

1) Creation and dissemination of a public
database that will include normative
data from 200 healthy volunteers and
200 mental health affected patients.

2) Several imaging derived phenotypes
(IDP) that include information about
specific brain structures and their
connections by the end of Phase 1.

3) Creation of a bio-bank in Phase 1 that
will store blood samples from healthy
and patient participants. In phase 2,
genomic DNA will be prepared from the
blood samples and subsequently whole-
genome sequencing and analysis will be
done.
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Implementation road map

I Ethics approval

Common Mental Huadthy volunteer
dgarder (CMD) cohort [HYV]
cohort kot
Structiral and Blood sample Structural and Blood sample
Ko H.:‘ur.ll.wlmv Runcticmal Brai collection Jmll.:up:nwlm-f functlonal beain eollection
i paramatars Analyeis ki Phiass3) s parametens Arabvils b Phase
Braiin structure & Brain structure &
! 1! Elactroph;
mstabolism - MBI, s i mtabalism : MR, i
fRARI, FNIRS AR, FNIRS
Task/ Rest Task/ Rest

Alf ML technigques will be used to characterize patterns

Current status: Project discontinued as per
DBT recommendations

Key achievement from the project
implementation:

A) The scanning protocol outlines for EEG
& MRI for common mental disorders
finalized.

B) Computational modelling relating
structure-function to be used to study
healthy ageing and age associated
changes in common mental disorder
published (Pathak et al., 2022b).

C) EEGdataof62normal healthy volunteers

collected.
D) DTI/ resting state fMRI of 38 normal
volunteers collected. Recruitment

planning of patients in full swing

E) New EEG resource facility set up by Dr
Arpan Banerjee is being used by 2 other
labs (Dr Dipanjan Roy IIT Jodhpur & Dr
Nivethida T IIT Bombay). Institute can
earn revenue in future from this state-
of-the-art facility.

-
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F) Publications from Dr Arpan Banerjee
where the generous support of Flagship
Program has been acknowledged. The
list of these publications is mentioned in
B8.

Publications:

1. Banerjee A., Chakraborty P, Saha S,
Deco G, Roy D*. (2023). Structural-
and-dynamical similarity predicts
compensatory brain areas driving
the post-lesion functional recovery
mechanism. Cerebral Cortex
Communications (accepted)

2. Banerjee A., Kumar N, Jaiswal AK, Roy
D. (2023). Effective networks mediate
right hemispheric dominance of
human 40 Hz auditory steady-state
response. Neuropsychologia 184:
108559. https://doi.org/10.1016/j.
neuropsychologia.2023.108559

3. Banerjee A., Singhal S, Ghosh P, Kumar
N. (2023). Parametric separation of
phase-locked and non-phase-locked
activity. Journal of Neurophysiology,
129: 199-210 (Innovative Methodology)



10.

11.

Banerjee A., Majumdar G, Yazin F,
Roy D. (2023). Emotion Dynamics as
Hierarchical Bayesian Inference in
Time. Cerebral Cortex, 33 (7), 3750-
3772. https://doi.org/10.1093/cercor/
bhac305 IF 5.36

Banerjee A., Sastry NC, Roy D. (2023).
Stability of sensorimotor network
sculpts the dynamic repertoire of
resting state over lifespan. Cerebral
Cortex, 33 (4), 1246-1262. https://doi.
org/10.1093/cercor/bhac133. IF 5.36

Banerjee A., Madan Mohan V. (2022).
A perturbative approach to study
information communication in brain
networks. Network Neuroscience.
https://direct.mit.edu/netn/article/
doi/10.1162/netn_a_00260/111961. (in
press) IF 5.0

Banerjee A., Pathak A, Roy D. (2022a).
Whole-brain network models: From
Physics to bedside. Frontiers in
Computational Neuroscience. 16:866517.
doi:10.3389/fncom.2022.866517. IF 2.3

Banerjee A., Pathak A, Sharma
V, Roy D. (2022b). Biophysical
mechanism underlying compensatory
preservation of neural synchrony over
the adult lifespan. Communications
Biology 5 (1), 1-12. https://www.nature.
com/articles/s42003-022-03489-4. IF
6.25

Mandal PK., Perry G. (2022). Editorial.
SWADESH: A Comprehensive Platform
for Multimodal Data and Analytics
for Advanced Research in Alzheimer’s
Disease and Other Brain Disorders.
Journal of Alzheimer’s Disease, 85, 1-5.
IF 4.5 DOI 10.3233/JAD-215354.

Banerjee A., Thuwal K, Roy D. (2021).
Aperiodic and periodic components of
ongoing oscillatory brain dynamics
link distinct functional aspects of
cognition across adult lifespan.
eNeuro. 8 (5) ENEURO.0224-21.2021;
DOI: https://doi.org/10.1523/
ENEURO.0224-21.2021. IF 3.44

Banerjee A., Yazin F., Das M, Roy D.
(2021). Contextual Prediction Errors
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14.

15.

16.
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Reorganize Episodic Memories in

Time. Scientific Reports. 11(1). 12364.
1-17. https:/ /www.nature.com/articles/
s41598-021-90990-1. IF 5.0

Banerjee A.,Naskar A, Vattikonda A, Deco
G, Roy D. (2021). Multiscale dynamic
mean field model (MDMF) to relate
resting-state brain dynamics with
local cortical excitatory-inhibitory
neurotransmitter homeostasis.
Network Neuroscience 5(3), 757-782.
https://direct.mit.edu/netn/article/
doi/10.1162/netn_a_00197/100794/
Multi-scale-dynamic-mean-field-model-
MDMF-relates. IF 5.0

Banerjee A., Ghosh P, Roy D. (2021).
Psychophysical data to study the
brain network mechanisms involved
in reorienting attention to salient
events during goal directed visual
discrimination and search tasks.
Data in Brief, 107020. https://www.
sciencedirect.com/science/article/pii/
S2352340921003048#!. IF 1.13

Banerjee A., Ghosh P, Roy D. (2021).
Organization of directed functional
connectivity among nodes of ventral
attention network reveals the common
network  mechanisms underlying
saliency processing across distinct
spatial and spatio-temporal scales.
Neurolmage 231 (117869). https:/ /www.
sciencedirect.com/science/article/pii/
S1053811921001464?dgcid=rss_sd_all.
IF 7.4

Banerjee A., Das M, Singh V, Uddin
LQ, Roy D. (2021). Reconfiguration
of directed functional connectivity
among triple networks with ageing:
Considering the role of thalamo-
cortical interactions. Cerebral Cortex,
00: 1-17. https://doi.org/10.1093/
cercor/bhaa334. IF 5.36

Roy D., Uddin LQ. (2021). Atypical core-
periphery brain dynamics in autism.
Network Neuroscience MIT Press.
https://doi.org/10.1162/netn_a_00181.
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A METHOD FOR METABOLITE SIGNAL QUANTITATION FOR MAGNETIC
RESONANCE SPECTROSCOPY DATA

Funded by Ministry of Electronics and Information Technology (MEITY)

Principal Inventor:

Prof. Pravat K Mandal
Co-Inventor:

M. Grewal; S. More;

Dr. S. Saharan and Dr. D. Shukla

Hippocampal MRS Voxel 1H-MRS Spectra for Left Hippocampal GSH Measurement
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Figure showing much early prediction of Alzheimer’s disease by measuring hippocampal
GSH -level using this methodology

HO: Healthy Old,
MCI: Mild cognitive impairment

AD: Alzheimer’s disease
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1.

Basu A., Venkatesh I P S, Bhaskar M.
Japanese encephalitis viral infection
modulates proinflammatory cyto/
chemokine profile in primary astrocyte
and cell line of astrocytic origin. Metab
Brain Dis. 2022 Jun;37(5):1487-1502. doi:
10.1007/s11011-022-00991-w. IF 3.584

Banerjee A., Sastry NC, Roy D. Stability
of sensorimotor network sculpts the
dynamic repertoire of resting state
over lifespan. Cereb Cortex. 2023 Feb
7;33(4):1246-1262. doi: 10.1093/cercor/
bhac133. IF 5.357

Seth P., Pandey H S, Kapoor R, Bindu.
(2022). Coronin 1A facilitates calcium
mobilization and promotes astrocyte
reactivity in HIV-1 neuropathogenesis.
FASEB Bioadv, 4(4), 254-272. IF NA

Kar B, Dehury B, Singh MK, Pati S,
Bhattacharya D. Identification of
phytocompounds as newer antiviral
drugs against COVID-19 through
molecular docking and simulation
based study. J Mol Graph Model.
2022 Jul;114:108192. doi: 10.1016/].
jmgm.2022.108192. IF 2.518

Sahu B., Sharma SK. Sulfotransferase
activity contributes to long-term
potentiation and long-term memory.
Learn Mem. 2022 May 19;29(6):155-159.
doi: 10.1101/1m.053538.121. IF NA

Roy D., Nair IR, Bhasin G. Hippocampus
MaintainsaCoherentMap Under Reward
Feature-Landmark Cue Conflict. Front
Neural Circuits. 2022 Apr 26;16:878046.
doi: 10.3389/fncir.2022.878046. IF 3.492

Mandal PK., Dwivedi D, Shukla D,
Samkaria A, Roy RG, Arora Y, Jindal
K. Interplay Between Hippocampal
Glutathione  Depletion and pH
Increment in Alzheimer’s Disease.
J Alzheimers Dis. 2022;88(1):1-6. doi:
10.3233/JAD-215729. IF 4.472

10.

11.

12.

13.

14.

Chanda K, Jana NR, Mukhopadhyay
D. Long non-coding RNA MALATI1
protects against AfL1-42 induced
toxicity by regulating the expression
of receptor tyrosine kinase EPHA2
via quenching miR-200a/26a/26b in
Alzheimer’s disease. Life Sci. 2022
May 19;302:120652. doi: 10.1016/j.
1fs.2022.120652. IF 5.037

Ahmad T, Vullhorst D, Chaudhuri R,
Guardia CM, Chaudhary N, Karavanova I,
Bonifacino JS, Buonanno A. Transcytosis
and trans-synaptic retention by
postsynaptic ErbB4 underlie axonal
accumulation of NRG3. J Cell Biol. 2022
Jul 4;221(7):e202110167. doi: 10.1083/
jcb.202110167. IF 10.539

Banerjee A., Pathak A, Sharma V, Roy D.
Biophysical mechanism underlying
compensatory preservation of neural
synchrony over the adult lifespan.
Commun Biol. 2022 Jun 9;5(1):567. doi:
10.1038/s42003-022-03489-4. IF 6.268

Banerjee A., Pathak A, Roy D. Whole-
Brain Network Models: From Physics
to Bedside. Front Comput Neurosci.
2022 May 26;16:866517. doi: 10.3389/
fncom.2022.866517. IF 2.380

Basu A., Chakraborty S. miR-451a
Regulates Neuronal Apoptosis by
Modulating 14-3-3(-<JNK Axis upon
Flaviviral Infection. mSphere. 2022
Aug 31;7(4):e0020822. doi: 10.1128/
msphere.00208-22. IF NA

Seth P., Priyanka. Insights Into the Role
of Mortalin in Alzheimer’s Disease,
Parkinson’s Disease, and HIV-1-
Associated Neurocognitive Disorders.
Front Cell Dev Biol. 2022 Jul 4;10:903031.
doi: 10.3389/fcell.2022.903031. IF 6.081

Basu A., Mishra R, Kumawat KL,
Banerjea AC. Japanese Encephalitis
Virus infection increases USP42
to stabilize TRIM21 and OAS1 for
neuroinflammatory and anti-viral
response in human microglia. Virology.
2022 Aug;573:131-140. doi: 10.1016/j.
virol.2022.06.012. IF 3.513
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Bhasin G, Nair IR. Dynamic Hippocampal
CA2 Responses to Contextual
Spatial Novelty. Front Syst Neurosci.
2022 Aug 8;16:923911. doi: 10.3389/
fnsys.2022.923911. IF 3.785

Das A, Mandel A, Shitara H, Popa T, Horovitz
SG, Hallett M, Thirugnanasambandam
N. Evaluating interhemispheric
connectivity during midline object
recognition using EEG. PLoS One. 2022
Aug 26;17(8):e0270949. doi: 10.1371/
journal.pone.0270949. IF NA

Banerjee A., Majumdar G, Yazin F, Roy
D. Emotion dynamics as hierarchical
Bayesian inference in time. Cereb
Cortex. 2023 Mar 21;33(7):3750-3772.
doi: 10.1093/cercor/bhac305. IF 4.861

Mandal PK., Roy RG, Samkaria A.
Oxidative Stress: Glutathione and Its
Potential to Protect Methionine-35 of
Ap Peptide from Oxidation. ACS Omega.
2022 Jul 26;7(31):27052-27061. doi:
10.1021/acsomega.2c02760. IF 4.132

Sharma A, Nair IR, Yoganarasimha
D. Attractor-like Dynamics in the
Subicular Complex. J Neurosci. 2022
Oct 5;42(40):7594-7614. doi: 10.1523/
JNEUROSCI.2048-20.2022. IF 6.709

Singh D. Astrocytic and microglial
cells as the modulators of
neuroinflammation in Alzheimer’s
disease. J Neuroinflammation. 2022 Aug
17;19(1):206. doi: 10.1186/s12974-022-
02565-0. IF NA

Yadav I., Kumar R. Surgical repair of
indirect inguinal hernia in bonnet
macaque (Macaca radiata). Open Vet
J. 2022 Jul-Aug;12(4):434-438. doi:
10.5455/0VJ.2022.v12.i4.3. IF NA

Mandal PK., Gaur S, Roy RG, Samkaria A,
Ingole R, Goel A. Schizophrenia, Bipolar
and Major Depressive Disorders: Overview
of Clinical Features, Neurotransmitter
Alterations, Pharmacological
Interventions, and Impact of Oxidative
Stress in the Disease Process. ACS Chem
Neurosci. 2022 Oct 5;13(19):2784-2802. doi:
10.1021/acschemneuro.2c00420. IF 5.780
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26.

27.

28.

BanerjeeS.,SharmaG. Activity-regulated
E3 ubiquitin ligase TRIM47 modulates
excitatory synapse development. Front
Mol Neurosci. 2022 Sep 21;15:943980.
doi: 10.3389/fnmol.2022.943980. IF
6.261

Thirugnanasambandam N., Sarkar A,
Dipani A, Leodori G, Popa T, Kassavetis P,
Hallett M. Inter-Individual Variability in
Motor Output Is Driven by Recruitment
Gain in the Corticospinal Tract Rather
Than Motor Threshold. Brain Sci.
2022 Oct 17;12(10):1401. doi: 10.3390/
brainscil2101401. IF 3.333

Yadav I., Gupta A, Gawandi S, Vandna,
Mohan H, Desai VG, Kumar S. Analysis
of fluoro based pyrazole analogues
as a potential therapeutics candidate

against Japanese encephalitis
virus infection. Virus Res. 2022
Oct 3;323:198955. doi: 10.1016/j.

virusres.2022.198955. IF 6.286

Seth P., Faizan MI, Chaudhuri R, Sagar
S, Albogami S, Chaudhary N, Azmi I,
Akhtar A, Ali SM, Kumar R, Igbal J, Joshi
MC, Kharya G, Roy SS, Ahmad T. NSP4
and ORF9b of SARS-CoV-2 Induce Pro-
Inflammatory  Mitochondrial DNA
Release in Inner Membrane-Derived
Vesicles. Cells. 2022 Sep 23;11(19):29609.
doi: 10.3390/cells11192969. IF 7.666

Arora Y., Dutta A. Human-in-the-
Loop Optimization of Transcranial
Electrical Stimulation at the Point of
Care: A Computational Perspective.
Brain Sci. 2022 Sep 26;12(10):1294. doi:
10.3390/brainscil2101294. IF 3.333

Mandal PK., Goel A, Bush Al, Punjabi
K, Joon S, Mishra R, Tripathi M, Garg A,
Kumar NK, Sharma P, Shukla D, Ayton
SJ, Fazlollahi A, Maroon JC, Dwivedi D,
Samkaria A, Sandal K, Megha K, Shandilya
S. Hippocampal glutathione depletion
with enhanced iron level in patients
with mild cognitive impairment and
Alzheimer’s disease compared with
healthy elderly participants. Brain
Commun. 2022 Aug 20;4(5):fcac215. doi:
10.1093 /braincomms/fcac215. IF NA



29.

30.

31.

32.

33.

34.

35.

36.

Basu A., Majumdar A. Involvement of
host microRNAs in flavivirus-induced
neuropathology: An update. J Biosci.
2022;47(3):54. doi: 10.1007/s12038-022-
00288-1. IF 2.795

Yadav I., Kumar R, Fatima Z, Rema V.
Ocimum sanctum [Tulsi] as a Potential
Immunomodulator for the Treatment
of Ischemic Injury in the Brain. Curr
Mol Med. 2022 Dec 12. doi: 10.2174/156
6524023666221212155340. IF 2.616

Banerjee A., Singhal S, Ghosh P, Kumar
N. Parametric separation of phase-
locked and non-phase-locked activity.
J Neurophysiol. 2023 Jan 1;129(1):199-
210. doi: 10.1152/jn.00467.2022. IF
2.974

Lazar L, Chand P, Rajan R, Mohammed
H, Jain N. Somatosensory cortex of
macaque monkeys is designed for
opposable thumb. Cereb Cortex. 2022
Dec 15;33(1):195-206. doi: 10.1093/
cercor/bhac061. IF 4.861

Dey S., Maiya R, Ray K, Menon GI.
The interplay of active and passive
mechanisms in slow axonal transport.
Biophys J. 2023 Jan 17;122(2):333-345.
doi: 10.1016/j.bpj.2022.12.011. IF NA

Basu A., Chakraborty S, Sen E. Pyruvate
dehydrogenase kinase 1 promotes
neuronal apoptosis upon Japanese
encephalitis virus infection. IBRO
Neurosci Rep. 2022 Oct 29;13:410-419.
doi: 10.1016/j.ibneur.2022.10.011. IF NA

Basu A., Banerjee A., Soni N, Tripathi A,
Mukherjee S, Gupta S, Mohanty S. Bone
marrow-derived extracellular vesicles
modulate the abundance of infiltrating
immune cells in the brain and exert an
antiviral effect against the Japanese
encephalitis virus. FASEB Bioadv. 2022
Oct 28;4(12):798-815. doi: 10.1096/
fba.2022-00071. IF NA

Arora Y., Dutta A. Perspective:
Disentangling the effects of tES on
neurovascular wunit. Front Neurol.
2023 Jan 9;13:1038700. doi: 10.3389/
fneur.2022.1038700. IF 4.086

37.

38.

39.

40.

41].

42.

43.
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Ray K., Pasnuri N, Jaiswal M, Mazumder
A. Buffered EGFR signaling regulated
by spitz-to-argos expression ratio is
a critical factor for patterning the
Drosophila eye. PLoS Genet. 2023 Feb
2;19(2):€1010622. doi: 10.1371/journal.
pgen.1010622. IF NA

Tandon PN. Commentary on Paper by
S. Kalyanaraman and B Ramamurthi.
Primary Brain Stem Injury. Neurology
India 17, 68-72, 1969. Neurol India. 2023
Jan-Feb;71(1):5-8. doi: 10.4103/0028-
3886.370487. IF 1.663

Sharma SK., Arora T. Cyclic Glycine-
Proline Improves  Memory and
Reduces Amyloid Plaque Load in
APP/PS1 Transgenic Mouse Model of
Alzheimer’s Disease. Int J Alzheimers
Dis. 2023 Mar 1;2023:1753791. doi:
10.1155/2023/1753791. IF NA

Kar B, Kundu CN, Singh MK, Dehury B,
Pati S, Bhattacharya D. Identification
of  potential inhibitor against
CTX-M-3 and CTX-M-15 proteins: an
in silico and in vitro study. J Biomol
Struct Dyn. 2023 Mar 30:1-17. doi:
10.1080/07391102.2023.2192811. IF
5.235

Basu A., Majumdar A, Venkatesh I P
S. Short-Chain Fatty Acids in the
Microbiota-Gut-Brain Axis: Role in
Neurodegenerative Disorders and Viral
Infections. ACS Chem Neurosci. 2023
Mar 15;14(6):1045-1062. doi: 10.1021/
acschemneuro.2c00803. IF 5.780

Tripathi M., Bera A, Srivastava A,
Dubey V, Dixit AB, Sharma MC, Lalwani
S, Chandra PS, Banerjee J. Altered
hippocampal expression and function
of cytosolic phospholipase A2 (cPLA2)
in temporal lobe epilepsy (TLE). Neurol
Res. 2022 Aug;44(8):748-753. doi:
10.1080/01616412.2022.2051131.

Tripathi M., Paul D, Dixit AB, Srivastava
A, Banerjee J, Suman P, Doddamani R,
Lalwani S, Siraj F, Sharma MC, Chandra
PS, Singh RK. Altered expression
of activating transcription factor
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47.
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49.
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3 in the hippocampus of patients
with mesial temporal lobe epilepsy-
hippocampal sclerosis (MTLE-HS). Int
J Neurosci. 2022; 21:1-7.

Tripathi M., Srivastava A, Banerjee
J, Dubey V, Chandra PS, Sharma
MC, Lalwani S, Siraj F, Doddamani R,
Dixit AB. Role of Altered Expression,
Activity and Sub-cellular Distribution
of Various Histone Deacetylases
(HDACs) in Mesial Temporal Lobe
Epilepsy with Hippocampal Sclerosis.
Cell Mol Neurobiol. 2022;42(4):1049-
1064.

Tripathi M., Dubey V, Dey S, Dixit AB,
Chandra PS, Banerjee J. Differential
glutamate receptor expression
and function in the hippocampus,
anterior temporal lobe and neocortex
in a pilocarpine model of temporal
lobe epilepsy. Exp Neurol. 2022;
347:113916.

Tripathi M., Doddamani R, Kota RC,
Ahemad N, Chandra PS. Endoscopic
Total Corpus Callosotomy and Pan
Commissurotomy for Lennox-Gastaut
Syndrome. Neurol India. 2022;70(1):
63-67.

Tripathi M., Kumar K, Banerjee
AD, Dubey V, Siraj F, Sharma MC,

Lalwani S, Chandra PS, Banerjee
J. Transcriptomic profiling of
nonneoplastic cortical tissues

reveals epileptogenic mechanisms
in dysembryoplastic neuroepithelial
tumors. Funct Integr Genomics. 2022.
doi: 10.1007/s10142-022-00869-1.

Tripathi M., Kaur K, Agrawal M, Yadav
M, Chandra PS, Samala R, Doddamani
R, Ramanujam B, Singh G. On-scalp
magnetoencephalography: A long
but promising road ahead? Clin
Neurophysiol. 2021;132(2):696-697.

Tripathi M., Dey S, Banerjee
AD, Doddamani RS, Sharma MC,
Lalwani S, Chandra PS, Banerjee J.
Altered hippocampal kynurenine
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50.

51.

52.

53.

54.

pathway metabolism contributes to
hyperexcitability in human mesial
temporal lobe epilepsy-hippocampal
sclerosis. Br J Pharmacol.
2021;178(19):3959-3976.

Tripathi M., Sharma D, Dixit AB, Dey
S, Doddamani R, Sharma MC, Lalwani
S, Gurjar HK, Chandra PS, Banerjee
J. Increased levels of a4-containing
GABAA receptors in focal cortical
dysplasia: A possible cause of
benzodiazepine resistance. Neurochem
Int. 2021; 148:105084.

Tripathi M., Kumar K, Yadav N,
Banerjee J, Sharma MC, Lalwani S, Siraj
F, Chandra PS, Sengupta S, Dixit AB.
Mass spectrometry-based lipidomic
analysis reveals altered lipid profile
in brain tissues resected from patients
with focal cortical dysplasia (FCD).
Epilepsy Res. 2021; 177:106773.

Tripathi M., Srivastava A, Kumar K,
Banerjee J, Dubey V, Sharma D, Yadav
N, Sharma MC, Lalwani S, Doddamani R,
Chandra PS, Dixit AB. Transcriptomic
profiling of high- and low-spiking
regions reveals novel epileptogenic
mechanisms in  focal cortical
dysplasia type II patients. Mol Brain.
2021;14(1):120. doi: 10.1186/s13041-
021-00832-4.

Tripathi M., Banerjee J, Srivastava A,
Sharma D, Dey S, Sharma MC, Chandra
PS, Banerjee AD. Differential regulation
of excitatory synaptic transmission
in the hippocampus and anterior
temporal lobe by cyclin dependent
kinase 5 (Cdk5) in mesial temporal
lobe epilepsy with hippocampal
sclerosis (MTLE-HS). Neurosci Lett.
2021; 761:136096.

Tripathi M., Mandal PK, Kaur K, Garg
A, Chandra PS, Singh G, Viswanathan
V, Bharti K, Singh V, Ramanujam B, Bal
CS, Sharma MC, Pandey R, Vibha D,
Singh RK. Comparative contribution
of magnetoencephalography (MEG)
and single-photon emission computed



55.

56.

57.

58.

59.

60.

tomography (SPECT) in pre-operative
localization for epilepsy surgery: A
prospective blinded study. Secizure.
2021; 86:181-188. doi: 10.1016/j.
seizure.2021.02.005.

Tripathi M., Mandal PK, Kaur K,
Ramanujam B, Viswanathan V, Bharti
K, Singh G, Singh V, Garg A, Bal
CS, Sharma MC, Pandey R, Dash D,
Chandra PS. Diagnostic added value
of interictal magnetic source imaging
in presurgical evaluation of persons
with epilepsy: A prospective blinded
study. Eur J Neurol. doi: 10.1111/
ene.14935.

Tripathi M., Kaur T, Diwakar A,
Kirandeep, Mirpuri P, Chandra PS,
Gandhi TK. Artificial Intelligence
in Epilepsy. Neurol India. 2021 May-
Jun;69(3): 560-566. doi: 10.4103/0028-
3886.317233. PMID: 34169842.

Tripathi M., Doddamani RS,
Samala R, Subianto H, Ramanujam
B, Chandra PS. Robotic-Guided
StereoElectroEncephalography  for
Refractory Epilepsy: Technique
and Nuances. Neurol India. 2021 May-
Jun;69(3):587-591.

Tripathi M., Doddamani RS, Samala R,
Chandra PS. Letter to the Editor. Boltless
Stereo Electro Encephalography: a
necessity in very young children. J
Neurosurg Pediatr. 2021 Jun 18:1-2.

Tripathi M., Samala R, Doddamani
R, Chandra PS. Letter to the Editor. Is
arterial spin labeling relevant in MRI-
negative drug-refractory epilepsy?
J Neurosurg Pediatr. 2021; 18:1. doi:
10.3171/2021.3. PEDS21139.

Tripathi M., Roth J, Constantini S,
Ekstein M, Weiner HL, Chandra PS,
Cossu M, Rizzi M, Bollo RJ, Machado
HR, Santos MV, Keating RF, Oluigbo CO,
Rutka JT, Drake JM, Jallo GI, Shimony
N, Treiber JM, Consales A, Mangano FT,
Wisoff JH, Teresa Hidalgo E, Bingaman
WE, Gupta A, Erdemir G, Sundar SJ,
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Benifla M, Shapira V, Lam SK, Fallah A,
Maniquis CAB, Tisdall M, Chari A, Cinalli
G, Blount JP, Dorfmuller G, Bulteau
C, Uliel-Sibony S. Epilepsy surgery
in infants up to 3 months of age:
Safety, feasibility, and outcomes: A
multicenter, multinational study.
Epilepsia. 2021;62(8):1897-1906. doi:
10.1111/epi.16959.

Tripathi M., Chandra PS, Doddamani R,
Girishan S, Samala R, Agrawal M, GargA,
Ramanujam B, Bal C, Nehra A. Robotic
thermocoagulative hemispherectomy:
concept, feasibility, outcomes, and
safety of a new “bloodless” technique.
J Neurosurg Pediatr. 2021; 2:1-12. doi:
10.3171/2020.10. PEDS20673.

Tripathi M., Agrawal M, Samala R,
Doddamani R, Ramanujan B, Chandra
PS. Epilepsy surgery in COVID times-a
unique conundrum. Childs Nerv Syst.
2021 Apr 10:1-6. doi: 10.1007/s00381-
021-05048-4.

Tripathi M., Weil AG, Lewis EC, Ibrahim
GM, Kola O, Tseng CH, Zhou X, Lin KM,
Cai LX, Liu QZ, Lin JL, Zhou WJ, Mathern
GW, Smyth MD, O’Neill BR, Dudley R,
Ragheb J, Bhatia S, Delev D, Ramantani
G, Zentner J, Ojemann J, Wang AC, Dorfer
C, Feucht M, Czech T, Bollo RJ, Issabekov
G, Zhu H, Connelly M, Steinbok P, Zhang
JG, Zhang K, Hidalgo ET, Weiner HL,
Wong-Kisiel L, Lapalme-Remis S, Chandra
PS, Hader W, Wang FP, Yao Y, Olivier
Champagne P, Guo Q, Li SC, Budke M,
Pérez-Jiménez MA, Raftapoulos C, Finet P,
Michel P, Schaller K, Stienen MN, Baro V,
Cantillano Malone C, PociechaJ, Chamorro
N, Muro VL, von Lehe M, Vieker S, Oluigbo
C, Gaillard WD, Al Khateeb M, Al Otaibi F,
Krayenbtihl N, Bolton J, Pearl PL, Fallah A.
Hemispherectomy Outcome Prediction
Scale: Development and validation
of a seizure freedom prediction tool.
Epilepsia. 2021;62(5):1064-1073. doi:
10.1111/epi. 16861.
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64. Tripathi M., Agrawal M, Samala R,
Doddamani RS, Goyal A, Chandra
PS. Is surgery effective for treating
hypothalamic hamartoma causing
isolated central precocious puberty?
A systematic review. Neurosurg Rev.
2021. doi: 10.1007/s10143-021-01512-
0.

65. Tripathi M., Mirpuri P, Chandra PP,
Samala R, Agarwal M, Doddamani R,
Kaur K, Ramanujan B, Chandra PS.
The development and efficacy of a
mobile phone application to improve
medication adherence for persons with
epilepsy in limited resource settings:
A preliminary study. Epilepsy Behav.
2021 Mar; 116:107794. doi: 10.1016/].
yebeh.2021.107794.

66. Tripathi M., Ansari AQ, Sharma P. A
patient-independent classification
system for onset detection of seizures.
Biomed Tech (Berl). 2021: 8;66(3):267-274.

67. Tripathi M., Agrawal M, Chandra PS,
Samala R, Doddamani RS, Ramanujan
B. Letter. Risk Factors for Seizure
Worsening After Epilepsy Surgery in
Children and Adults: A Population-
Based Register Study. Neurosurgery.
2021.15;88(4): E364-E365. doi: 10.1093/
neuros/nyaa559.

Data from 1st Apr. 2022 - 31st Mar. 2023.
Source: Pubmed.

*The List of Publications includes journals from
NBRC Facilities & Faculties.
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Presentations Anirban Basu: Invited speaker; Global
Climate crisis and conflict: Impact on
National: the Emerging and re-emerging infectious
di . SGT Coll f Ph , SGT
. Anindya Ghosh Roy: 2™ March, 1Seases S ey

2023, Invited seminar, Department of
Neuroscience at the Amity University-
Noida. Title: “Study of neurite regeneration
using C. elegans”.

Anindya Ghosh Roy: 27" January, 2023,
Invited seminar, M2T2 at IISER Bhopal.
Title: “Microtubule organization in C.
elegans touch neuron”.

Anindya Ghosh Roy: 9" December, 2022,
IAN-2022 symposium-“Neurodevelopment
and its disorders”. Title: “Role of
Muscleblind-like (MBLN) protein MBL-1
in axon growth and synapse formation”.

Anirban Basu: Invited speaker;
Neurotropic virus induced “atypical innate
immune response” in the central nervous
system; CSIR-IICB, Kolkata, 16th-18th
March, 2023.

Anirban Basu: Invited speaker;
Neurological disorders and challenges of
developing nation; National Institute of
Technology Nagaland, Chumukedima,
Dimapur, 6th December, 2022.

Anirban Basu: Invited speaker;
Biotechnology: Scope, opportunities, and
changing dynamics; National Institute of
Technology Nagaland, Chumukedima,
Dimapur, 5th December, 2022.

Anirban Basu: Invited speaker;
Molecular basis of virus-induced acute
flaccid paralysis; Correlation with motor
neuron dysfunction. Regional Centre
for Biotechnology, Faridabad. IUBMB
Focused Meeting on Biochemistry &
Molecular Biology of RNA Viruses, 15th-
18th November, 2022.

Anirban Basu: Invited speaker; Drug
repositioning/repurposing;: Promising
strategy to develop therapy against viral
infections. SGT College of Pharmacy, SGT
University, Gurugram, 27% September,
2022.

University, Gurugram, 27th September,
2022.

Anirban Basu: Invited speaker; Global
Climate crisis and conflict: Impact on
the Emerging and re-emerging infectious
diseases. (Karyashala Workshop, organized
by IISER-Kolkata); 15-19th June, 2022,
Sinclairs Ooty.

Anirban Basu: Invited speaker; Viral
Diseases of the nervous system: Host
Immunity and Therapeutic Interventions.
From Neurons to Behavior, workshop
organized by IAN Delhi chapter; SLS, JNU,
21 April, 2022.

Arpan Banerjee: September 2022, Invited
speaker at Amity University, Gurgaon.
Title: Brain, Mind & Behavior: The science
of who we are and how happy we want to
be.

Arpan Banerjee: December 2022, Invited
Speaker,APSNMeeting, Multi-scaledynamic
field model: A computational microscope to
explore the role of neurotransmitter kinetics
onto macroscopic brain dynamics.

Arpan Banerjee: January 2023, Invited
Speaker, RKMVERI University Belur Math.
Title: Computational Microscope to Study
Whole Brain Network Dynamics in Health
and Diseases.

Arpan Banerjee: February 2023, Invited
speaker, CMC Vellore, India. Title: Beyond
neuroimaging measures: Computational
Microscope to Study Whole Brain Network
Dynamics in Health and Disease.

Arpan Banerjee: March 2023, Invited
speaker, CDAC, New Delhi. Title:
Leveraging variability of inter-individual
brain connectomes to gain insights on
health and disease.
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Presentations

M. DhrubaSingh &Nisha: Downregulation
of PTEN suppresses pathogenesis of
human neuronal Poly(Q) in Drosophila
by regulating mitochondrial dysfunction.
The 27% Scientific Conference of the SNIP
(Society on Neurolmmune Pharmacology)
2023, New Delhi, 15th-18th March, 2023.

Ellora Sen: Non-canonical function of
metabolic genes: Implications in glioma
biology. Karyashala Workshop, organized
by IISER-Kolkata, June, 2022, Sinclairs

Ooty.

Ellora Sen: Fine Tuning Cancer therapy:
Targeting Epigenetic-Metabolism-
Inflammationlandscape. National Institute
of Pharmaceutical education and research
(NIPER), Ahmedabad, September, 2022

Ellora Sen: Targeting the metabolic-
inflammatory-circadian network in
glioma: Implication in chemotherapeutics
International Society of Nutraceutical &
Chronic Diseases-India, 5Sth INCD, Dept.
of Zoology, Delhi University, October,
2022.

Ellora Sen: Natural Active Pharmaceutical
ingredients: Therapeutic Potential.
National Institute of Technology, Dimapur,
Nagaland, December, 2022.

Ellora Sen: Isocitrate Dehydrogenase
Mutation: More than just a Cog in the
wheel of glioma. Society for Biological
Chemists, Kolkata, December, 2022.

Ellora Sen: Interplay of inflammation-
metabolism-epigenetics in glioma:
Deconstructing the network. Annual
Retreat, NBRC, December, 2022.

Ellora Sen: Interaction between Metabolic
and Epigenetic Landscapes: Implications
in Glioma Progression. Prof. P.C Ghosh
Memorial Lecture, Dept. of Biochemistry,
Delhi University-South Campus, January,
2023.

Ellora Sen: Modern Science Meets
Traditional Medicine: Mantra for Global
Health. National Science Day, Central
University of Haryana, February, 2023.

ANNUAL REPORT 202223

Ellora Sen: Dysregulated Metabolism in
glioma progression: Intricate link with
redox homeostasis, Kusuma School of
Biological Sciences, IIT-Delhi, March,
2023.

Ellora Sen: Moonlighting by IDH1 in
gliomas: Potential Therapeutic targets
revealed. 27% Annual Meeting of the
Society on Neurolmmune Pharmacology
(SNIP), New Delhi, March 2023.

Ellora Sen: Convergence of metabolic,
immune modulatory and epigenetic events
in glioma: Therapeutic Interventions. 8th
International Conference on Molecular
Signaling and 4% CeSin Symposium.
March 2023.

Pankaj Seth: Invited Lecture, Cell culture
methods for understanding brain disorders
at the Certificate course of Lab animal
sciences, National Brain Research Centre,
Manesar, India, 15 February, 2023.

Pankaj Seth: Invited Lecture,
Understanding  neurological  disorders
through human neural stem cell models,
ISF College of Pharmacy, Moga, Punjab,
India, 10 November, 2022.

Pankaj Seth: Invited Lecture, Human
fetal brain derived neural stem cell model
and its potential for understanding healthy
and diseased brain, at the Centre for
Biomedical Research, Lucknow India, 30
September, 2022.

Pankaj Seth: Special Lecture, Human
Neural Stem cells: Window into virus
induced neurodegeneration Webinar for
Undergraduates at Department of Zoology,
SS Khanna Girls Degree College, (Under
DBT Star College Scheme, Govt of India),
an affiliate of University of Allahabad,
Allahabad, India, 24 September, 2022.

Pankaj Seth: Invited Session Speaker,
Molecular Mechanisms of SARS-CoV2
mediated neuronal damage, in Symposium
2 - Nervous System & Challenging
Infections during International Brain
Research Organization (IBRO) Sponsored
8th Federation of Asian Oceanian
Neuroscience  Societies  International
meeting on 19 August, 2022.



Pankaj Seth: Invited Speaker, SARS-CoV2
human brain functions —a morbidity in Long
COVID-19 cases at the IBRO Sponsored
meeting and workshop on Recent Progress
in Brain Research and Drug Delivery
organized by ISF College of Pharmacy,
Moga, Punjab, India, 14 May, 2022.

Pravat Kumar Mandal: Recent
development of Imaging-based Research
for Alzheimer’s disease, IIT Delhi.

Soumya Iyengar: Birds in Neuroscience
Research. Certificate Course on Laboratory
Animal Science, NBRC, Manesar, 6" Feb-
17% Feb, 2023.

Soumya Iyengar: Development of Neural
Circuits in the Human Auditory Cortex.
ISHACON 2023; 54%" Annual National
Convention of The Indian Speech-
Language and Hearing Association of
India,17™ Feb, 2023.

Sourav Banerjee: Synapse-enriched long
non-coding RNAs in neuronal development
and memory. EMBO meeting on “Molecular
and physiological basis of behavioural/
cognitive defects in neurodevelopmental
disorders” JNCASR, Bangalore, October
2022.

Sourav Banerjee. Long non-coding RNAs
in synapse development and memory.
EMBO meeting on RNA binding proteins
and RNA condensation. NCCS, Pune
(Virtual).

International:

Ellora Sen: Inflammatory-metabolic
landscape in regulating survival responses:
Lessons learnt from IDH1-Mutant gliomas.
Invited talk Society for Free Radical
Research SFRR, November 2022, Seoul,
South Korea.

R. Borah, A. Banerjee:!/f component
of EEG signals as predictive markers
of emotional arousal states Society for
Neuroscience Meeting 2022, San Diego,
USA.

Presentations
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P. Ghosh, K. Saluja, A. Banerjee: How
do distracting sounds distract us while
listening to speech and non-speech audio?
Society for Neuroscience Meeting 2022,
San Diego, USA.

S. Singhal, P. Ghosh, N. Kumar, A.
Banerjee: Concurrent separation of phase-
locked and non-phase-locked activity
Society for Neuroscience Meeting 2022,
San Diego, USA.

Pankaj Seth: Invited Lecture, Primary
cell culture model of human brain cells for
understanding neurodegenerative diseases
at- Precision medicine in Parkinson’s
disease: Past lessons and conquering
new frontiers. Organized by Luxembourg
Institute of Health, Transversal
Translational Medicine, Luxembourg, 26-
27 January, 2023.

Sourav Banerjee: The local IncRNome:
Dendritic IncRNAs in functional synapse
development and memory involving
localized translation. EMBO meeting on
“RNA localization and local translation”,
Sant Feliu De Guixols, Spain, July 2022.

Sourav  Banerjee: Synapse-enriched
long non-coding RNAs: Implications in
translational control and memory storage.
Invited talk at Neuroscience Research
Institute, University of California, Santa
Barbara, September 2022.

Sourav Banerjee: The local IncRNome:
Synapse-enriched IncRNAs in synaptic
plasticity and memory. Invited talk ETH
Zurich and LMU, Munich, July 2022.

Sourav  Banerjee: Synapse-enriched
long non-coding RNAs: Implications in
translational control and memory storage.
Invited talk at Iowa Neuroscience Institute,
University of Iowa, September 2022.
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Role of long non-coding RNA (IncRNA) at the dendritic knob in regulating synaptic hyperactivity.
From Prof. Sourav Banerjee’s lab.
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Academic Achievements:

Awards

1. Prof. Pankaj Seth: Prof MGK Menon Lecture Award for pioneering contributions in the
field of neurosciences and neurovirology by The National Academy of Sciences, India
on February 28, 2023, at NIPGR, New Delhi, India.

2. Prof. Anirban Basu: Inducted into the council of the Indian National Science Academy
(2023-2025).

3. Prof. Anindya Ghosh Roy: Wellcome Trust-DBT Senior Fellowship award (2023).

Travel Fellowship

1. Priyanka Ghosh: IBRO international travel award for visiting SfN, 2022 (Prof. Pankaj
Seth’s lab)

2. Gargi Majumdar: India - EMBO Lecture Course;

Noninvasive Brain Stimulation: Advances in research and clinical practice (12th-17th
Dec, 2022, IIT Gandhinagar).

Poster Awards

1. Gargi Majumdar: Best Poster Award in Industry Day under Intelligence- and Neuro-
marketing theme, IIT Jodhpur, February 3-4, 2023.

2. Kirti Lathoria* Ph.D. scholar, awarded the Arthur Falek Young Investigator Award for
the most outstanding Poster Presentation by the Society on Neuroimmune Pharmacology
(SNIP) at the 27th Annual Meeting in New Delhi, held on March 15th -19th, 2023 .
Presented the work published in Autophagy*
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ACADEMIC PROGRAMMES

ACADEMIC PROGRAMMES

National Brain Research Centre (NBRC) was
awarded Deemed University status (de-novo
category) in 2002 under Section 3 of UGC Act,
1956, vide notification No.F.9-52/2001-U.3
dated 20th May, 2002 issued by the Ministry
of Education (formerly the Ministry of Human
Resources Development/1985-2020),
Government of India. NBRC is the first
autonomous institution to attain the status
of Deemed University among the other
institutes of the Department of Biotechnology.
The Deemed to be university’ status of
NBRC has been reviewed by the committee
duly constituted by the UGC and also by an
independent committee constituted by the
MoE (formerly HRD), on completion of five
years as Deemed University. The committee
recommended extension of Deemed University
status and placed NBRC under “A” category.

ACADEMIC PROGRAMMES

Ph.D. in Neuroscience

NBRC has a Ph.D. Programme in Neuroscience
to develop trained manpower having a broad
overview of different aspects of Neuroscience.

NBRC provides a fellowship of ¥31,000/-
per month for Junior Research Fellows and
¥35,000/- per month for Senior Research
Fellows.

M.Sc. in Neuroscience

NBRCisoneofthe firstinstitutes in the country
to develop an integrated multidisciplinary
teaching programme in Neurosciences.

During the academic year 2015-16, NBRC
reintroduced the M.Sc. (Neuroscience)
programme to develop trained manpower
having a broad overview of different aspects
of Neuroscience.

M.Sc. (Neuroscience) students
are provided with a fellowship of
312,000/- per month.

NBRC inducts students for its M.Sc.
(Neuroscience) and Ph.D. programmes from
diverse backgrounds having Bachelors or
Master’s degree in any branch related to
Neurosciences, Psychology or M.B.B.S,,
B.E., or B.Tech. NBRC recognizes that
understanding brain functions requires a
fusion of knowledge from multiple disciplines.

Summer Training and Short-term
Programmes

NBRC conducts Summer Training Programme
for the Students, recommended through
three National Science Academies viz:
(1) Indian Academy of Sciences, Bangalore
(2) Indian National Science Academy, New
Delhi (3) National Academy of Sciences,
Allahabad. The summer training is for a
period of eight weeks and the trainees are
provided with shared accommodation at NBRC
hostels. Summer trainees are encouraged to
attend seminars and journal clubs organized
at the institute. The summer training projects
provides an exposure to Neuroscience and
motivates trainees to consider it as a future
career option.
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COMPUTING FACILITY (CF)

Coordinator

Prof. Arpan Banerjee

Technical Staff

Kedar Singh Bajetha
Seepika

Tarnnum Mansoori
Sachin Kumar

The Computing Facility of the National
Brain Research Centre manages the
overall Information and Communications
infrastructure of the Institute, besides
extending its support in R&D activities. The
followings are summarized as under:

A) Campus Converged Network (NBRC-
IntraNet): The NBRC campus network
consists of a campus-wide Local Area
Network (LAN) running on a 10Gbps
fiber optic backbone with redundant
paths over manageable switching
fabric, integrated further with wireless
access points managed through a
central controller for mobility needs.
The redundancy and robustness are
built into the network architecture. The
network is supplemented with a secure
firewall/UTM cluster for network safety,
intrusion detection system, gateway
level antivirus, VPN facility, managing IT
policy and detailed auditing/logging, etc.
The campus network is IPv6 compliant
and are functional in the dual stack.
The wireless network of the institute
has further been integrated with
Eduroam services by incorporating it
with the National NREN (ERNET-India).
The Eduroam service provides visiting
scientists and researchers, a seamless
secure wireless access in all participating
institutions across the world.

B)

C)

The campus converged network of the
institute is integrated with National
Knowledge Network (NKN), on a 1 Gbps
optical fibre link provided by BSNL that
is further supplemented with a S0Mbps
backup radio link for redundancy. The
NKN linkage is instrumental in running
several scientific projects for multi-site
high-volume data applications like the
NBRC-AIIMS data pipeline for MEG
Resource Facility! (earlier, Centre of
Excellence for Epilepsy project) funded
by DBT.

The campus converged network not only
carries data traffic, but also the Voice
traffic from the IP-PBX system as well
as the Video traffic from the IP-CCTV
system.

IP-PBX facility: The telecommunication
systems of the institute are running on
IP-PBX and the campus network is used
to carry the voice traffic along with data
traffic, whereas the endpoints user’s
IP-Phones are connected to LAN. The
facility is running on automatic failover
mode on virtualized servers from the
institute’s data center. The external
incoming and outgoing voice traffic is
routed on E1-PRI of BSNL. The users
are also provided with various facilities
like multi-point conferencing, voicemail,
directory, call forwarding, etc. over the
provided endpoints.

Institute’s Core and Application
Servers: The computing facility manages
and maintains the server infrastructure
of the institute, housed and maintained
in the data center facility. In essence, the
institute currently has five fully utilized
42U server racks in the data center
facility. The various services running on
these servers can be classified as follows:

! Magnetoencephalography (MEG) Resource Facility at NBRC is a collaborative project between National Brain
Research Centre (NBRC) and All India Institute of Medical Sciences (AIIMS) under the aegis of Department of
Biotechnology (Government of India). The facility has been incorporated into the esteemed DBT-SAHAJ infrastructure,
with the primary objective of creating a “National Service Facility” offering access to resources
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Web servers for the institute and
various web servers related to
ongoing computational projects and
applications of various scientific
groups. The primary web server for
the official website is running from
VMs installed on the NIC cloud.

NBRC has moved its mail server (nbrc.
ac.in) to NIC server with advanced
security features and enabled with
2FA. The email facility will be available
to the users without any downtime.
The mailing system is monitored
by the NIC team round-the-clock
and fixed the issues at the earliest
if arises. The system also provides
distribution facility to the end users
for sending mails to the groups in
one go. NBRC provide email accounts
to its core employees, students, post-
doctoral fellows, project assistants
and project staff as well. All accounts
are secured and mapped with user’s
mobile number as per the latest
security policy. DNS servers for the
official and hosted domains run from
NBRC datacenter and a DNS facility
of Ernet India (nbrc.ac.in) domain is
also used.

Central Storage servers (400TB) have
been installed that work along with
backup servers handling storage
requirements of the users and
laboratories for online central storage
and data processing. Major steps
have been taken for upgrading the
central storage infrastructure.

Radius and authentication servers for
access, accounting, and authorization
of computing resources

License management servers for
managing institutional site /network/
concurrent licenses.

Application servers running on
windows and Linux platforms for
common computing requirements of
the users and also other specialized
computing servers for specific data
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processing requirements of various
laboratories.

Other Facilities & Services

NIC Cloud and Email Services :
The CF also manages the Virtual
Machines on the NIC Cloud for
better availability of web resources
(especially the official website http://
www.nbrc.ac.in and public DNS).
Similarly, users having GOV.IN
email ids on NIC platform for better
availability.

Central Documentation Facility:
The central documentation facility
provides round-the-clock availability
to users for various computational
needs like a facility for printing,
scanning, poster-printing, etc. apart
from  providing data-processing
computational nodes.

ICT Support & Service: The
computing facility also provides
support and manages maintenance
activities for the entire computing
infrastructure of the institute
including user endpoints- computers,
peripherals, software etc. Computing
Facility has increased its wireless
facility in the student’s hostel to
improve internet connectivity. We
have added 4 new Meraki outdoor
access points with 10-year license.

CCTV Monitoring and Management:
More cameras are added to the
surveillance system to enhance
coverage of the campus. The installed
IP Cameras are connected to the core
network, enhancing the security
and monitoring of the campus. Most
entry/exit points of the buildings
are covered with the Central CCTV
system.

Software Development: Undertaking
the software development activities in
line with the institute’s requirements,
several scientific and e-Governance
applications have been developed in-
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house. As per the requirement of the
research community at NBRC, the
computing facility has developed a
hassle-free Central Instrumentation
Facility Booking System (CIFBS) for
booking the scientific equipment,
used by the faculties, students and
project staff across laboratories.
The users may book any equipment
as per their research plan prior 15
days (in advance). Each user has
a maximum time limit to book one
piece of equipment to ensure that
the equipment is also available for
other users. Using their ids, users
may cancel a reservation if they
need to. Additionally, the system will
automatically cancel the booking if
the user fails to mark their attendance
after a predetermined time limit
(with a countdown displayed on the
screen). The system is also capable
of generating various kinds of reports
like booking reports user-wise,
equipment-wise, cancelled reports
user-wise, and equipment-wise.

Data Centre Division at NBRC

ANNUAL REPORT 202223

Infrastructure Improvement: The
computing facility also undertakes
planning and implementation of
new computational infrastructure
facilities and services, software/
hardware/network upgradations of
Institute computers/peripherals,
etc., and also planning to upgrade
our mailing system with enhanced
security.

Video-conferencing: Computing
facility has installed new setups
for online audio-video conferring
across different = congregational
arrangements  like-  Auditorium,
Director’s Board room, Seminar halls
etc. The rooms are well equipped
with smart interactive panel, camera
and sound systems. The department
efficiently conducts online meetings
/ interviews / lectures / workshops
and online routine events through
licensed online meeting tools.
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NBRC is an autonomous institute of
Department of Biotechnology, Govt. of
India, with a mandate of carrying out
frontline research to understand brain
function in health and disease. As part of
the infrastructure, NBRC has a state-of-the-
art animal facility to meet the requirements
of the scientists for advanced neuroscience
research.

The Institute recognizes that use of laboratory
animals in research is an important necessity
accompanied with great ethical responsibility
as per the guidelines mentioned under Control
and Supervision of Experiments on Animals
(CCSEA). To ensure appropriate care and
use, detailed programs of excellent veterinary
and husbandry care, and programs for peer-
reviewed evaluation of all activities prior using
any animal during research, are in place.

NBRC is committed to the highest standards
of research and recognizes that laboratory

animals must receive the best possible
care, not only to obtain valid research data,
but also to ensure the health and safety of
animals, researchers, and animal caretakers.
Qualified and trained veterinarians oversee
all the animal health concerns, and provide
all necessary veterinary care to ensure that
healthy animals are available for research.

The Animal Facility is registered CCSEA,
Ministry of Fisheries, Animal Husbandry and
Dairying, Government of India, New Delhi.
(Registration number: 464 /GO /ReRcBiBt-S/
Re-L/01/CPCSEA; initially registered on
24/08/2001. All activities of the Animal
Facility are carried out as per standard
operating procedures (SOPs). The Animal
Facility maintains the records of day-to-day
activities as well as breeding, maintenance
and experimentation as per the statutory
requirement of CCSEA.

Animal Facility Centre, NBRC
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The main activities of Animal Facility are to
procure and breed a wide variety of species
of laboratory animals and supply quality
animals to in-house researchers, which are
used as animal models for understanding the
human brain in health and disease. A high
degree of hygienic conditions is maintained
in the animal house by regular cleaning
and sterilization of the cages, water bottles,
bedding and feed. The animal rooms are
also regularly disinfected. Heavy-duty steam
autoclaves have been installed for these
purposes. A hot vapour jet machine is used
for cleaning the large monkey cages. The staff
is required to take shower, and change overall
before entering the animal rooms, and again
in the evening after finishing the work. All
users are required to use appropriate PPEs
before handling animals.

Steam Sterilizer

The main activities of Animal Facility are to
procure and breed a wide variety of species
of laboratory animals and supply quality
animals to in-house researchers, which are
used as animal models for understanding the
human brain in health and disease. A high
degree of hygienic conditions is maintained
in the animal house by regular cleaning
and sterilization of the cages, water bottles,
bedding and feed. The animal rooms are
also regularly disinfected. Heavy-duty steam
autoclaves have been installed for these
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purposes. A hot vapour jet machine is used
for cleaning the large monkey cages. The staff
is required to take shower, and change overall
before entering the animal rooms, and again
in the evening after finishing the work. All
users are required to use appropriate PPEs
before handling animals.
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Animal Facility Floor map

All the animal species are housed in species
appropriate cages, designed as per the CCSEA
guidelines. The outdoor play area for non-
human primates has six large interconnected
enclosures that provide a flexible layout for
optimising enrichment and social interactions.
The transgenic and mutant mice are housed
under germ-free conditions in filter top cages
and individually ventilated cages (IVC). Such
animals are handled in laminar hoods, and
then moved to fresh cages in a cage-changing
station under hepa-filtered air.

Wards at Animal House
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Individually ventilated Caging

The animals are maintained under controlled
environmental conditions as  specified
in CCSEA guidelines, with temperature
maintained between 22+2°C, relative humidity
between 45-55%, 12:12 hr light-dark cycle,
and 12-15 air changes per hour. The air-
handling system uses 100% fresh air for each
change.

All animals are procured as per CCSEA
guidelines. A health surveillance program for
screening incoming animals is carried out
to assess animal quality. Animals procured
from other places are kept in quarantine to
minimize risk for introduction of infection in
established colony.

The animal facility
has a state-of-
art surgical suite
equipped with
intensity controlled
surgical lights,
advanced  surgical
microscopes,
gas anesthesia
machines,
equipment for
monitoring the physiological state of the
animals, including heart rate monitor, pulse

Necropsy Room

oximeter and rectal thermometer. For cleaning
and sterilization of the surgical instruments,
there is an ultrasonic instrument cleaner,
glass bead sterilizer and ethylene oxide gas
sterilizer.

The animal facility has a necropsy room,
perfusion room with a perfusion hood, deep
freezer for carcass storage, and incinerator
for disposal of the animal carcass.

The animal facility
has been equipped
with a card reader
security system. The
access is restricted
to the animal house
staff, maintenance
staff and the
investigators, who
are listed in the JAEC
approved protocols.
All the personnel,
who handle animals are required to have
a current tetanus vaccination, and those
who handle non-human primates (NHP) are
regularly screened for tuberculosis. Everyone
handling NHP’s is trained in the procedures
for the first-aid in case of an injury from an
animal bite or scratch.

Animal house facilities
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Close circuit monitoring cameras have been B6. CgGt (ROSA) 26Sor<tm9(
installed at various locations in the facility CAGtdTomato)

to help in effective monitoring of the animal
facility.

The Veterinary staff of Animal Facility also
conducts short-term training for M.Sc.
and Ph.D. students, Project Assistants and
other scientific staff in the field of laboratory
animal science covering ethical and statutory
guidelines that regulate scientific experiment
on animals, general biology and reproduction
of the laboratory animals, animal
identification techniques, blood collection,
injections, anesthesia and monitoring,
handling and restraint, husbandry and care,
sex differentiation, humane euthanasia, etc.

T

Laboratory Rat

The animal facility is currently maintaining
the following species and strains of laboratory
animals.

Mice Strains

. B6.CgTg(Scnnlacre)3Aibs/J

. STOCK Gad2<tm?2(cre)Zjh>/J

. B6. CgTg (Camk2a-cre) T29-1Stl/]
. B6.129-Rp122<tm1.1Psam>/]

. STOCK Tg (Thy1-EGFP) MJrs/J

. B6. Cg-Tg (Thyl-YFP)16Jrs/J

. B6. Cg-Tg (Thyl-YFP) HJrs/J

. B6;129S6-Tg
ERT2)1Aibs/J

(Camk2a-cre/

¢ STOCK Ssttm?2.1(cre)Zjh/J

* B6. Cg-Gt
ZsGreenl) Hze/J

(ROSA)26Sortm6(CAG-

e B6:129X1-Gt (ROSA)26Sor<tm
Cos>/j

(EYFP)

. C57Bl16-Tg (Nes-cre/ERT2) Keise/j

e B6;129S6-Gt (ROSA)26Sortm96(CAG-
GCaMP6s) Hze/J

« C57BL/6J-Tg
GP4.3Dkim/J

Rat Strains

(Thy1l GCaMP6s)

. Long Evans
. Sprague Dawley

Non-human primates

. Rhesus Monkeys (Macaca mulatta)

. SWISS . Bonet Monkeys (Macaca radiata)
* BALB/c .

« C57BL/6J Birds

. CD1

Transgenic Mice

« B6C3-Tg (APP695) 85DboTg(PSENI)
85Dbo (Alzheimer’s disease model)

. UBC-GFP (Green fluorescent protein)

. B6CBA-Tg (Hdexon1)
(Huntington’s disease model)

62Gpb/3J
. B6;129P2Pvalb< tm1(cre)Arbr>/J
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. Zebra finches (Taeniopygia guttata)
. House crows (Corvus splendens)

All the mice strains are maintained by
inbreeding and the rat strains by outbreeding.
Zebra finch colonies are maintained by
outbreeding arrangements. The transgenic
mice are maintained under a specialized
breeding program after the investigators
provide the molecular genotyping of these
strains based on the presence or absence of
the genes of interest.
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The library at NBRC, plays a vital role in the
collection, development and dissemination of
scientific and technical information to meet the
present and future needs of the Centre and also
provides facilities and support to the scientists,
researchers, students, staff and NBRC’s
networked centers. The Library is housed in
a spacious two-storey building, with reading
room, reference room, video -conferencing,
online journal access facility, book section,
internet access and reprographic facilities etc.
The main aim of the NBRC Library staff is to
provide excellent services to users in NBRC and
all centers associated with the Institute. The
NBRC library has a large collection of Journals,
books and other relevant research materials
on Neuroscience, Biochemistry, Genetics,
Molecular Biology, Immunology & Microbiology,
Pharmacology and Toxicology, Psychology,
Physics, Mathematics, Computer Science and
general subjects. The NBRC Library currently
subscribes to 979 (approx.) online journals
through the DBT e-Library Consortium
(DeLCON), 3 specialized journals, and 122
freely accessible online journals. It also
maintains digital archives and news clips about
the Centre and subscribes to Newspapers
and News Letters. The collection of the NBRC
Library is growing gradually along with new
developments in research and knowledge in
the field of Neuroscience and related areas.
To provide optimum service to all users, the
NBRC library is currently digitizing its list
of collections using the LSEASE software, to
which all users will have full access. A barcode
technology has also been installed for accurate
and speedy circulation and the management
of all library documents. The new software
will also help in efficient library operations viz.
administration, acquisition, circulation, serial
control, cataloguing and information retrieval.
The Library has set up 22 Computers with

Internet facility in the NBRC Common room for
use of researchers and students and providing
electronic access to the subscribed journals
through the campus portal. The NBRC Library
also provides Inter Library Loan Services to
NBRC’s 48 networked centres all over India.
Researchers at different centres send their
requirements for research materials or journal
articles through email to library@nbrc.ac.in or
to the Librarian Dr. D. D. Lal, ddlal@nbrc.ac.in.
The materials are then shared to the members
free of cost. The library entertains an average
of approximately 450 requests for articles and
the numbers are gradually picking up every
year. The NBRC Library regularly evaluates
its information services to ensure that the
Institution’s requirements are met. Efficient
resource sharing and active cooperation across
libraries are managed through inter library loan
practice to exploit maximum use of resources.
Provision of sharing copies of rare documents is
also available.

CORE ACTIVITIES INVOLVED:

1. Book Acquisition

2. Periodicals Acquisition

3. Selective Dissemination Information (SDI)
4. Current Awareness Services (CAS)

5. Inter Library Loan

6. Resource Sharing

7. Circulation services

8. Reference Services, Bibliographic services
9. Indexing and Special Services

10. Collects maintains, store and retrieves

information and data keeping in the view
of evolving needs of its researchers

11. Help to Network Centres.

Books added at NBRC Library:
Year: 2022.
ISBN: 978-0-8-796-9905-5; Year: 2010.

Online Journals added:

1. Drosophila : Methods and Protocols /by Christian Dahmann; Edition: 3rd ed.; ISBN: 978-1-0-716-2540-8;

2. Drosophila Neurobiology : A Laboratory Manual/by Bing Zhang, Marc R. Freeman, Scott Waddell;

1. Journal of Neurophysiology/by: American Physiological Society Publisher, Vol: 35; ISSN: 1522-1598; Year: 2023
2. Journal of Cognitive Neuroscience/by: MIT Press Publisher, Vol: 129-130; ISSN: 1530-8898; Year: 2023.
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DBT’s Electronic Library Consortium (DeLCON)

DeLCON CONSORTIUM:

A NATIONAL LIBRARY CONSORTIUM FOR
LIFE SCIENCES & BIOTECHNOLOGY
HOSTED & ADMINISTERED BY NBRC
& SPONSORED BY DEPARTMENT OF
BIOTECHNOLOGY (DBT)

The DBT Electronic Library Consortium
(DeLCON) is a major initiative of the
Department of Biotechnology (DBT) to provide
unlimited access to most of the relevant
periodicals to the researchers at participating
institutions. It was initiated in the year 2008
and finally launched in the month of January
2009 with 10 DBT core member institutions
(including DBT H.Q. & ICGEB) enabled with
a centralized subscription to a large number
of high impact online journals. It is a national
initiative for providing access to scholarly
electronic resources including full-text and
bibliographic databases in all the life sciences
disciplines to the DBT institutions.

It facilitates the access to high quality
e-resources to the faculties, scientists,
research scholars, students and Project
Assistants of the DBT research Institutions
in the country to improve teaching, learning
and research. DeLCON consortium was
extended in three phases; and in the second
phase 17 DBT Institutions were added, in
the year 2010. Subsequently, seven more
institutional members were added in the 3rd
phase of extension in the year 2011. In the
year 2012, DBT merged all the phases and it
became a single DeLCON Consortium’ with
33 members.

In the year in 2019, the DBT added one new
Institute i.e. Institute for Stem Cell Science
and Regenerative Medicine (InStem) under

DeLCON Consortium. Currently, DeLCON
has a total of 35 members. The ‘DeLCON
Consortium’ provides current (presently

approx. 979 online resources) as well as
archival access to more than 1176 core peer-
reviewed journals.
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The DeLCON comprises the following 35
member institutions:

List of DBT & NORTH EAST
REGIONAL (NER) INSTITUTIONS

DBT Institutions

1. Department of Biotechnology (DBT), New

Delhi

2. National Brain Research Centre (NBRC),
Manesar

3. National Institute of Plant Genome

Research (NIPGR), New Delhi

4. National Institute of Immunology (NII),
New Delhi

S. National Centre for Cell Science (NCCS),
Pune
Life

6. Institute of Sciences

Bhubaneshwar

(ILS),

7. Institute of Bioresources and Sustainable
Development (ISBD), Imphal

8. Centre for DNA Fingerprinting and
Diagnostics (CDFD), Hyderabad

9. Rajiv Gandhi Centre for Biotechnology
(RGCB), Thiruvananthapuram

10. International Centre for Genetics
Engineering and Biotechnology (ICGEB),
New Delhi

11. National Agri-Food Biotechnology
Institute (NABI), Mohali, Punjab

12. National Institute of Biomedical
Genomics (NIBMG), Kalyani, Kolkata
DBT’s

13. Nationallnstitute of Animal Biotechnology
(NIAB), Hyderabad

14. Regional Centre for Biotechnology (RBC),
Faridabad, as a part of NCR Biotech
Science Cluster (BSC)
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15. Transnational Health  Science & 34. Tezpur University, Tezpur, Sonitpur,

Technology Institute (THSTI), Faridabad,
as a part of NCR Biotech Science Cluster
(BSC)

16. Biotechnology Industry Research
Assistance Council (BIRAC), New Delhi

17. Institute for Stem Cell Science and

Regenerative Medicine (InStem),
Bangalore.
North Eastern Region (NER)
Institutions

18. Dibrugarh University, Assam
19. Assam University, Silchar

Institute of
Arunachal

20. North Eastern Regional
Science & Technology,
Pradesh

21. North East Institute of Science &
Technology, Assam

22. Mizoram University, Mizoram
23. D. M. College of Science (DMC), Manipur*
24. Sikkim University, Gangtok

25. College of Veterinary Science, Assam
Agricultural University, Guwahati

26. Guwahati University, Assam
27. Manipur University, Imphal
28. College of Veterinary Science & Animal

Husbandry Central Agricultural
University, Mizoram
29. Rajiv Gandhi University, Arunachal

Pradesh
30. Nagaland University, Nagaland

31. North-Eastern Hill University (NEHU),
Shillong

32. St. Anthony’s College (SAC), Meghalaya*

33. Indian Institute of Technology Guwahati,
Assam

Assam

35. Sikkim State Council of Science and
Technology, Gangtok, Sikkim

(*= DMC is a part of Mizoram University &
SAC is a part of NEHU)

In terms of number of users, the DBT’s
Electronic Library Consortium (DeLCON) is
the largest consortium in India constituted in
the area of Biotechnology and Life Sciences
with a vision and plan to reach out to all
DBT Institutions departments, research
institutions, universities, and their colleges
affiliated to DBT.

The complete list of full-text resources
(e-Journals) subscribed under the DeLCON
Consortium is given below.

LIST OF JOURNALS UNDER DeLCON
CONSORTIUM

Name of Publishers — Journals — Hyperlink
of the publishers — No. of Journals

% American Association for Cancer
Research (AACR) — http://www.aacr.
org — 9 Journals

% American Society for Microbiology (ASM)
— http:// www.asm.org/ — 16 Journals

% Cold Spring Harbor Laboratory Press
(CSHL) — http://www.cshl.edu — 4
Journals

% Taylor & Francis (T&F) — http://www.
informaworld.com — 38 Journals

% Nature Publications — http:// www.
nature.com — 34 Journals

s Oxford University Press (OUP) — http://
www.oxfordjournals. org — 21 Journals

% Springer India — http:/ /www.
springerlink.com — 343 Journals

% Microbiology Society (MBS) — http://
mic.sgmjournals.org — 2 Journals
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% Wiley-Blackwell — http:// www3.
interscience.wiley.com/cgi-bin/home —
82 Journals

% Elsevier Science (ScienceDirect) —
http:// www.sciencedirect.com — 428
Journals

% American Association of Immunologist
(AAl) — http://www.aai.org/ — 1
Journal

% Proceedings of National Academy of
Sciences (PNAS) — http://www.pnas.
org — 1 Journal

Archives only

% Lippincott William & Wilkins/Wolter
Kluwer/OVID— http://ovidsp.ovid.com
— 11 (Only Archives from 2009-2011)

%  Marry ANN Liebert (MAL) — http://www.
liebertonline.com — 92 (Only Archives
from 2009-2018)

% American Chemical Society (ACS) —
http:/ /pubs.acs.org— 47 Journals (Only
Archives from 2009-2016)

% Annual Reviews (AR) — http://www.
annualreviews.org — 23 Journals (Only
Archives from 2009-2011)

% The New England Journal of Medicine
(NEJM) — http:// www.nejm.org — 1
(Only Archives from 2009-2018)

% American Association for Advancement
of Science (AAAS)— http://www.
sciencemag.org — 3 Journals (2009-
2019)

% American Society for Biochemistry and
Molecular Biology (ASBMB)— http://
www.jbc.org — 2 Journals (2009-2020)

% American Society for Hematology
(ASH) — http:/ /bloodjournals.
hematologylibrary.org — 1 Journal
(2009-2019)
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BENEFITS OF DeLCON CONSORTIUM
(GENERAL)

The

consortia-based subscription to

e-resources is a viable solution for increasing
the access to electronic resources across DBT
institutions at a lower rate of subscription.

Major benefits of DeLCON Consortium are:

®
0‘0

DeLCON acts as a single window service
for a large number of DBT Institutions
with their diverse research and academic
interest.

DeLCON with its collective strength of
participating institutions, attracts highly
discounted rates of subscription with
most favourable terms of agreement for
a wider range of e-resources. Most of the
e-publishers have responded positively
to the call of the Consortium. The rates
offered to the consortium are lower by
66% to 99% depending upon the category
of DBT institutions.

DeLCON has triggered remarkable
increase in sharing of electronic resources
amongst participating DeLCON members

The research productivity of DBT
institutions has improved with increased
access to international full text resources
(Journals and database).

Users have immediate access to material
previously not subscribed to, at no
incremental cost for accessing back files.

It improves the existing library services
and reduced the subscription cost.

DeLCON is open so that other DBT
institution can also join the DeLCON
Consortium.

DeLCON offers better terms of agreement
for use, archival access and preservation
of subscribed electronic resources, which
would not have been possible for any
single institutions.

Members of the DeLCON Consortium
have the benefit of cap on the annual
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increase in the rates of subscription.
While the usual increase in price of
e- resources varies from 15% to 20%,
the DeLCON members enjoy a cap on
increase in price ranging from 5% to 7%.

R/

« Since the subscribed resources is
accessible online in electronic format,
the DBT institutions have less pressure
on space requirement for storing and
managing print-based library resources.

MAJOR ADVANTAGES OF DeLCON
FOR CONSORTIUM MEMBERS

Some of the important advantages of the
DeLCON consortium provides to members as
given below:

+ Consortia-based subscription to
electronic resources provides access to
wider number of electronic resources at
substantially lower cost.

R/

+  Optimum utilization of funds.

R/

« Facilities to build up digital libraries

« Helpful in providing better
services like CAS and SDI

library

R/

+ Cost sharing for technical and training
support

R/

< Electronic Journals demand neither
library space nor shelving costs

The print & online collection base available in
DBT research institutions libraries and their
needs are surveyed with the aim to recognize
and determine e-resources to be subscribed
under the DeLCON Consortium. Based on
the feedback received from DBT Members,
e-resources of various publishers are
recognized and evaluated before negotiating
licensing arrangements. Keeping in view the
multiplicity of research programmes offered
by DBT Institutions, every attempt was
made to subscribe to e-resources that are
multidisciplinary in nature with wide scope
and coverage.

All e-resources were evaluated on the criteria
as given below:

i)  Qualitative and quantitative contents;
ii) Coverage;

iili) Their availability on different platforms
and their comparative advantages /
disadvantages;

iv) Rates applicable for these resources to
individual institutions as well as to other
consortia.

SUBJECT AREAS OF DeLCON
CONSORTIUM

The DeLCON Consortium covers all the
disciplines and subjects coming under Life
Sciences i.e. Biotechnology, Bioinformatics,

& The DeLCON consortium has been Biochemistry, Biology, Chemical Biology,
offered better terms of licenses for use, Sciences, Immunology, Neuroscience,
archival access and preservation of Plant Genome, Plant Biology, Microbiology,
subscribed electronic resources, which  Physiology, = Psychology,  Physiotherapy,
would not have been possible for any Psychotherapy, Genome, Gene, Genetics,
single institution; and Mathematics, Physics, Chemistry, Radiology,

Medicines, Computational Biology, Cell

R/

% Available 24 hours a day, 7 days a week

Biology, Cell Sciences, Molecular Biology,
Molecularand Cellular Biology, Computational

SELECTION PROCEDURES OF Neuroscience, System Neuroscience etc.
RESOURCES UNDER DeLCON
CONSORTIUM OPERATIONAL FUNCTIONALITY OF

In order to understand the compilation base
in DBT member Institutions, meetings of DBT
Directors, & DeLCON Nodal Officers were held
and their views and feedback are obtained.

DeLCON CONSORTIUM

The DeLCON is fully funded by DBT and has
network connectivity among DBT Institutions.
Individual Institutions have unique static
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NBRC Library

IP address and access is given by the
publishers. However, the whole programme is
administered, monitored and maintained by
DeLCON Nodal Centre at NBRC and DeLCON
National Steering Committee.

NODAL CENTRE & HEAD QUARTER
OF DeLCON CONSORTIUM & ITS
ACTIVITIES

The consortium Headquarter functions under
a National Steering Committee with the
responsibilities of ensuring inter-institutional
coordination;  monitoring licenses for
electronic resources, ordering and payment
for subscribed services, establishing work
groups on different subjects to improve
the functioning of consortium as well as to
identify new resources and evaluates the
existing resources, and propagating the
consortium to attract new members in it.
The Department of Biotechnology has also
setup a National Review Committee that have
the overall responsibility of making policies,

ANNUAL REPORT 2022-23

monitoring the progress, coordinating
with Member Institutions for promoting
the activities of DeLCON Consortium. The
important functions of the consortium
headquarter are : to act as nodal agency
for increasing the cooperation amongst
participating institutions; to coordinate
all activities concerned with subscription
of e-resources on behalf of consortium; to
liaison with electronic publishers to provide
training and technical help to participating
member institutions to coordinate with DBT
and participating institutions for subscription
to resources; to organize the meeting of the
National Steering Committee and to decide
upon the policy issues to maintain a website for
the Consortium for the benefit of its members
and to encourage sharing of resources in an
online mode; to propagate the advantage of
consortium with other institutions and enroll
new members in the consortium; and to
organize annual meetings of the consortium
members.
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National Neuroimaging Facility

National Neuroimaging facility, sponsored by
the Department of Biotechnology, Govt. of
India, came into existence in the year 2006.
The main purpose of this National Facility
is to facilitate/support cutting-edge brain
imaging research undertaken by intramural
and extramural laboratories. The facility is
orchestrated with the following equipments:

1. 3 Tesla Magnetic Resonance Imaging
(MRI): Philips Achieva 3.0 T scanner

2. Electroencephalography Two

systems in place

(EEG):

A) 64-channel Synamps 2 EEG system,
Compumedics Neuroscan, Inc

B) 64-channel Brain products ActiChamp
system

3. Transcranial magnetic stimulation

(TMS): Magventure MagPro

All the instruments are available for research
purposes for any user with necessary ethics
approvals and paying of user charges.

Magnetic Resonance Imaging (MRI)

MRI provides much greater contrast
between the different soft tissues of the body
compared to computed tomography (CT),
making it especially useful in the diagnosis
of neurological (brain), musculoskeletal, and
cardiovascular diseases. Various imaging
modalities also play important role providing
crucial information, which can aid to various
diagnostic process. The various imaging
modalities which, are routinely used in
National Neuroimaging facility are:

1. MR Spectroscopy (MRS) provides non-
invasive neurochemical level estimations
and enables clinical correlation.

2. Functional MRI (fMRI) as the name
suggests reveals the changes in brain
metabolic activity over time.

3. Structural MRI (or simply MRI) give us the
detailed high-resolution pictures of brain
structures as well as brain connectivity
using diffusion weighted images.

The 3 Tesla Phillips whole body MRI scanner
at our Facility is equipped with state-of-the-
art hardware, software and data processing
software required for each imaging modality.
The facility is being used daily for performing
structural and functional MRI (see Fig 1.
and MRS. In addition to understanding brain
function and clinical research, the centre also
is closely interacting with leading imaging
centres within the country and across the
globe.

Electroencephalography (EEG) is a test that
measures and records the electrical activity
of the brain. Special sensors are attached to
the scalp (in a similar way as ECG) to detect
brain electric activity and mV range and the
signals are amplified via an amplifier that
communicates and stores the information in
a computer. Basic brain functions such as
vision, auditory, somatosensory processing
as well as higher order functions like memory,
emotion, decision making and brain diseases
such as epilepsy, dementia, and narcolepsy
(sleeping disorder) can be studied by EEG.

Transcranial magnetic stimulation (TMS):
TMS is a non-invasive neurostimulation
technique assisting researchers to induce a
transient change in electric currents at a target
brain area by applying very small amounts of
external field magnetic field. These changes
are completely reversible and the technique
gives us a window to study brain information
processing with profound insights.

Clinical studies on patients with Alzheimer’s
Disease, Parkinson’s Disease, Autism and
Brain Tumours, as well as monitoring of aging
in normal healthy brain, are being performed
extensively in the National Neuroimaging
facility. Understanding the basic neurobiology
of various sensory and cognitive functions

ANNUAL REPORT 2022.23
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using non-invasive neuroimaging tools are
also undertaken by several labs at NBRC.

The following are the publications having
data collected at NNF between April 2022 -
March 2023.

Publications:

1. Banerjee A., Singhal, S, Ghosh P, Kumar
N. Parametric separation of phase-
locked and non-phase-locked activity.
J Neurophysiol. 2023 Jan 1;129(1):199-
210. doi: 10.1152/jn.00467.2022

2. Banerjee A., Majumdar G, Yazin F,
Roy D. (2023). Emotion Dynamics as
Hierarchical Bayesian Inference in
Time. Cerebral Cortex, 33 (7), 3750-
3772. https://doi.org/10.1093/cercor/
bhac305

3. Banerjee A., Mohan MV. (2022). A
perturbative approach to study
information communication in brain
networks. Network  Neuroscience.
6 (4): 1275-1295. https://direct.
mit.edu/netn/article/doi/10.1162/
netn_a_00260/111961.

4. Banerjee A., Pathak A, Sharma V, Roy
D. (2022). Biophysical mechanism
underlying compensatory
preservation of neural synchrony over
the adult lifespan. Communications
Biology 5 (1), 1-12. https:/ /www.nature.
com/articles/s42003-022-03489-4

5. Mandal PK., Tripathi M., Goel A, Bush
A1, Punjabi K, Joon S, Mishra R, Garg A,
Kumar N K, Sharma P, Shukla D, Ayton
SJ, Fazlollahi A, Maroon JC, Dwivedi
D, Samkaria A, Sandal K, Megha K,
Shandilya S. Hippocampal glutathione
depletion with enhanced iron level
in patients with mild cognitive
impairment and Alzheimer’s disease
compared with healthy elderly
participants. Brain Commun. 2022
Aug 20;4(5): fcac215. doi:10.1093/
braincomms/fcac215. PMID: 36072647
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6.

10.

11.

MandalP.K.,Gaur S, RoyRG, SamkariaA,
Ingole R, Goel A. Schizophrenia, Bipolar
and Major Depressive Disorders:
Overview of Clinical Features,
Neurotransmitter Alterations,
Pharmacological Interventions, and
Impact of Oxidative Stress in the
Disease Process. ACS Chem Neurosci.
2022 Oct 5;13(19):2784-2802. doi:
10.1021/acschemneuro.2c00420. Epub
2022 Sep 20. PMID: 36125113.

Mandal P K., Grewal M, More S, Saharan
S, Shukla D. A method for metabolite
signal quantitation for magnetic
resonance spectroscopy data. US
Patent (Patent office of the United States
of America)

Mandal PK., Roy RG, Maroon JC.
Oxidative Stress Occurs Prior to
Amyloid AfB Plaque Formation and
Tau Phosphorylation in Alzheimer’s
Disease. Role of Glutathione and Metal
Ions. ACS Chem Neurosci. 2023 Aug 10.
doi: 10.1021/acschemneuro.3c00486.

Mandal PK.,Joon S, Pandey C. Brain and
Behavior: Evidences of neuroimaging
and neuropsychological testing in
Alzheimer’s Disease pathology. Indian
Journal of Clinical Psychology 50 (1)

Mandal P.K., Dwivedi D, Joon S, Goel A,
Ahasan Z, Maroon JC, Singh P, Saxena R,
RoyRG. QuantitationofBrainandBlood
Glutathione and Iron in Healthy Age
Groups Using Biophysical and In Vivo
MR Spectroscopy: Potential Clinical
Application. ACS Chem Neurosci. 2023
Jun 21;14(12):2375-2384. doi: 10.1021/
acschemneuro.3c00168.

Mandal PK., Jindal K, Maroon JC,
Chhikara R, Samkaria A, Joshi M, Roy
S, Arora Y. Brain Imaging Databases.
ACS Chem Neurosci. 2023 Jun
7;14(11):1930-1934.  doi: 10.1021/
acschemneuro.3c00265. Epub 2023
May 15.



12.

13.

Mandal PK., Guha RR, Kalyani A.
Distribution Pattern of Closed and
Extended Forms of Glutathione in
the Human Brain: MR Spectroscopic
Study. ACS Chem Neurosci. 2023
Jan 18;14(2):270-276. doi: 10.1021/
acschemneuro.2c00573.

Mandal PK., Tripathi M, Goel A, Bush,
Al, Punjabi K, Joon S, Mishra R, Garg, A,
Kumar NK, Sharma P, Shukla D, Ayton
S J, Fazlollahi A, Maroon J C, Dwivedi
D, Samkaria A, Sandal K, Megha K,
Shandilya S. Hippocampal glutathione
depletion with enhanced iron level
in patients with mild cognitive
impairment and Alzheimer’s disease
compared with healthy elderly
participants. Brain Commun. 2022
Aug 20;4(5):fcac215. doi: 10.1093/
braincomms/fcac215.

"
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14. MandalPK., Gaur S, Roy RG, Samkaria A,

15.

Ingole R, Goel A. Schizophrenia, Bipolar

and Major Depressive Disorders:
Overview of Clinical Features,
Neurotransmitter Alterations,

Pharmacological Interventions, and
Impact of Oxidative Stress in the
Disease Process. ACS Chem Neurosci.
2022 Oct 5;13(19):2784-2802. doi:
10.1021/acschemneuro.2c00420.

Mandal PK., Roy RG, Samkaria A.
Oxidative Stress: Glutathione and
Its Potential to Protect Methionine-35
of AfB Peptide from Oxidation. ACS
Omega. 2022 Jul 26;7(31):27052-27061.
doi: 10.1021/acsomega.2c02760.

Report prepared by Dr. Arpan Banerjee,
Scientist VI/ Professor
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Magnetoencephalography (MEG) Resource Facility
(Under DBT-SAHAJ Scheme, Funded by the
Department of Biotechnology, Ministry of Science
&Technology, Govt of India)

Investigators from AIIMS:

Prof. Manjari Tripathi (Adjunct Professor, NBRC)
Prof. P. Sarat Chandra
Dr. Jyotirmoy Banerjee

Investigators from NBRC:
Director-NBRC

Investigator from ACBR:
Dr. Aparna Dixit

Magnetoencephalography (MEG) Resource Facility at NBRC is a collaborative project between
National Brain Research Centre (NBRC) and All India Institute of Medical Sciences (AIIMS)
under the aegis of Department of Biotechnology (Government of India). The facility has been
incorporated into the esteemed DBT-SAHAJ infrastructure, with the primary objective of
creating a “National Service Facility” offering access to resources.

MEG unit in Magnetic Shielded Room (MSR) -NBRC
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Orchestrated with a few facilities across
the world, NBRC brings together a premier
medical science institute and a dedicated
neuroscienceresearch centre to study difficult-
to-treat epilepsy and other mneurological
conditions. The main aim of the centre is to
develop a cure for drug-resistant epilepsy by
bridging the gap between clinical and basic
research, mediated by the close coordination
between NBRC & AIIMS. For a comprehensive
study, the AIIMS component of the centre is
using magnetic resonance imaging (MRI),
electroencephalography (EEG), video EEG,
as well as functional imaging techniques
like positron emission tomography (PET) and
single photon emission tomography (SPECT) to
locate the epileptogenic area. Meanwhile, the
NBRC component of the centre, uses the non-
invasive protocol of magnetoencephalography
(MEG) for the localization with epileptogenic
focus. We are presenting herewith, a brief
report on our findings from the proposed
objectives under this project, conducted
during 2022-2023.

#'l.l""

Establishing a diagnosis of drug resistant
epilepsy (DRE) is an important milestone
in the treatment of epilepsy as it marks
the transition of a patient who is taking
medications to control a condition and living a
relatively normal life to someone who is at risk
of worsening seizures, injuries or even death,
and deals with social stigma and economic
hardship associated with uncontrolled
seizures. Identification of such patients and
diagnosing drug refractory epilepsy (DRE) are
very important steps in the management of
these patients. MEG resource facility, one-
of-its-kind in Northern India, proved very
much fruitful in managing patients suffering
with such conditions. Till March 2023, 2512
patients were evaluated using this facility
from all over India (state-wise distribution of
patients is shown in figure 2). International
patients infact, have been also benefitted,
especially patients from the SAARC nations.

Pondicharry
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TOTAL NO. OF PATIENTS B

INTERNATIOMNAL PATIENTS

SALTH ARABIA

z
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Figure 2. Showing the national and international distribution of total patients
being evaluated at MEG Resource facility.
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Total Number of patients scanned till
31.03.2023 =2512 (Inclusive of 518 paid
user)

o
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Revenue Generation under DBT
SAHAJ scheme-

FY 2022-23: INR 10,38,000 (346 Users)

Total Revenue Generated (08.09.2021 to
31.03.2023): INR 15,54,000 (518 Users)

Cutting-Edge Methods for MEG Analysis:

» Ictal High Frequency Oscillations (HFO)
are an Indicator of seizure onset areas
(80Hz-200Hz).

PATIENTS, WHO HAVE BEEN ANALYSED BY VARIOUS
METHODS GIVEN BELOW: (01.04.2022-31.03.2023)

No. of
patients

No. of
patients

No. of No. of
patients patients

No. of Total

patients  No. of

Analysed Patients

in PSSL  in High in High have
Frequency Frequency been
Interictal Ictal Analysed
Ripples Ripples

Analysed Analysed Analysed Analysed
in in

CURRY? s-LORETA

160 217 210 62 170 05 217

Epileptic Source Mapping in “CURRY”

MAGNETOENCEPHALOGRAPHY (MEG)

>

Mo.of Patients

Pre-Spike Source Localisation (PSSL) is
an indicator of seizure before inter-ictal
spikes.

Standardized Low Resolution Brain
Electromagnetic Tomography Method
(s-LORETA).

Inter-ictal high frequency oscillations
(80Hz-500Hz) are an indicator seizure
onset areas (Working).

Exploring aberrant functional networks

in persons with epilepsy using
connectomics.
5 AT MEG FACILITY

17 210
160 170
62
g :
Eipple

Epileptic Source Mapping in “DANA”

! A software to examine epileptic source imaging.

2 Neuro-imaging software for epilepsy detection.
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One of the major advantages of this technique
over the EEG is the lack of distortion of MEG
signals by the skull and intervening soft
tissue. In addition, the MEG preferentially
records activity from tangential sources thus
recording activity predominantly from sulci,
which is not contaminated by activity from
apical gyral (radial) sources. While the MEG
is probably more sensitive than the EEG in
detecting interictal spikes, especially in some
locations such as the superficial frontal
cortex and the lateral temporal neocortex,
both techniques are usually complementary
to each other. The diagnostic accuracy of
MEG source localization is usually better
as compared to scalp EEG localization.
Functional localization of eloquent cortex is
another major application of the MEG. The
combination of high spatial and temporal
resolution of this technique makes it an
extremely helpful tool for accurate localization
of visual, somatosensory and auditory cortices
as well as complex cognitive functions like
language.

Accurate localization of epileptogenic focus
is of paramount importance for good seizure-
free outcomes following surgery in patients
with drug refractory epilepsy. It is also
important to know the extent of overlap
of the epileptogenic focus with eloquent
cortex to avoid post-operative morbidity
and prognostication. Invasive EEG is of
great help to identify epileptogenic focus
and extent of overlap with eloquent cortex.
StereoElectroEncephalography (SEEG)
implantation is usually done in MRI negative
cases, when there is discordance between
electro clinical and MRI, overlapping with
eloquent cortex and dual pathology cases.
Placement of SEEG electrodes is safe and an
effective technique to localize epileptogenic
zone.

SEEG implantation is currently allowing us to
localize the epileptogenic networks accurately
and we have been able to develop a paradigm
to provide accurately labelled tissues for better
cellular electrophysiological and molecular
characterization. Such a strategy would allow
us to create better models to understand
the cellular and molecular mechanisms of
epileptogenesis.

We analysed data from our -centre, of
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patients undergoing stereotactic electrode
implantation. The following are the situations
that required invasive intracranial monitoring
in our patients:

1. Seizures that were lateralized, but not
localized; or seizures were localized, but
not lateralized.

2. Seizures were neither localized nor

lateralized.

3. Seizure localization was discordant with
other data.

4. Relationship of seizure onset to lesion to
be determined (e.g., dual pathology or
multiple intracranial lesions).

5. Eloquent motor cortex mapping
comparison of FMRI and direct cortical
stimulation and NEXSTIM was done in
78 PWE.

SEEG electrodes were implanted with the
assistance of stereotactic robotic device. An
image guided volumetric T1-weighted MRI
with contrast along with FLAIR sequences was
used for preoperative planning. Digital Imaging
and Communications in Medicine (DICOM)
format images were digitally transferred to
the robot’s native planning software. The
proposed targets of SEEG electrodes were
decided according to the working hypothesis
derived from the non-invasive investigations
of the patient. All the proposed trajectories
were planned using the planning software.
The trajectories were evaluated in all planes
(axial, sagittal, and coronal), and also along
the reconstructed “probe’s eye view”, to look
for any compromise to the vascular structures.
Trajectory was adjusted appropriately
without affecting the proposed target area.
The procedure was performed under general
anaesthesia to ensure the accuracy of
registration. Stereotactic registration was
carried out using predefined anatomical
landmarks. Registration was validated and
adjusted accordingly. The desired trajectories
were selected on the touch-screen interface.
The robotic device used at our institute
has an arm with six degrees of freedom,
with an adaptor at one end for holding the
instruments. After trajectory confirmation,
the arm movement was initiated using a foot
pedal. The robotic arm automatically locks
into position once the position of the selected

ANNUAL REPORT 2022-23
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trajectory was reached. A 2-mm diameter
handheld drill (Synthes) was introduced
through the adaptor and used to create a skull
opening. The dura mater was then opened
with a dural perforator after coagulating
it with monopolar cautery at low settings.
A tract for the electrode was made using a
tracker, following which the depth electrode
was inserted. The adaptor to target distance
was provided by the robotic software. Depth
electrodes were inserted using orthogonal
or oblique orientation. A guiding bolt was
screwed onto the insertion site to hold the
electrode in place. The electrode length was
decided after subtracting the length of the
adaptor and the anchoring bolt. The number
and position of the depth electrodes was
decided according to the working hypothesis.
All patients had post-operative CT scan of
the head to ensure proper position of the
electrodes with no haemorrhage. Patients
were monitored in the epilepsy monitoring
unit. After adequate information was
collected regarding the epileptogenic zone,
the SEEG evaluations were discussed in-
patient management conferences for final
decisions. The electrodes were then removed
in the under local anaesthesia and sedation.

Twenty-one patients underwent SEEG
implantation during the study period at
our centre (AIIMS). Out of them 17 were
males (80.9%). Mean age of patients was
21.7 years (Range- 1.5years to 44 years).
Five patients were less than 18 years of age
(35.7%). Two patients (Patient 5 and 17)
were not operated due to low frequency of
seizures as epileptogenic zone was involving
eloquent cortex (visual areas). Two patients
(Patient 18 and 20) are yet to be planned
for definitive surgery. There were no SEEG
implantation related complications in any
of the patients. Of the remaining seventeen
patients, 13 patients (76.5%) are seizure-free
(ILAE Class 1 outcome) at follow up. Mean
follow up period is 16.1 months (range-
Smonths to 36 months). One patient had
left hemiplegia in post period and improved
to motor power to 3/5 both in upper and
lower limbs. There were no other significant
post-operative complications. One patient
(case 08) continued to have drop attacks
in post-operative period and succumbed to
death due to head injury. Language showed

ANNUAL REPORT 202223

interesting reorganisation patterns to the
other hemisphere/ anterior and superior to
pars triangularis. Motor function also shifted
to more anterion in 1 and posterior in another.

MEG investigation helped to increase the
accuracy of localization of epileptogenic
zone as well as the eloquent cortex, thereby
enhanced the outcome of surgery. Ictal-
MEG source localization added information
towards delineating the ictal-onset zone (I0Z)
and helped final decision-making in epilepsy-
surgery. The findings of the study are
published in European Journal of Neurology
&Clinical Neurophysiology. Tripathi M, Kaur K,
Ramanujam B, Viswanathan V, Bharti K, Singh
G, Singh V, Garg A, Bal CS, Tripathi M, Sharma
MC, Pandey R, Dash D, Mandal P, Chandra PS.
Diagnostic added value of interictal magnetic
source imaging in presurgical evaluation of
persons with epilepsy: A prospective blinded
study. Eur J Neurol. (2021) 28(9):2940-2951.

We also compared the diagnostic value
and accuracy of ictal SPECT and inter-ictal
magnetoencephalography (MEG) in localizing
the site for surgery in persons with drug
resistant epilepsy. SPECT was found to be non-
informative for most patients, but reported
better diagnostic output than MEG. It was
found that MEG may be a useful alternative
for patients in whom SPECT cannot be done
or was non-localizing. MEG was useful in
indicating sites for SEEG implantation. SEEG
implantation was performed in 21 patients
with DRE for better surgical outcome.
The findings of the study are published in
Seizure: European Journal of Epilepsy. Kaur
K, Garg A, Tripathi M, Chandra SP, Singh G,
Viswanathan V, Bharti K, Singh V, Ramanujam
B, Bal CS, Sharma MC, Pandey R, Vibha D,
Singh RK, Mandal PK, Tripathi M. Comparative
contribution of magnetoencephalography
(MEG) and single-photon emission computed
tomography (SPECT) in  pre-operative
localization for epilepsy surgery: A prospective
blinded study. Seizure. (2021) 86:181-188.

We invented a new “bloodless” technique for
minimally invasive robotic thermocoagulative
hemispherectomy (ROTCH). Such a method is
being described in the literature for the first
time. ROTCH seems to be a safe, feasible,
and bloodless procedure, with a very low
morbidity rate and promising outcomes. The



details of the study are published in Journal
of Neurosurgery: Paediatrics. Chandra
PS, Doddamani R, Girishan S, Samala R,
Agrawal M, Garg A, Ramanujam B, Tripathi
M, Bal C, Nehra A, Tripathi M. Robotic
thermocoagulativehemispherotomy: concept,
feasibility, outcomes, and safety of a new
“bloodless” technique. J NeurosurgPediatr.
(2021) 2:1-12. doi: 10.3171/2020.10.
PEDS20673. Due to its significance, this article
has been placed on the Journal’s cover page.

Reduced endogenous KYNA3® synthesis
contributes to enhanced glutamatergic
activity in MTLE-HS was demonstrated.

Reduced endogenous KYNA synthesis was
due to altered levels of KAT II and PLP. This
study provides evidence that application of
KYNA may have therapeutic potential. The
findings of the study are published in British
Journal of Pharmacology: Dey S, Banerjee Dixit
A, Tripathi M, Doddamani RS, Sharma MC,
Lalwani S, Chandra PS, Banerjee J. Altered
hippocampal kynurenine pathway metabolism
contributes to hyperexcitability in human
mesial temporal lobe epilepsy-hippocampal
sclerosis. Br J Pharmacol. 2021;178(19):3959-
3976.

FCD is a diffuse lesion with poorly defined
epileptogenic zones, and poor surgical
outcome in FCD is associated with inaccurate
localization of the EZ. Hence, identifying novel
epileptogenic markers to aid in the localization
of EZ in patients with FCD is very much
needed. For this purpose, we, for the first
time, performed RNA sequencing of surgically
resected paired tissue samples obtained from
electrocorticographically graded high (MAX)
and low spiking (MIN) regions of FCD type II
patients with autopsy controls. We identified
significant changes in the MAX samples of the
FCD type II patients when compared to non-
epileptic controls, but not in the case of MIN
samples. We found significant enrichment
for myelination, oligodendrocyte development
and differentiation, neuronal and axon
ensheathment, phospholipid metabolism,
cell adhesion and cytoskeleton, semaphorins,
and ion channels in the MAX region. Through
the integration of both MAX vs non-epileptic
control and MAX vs MIN RNA sequencing (RNA

MAGNETOENCEPHALOGRAPHY (MEG) f -~

el D% T

Seq) data, PLP1, PLLP, UGTS8, KLK6, SOX10,
MOG, MAG, MOBP, ANLN, ERMN, SPP1,
CLDN11, TNC, GPR37, SLC12A2, ABCAZ2,
ABCAS8, ASPA, P2RX7, CERS2, MAP4K4, TF,
CTGF, Semaphorins, Opalin, FGFs, CALB2,
and TNC were identified as potential key
regulators of multiple pathways related to
FCD type II pathology. We have identified
novel epileptogenic marker elements that
may contribute to epileptogenicity in patients
with FCD and could be possible markers for
the localization of EZ. This study has been
published in Molecular Brain. Srivastava A,
Kumar K, Banerjee J, Tripathi M, Dubey YV,
Sharma D, Yadav N, Sharma MC, Lalwani
S, Doddamani R, Chandra PS, Dixit AB.
Transcriptomic profiling of high- and low-
spiking regions reveals novel epileptogenic
mechanisms in focal cortical dysplasia type
Il patients. Mol Brain. 2021;14(1):120. doi:
10.1186/s13041-021-00832-4.

Role of HDACs and its sub-cellular
distribution was studied in MTLE patients
with hippocampal sclerosis. Knowledge
regarding expression pattern and sub-
cellular distribution of HDACs may help to
devise specific HDACi therapy for epilepsy.
Proteomic studies on MTLE patients have
been conducted. The findings of the present
study are published in Cellular & Molecular
Neurobiology. Srivastava A, Banerjee J,
Dubey V, Tripathi M, Chandra PS, Sharma
MC, Lalwani S, Siraj F, Doddamani R, Dixit
AB. Role of Altered Expression, Activity and
Sub-cellular Distribution of Various Histone
Deacetylases (HDACs) in Mesial Temporal
Lobe Epilepsy with Hippocampal Sclerosis.
Cell Mol Neurobiol. 2022;42(4):1049-1064.

Alteration in the TGFp signalling, CK2,
CdkS5, cPLA2 enzyme, Fibronectin-integrin-
Src pathway and MMPs were demonstrated
in MTLE-HS patients. These molecules
may represent new potential therapeutic
target for treatment of MTLE. Bera A,
Srivastava A, Dubey V, Dixit AB, Tripathi
M, Sharma MC, Lalwani S, Chandra PS,
Banerjee J. Altered hippocampal expression
and function of cytosolic phospholipase
A2 (cPLA2) in temporal lobe epilepsy (TLE).
Neurol Res. 2022;44(8):748-753.Paul D, Dixit

3 Kynurenic acid is a bioactive compound produced along Kynurenine pathway during disintegration of tryptophan.

ANNUAL REPORT 2022-23



"

1“.1- B

? o

'H-Ihr“"{

s, ot

8] 53 £1

AB, Srivastava A, Banerjee J, Tripathi M,
Suman P, Doddamani R, Lalwani S, Siraj F,
Sharma MC, Chandra PS, Singh RK. Altered
expression of activating transcription factor
3 in the hippocampus of patients with mesial
temporal lobe epilepsy-hippocampal sclerosis
(MTLE-HS). Int J Neurosci. 2022; 21:1-7.
Paul D, Dixit AB, Srivastava A, Banerjee J,
Tripathi M, Suman P, Doddamani R, Lalwani
S, Siraj F, Sharma MC, Chandra PS, Singh RK.
Altered expression of activating transcription
factor 3 in the hippocampus of patients with
mesial temporal lobe epilepsy-hippocampal
sclerosis (MTLE-HS). Int J Neurosci. 2022;
21:1-7.

Our studies demonstrated that Cdk5
differentially regulates excitatory synaptic
activity in the hippocampal and ATL
region of patients with MTLE-HS. We also
demonstrated that it might have a potential
role in increasing the stability of gephyrin-
dependent y2 subunit containing GABAA
receptor clusters in FCD. Part of this study
has been published in Neuroscience Letters.
Banerjee J, Srivastava A, Sharma D, Dey
S, Manjari Tripathi, Sharma MC, Sarat
Chandra P, Banerjee Dixit A. Differential

MAGNETOENCEPHALOGRAPHY (MEG)

regulation of excitatory synaptic transmission
in the hippocampus and anterior temporal

lobe by cyclin dependent kinase 5
(CdkS) in mesial temporal lobe epilepsy
with hippocampal sclerosis (MTLE-HS).

NeuroscilLett. (2021):136096. doi: 10.1016/j.
neulet.2021.136096.

We utilize liquid chromatography and tandem
mass spectrometry to identify altered lipids in
resected brain specimens from FCD patients
compared to non-epileptic controls. Based
on these results, we propose that a similar
approach utilizing unique lipid mass spectra
can be used for defining the EZs in FCD. The
observed distinct lipid mass spectra of cortical
tissues from FCD patients could be used for
real-time guidance during surgery as well as
for ex vivo examination of resected tissues
for diagnostic purposes. This study has been
published in Epilepsy Research: Kumar K,
Yadav N, Banerjee J, Tripathi M, Sharma MC,
Lalwani S, Siraj F, Chandra PS, Sengupta S,
Dixit AB. Mass spectrometry-based lipidomic
analysis reveals altered lipid profile in brain
tissues resected from patients with focal
cortical dysplasia (FCD). Epilepsy Res. 2021;
177:106773.
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The current findings show association pilocarpine model of temporal lobe

of altered TAG  synthesis/metabolism epilepsy. Exp Neurol. 2022; 347:113916.

with FCD  pathology. Downregulation . . .

of DAGs, phosphatidylcholine, and ° Tll:llpatl:; M., ]}?odgamam R, Iinta RC}’

phosphatidylethanolamine in FCD Ahemad N, Chandra PS. Endoscopic

: Total Corpus Callosotomy and Pan

further suggests that degradation and/ .

. Commissurotomy for Lennox-Gastaut

or decreased synthesis of these structural .

e . Syndrome. Neurol India. 2022;70(1):

glycophospholipids and DAGs may contribute 63-67

to increased TAGs. We propose that increased )

TAG levels could serve as potential biomarker 6. Tripathi M., Kumar K, Banerjee AD,

of FD and the lipid mass spectra, if validated Dubey V, Siraj F, Sharma MC, Lalwani S,

on a greater number of FCD patients, can aid Chandra PS, Banerjee J. Transcriptomic

in real time identification of resection margins profiling of nonneoplastic cortical
akin to intelligent knife (iKnife) approach. tissues reveals epileptogenic
. . mechanisms in dysembryoplastic
Publications: neuroepithelial tumors. Funct Integr
. Genomics. 2022. doi: 10.1007/s10142-
1. Tripathi M., Bera A, Srivastava A, 022-00869-1.
Dubey V, Dixit AB, Sharma MC, Lalwani
S, Chandra PS, Banerjee J. Altered 7. Tripathi M., Kaur K, Agrawal M, Yadav
hippocampal expression and function M, Chandra PS, Samala R, Doddamani
of cytosolic phospholipase A2 (cPLA2) R, Ramanujam B, Singh G. On-scalp
in temporal lobe epilepsy (TLE). magnetoencephalography: A long
Neurol Res. 2022 Aug;44(8):748-753. but promising road ahead? Clin
doi: 10.1080/01616412.2022.2051131. Neurophysiol. 2021;132(2):696-697.

2. Tripathi M., Paul D, Dixit AB, Srivastava - Tripathi M, . Dey S, Banerjee
A, Banerjee J, Suman P, Doddamani R, AD, Doddamani RS, Sharma MC,
Lalwani S, Siraj F, Sharma MC, Chandra Lalwani S, .Chandra PS, Banerjee . J.
PS, Singh RK. Altered expression Alte}:’ed thptl))a;rnpal ky‘rl;urenme
of activating transcription factor ﬁat way .:nle’?;l.to ism hcontr LTS ,t';
3 in the hippocampus of patients yperexcitability n numan mesia

. , . temporal lobe epilepsy-hippocampal
with mesial temporal lobe epilepsy- -
. . sclerosis. Br J Pharmacol.
hippocampal sclerosis (MTLE-HS). Int 2021;178(19):3959-3976
J Neurosci. 2022; 21:1-7. ’ ) )
. . . ) 9. Tripathi M., Sharma D, Dixit AB, Dey

3. Tripathi M., Srivastava A, Banerjee S, Doddamani R, Sharma MC, Lalwani
J, Dubgy v, 'Cl}andra PS, Shgrma MC’ S, Gurjar HK, Chandra PS, Banerjee
Lalwani S, Siraj F, Doddamani R, Dixit J. Increased levels of a4-containing
AB. Role of Altered Expression, GABAA receptors in focal cortical
Activity and Sub-cellular Distribution dysplasia: A possible cause of
of Various Histone Deacetylases benzodiazepine resistance. Neurochem
(HDACs) in Mesial Temporal Lobe Int. 2021; 148:105084.

Epilepsy with Hippocampal Sclerosis.
Cell Mol Neurobiol. 2022;42(4):1049- 10. Tripathi M., Kumar K, Yadav N,

1064.

4. Tripathi M., Dubey V, Dey S, Dixit AB,
Chandra PS, Banerjee J. Differential
glutamate receptor expression and
function in the hippocampus, anterior
temporal lobe and neocortex in a

Banerjee J, Sharma MC, Lalwani S, Siraj
F, Chandra PS, Sengupta S, Dixit AB.
Mass spectrometry-based lipidomic
analysis reveals altered lipid profile
in brain tissues resected from patients
with focal cortical dysplasia (FCD).
Epilepsy Res. 2021; 177:106773.
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11.

12.

13.

14.

15.

MAGNETOENCEPHALOGRAPHY (MEG)

Tripathi M., Srivastava A, Kumar K,
Banerjee J, Dubey V, Sharma D, Yadav
N, Sharma MC, Lalwani S, Doddamani R,
Chandra PS, Dixit AB. Transcriptomic
profiling of high- and low-spiking
regions reveals novel epileptogenic
mechanisms in  focal cortical
dysplasia type II patients. Mol Brain.
2021;14(1):120. doi: 10.1186/s13041-
021-00832-4.

Tripathi M., Banerjee J, Srivastava
A, Sharma D, Dey S, Sharma MC,
Chandra PS, Banerjee AD. Differential
regulation of excitatory synaptic
transmission in the hippocampus
and anterior temporal lobe by
cyclin dependent kinase 5 (CdkS5) in
mesial temporal lobe epilepsy with
hippocampal sclerosis (MTLE-HS).
Neurosci Lett. 2021; 761:136096.

Tripathi M., Mandal PK, Kaur K, Garg
A, Chandra PS, Singh G, Viswanathan
V, Bharti K, Singh V, Ramanujam B, Bal
CS, Sharma MC, Pandey R, Vibha D,
Singh RK. Comparative contribution
of magnetoencephalography (MEG)
and single-photon emission computed
tomography (SPECT) in pre-operative
localization for epilepsy surgery: A
prospective blinded study. Seizure.
2021; 86:181-188. doi: 10.1016/].
seizure.2021.02.005.

Tripathi M., Mandal PK, Kaur K,
Ramanujam B, Viswanathan V, Bharti
K, Singh G, Singh V, Garg A, Bal
CS, Sharma MC, Pandey R, Dash D,
Chandra PS. Diagnostic added value
of interictal magnetic source imaging
in presurgical evaluation of persons
with epilepsy: A prospective blinded
study. Eur J Neurol. doi: 10.1111/
ene.14935.

Tripathi M., Kaur T, Diwakar A,
Kirandeep, Mirpuri P, Chandra PS,
Gandhi TK. Artificial Intelligence
in Epilepsy. Neurol India. 2021 May-
Jun;69(3): 560-566. doi: 10.4103/0028-
3886.317233. PMID: 34169842.
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Tripathi M., Doddamani RS,
Samala R, Subianto H, Ramanujam
B, Chandra PS. Robotic-Guided
StereoElectroEncephalography  for
Refractory Epilepsy: Technique
and Nuances. Neurol India. 2021 May-
Jun;69(3):587-591.

Tripathi M., Doddamani RS, Samala R,
Chandra PS. Letter to the Editor. Boltless
Stereo Electro Encephalography: a
necessity in very young children. J
Neurosurg Pediatr. 2021 Jun 18:1-2.

Tripathi M., Samala R, Doddamani
R, Chandra PS. Letter to the Editor. Is
arterial spin labeling relevant in MRI-
negative drug-refractory epilepsy?
J Neurosurg Pediatr. 2021; 18:1. doi:
10.3171/2021.3. PEDS21139.

Tripathi M., Roth J, Constantini S,
Ekstein M, Weiner HL, Chandra PS,
Cossu M, Rizzi M, Bollo RJ, Machado
HR, Santos MV, Keating RF, Oluigbo CO,
Rutka JT, Drake JM, Jallo GI, Shimony
N, Treiber JM, Consales A, Mangano FT,
Wisoff JH, Teresa Hidalgo E, Bingaman
WE, Gupta A, Erdemir G, Sundar SJ,
Benifla M, Shapira V, Lam SK, Fallah A,
Maniquis CAB, Tisdall M, Chari A, Cinalli
G, Blount JP, Dorfmuller G, Bulteau
C, Uliel-Sibony S. Epilepsy surgery
in infants up to 3 months of age:
Safety, feasibility, and outcomes: A
multicenter, multinational study.
Epilepsia. 2021;62(8):1897-1906. doi:
10.1111/epi.16959.

Tripathi M., Chandra PS, Doddamani R,
Girishan S, Samala R, Agrawal M, Garg A,
Ramanujam B, Bal C, Nehra A. Robotic
thermocoagulative hemispherectomy:
concept, feasibility, outcomes, and
safety of a new “bloodless” technique.
J Neurosurg Pediatr. 2021; 2:1-12. doi:
10.3171/2020.10. PEDS20673.

Tripathi M., Agrawal M, Samala R,
Doddamani R, Ramanujan B, Chandra
PS. Epilepsy surgery in COVID times-a
unique conundrum. Childs Nerv Syst.
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2021 Apr 10:1-6. doi: 10.1007/s00381-
021-05048-4.

Tripathi M., Weil AG, Lewis EC, Ibrahim
GM, Kola O, Tseng CH, Zhou X, Lin KM,
Cai LX, Liu QZ, Lin JL, Zhou WJ, Mathern
GW, Smyth MD, ONeill BR, Dudley R,
Ragheb J, Bhatia S, Delev D, Ramantani
G, Zentner J, Ojemann J, Wang AC, Dorfer
C, Feucht M, Czech T, Bollo RJ, Issabekov
G, Zhu H, Connelly M, Steinbok P, Zhang
JG, Zhang K, Hidalgo ET, Weiner HL,
Wong-Kisiel L, Lapalme-Remis S, Chandra
PS, Hader W, Wang FP, Yao Y, Olivier
Champagne P, Guo Q, Li SC, Budke M,
Pérez-Jiménez MA, Raftapoulos C, Finet P,
Michel P, Schaller K, Stienen MN, Baro V,
Cantillano Malone C, Pociecha J, Chamorro
N, Muro VL, von Lehe M, Vieker S, Oluigbo
C, Gaillard WD, Al Khateeb M, Al Otaibi F,
Krayenbtihl N, Bolton J, Pearl PL, Fallah A.
Hemispherectomy Outcome Prediction
Scale: Development and validation
of a seizure freedom prediction tool.
Epilepsia. 2021;62(5):1064-1073. doi:
10.1111/epi.16861.

Tripathi M., Agrawal M, Samala R,
Doddamani RS, Goyal A, Chandra
PS. Is surgery effective for treating
hypothalamic hamartoma causing
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isolated central precocious puberty? A
systematic review. Neurosurg Rev. 2021.
doi: 10.1007/s10143-021-01512-6.

Tripathi M., Mirpuri P, Chandra PP,
Samala R, Agarwal M, Doddamani R,
Kaur K, Ramanujan B, Chandra PS.
The development and efficacy of a
mobile phone application to improve
medication adherence for persons with
epilepsy in limited resource settings:
A preliminary study. Epilepsy Behav.
2021 Mar; 116:107794. doi: 10.1016/j.
yebeh.2021.107794.

Tripathi M., Ansari AQ, Sharma P. A
patient-independent classification
system for onset detection of seizures.
Biomed Tech (Berl). 2021: 8;66(3):267-274.

Tripathi M., Agrawal M, Chandra PS,
Samala R, Doddamani RS, Ramanujan
B. Letter. Risk Factors for Seizure
Worsening After Epilepsy Surgery in
Children and Adults: A Population-
Based Register Study. Neurosurgery.
2021. 15;88(4): E364-E365. doi: 10.1093/
neuros/nyaa559.

SEEG Implantation
(1.04.2022-31.03.2023)

Male Patients, 17,

8213
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L] Female Patients, 4
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19th Foundation Day 2022
@,‘.ﬂn Hhﬁﬁ,

fmﬁcg NATIONAL BRAIN RESEARCH CENTRE
3 v ;— 19th FOUNDATION DAY India’s premier neuroscience
B p—= institute, National Brain
. b 3 Research  Centre (NBRC)
£ e = observes 16 December every
Future of Neurostimylation and Measurement: year as its foundation day
] | ] ) when the first stone was laid
- Wireless ¢connection of brain and mind at the foothills of Aravalli
. ) in the state of Haryana.

NBRC celebrated its 19th
Foundation Day on December
16th, 2022 at the P.N. Tandon
Auditorium, located on its
campus in Manesar, Haryana.
The event was inaugurated by
Director, NBRC by reading out
a written message from Prof.
P. N. Tandon. It was followed
by a public lecture titled.
“Future of Neurostimulation
& Measurement: Wireless
Connection of Brain & Mind”,
by Prof. Risto J. Ilmoniemi,
Department of Neuroscience &
Biomedical Engineering, Aalto
University, Finland. He talked
about the new age technology
of trans-cranial stimulation

= i

'jfr ) Guest Speaker

- :: . Professor Risto llmoniemi using focused magnetic beam
.". Department of Neuroscience and Blomedical Engineering gy and its utility in treating
,_/ ™ Aalto University Finland neurological conditions.

He discussed the utility of

16th December 2022, Fr":{ﬂ!ld - using multiple high-powered

- LS (oY magnets to simultaneously

2:30 PM - Talk stimulate a brain region as

small as a cubic centimeter
using the new prototype
developed in his lab. The
technology offers a non-
invasive alternative to surgical
intervention. The lecture was
attended by a large audience.

3:30 PM - High Tea

= 'r,r
Venue : U].;/‘q s e
P.N. Tandon Auditorium . . L/ |
Mational Brain Research Centre
NH-8, Manesar, Gurugram, Haryana 122051 s
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India International Science Festival (IISF)
21st-24th January, 2023

A four-day event on the 8th Edition of the India International Science Festival (IISF) with the
theme “Marching Towards Amrit Kaal with Science, Technology, and Innovation”, happened at
Maulana Azad National Institute of Technology (MANIT), Bhopal.

.13; e Eri
FE STIV&\
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Certificate Course on
Laboratory Animal Science (CCLAS)
6th-17th February

A two-week long “Certificate Course on Laboratory Animal
Science (CCLAS)” was conducted at the National Brain
Research Centre from 6th to 17th February, 2023. The course
was designed to provide participants with a comprehensive
understanding of the principles and practices of laboratory
animal science, in accordance with the Federation of
European Laboratory Animal Science Associations (FELASA)
category C requirements.
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Society on Neuroimmune Pharmacology
Conference
15th -18th March, 2023

National Brain Research Centre (NBRC) hosted the 27th Society on Neuroimmune
Pharmacology Conference (SNIP) 2023 showcasing the recent advances in the intersecting
areas of neuroscience, immunology, pharmacology, and its translational aspects, in particular,
HIV and drug abuse.

dh Annua
Neurolmm
15-18 March 2023

ﬁ The Lalit Hoted, New Delhi, India
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Sensory neuron network of C. elegans, showing mechano-sensory (PVD) neurons inside a worm for axon regeneration.
From the lab of Prof. Anindya Ghosh Roy.
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GENERAL & ACADEMIC ADMINISTRATION

General & Academic Administration — A Profile

The Administration of the Institute consists
of the following major wings:

1. General Administration is headed
by the Chief Administrative Officer,
responsible for overall Management
of Establishment, Personnel &
Administration Wing, Stores & Purchase
Wing, Import & Project Cell, Finance &
Accounts Wing, Estate Management &
Engineering Maintenance Wing — Civil,
Electrical & Mechanical.

2. Academic Administration is headed
by the Registrar, responsible for the
students’ administration, project co-
ordination, new students’ admissions,
course co-ordination etc. The officer is
also responsible for administration of all
the projects.

During the year wunder review, the
administration of NBRC observed all
the important days as directed by the
Government of India such as Independence
Day, Hindi Pakhwada, Vigilance Awareness
week, International Yoga Day etc. The
Administration achieved excellence in
execution of the following activities at NBRC:

. The annual cultural festival of NBRC,
‘TANTRIKA 2023’ was organized within
the campus, which included a variety
of cultural and sports events. Students,
officers, and staff of NBRC participated
in the event. The following talks were
organized during TANTRIKA 2023.

+ A talk by the musician, Nikhil David was
arranged on 31st March, 2023.

% A talk by Shri. Sathyanarayanan AR,
CEO, Embright Infotech was organized
on 24th March, 2023.

. Provided necessary logistics in
conducting international and national
conferences/seminars conducted within
the campus as well outside the campus.

ANNUAL REPORT 202223

. Made major imports from different
countries in terms of equipment and other
consumables with meticulous planning
and adhered to a precise schedule.

. The 19th Foundation Day of NBRC was
held on 16th day of December, 2022.
On this occasion, several programmes
were organized within and outside the
campus. The day-long celebrations
included the poster presentations on
ongoing research activities at NBRC.
Students from various schools were
invited to interact with NBRC scientists
and they also visited the laboratories.

. A blood donation camp was also held on
the Foundation Day. A quiz programme
for the students from local schools was
also conducted.

. On this august occasion of the 19th
Foundation Day, Prof. Risto J. [Imoniemi
of Aalto University, Finland delivered
a lecture to the students and scientific
community at NBRC, Manesar.

Implementation of Official Language

NBRC Administration has given due
importance for the implementation of Hindi
as its Official Language and has made full
efforts in implementing the use of official
language in all the administrative jobs such
as internal meetings, interviews, debates,
general applications etc.

RTI Act

The provisions of RTI Act are being followed at
NBRC in letter and spirit. All RTI applications
received during 2022-23 seeking information
on various matters concerning NBRC were
disposed of within the prescribed time limit.
The quarterly reports containing number
of requests received with date, details of
compliance, amount of charges etc., were
shared with CIC and updated on NBRC
website.
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Women Empowerment

NBRC has a distinct feature of giving equal
opportunity to women. The Committees,
constituted to do wvarious work of
Administration, Academics and scientific
activities, have women members to ensure
equal & fair participation of women. There is
also a committee for redressal of complaints
relating to any sexual harassment of women
at NBRC and grievances, if any, from
aggrieved girl students/ women employees
of NBRC. Any lady/ woman of NBRC, among
the Students/ Employees, who is subjected
to sexual harassment may approach any of
the committee members.

Reservations and concessions in
Employment & Admissions of Students

NBRC follows reservations & concessions
as per rules of Government of India in
employment; in the matter of students’
admissions, the provision of exemption as
provided in Gazette Notification No. 5 dated
4th January, 2007 is applicable.

Vigilance

The Institute has a Chief Vigilance Officer for
maintaining virtue, integrity and efficiency
within the organization. As per the guidelines
of DBT, one of the scientists of NBRC has
been nominated as part-time Chief Vigilance
Officer of the Centre.
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S. No.
1.

STRUCTURE & GOVERNANCE

Members of NBRC Society

Name

Dr. Jitendra Singh

Hon’ble Minister of State (IC)
Ministry of S&T,

Govt. of India

New Delhi

Designation
President

Shri. Anil Vij

Hon’ble Minister in-charge of the Departments of
Haryana Ayush, Health Services, Medical Educa-
tion, and Science & Technology

Member (Ex-Officio)

Dr. Rajesh S. Gokhale
Secretary,

Department of Biotechnology
Ministry of Science & Technology
Government of India

New Delhi

Member (Ex-Officio)

Dr. Rajiv Bahl

Secretary,

Department of Health Research and

Director General,

Indian Council of Medical Research (ICMR), New
Delhi

Member (Ex-Officio)

Dr. Srivari Chandrasekhar,
Secretary,

Ministry of Science and Technology
Government of India

New Delhi

Member (Ex-Officio)

Dr. Ashok Khemka

Principal Secretary,

Department of Science & Technology,
Govt. of Haryana

Member (Ex-Officio)

Shri. Chaitanya Murti

Joint Secretary (Admin),
Department of Biotechnology,
New Delhi

Member (Ex-Officio)

Shri. Vishvajit Sahay

Additional Secretary & Financial Advisor,
Department of Biotechnology,

Ministry of Science & Technology

New Delhi

Member (Ex-Officio)

Prof. Krishanu Ray

Director

National Brain Research Centre,
Manesar, Haryana

Member Secretary
(Ex-Officio)
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Name

Dr. Ashok Panagariya,
Former IMA President,
Jaipur

Designation
Member

11.

Prof. Vijaylakshmi Ravindranath,
Professor,

Centre for Neuroscience,

Indian Institute of Science (1ISc), Bengaluru.

Member

12.

Prof. Prabhu Nath Pandey,

Professor & Head,

Department of Neurosurgery,

Lok Nayak Jai Prakash Narayan Hospital,
New Delhi.

Member

13.

Prof. M. V. Padma Srivastava,
Professor & Head,

Department of Neurology,

Chief Neurosciences Centre, AIIMS,
New Delhi.

Member

14.

Prof. B. N. Gangadhar,

Former Director,

National Institute of Mental Health and
Neuro-Sciences (NIMHANS),
Bengaluru.

Member

15.

Dr. Senapathy 'Kris' Gopalakrishnan,
Co-Founder,
Infosys Ltd., Bengaluru.

Member
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Members of Governing Body

Name

Dr. Rajesh S. Gokhale
Secretary

Department of Biotechnology,
C.G.O Complex,

New Delhi - 110 003

Designation
Chairperson

Shri Chaitanya Murti

Joint Secretary (Admin),
Department of Biotechnology,
C.G.O Complex,

New Delhi - 110 003

Member (Ex-Officio)

Shri. Vishvajit Sahay

Additional Secretary & Financial Advisor,
Department of Biotechnology,

C.G.O Complex,

New Delhi — 110 003

Member (Ex-Officio)

Dr. Sanjay Kr. Mishra
Scientist - H

Department of Biotechnology,
C.G.O Complex,

New Delhi — 110 003

Member (Ex-Officio)

Prof. Krishanu Ray

Director

National Brain Research Centre,
Nainwal Road,

Manesar — 122 052, Haryana

Member (Ex-Officio)

Prof. Pravat Kr. Mandal
Scientist-VII

National Brain Research Centre,
Nainwal Road,

Manesar — 122 052, Haryana

Member (Ex-Officio)

Dr. Suraksha S. Diwan
Scientist ‘F’,

Department of Biotechnology,
C.G.O Complex,

New Delhi — 110 003

Member (Ex-Officio)
(Nodal Officer of NBRC)

Shri. Tanmoy Bhattacharya
Chief Administrative Officer
National Brain Research Centre,
Nainwal Road,

Manesar — 122 052, Haryana

Member Secretary
(Ex-Officio)

Prof. Vidita Vaidya,

Professor,

Department of Biological Science,

Tata Institute of Fundamental Research (TIFR),
Mumbai.

Member
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Name

Prof. Jayasri Das Sarma,

Department of Biological Sciences, Indian Institute
of Science Education and Research (IISER),
Kolkata.

Designation
Member

11.

Prof. M. R. Satyanarayana Rao,

Honorary Professor,

Chromatin Biology

Laboratory, Neuroscience Unit (NSU), Jawaharlal
Nehru Centre for Advanced

Scientific Research (JNCASR),

Bengaluru.

Member

12.

Prof. Kameshwar Prasad,

Former Professor,

Department of Neurology,

All India Institute of Medical Sciences (AIIMS), and
Director, RIMS, Ranchi

New Delhi

Member
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Members of the Finance Committee

Name
Sh. Vishvajit Sahay

Additional Secretary & Financial Advisor,

Department of Biotechnology,
New Delhi — 110003

Designation
Chairperson

Dr. Sanjay Kr. Mishra
Scientist - H

Department of Biotechnology,
New Delhi

Member (Ex-Officio)

Prof. Krishanu Ray

Director

National Brain Research Centre,
Nainwal Road,

Manesar — 122 052, Haryana

Member (Ex-Officio)

Shri. Tanmoy Bhattacharya
Chief Administrative Officer
National Brain Research Centre,
Nainwal Road,

Manesar — 122 052, Haryana

Member (Ex-Officio)

In-Charge F&AO

National Brain Research Centre, Nainwal

Road,
Manesar — 122 052, Haryana

Member Secretary
(Ex-Officio)

Prof. Pramod Kumar Garg
Executive Director

Translational Health Science and Technology

Institute (THSTI)
NCR Biotech Science Cluster

3rd Milestone, Faridabad-121001 (Haryana)

Member

Shri Praveen Kumar Bansal,
Former Vice President,

Income Tax Appellate Tribunal,
Government of India

Member

Shri M. Satish Kumar Reddy,

IRS, Former Commissioner of Central Goods
and Services Tax (CGST) and Customs,

Government of India

Member
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Members of Scientific Advisory Committee

S. No.
1.

Name

Prof. Siddharta Roy,
J.C. Bose Fellow,
Department of Biophysics Centenary Campus,

Bose Institute
Kolkata

Designation
Chairperson

Dr. Sanjay Kumar Mishra
Scientist — H,

(Scientific coordinator, NBRC)
Department of Biotechnology,
New Delhi

Member (Ex-Officio)

Prof. Krishanu Ray

Director

National Brain Research Centre, Nainwal
Road, Manesar,

Haryana

Member Secretary
(Ex-Officio)

Prof. Vidita Vaidya

Professor

Department of Biological Science,

Tata Institue of Fundamental Research (TIFR),
Mumbai

Member

Prof. Jayasri Das Sarma

Professor

Department of Biological Sciences,

Indian Institute of Science Education & Re-
search (IISER),

Kolkata

Member

Prof. M.R. Satyanarayana Rao

Honorary Professor

Chromatin Biology Laboratory,

Neuroscience Unit (NSU),

Jawaharlal Nehru Centre for Advanced Scien-
tific Research (JNCASR),

Bengaluru

Member

Prof. Kameshwar Prasad

Director

Rajendra Institute of Medical Sciences,
Ranchi, Jharkhand

Member
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S. No. Name

8

Prof. Venkatasubramanian Ganesan

Officer In-Charge

Translational Psychiatry Laboratory

Cognitive Neurobiology Division, Neurobiology
Research Centre, National Institute of Mental
Health & Neuro-Sciences (NIMHANS),
Bengaluru

Designation
Member

Prof. Ashalatha Radhakrishnan

Professor

Department of Neurology,

Sree Chitra Tirunal Institute of Medical Scienc-
es and Technology (SCTIMST),
Thiruvananthapuram, Kerala

Member

10

Prof. Rama Jayasundar

Professor & Head

Department of Nuclear Magnetic Resonance
(NMR), AIIMS,

New Delhi

Member

11

Prof. Vijay Kumar Kuchroo

Samuel L. Wasserstrom Professor of Neurology,
Harvard Medical School,

Boston, USA

Member

ANNUAL REPORT 2022-23




E %
STRUCTURE & GOVERNANCE ; s

Members of Board of Studies
(As on 31-03-2023)

Prof. Krishanu Ray

Director,

National Brain Research Centre,
Manesar, Haryana

Prof. Kunzang Chosdol
Department of Biochemistry,

All India Institute of Medical Sciences,
New Delhi

Dr. Sushil Kumar Jha

Associate Professor,

Jawaharlal Nehru University,

New Delhi

All the faculty members of NBRC

Offg. Registrar, Ex-Officio Member

ANNUAL REPORT 202223 173



&

~
L)

i

- STRUCTURE & GOVERNANCE

8] 53 £1

(LT

Members of the Academic Council
(As on 31-03-2023)

Prof. Krishanu Ray

Director,

National Brain Research Centre
Manesar, Haryana

Prof. K.Natarajan,

University of Delhi,

External Member

Prof. James Gomes,

IIT Delhi,

External Members

Prof. Chinmay K.Mukhopadhyay,
JNU, New Delhi

External Member

All Faculty members of NBRC

Offg. Registrar, Ex-Officio Member
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Members of the Building Committee
(As on 31-03-2023)

Prof. Dinakar M. Salunke Chairperson

Director, International Centre for Genetic Engineer-
ing and Biotechnology

New Delhi

Dr. Amulya K. Panda Director,
National Institute of Immunology (NII),
New Delhi

Dr. S. K. Gupta

Deputy Director (Retired) & Emeritus
Scientist

National Institute of Immunology (NII), New Delhi

Shri. V. H. Rao

Senior Consultant Engineering, Mehrauli - Badar-
pur Road,

Near Batra Hospital, Hamdard Nagar, New Delhi

Shri. M. K. Gupta
Engineer-In-Charge (Civil)
IUAC

New Delhi

Prof. Sidhartha Satpathy
HOD,
Hospital Administration, AIIMS, New Delhi

Prof. Krishanu Ray,

Director (Ex-officio)

National Brain Research Centre
Manesar, Haryana
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Staff at NBRC
(April, 2022 to March, 2023)

Scientific Staff:

S. No. Name Designation

1. Prof. Krishanu Ray Director, NBRC w.e.f 28th October, 2022

2. Prof. Pramod Kumar Garg Additional Charge as Director, NBRC w.e.f
02.08.2022 to 27.10.2022

& Prof. Pravat Kumar Mandal Scientist — VII/ Director-in-Charge, NBRC
w.e.f01.01.2021 to 30.06.2022

4. Prof. Pankaj Seth Scientist — VII

S. Prof. Anirban Basu Scientist — VII

6. Prof. Shiv Kumar Sharma Scientist-VII (On lien)

7. Prof. Soumya Iyengar Scientist — VII (Offg. Registrar)

8. Prof. Nandini C. Singh Scientist-VI (Working at UNESCO, New
Delhi on deputation basis)

0. Dr. Ellora Sen Scientist — VI

10. Dr. Ranjit Kumar Giri Scientist — VI

11. Dr. Sourav Banerjee Scientist — VI (w.e.f 01.07.2022)

12. Dr. Arpan Banerjee Scientist — VI (w.e.f 09.01.2023)

13. Dr. Anindya Ghosh Roy Scientist - V

14. Dr. Mayanglambam Dhruba Singh | Scientist-III

15. Dr. Bhavani Shankar Sahu Scientist-III

16. Mr. Mahender Kumar Singh Information Scientist

Administrative Staff:

S. No. Name Designation

1. Mr. Tanmoy Bhattacharyya Chief Administrative Officer

2. Mr. Santosh Kumar Choudhary Deputy Finance Officer

& Ms. Pooja Gosain Administrative Officer

4. Ms. Shiwani Tanwar Administrative Officer (Acad.)

S Mr. Ravinder Pal Stores & Purchase Officer

6. Sanjay Kumar Gupta Office Assistant

7. Mr. Suraj Bhan Office Assistant

8. Mr. Himanshu Mal Office Assistant (Working at ICSSR,
New Delhi on deputation basis)

0. Mr. Ajay Kumar Dehariya Office Assistant

10. Mr. Rakesh Kumar Yadav Office Assistant

11. Mr. Parmander Singh Rawat Office Assistant

12. Mr. Jitendra Kumar Meena Office Assistant

13. Mr. Bhupender Pal Sharma Driver Grade-I

14. Mr. Satish Kumar Driver Grade-II

ANNUAL REPORT 2022-23




Technical Staff :

STRUCTURE & GOVERNANCE

S. No. Name Designation

1. Mr. Sanjeev Kumar Choudhary Assistant Engineer

2. Dr. D.D. Lal Technical Officer

3. Dr. Inderjeet Yadav Veterinarian

4. Mr. Jitender Ahlawat Technical Officer — B

S. Mr. Arvind Singh Pundir Technical Officer - B

6. Mr. Kedar Singh Bajetha Computer Operator

7. Ms. Seepika Computer Operator

8. Mr. Sachin Kumar Computer Operator

0. Ms. Tarnnum Mansoori Computer Operator

10. Mr. Sanjeev Bhardwaj Computer Operator

11. Dr. Kanhaiya Lal Kumawat Technician-C

12. Mr. Shankar Dutt Joshi Technician-C

13. Mr. Sumit Kumar Sinha Technician-C
Mahapatra

14. Mr. D. Narender Technician-C

15. Mr. Mithlesh Kumar Singh Technician-B

16. Mr. Ankit Sharma Technician-B

17. Mr. Sanjay Kumar Technician-B

18. Mr. Yunis Khan Technician-B

19. Md. Irshad Alam Technician-B

20. Mr. Durga Lal Meena Technician-B

21. Mr. Manish Kumar Technician-B

22. Mr. P. Manish Technician-B

23. Mr. Dil Bahadur Karki Technician-A

24. Mr. Rammehar Technician-A

25. Mr. Hari Shankar Technician-A

26. Mr. Mahendra Singh Technician-A

27. Mr. Sanjay Kumar Singh Technician-A
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Research & Project Associates
(As on 31-03-2023)
Wellcome Trust India Alliance / DBT India Alliance Early Career Fellow

1 Dr. Nivethida Thirugnanasambandam (Till 29-04-2022)
2 Dr. Swagata Dey

Project Assistant in 2022-23

1 Mr. Varun Madan Mohan (Till 02-05-2022)
2 Mr. Shubham Singhal (Till 22-12-2022)

3 Mr. Dipani Alish Rajesh (Till 27-04-2022)
4 Ms. Sanchi Ahuja (Till 23-01-2023)

S Ms. Pallavi Pant (Till 16-09-2022)

6 Mr. Arun EVR

7 Mr. Vinayak Ghosh

8 Ms. Avantika Samkaria

9 Ms. Rimil Guha Roy

10 Ms. Kavinila S

11 Mr. Souren Sadhukhan

12 Ms. Bhavya Gohil

13 Ms. Sanchi Ahuja (Till 23.01.2023)

14 Mr. Mukaram Hafiz Bhat (Till 30-12-2022)
15 Ms. Saumya Rastogi

16 Ms. Tuhina Sanwal

17 Ms. Mydhily Vasudevan

18 Mr. Samuel Bekins S

19 Mr. Kameev Sharma (Till 31-03-2023)
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Research Associates in 2022-23
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Name

Dr. Sonika

Ms. Nidhi Sharma
Dr. Sushma Dagar
Dr. Dharmendra Puri (Till 27-06-2022)
Ms. Km Nisha

Dr. Atreye Majumdar
Dr. Dimpi

Dr. Yashika Arora
Dr. Shruti Patrick
Dr. Anupama K.P.

S| (e XU O (O[5 {290 a0 L=

—
&

ICMR Research Associate

Dr. Deepali Singh

SERB-National Post-Doctoral Fellowship

1. Dr. Soibam Shyamchand Singh(Till 28-10-2022)
2. Dr. Suman Saha

Research Fellows

Name

. Tripti Joshi (From 12/02/2022 till 10/05/2022)

. Hriday Shankar Pandey (From 10/02/2022 till 30/08/2022)
. Chitra Mohinder Singh Singal (From 19/02/2022till26/07 /2022)
. Priyanka Ghosh (From 09-08-2022 till 08-02-2023)

. Shruti Patrick (From 24-06-2022 till 23-12-2022)

. Biswaranjan Sahoo (From 28-10-2022 till 27-01-2023)

. Harjot Kaur Brar (From 23-12-2022 till 22-06-2023)

. Gourav Sharma (From 18-02-2023 till 17-05-2023)

. Sarbani Samaddar (From 23-02-2023 till 22-05-2023)

. Pooja Parishar (From 24-02-2023 till 23-05-2023)

. S Balakumar (From 18-02-2023 till 17-05-2023)
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Project Employees in 2022-23

S/No Faculty

1. Mr. Manjit, Lab attendant (MEG Project)

2. Mr. Om Prakash Jakhar, Nurse (MEG Project)

3. Mr. Prem Chand, Manager (MEG Project)

4. Ms. Priya Shrivastav, Nurse (MEG Project)

S. Mr. Gaurav Singh, Technologist (MEG Project)

6. Mr. Dharmendra Jakhar, Technical Assistant (Project) (MEG Project)
7. Mr. Sachin Kumar, Lab Attendant (MEG Project)

8. Mr. Deepak Kumar, Nursing Orderly (MEG Project)

9. Ms. Meenu Yadav, Technician (MEG Project)

10 Mr. Amit Kumar Srivastava, Nursing Orderly (MEG Project)

11 Dr. P. Prarthana Chandra, Casualty Medical Officer (MEG Project) (Till 17.06.2022)
12 Ms. Divyasree V.M, Nurse (MEG Project)

13 Mr. Gaurav Rawat, Technician (Project) (MEG Project)

14 Ms. S halini, Technical Assistant (Project)

15 Mr. Neeraj Kasana, Technical Assistant (Project)

16 Mr. Sukhvir Singh Pundir, Technical Associate (Computer / IT) (Till 29-04-2022)
17 Dr. Ruby Goel, Scientist 'B' (Project) (Till 29-07-2022)

18 Mr. Mantosh Patnaik, Research Assistant (Project) (Till 30-06-2022)
19 Ms. Sruthy Ravivarma, Project Assistant (Project)

20 Ms. Shallu, Scientist (Project) (Till 11-11-2022)

21 Dr. Shah Zinkal Atul, Project Scientist-III (Project) (Till 28.10.2022)
22. Ms. Risna K. R., Junior Research Fellow (Project)

23. Dr. Yashika Arora, Project Scientist I (Project) (Till 27-09-2022)

24 Ms. Dhurgadevi K.R, Project Assistant (Project) (Till 09-12-2022)

N
ul
<
=

. Pawan Kumar Yadav, Technical Assistant (MEG Project) (Till 19-04-2022)
. Sainath Murli, Project Associate - I (Project) (Till 22-08-2022)
. Zohab Ahasan, R&D Engineer (Project) (Till 20-04-2022)

. Priyanka Chakraborty, Project Scientist — I (Till 28.10.2022)

. Anshika Goel, Research Scientist (Project) (Till 04-11-2022)

. Shardha Gaur, Neuropsychologist (Project) (Till 07-10-2022)

. Komal Jindal, Project Scientist-II (Project) (Till 21-10-2022)

. Ajay Pal, Project Associate -1 (Project)

. Sonia Mor, Clinical Trail Specialist (Project)

. Saurav Roy, Scientist (Project)

. Sandhya, Research Manager (Project) (Till 31-01-2023)

. Aanchal Choudhary, Senior R&D Engineer (Project)

. Gaurav Sharma, Project Scientist - I (Project) (Till 28.10.2022)
. Aishwarya lyengar, Junior Research Fellow (Project)

. Supraja B., Project Assistant (Project)

. 15 ANNUAL REPORT 202223
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STRUCTURE & GOVERNANCE

General & Integrated Students
(As on 31-03-2023)

Ph.D. Degrees Awarded (2022-23)

. Name of the Students

(/7]
=
2
o

Dr. Chitra Mohinder Singh Singhal

"

<R

F=d 13 e

TauE,

Dr. Tripti Joshi

Dr. Hriday Shanker Pandey

Dr. Apurva Agrawal

Dr. Guncha Bhasin

Dr. Indrajith R Nair

Dr. Apoorv Sharma

Dr. Shruti Patrick

52|22 U [ O] 9 1o L=

Dr. Surajit Chakraborty

—
=

Dr. Priyanka Ghosh

11.

Dr. Biswaranjan Sahoo

M.Sc. Degrees Awarded (2022-23)

(/7]
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‘
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Name of the Students
. Dyutika Banerjee

=
1z

=
7

. Janhvi Mahesh Dhongdi

=
7

. Mohima Mukherjee

=
7

. Mrittika Dey

=
7

. Muskaan Verma

=
7

. R. Madhumita

=
H

. Rajat Joshi

29| S} o B £ [E L =

=
=

. Shuvrangshu Guha

Ph.D. Students (2022-23)

. Name of the Students

»n
H
2
(=]

1. Mr. Apoorv Sharma (Till 11-11-2023)

2. Mr. Biswaranjan Sahoo (Till 27-03-2023)
3. Mr. Indrajith R Nair (Till 07-10-2022)

4. Mr. S Balakumar

S. Ms. Arti Kumari

6. Ms. Mukta Kumari

7. Md. Tipu Khan

8. Ms. Priyanka Ghosh (Till 19-12-2022)

9 Ms. Sarbani Samaddar

10 Ms. Shruti Patrick (Till 11-11-2022)
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Sr. No Name of the Students

11 Mr. Surajit Chakraborty (Till 11-11-2022)
12 Ms. Bindu

13 Mr. Sibaram Behera

14 Ms. Tripti Joshi (Till 28-04-2022)
15 Mr. Abhishek Singh Narvaria

16 Ms. Deepti Dama

17 Mr. Karthick R

18 Ms. Nisha Chetana Sastry

19 Ms. Shivangi Sharma

20 Ms. Sunanda Sharma

21 Ms. Dipanjana Banerjee

22 Ms. Gargi Majumdar

23 Ms. Kamakshi Garg

24 Ms. Partika

25 Ms. Shalini Sharma

26 Ms. Stuti Mohapatra

27 Ms. Anjali

28 Mr. Ankit Yadav

29 Ms. Archana Mehta

30 Mr. Chandramouli Mukherjee

31 Ms. Sakshi Shukla (Till 29-07-2022)
32 Ms. Sonia Balahun Umdor

33 Mr. Arkaprovo Sarkar (Till 29-07-2022)
34 Ms. P. V. Vinitha

35 Ms. Rashi Sharma (Till 22-06-2022)
36 Ms. Athira M Sarath

37 Mr. Anirudh S

38 Mr. Dhyey Vyas

39 Mr. Shashank Saxena

40 Ms. Archana Panwar

41 Ms. Deepti Thapliyal

42 Ms. Krittika Biswas

43 Ms. Sania Sultana

44 Ms. Anushka

45 Ms. Archismita Chatterjee

46 Ms. Chakshu Mangal

47 Ms. Dikshalee Bassi

48 Ms. Dipti Chakraborty

49 Ms. Pallabi Kisku

S0 Mr. Rohit Pant (Till 06-10-2022)
51 Mr. Swarnabh Chowdhury
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Integrated Ph.D. Students (2022-23)
Name of the Students
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. Guncha Bhasin (Till 17-08-2022)

Ms.

Uzma Din

. Chitra Mohinder Singh Singhal (Till 12-04-2022)

. Pooja Parishar

. Atanu Datta

. Hriday Shanker Pandey (Till 19-05-2022)

. Atrayee Basu (Till 14-01-2022)

. Gourav Sharma

S8l X || G 55| (29|18 =

. Harjot Kaur Brar

—
(@)

. Shubham Krishna

M.Sc. Students (2022-23)
Name of the Students

»
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‘

o

1. Ms. Dyutika Banerjee (Till 29-07-2022)
2. Ms. Janhvi Mahesh Dhongdi (Till 29-07-2022)
S Ms. Mohima Mukherjee (Till 29-07-2022)
4. Ms. Mrittika Dey (Till 29-07-2022)

S. Ms. Muskaan Verma (Till 29-07-2022)

6. Ms. R. Madhumita (Till 29-07-2022)

7. Mr. Rajat Joshi (Till 29-07-2022)

8. Mr. Shuvrangshu Guha (Till 29-07-2022)
9 Ms. Debadrita Mondal

10 Mr. Mihir Prafulla Pradhan

11 Mr. Rishabh V Bapat

12 Ms. Sreyashi Bhattacharjee

13 Mr. Aninda Sundar Modak

14 Mr. Shivam Malviya

15 Ms. Soumi Sen

16 Ms. Tulika Khargonkar

17 Mr. Tanmay Singhal

18 Mr. Sudipto Chaki

19 Ms. Triparna Chakraborty

20 Ms. Ayisha Mariyam P M (Till 14-03-2023)
21 Mr. Arkaprava Bhattacharya

22 Ms. Shreya Borthakur

23 Mr. Shreyas Govind Miraj

24 Ms. Aastha Vartak

25 Ms. Mahima Elsa Joji

26 Ms. Ankita Roy
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Integrated Students of M.Sc.-Ph.D. (2022-23)

. Name of the Students

Ms. Himali Arora

Ms. Meenakshi Bhaskar
Mr. Neeraj Kumar

Mr. Anagh Pathak

. Kirti

Ms. Ritu Moni Borah
Mr. Azman Akhter

Ms. Guneet Kaur

Ms. Kirti Saluja

. Pallavi Singh
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Ms. S Indira Priya

12 Ms. Shashwati Tripathi
. Vinsea AV Singh

. Mohima Mukherjee
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INDEPENDENT AUDITOR'S REPORT
Tao the Members

NATIONAL BRAIN RESEARCH CENTRE
NH-8, NAINWAL MORE, MANESAR, GURUGRAM, HARYANA-122052

REPORT ON THE FINANCIAL STATEMENTS
Opinion

We have audited the accompanying financial statements of National Brain Research Centre ("the
Society”), which comprise the Balance Sheetas of March 31, 2023, Recelpts & Payments Account anmd
the income & Expenditures Account for the year ended on that date, and a swmmary of
significant accounting policies and other explanatory information (hereinafter referred to as “the Financial
Statement”),

Basis for Opinien

We conducted our audit of the Financial Statements in accordance with the Standards on Auditing. Cur
responsibilities under those Standards are further deseribed in the Auditor's Responsibilities for the Audil
of the Finangial Statements section of our repore. We are independent of the society in accordance with the
Code of Ethics issued by the Institute of Chartered Accountants of India (ICA1} together with the
independence requirements that are refevant to our audit of the financial statements under the provisions
of the Act and the Rules made thereunder, and we have fulfilled our other ethical responsibilities i
accordance with these requirements and the 1CAI's Code of Ethics, We believe that the audit evidence we

lave obtdined is sulficient and appropriate w provide a basis for our audit opinlon on the Financinl
Statements.

Emphasis ol Matter
W draw attention to tlsévf:ﬂluwinu matters in the Motes 1o the lnd AS financial statements:

a) Point N 9.1 & 9.2 of Notes to gocounts fo its financial statements in respect of Provident Fumd,
firatuity & Leave Encashment for the emplovee.

b) Point No. 11.1, 11.2 & 22.1 of Notes to accounts lo its financial statements in respect of the
balance confirmation of advance from the parties under current assets and current lHabilities.

Dur opinion is not modified in respect of these matters.

Lucknow Office: GF-2, Kumar Khare House, 193, Wazir Hasan Ruad, Lucknow-22600), ~ -
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the saclety In accordance with the AS and other accounting principles generally accepted in India. This
responsibility alse Includes the maintenance of adequate accounting vecords In accordance with the
pravisions of the bye laws for safeguarding the assets of the Society and for preventing and detecting the
[rauds and other irregularities; selection and application ol appropriate accounting policies; making
judgments and estimates that are reasonable and prudent; and design, iImplementation and maintenance
ol adequate Internal financial control, that were operating eflectively lor ensuring the accuracy and
completeness of the accounting records. relevant to the preparation and presentation of the financial
statements that give a true and for view and are free from material misstaterment, whether due to fraud or
ETTOT.

In preparing the financial statements, management is responsible for assessing the society 's ability to
continue as a going concern, disclosing, as applicable, matters related to going concern and using the going
concern basis of accounting unless mamagament either intends to liquidite the society or to cease
operations, or has no realistic alternative but to do so.

Auditor's Responsibility (or the Audit of the Financial $tatements

A) Ouir ohjectives are to obtain reasonable assurance about whether the financial statements as a whols
are free from material misstatement, whether doe to fraud or error, and to issug an auditor’s reporn
that includes our opinion. Reasonable assurance (s a high level of assurance but is not a guarantee that
an audit conducted in accordance with SAs will always detect o material msstatement when it exist
Misstatements can arise from fraud or errorand are considered marerial if, individually or in aggregate,
they could reasanabily be expected to influence the economie decisions of users laken on the basis of
these financial statements.

B) As part of an awdit m accordance with SAs, we exercise professional judgment and maintain
professional skepticism throughout the audit. We also:

1) Identify and assess the risks of material misstatement of the financial statements, whether due (o
fraud or ercor, design and pecform audit procedores responsive (o those risks, and obtain aud
evidence that is sulficient and appropriate to provide a basis {or our oplnion. The risk of not detecting
a material misstatement resulting from fraud is higher than for one resulting from error, as fraud may

involve collusion, forgery, intentional omissions, misrepresentations. or the override of internal
control.

it} Obtain an understanding of internal financial controls relevant o the audit in order to desien aud (!
procedures that are appropriate in the cireomstances but not for the purpose of oxpressing an opinton
on the effectiveness of the Sociery’s internal conwrol,

(i) Evaluate the appropriateness of accounting policies used and the reasonableness of accounting
estimates and related disclosures made by management.

) Conclude on the appropriateness of management’s use of the going concern basis of accounting
and, based on the audit evidence obtained, whether a material uncertainty exists related to events o
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conditions that may cast significant doubt on the Company’s abillty to continue a2 a going concern. |l
we conclide that a3 material uncertainty exists, we are required to draw attention 1o our auditor’s
repart to the related disclosures in the Financial Statements or, if such disclosures are imadequate, to
wodify our oplnton, Our conclusions dre based on the audit evidence abtained up to the date of ouy
auditor's report. However. future events or conditions may cause the Society Lo coase to continue as o

FOINE CONCEr.

v} Evaluate the overall presentation, structure and content of the Financial Statements, including th
diselosures, and whether the Financlal Statements represent the underlying transactions and events
in a manner that achieves fair presentation

) Materiality is the magnitiude of misstatements in the Financial Statements that, individually or in
aggregate, makes it probable that the cconomic decisions of a reasonably knowledgeable user af the
Financial Statemems may be influenced, We consider guantitative materiality and qualitative factors in (1]
planning the scape of our audit work and in evaluating the results of our work; and (i} to evaluate the
effect of any identified misstatements in the Financial Statements;

1.} We communicate with Society’s Board of members regarding. among other matters, the planned scope
and timing of the audit amd sigmificant audit Gndings, including any significant deficlencies in internal
control that we identify during our audit

E) We also provide Society's Board of members with a statement that we have complied with relevant
ethical requivements regarding independence, and o communicate with them all relationships and other
matters that may reasonably be thought to bear on our Independence, -and where applicable, related
saleguards,

2. We believe that our audit provides a reasonable basis for our opinion:

a) We have sought and obtained all the information and explanations which to the best of our
knowledge and beliel were necessary for the purpose of our audit,

b I our opinion proper books of account as required by law have been kept by the soviety so far as it
appears from our examination of those books.

¢} the Balance Sheet, the Receipts & Payment Account and the Income & Expenditures Account dealt
with by this Heport are in agreement with the hooks of aceount,

3. Inour opinian and to the best of our information and according to the explanations given bo us, the
financial statements give a true and fair view in conformity with the accounting principles
generally accepted in India.

)
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b) As it related to ncome and Expenditures Account, of the Deficlt over Income far the year
ended on that date,

¢} As it related to the Receipts & Payvments Account. of the receipts and payment for the year
ended on Uhat date,

For Kumar Khare & Co.

Chartered Accountants

Firm Regn. No.: 0067400
354p026BGVHVQ9457

rammer Y
Membership No. 546026
Place: New Delhi

Date: 11% October.2023

Licknow Office: GF-2, Kumar Khare House, 193, Wazir Hasan Road, Lucknow-226001,




=
@
—

w1ag Max

mﬂ_a\ﬁ.__ﬂ: : (]

..__nsmﬁ O s agueap

STUEITOANY PRI
07 W AR VT oy

%—ﬁméﬁ o Lpcdas aeavdas sno el 5y

TR T I TR £ o Tt T3 O
e Gk 1 @S LITE (VLU ]
s inieh  awibs gl
= Ak Rrehaly Tl
wilisse b

LT I

TEOTTI-ANSAURN 2kl .h“,,.._w._ﬂ:ul. ferif )

gy prITASaY uEay [RuolitN T
it gl R oo JUEN ) JHaN
1uiraa1a [/ ikl i HOLIAHI WAI440 AALLYVELSINIRaY 43110
Aey nueysiay joad hlﬂr AVHSIHN A0 VAAMVHOVLLYHE AQKAYL

pir Busd Lt ,.l\.w\ ol
¥z CRUTLa Ui Sa30y PUE SA0 U P TR
¥ TaI i AU IS
£OFHL B0 LE'L LUDEUBT L LE'T (s1assy] (oL
T Ten g J g WAL EERTLEE ] |
oo oo ammupuamlyg sooan sty
9GS LY Y PO GRS OB LY 11 373 SAMLSAPY "SR] H1ISSY TUALINY
GEOTEBLEE | P A LS8 ol S0 SILLSAME]
000 oo i SIS TUAEMPRIE [Pt wisg - ST ALY
B TOLBEGE T [aE P EE TR ] sLossy paxty
S.LAS8Y
£OERLE060LET AEOEUGTILLET (saupqer) (roL
T 7e0 BLGE'D ST OE LR L SUBISIAGL] PAIE SARLIGErT IHAZn)
0] oo 9 SO L) LA
000 oo [ ST CLLICE PR SUT] SISt
000 ana v SSLEEAR LI USR] Paandag
06°E LroOT HE 0 GO THR P ER LD £ SpRIN MW MOPRIE /PRI
(1L 1BREy bRYE (o [0S b g okl i snpdang peie a5y
00000 Z00E L QOOMEE LS L 1 puny ey fsadod
A STHHARE] AR ALY B[APILIE gﬁ%
T tsw o)

70T 1R HIUYI LV 5V LAFHS DNVIVH

VRVAHVI IWVHOHND HVSINYI THOR TEMRIVE HHN

FUANAD HIHVISTH NIVHA TYNOLLYN




IR

Toeelal) )"
GLOFS ON Iy iagusagy

T deuuing

) AUy JEHInY g

PELCC AR T it papeaae atrp uana jo Liodas aqeaedas s asd oy seul ke

L —.ﬁ.._"n....:_.:...._.__..._:r_..._m_ askd q”__.g._.._- N
F N AES3Y HRSE [Uuonuy waAAMHIPLINHE J
- [ 1ol b ogsqngt ¥ &
aniaang ﬂ&ﬁ.ﬂ.}# g uen Jrbindaen -0 N
vy nuegstaw oua - S i vosseg HADLH0 IMLVELSINIRAY 31613
SN CROLT % AVH NNVHSIEH 2014 VAANYH IV LLVIIE ADIWNYL
nix Buad g wﬂ ——
B
L
L
[T (I SabIap [FasA g o) Jagiuiti ),
i o (e Araade] antacay (Uiaads of Jagsutd |
[eE1¥ETF IO (Gt s s 11 (-5} dunaug saae s pusdsg jo ssaaa Susag avuepeg
Flr G916 L LT SFLELT IFILBE TaT s annpuasdsy v
[Fa s s I LELEVIREL G TiF (e ratg o o PUApRRHIEA L= pilih-aia L 3130 1F [FI0] §BR | Uolie|saddag
airn iy £ g s A
Ll AMFil T 233 WP s wo aanppuadig
RiFELBES]1E FH_ L Pl EaAf A 17 3 NTIE RS IBLLY B B0
P TES 0600 OISERTLESH [k Sawtaadicy (LG s
THNLANTANT
FSEEEDL LT DS LEEOGEl B | T wunau) iy
[ [ il - RS 101 10 0305 B {50l 3 | Jasead Al
DS TRERDGE B ErO'0SBE a1 MU0 JIYUY
R BT O5ELLTR'TH £l PaICY 1Z3EanI
(UL D al 34 O] NrADY Wioa) Sundimg
L1 {40 (1] T._.l.___ SR [RRLEAESITLY SMaT0 A3 ¢ 0 BULLAPPS WML 15000 B 000 ] S0 RECRR] ATE00]
Y SO 15k OOEGEZTTT ¥l stigadLmg g fning
(LT LT Rl 02T LT £l L sy | anuany | speagng (S0
(TG | QOSHYLETE] | BB 5 |0 LU SR ]
e T ST ] ANOTS)

EZOTTE YMUR (208D HVAA THL HOS NG GHOLONAAXT ONV 3N 00NT

VRVAHYH WYHIHONS HVSANVIG THOM TV MNIVN 80N
HHLNAD HIHVASTH KIVHE TYNOLLVN

<
=)
—




utn.wr..hf.nn...-_.-

GEDLV AT TR
ISt LUSE T

LT ¥

BU TR DL ¥
KFN0HT T
0125 TS HE'E
00002 0¥ 1
O0HTEEHT
DOEES
BEHITHRELE
g T P

ROWLHSITEE
HUTS R HE T

R s s
MY LRSI

0151 1
LTt O

o0 LY VR'TE
LT

LUTSFRYT
FOZTTH e

b2 AN

[wml up sy
HYAA SOOATH |

_agnies oy digsaseiagy rH
r .u.n g . kel i, aapt
b i i [ewope e at ACAETL =
I o M ) ..,-F_ NEN s ieryirsd *J... i 1R
- . ~ "y Sara O G 2TAESH
053D [ iz ap pireist il upRit
Aoy nueystay Joug %u AP0 FANSHRmNUEY JSIN
" igh W AR R
(11 Eu: onlf..\v _..w,r_._...n_:_._._..,..._..n__. ECLE -
' : i
HOLTIHIG bR aMivssway 2an
PRIEITE AN USAS | Lichiad Sqeielas see sl iy .—1% WALHVHIW LLVHE & Vi
= "IA\aI\\E
..111.-.-_J|||._..-...
| EETEERE IR WLOL T N TVIGL
| DR e w OULIeES stk aasy saiji) e
| g co'sn Bieos IS w3 sy’ i’
i _ 'l | i iisendagy Latary] fis
|ETIsEEIYE STl 4 [ A | pahEay pung 440 [
G 1YL e ooy Hivaeg i WO TFE M OMaTE iy fasayy 0w
— : sy sadag u) i OGS0 T | ey sl aaning ) (ina
1 nmveg ey (00 poone == ~dleddg poages (i
[ L T A L™ v | e T peaiacay Wsodag Sy g fin
ETTURETTEIEOTY A O GaE 7 |0 TE saalinaoy ] (A
AN T | pEOEYSTE pas Ay | (4
3w s s perd iy fx (MG 2 OO sl ibaaog sapuag jo eprg| [N
TETEE T T _sapRiqEr] A o sesiAg. Al T VESAYS Y 000 R PaAlaca i o aacapy [N
| IOTRINRE'T T Ay’ (el 00eRES CEEHLL T ARy dapsldng ' saurapy i
| DR ER O prasaL (Wl | AR AP
ODIIEWIEE papungi 03| [ TR TN AV
O RRL 0] med imedag Aimass:  [m] [EETE IRy i (T
OO OZE H S wneog (0 ey saery) i) CPERTET ping gy e i
BIETFSETS Hemoisnunapy [ GOUBIEEDS (M EHE T el kLT (1
AL sagiidig of Laaeagy (] e NVEE P ETE mapiochag wurig g’
TR TEE U T T | i [ AT TR g
IFROYarEE FASUAITROYIL IA OOGEs L R LT Lk seninlagy wireg (i
| 0 S b ElmRg i g i ey i ] = | Tiasaii) Haphajaup)
TR ETEU R TR VISV O SNy A gl ow L 06T | ewEasoreT el ey ey Silaay Ruusmoay 1)
= A FPURE FUSULMORET Y ER A Jo InD LU [~ o - FNEI TS YA T TR S v | i
PR T PO IarA] FIEE DS EE IO LETE T Fisaiaalng Bijgmizu]) sl wegag 2/
| O (Dl e asmvisawy p Tursiny apiEy i W SARESH T oronrEs sty diypumaipag| (o
TR TR — T _ DrOnE. Mot onin
EEYSESEYE sovaadiq s ae) 0 i00ononste B0 DOV SN0 Moo 3ng-uoN | i
| TR i 00 000000 ST Y 00 MY skl By [
T wnodag yueg) 4] e
R Ty Teaiane o porgayl fag] o i i e recipiic S
R TIER ] LH0 O papungay ey suassy ) PR RIS gy
D NINES 62 Lo o papunjay weig ppdey i) RIHIDES A | bEBLE e smamprAd] gy (0
LETTHE R R ampdadia gadif Bopmaay {0 T birero'ea’l £k i sha s cur'ee sy Fipaes ! (i)
i RS I TOY CS N TS I t sy iwdig |
| SERLFLYTE - " naiuddy aspensnim py’ [ I wounpey ey (g
| BrEIeEREr L savisbey memigupgeng’ 0 [ reenE | ONSRYER L et e
ey 4 N Uy
. C Gulmney
VA LN SINTIWAVA WA SIVOIATH HVAL LN WSS SLJIFHIY
ETOT L It

VHRVAHY I SOV END HVEINYIN THOW TYANIVN 81N
HYEANVIS TUANTD MO VASIH NIV TIVROILYN




Ty Maipn

vrez|el] |y o
DTS DN diysiagqLuagpy

.a.. AFIURIE]

07) % AR SN g

Pay3Ee ayup vaas jo wodas apensdas ano sad sy

T aoiaaaya f kPl
Aey nueysiny “joud

.4-:-(_...%_ “__.._:.n_mﬂi i

R L T DI :
TOOE - ANHI WYY S tth . cemyew g ALV =RERCY
1110 ) aAeasay Uy [EUoRYN i) TS e UITEE PR
= g T gl dnkdie Tlgals
Sg CUMPEC il Bk S seliiph e

Jam ) = iyl JEseu Dy
mWH g et Sigadiih
d..-r....x_n.lu_d._.._.{!n 4
JHHAN
#3440 FALLVHASINIWAY 431H)

i.r% ADRNVL

-11“.1“».. “__
00000 ZH 05 FH T DOOOTEFOTBF 1 EF LI e ]
Jumoay asngipusdicy puE a0l | sy
000 DIST Y OO O TR O9'E (o) padsajsues) [anappuadsa)fauwoou 1au jo aneegy {19 npagl ey
(0006EhL"S) pingay peandimy o § R LORNGIIUG) (583
O O 1'e |0 Y00 0% poriy s fan oy Spunaan EongLIueT Jppy
00000 T0"SE T ORI L b Jpah gy o Supi) e 260 e Se g < pl-ul-amen g
JE3 L SN0LADLY JEDL JUALINY

NN SOAWOD- T ATNAAH

[=y-unoiy)

EZ0T 1L WMEW LV SV LIAHS FINVIVE S0 LHYD DNIWHOD 3TNaaH8
WYHDHOD UYSHNVI THOR TVMNIVN ‘80N
AHLNTY HIHVISIE NIVHE TVNOLLYN

196




vvee [ol( 4|

DT0GES o chiyEraguiagy
P ey Coomey froane o4

...x.. ..\\\ll.aj._,.,,. AT FILE N /BRIy e M AR ARET
Mo 1Y) m......n?mm._ﬁ R euopgien - ed T UTCIIE MG UL ]
. e TRV Y - T 2 janebe gl it
; Ji aady f EF......-E m h Jahyr AR __.-_:_..”11“.&!:—....#
- Av | nungs . Ll TEC
....w#_u_m..urnl. e v ,_FU.—”._ .—v—h._v-‘ FLF | f@iﬁ Jﬁﬁ»u.._...tudr.{zﬂ "
0 % aampg sewny 104 Eusds i THEN it 12 JYAN
HOLDANID HAAIO FALYHASININOY L31HD

PR ey waaa jo wodas apeeedas fvo sod sy AVH NNYHSIEM 004

VAAMVHIVLLVHH ADWN

ULTBEEV Y EHE] (G OR G Ev Rl Piia dvak gl 18 S E aauejig]
(1L B0 er v vel 00 LETTR'TE (90 T Of pa S * [1pmap] avad sy Bupmp suaunanpag s
LLETHETo 1801 {566 160505 11) [afy aay sad s | sud agy Buping snping
' SO A SO A g U
[FE O BEDRET) (re Tos'Er v E) A0S0 15| tad sy
TS (eI ¢
L [T [T [T fugap) ead s Suunp suojianpag - ssag
o0 000 183}, i LN Bonppy
agn {00 ooy pee) dad sy
FATEFETY TISHIE 5
] (03T o o0 [aaap) Juad sl Buuip sonanpag 5
[LT14] i A, 241 Fusinp o ppy
niy'or 0D ooy jsep tad sy
TFATIENE UOTIENESTY ¢
D 10 G 00 (siagrap] seadayy S ang susnonpey © ver
oo oo dea), ay) Hupnp doappy
NFD Tyl ooy gseg ad sy
IRIAEI IR |
ARDR SNGIADLY JE@) uasan’g

“SNTAHIS DNV STANASHH - THINAINIS

| Fsyunouy]

£Z02 "LE HMUW LV SV LITHS TINVIVE 20 LV ONIWHGS 310031105
WVHIHND HVEANVIN THOW IVMNIVYN B-HX
FHLNID HOHVASHH NIVHE TVNDILYN




z o] v

/s ey

AEYH SNy a0y

I] AN
-aieq
Esmuap

PRI S maad g Ll aeividas 1 dasl By

ELT

TEOUTE-A0saU L,

. EDEDY upeay
ek el bipa
dve Al [ i)

S WUNYFISN ..-E.m

teta Buzed 1

AVH (I RVIISTEN 3004

AN
HOLIIHIO

e angs Tovang susasnpap (o @ seegne yeeiandan sead s Suginp senpnppe sy (F
FPAtg g AR i 0 P 2 00 B pu SpLSL AErRCOOs 30 LAY S 09 B0 SILHBISILAASS EEERE ) RIS S R0 PaaleR sput weid 1
BILIES g o) N RO SUDTTRERO Ui PEsTY L JUReA AL SARE Speul S prys SAmsopRe (]

TN
I

TN

Cad bl T | Wi =iy
e T e LR _i_..._1_
B RiRMho i 1
] .:tﬁf h_._._-._._._i:_:_..i-d .E:J_
Lo wipun mE
WAAMVHIYL Ivig o
= = AR

HIMAL0 AALLYHLSINTNOY 311D
VAAHYICWVLLVIIR A

._C

SHLIAYET LIATHD aiyy343a - 9 rinaanas
SATNEMDERON ANV SNVOT QIHROATENG - 5 T IMAIH S

SEONEMOMY M) ONY SNYOTORHAIES - k NaIHIS

BN

EIOLTE S0 LY SV LTINS TINIVE 40 LHV INIWHOE T003005

LR )
E¥Z90 R0k I ZEE LAV P UL HEET O ORI VEE ~ (p-3qerl ONI-WVILTHL LV SY uut@ﬂ\ﬂ 1aN
FLILL DO
A O HE By ET TEad 3 Jupanp pumn) uslsm jo pengag (p
7 LR [0 ¥ LEFBL ST FEELTul s ol (31 ey
VERESETH 06 0o DT VERBRTSLT LIS Ll
aug [f] 09 EVGE 5L E (] AR b BB
PPt I i B ESELIVELE wrakiE-
L] (4] L] ' ey
G LBEYT L e GO ELE PO T 33 NAIUEMIEE JEF LS EEArrg
STTRFTPISIY ATOAATY W
O IESA0E Bo'n 0o OO T HE T g
(U] il ¥ oir'e B0
(1P oy Ll Ly R (1] BRRERy P
SEFOR SO0 LR (M ZEH RO LS IFAIFRGT ECIEVZE WP
HFSHIT T (M E3F GFARTI O0'F26 26T IMPDLCE L |INFLLT Bh SEE 00 6L WO GH G TCIMM S iR T R T T L L
ora 1 a'n MK i) EJTU] g0 JEMO00T L AP SEIERAU | L0 )
100 T TR o O LLTEE S BF9SLSOULS priateg o) SULTRPAY sEU eI Vi puie]
TEOA ST R OSTAREY (a
SR TAHLLOEE MVRSe'S 1 v LWBEE RIHOTE LT R plng pajadg go sy Rupnadn (o
[CL T RN DT TR ETRS BT PRI MBAP G Ln i preey 1aadoag) pumy syassy pasgy U Ll
SUNTA LNFWM OGNS OINHY NI VT - E DI s
Al HVIRE A5LM-OK0D

WYHINND HVEARVIN THOW TYMNIVN B HN
SHANI HIHVASTH KIVHE TYROLLYN

198




—aﬁﬁ

PR

.m\.wwﬁ _i ) *.H...ns..n

st ey isssan

7 u

oy E-...-: _._._E_.: ._._..n

PAEPEINE JT) BERA o L) Dardan anidad s

A it £ EITTHF T

A USIE NS et

sl Bl salh

o f kg
? H DUEYSLIY “Jodq

s Euad g

SRR ] ) uirag —”_—w—:u—ﬁ.hz

= L]

&

JHEN
HOLNFHIO

Ava ?ﬂN-ﬁ_zx LU T

FEACm, LEAPE L1,

Taled J UdIEIE 2 L

g __u....

Rep liMph i Bl

s aa

et

UL LTS P ol S T R ]
shigliliihn e

ThAAMUEDYLIVHE A

fraraiEe U122

JHHN

NADAA0 BALLVHLFIN INEIV S31H

VALHVHOVLLVHE ADWAYL

T

(A A L 66 TR PR ERLE (T [0
A0 ESH LT LGRE OLTO'T
| G FH i L1 FLGRT BL T

IO EIRTF L 6% Ry 905 ¥H iy HD 1 000 [

SERON L0FELD Ihe R E L0 (i) [T
(R LIV E 0 TERGESLE W10 mro
FERLLER MY BESSHET TS (L] aga
(] B [ ]
LY 25 0T IFEMYEFDLT [ [

TE I PEDEE INFLL B SHE o' [
[ 0 KD L
VEEIFREDFL DIFLLY Wi S i i

LSOBE SN FE b L BU T R OE VL L (TR [
Bl SUL G LEOF (VTS L L8 ELHL S TEGRRTTEs oG [0 0 (i)
o (Y ] (18]
RIS AFTEA IR (' aerih

REGILSIYH'EN [0SR #1908 L) o

AEBY IOALLg e, pEALInY WO TPl 1) pang I iwnpEg
Ia0 SONTS | N1 WM 00N O INEWAEYE - § TE03HI5
&) AV IHE FEAAONNE
[sul i runowy ETOZ 1L A0 LV 5V LEIHS JINVIVIL A0 LAV SNINS04 3I0a80s
IWVHEHD HYSINYW TR0 TVAMNIYS B HN
AHENTD HIHYISTH NIVHI TVNGLLYN




TIJA{] A4|

_.Mﬂ._nnu.ﬂ.ﬁ_ﬂ : il ..:n”_
QLU EL oy diprlaqoigy

T sameg

L L1 gL T Jo
e _. S R | e L R TN
WA T vasay vpeag [euntie g

. L.u-u_..gﬂh_unﬂ.__wdmhw“#——_. ’ L LT
..-..E...& EEEEHE 3034 m %h
bix Luad - o
- JHEN .mr_..l
HOLIHI

T S RE0PZ L bl s
U] WL RISy wPin Euc ey
eor binala unipis Lo
HOD An iRl ey

T e T ]
VALMYH VL LVHE A
rlimidi. g

L L

HIHASD IALLVHISINTINOY 4310
VALHVHIVLLYHE AONN

NOVIUN D HYSINYIN THON TVANIYN BN
JHLNADY M VASIH NIVER TVROLLVN

TFESII9L 19 HE v €] P IEAL ST I ST ATRE[ER
DESHTRYHL — (a]iEelL
[T TRoads] sy 9
0o PP/ MLV APRIL 'S
OERTASLL UL AAEA] PAIUIREERLY g
oo Wit Saoqenu ueladng g
LIETS B LIETILY Apnaesn 7
o fngH HOIENE | a0 |
. wurksiandg W
VRELUSILS VB LYIELT ﬂ\qllan L
EERRTY TS TR DL IL 02 5E TEHEHR Y] WRELI R3AR0 ,
UOZOWENSS'T DVZRIELTE
DOTOVELSS | {opumde 155 F 3L} S0
i AL
AT Aoy g
o i
[LIERH] Wn FEE MWL 04§ S Paanaasitg-
von Td BN ] Painseg.
F1a g1 300 I PN [ALTINE
THORL ALY 2T L6 [agepunas silag] AIUNRAC) pauasy sourapy
ODBELRETY I OOEESCLL i s
[FETAHY DOLTZSC 1L , EpOOZ) Ji-
sdniipas) Lpung 1
[ETE] oo Epridanay |
LELUTID Ly NUE L B
FIL SEREA TEI, BRI
SNOISTA QA ONY SILLNTIIVET LN HUIED S-S HI0IHIS
Tl oy EZOI7LE YT LY SV LAAHS BONYIVE 10 L4V ORIWIGA F10aH 5

(=
(=
[a\l




e IR fattp :
e iV L4 .__,..r:..-ﬁ_m“.
FUGTEI-IRSULIY fakkih L5072 e wR A / LSUEEL~altbil
G AN WEhIg jeuonuN Tiua D) U wiTR (RUDENy
L4 b EE eabilh RIRG oo Pogr inbfur cnidin aghun
Aodaarg f Pk » @ AR EY AR Ly Ty

= L kit efihuin
Luy .EE"“_.—H 103d 3 VAARTHIVLIVHE A

s AR M NIRRT B
pr \.Ru\h.um.ht\r__\:l\%#__

Pl 4 pp s ass g pruday s mnlit goe ol oy

w S04 R IRRAOCR IO TR MOEd LNTRERAN - B VN
¥ i
i . ¥ i)
Ll Ll ] =
R BF LN ladd PR FERRE L BT v SETE e § LIV N WAL
Wt T.- by ﬂ: ® ﬁ_—_.uw.r e o e e
Wy (Fg 1y % fay W Lk L1118 24 (RIS iRLY Y edvl {ERR (Cdi gs el AN R
o Ll e T-“m {L1] (o] e ﬁ Y L] g ARETL TV LER] HAL TR | §
bt i Rkl L WAL W T TR i w1 v rra ey i P A TR0
T Dha AT o1 1wt v 1 EV RV L AT ITS i SOHTER b7 | s I it AINE T R
{EXEETRTE) Ipebatmik ki . A aryiyiviaT T il e RS R et e I
Py suanrLs FEISCILL Mo — s iR YRRV I T_. e v e aale wat s
rdipakio bl bt ﬁu__.:..ﬂt-_. Ll WL T RSt HLTCUTN - R T yeEnT RPN Wil RS0 ¥ AN AL |6
L] Ll Tau [ AT L] e A P ] R
e ke 11 s nr a0 hectns ] " Y A R )
. s ] T - ™ o - g P LR L
Pk hdagly b et o wy ] ey g T v Fo tnc i wat P L
- e b 1 W . et # v P s
W ru TRt |
M [ y Rl i -y ﬁ._ i Py
L] L] ﬂv B T- Tn i a a0 P
1
T L L Y IO T
i By Ry
v it e —p— -y srapsuipnpns  |ani Twmp MLk Sy Ky T S ST
walyy Wl eyl ] -l i L] ifam oy AT Y | RN e B ] o vy wegwmiEa | g | mdaed
L ¥
L] g FTARE
R e LV LT RV 40 LAV SRR i
NENTHY WYY FHO8 TRV i
ML VLTS R TN
YT TR IRV TR W nITs sy
ML TSR N TR




_I_-U".— Aaky
H1.§..,ﬁ.?_._: i
STNOES O Grysiaduueay

AL,

L S
R T
SUEIUI030Y PasaLIey)
B7) 3 AIEUY IR S04 TR PNV Sy
At 1 L AL AT T ]
payaEle 1P UaAa J0 Lodas axesedas ano sad sy e v
. -bmu._l._..... EXT IR AT oy wﬂ_r-u
wurreg fiakm QAT il 1k
TENTT TS0 W Stk 1y WAAHYHIYLIVHE L
A1an :uH_.__E&zaﬁ uyeLg __......E__mz JHaN feimisbn LR Skt
g LT o !
0330110 | sty L woLIAUIa HAILIH0 FALLVULSININGY 491H)
Aey nuwysuy Josg L ﬁw Ava nnphisiy VAAUVHOV.LLVHE AOWNY,
wx Euad S . PRV s
HEQIARGELL TTIL99E8YL jnoL

BESIHBAEE' ETLLT9E R TPung 4] 51090 @

0o D'y SRANTUDA 0| PUE SAURIPISANG S

0o Dow Spusg puk sasuaga b

0noo oo sareys g

oo ] sanandag pasasdde g 7

o a0 SANUINIGG TUMUILIANT U] |

JUAR SN0IAM] At} Ui
SHIHLO-SINAWLSIAN - 0T TTNAIHIS
'Eg) i unoiny EZNZ LE AR 1V SV LIAHS AINVIVE 40 Luvd ONIWHOA ITN0IHIS
WVHIHND "HVSINVIN THON TYMNIVN '8-HN
AHANID HOUVASIH NIVHY TYNOLLYN

202




IR My

L i T T s o) ey

YTIRES Nty it Ry fuaitp A
O T Ay 5 1.—_,.1..2«:&_.,..:5&: vad _:_..,w__.i:..:i% LR
g prueng Tl - : ey el amipll sk
1147 Y24EaSIY uead DR A0 A _______:__,.n...:.:q fluo
oo einglie onbph bl e O T
" anpdasid [ ek M@ﬂ VALEYHOVLIFHE A
£rip nuegspe joid L Vone ! proidle i3

nox Eusg s = Juay

HOLEHIO HANAA0 FALLVHLSININGY S22

PO UL e aana (o jeadkes e redas ano Jad sy AVH JINVRSTHN ADH VAAHVHIV LAVHE VL

I i 2

Wi OES BEBLTF [GTasERY LS Wimel
Uy [ RN AR SHOIAES AR ISR
awa 0T AS 0 o MRIDIY SHUIATE B0
(] ) Falimaaay psidag w-
o0y o KRNI JUALITY U
U PNl gy (4
B SER L GTISEEY LI
BE SEh LLSTRE FTEG IWLTPE MUNOEIY SHATS W
I O¥R 158 GBS P60 A it urRai Sapnpaa) spunoasy Jiostag o
RN USRI [ag)-
TR TN (e
TR IR &
UG ER DISEYES i i {asaridian pu sigEap fanhatn BuipRpsa) prTy U e gen) |
Hrp [ iy 0 wrmfig {1
oo (U] sugitig xos Bimpaaaes poiad g sop Bmpuepng saagle
o] Aping, T
Lagt] [TE) oo mon BpELAIN Y MY
kbl LI suaa o b=} AL
(LT R (HFa SRR SR
AL Ly Nl (2
o Do sjoa g Asur] (4
0 pot SaIEdE puE L000K (0
TIOEETANT |
NS AL ¥
3R A0 VAR NN 13 SAINVAGY SRVDT ¥ LNANAND - 1L NaaHIs
"N} uf junoiay EZOT LL Y2IPN LY SV LFTHS 10N H A0 LUV SNIE0d BTN
WYHIUAD HVSENV I SHOW TVAMNIEN ‘B5IN

AHANTD HIHVASTH NIVHA TVNOLLVN




570 Jof [ 110

DIIBFS 0N digEIagusp
- DU

07) W Xy Enny aog

PataE)e FATP Uass 0 odal ayendss ano sad sy

ey Samys e

28 TTi-AUnoUR R kil

by Al anay upedg EUGIEN
R Ry et STLUTU Tie LN I

B Ve el
LT R R \EOES LRl
AR unanEay witJE TEUDHEN
o el deppin Al
aAy v ;r_:__::ﬁ._m«l!u..
uhre sERMLULR

T soprena [ ol . aPvrL 1)
ey NUEYSEDE SO ﬂ.uﬂnﬂu..w ﬁwh,r..“..m.nk i
E M.-.-.__ n m - oy #F . ¥
St uAN
HOLIANG M0 TATLVHLSININAY 43182
VAAHVHOVLLYHA SOBNVL

AVH .ﬂﬂ:ﬁﬁx AT

JSIETISEVID FOGIOGE 0B LF e,
BIOTLLTLYIZ SLT6906H5 & = Ew\_ﬁs..”
BEBER'ELLTT Bodhs LOTT 1 AERTSY Sue g ¢
; {r Y- past| BTG S0Q cautsspnppo] (A
000 00u e {afv ms) =m0 (p
LR 00a BarueApey paE suvo] Bg (o
0o DR Tl {iad W0ty pomsasy’ | SiagL-FitanEan] L) 0]
¥ (iK1 § g JPIAVDRREL AN SRULIRT W stuangeu) gy (o
PRI SO £
EGBREEE LDOZ 07 6GREGS'0R
SRS T LS Sh L0 E9 LS [y asodan GLnDag] SAIEeARY LY -
AVUTTITITEL SL65 LT sapin g oy aaueapy - g (0
O 9D &NEE g LA {sasuaden & adueins ] 5 matudedadyy (0
awoe ana yom ey jendes o (8
erarant =1 fo e R
T TSR T SR ST ST T STy ¢
LRLLEGS LY LREGTE G o s :
BAFLATE GOEEETE (jsmsdig) Saniy{a
Apaa gy jo
apa o TEL O JR|IAS SRARAAI D SHIATIME UE papedun Sapz a4 (4
LRWOVSELE LHEOTBA'SS fes e
U 1
SLEASEY NINLD ANV SEONVALY SNYOT H
e TR AeIA O AR3 L U 03] D13 STINVAGY SNVD1 51355V INGHHN - 13 EIETRES
Sy upannowy £Z07 LE YT LV 5V LEAHS IONVIVE ..E.M_Ea DNTNHOS FINAR0S
WEVHITHI HVSIMY TR0 TNV BN
FHINT HOHVASHH NIVHE TVHOLIYN

204




Nv
1A MaN
veeral]y) e
DZOPS oM diLriaquiapy
ST, dawptey
1 Lot £ ik .Il.un.r..
R AR s BV T B TR
.... - o ~ i) G aE Dy WG HEUYITN
T 2 e smiskle bigsit
DD W IV JEWNY J0F ...__._:H.._iﬂ.h .HH__HHE. -
PALIIE AP s jo padad ayesedas ino 1ad sy AR u_ui e
ey, fining)d & ol o
TEOTTI-ACSIURLY [0 kil
ANNa [areasay ulvag peuoiiey IHEN i
ag &ﬂ%ﬂﬂhﬂuﬁﬁu}% gl HOLITHIO HADAA0 FALLVILLSINIKAY J31HD
WA (g AV i doua VARV

[ LRl ot ==

Loy nuwysyoy “joag

wa Buad 5 ey

00 FO5 69 21 HrSEFLEEL jrroL
2 < SO -

re0e’rL 0t HroLUeEnat sxd ey pRaYIang -
DOO0LET DOSISYEE 2moou] e ey 3 seiTy) asnoy sany -

TSR T SO0 (2
iy jo ajeg -

S Iy Sy |

| JEdy Snojadlg|Iea) JuaLiny SIOIANAS/531Vs WOHI IW00NI - 21 2 NaIHIS)

Faluunemy  £Z07 'LE WP LV SV L3dHs 3oNVIVE 40 LEVd INIWNMDD TIN0aH0s
WYHDIHND ‘HYSINVIW THOW TVMNIVN ‘8-HN

FUANID HIHVISTE NIVHE TYNOLLYN




et |l _z_ﬂ_sh.._””

G209¢5 oN difsisquagy

daulregd

SRR pasarey)
038 RPN Jeny Jog

e aep uaaa jo wedal ayetedas ano sad sy

m:.___n_:.:}r..u»ﬁm
TEOTTI-JRSAULIY (01l
AU YIIEISIY UG [HUOTIeS] Juan
GRS TE T T HOL338I0
Jr3ana J hizpl) { ah TAVH NNVHS M
Auy nusysEy "Jold o g d

e Ruad n Mg

TR ey e
DSPERE=av Pl UL R L =20
BUuS ) B3Ry WA e
i WS wigs ok
AR AR U Py
Wit Syudn -
WAAMYH I Y
{urardis Wi:
Juan
HAMAL0 AALLYVHISININGY 431HD

VAAHVHIVLLVHE ADWN

.u...\...n.u.ulm \

OO0 000TSE  [O0 224 LA 990Z jEI0L
000 oo TRadey e ¢ |
noo () SUD IS [uEdl) [BUDpERIaIL] §
0po ] SR g s e e SUniIEEsu] §
B0 ' sapaily Jusunuason §
DDMNDNOI'SE 002z LReaag [shusmiuniason amg 7
L180) wamulaion Eaguan |
JEdL smojadg ey Juading [Padataoy SPISGRS ) SIIRIG Sqedoaaity)
SHAISHNS/SINVED - £T 3WI0IHDS

syl myunouy

£Z0Z "TE WIPW LV SV LHTHS IINVIVA 40 LUVd ININUOA I 1NATHDS
WVHIHND "HVSINYI THOW TVMNIVN '8-IIN
FULNID HIHVISIH NIVHE TYNOLLVN

\O
(=
[a\l




Wi man
dﬂﬂ.fﬂ;_ | meq
9709vS 0N duystaquiagy
daunaeg

) T Ay uaE_._u_ KLY

PAYITEE DEP UAAD J0 Jaodal merrdas ano sad sy
L LE L B 15
F AR EF 1 L LT JHHAN

2713 AU aEY LRI (YUOLIEN HoLaIa
e nas Maltpils fajynls o AVH NINVHSIHY 10

LEHEEHEE L.-
ey nuLysias Jold m

T Y T P

Fgluld J W HT I 1 TR 1euC

Soum it bt umbippe Lol
SO YD AR R e
RE Wlflalids
WA ARVHIvL IV 4

m..rr’.fﬁ.r- it

JuEN
HAMAA0 AALLVHLSINIWAY J31HD
VAARVHIVLLVHE AOWNYL

e

e Luad 15
00°S0Z'19°%F DOEGLZL LT e,
oo non (e dismopad] S0 S
0o 000 £aa ] AIUBINEUT]  §
DD o gaa,) weafoag fieunnag g
OOOMYLE DO ODEED' L suondLsqng fsoag junuuy 7
OO SO+ OUESYRY'E saay asuenuy |
A, SN0 JEDL JUDLIN)
__5y) upunowy” SNOLLAIH)SHNS /5334 - +1 A 1NAIHIS
£Z07 'LE Yoiely GAONT AVAA G11 104 JHNLIANIdXA NV IN0INT 40 LHVd HNTWHDA 2MNTIHIS
WYHOHND HYSANYI ‘THOW TVMNIVN ‘B-HN
AULNGD HIUVASTY NIVHE TVNOLLVN




PP P uaaa po wodas aesedas ano sad sy

LTl | e

ana..__m uz aEr_EE..z

o) 7§ gy ..nE.E ._a..m

w1 1
EEOTTI-IRELY, HE
LIPS ujLa ] |t L
o b e emleaih Bl
sogiandg [ kbl .w Al
Ay DR YSTT ?

"SI R __.,H__‘_.

i Eiinatiia

.a.-.ﬂ 4:.2:%-—

wonfind F Al
LEATE] ~ial CHUE Py FARBEE b=kl
FYTO e AR %
-, _:._m el
JFIYE e 1A
[0 el
__.Jxktt..p.._l:lrh i,
g Sk g JHaN
HANSS0 AALVHLSINIWAY J3IHD

VAAIVHIVLLVHE ADWNY.

TILA NOLLVIFIO0 ALITVADH WO AR0INT- 91 TINOFHYS

TN
o D' oo'n Hon
i 000 [E 00 {sachiaray aadodg) Keglo ¢
000 oo'n oo oo SWIY £
_H__.__._ oo (M0 SAYILI NG pung jemngy o (g
o oo oo [T sArs ug (¢
EuApiA 7
PR el 0iD no'D s Spuog S0 (9
200 oo 0o i SapInAG taon ug (e
TERAY |
JE9A STotAAId ALIS 1SN JEB ) SIOfARL] JEBL ORI (5P .g O] PUATSIEES] SN WML [ParARILIT] (OS] TTSRAM) M0 )Y
= oN0- WU U PIMICWLIVY 01) WaunsaAu] SLNIWLSIANI WOHA TWOINI - 51 310035

S ) i junoury

EZ0ZLE UMEW LV SV LIHNHS GONVIVE 40 LEVd ONIWEOS 310039005
WVHIHND HVSINVI THON TYMNIVN 'B-HN
AHLNAD HIUVASTH NIVEE TVNDLLYN

=

208




R

E_E My

LT Oﬁhg Q_ aeq
STOVES ON n_xruagux
U L 1Y

st anERA L P
LR Y USRI W LT
Lo eiruaber wmijle bgn
AN tt__lu‘_.-._--r—-h._-.!.i

. Ll i il
i 0% ey seuny Jo3 VAANTHITLLVHA 3

' Lir W |
; 4 ity patee ayep uaas jo wodad apededas ano dad sy RIS, R
#x Salere mgargs oy TN JuEN AN
10333 it e e HOLI3NIa HAI1440 AALLVHLSININAY J31H)
vy nueysery Jasg b M.Jw ¢ AVH INVHSTHN ‘40U VAAMVHIVLLVHE SOWNVL
E E Fﬁ. .... # \\1.\.1 \1?\\\!
0PI GG T DS EIL 678 [
noQ oo SAIQCAIATY SIotIp PUE SIMRa Ue 1S3IAU] §
0096l 'vE" QO096R'VE'T (v uo ) sl 1o
o0 Do yeg/saadopdwy (e
BT R
ao'g BTy sdaiglen [
000 oo SINOIIY SHUIAES A0 s (3
oo oo squeE pAnPR5-uoy P Y
W LED'6¥'SS OOZSOTIHL squCE painpayas yim (v
EHNDIDY sduiarg U 7
00’ 05 1¥ 05T { paarasad psnda Qnag us paamoad Juplsiagn (p
e o' suatnsg i (2
noo o squig pagnpatas-uny s lg
MY LED'SO'ED O FES L9y SHUINY panpas g (o
wysoadag wiag up 1
SEDY SHOjADLS SEDA JUBLING
__[su) upaunoiuy ANYVA LSIHILNI- £1 FTNAIHIS
707 "1E WL G30NT YVIA THL HO4 FNLIONTAXA NV IW0INI A0 LUV INIWHOL T1003HIS
WYHIHND MYSANVI AHO W TYMNIVN B-HN
AHLNAD HOUVASHYH NIVHE TVNOLLYN




I MIN
Feocfsi| 1l we
ATNOES op diysiaguiagy
T daupieg

T -Ipany ung

i et T A L L P AESN
e - ije ) WMT IRy WrIE PuTIvNg
SINRINA0IIY Pasaaey]) o paryelit ankile M0
A7) TR IR S S04 Famy AT Uy
RO i lLRn
FiAHYHIVLIYHE 4
- _._.,.w@....ﬂ.u 2pep uaad Jo podat ayeardas ino Jad sy primisie A2
"L _...___.F...W—W
PO ANSIUCEY falal-liy JUaN JHEN
HOLIFYI HAA40 FAILYVHASINIWOY 431HD

PRI ortans ] uedyg [euorjen
S PINRED dmBh R o Avd 224@—%-‘2 ‘40u4

azaadiq J
T S g
)

VAAHVHIV.LLVHE A0

ol Eusd i
N SSTUDOMA NI HYOM ¥ ST00D GIHSINIA 40 HIOLS NI (35¥IHIAA)/ASVAUINI- 61 AINATHIS
95298 B0 GE 00 #+005 BE (9.1
oo Diy'e M| poUag 0L §
QL' T9H RIS QU HI0S'EE AW STIOMEPAIEUY ¢
SANALAS SNOAURAISHY J0 S2ay £
pazieal saanuaon) vodyy 7
aao (N 1504 §0 aa) pas@dal o suesd jo mo paunboe syassy (g
ogn 0o si@sse paumQ (o
sjassy Jo jesodsplajes unagntg ]
JEBY SH0IADL] 2eaA WAL
Usu) upunowmy o FWOONI HIHLO- 81 TTNATHIS
£Z07 ‘LE USItiy OFANE HVAA JHL N03 FHNLIONTAXT ONV IW0DDINI 40 LHVd DNIWHOA FINTIHOS
WYHIHAD WVSANVIN THON TWVMNIVN ‘8-HN
FUINID HYHVASAH NIVHE TYNDLLVYN

210




ZToC o | _.,ﬂtc”“”w_

HEO9HS 0N diystaguiag

patpoEe apep uaaa i Wodes ateandas 2o sl sy
fubinai

PuEbLIVis & r.-._bn..._\
4y Bt L E LT R 1 P R i
CauET) WNUDRIE WEE EubiEN
Sy unspht wnipie wihi
FE Tl Saead Rpa oy ey
[T Skl
WA AMEHIY L LTS L
frirarEe 42

virefivly it
e
_wr nsilie sk b e HoLIEg HANAA0 TALLVHLSININAY A31HD
10359y / .e._. = ....M_.. .”.....L : AVH INVHSIHY 408 VAAHVHIV.LLVHE AGWNY.L
Koy nueyseny Jord L w07 .mu
pix Eah @ e
DIV EES BO0ZR DOSEFEL 5 H LA
D LOSRE'E R0 L6 LUFIS) axuesnsu) (ERpapy -
0sLlal 00 IvsL ADUPADY|E SULLLRAD -
OB REE0" DFLD'L T 68 [uondpzsgns spiapiua) sy -
(gLl Y el | QO'BAGT L1 U LASECLIR (I -
DFEERPSL D ZRY'EH'E sovuaing 917 -
(IV- 1 N P 00 B RS YL S M DAY -
OO0 LLEY DRonn'sT'T PEANFSANELET HONEINPI uaIP) Y < s 18
fora agar syauag [PuLa g pue uatias ey seadodieg e sastadsy (1
O ELATD'T OIVERYSE samaday aamom B {9
00 GHETEE L SULHYIE LSS O uoianglauaty (P
e i Pling WaplaaLg ol uopngiaeg {2
oo'o oo snuog puE saaurso(y (4
DS TH'S1 RS0 DO'0T9'sn'»l L soflegy pue sapiees (o
Apay SoAdlg TN JUALITY
S5y up umotay STENA X LNAWHSTTIVLSE 0F 300308
FZ07 1E UoIE 030NS BVIA JHLL HDa FIHNLIANIANS ANV GNDINIID LV INTWHOI 3IN0HIS
WVHOHNT UVSINVI THOW TYMNIVN 'B-HN
FHANDD HINVISTH NIVHE TVNDLLYN




..... s \l : . ..f 1

fig A

_._._...uﬂ..vz. L I [

o kel Lrlpall
44a f L)
TT0c[qf (I AU samis oy
9| Ay &
o .Bupm.u i sspagy feia m:-%!_ﬁu
— v dainy

O | ...

Srg LGLEE L -ty s _..nn..u”.....

f
&

P20 unean sy wrauy 1t

& 2 nule AEQ 1,
TENUD ANy g Fidiagy

Ve LSAWELNE £F 3 IMEsS

ARV Fmny sog TN
PNRETE T ke Ju uonlins apesmds i aad W

s ﬁﬂ_iniﬂgzﬂszﬂtumnﬂrﬂﬂ;nﬂlﬂ

Eﬂd T (LT
Ty ann A TRy [
bt IWTHHEY Y saitzactua sy .
e O T HE T RN L W ALy
SORLING G e LR 3 PR ] A prnay b Lo iogqe -
DOESHTY e DD HTEEE it nde Mt panmaan e Sajuieay
IWTECEW TR LR A -
MTE T 22 [ A T qzi.._.ﬁu-ﬁ_rl!:n__:wiz:: .
L LE el e g O EE Aravulumiy pa))yy -
O LH R ERSEL HH A R g -
LAk T | o ] O 5 [raayan] st prinmngy -
VSR TR TR VIR b LI [ Ay -
AI0RET OOEETE samden i -
L TR EISEN's saltaria yuey - s or
o0 i BT sasualen piasgamgy e
LERELTFEE B E] S MM, [ By o
i L4 MBI SET SRR A pUR 4
o ] rindvy aipiraig e piang )
3 s MFESE 'y Insspmig]) samusdyg popagy 4
oo ok gy B, WP S ansassy )
01 1074 [mrscam iy fruceaaly o
LSl N L sl ey dujencue) 3
ONEEEs M BT U LY Sy ]
1 iT00 nosUrre et L BN
LTI L ree | “asadug uonlomges [
UEr Y VBT SIS o smuadxy )
LU TR | R Finm...lreﬂnunzlunn_:ﬁ.; R
Atk ] [ Kirwoumy pieBunis,
NFREEIES LUTE iy '] a-u._...ﬂtu.wl..__i_Ei.E_._!?.nnier ey g
UorrEee LR iy aE Suuung saongay o
FEL ey 00 LEE T MK L e by 1y ey ey
LUEE] T Ring ey g
EL9svornd'y FLGTLERONE ARSI e upray g
00 207wy PN b
O FHEZH s STOES TR ST oy pav diooar |
R R T ET ] AFaN juazing

-

BT ANY AWOINT 0 LHVA SNTINE
HVHEIHOD HYSINYI TN TV MNIVA T HN

FULNAD VIS TN NOVHE IVN 0LV

e

212




._\
1
quawdmba/sanddns ay) jo 1daoaa
[BNIaE jo a1ep 3y jo aansadsain wodas vonepesu/uonsadsuy LoIdEJSHES JO UAISSILGNS JO 2w atgy e Sjuo passed
Burag ale SIUNDIOE U] S1ASEE PAIXY Ispo o juswdinba/sajqewnsues jo aseyaand o Junyeas saLNUS B SSyuUng I°C
“UONIPU0D % UONEJ0| (uasald JraLy 01 SOLIOIUIAUE Y] Surdurigq ur parinowm §1503 o
w 1509 aseyaind 1ELy) U0 pasag ' payood O U2 PRl SaUOIUDAL ‘gasegaind jo awmn ay 1@ asnupuadxa fuondunsuod

[ LRl ot ==

01 pafireya/pajooq uaag asey Aauonels g Junuud pue SAGEUNSUCD aremssE(d ‘smanwaya jo saseyoand (v 1T
‘Y2191 SAMPSIYIS JILID %] 199§ HOUBIEH TUNOIDY

siuawieg 4 sideoay ‘tunoesoy anipuxdxy g swoot] a0 Suundaid Joj wIpu| JO "1A0D ‘FOURUL JO ANSTULN AU Aq

sapog SNOWOUNINY [B11U) Y1 10) paguasard Sununodoy jo 1euio] uLiojiun, ayi uo pasuq pasedaad st DUEN YL Z°1
-Bununoooe Jo siseq [ENII0E A1 U0 pUE UOTIUIALOD

1500 MoLolsy jo siseq oy uo patedaid are QYEN) 2NUID YoILasIY urelg jEUONEN JO SIUSWIIEIS [erauBuy AL 171

TWonuaAlo) sununcooy ‘1

B SLNNODOV NO SILON % SFIDITOd DNLLNNODOV LNVOIJINDIS l_

e

"ETOT'HOUVINsIE

JIANT MVEA FHL HOd LNAOOOV FUNLIANEIXT ® FWOONI ANV £20Z ‘HOUMVNW is1€ LV SV LITHS
FONVIVE THL 40 Lu¥vd DNINMOJ SLNNODDV NO SILON % SIIOIT0d DNILNNODOV INVOIJINDIS *




™

~uomsmboe o1 pareaa sasuadxa 105ap

PUE [RIUSPIDUL pUEe SaXEB] PUe s2nnp ygdiag presar Jo aasnjom uonismbae jo 1500 ayl 18 pajuls aln 51988y pPaxid ¢t

‘sisaq mer-oxd uo palaprsusg

st uonesaidap “tead 2 Juunp siesse paNy w0 subhonpap/ol sucmppe jo oadsar u) pepsEdsIp/plos 1asse
Jo auak o) Suunp peprosd s1 uonenaxdap ou puv uomsmboe jo 1wad o Suunp palieyo useg swy voneasdag T

‘aapgE s 52181 vonmoasdap ayy jo ng0c a1es ayl 1w padieyo sjassy

dururewas sy Joy pue [y u paBaeyo ussaq sey sLep Zg| UBL adowr 1o] asn 0] 1nd UISG AL YOIUM S1388Y - 1al0N

"BISEN

ANM Bo (01 10y el aweou] sad se paBaeyo Futag g uoneasdad) unosoy amitpuadyxy g swoou] o1 paligap

u23aq pey [(fead snoaaad Joj (271 TEEE 19'8 'Sy 1mad [RlaURL WLaLIND 10) L7 AP AR T8y 01 Bununoue s1asse

waload weyy Jagio Jop voneoaidag ‘sauade Fuipuny oY) weay Jurld paseq-12aford pue SuLunssy-uou s YSnosy

PRIBALD 2UaM S15850 9531] TUNCIOE SPUTN] S138S8 paxy ayl o1 pangap A1oadp usagq sey yaiys puw (0o Eg9'90'88'E
sy aead snowaid] 09 1EE RE'SL'E "sH 10) 10aloag Jo masse paxy i ue Jead juauns 1o paplaced vonmoaadag 1

onResidag v

BIpU[ fO USWILIDAGH ‘AFojouyda] puE a3usosg jo Ansmpy ‘ASojouyssioig jo uswtedag
A woyy pastasas siuesd Jo no Ajuelnl palEaId usaq aamy s198sy Siqiiumug w juswdinbyg g uwd Auadold g

antasay eiden o1 pads Fulpuodsairod Ag ‘parers sanjea e pazpnides ane (puny sndioo
a1 spreMmol et Jaylo| ‘sluesd dejauow-uoy j0 Aem Ag paataoal s19ssy apqdueu) g ustdinby g g Auadodg £°f

‘pazienden siasse 2y Jo anfea o Jo wed woo fuonsidwed su oy soud waford agoads
10] suwa] vo (saiau Fuipnjoul sasuadxs euonesado-aad parepos ‘uononnsuod Fulspoawm s1afoad jo oadsaa up 7hg

‘uonistnbae ayl o1 paiejal sasuadxe 1000p R [RILLPLIUL B SANE] pus SaNnP YTl pieaut [0 sarsnjaur
uetsInbo® jo 1502 Nay)l 18 501 Can|eA UMOP USLILM 18 paTmE ade s1assy apqiiumul i wuawdinbg 9 ey fuadosd g

<
—
(a\]




\xBl._.l\zﬁ.\\\..

‘puny sndiod faasasar (eides paigasn usaq asey siuesd Sulumoal suou ‘sEaam
Pre ul uesd jo id@oad jo 1eak Ayl ur Junodoy aanyipuadxyg pue awosu] sip w paziuSoons waag asey Juesd Furunoay 69

SISSE PALE[II U] JO 1500 JY) Wol) UONINpap sy 58 umoys are paamboe siesse paxy sgpads jo joadsal il s1UEIn $°g

“sed a1 ul S8 ‘sula
pauonoues 1aafoad st jo maa ut spoload 2anoadsar sy Jepun PAISPISUOD UG SEL JURID JUILILISAOT UO 1SAIAU] £°0

*SISE) UONBZI[EA) U0 % SULI3] PaUoiIoues 31 M aJURpIoads W J0] paIunosds ane siueld Jusuiuissn 7'g

pun faatasay
rende) se paiean aiw safoad dn Sumas jo 1500 pendes spremol uonngUIUOa Jo aIMEL aU) Jo sIUmE JUAWWIAA0D 1'9

SIS [BMUI08 Uo 10] punodoe ate siisodap Ula) uo Paalaoal 1sadaiu] ¢
1S00 U0 paniea 21 sNUBg it susodap wuo Ul SIUAUNSAA] BT
sduwrms Japswes) ‘aferayorg axy sasuadxs uoismbow papoaut 1803 £°C

‘s1suq Rqo|d 8 Uo Jou puE A[[ENPIAIPUT PAI3PISUOD JUILISAALT OB 10] SPEW 1 S1UALNSAALN 1[ans
JO ANEA I U [[BIIOUS 10] LOTSIAGI] "30[8A l1e] PUE 1803 0 13M0] 18 PALLED 518 (1U3LING, S¥ PaljiSse]d sluaunsast] '

SIUIUISIAU] Y2NS jo 1500 FUlfiied Ul apeu 51
‘Areroduiol uely Jayio ‘aunjoap 1oj uoisiweld 1500 18 PalLIED IR  SUAWISAAU! Waa) Suo), e PaIssel sjusunsaaul g

AW saal] ‘g




' ) \hrn.\l%ﬁw\\\\

CIOTEDHT PAIEP | ETOTANSFETNASVY
NAUM P ISIDOR NONAS JAPIN UDNRNSIEM [RUOSIADIY PUE | ZOTAICET PSR LIZOCHNSPEINAIVY-NAN AP GVZ1 uonoas
dapun uonensida Juauendad pajuerd usag sey JMEN AL COS[Y CSIIpog SNOWDUMNY 18 NgE1-10Y uonensEsy
saNDog 1apun pasaisidar “Qamog v S1 aNUl) yoIeasay unug [BuoneN a1 smes uondwaxs xup Ayl Jo maa U

WORENEL ‘01

“Iafjaea apew usisiacsd 1suede (roT ‘YMEW [ £ U0 5B A@andadsal 00 RE6'SOLT
Y PUR 00°L98°29'19 “SY) "E20Z ‘UMEW 1§ uo se Apandadsar 0O eTE'E0'LT TSM PUR OO L9E'TO'19 "5 JO 1uaixa
A1 01 IUAUYSEIUD IABD] pur ANnield jo jJunoure ayl oasmol ‘vl £q pansst ¢1-3v Jo wawaambar ;g isumede
S8 £Z-Z20F JuaA mouruy g fuunp justuyseaua saea) pue Anniesd o] uosivoxd fum apeur jou sey JMEN IYL'T'6

“EIpU JO JUALILIBAGD ‘30URUL] JO ANSIUIN 211 Ag payniou ‘{iusisis
uatsuad (suaney sw umouy) wasds uoisuad vonnguues paulfap mau Ayl Ay parEnEaL S1 HOOZ 1010 9B IO Uo
paodde JueARS JUsIILIaAOD A1 Jo uoisuad Bl (SAN) AWNERS UoIsUa] May Jepun pautol uasg aaey ssadopdus
a1 e wesand 1y Fununcooe syeredas oy pasinbar punj 440 Y1 pue paziuSodal 29 031 134 st UMM ‘LIl pung
waplaodd Uoingquiuoe) aledwdass 8 SUTEIUELL )1 PUB SanUIOLINE PUny 1USPIAGLY aU1 yitw parssidad 10U 51 O8EN 9UL 176

Wijauay JUaaIled ‘6

“Ieaf aanoadsar Jop anuaaas 1suEEe pafieys Suisg (s ages] [eaULUE aly) unowe asea] wnuae tad -/ 2260
‘v Csa 0] P uonwicdio)n amoomy UBIpU WY USHE] JESIUB 10 PUR] PIOLSSEa] ) U0 PAYEIO] St ONEN YL

95E0 '8
‘pua gead 1w se Bumeaadd sres sSueyaxe Ay 1B PAISAUG a8 SaNIIQE] 1uaInD Souauns uSialo) fs1asse IUaLND T4

"UONIES U]
a1 jo ayep oyl 1w Sunresssd aper aBueyox i 1R PAIUNOOOE AUE A3USLIND uFiaio) Ul PMEUIUOUSP SuolaUsuRL] [

216




N sy Jeak snataalg) TIN 'Sy SHURQ Yitw pRluncdsip siig -
TN sy t2aA snotaadd) TIN sy AIug Ayl Jo Jleyaq uo yueg Aq pauade 11paI) Jo SN -
1IN s 1EaA snotasid) (1IN Sy AMIua ol jo Jreyaq uo/Ag uaald sasuesend jueg -

o wadsar up g6

UIN sy Jeas snowmald) iN 5N 1gap st pafpapmouoe jou Anug A 1surede sune) 15

SaN3IqEI] Juadunpuoe) ST
“1aefoad ;) Jo UONOUES ([RIDAD I UTYIM pasinou Surag

81 5]Unooae Jo speay pasoadde uo axnitpuadxa s ‘sio1ow] snoeA o) 1aalgns st A>uade Huuosuods ayy Ag Louow jo

ASEI[A [enlow A 20Ut “Iead [PouEny B UMNp Sases|al (emoe ay) Jo asndadsain s1junosoe Jjo speay snousa lapun

12png pavonoues 2yl yia sourplodse w s1oeford snouea uo aanypuadxs Fuuanoug jo Lagoed e sey ayngusu) ayg,

Hyoaloig paso[ Jo a9

“rwadk i1 Sunp paiosiap seM PRBLY ON

BTOT ‘YOI 1 [ PONIOU0DA] U22q IABY SIUNOI0E sHUeH (Y

‘SEOUR[EY SUIPURISING PO SNOLMA SAPN[OUT N JO SaTIIQE] UMD PUE SI3S5E UaLIND 3yl 7711

ganred aanoadsal Wod] UoteuLijuod
ol walgns ade [ [-Jnpayds Iapun SHOUBAPY 9 SUBOT 'SIaSSE 1UDLIND pedy oy sapun Suueadde saouwape
IBAIMOH CIRayg acuwjeg oyl Ul umoys junowe 2eSas88e oyl o1 1sea] e [enba ‘ssausng Jo asinod Aevuiplo
ST U UONEZEIEA U0 IN[EA B SAPLY S0UBADE PUR SUBRD] ‘SIASST JU2LIND M) quaupdvuep ) jo uomido syl u) 1711




||\_nC1...1.1..-|1
lu...,...n‘ﬂ"h@‘.ln s
TIN s¥ Aouauny uftaloy w syueg fsuonnuisu] [eoueung 0] uswded 1sa10u] pue saouennuay (q
[-/E£6S 12471 53 Tead snoaLg) mwm D4'F1 '8y sadreyn Sunasvr), (e

o8l

UOIOBELES]
Jo faep a1 uo Fuimeasad arer SFuRyOND AUl 1 pMUNOISE e AJUALIND USISI0] U PAIULISIOP SUONDJESUBL) -
ER'COE'L'SS'T "SH 10] SI{qEUINSUOT-UoN/ SI]qEWNSUO) Paseyaing -
1IN ‘53 spoop endey -
“TIN sy (usuen w Supnjoul] siuauodwo) g s[eLRIEN ey -

.:Z ‘83 SpOOn) paysiul jo aseyaung -

el
laaog -1

1IN sy 1eak snotaig)
TIN sy 01 Junowe Apuigorw pue jueld 1o0f suswEEURLIE 35ED] 20UBU] JApUn S[MUAL J0f suonedigoe arning

“FHN 5y Jead SNOad) IN- "5
[sasueape jo 1au) Joj papracad Jou pue unosoe wudes U0 PAINDaX? 20 D] TUTUTEUIAL IPEIU0D JO IN[BA PIEWNET

sjusmnuwoy (erded 91

sread Joud ut pay usaq Apeare sey yaedipueyy [ ssajaoe;) -eaddy 110 o1 sieadde
yorgm Isumie 0o ebe'aL'66' (S 01 Fununowe g1-£107 A’V J0) puRWa] XB[ awoou] FmpuBising ue 1 a1yl 'Sl
‘saead 2ouud sy w (yaeBipueyy- LID) AUOIny Xe Swodu] 01 JpE uasg
Apeaare sey peadde oy 'po-80n0g aows Swipuad st 26 L1200 0F 'SY UMNYM JO IR0 B9 LZ0'T1N 19 TS 01 Sjunours
punjal §e pasadal 3 0] pUB pRlanpap SelL Jaylng Csanuoying pellaouona syl aiojaq uolmuasaidal sapun
S youm [DD'SOR'ED'SL "sa 123l snoiaadd) OO'SER 68 T S (S *91 awoou| jo sioadsar w spuvwap paindsig £61

218




~3W0AU] SNTGUR[I0SI JAI0 J9PUN PEaY JWooL] JNo 0] paiiajsuen mou ‘sanred Jaylo | uosdinsoman
HISY INOS JO UON¥IDOSSY UENIMUNY WOl Pastadsy uoneuod] Japun 1day sem -/gee' 1207 sy Jo unowe uy (e} g2

“P1up B 1o papua Jead 3yl L0] 1UNO2DY SUNNpUsdxE pue oon] Al pur £Z0Z UMERW €18
s 190Ug Aouepes ay) jo wed Enu ur W) puv o) PAXSULUE ase gf 01 | sadnxauuy yim Suole g 01 [ S3[0payag g8

lo0'6EL 88 2 "5 aBak
snowmaxd) pO'ETIZ'SL 1L Sy St s1onpar) Alpung o) ajgeied Junowe g0y ay), ‘sensed amodadsas AQ vONEHRUOIAL
JucnEwLaguoes 01 1920qNE AR SANGEI] JUALING PRAY My Ippun saped snowes Jo AWeu ayl ul pueeg gL '

PO I

LI [enuuy
a3 Ul UOHE3GNOA PUR UCHEIaUcIas pannbal yaym peitod (g0 ut salpa] | S0 Ul saoueeq NP indu] ae aayL
TuoIEIduD 18D 'l1g

‘DANSO[OSIP J3119K J0 1SaIaiUL 941 Wy ‘speay dofew spun 1ead auyl dulmp
syuatsiedy sidiaoas e Sunuasaad pomaw wanp Suwsn posedasd weaq sel 1UNOSDY JuAwAed W dpoay L

- f000'ea aay JelleN vonexeE], JoUloe ‘0000L 23] NpnY
100 000°ce | sy 43k snotald) -/000'cE’ [ sy s1Ipny sy -
(31031pNE 03 UDIIEISUNISY 61

~fral' 1 s-Ainua uBianog waly 1aload 10§ sjuBIG [0 anjep
BT IESETT I A
“JIN sy sasuadxy snosun@Eosiy-
I8l “sy sesuadyg [BuoEsajolg pus (e
1IN "S¥ SABS U0 UOISSIIIIOT)-
-agnppuadxa Jaqun (2




9TO9PSON'IN

0B 900N )
{siunosoy paiseys)

‘00 Waeyy Jewny 104
TPAIENE MNBP U O
wodas syesedas ano aad sy

[RIEE LR I BN ]
CEOTTI-dusatil |y I-iie
TR YRIESSIY el (i jep

sp innle migge mpge
S013241q [ wlkgk] m L

Avy nueysLry “Josg

uik Bigshodia) S~

Awy pueysiry

rord i S alop?
VRO IR VSO —E
PiudT UIEASIN UIEIR [RUONEN

2 teinuahie smigle LD farelol/l e

JEHUD FAREEInURY JRLD

LHE shiglsiLh =gy map :a2e|
(ﬂ.}rw_.xm.fudtu._.zm L i d
febaai B 12

(339130 SARIBIISTUTLIPY JO1YD)
vidieyoeyieyy dowue]

FUUIY YIIBISIY ULRIE [BUOTIEN
10 Jjeyan uo pue Jog

FMINSUL Y1 Jo STUN0ISE 2 jJo uonmuasasd €828 JUSLIND SU7 UIm AWWIojuoatt

AIBSSI00U PAIapISUOD 19Aa1aYm pafueateas/padnoson uanq aapy saundy gead snowasd sy o1 Supuadsanon ¢gr

ld vyl sapdidung Fununosoy paidasoy A[EIaUI0 UM 1UIISISUND 20 S50 01 palaias 10U sastaed Sununoidy &7z

*Apaandasag

JHSA [BIDUBUY JUALING Ayl wot) palanpap s| uoneomaadag] jo 1unoode ub =aFIeyYD 55a0%0 Buiag - /coQ'eT 87 5H
"BUIY EZ-TL07 mak Enusul uauno A w posn o) ind sey auryorw jewmduoe s ‘seasaum TE-1Z0T A A
ul SUoRIn M e wswainoold foj Anp woelsno spaeaol pazienden uaoag sey - fgog‘peie’s ey 1o wmowte uy (gl

220




\nur.ﬁjtﬂxllll

5 Wi
ROV HYSINI THO TV MNINY B-HNE

[ L (] [ [0 [ (1 O L TR G ] 5
| & SESUS oo a0 [T 0 RTEIT (] 6 L1 160s " [EULIAS, SO ARGE PO ARSI SarE elesu gl
[TH1 3] o0 Tal 't O TLLTEE (510 ) RLLTH ] OO RIL LS 510) TR STy TR AN L KTMBAL | LE
orsiaoeal oo [ TIR0E PR TRORTIT LR i B RN e D1 |00 iRr FERLE T F e L e e T B R e B 1
ORI D o b L [ B — i waa R sELSA) BE
L] T o ion W oo [0 [ T &L & ER ) TRHIdSNTTUM [
[CX i 05 10 P2 BOVET R [ [ G o D295 401 T
LB RO BT alF (¥ (L] (L 1] i L i) B AEJTe, Al - pedperg Arepe e aa] B
L¥L oo oy (] [ i [ T EHL AV L AEThog Q] - dBanay LRI IT
ne'E 1 1] (] (I (] (RS TPRIB |y ITAT I A4 = TS O i |J] Soiyesanm eie Ll 47
S OITLVE o o aan oad [T [0 (RN LIS THYIT ¥ LFAWHA 10 1507 ALV Ll MIvVEN MA0348] %
o' [ [ [T [0 a ) e g eARtL g e -ty 18 v i JIEES
eEe L B £ 3 [ i E 1 ONIEY ) [T i3 e i EEATRY ] I [ ETTN]
TS T T G ) A—ﬂ TTon TrPaEy WATEd] IT
] EREIE = SmIASEIY 0 LEmarlal] BRI
L 11 [51] MILFTITE VAW LYan| 1T
A SOV TR LE - LG TRALL I RISH D T TR0
it DOSPT L Tl L] WTf I = PR o A ) P Al
TS5 0001 I CEa ] oon NS IT W [ o T e A T DT S ] e
SOTIWLGL |00 Wi oo (T TR 35 TOWIR 3R] [WNH Py iy Brmas 1]
POZSSRLG  [00D DO L¥S 55 O L5 55 Gl (1] OO RBOT T o I i
Erqurg i) Amlwagnapalip i S LS (Ranas [Pk
[T T R ] [ CI (A0 an o0 o0 s $1 0 L
AU A AR g UL Peragdy) e Aot im g
L] G R ([T T ) CE N G0 Goa G (1 €
BT TO8IE [T ] [0 o a0 E WI|[4 A0 ATy RaAANOTE (CUONe]
[ OORIEGEY  (oan a o e ol ML EEEA ALY () Al e e
LErIRL Ll W [0 [ [ [ ) A I 1] 1) - R A, Eo it
i CHL T8 [0 (S [ ol 40 1 3 OOERL LA i R T T RE e T R T TR T
GOOHS 9T €1 |V EET S 1 [ Eo [0 S fi] oy AN L e e i ) I
[T O A T N LR (510 i (010 i L € )
Uiy M) EAEIIN [ e pman g Do) A3
OOSICTERET  [pawrarze oo aree somicnsTE  |porsreds  |mio 00 gOTECLE ShSieE A
px AdpAA[] sy RLApamar e agy oniey o By ddegy
[0 DFOLE: LI D0 046 INDE ) B0 (1 Az %ﬁ‘%r‘\?éi:“i. VAT 133 asti 9 1] &
00 & LY SR G B0 S IR T L] LI M LLEES TAVE ] Brxpivuy A TLA0 A0 S s 4
[ Y e A mana aon. 775 R[] IPGIIY 10 -RanmE Jigta Al VAR B L[ g
Fa7 1 L] (] 1] [ [T win Wi [N LS [necg]  »
anqupUy A Jusays |Rinay o Sy panpony y oL
[ ] 1 #1710 T i (] [ OV (hi- SR RU I prru ol Sy urponE
WD e AOOFETL T ] B [ I o TGROE el | g I
g 1 mN
R ikt rr o LAl A0 TN Lot
asuEien Susen aadisiig aniregeg Bl g
10 pmjay =
Vil GELITE

TFHANAD VHYASES NIVHH TYNDLL




P o il

—Mm.ﬂ..._.ﬂmﬂ w1 CIN L T [ i OO 351 TENZUT TR I DRV ATV SN 6] wo
RERECTOR Rl VORG DD OO BT G T DO L E e [ET e o NS ELEEY HVDONE VAR S 0 bl | priRicnmiiiiy] 5o
Pur Balieany Araneivag 1Ry e
Aram samnas sl wmeakaiu .nr-._- !.:-.: i
LT TR TLLPFLLT 3 TR O T (7] 1 W C I Tt CLGFEBET ¥ AF TR FRy T TEL ro
i i W B KL i LEEEmg
DETH mon LESEL 70T 5 55L LT G0 T 0 HFOLF I s MIHWS WY NS INVAVHE 70 -TiE ]
st cnan Al e L L TETT]
e AT ann o0 i3 [CEITRY NATERLOE (0o E My eI S M TR M1 DL (F 7 Ry RETRIARY - e ) = I
Amyen Aind P e SlAY (e iy A
L (L] [ 00 (S CTi TN AN 10 digewiiag Teiaevoud| L Ja0] e
OIOEA'S# [T Wip o [ 00 1 [T wreon ] Ry [@HESS0d]
GSERETL-  [odl [ X 0 £ ST AT - VN LI gH3Z d08| 18
LS D [21] ~[onE o0 L LLHHS o6 R EeuRd | 19
TS T oo £ o i ¥ £ ] ol M1 - TOH HIN ¥ S Rl
ToHELWOE o [ mn [0 [ TRHSL 0L i IFEN 30 e e e
DERHEL R 0 looe [ [ 5SS AT APHIN A A W WS
SEFITOE'S [ LI i) [T LHFET 955 VLG, 2 FaTpURH S REIL) AWAL] LB | LD
anes onn o [ L] nin DO FLY 00 15 JWPUTN| 9T
(T () aon ) il i) WL eHE U T DI LR
oo HErul [ au 0 EE] L I NORLF 0T BT
(L5 [ (K] Ban [ e i D OIS P IR T T e e
T YELWTLL POVES § 00 FEVZS il (51 [ FOVGL PRIE LV LR SRR R EET TR I
ATHVE BVITTV YIOHE 280 FESML IWO0TURM 31
_rf.}. [ G HEO LG (] T 4 TFE 0 [ LI Tmmnln_nm ST LVIIRAIAIN ] 1S
AT YEH BIRYITIY vids 180/ LSHKL INCITIEM
L] W (TS 0L T avn non 500 T b shiTL VAVIVAS B0 -A0TTad Al dsi] o8
DA LHLOF T e [ DOLSTFS 0T (DFSCTEY | [ (TR S_E_Em. | A0 yavovams il or
DL kL [ET0 o [ o i [ WYHHAHS o 28 (R TN O LTS nInoal] @
o ¥ T i DI O 21 [ [ FEE] [ i BEWGFEERL ANWH VR 0% N0 CELSVOPHASTHO | b
B WLLTT o 3 1 [ W0 NEE 0BT E] (23] WE ELRE T VAN OS5 5 -GS TV WOLYNVONEN VY00 9
T R [ T R T T T w) [CET) (5N T (=T B0 [CTTEN ?.c*ﬂ_mw. TVLRNIY 3 VAV 0 - G0Md W T TALN] TVIAMILNY]  GF
LEEORLY LA DO B R B O FIERFE VI TEE o [T ] T [T Nl M0 SISNGOOHLYACH TIN THLVITEN]
i ¥
FLT] L T A W59 LWL o L1 GansSETT  looa [T [ B [ T THINS SN YT tWAVIER A0 -8 OI LN ITIOHYLIN] K
CREA I DULLVIRDTH S0 S48 ANV AVMHLY
LHOLTHZES (LY L O Y LR
[T AT () [ i [ Y] [ GaTaoRe TS VANV INKAYIG] TF |
[ Ll o OB RSTSE 2 (] TEOrBL . |00 TEDH N 5" ey § deEiogl [y
DS IL [T [ (I (L oo CHLE AR [13
¥ (o] [ B 0G0 [T 4 BRE BE
DO LY 85" [0 00 0 [ [ (L L Py 5 s [RHES | E
B (K0 (L0 (X [0k [ (] Ea] BOS IO NF | i TR A0S S A dAs A0 | 4k
TS ) 1 DA AT O & CEI0 [0 L LMTYRES N e 3] 81
¥
wiag EITTTTY sy
EROLTVAE H CT-2207|-Z707 18 by CTTI0z i
; . -
wnan| SIS zzoz seal sg Seymp amapusdi anusay anad sy By | Fugnp pauseal nad aup Jasmp] T0T RIS 0SS oaiong Ao awvn| ol
axuigey Fupongy S plorga g pemdie)] AWDIN)|  PAAJERL AT i
L a1 fasasayg

N
N
(gl




ERA By g
1 3 4 —
guwArep fllaln SEDEEI-NS DRy Cesees

£ SoTTI-JRSAUE /il BRI B WNIE A 3y VIR TN
e Yadwasay uies jeiarIeN gy tinirlet bl we
& ekl bRl R =y 1IN0 STASIRNRY R

S L] 157 Fal
couranaiIy BRI Juiana [ miaely i \ {wﬂ%?ﬂ.ﬁ“ﬁﬂ
) W 30N ST I fuy nuwysery "joid P—v Fig F oy
i S fedbaidie g
iz, Buad 15
EGTREE T MATLA0 RALLVH LS IRV S0
n FANHVHIVALY HIE LOWNYL
TR IT BLL [TLATEL TOC WL B5h 76 o Ne (HESSO'EL TX O EOT L oL 7| TRREHF |V AIOTL 1 |V RsL T RIFOLBR AT Taf=v] fFan L puEls
TR EIUTHER |00 BIGWFEE EOEFE SE 1Y D LT o F M b N e 1 T R G TR T Lo TOTE R TARELOE T TATRAILHOSN D ArvaAn -3 NOTTas| 1
el 1 TL 1 mn.':mu 1159 DLETL WFLLE £ 3 -n.ﬂnﬂmmﬂ [1 CY0YE HLTFIL i HL'He vl i
[ Ty T ER IS (ETI T 0 D LLOTHL Ban = swqn LR oL
OO SLI L B0 5E0 5L & O 0 0 iy A T EA T WL |

R [ 16 S 00 BT HE DD DY [T ICETEICHIER
[ R T A T Gl ey ] v
I k] L Tﬂ lﬂ-ﬂ_ G FETED ¢ TET-1E07 LAlond RN SHA| EL
TRET (v T [P T L DO EnL EL DOLEL R ) SE T ([ T TR

7 T ) [T B Tl TR0 O VIR LT T IR T LTS IVINY AEOAYNORY 1| 1L
TROEYL HE TR 07T [T R L 0 (CL VD00 (1 6
1
o LYELTIR Y damaibueiy
' iz s o
(el rad i 1e CZ-T02|-TTeT 1Ea =i £ -RE0T

i B L]
o Lt ko SPp——t B T e Bt i -l aatona 103K Yot

AvyEjr Tuiogy o punyay g pranden amnyuf]  PAARRAAL VIR -

1[&&5;




[NEY ER N

3 n&.&:__ I g
.E.irmt—.ﬂ.rﬂ;:iu:..z
\._. e L EL ]

LI S TR T VLR
TR L L LI T T
S LT LT
HHE..II.- ienters Sl | & enidkle phi
PagIenE AR w3 o podas apedas anio sod sy I8 HIEY ALY JEZ
AL ] filal iR (I W ALiAR
ThOT T i-drSae g el

VALHYHIVLINHEA L
PR U INDSAY UG [RUoTIEy ATEN = S

HOLXIHIO A0 AALLVHASININAY 40010
12514 .h.“_u.ﬂHMaﬂnum_ mﬁuﬂ%ﬁ _ﬂ-:_".”..__'...l.ﬂ AVH INVHSIHN A0d VASHVHDY LLVIE ADWNVL
Sey nueysiay ‘Joag g ; »\\Hbﬂuhluﬂlv\\.\\
» pir Bnpd g

SFOUG ShOE Th TVADL V09656 UL Th TVLOL PESO0IEG £6 50
EVTOL L0 ARIE[ER TUySo)| SEISHEL ey TuEni
HLG BT LECros puonad 0| (0L 1L ERGE
ESH 28 iy Aieeg|i3] sasuadsg Suppaaei )| ooLLE61
MZELPET LB T | TS T
rana'E sasuming Hutaaw 140
0T HsED L sl funajag | samnduci | poraRL TEDT
___.-..—._”-.....__..r. nEnﬁn_-&MEEEME__Ea ELLER T T L]
CVERDLL T F DG 1=y prusnof Aesqr-a| 6L LI 6IN LS WOHGTEE SR kAl Q0 B Leag

aanjipuadics andasay

SAITMENL] ¥ I LR R Tl SUEET sl [ ey
OV IES6IVE [ xpagy| yieatudinhy L LS TG0 e puests| o0 oREEL e e

amppuadsg ey SEISHELNEH asunjen upeadiy) VB RL IS D
[ ur) ANnowy Crywm) annowy | C5H o) LKoY , [sa ) Asnomy
VAL LN SNV WVAASNOIATHD | MVIA LNAHHAD HldlLI YA SAOIATHA
EL0TLE YMICl DAOND QOVHE THL HOH LNNOXIY SINTIWNAVD NV S LJ1E0
[NOX120) WOLLHOSNOD AMVIEIT -3 100
YNVAHVH HVSINYIY THLNID HIHVASTH KIVII TVROLLYN




0] My 3
230t o111 =
e TS O gy

D

curliep / daled

- . [ -fatehd B T R T T B ey
4 - FAUIT YR O UCIg (CuoEey
ST T S, S ki wigin nida
SN0 ARy pE
wuefsvH fualepd ) % ALY STy 04 . e Ll
iy pagpene avep vaaa jo podas seansdas o dod sy PR e,
cSoTTI-JESDURIN M kih ek BEVILVLIVH
Ty A Ieasay] uneay euoniy tisg b
oy einiER dbih BUERE S0

e s Y1440 IALVELSININGT 4310
VAAUVHIVLLVEA AOWNYL

» i h..sdﬂ BOLIANI
Ruyd RURYSEY “JOad 5 Ve, AVH [INVHSTHN 408D
by Lusd "% -y
i

Ao

»

B HL Ll | L0 M0 DLO98 F THHOL LE | AVLOL D OL098 ¥
Teoal FIUE(ER PUEOD) | 0 RRL 4L T RN} T
rEST'E Papungay A
; LR
djupsano| g
daysdag, / [aarag
Auaftunuod | SIS
sasndurpy
(1% T (g paprainsucd | O seSTIE
aamppaainy anuasay s EPLE
uaudinkg qe . Pi-ueaue| BNOR09LE
aanyjpuadig ey deg D6BOLLL'T asuejeg Supuado| prLOEI0T |
" T=H Uil INnOWY SLNINAYS TEa o) LNNOWY | 158 W) INNOWY LAy [=u 01} LNNOWY
HVEA LNIHHND HVIASHOIASM | HVEA ALNAHHD HVAA SNOIATHA
£202°TE 940 OFANT QOIHAD THL HOS LNOOIDV SINGWAY ONY SLAIADAH
NSVE NVEHINY 3O STLLITYHAIDINT A5INVAVE HISD
VRYAYVH HVSINVIN THLNDD HIHVASEH NIVEE TVEOLLYN
TR

i
@
—




WL B kg Jaaryg

£r qﬂ,...u.__\w. i
ITO9HS 0N dripaquiapg
s ST AUy

1

R LR T

(ETRTR R L T
T l-JUsa He [kl
SEI U oastasa i uped g [euopiuy
2 blisls P aaipjie DAL 000y
2032031 [ ‘ptkdh [ ads
Loy nuvyspnl Joid 210

elr Buxdh gs b

PaLIENE 200R raaa Jo Lodas aeiedas ano sl sy

- 18 g W TAE TR
e L MTTEAL LT PR L 3
cordn dnpiiss uek
A Syiivk D L
L0 Lo T

WAILHAD FALLVHASINIWAVY 4200
VALHVIOVLLYVIN ADWNVL

o e B

(009zT0E] IWLDL _ O L0405 o0 0Ez 0E] AVIGL 00 Z0L 0%
(T THETTA) AT DIIETOE] SUT[TE TS0
ERTTE AT TTEY
pEaaAg
[RATLL
Aamoduyy
fopeT ) sapqraansuan | prEEs'ny
aunyjpuaniig anuasay I EaEa)
g ey RS T
asnppuaisy jeydey (o 9EZ 0E] aauejeg Supadn | BrToL'ns
=1 upl AN Y Cspm) Lunowy | (SHW)  ANnOWY Cen il aenowy
HVAL LNAHHND SINTNAVA HVAA SNOIATHS VAL LNTHHND LR ERE ] HWALA SOOI
ETOZ L P00y O3 0D THL B0 INNOIDY SENAW AV ONY SLINEKAH
(mwwyy mespagoy agg ) -1 sopegdooog assuvde] Bupng ygoeap o oo ey (Syaaien ) sy s Sepgees oo Sy go sqo 2 Bugepg g
VNVATVH HVSINYIN THLNED HIMVASIH NIVI TY NOLLYN

T -aTn Ay

226




LR AL flnkk b8
"IUTTI-ABSIUT I Sl
'y ;.“:..uunm Hindg uuoiieny
£ Uikt Eugiiila bl =TT

) sy o]
+fal /e

iy digraaguagg

“07) % AIELY SNy 1o

pagIEE 2P Bana Jo Lod

i aramdas o Jad sy

. L L Y
.-- w.-._.....n.w__-,___;.q\
el el U Edgag

PRy fapry
W1y

2y kihple

hiu_.r_n._. t_..._..u_gu

PUEN gy
T}h!{!ﬂ(ﬁhlrﬂ 9
iraldn o

AL [ delkl A
Auy nueygsrag n:._..._m_ d ‘n M..,m.v._. Y &e AT HANAA0 TALLVHLSININGY 291HD
un Buad o Sy AVH INKHSIEN mmm VAAUVHIY LLYHEAOWNY.L
2
TOFSDFL IWLOL TS OrLL TOFLO ¥L WLOL OO0V IL
TEFSORL a0 ey FUSOE | L9 RSO FL PRI oM TR
. Aouafunued | DESER'ST
LA 08 pungad | DEE0Z'LE
_ﬂaﬂ-h
damisiuii g
(qey) sejqewnsuos | 00'L IFESHT
agnjjpuadyy anuasay ECTTR TR RS R
Tuausdinbg e Pr-U-yRen
asmyppuadxy jepde) TOFEUEL aswepeg Fuuadp] Z00190 11
53 w) LNOOWY [sHwliNnomy | (S8 o) IN0oKWY 54 W) ANDOWY
HVAA LNIHHND SLNAWAYA HYIASHOIEHY | WVAA LNIHHAD S1411334 YL ST0IATH
EZOZ'LE e (0N Q0TI JHE 504 INN0IIV SINEWAYA ONV SLAIEEY
(mErg wegauy ag) wads rinay o Sy paE|pen yHos
YRVAHVH HVSINVIN TN HYHVASTY NIVEE TVNOLLYN
ARy

i
@
—



.___EE o g

U Tryunasay p ]

"0y I IR R IV 304

R At PAgaELIE agep Uasa jo Jiodad agpiedas dno dad sy
TEOETI-AVEIUNTY HE..-_.Tl._._.n

A IS0 UTeay [euniieN

&5 T_uJ_.n.ﬂ._ﬂ itk h._..._..v.s.rr_.r. =3 HOLIAHWIO

Jopdaaid f gask) 7ok T AVHENNBHSIEN
AV NURYSLTH “Jodd h.fﬂm_uu /
pix Euzd ix et

| L4 rl
e -_ L
2ugt bt T i L
Ja .-_J PYTTGIIL UL s
Bl Rlppid® b
A AN I.Uih.rt_

prlsaiEhe.
Bmuw_mﬂ- AALLYHLSINIWNGY 431H2

VAAHVIIV LLVHE A L

_..v." o LTEEED

TESSLLs] IVAOL [EsseLsl (ESSLLT] TVLDL (E5'SLLS]
TESSLLs] R R T | N | AR AUso
* 180 ot punjay| -
sy
Aruagujimaty
AoyERIOH | A
FEENT [P
(qepsaqrusnay
suin] il sniasay Sl 1sadaiy
waasdinby qry PIy-uEIae,
adnpuadiy jeidi lEs5LL's) aauneg dwpuadp | (gL L's)
T5d Ui INNOWY SININAVE TRa O IRNOWY | (54 0 LNNDWY i areian =0 il INNOWY
HVIA LNTHHND HVIASNOIAIEG | WVHA LNIHEND HVIA SHOIATY S
ETOZ1E T 030NT QO IHL W04 LNAOIIY SINIWAYS ONV SLAEDIN
NSVE NVERINY 200 -0HVMY JIHSMOTTHS NDLLYADNN] VLY.L
WRVAHVH HYSINVI ‘THINGD HIH VISTH NIVEE TYNOLLYN

-]
N
(gl




R

summdinig -] Pyl e
aunjpuadicy jedey OFLEL'ED auegeg Supuadn| G5 ZEEEH

['s@wm) LNNOWY (sgud iynowy | [saml  aNnowy ['s4 af) ANDOWY
WVAA LNIHHND SLNAWAYA WVAASAOIATHD | HVIA LNIHEND AP NE ) HVAA SHCIAT

£TO0T'TE 4TI AFANT QO THL 104 LNDDIDV SLNIWAVA ANV SLAIEI3H
(nseg ueqipuy 2] Lag 2oy spnadesag)
VNVAHVE HYSINVIY SHANTD HOMVISTY NIVH I TUNDILYN

3
YA Ma ) a3t
Feek ol /11w
*anak Ok
h ... _un...:..n.._.vc.?_. P spne o
I diludl ulTagIy Wt ._
VA Bt AR Besiy puinbehre wdlple v)i
it B TFa e LTFE P T -
"0} I STy Avimy 04 e Ll PRI I
wuefIeH sl @ P 2 bt Una o Jodal aeiedas ano sad sy VAAHYHIVL VN &
TSOTTI-TESIUN | SRl fedad 2 150
C+iia] YRIEDSSY upeag MuUshEN
o b gnipih ﬁ.'.ﬂh_.w =L
Joyaaa [ sapkl m ava 1 - HOLITHIT
Aoy nueysiad jodd © T,
gz Busd |8 B .
-
(OO TELEY IVIOL THHER IS B UFIEL £9 TVLOL GhGER LS B
: F3UE[Ey SUISO)| D0 T5L E9 HIuE[eg JUFEOTy
DFOLELS [Isauam+uen) papungag) -
. Asuatunuod) 9RBE19E
praysan
Jahna]
samodurgy
onsIES () sapguaunsued) 006FHL L
ainipuaday anuasay - auoup psaganu)| oo L0LEL




vunAse ] /it

TSOLTI-ARSUTIY [kl
IR YAIEDSDY UIg euaiieh

Do biniiae waipie g

Au3dad|q [ syl
Ay nueysEy "joid

[

UM Mty -t

&.ﬁ%ﬁﬂ

o TN .__n.._.:z ding
PITRLE A USAD 0 wodas apetrdas ano sl sy

=L L] HOLAAD
e AV INVHSTY ua
2 ¥ ....l\....

LRACE |-t

Bk, 0

BT TR W
sen kNG SR
SATGOY FANT IR
GBI it

WAAMYHIVLIVITH |,

Lsudie
HAAS0 FALLYILS INIWOY 31100

e o “is
0 IBTHI I [ DZEYVEE FL WAOL . 00 60000 41
DOZIL W A3WUTEE U0} 00 000D0LE LASUR[ER THIROL}
O DLE TS Ay
I H000E PrAEAD] D D000
e |
BOO0000E digssoqd | oironoon’t
{qur)] saqrisnsee
aanijpuslcy anuasay 00T RIAT AUL0AU] 1SN
aadinky g 00o00nns Pry-Ht-iteas)| goro00n0G1
aanippuacs g jedey 00000 B L aaurpeg Sugmadg
(=4 ul LNNDWY =g w) Annowy | (sHur)  INDDWY [5H up) LNDODWY
HVIA LNIHHAD SINAWAVA HYHA SIOLATHA HVEL LNIHHMD a1 HVAA SOCHATHA
EI0T'LE YW OFAND Q0IHId AHL B0 INN0IOV SINAWAV AONY 5141300
(nzeg veqpny ag) JISMOTI34 35080 1
VNVANYH HYSINVIN HULNAD HDHVISEH KIVHE TYNOLLYN
TNy

(=
[sg)
(gl




AT ATy LR = A
PludD LAE IS UG 1P ey
2o Wtnilie wniblh i
FRD EAGUAEIU|RU Py iy
Bt lppinuas anfi
VAL HYHOVLIVME |
faldie U2

HIMAA0 IALLVELSINI WA THD

I0EECBELYT W10L
SAETA UIEOL) | OO EEL GELY | EETOTT K (T B)
OOSETELD PANER nadsu]
pEEAAG
O OBFELTEL Wi JuSdsun Jo pungay
E_F_En—_nh_
-.u_._n._._..
OSHES] Asuiti oy
O BEETDLTE samodury | 0XELETYDE
O TREED (gEry ajgrunsuog
ainpppuadxg anuasay . BRI | P | (L0l OLT
Hooomsat'te't) e Juadsum jo winay ssa|
IESLEL'S fuatadinkd 41| OFERLELZS O0'DETELTET PHY-ul-suesn
; 5 Admjpaadsy pEdi I_unqrnnp.uﬂh._.___ auefeg Tusuadn) 00 TEVOS LY E
5H Wi} LNNOWY TSHWMTINOOWY | [0 0] INNOWY T=d uiT INAOWY |
HVIA LNIHHND SiNanAVd HVAA SNOIATHY HYAA LNIHHND Sl HYAL SN0IATHA
ET0Z LE WM GHONT QOIHTd THL HO4 INNODOY SINANAYD ANV SLAIE34
aslsaurg uediy 2 -uedsagry J2a0 (O} s1apsosyg (ranag veuwneoy po Supddepy aapeavdmoy
VNVAHYH HYSINYIN THLNED HOUVISHH NIVEH TVNOLLYN

Nw
IRFI] Mgy SO
ot Jo1/11 =wa
ATy s agua
P .. i P
i : . 2 b L b [FF 1k} E
v AIEH ol s W) § At Seny d0g
£ Ty - TR S Al b PEALATIR AU wana |o o ey ayeredas oo Jad sy
Friay auasay uiedd [Ruorey
i pinibe Jv.#.t.- Ltk e
T appadid f mikgey g ouu.. i
Loy nueysiay Cjoagd ﬂ!..,u._ o ..:M_unuﬂzhn
pte Buad i ™ _
s‘.. r
DVEELGE LTL IVLOL O0BELDZ0E T




%\aﬁﬁ

14[9() Ma aoey

o) d tﬂ:.. L...E_.: ELT]
PAPIEE MER Udas o undad agesndas o sad sy

(RN FER W LARS P TETRN T |
rCar T -deEalr iy btk
JUr AT ipEsvasIH uindyg [CUoTyEeN

sop lelpubiesn spiadihe Rojetull e
Ay nuegsLy Jodd o ﬂ W
iz Bid 5 b .

Rl LT TLE PR L L A
ALE T UHENE AR UICTE IPLRTR
Zop bt umliple ifalk
hUum-.rﬂ.J I.r.j___!._uﬂ._u-_EH._f mn___u
QHEQ dialn 1
T AMYHIVLIVHE L
peir S LR

HADERAD INLVALSINIRGY A3THD

VAAHVHIOVLLVHE ADWEYL

HES 169 VDL U0 PLERLFL OORES 16D IWIOL OO FLHBL VI
O0TZVETT FIVICE FAS0L)| O HES 169
- Aouadwmuad| orgor'or
LA,
fanLay
. Jmnodunig| O0BSZ'ES
DT (9] sapeunsun)| O0S L0 RR'Y
aunyipuadsy Hasay aupiou 1sasg) W ISU9E
wmudmbg g ey
aing puad sy prgde MVEES LE'S aaunjeg Suguad| O0EZSTE R
{53 w) LNnOWY s m) aNnowy | fsuwm)  axnomy (53 W) LNmOWY
HVAA LNAHHND SLNIWAVA HVIA SNOIAIHA HYAA LNIHYMD SLA13234 HWHA STVOLAT HA

aaliaueg

ETOZ'TE U2 EANT Q01 HTd 3001 H04 LNNOIDY SINIWAV ONV SLJAIE03H

wisday g - Sasyan) sitods oo Supdeyd siagagie ruossapoad uy sapanfu) Jpewnes | mos) Supuaneags SHNIE UIEag L) SN P00 pue (B ng o ssouiep Speg
FNVAHYH HYSIN VA THLNDD HOHVISTH NIVHETVNOLLYN

Freea el

[
[\g]
(gl




o
H...:B

LR L Rl T

SIUEINAIIY PAIA LT
“07) B AN JERNY J04
pagaesE 31ep vana jo wodas aiesedas sno ssd sy

.__umn-_..-. wrgard HOLFFHIG
"l _.\55_

..._....-.r.-.... LT T
FERSe etk iy FSOEEL = b s
XSy iy JIPRSE .._..-:ﬂn__,a_.._.".._.__m_.:
2 kil wnigly TR
T .n:_n»_!:_-b_.:-_ LU=
L 2 LT ey | Iah
FAARTHLYL G o

e T

HAMAS0 IALLYHISININAY A31HD

Sy naeus?!
Y A _..H.-. Fﬂ.
[005ZTLT5'LT WLIOL D05 IS L1 O0SICTS LT WInL 0099FI5E]
00 D60E L] 30 EO0N| DOSES VE 4L LAFOVEE] BUs0])
0 5ES'ST pagangad vl o0 TERLT
Asuaduppany
[P R
| a1
Lamaduigy QO0B0LE autnat) S| 00SESSE
() s gremsuny
aanpjpuadicy anuaasy [tonoooanc1l e Juadin jo iRy s
sautdpnbg 4 , OO O0HG0°L T T[T
aanyppuadxy ey O0SEF¥ELL asuejeg Pupead) 00" 1EE'9Z'LL
(=3 u)) LENOWY [suw) annowy | (5ol INNOWY Cen up) ANADWY
HYAA LNTHHNAD SLNIWAVA HVIA SHDIATHY VA LNIHHND SL412034 VAL SNOIATHS
EZOTLE WMEl QFANA QOIMID AHL H03 INDDIDV S INA WAV ANV SLAIF0EH
[y uefundig g) sanpnie g Snss]L Epuaag
YRYAUVH HVSININ THLNAD HYHVISTH NIVHA TWNDLLYN
O IR




U] S 2300 )

SEer/off ) ra
AT L ST AR
o, sy
L E
.JH._.”__._...HJ.-._:I._... LEns >
,wr&...._.., BiUa T UMCAS RG] ...f.

aap pinpbe Gakile

ﬁ.:w...ﬂﬂh!ih.. IO 1._...._..”.,_.._._,._......_...,.4..., )
: fponpre LT
vurksey/ ; PALITHIE A3 Baaa [0 wodan seedas ano aad sy WAAHYHIVA _..______"_ {1,
ESOTTI-ARSAUT I /At ik i s
"EUBD YWDEDY e g [euojien
hopdiabie anisth RISl _ HOLIAHID HIDAA0 FALLVYLSINING Y 43100
B 1F W3 L
AOLRNG [ Rkl ¢ a5 AVEONVHSINN 40Ud FAAMVHIVLLYHA AQINNYL
» Ay nowysing joad b e wwk_
1 gt
e Blad s o s
DIERLTR VLD, | MYERE (] M EELTH TVLDL OWERL'IS
DIERL IR e Eg S0 00 EAL TH
PN FEASA)
ELTERFTITTSY
praigiang
jaaEL,
SBaganiburpg
9] sxgewns g
asnppuadig anusasy) RLETRRITTR LSRR 1]
wasudinhg g (R R |
asngppuadsy (Eipdi) O0'ESLLE sxurpeg fajuadp) 00 ERL'TE
59 ) ANNOWY (sawi) Annowy | (sdu)  ANROWY (=1 uy) ANnNOWY
HVHA LNIHHND SLNANAVA HYAASNHATHA HVAML LNIHHND SLAIENIH HYAA SMOIATH
ETOT'LE 2y (30N T a0I8Ed 3HL 904 INNDIDV SINAWAVY ANY 51413334
Aoy uejuedyg g 150 s2puvedp gaosmiau doe)psn
VRNVAHYH "HVSINYI AN MDHVISEH NIVHA TYNOLLYN
TT=SImEamy

234




“osenana fougd  f 2|

113|471 M e
gokfol /i e
o) Sy

BAusny uucags

S kinphic

120 By

mn_ﬁ.n.w_._.\..ni. L1
FSOZ2 |-itsounyy # _mEm___..-f.fr
H Ul _ﬂr?_ﬂuz
ol AT

. I ja
e T TTE -

wliud e |1 fuangh 0 JITHH WY 104 FAALYHD VL LvHE ')

T o L DR
S0 .___.__.m__.._n.mu_.m ueaq jeuolivMN
bl gl BB oy

103 HOLYAWI
fry nupysEy Joid "_,......Hm..l._ AVH M 40 d
= gy I
B Cuzd "6 |

PALAELIE B1EP taka [0 10d a1 aeredas 1o sad sy el B g !

HVAA ANINHND SINAWAV HYAASNOIAIHA VAL LNIHHND SLAEDIY

LFFILEL TVLOL LFREYSYE LEFITEL TVLOL L¥BSVSF L
LYFILBL FIur|eg SB1E01)] LEFLLBT ST O TR
Asatumue)) o7 1T
paEnlpy s3I0y prasiang) -
jaaray
samoduri | 00LE6E'FE
[te) sapquaunsungy
agngpuadsg anuaaay FIOMI] FRAlHI
tuauudinkig qi) PIV-URAMEL)
asnppuadiy edeg LEFLL'EL asuejeg upuad| LKGSESEE
(54 wi) LNNOWY Csgud LNONOWY | (59 01)  ANnOwY 5y u) ANAOWY

HYAA SNOIATHA

ETOZ 1L YW Q30N QOTHES THL S04 INNOIIY SINTWAYL ONV SLAI13d
Koy wefuedy g -1, digEmn a4 (EaseR o) Ty, U0 2 EEE0D [T Q) HI0MIHEH[RIG apoaneiap o Aoy
VAVAHVH "HVSINVIN FHLNID HOUVISTH RIVEH TWNOILYA




LT ] initg

_.u_.
beths Do miaplin Bt

TS UR Y il
MEIEIY U] ROy

._E_xmaz

_uM-:.. i .!_.a:

]

0] d u..!-w SEHITY 104
PatpaERe a1ep dasa po peoda syesedas s sad sy

Rkl sELpALn BF
YVAAHVHIVLIYIN !

e 1= £ TR
HATAA0 FALLVILSINIAOY 431100

20 13aa4q m el ke - VAAIVIDVLLY I8 AQRNV.L
Aoy nusLa Jodd b RO F,
pia Blrds i e =
[ AVLOL GFSFEGHOT TR WL0L GFERECEOT
e nivet EETTTT  CTET ]
AR 0 pungas Tl OO EEET ]
DI G2 L0 o3 sy R o puting
digsmogag) -
Aauadtunued| GH0IL01
dogsgiom [ el
gy
gy sajqramsod | OISL096'E
.P.-I.-E—.—UE Snasyy tE_EE_.uutu!._-
ALl e pry-ail-3ieary
aampipuadyy pEndey DOOLEDE'D asuepeg dopado) GESEES 0T
T5H 01} LNNDWY TEm ) LNNOWY | (58 0] LNNORY 54 01] LNIOIKY
HVAL LNTHIAD NN HVAASOIATHA | HVEA LNAHHD i HVAA SN01ATH
EZOTLE WP OFANT G0N THL HO4 INNOIIY SINIWAY ANV SLA333H
NS VHOTTD 0 -NOSSTHIOHD HOMW L NI SKOLLY I dil
VRVARVI UYSINVI TELNT) HINVISTH NIVHE TYNOLLYN
FT -y

236




Fau
T

3y LEg)

19 may iaae|g

Tt ot/ at/|1wa
b o digeeagua

BRI RN

Erailag,

LAVELA R 8- T VR

S

CRTIEE B RFIAN] b T 8= TR ITLL T - [N
R kit e
SELECY AR TSP L

.ru#....ﬁax JEmny ang BLOIY R Cgiin
L PfIE AP maad i ag ayedas ano sod sy HhAHWHIVLLYI M
Jaliaislas L
HOLIHI HANAA0 AALVHESINIRAY 43100
...ei:mi:.h.u-n VAMHVHOVLLY B ADWNYL
w“ “ Il
\ il
6T EOF9L IVIOL GZEOF 9T
EETTTTLF R EFTETTRY
[y ]sappeninsy
anijpuadicy an uaaay
DAL 15|
wamadmby gy iU -1y
damippuadxy pridey BTEOFDT axueqeg #ujuado | 6T E0FYT
[0 Ul ANNONY =3 vl INNOWY S LI 4 wi} INNOWY
HYAASNOIATHA HYAA LNIHHND HYAA ST HA

EZOT'LE 1AW (AN 00IY3d THL O LNOOIIV SINIMAY ONV SLAII3H
NES VHOTT 0 08 VMY 3ONIISHE TYNOLLYN
VRYAHYH HYSANVIN THLNED HOHVISEH NIVEE TVNOLLYN

# Tl R
. ) asdY _.___.d_...ﬂ _.”:.:_ﬁ.?.
S0 kinggee eamih Btk
Ao [ adagply I pha
Aug numygsirg 'joad  OoNS
pix Bugd 8 ot
»
BT EOFIL
BIEOFUT
VAL LNTHHND SiNANAVY
FI =y




U N0

L e LR DL
e ped __.....w Janarg

ey I

L LY TR T L
LENTS L -aesdit vy / ASOESN -4
AT GBS Wi e i

 admpy Jew Y a0g S luiPE LR bl L
wuniren/ PHEITNIE AWEP Uaad 0 Uindas 1eivdas o ad sy ABDNPO wAyEAIRIUTIRS (T
& lainaid (Bl iigpaiin b |
s s NCEAAERIEIR Y [y e AAHYH WLV !
LR T Pavasay Upiern jeuoes) EJ r"-
= ;.A,_,.wu_.%x., nw_n.,.w;E_.r,.F e HOLDAMIO HADLAA0 AALLVHLSININGY 431000
O S mREL e AV (WNVHSINN 4034 VAAHVHOVLLVIE ADWNVL
Aoy nueyspy gozg & B
x Buad iy Sy
[T TVADL DODDODLZL 09158611 TVLOL 0oono 0Lz
009LLEE Eiﬂmﬁnﬂ Do o0 oIl AIE[E] A1)
pragaaan| poooo oe
DEOOYE'T by -
doysyaop / [aarsy,
Aouadupaun’y
Anmoiduey
O O0H ' (qe jEagesisn
adngpuadsg a0uasay -
LR Sy | MEDINY 15aa] ]
iaiadnbg e = PI-unaueIn | oL 2T
admypisad g pepd ey OO°HO0BE 1L asueey Supnadi 3
55 Wil AINNOWY 54 ui} LNNDWY =5 ut] INADNY [Edu ARNoKY
HYHA LNIHUY SANAvd HVIL SNMAIHA HYAL LNAHHND S HYAA SNDIATHA
EZOTNE g QAN GORda3d IHL Y04 LNNOIIY SENIWAYS ONV SLAEDTY
NS VHOTTE 00 - (BHISINOLLINGS TV HNONYD NON
YNVAHVH HVSINVIN FHLNID NOUVASTH NIVER TVYNOILLVYN
STy

238




it i i)
mﬁmﬁ_{: =g
QL iy AL ssmpL

07 i ASUy AR IO
PRENE e uaaa po wodas apardas ano sad sy

PUL A L¥TE
U g S ST T T T ST
BuaD YoEasI N wEg [ LTI Y]
Pl beitinbt wnuply LR
AAIY Ty PAEFC Y (@ (e ]
BB ahpfALAR
TAAMYHIYLIYHA )

fultalBes 10

HAIAS0 FALLVHASININGY 431IHD
VAAHVHIVLL ADKNY.L

TVIGL [ [OEERA] TVLOL DU 86 FL D
FHIE]E) SUIEO1) | 00 B aFE[ FUEo)
FrIH 03 Jajiara]
[ETTLE T RTSRELT]]
EIUETY
Auaifanuey
Samoduey
(e Jwaquansung
aungipuadsyg anuasay P T pRadaging
suatmini Ge = PIY-u- )
anypuadiy (Eyde DAIL LD durjeg Jupudd| 00EasEl9
T5u Gl INNOWY | (58 S LNOOWY =6 ol INADINY
LMY HVIASNOIATHA | MVAA INIWNID AT WV SHOWAAN

£207'LE B0 OFANT A0 THL H04 LNNOIIV SINFWAVS ONY SLAE0AH
IS Tup NG SajATag B UpRi epxapsi o dejoigeanay
VNVAHVH “HYSINYI THLND HIHVISIH NIVI D TYNOLLYN

nIu_._
v Ao oy
sEupsi=aesaun iy fekiilh
PR RN UiEdy [eueiienN
5 cinnbe o SR
Jotaatid [ siaply [ o |
Aeyg nueysiag “joid .n.....,.p.__..u ‘
pix Euad 1
(OWETE F1 Y
[T
T=H 0T INNOWY
HVAA LNIHHND
o RIS




v Cae iz g
rSuTTi-JusauRy /el
LIUAY YIIUASIY TR TEUDIIEN
Db i Uik e,

faygeag) g ey

ETne/el/tl ava
R #tEﬁ....;E..E

SO AN JEREY 0
PR e uass o pioda apeardas dno il sy

Frakimel #Faalh
160Et 08t muliy S LNEENI
P T REL LT Ll

B=il hlk __“ I ._..__r.:.... i ™
R L.:._.ﬁ..__r_.::._:.-g_.-.d &
L 1 WAA M
e g oulghitiad
WA RV LYY { LAl
eitalsis W

WA TALLVE LSIN TN LT

dopoaid f kel g et VAAHVINIWVLLVEIE ADISNYL
Avyg nueysiay “Joad ,__;”.r.. A
miz Bluad 15 X
O H60 LS IVADL [ 0 GRITL S TVIOL ]
OFiss kIS A WUTNOL | 00000 B 5 PO T T T TN
EETTER TN
MY FEE T PrAILAAALY
L] o papEngag sunouny joedsu g
AL
saminliar )y
HETZ kL i) saqgqem e
adngppiad ey anianay BTl Appoug g
!_.._E__.-_.-_.._.u_ L | Py Jared ] o nss
aang iy (endey DO HO0RE'S i g Hunnaddiy
RN R T U=l anmowy | (sl aNnowy {5 W) INIOMY
HVAA INH R SINIWAV VA SO AT A WYEA LN THRND S LN

EEOE VR AR 00N QO A0 B0 ENADCOY SENIWAVI NV S LAV

(s fvdmwd ma ) (as v e e o ajoy
NV AV HVSINVIY TILLNY DDV NIVI TVNGILYN

[T amxanmy

(=]
<
(gl




SO LELOL SOLIAERL WiLL SOTIBLOL
SOTIRLn L LAD|ER U0

SHLTRLE'L Juxnjey JUEEOE)

[} saqisinay
asnjpuadxg anuaaay B IS |
Juandinbg ey pay-ut-auesn|
apmypuaday e SO TIHLE'L aguepeg dupuadn] S0 TELH'L

(= ) LNNOWY (suw) ANNOWY | 050 @) LNNOWY (=4 v ANMOWY
HYIA LNIHHND SLNAWAVA HVAR SH0IATHA HYAA LNINHND SL413038 HVAA SNOIATHL

ETOT1E WM (FONT OOTHTS THL HOA INMOIIV SINIWAYY ANV SLAEEH
[eas hespunegd 3] VNH Pasjup] epsapsdn
YRVAHVH "HVEINVIN THINTD HOHVISIE KIVHE TYNOILYN

ol SOTIB LG L TVLOL

Nw
115130 Mk E3myd
o meetfel/n
i B CHE AL
Fundiey A g
. PEMIZLRES VN A 4 SO =it
. BL*D woasay uprig 1Euriepy
: =144 il Malhdin 2
TRTO BAEL Sy oy
v AR H Mlakieg jA : Anvn3vasy
a7 % SISy ey aog
r ool -tessue i fakl s PRI I uana |0 o ag e iedis o axd sy * ﬂdﬂﬂﬂthﬁixn 4
(11 ) YAEDSDY UTRAY [UNOIRN RS
I R rﬂmhtu E.m.uhu. Swu P
10332210 [ @ltsk) avﬂ”
ey nuEysEoy "Joid m.“. a7 oo
, 2, 3 VAAHVHIODVLLY HIPAGWNYL
pix Buads i i




T3] sy Az
gzee/o/il va
SEOVES TN
Ao T ey

%

S R " FRaERsc
EILBEET [ e T8
LTIV E S B A wigh
07 B Sawy JUny o4 o Rl palgr uaibia ® ’
e AIe i ikl i P SRED USAS i Uowkaa agesedak sno aad sy el ...:...:__.._.._E..“M.n..
'] ' " k -u
LSOTTI-TUSOULLY, Lkl et L IWHR 4
VIUIAT) YIRS UTRAR [PUDTINN (rmwp.m.__r L

porneBR s bl
agjdadng [ sapk)
Avy numys|sy ‘jodd =&

nix Buxd ‘5 T

HAALO AALLVHLSINIWAY SHTHD

VALHVHOV.LLYHA ADINYL

[ErZsLzenl IVADL [oczirere ETLBLZELI TVAOL DEZIZBF L
EUSSso0nL EETTT i ST [ W BT LAMIE[ER MisO])
O ZEFT LA o pun g | o0 2ze'eT
YOI 0T Awiagupen]y| 0071 Le
Oy 000" L s
IoaraL| OORPSE

Lameddurpl 00eE1EE

[gery] sapqrismsiny| (UELTES'S
agmjipriaadsy anisaay . awnan] wadaig | pprZEgLT
wasdindg gy - MIEODETET pry-uEue | -
aamppudxy jede (Larsizoel Aty Buad | 00 s 'L
5y u1) LNnOWY Csymlasnomwy | (sae] asnomy (53 @) INNOWY
VAL LNIHHND SINTWAVA HVIASNOIATNA HVAA ANTHEND SLAIAIEY HVAA SOOIAR

EZOZ'LE W0 OAONT DOINED JHL S04 N0V SINIWAVL ANV SLAE03H
yiag frgueg agy -saoeguy vaasasd o) Ssped pogasas ssupnie sagiayens spnadessp) udgsap o) apou e o g seddy ([ eanan jeaage oo el i po 1
VTNYAHYI HYSANY N "THINTD HIHVISTE NIYHT TYNOLLYN

BTy

242




H.m

ThFES FF TVLOL TH9L5 FE DL T4 VES FF IVLOL THULS PEOL
ol auriey ThLLE Lk R TR TR

O0VBRISTE e uadisEin o punjay

Avraitu ey | (GL'v ]

o0 LEw'E 180 o punjas | (URST'S |

A | (OElaE
A00RTOT sapnodl ey | EAT'LET
[ sapqranmseealy| (N0 509
aunpjpuind vy anuaaay LS9 ARHEIU] JEALT]
adinbg qey pry-apeeanl -
asmpuadg ridey I6LLE'TE aauejed Pupuado| 26975 FEHE

53w} LNNOKY (wau) gNnowy | (swel INDOWY [swu) LNNOWY
HVEA LNIHHND SLNIWAVA HVAASNOIATH | HYIA LNIUNND L1320 HVAA SN0IATHY

EZ0Z'LE PIEI G0N AOTHAS TILLHOA LNNOYIV SLEIWAY GNV SLAIHITH
{135 (EWPE g ag) -Ssa1es Wi poojg uy saliueg]) pasnpuy epcod iy
VRVAMYI HVSINVI THANID HOUVISTH NIVHE TYNOLLVN

hIH#
_-.__%
A M5 UN niE.EEuE
P
i 2 5
hppma - aborf 2 fadage?
\ E LIOGZL ITSIUEN S A E0RL I~y
o X sitii DRSS W00 RS R LR [T
; il kimprfor v gl I
ISR [T TY UMG33Y PaIALITY ?.w_%m_.... uw:n._..:_.___m.._?..__ﬁw i
L TS ULy frm g 0 % ARy Jeuny od QLD AL
) NALEOSIY upELg [PUoIey PRI SHE U aaa o Lodad apeaedas Jno dad sy ....:..._t..____;....._ir_.d_..n i
oo iteSin smpaty Rialk fribebses e
._...,h__.r:.“_ f wlipg) m e
Avy nuwys .!U
i bt mhvuq A0 HOLITHIO HAAA0 FALLVHASININAY A31HD
ol Busd ik S AvH ﬁw& VARHVHOVLLYHE AOWNYL




v AL B Sk bR
oo Hi-Tesatu g St

1[a(] a3 ade) |

sy ey

" n._w wﬂk&}_ g

R

LpaniaTy IIVDSDY UTEIN (RUOTEN

AT st Hly % —wwr i HOLIAHIN
I AV NNV ‘ANHd
AR T,
L Nt

sopaeaid [ aikikl
Awyg NUEGSLIH “joad

FEYN JENNH 0
PAELE BiEp uaas b0 peoida) apelcdie ino dad sy

i
N i o

T L LT R

L=t

T UNEASSH HINA 1T

fecp ingthe SRUP
FEEITHA

P L L L

GUEDPT sghln

WAAHYHIVLIVHT

pimide L

WINAA0 FALLVHLSINIWNGY S31HD

nie Tued 1
DIVEFIIZE VAL 0N ELE O OL DOLFLIZE VAL DO ELG B6 01
DIFIES PR e Nuiso| 00 Lri L2 E [ MR
LA o prgay g -
OOERE'Tl sl e o pa gy
wneg /amodien | (eESOE L
O0BSE'BI AL FURAN pagEn|py
nooIES sty (Y LRE'6E PALIRS SUE] 51T
amppusixng ooy Wmaiby paysnfpy
oo tee"soe) pue g pmad s o wingay s
LEETHIE: R DO TER'SOE PIE--uen | Ooaars]
adripuadxg prsde]y O LHLULTE azuwpeg Suyoadp (00 L70068']
[5h ) aNnowy [spw) annowy | CsH ur) nnowy (51wl ANnowy
HVA A LNANHND SN HVAASNOIATHA | HVAA LNIWAD i HYIA SA0EATH
ETOTTE YMEW QAONT AOIHED THL HOD LMDV SLNIWAYD ONY 511300
VANV MVINNN LVAVHS 20- (SONVISIH LN 100 ) SALLIJISHIS JUNLIN0-SS0HI V
VA VAHVH ‘HVSINVIA THLNTD B VISTH NIVHA TVNOLLYN
TF-E Wiy

)
<
N




@
—

(ARILT :....:._. nu_...x.mu_
T EF T= RSN A akpge1ty

0§ Y ey bog
PREIERE AIET 342 |0 Lodfas spesedas ano sad gy

i 1T EAS A UIRIE [ouoe N

lotelre smiyih Rpgir

.E,....u.__nh..Enu _r.._
Aoy nueyspay ‘Joig m -_.m_..u.r.uﬂ

Tl i foainars
IGO0 | -neiousw 7 | COF 2L ~hbepts
SHUSD YIIEAS 34 LIPSE JEWDEAY
Mg lathptfot wnlipie L e
ABIC) AMPEAEIILP Y Ay
GUASYT Wi e
WAARYHIVLIYHE ‘L
dunidie 1p

HAMNASO0 AALLVHASIMHWOY 431HD
Hﬁﬁ“ﬁhﬂﬂ ADNNYL

[CTRITYT) TWLOL | () los traonl V0L
Tocaroor) —_sourjeg Waso[ (05 T10D1] BT
ApRas Hardfew ey siege
prasang)
(LR T
doy=apioay | aae,
Aamaifun iy,
L_.__.i.._nznz
[ep)s2qem nsuny
aangpuadyy anuaaay
AUHBW] IsaE])
tamudpnby gy LV BT
adniipuadyg [y (oS rin'or) axejeg Fuuado | (o5 1 1oL )
T TEul INNO WY TSU O ANNOWY | [5801] INDOWY Tsd o] INOWY |
MVIA LNAHHID S1NRiAYY UVIASNOIAZHA | HVAA LNIHHID Sddrdn WVAA S0IAT

TYENY I HVINAN LVAVHA 0

VNVANVH HYSINVI THLNT) HIUVASIH NIVHA

[ ONINISVIT NIVHA ) Aanas DRIDVII NIVHE TVOOW I TYNVIONLIONGT v: ISVAsia

EDOZ'LE UMTW GEONT ORI SILL 104 LNN02IY SINAWAYA 0NV SLAETDAY

I¥NOLLYN

SHIWIEHZTY 40 SYINEVINO IR SNITINELIVEVID

Ty




1419 Mgpy el
$T22/e/ /1] mwa

L

, LEASE I IEEReT a1 S0,
N m Suluay UICDSEN ek 1
S AT pa S il miipfe 1l
WO dAry SRRy dog 1AM BRSNS Y Y

T L T P e wasa jo 1eodal ageedas ano sad sy LMD hRelsh UL ._.____
- . i 2] t
CEOTTI-deSI ULy itk 4}.”..rhw_f_,.w_“...:._f..,. .
TS YIIUIEDY UITAG (U0l jes S

 bipbr duliple BRI

Xoy¥sim J amy =T HOLIAHID HANAA0 ANLVELS ININGY A1HD
.m_ LB 5 ..L....m-..r u... .m.. - A VISTEH A0 VALY HOV LLVHE A NV.L
> Avy nowygsiay ‘jo.td w5 :
tix Bugd i »
LNz 19T IVLOL DFEAD TER DIE0Z 1Y TVLOL OO ERO TE 7
OB LT adiEjEy OO ESHDS ¥ R TR
DIFEFYL LEC) e preengan gl (rees'a T
BFORETL Aauadinmoey
(LR
niyooons [Anriy
Jasapduely | WrEITLS'E
[opr 1] sapuuirnsang DODSE'Y anstoo| 1s=aal] | 00 £ L
aunjypuadyy anuasay |loorcoo'ze'e) 1A ISR 0 LI S5
O DEE 0% wsaudinby qeq - 00 LIV IEE Py Ul-quedr
ainjipuadxy Eyde) . O ESH'SS b azuppeg Pugadg | 00 ETE
{5 w1} LNOOWY (syu)nnowy | Csuw)  Lanowy (=3 uy) INODWY
WYL LNFHHAD SLNTWAV HYAL SIOIATHS HYIA LNANHOT SLATANIH HYVAA SNOIATH
ETOTLE YA (AONT QO AL W0 INNOXY SINANAVS ONY SLAIRXEY
(TEpunpy ey iearag g Jsappng BugEng eusaeg
VNYANVI MVSINVIC THANID HOHVESTE NIVHE TVNOLLYN

246




1807 F0| DORTRTE'S

Auatunuod) 00015

PESREAAD

[RAELL) 000 00T

Jamotueig| oL TTRIOZ

gy} sapprunsued) LR
armypaadag anunaasy SO A OGRS

wawdinbg qe| My-uRauern ) onoa006EE

asmppuadag ey 00" ZOF 05 asuepeq Hujuadg| OnsA0RL T

51 ) LNOIOWY =1 w)] ANNOWY | DSHm)  LNOKWY {5 u ) ANNOWY
HVHA LNIHHND SLNIWAV HVAASNOIATHA | HVEA LNIHHND SLIIENIH HVAA SNOIATHA

£Z0TLE YT (AN ODHId THL H0E LNA0XIV SLETRAY ONY SLAO3098
(e S ny IeAR ) 0] Iesn Efjens ay-opu) sapsoudlg Fulew) 240y
VNVARVH HVSINYIN THLNID HOUVASTH NIVHE TVNOLLYN

uw
et POTEd Forlsag ro Shed
: . . ..._HH.;....... A IS0z gy
o T 3N gy - Hu H.I..H.ﬂﬂ Ut IEucHeny
N g .. l_.. [ LT [ r
. L W30 m__..-_.:m.”.r_..ﬂ‘..—h”tﬁu
L ki l.m i
- o M : ..r}tdz.u{t_t-._.n L
et G TE T i
nmnnnr.ﬁﬂﬁzﬁrﬁ k
433D 1jpaeasd :_uum:
ag bIRkEL gnipiie i ..ih_:_:_ o -
£ e 3 " | VAAHVIEV ALV OWNYL
Koy nueysied Joad. R o )
» pix Bussh U5
00 Z9F D5 F IVADL 00556 FLVE DO TOVOE T L —
DO ZOFDE F asurrg TRTTR o
L90] 1 puangay Iu| DO0LE'S T y




(M) Mg e

3333_ g
o __.an N

vownlieg; fttathy PAGIERIE S1Ep Uara Jo Jodas sjesedas ano sad sy

CEOTTE-desIUN P S
VU AIasaY uinag [tuoiieN
dip eiiehe dmispie Ry

AORIANG [ sy » 4.,. AVH

1 GAEE

L E WME a%aH !
jra e gl '

=
. Sy _.n:.-___t_._.r_ﬂ..

FELTTHa]

Eohita by

eSO e
wie

T

A HYHIVAL v

—ﬂr" b

HAHAA0 FALL

wEnF L

-
|

L
LS

r i

VILLSININOY A31HD

21 NUELS[IY *Joid .n. ™ a.w i %;
wis Buad x ey . &
05 DI LT E] AVALDL 05011 L9E) (o5 a1LLTE) VDL (05011 L7 E)
TS DITLYE] auE[eg SuEo )| (RS 011 L9 E]
PRI IRada) ]
PR saA)
FELRNETE ]
SHAT|EG  EaanI Ly
iy sasn|gay
fanrag
LRTTE TR
asmyjpuadsg Fupanaay LT RS TEG 1TH
mraesdinbz e PRI
aanypuadsy jeidey fosarr'eee) azuyrg Buguadg (05001°L9°E)
sy o) LNDOWY Csyu) aNnowy | ISy u) INnOwWY 53 ) LNOOWY
HVIA INTHHAD NNV WVIASOOIATHG | HVAX LNTWHID A HVAA SOOIATH A
EZ0Z'1E Y2y aaNa aoiddd SHL 904 NIV SINIWAVA ONY SLAIE03H
TVANVIN HVIRNH LYAVHA 20150 3LV WAL NIVHA 40345
VNVAHVH “HVSINYIW TULNITD HOHYISTH NIVHA TVROLLYN
B et

[c]
<
(gl




THja] 0 a3y

| AT y
LEOTZL-IMEAUT Iy 1503
BHUID UNEIEIH LIRIA T
il Sep ferthor wlipil
SR 033y PasaLIEy) .nu._t___u__"..u_._a___. __...c_..n:__..E_._ﬁM v
voe Loy filaizpjd 00§ AN Iy Jo4 WAL z..__:.”..._.._..t.i n
T CUTEI-desINeIN /it PNINIIE BUD Juin po L mpstdag. o sad oy el

WIIHaD Yarasay ey (puopen

ik T_q__.r..__”l.n Ui lh ﬂ.p...-...a.._—w e

Nﬁ
T aopeang [ sk w _b.mu f HOLIYIHIO HANLAO IALLVHASININGY 43000
oy nueysi "J0ad .;.w.nr\...ﬁ Aviin N 40U VAAHYHIVLLY NVL
nie buad 5 g
»
lo0z1zs)
lowrzizsl
. doysy 1o / Baes)
s gy
Lo Jeapqua nsuog
asmypuadxg anvasay HMUOMA] 3520000
Iuasudinbg qey PIy-ai-lomein
sangpuadig pegdey loorzres) aaurjeg Bnuadpn| (on71'5)

looziz sy VAL (owzresl |
AHIEIEE Hurso))

T O LN WY
UVAA LNIHHAD

TSuOi INnOWY | (5wl T TEH M INNONY
SHOL) LNNOWY Y UL LNAO WY e —— SHW INNGWY

SiNdnivd UVIASNOIATNS | wvEA ININUND

HVAR S ATHA

ETOT'LE U EW ORANA Q0T8T FHL YOS LANOIIV SINIWAVA a8V SLI3 730
TVANYIN LVAVHA 0 -0 VMY dIHSMOTTS NOLLYADNNI VLY.L
VAVAHVH HYSINVIN THLNAD I3 VISTH NIVEE TYNOLLYN




vuRIvE el A
TEOCTL-aesane ] [ kil
"NLay Yrauasay upeln jeuniiey

o einpbp bl fifal

O R AIRH SN Y S0
PreAprrage e wana jo wodar ajeredas oo dad sy

;
e L Tl o
A% LR

L= P St
150y T |
w3y u? . o il
o il e Tl
hwu.:n__ T LT Ll 4
ke _.._#EE._._H.. .
A A YH VLIV B A

paaidin &

bR A vl xid HOLIFHIO HANAA0 JALLYHLS ININGY ARIHD
ARG [kl s vy At aoud VAAMVHIVLIVHE AOINVL
Koy nuBYsyg “posg DT
rix Euzd 15 L P
TZEEaL LV E) TWLOL GreeLse ) [ZeieLive] TVLOL T I
lzEeel’sae] SN[ BUIS07) | 2L EBLLE L)
PEMIAG
sy
Aneadiutyuy
doyssaop, | janel),
sasadaei | 0 o0'zE
(o) g eaumsung
anpaady anuanay AUGIU] TE |
mawhinhg qey [l TR [T )
2amupusdsy epdey fzegaeiy's] ueyrg Supndg .m%.%u._..mm.t
Tl INnDWY CRHWLLNOOWY | [58 W] INDDWY Y U] INTOWY
HVAA LNAUHID SENANAYS HYIASOATNG | HVaA INTHHAD SIAHAR HVAA SNOIATNS
EZOT'TE Y30H GTANT QOUT THL N0 LNNOIIY SLNANAYA ONV 51013039
AIHVNYE AVUNOS 10 “WILSAS (HASHT
VRVARYH HVSINVIW THLNID HOUVISTE NIVHE TVNDLLYN
ey

S
(g}
(gl




[ LRl ot ==

207 1E YIS (TONT AORETH TIL HOd LNAOIDY SLNIWAVE NV SLA Y
AFHVNVE AVHI0E 0 -TOHINOD LUV LGN VNI LA
VNVANVH HVEINY I THLNAD HYHVASTH NIVHE TYNOLLVN

uw
f
PIEAMEL f alipld
(EaT Lt I EOERL =L
DIUET YNEIRIY U|RIE ([EUONITH
nup inplur esiiple S
B30 SAHEAR Il B0
e iR
e A H Maingld 00 o A SEwnY dog VaAMEH vEAVHR
B ...:...mu:p.__.m___t:._: PAgITIar aprp Uaaa o pamial ayeardas Jno sad sy T“_..T..r.l.f.__ e
priia gy aduasay aield Teuo e .
oo vk ik RgdE Swars .
T aopaena f ey £ ..__.(,ﬁﬁ HOLIAHI WIIAA0 AALLVHLSININGY 311D
Auy nueysiad "Joid :;.,M..-..m AvH SIS0 VAAHVHOVLIVHBADWNYL
i Busd 18 .
”»
Lo GO0 B | LE GO0 GE L IWLOL L6 OO0 68 1
LEGODGE T 3 AMIE| g SWiE 0]
ERTTEn T
Anysamy, i |
oy
e jsmgqemmsung
aumpparadyg anuanay ETHEE TR L= TRAT |
yiamdinb gy Py -anen
aumyypuadug |ede) L6 GO HE'L asue|eg Hupuad| 0600681
T=y ol INNDWY T=a uyl INOOWY (=0 0] AINNOWY Fsd o) ANnowy
VAL LNTHHND SENARINA WVAASAOINTHA | HVAA LNIHHND SLaTIN HVAA SNOIATHA




PRI 42 230

£ g22/0ifll =ea
9203K5 0N dgsquion
Paimsilih FiLIE
Ty und

11111

LTS

o o DU RE

¥ i (LA J£ 353 e ]
F ajyus b
a.rrﬂ....i... ... u___.tuul.uu E—..E_“n__ﬁ "._-_Eq.,..
L AR
i ATeTE fiaiagd PRHEIELE A3 a3 0 andas aesrdas ane dad sy 120 ST i =
e COTTL-JESAUEN fptled ,.___?......__...._._u.___tc__ﬁ_ !
raitay (2dmasaY uIna (FMOPEN ﬁtr._._rh__.. L
D EmLRR e A 64 HAHAZ0 FALLVHASININAY 43100
AOLIMIE ety f g VAAHYIIVLLY HE vi
» Aey nueysp] joad E L \,_]\Iw\a.\\bn:z
pix Bz b 18 et
00 Z95 L0 T DOOZT 1T AL 295 L0 T AVLOL OTOZT THET
00 LFSER'L 0rEs I SAIUT|TR BNEOL)
o 000065
OO TN T
ON'E9E2 OOEZOE
[ [ et
(i (a1l sapErunsued)| pOSISEEL
anypu sl g snirasay Auoay Faupl MyGEY01
waushnby gy - PRY-UR-1aen | 00 N 00 4 T
anpjpuadxy Eade DYEO5LNE anuepeg Suwado| 6017900
(53 ) LNNOWY Csawl annowy | swwm) Lsnowy 53 1) LNNOWY
HVAA LNTHHND SANAWAY HYIA SODIATHA | WVAA LNIHHND SLATEI3Y HVAA SNOIATH
LZ0T'LE UMW OFONS GO IAS THL MO LNNOIY SLNIWAYA ONY SLA13333
Adfaataey Avaneg 1 - (FHAS 0au0s [EnoEnI@Ees jo wsmeysagy suapoead Suypag vNe poe syay Suipos-iou Suop Ay vapoieg o Jeay jo wonepnday
VRVAHVH "HVSINYI TN HIHVISIH NIVEE TYNOLLYN

B IR

252




NEALIdA

i ipsaaiag

dogsdion [ [paraf

Aaadupnng

FETT T

e spquaansung

armipuadng anuaaay .

1aaudnbey ey R LT

aumypaadxg jeipde) EUBONER'E asurjeq Buyusad) | BUE00'IT'Z

[=d wi] ANNOWY 56 W] LNNDWY 54 0[] LNADWY LAY T3 Wil INNOWY

WVIA LNTHHI FLHAMAYY UVIASNOIATHA | HVIAANAHNND HVAA SOOIATH

£Z0T 1L W OF0NT 00INTd SHL HOS INOIDY SINFWAYL ONY SLAE0HH
VLIDOA HaA -(IHIASKI- LS0) HOHVASTH OFHI4SN] HOA LINSHNd ZINAIIS NI NOLLY ADNNI
WNVANVIE HYSINYIY TN HIHVESIH NIVHA TYROLLYN

nla_
TN
. | NrzI-mTeune / SDi T - T
b S y CAILETY r.”.__nL_f.nT IR (Pudpeny
A L St Wik miapie ulhl
JRIPIDY OA R RULEDY | 8T
poiw A ae  finktepii 0 1§ I SRy J04 TETS T T TTTL )
T R T pagaTiE agEp vasa [0 wodas sjeiedaanosad sy 1}»11Iudt4:m i
i) AIEISIY UL [RUORUN a2
i el enbpl Dl yaes
1 el i
a0paiia / wiske  f :W-_.. } HOLIIHI HAA40 IALLVILSININGY J3110
fuy nueuspiy jodd S ALTE g VHEIMH 4044 VAAHVHIY.LLY HRRDWNYL
we Enpd 18 =
» . _ A \b\Q
BLGO0 T IVADL BUGDOEL 2 BUGODZE L IVLOL BLGOUIZT
TG00z L SUT[eR FUIS0)| BT AOD IL T ST O




m «...«Mq..,\ (TR

uu_ﬂ_uﬁ!—..__ TR Ao

PR AP B33 j0 Lot aiiedas ino sad sy e _.w.u._.E__ b
it fila YAAMYHIVLIVHA L
BUTAIE 24 da S Cie
sEaTI-ausane i faikih t B
anyitas Naeesy u.._._ﬁ.: et Lt w0 HIHAD0 TALLVHLSININGY S31H

VAAHVHIVLLYHE AD £

wmim el S

T aeyaatidor

» fed ﬂ.::;.w_.._.v_ gJoid 5 VR
pia Buxd 6
[EICE T AVLOL ALGIh B G1016HE VAL [T

LT AFUE[ER SUS| 9L P16 BT aauEry AuEo
LS O PaLLIngay] 3eadagu]
digsmoffag
PEMARAL
A
RARLL
dapiehugy
{e1] sapqeaimsog

aInjipuadag anuaasyg BRI L RE T

neaadinbg qeg PR

admigpuadag jurapdey Rae] (yird adupug Suguad| o001 HE
(50 W) INDOWY [gu) innowy | (sHw)  INNOWY (59w LNnOWY
HYAA LNIHHND SLNTWAVA HVIA SNDIATHY HYIA LNTHHND SLATEEH WAL SNOIAT Y
ETOZ LE YW Q30N G0N THL ¥0 INNOIDY SENTWAV MY SLATIIH
(e watg ) 1HS3-150
VNVAHVH “HYSINYIN THLNDD HOMVASEH NIVHE IVNOLLYN
TE - FIREIany

254




C)

{54 W) LNOOWY Csy ) ANnowWy | (59 W) ANNOWY {5 ) LNAOWY
HVIA LNAHNND |, SLNIWAVA HVEA SNOIAHND | HYALLNIHEND SLIAIAH HVAA SO AT

£202°1E U2 Q30N Q0TI AL 04 LNNOIIV SINAWAY ONV SLII303H
(ir-aswg) Ascdajidy Jaj aM|RINg 10§ 21033
VNVAHVH HVSANYIN THLNTD HONVISTH NIVI TYNOLLYN

injjag ma saoeng
52et/oi /1 v
PRl S e
LSQZPL-rtauew S LEAZE| e AN o2
Phuan WTaE RN ueg :._.._:._ﬂw..:._
2o ettt sl uihn
Eue ﬂ.-ﬂu.—.m_-._. Hnrmn_w A7) I IR A0 .-Lu——“.”.-.““-ﬂh -n_-—_..:ﬂ.ﬂ_..m_._. ]
Ly hd aed H I. Sk
O EE LIRS R il el PaigaEe AP wasa |o uodas apeedas ano doad sy c_bpx{zu.__._.p.u.._.w |
1D RS0 U R [TUOIEN RlRISE
tup itnlie eapill BRE
dopaag f iy s N 1 a HAIA0 TALEVHISININAY 301D
Auy nueystny Joag o m.uuﬂu AYH D 4044 VALHYHOVLLYHBAOKNVL
e Eidel 1K e ; ;\\AA\..!
> \Q
00 TIL BE 96 L WLOL 00 GEE ¥y BE L 00992 HE 96 L TVLOL DO GEE FRBE L
0T SAY 000 FE|ER P01 | 00 G9% PLLOF SRR FUEO
A LT ) pumgad e | GO EZTRE
SYOOE R pwn0 || BIFESERL
OOIRRZE uafunuenf pgeHera
N0SRILE'LL wourey| 005 LIS
00'SHY T jraesL| DFLETTE
00 TZT+H56H aamoduei | ol Y LEES
OF L 699 '] () s qriunsuen| 0091 VE'LYT ODIRTD T (260 N s 1350 000079 1'S
asmppuadyy anuasay o] | O ERETSTY
ODETGH'19Y sumudinbyy el 00'9L26E'S Y LEE PRBLE pry=utauesn! -
aangypuadxy rpde QOBIT LD aourgeg Bnuada| GrEsERELnL




»

CEELTN]
ﬂz& #(f]] =wq
DTS .u_ﬁaei

Vi LT
oY ATy .ﬂ.ElZ Jaog
PEETLE AP A (o Lodas sedas ano sl sy

LLREER L FYTT L
CEOSEL-dusoun gy fat bk
I _._:ru._,_n..ﬁ uieay (Muoiaenl

CHEREery a0,
AGNErL- RS AuEw S IR ==
SHuS Y ua u_,_.._.r___i_ﬁ._ L il

Sl WAORIC gl 917
IR ARLEASANWES? L
Lib iyl dhpdsiiam Pl
VAANYHOVLIVIIS (i
fed 1N E-133

HINAA0 r@..._.c.z.-h_z.!nu_ RN}

Sy Elie gnbam Bpdr HOLYHIO
4032324 [ wizb] e | AvH HEIEN 2044 VALUVHOV LLYH ANT L
A NURYSLIY "j01g L.,
eir Busd i
BFOLL LY RN VAL TELSVLE DD
GFISLFA ST 3[R TUE0
16T ER LAd o puniay w| oor1ezrl
Hunaagg W
P
Aauaitunnnd)| Q0ELS'E
[T OO TS
OrLL'IET dmoluegg | 0RREGT L D6TLLE Auoau] =] 006 1ES
(9] sapusinsen’y| 00 ElE D
adnipaady anuaaay (G EFE'STSE) HELH JuSdSun j0 WinkYf 35
auspdinbg ge)| CHRUFGE'E BYEFD'STSE pryeurauedn|
aanyipuadsy peapie] 6 LBEOS B auprg Hupeadp| FEF9T05 08

(s o) ANNOWY =) annowy | (SHol  ANNOWY {54 w1} ENNOKY
HYIA LNTHAND SANIWAVA HVAASNIOIATHA | HVEA LNIHHND SLd1323M HVIA SNDIATHA
EZ0ITE WIIRW QAN B0REd TIL H04 LNNOIIV SINIWAVA ANV 51413038
e esiosg 30035 BnMIE)

VAIVAHVEH HVSINVIY IHANTD IDUYASEY NIVHI TVNDILVN

gt e

256




R

[Erszgecon TViOL WEEIYES0r | L8SIILLIT TWLOL [
ERURNET 9T SIUEYEg SU1EOL)| ENLGT 1592 -Asun ey AuEa )]
DO'SES DS LAY 01 g I | O0R0LTE
Asuaiuuay| 00L1ERE
FIEAHAAD
MaraL| DOEHTT

Japediur g

(o) sapqeansio] | OFZLETE DORTFIE Siiieou] 5]
aanypuadsy anuasay (i zaw'no'nz] e guackaun po Wi Ay 55a)
yumuehnby qeq| JFETUENEL CRIOW009E PN
manypuadiey e de) ERLOLTSIT asrepeg Bumadn| 05 EELLODE

O SES QS

(51 upd LENOWY {suup) ANnOowWyY | (sHml  INODRY 5y upl ANNOWY
HVIA LNIHHND SINAWAVA HYIA SMOIATHA HYAA ANAHHND SLAIAITH HVAA SNOIATHA

nuuu.n.m WAER G0N OOEAd AHL H04 INN0IDY SININAYL TNV SLdEAXTH
[Emwegs iy A a0 ) Aoporg MEtE Eaaag
VRVAHVH HYSINVIN THANID HOHVASTH NIVHA TVNOLLYN

Nv
(|00 AN B[
e M.WQNN___\“. e
e G, 0y iUy
N FumEian S e
.._... i En |..1u...-1._.u_.=t.-..\ AT d] IE._".._F
n THET UUEASIY UG Bunno N
S it umbplh LR
JODILY BABE U ey
v Aye il & a7y AR IPRY S04 ._.ﬂ.____._n.i [
TEOTEI-TESIUL I/ pargEIe 31¢p E3AD J0 Lo apeiedas mo s2d $Y kit 4 s i
ALPNAD IR DSIY UTRay [CLUO]]N 2 L
oy elpubwe gabih LR 0.0
ah.nﬁu:nm_, Bike g 4013410 HAII440 IALLVHLSINUSOY 311D
Y NUDYSLY Joid T S o oav HSIHH 40U .__...pu..q__u_.__._.\._h,.__.._._\nv':z#_.
» pia Bled 1 - iz




. ﬂ«ﬁ.wwzﬁ...: g

eusfigy /e
JEOTZLmERuN N BRO2 L= 2E
DUUETY YIEDRIY EIRE jEwniL
Sup kil seupl Tghi
IS AnE SRty w

P e ey ;f...uoﬂi_ﬁ u....._...n..l A L..__n wy Rt REpUAD 18
.....__.“_...n_”.:._____.__ﬁh...wn._m VAAHYHIVLIEE L
CEBELI-ACSIUE Y A bl Pt NS
YATEASDY MLy [Ruoijuy
i:“__..”w:_“nﬁ aniiEgls LR .«_ . HOLIFHIE HATNAA0 FALLVALSINIWNAY 231HD
ALUEEE AW N YHESITHA S00d WALHVHIV LLVHE AO 'L
a03ana [y 7 N,
ey numtis|ay "Jodd = 50wy .
pix Eued 15 oo
gl - _ : WIBL GTRE D

EatliEyy QipaMpiTg 3 3]
dpysaiapnig
tajsaminraj |

ENLIEYS NISE T M| Bagag
asrguiry) Sustdusgng seoano
[@imhg] aouruauiey 5 4 eday
S, 3 ArErg

Hupiyes)

sasuadyy Hupjpaara),

Azaunies & dununagg
asurnalpey g lousdopeny| -
ammypusisg snuaaay| - O BOR L4 FILTENITTY

ajTMmy oG painry asasagg|
Mranaein by GITIPIRLE 00 PUT 323y pytipanean| -
2 Janipeady el loooos'ey'z) asurnieg Hupsadg _a“ahiptﬂ. _
[sd w] LNNOWY FH WL LNNOWY a0 uil INnowy SN ] ANOWY
HYAA LNIHHND FHEINAN HVAASNOIATHA HYVAL LNAMHND S AN HVAL SNOIATH A

ETOZ1E YU CAANT AOIHA THL HOS LNNOIIY SINIWAVA ONV SLAIEY3H
L0 FHLNIY NOLLYWHOAN | O3LAEHLSI0
VEVAHVH HVSINVIN THINTD HOUVASTH NIVHE TVROLLYN

258




OVEGEOET

aamygpuasixg anuasay
AY[jioe) SYNIILIOUIME
wuaumndyniig qe]
asnprpuadyy poyde)

T+ 5 W) INROWY
HVAA LNIHEND

SLNAWAVA

T ) ANOOWY
HVAAL SNOIATHA

OE'L90'ZHES

HilA Vo gy
PG e
aouegrg Fujusdn| 0 L90 TR'ES

[ TS INOwY
HVAA LNIHEND

(S} LNNDWY

Sadla0aH VAL SN01ATH

ET0Z'1E Yty AA0NT A0 FHL H04 LNAOIIY SLNAWAY NV SLAEDEY

nlu_._
e Ay
TG, St fap/l) e
=y BT
paal ) L AT TR T PY
g TR i pEaTE AU SLERET =Bl
% T WNCASIN LTI ICUDITE RN
oAy Syt belngaRi wmliple ki
e 1STHIO S AEABMILDY 14113
0 W AT e A0, LSRR [
sucred R Jisal PALITIIE Hp mana __n_tun”_.-._ﬂhk..ﬂ—n:.._u u._ﬂu VAAKYHOYLIYHE U
A Sl BUAMEBL, |2
T L eSS IR il
uag eIy ujerg puuoiien
punele ouitpih BRI e MOLIIHI HAAA0 TALLVIISININGY AT
dinzag [ slagt { oe T vapinvisin -10ua OWNVL
Ky nueysiay “jold uf..m..,h“.»
PR AT A1 .
UELO0 IR ES VLOL UL LO0 IR ES GELI0ZHES VDL OE LI0ZAES
DEHLL15 25 aauT|eg S0 | 0L L90 THES A3UE[EG FUEN
LA10Hd ASAT TS
WNVARVH HVSINVIN THLNDD HDHYISTH NIV TYNOLLVN
SISy




vueAiefl/ianneld
sCoTEi-aesauulyfenrik

VIR Ay e

o

: \\.Eﬂ.n_. 1] b.ﬁ

_1-...& Vg d

Jenany dog
PR Hsu:!w?taﬂ. Bu.:.nﬁ.su._lm:

323037 IPJIEAEIY U [TUOIEN

2y kbR magle pipuk

B unAiEH /L
EGNET S auiN Sasuddi-phldl

[T
LaaEy WIET U...__i [Ty LTI
ju telrin

Sl mmifurtURC dtietd
weriy ol e =00 N .r\.. .....l
7 ! i B2

¥
B :.. 14
8, fia hacg y
._._lll.....rr.n.f

2
wan

FrENE
= ; HOLIYI HANASD TALLYHASININOY 43600
400N [ WEREL 0 he b albcien 1ona VARMYHIV.LLYHE AOWNYL
Av RUBYSWR 3054 5 e \hU\-\q\JﬂA\\\?—&.
el Bued ‘in :
DFELOTH T VLOL D STOE L OFSIOOFL TV.LOL rsioor
[T SIEET BSOS | B0°5100ET LAY i)y
dyEanigl -
pealsaag
TR sy Al ey
[ELTE
sasoiduryy
(e} sqrimswny
anygpuadey anuaasy AL gEREaga | -
Jeanmdinbg e . -
agmppriaduyg eidey 05 1ot Ay Bepsadal G0 ST00 L
s m) annowy Csnudannowy | suo) LNnoWy = w) Lnnowy
VAL LNIHHAD SLNIAWAVY WYL SO0 494 HVAA INTHHAD SLAUADAN HYIASIOIAGHS
EZOT'1E YIEHK OIONS QOTHED IUL BOS LNNOXIY SLNARAVA ONY SLA03034
Lrewmy daspues) Buis: S04
VNVAHVI HYSINVIN IHLNID HIUYISIN RIVEE TVNDLLYN
gt e o]

260




H.m

TVLRL

L T -
et e _ﬂr.a} VSO P g =pis
FHUAT UNCAS I uitg _qs..,_%_.
S Litindt waipln Lhn
IRV A QI EILHL DY g oy
PRI wegpainn
WAAMYHIWLIYHE 1L
il 132

A0 AALLVILLSININGY 43000
VAAMYHOY LLYNEA0NNYL
A

DI ZEVAS

asmppaad g anuasay
suatediniyg qey
sunpuadsg peiides

(0o'zLEBs)

+2UE[EY dupEo))

S D] 1A
PIL-kaT
saueyeg Supsdg ) lorzepgs)

54 6i) ANAOWY
HYIA SAOIATH

=3 ui) ANNOMWY
HVAA LNIHHND

SLNIWAYA

Csywml  ANNOWY

HEFA LNAWHAD

EAR I ERE ]

sy w) LNy
HYIA SOIATHS

E20ZTE WK QIONI O0MI4 THLH0D LNNOTIY SLNTWAVS ANV SLA 0
{purysuedys wegios ) 35204
VNVASVH ‘HVSINVI ‘THLNID MOHVISIH NIVHE TYNOLLYN

nlur
[LTEr R R TV AT ¥
TS Gl e
____, Ks o diyssaqiagy
f 4| B . AL
[ cpancn puns
T LD NHA
pasaey)
pueAlvH Maingd 073 % AIRLY SN 10§
eSarTi-tesaue ] [atkkl PRuzE 33ep Uaaa jo Wodad desedas o ad sy
3 11U YasuasTy uiRag jeuntiepM
O ._..-n._._.nﬂhn andd i ._ﬂ_ul.uhw = IS T
awpand [ ekl f e | HOLO3M
Avy nueysLrd Joid = r_ui ¥ AV N YHSTEY 400
»
louzeves) V101 ZLVas DELVEE]
zves) SauEieg Juiso0 | (00 2L §5]
dngsmogagl -
PealaaAL
Aauadpinion e yurasay] -

iy

samendury

(=1 ] sapqmunsuar




P A T -
i

..m}?J.-.........L.ix AT LA
>
Biuas uAe3s 33 WiTEIE 1T

n (P v e, EINT ] e LB ke ._:nl-._. i
07 A PN JERINY B0 ] Lhu..h"._._ ...w._:_.m_._.m___..__t._._._. i .
VAN i PAYIETIE e b5 j0 2oda) ageiedas ana 150 sy [plalerypee sbpgsetsln i
VALY,
Z1-STSIIL I L s et
§AIISTY UL [ 3TN _.ﬁ_uW-.U.._ .
ar wlitier umBdt Tgelk o WOLIENI HADAA0 FALLVILSINIWAY 310D
CVPRENLT - THL T A ¥ v
y Lot TAVH ENVHSIHY 208 VAAHVHOV.LLVHA Vi
Soy nueyspry Josd < 9507
» iz Buad ‘i e H m i
O HEL ¥ IVIOL DOARL ¥ DOBHL ¥ “IVADL [[Eii4d
REZ Y AT (R AUS0[) | DOHAT LDMIT[ER TaE0
dnggmogag) -
PEARIAAL
Aduaifugg ey
[ELTANN
dammdurrgy
(91} =apqeaumnsioey
ainjpuadxy anumirg - LD IEALE |
tganndinty gy FLRCIE LT T
asnjipaadxy [Epde) 00'REZ auepeg Hupuadn) 00'g82'y
(s ) LNOOWY [syw) pnnowy | (sqm)  ANOOWY sy v} ANNOWY
HVIA ANTHED SLNIWAV HVAA SOOI R HYAA LNAWUND SLAIAITH HVAA SN01ATH
EI0ZTE YT aaaNd A0iad AL H04 LNN0IDY SINTWAVA ONV SLAEIEY
[aatsaipygy euardpag) mopgeg pasdsog <150
VNVAHYH ‘UVSINVI THINGD HIHVASHH NIVHEE TWNOLLYN

262




3 SILI0I] ISR
wrasadinbg ey 1A=Ly
asmiipuadsy jende) HSHITL asueyeq Hujuado | 00GE0TE

=y m] ANDOWY Csgm) LNnowWy | (SHW]  LNNOWY (56 up) ANNOWY
HYAA LNIHHAD SLNAWAYA HVIAA SOOIATHA HVIA LNIHHID SLA1A09H HYAA SN0 IATHA

£2Z07LE YMEW GHONT GOIHAA 1L W04 LRADIDYV SLNGWAVD ANY SLI303H
[rjapesn) maEs) LEG-SYML
YHVAHVH HVSINYIA THANID HOHVASTH NIVHE TVNOLLYN

E
_ﬁumn \ Aty
——__gprp/ol/1 e
(el u.vmdz_rnrkuEuI
(2] M2 3K iy jjung Lt L :
|k Shdong ey R L= :n_._.__.__.__\ _..n....q...
e 1 oalUE UIIEINE M :n.m_n_.._“.__._.
4 0ELP00°-NHL Seit bkt Unliple ki
SV TS A IO AT JEACT @A R DY e
..:._....n._..,_w._.E...._...E ‘03 B_.Euﬂ:uﬂ.:u_ dag R bl dlmilin,
£ CuTT LI Ak PAJIENE AT WAAS j0 1Al ayraeda ano s sy VAAMYMIVLIYHA L
it ey YaJunsay uiesy TauafIen -..-.:F._......_._.u. =)
=h i=iil Eie dnpdfh bipdh o e
aoprapa f ekl p N, 1 HOLYIHIA HANAA0 IALLVHLSINIWGY 310D
Auy noel SO I0ad 5 R AVHD HERET VAABYHIVLLVIE MOINNYL
rte Eueds (8 it
BOSHO T [LE Wiol DGR
OnSETL PEETT L AT TR




THFQ MAN T

E4et foi( 11 2wa

ﬁa.n. Iy A uz 3;!!5:
___ 130 M3

CrLETN VRLE N_. =i
[T b Mg LTH —._ Ty
‘“—p LOI0-NHA iU PETLC ASTE (R ] ~ﬂr_.a.”.ﬂw__ i
,/ﬂ ; P 2 bl dmih i y
..r... o A STy A0 4 IR A n:.m,f:._u?.:__ .
PAIELYE A1EP pana ji Jodas sesedas sno sl sy [P _.nu_.mﬂ.ﬂr.ﬂ.qﬂ P
wueAreH flatzid r_imwmbp.. e
SoTTi-Tesainey Skl L :
i e el
PNAD IPITIFA W ._:_ o #o15301a HIDIA40 JALLVHLSININGY 43110
b EIRAREIC AL SR AWH N VHSTHH 08 WAMHVIEIV.LLVHE ACRY L
R Bt | b [ phe |
F Ly nueysiey ,Sb._ S b \~—.\
e Busd 48 i i
[T [ TVAOL TTE kG (7 5 00001 T IVLDL TiEore 0z 5l
loprso'szl aaueeg S0 [[TEOrG 02 5) LASUE(ER TujEa
TEDRSINL 3y e
. ARAREM, AN 1SAAAYE]
ORSEE'T dINg-sasuathag Fuleapy Jagio pue yafvL | - Hron0sE TEOT JING-3) diysamundy
OFTIOGAT AruAIANECC] o [N
HEDpasOL) s ging dosaog Japo| -
(£ oraD's) asunvjeg Supsadp | (1L 0k6102°5)
(54 ) LNNOWY (sl ANnoWY | (sau)  INNDKY (51 w) ANDOWY
HVAA LNIHED SLNIWAYA HVIASNOIATHA | HVAA LNINHMD L L ENEL] HVAA SNIDIATHA
£Z0E'LE YIEW QAANT AOTHE 3HL H04 LNNOIDV SINIWAVA ONV SLAI3334
[uan) auasajun) 5 doysiao
VNVAHVI HVSINYIA TILINGD HOUVASTH NIVHE TYNOLLYN

264




_mw
_..—_Pn._ Ay EE R |
%28 o1 /)] na
et (N LRSI
..r.”.. I 3 .-u—.-.f-nﬂ
[ i S0 A ﬂ_‘_._...-. ung EhNTha s %
... T F _....r....u...i._...r_.-._‘“‘..M:m“_....-. i
4 PALED U028 R -n_.r._J__.q.__n
i S00-NHA 240 babpfor unbps 1
ey pasanIe) JBI 0 A8E .ﬁ_.__.__.._....Ea{ h_._m__.__.u
e Kav k] fiobinyd R R ELLE BLLL I B (FTEET, S TN ey 4
P E0TEt-SESOU NN Sk lle paraTIE AN U J0 Lndas ayraeclas apo sacl sy YAMHVHIVL IVHE |
Ty HOIeasDY] UTEIH [UUoeN e T
P EUMERR dnipll By
aopaaaia [/ ] F o HOLYIHMT HADAA0 FALLVHLSINIWNG Y 43113
Avyg numisiay podd 3 g T . AVH NNFHSIHN “A04d VAAHVHIVLLVH WNYL
wix Rupd u iay < /.ﬂ\
3 |||P

D0 G9LLE 0L TVLOL DU Z00 6L EL 099L T 01 002 MG
O09aL 2L 01 aauE|ef BUE0L| 0091808 6
saagin/pragasag

dpysmia
[anea),
AauaTpnd| O00HTRSE
damodury

(e} sapiainsun:
_F._l.-a:ﬂﬂ.ﬂh anuasay

O T AN ST
qummchinh g qe . [T IELA
aanypuadsy (eided ML OE' asuvyeg usuadp| (0ZHEEEL
— [5a w ] LNROWY SH A LNAOWY | T30 U1] INAOWY 59 Ul INNOWY
SINENAYS MVIASNOIAANA | MVEA LNIMMAD S1AL0Ee ¥VIA SNOIATYA

HYIA LNIHHAD

£202'LE 1AW GIONE A0S THL MO LNNDIIY SINANAY ONV SLITEIEH
(VS HVANVIIS INVAVIE H0-LNVAHD d11-LHV.LS TIWO0H 03 NENLIH 0HEl
VAVAHVH "HVSINVIY THLNTD HOUYISTH NIVHE TVNOLLYN




THIM] Map At

2 1 wa

- nwEmoly yaiauy
r.ﬂ_wd.um..ﬂn:u.!:z.._o._
BTt vaas jo peodkas ageiedas ino sad

vunlred fiolsa et i

TEOTTI-TUSAE LY faikl
A0TRAD YRINIEIY UFELE [RUOITEN
HAMAAO AALVHLSININOY J31HD

2 pinnkic delsll Bl oL - HOLTHI
Tacpang foolkpet - n ¢ AVEJRVHSINA 404d VARV LEVIG AOBNALL
P Ay NURYSISH J0IG v v

bex Eunds i -
0% PHL ¥ £L WADL LVLLIBOIE 0T VBT eV Lt IVADL [LFiiieoiE
EEERD BIME[EE FUSOLH 09 LFT 06 1 FERT T T} (TN
O09EL BT LA o1 pungal | O0LaESE
00 000SATL digsmoliag| 005 TE Y]
[aaray
(Nr959'29°5 Aaiunuad| EhEesE
rasiniduep) . .
(g Jsajgruncnnsy MrLEFHE  amnoup sl 00rast L
admjppusdyyg anuasay . .
[orEan 6 £} queif yuadsum Jo Wingay 55
wandinbg geyl - OTRIZBIER Pry-usuean| o0 REreTs!
aamipparadg pedey 09" LFI06'T1 aauqug fueado) LHTISZETL
50 ul) LNIGINY P TRl ANNOWY | (50 01 INOOWY T Tsd il INNOWY
HVAA LNAHUND HVAASNOIATHA HYIA LNIHHND ’ HVAA SNOLATH

ETOZLE YT QFANT QOVHTE FHL 404 LNMOIDV SANIWAYL ANY SL413034
MNHVE HVHNYIES INVAYHE 0 -SOLLINOS U100 VLIW-0SAHD ONLLYNOTH T10H SLTONY AVAMHLY Y AHOLIHIES Q2LVTIN0EH IHL INIONY LSHI AN
VHVAHVH HVSANYIW THANTD HOHVISIH NIVHA TYNOLLYK

Py

266




T kg el
2 il RS PP L ¥ TR (YR
Diuay H:...__..,n_.....uh_._ LR Tuhieny
S leltyafut umaipis il
JEBD AAGE IS Uy Ry
R M
YaAMVYHIVLIYHE L
Psides

DORETL
MYETNTE

SO TH'E
DO EFFLES

PrAsaLC)
diEmnpd

LEI (] 03 iy "]
Al

ARrafuuoTy
Aamadurpy
(qry)sapquainsuncy
aunpipuadsy anuasay

st inbg qe
asrppaadyy jeipley

Hrangns
DoragrE
DO'LGTE

T L2L'PS
O HE T L

[ cEZaE L]
LETHVYFL
LS BRSRODL

aupoau| 15asKU|

1 suadsun jo iR S5
PE-H - T

aauepeg Funmadg

BOEET

O DHNINEY
LS HF1TES'S

[N FEGILG
HYAA LNIHHND

SLNIWAVA

59 Uil KDWY
HYAL SNOIATHA

Tl Ui} INNOWY
HYEA LNAMHND

SLA1aad

=0} Lanowy
HVIA SNOIATHA

£Z071E WK (UHINT ODIHd SHL W04 LNNOIOV SINTWAYD ONV SLAIEDAE
1HAAS IVHNY HO -SISNAD0 LY A0 HNEN GLLVIOTN ATH NI SHOLIT03H H43/SKIMNAE 40 370U

YNVAHVH MVSINVIN THLKED HIHVISTH KIVHE TVNOLLYN

Nw
i) sap e
sted ol i) v
raas 7, 5 oK digEaaqus
S isih
=1 . Heng
\ BE0-NHA
e L)
pueie /usl}jd ; =7 B AU JEUINY 10
rSoroI-sEsaue N fantls PAEIELNE NP 143§ 1hivlad apesvedos o sad sy v
211437 2AE359Y UIEIE [MUOTIUN .
=L, n..._ﬂ...__.ﬂ.__.n ek E.ﬂ__F =TT
T aopana Jei  f ghau HOLIFHI0 M40 JALLVHLSININAY 31HD
Auy nuwysini 3034 9 __.m..,_. AVH MM 403 VALHVHIV LLVHILATINY.L
. .
e Buad i .
e
(L5 %8S RONL AVLOL L5 206 HS #1 LEGRG BODL TVLOL L5 i06HS a1
ISTERLLL aauEen FURer| L5 65 A0 11 Lasnijvg Namoid




U} Mg =300

o _m«..ﬂ.n_xx: aeq
e [FEIEC TR
i EETUN
L RILLES
LT S el n.m,u_u !
L00-NY cunge) (A INNY T 1
— ﬁtnﬁ_qhnuih.whﬂ__ﬂ rwm_.ﬂ.qu.._..ﬁ:.HI._w_.ﬁ. Ses! i
._...:.,..__...r___..,:_nw.v.. TRV D A0 AT S mng wy SR . A sﬂlﬁ....q.. 1
i = HIVL :
oo Tl-JESIUeN kb ;..?WJ&EWI Lt

G LT .__._: pa .__H_ A (PUenTN

2 il HENAAD FALLYHLSINIWNGY AF1HD
L__t..._.__..._ a _....,L

e TAVE FAANVIDV LLVIIA ADLMVL
Loy nunyspay Jodd = O "_.,.
s - " . \a\\x\ﬂx.l
» = 2 .\\u.HuuT..
TV ELE ES DL IV.LOL 00651 LHIL DO ELLES DT IWVAOL GO BSLLELE
[T aaun(eE Moo | 00'SZLEE T AIURTER FHEOL)
00T i o1 pungas g -
PEAEaAG] BON0RYET
dyigs e[
DOTETRE T sl OHSTER
00°LEFEL fausupued| O0ESEEE
O P F0Y dmamieepg | BOSEESETR
O£ I smpriunsuey| BOEE10L
Adnpuasdxyg anuasay
AL iRl 0T R0
(i zsEBL 1) S el g0 ANy S
wausdimby g p09EYSeE OO0 TN T T py-up-atean| o0 B0EFEEL
asmppuadyy ey [T it asugeg Madn| 00ETE'TEL
=4 Ul LNNOWY T=Hw ARNOWY | (50 W] LNnGsY =0 ml INnowY
WVAA INAHAHID i AVIASNOIATHG | HVIA LNTHHND Sldipy HVAA SNOIATHA
£T0Z'LE UMW QIANT A0IHED THL 904 LNADIDY SINIWAVA NV SLd13038
VANVIECH LVAVED M0 VLV INIIVIGE TIO0N-LLIMIW NIST ASVISIO SHIWIHZTY 20 SISONOYED JALLIIOIH ATHVE 404 3NN VI Y
VNYAMVE HVSTNVIY THANTD HIHVASTH NIVHA TVNOLLYN

TF NIy

268




=
@
—

R

u‘,.r__ 3_\4 | e e

50N E..r.x...:xa

LR P T : )
Sl dESIUNLY fElR =1k 07 AN IR 20
wasay TR [TuoTIe palgaEse apep sasa (o undad sensdas ino sl sy

}-___;Ar-ﬁr__..&".—.-ﬁv—.w = TR PN
2010324 | wikpk)

.-.._
few nuvysir osa 8 .M AVH _Mazﬂm.“_-un
v Buxd s .f.i..

TEAN ; Labmped
LEnrT - meauey S LE0EE Ak .
SAUT WTALIN LOIR (TUNFR)
Sogr wltutlue unDpll Ll
FL=T11Tal b..__..__.:.__.__:.......-,f.m_.__. 13

|k glahidn, b

WAAHVHIVLLYHA 4
ITNT T

HAMAAD AALVHLSIN WA A3

qﬁ:%u:zﬁ.

GE GBI LT b TOLOL EOORIFER | GLGLO LY TVLOL > EOOFIFL R
TWEGLLITE R 13| GEJELBLE ES T TR T ]
A ELTOE patA
djsmo|jag
T
OO0 ZSOTL Ayadunwol] $706'50'S
daaodingy
L) Jeajrannsaeuy
aimjypuadayg anuas oy '
orRLLET atana] A
JuBuNiEy ge O FIETY -t
aunppuaday (ende] GEDEL'REE auerg Fuusdg n_ﬂ..._.___w.tﬂn
56 01] LNNDWY T=w 01l ANADMY | (50 01) INNOWY 5 B]) LNV
WV LNAHH D SLREMAYY MVALSOOIATH |  HVIA LNIHHND Sidizaay VIR SNOIATH
£207'LE MW 0F0ONT Q01N THL B04 LNNOIIV SLNEWAVY ONV SLI03
HVINAAL VAWNOS 841 -AQMLS TV WOLYNVOHNAN ¥ XTLH00 AHOLIANY NYINH JIL 20 001H3d AALLISKAS 301
VAV AMVH HYSINVIN THLNAD HIHVESTH NIVEE TYNOLLYN




gl Mg s
et /ol /) mea

e Ghs ‘aipg s saquiagy
f= EE] ]
ey (Iung
p R 7 anikle” )
X ..w_."._...r fs __r_..nualﬁ.. thl
£000-NHL __r_.,...q_. i s e i o ]
aspei ubdiay PAIALITL) FYTTL ) .._._+....I:x. sy
o) i asmgy drniny ed u»._. _.«...,t..,u_..:.._; syapuipsy 110
oo Aan flaln kel parIERE 39 Laas j0 wodas ayeankas ano 3l sy i .:sur..tr. {aljfusf ."ﬂ_ _
cSorni-Jesaus iy feiki-k d?..&dfnu__w..&"...,.
1111279 YAIV AN R jenoiIeN __-...L..tﬂ_.._ ;
s eangbie iUt B o HOLOTHI WAIEA0 IALLVHLSININAY 43111
acpaad [ miErkl o F g T xvd HVHSTEN 3004 ﬁ“\.ﬁ:%!ih
I Avog nuegsgay Joid 5 T,
Co E .E. i ..-\.\D-.\
[GLEra Nz L TVIOL DO LY FISE BLSVS 0L IE IVLIL iFL¥L FISE
L 9l T SSUEIEH BaE0L) | GLESYSLEL LIS S
D LR0S T pungas | ravi'es
0000005 peagiaag | OF000s
ol s 2g
Oy 5907 AL GOEGE'9Y
O ERUSE Aty | (T LR0'VT
OPRSETET 1asduep | pOEERSNT
T I R b (= s rmimsuen)| OERL 20T
aampjiadxy aNUBAIH M LBI'S T BN L P L
(GREA Ty i Juadsun jo wImaay =) -
uaardinby qel| 11T 1591 BESTRPELT prybmen| D0 EESOILL
asnyipuadag pEde) BLBSYSTELD asunjeq dupuado] 00¥ILLYIT
sa Wi INNOWY [=a Uil INOWY | (38 01] INN0WY T+ 67} LNNOWY
WVAAINTHHAD BLAmSAVA AVAASAOIATNA | MVIA NINHID bkt WVAA SNOIATHA
_ £TOTLE UMK (EONS G0 AHL B0 INNODIV SINAWAVA ONV SLAEEY
_ SEMINVE AVINOS W -SHNVNAG VNH AGNLS 0L DRIDOVL INTISIH0NT W04 SYNH INIGOI-NON DROTSIONADONNT 40 INIIINIONT GHLVIOEN £ 1SV HASIHD
VRV ARV HVSINY W TN HVASEH NIV TYROLLYN

TF Iy

270 -":-. il




=
@
—

o) o AN JERNY 20
PARITIF M A3 j0 unda agearias ana sad sy

e il
T OOTY [-A0S2URW faikille
R aeasay ujelyg [euopieN
o einubie unlidh BRE e
Jopald / wikd [ Ao § HoLITMIA

[ %
Awy nUUYsLTY ‘jodd ﬂw.v.p v NVHSIHN J0Hd
TR AT T ooy

Latl I TR T |
[Aainted REL LT ZE TR S F IR R
BAULD wasEsaY UeIE _...._HW..__.H“._
S letalt bl e
T !:......:!.:Erc_hn. |
eRDIR Ml L i
AL L

Pedpaldes )

HAIAA0 FALLVHLSINIWAY JATHD)
VALMVHOVLLYVHE NVL

DD LVLRS 7 AVLOL TLFLBS D OO LVL RS O VLD BILFLBS D
OO LFLEE T SSUF[ER B[] D0 LYLHS 9 ST T [T ]
peaLan
dyigsms] |3
AR
Aopatunung
Samoduryy
[t JeapEnansiosy
agnjpaadyg annaasy
SAONI| 15RE]
panwdinkg qEy FEIL RIS LT
aungypuadicy jegdey 00 LEL'BED aaue|eg Bugoad (| 00 LELTED
5w Wil ANN WY T5m W] ANnomy | (8 o) LNnonY T5u url INNOWY
WAL LNIHUND SANINAVY UVIASNDIATHA | MVIA LNINHND S VA SNOIAGNA
EZ0ZLE UMW IRANT G0V AL 104 ANN0IIV SINIWAVA ONV ELIITH
WV WEVIEHNHS B -DNTNT TVROLLOWS HONOUELL DRILYAVIOV SLIONY LHDISNL A0 SEAVTANHOD 733
VRVAHYVI HYSINY I THLNTD IDHVASTH NIVEA TYNOLLYN
iEanreliy




136 PN e
. Ftrtfelf Nl ea
SRR g N iy

) anLEny 304
PAYITIE age e 0 dodad ageledas i 1ad sy

v A S fUatb g
TEOTTT-JOSIUeIN faibkil
VHaT WAIRasaY el UuolleN
proplee st BENE oo, HOLIIHED HADAA0 AALLVALSINIOVY 43112
peagaaeale] £ dilad [ el TAVHIINVHSINN VAAHVHIVLLYHE AQWNYL
Ao nusyEay Joud % Y .
- ik ME.”._-_ ﬁ S i
DI 6OS EL 75 TWADL O0SFIOLEE OGBS EL TE IVLOLL OSSP 0LZE
i LHE BF AFUCCH U0 00 FEEOL LI LATUE[ER PUIS0LY
WL VT pempaan| prse' Ll
Dramrasng dyysmopag| 00 0089 0T
At
Aomadiu ey
025841 Ampneluegy
P TE VT ED [arisspgransunn| MEOE'LLE
aunppuadyy anoasay
WroEnaE Susean) W] | MrA0NGE
OFGEE R T wusmudinby gl 00 TELE S0 LEST PRty | (L AR L
aumijpuadiy jende) DO FEERLLL aoueqey Hupudy | OeET IHIE
s w] INnOWY TSl ] LNNOWY | (50 01 LNDOWY T5d wl INNOWY
HVAL LNAHHND SLCIAN HVAASAOIATHG | HVIA INTHND e HVIA SAOIATH

EZ0LTE YW AQRONT O0MHIE THL MO LNADXIY SINIWAYE ONY SLA303H
A VAVIVME HO -MOTTES HITHVD ATHVA SINYTTIV VIONT L0 LSIHL W0 TI3M 3HL
WNVAHVH HVSINYIN TN IO HOH VIS TE MIVHR TYNOLLVN

272




__________________________________________________\ @3

1] M3 aael
i LT e/l 2k

GES Op d LM

pasaLIegy
"0} adEyy Arniny g
vueAIeH /a2l POUIEYLE AYED 1343 j0 LAl Aleavilas 1o sad sy
TCoTTI-Tesaue iy it
FNuag Yaaeasay uresg peu 1 1h L

wmn paniebie amegpe mPE e

_-:___...z_q_..\...irﬁt
-_.n..,..uh;r;_..__qq\..nmwn...m.hrf
ST WSty witag [EuDiery
20 ol s, gk
IR0 BB ey 1o v ]
BB wppiaang E?m -
FAAMYHE WL IypE
T ._.._.u: hai

= osaaag J eusv) % HOLIFHID HAAA0 AALLYYLASININGY 43100
ks o Do vl fIRVESIEN 10U YALHVIDV.LLYAE ADWNYL
Ava mueryrnry tpoad )
= ,|..L|uh ._....J. )
T00'ShL 28] TWLOL - TO0SEL ZE IVLOL -
3 SONC[EA TAEE00 | (00 S6L LE] LAUIER BUBO1)
PUAITALY
ks s
AR
Innsas el Aousdtunoosy (SALTE
Aawvoid ey
(g Jsaquunsnny
aangjpuad sy anuasay
ARrnaug “_Htﬂ_._.._—
ik qery) [ FLEEAE |
aampipuadag ediy (00'S6LZE) auepeg Hupuadn
TsH U] INNOWY T50 ut] ANOWY | (50 1) INNDRY T5a Wl INROWY
VAL LNIHN HNAYY VAL SNOIAINA | WVAAINTHWND s VA SN01ATHA
EZOT'LE WA 0N G0THID THL 904 LKN020V SLNTWAYA ANV SLAIEIEY
A0 VIEIYAS B0 -MOTTS QFHIISNT
VNVAVH HVSINVIN THINTD HOHVISHH NIVHE TVNOLLYN




143 M a3erd
o pret/elfil e
220 G o dngsIaquIngy
A

R
e aep aas o wodas seavdas ano sad gy

EAY ST A0
ERCEEL L3R Fahti o) ot
UL EL-TTSIUT [y faikisth
s 3 A5 UL U H el
o bippeRE iRl Dl
T aoppand f wiafkl
Auy nueysiay josd

s ETRSE

: 0L
L Ay ONVHSII 0

r..-r._r.-...lq\ l....L
§61 § 2 R UE F wofe _.._ .
H...“.L_..u_ _..._..:ﬂ..umu:. LB _“._......
s el wsdils ST
Sy SALRALL i
332 _.__Eﬁn..n £ lgjsrkinh ﬂ"_. .
b A RYH uE.t.::. .

mﬂ.F_..W bl

DAL IALLVELSININ Y 31
VAAHVHOVILLY HE

» np Buad i
EL G021 BT VLI [ EEGS0ZI 6L IVLOL OO 16V BFLE
(23] EETT SLADO ST AR M
O LR 6H T pragsaan] oLkl iee
00000 08T Aissifiag] 0 p00'0E'S |
sy
B LLRNTED Arualunuod) LORereLE
TR samodiepl| HO0'ZLE
[yrpisapmewnsuny
armpypuadng anuasay
Muedn I1sasAn]| QURLL 1
waniin by gy WreBUIEE PIY-UM | O0'DEL'SLDS
B amypiadg (rjpde) EESLHOG'ST aauefen HULM0) B0ERG TS
T sd Uil LNnOnY SINENAVd TEu U INAOWY | (58 01] INNDWY — Tsi Ul INDOWY
HVIA LNIHEND HVAA SIIAT A HVAA LNAHHND HVAA SONOIATH
E202"LE UeI OA0NT Q0S4 THL H04 LNNOI0V SINTINAYD ONY SLAIF03H
“L VETHIAAIN 34 -MOT1 4 H33HVD ATHVE 2INVITIV VIANT LRO/ESHHL TN0TEM 361
VNVAHY I HVSIN VI THLNDY HYHVASTH NIVHI TYNOLLYN
TC ATy

N
D~
(@]




LS IvH flsingd
bl ool N LN LY TR
LTUaD T[ATuEa UTRIg [RuolieN
24 rirehoe L _._.._.w.hh SEA R
aciaaad [ wikpk)

eix Buzd |8

TG Map Al
e B TL S0l 1 0
TN RO LR ED [FTRITY

‘00 W SJEHY JERINY 104
POUEIEILE Ay s pir Linddag agededas no1ad 2y

. & Ao 1 HOLIAMG
ABY NUUYSEI J04d 2 Tes, AVE 3

bk ERETIE
LR w2t/ LGOPE -2 ks
SFTE ba) _.._u..ﬂh_...u_{ UL Tl e
Sy hinkchue sniiple lhi
@0 QAR Dy 8
BURBIE s i, M
WA MYHIYL LV E ]
frtjatdu

HIIAAD ALLVELSINIWOY AT1HD

VAAHVHIV.LLVHE NVL

\\u\..?\

¥I'VSL B9 22 TVLDL DY OBE 19 9E HOFELEIEL VAL DOOEZ 1992
6 EEF LS IL] FOPSLRT EE AT [FTITTs)
HTESLBITE TLLR UEL RN LTl
pusaAn | QD000 T
[T B T T T
JanELL
DOFER LS Asuaituua]| eI
0 OO JamislBEp | (MIS5E69
[ Jsaqquiamsua | ezl
axnyppuad 53 anuaaay
ELTR T R LTS L |
B0 DD 00T msaandynkrg g pay-un-sueen O0aEE T
asny|puadyy ripde - | roesceIE azunyeg dupuaidn -
syulaNnowy SH U1l INMDWY | (S8 O]] LNNOWY H Ul ANNDIY
HVIA LNIHHND FANIMAYY WAL SHOIATHA | HVEA LNAWHID SL4vEaN HVAA SNOLATHA
ETOTVE YMERN QAN AOIHId AHL H04 LNADIDY SLNANAVL ANV SLJ1T3H
L VOIHLIAIN B0 -AMOTI3S B339V ATHVE ZINVITIV VIONI LBO/LSNHL AW00TIEM FHL
VNVAHVHE HVSINVI THLNID HINVISIN NIV TYROLLYN
75 =INYINY




R

1]

Eeet fold) =
T REQDYS ON disiaquiap

PRI PP uana po i) ayeiedas oo dad sy

pare v iRl
ﬂm:ﬂﬂn.._ﬂmuﬁ:ur.EE.w
1303 1 easdy Wil eun N
- pappEre el B - oo
20333400 f a1apkd .
Ay nueysiay “Joid

HANAAO0 TALLVHISININAY 43IHD
VALHVHIVLLYHE A

1

e Busd (8
[IRAET O EFS 02 IVLOL OO EFS OF
O0'E¥S 97 LAaiE|Eg ujso))
[5e) saqguisinsuay
anypuadsy ansasay
nemudinhg gy
sy fparad g pendey DIVERS'DE axiepeg Nupradn| poeesar
{59 w1} LNNOWY sy up) aNnowy | UsWull  Inowy [syur) iynowy
HVIA LNIHHND SINAWAVA MY SIOIATNA UVAL LNINUND S1.413334 HVAASOOLATHA
£ZOZLE NI QFANT QOIHT TIL HOA INAOIOVY SLNANAYA ONY SLAII0EH
[aselyy) paegpogy g} so (a4 auadug a0 0] UEeg g
WRVAHVH HVSENYIN THLNTD W HVISTH NIVHE TYNOLLYN
[ SISy

276




O0EEFRT AIVAOL DOBEF B OBEV AT TVLOL OHEF R
TR AIT|E] FaiE0]0| DUBLFHL PEETTL TR (W)
PEALIAAN

dppEasipag

LT
Anuatumog
Aamiduergg
(e psapeuansuag
amypradxy anuaaxg
SR U]
by qey| - pry-uf-auEs
T amypuadxg (Ede .__nq_-ntﬁ aouepeg fuinady | 00'BEFEL
"SH LT ANAOWY =9 ui] INNOWY wH U] ANOORY Tyl NnowY
HVIA INIHAND pirs AVIASNOIATHA | HVAA LNIHYND i MVAA SNOIATHA

£207'LE YT OFONT QOTHD0 AHL 500 LNOXIV SLNIWAVA NV SLAE0IH
AAHANYE NVAHY B HOIAYHAR GALIAUNT TVOD DNIKTHIOND SHHOMLIN JALLINDOD OHREN
VAVAHYI HYSINY I THLNED HOHVASEH NIVHE TVNOLLYN

Nw
14N May aor
—=Rret ot/ 2
o diifsaagus g
[ 4
(7] Fgaay pung Rehine L
\ dhac i ISRIZLRERiEN /Lo .
NP : DEH-NHA BALET YIWIRY ey -
Ryt bdpiefoit we g
3 A FHUO danen s it
[ i BiiLn -
pueAIvH .‘_-FEE B LR AL BlUROle mpipueg w
€50 B 1 oL palpame agep taaa po podad speaedas ano sad sy WAL w_qxu,._._.._ Tin
113 1P EasaH uelg [EUOREN bz ik o
o papiebie umbplte BlEIE  —niord
Joriaad J okl I L..J..ﬂ HOLIAHID HAHAIO FALLVHLSININAY J3IHD
fig MURNSEIT TI0Ad S TLTE AV EVHSIHR
> pia Bued 18 poss ;




e AV __....__:..E.

CuedESI0e el

.__m....w_" ujerg [rualveN

sda-E iy :q nLu..LF.T

,:._E_ h__r:.m_r_

Al RUBLSEY “Jodd d.wu_ .

e U IER R |

nu_ § TN O
P aep uBaa po tindad agraedas Jno dad sy

FU[A) M SA3E]

51 #t /s /1 mea
ik dissa kg

ay?_..r..EL__

ﬂ L

HADAD0 IALLVHESINIWOY J31HD

VAAHYHOYLLYHA NV.L

iz Buzd s S
(W aLZ R s 00 ZLL SRS 00 ZLE 5T IWLOL 00'7L% 585
M ZLZ 585 S3unjen SO 0l]| OO ZLL SHS FETTT e T
[LETTERY
sy
dippiogg f aaeiL
Asadunung
Sasmndurgy
[y jsaqrumsuonsy
aangppuady anmanagy AITESHITH Paldaniay pasif] 1UE ssaxy
ELESIEnLILR LSS R 1 |
waadimbrg sy Pl a1y
. aampipuadyy peidiey) 0 ZLTGES saunjuq Hupuadn) 00ZLT5E8'S
=0 i) LN Y Tsa T INNDWY | (30 @) LNOwY 50 W] INRDWY
HVAA LNIHHND AN HVAASNOIATHA HYIA LNIHHND SAAimaN HYAA SOHOIATY A
£Z0TLE WM (AONT QOIS JHL HOS ANNOIIY SINIWAVA ONY SLAIEDAN
(L) FACHANYE NYAHY S0 -NOLENIIHE] HOT4S 30107 NOISIA
VNWANYH MVSINVI THLNID HOHVASTH NIVHA TYNOLLYN
TEAINRSOy

[
D~
(@]




(3] Ul INAOWY n.ﬁ—_- ] INAONY H..nﬂ ug) LNNOWY [E3] ..__u INNOWY
WVIA LNTHAAD SLN3WAVA WVAASNOIATH | HVIALNTHUND Si42 HVAA SNOIATHA

ETOTLE UMEW CANT 0003 THL HO4 LNNDI0Y SINAWAVA ANY SLATA0EY
WANIS DINIONYN
2 ONIIVINT HOSNIL NOISHAA 0 ONY HOIAVHAR WSLLOY HLIM NIHOTIHD N IVWLLS J35VE ONO5 01 SSANTAISNOMSTH DL ADNLLS TYNVIGNLIINGD v
VNV ANV VSNV THINAD IDHVESTE NIVEA TVNOLLYN

_mw
___ 3 — )
TN 1 Erigdali ), ¥
. S LA QA |- LA T G0
\ - o BT Y TREA 1T
S Sap WnpLE @wihr
I A R e,
0 1§ BIEYY JEUWIRY 104 Ll selgpiaan o
wuefivil funinkd ML S1Ep BaA jo poida acsedas amu d sy YAAHYHIVLLYHT
€ o T EI-JUSAUE N /2i Gimidby 15
= . N
Layunay peasd ueag eueR
o pinielie E=RE RLElE oward
e - e (R S HOLIAUI HANA0 TALLVHLSINIWAY J31HD
few nuutsl o "ot = ,”w__i..i.t_w AVH N SIHH Lﬂ_ﬂﬁ VAAHVHIY H WA VL
» pie sk 18
[ooFLvoe TWLOL [ [FTAE] VLA 0 Lk 0%
00 LY JaNE(Eg BOIR00) | 00 FLF 09 )
PLAIIAL
dnysmofiad
[EETIRN
Asuadunen
FETTL T
e s guansos
Ay puady 3 neaary . =
. meaauidjabg gy . PV E-IRR
aunyppuady ey oL 0D asurpeg Huuadn) 00°FLF DY




B[] MK 23T
gevt fe// 1] ara

T T ST00ES T disauwaly

e — \u.. EELEE L
o “ ATIENY (RS

27 may KT >
SG-ald 1=y ¥ ;
i \..i_ 0 LH0-NHA L L Lk Lt
.._..J‘__p.ﬁ_i. _.u...r_.-. R LE LRl R
ST 000y P auuEa B e il
P _E..IE:_E_.F.?_ u..i_ ﬂ.u..?-—m—;i:ﬁﬂ ..,.u..r._ﬂ_"_.r“__...hw_:. _._m:._..r_.,”:.
EOOTTI-AUSIURGY [ athpiie PATICEIE I BBAS [0 a1 ajeivdas ano Jad sy (EEll f.ﬂr&#n.:_._.._.m..“.—.a. |

AR ..H.-.—E_..._H._U.__.—. ._._H_v.._.h LTS T _.n.._-.._r.w.__t._.._.u.....
a0 RUMER Db i
0130010 [ hikDL) HADIAA0 FALLVHLS INIWOY 530060

d 1 HOLIFAID
Loy nueygspay Joig & Fu 5 HA0HA VAARVHIOVLLYHE MNYL
P s Hm__m m .ﬁ Ny, o 1\‘%‘

=
BRVEZ 95 & TVLOL GRFLL9% & B FEZ 95 5 VLN G FEL 05§
GEFEZO5S SINE[eR BUEOL)| GRPLLI5S P T T
LS00 pungay| -
Preatisaag
fRaraL
Kaapunung
sainduryy
(e e graimstion
agnyppuadey anuassy
wawsdmhg gy PR T
asmpipuadyy endiey B PETSS azuwjeg Hupuadg ! BEYELYSS
=y ui] INNOWY FSHUTINNOWY | (54 )] LNNOWY £ 01] LNV
UVAA LNIHHND SNV HVAASNOIAIHA | HVAA LNAHWAD sLamas MVAA SN0IATYA
ET0ZUE AT (N QOTHAD TILL MO LNADIIY SINAWAVI ONY S141303Y
AR ST PP LN YH T H VALY LE
VNYARVH HVSINVI THANID HIMVISIH NIVHA TYNOLYN

280




—

TUEN] sap uk...n—_.-
.«1«&9___\___ i{ aeg
uzg_zﬁonsn:

_. L .__.___._.._.:_

% E.:s_ Arinmy a0y
eunkie/aliid PARIENE HEP LALT o tunEunFI.n_u:za.!nwt
+Eorri-ausaue i faekll

L4
113 ..-u_._ruwu_.m ujesa [euoll jo)

=" ILTW S ISDEL .

[+ En..u (TEIT &L E FYRNIL -] _E.::__- 3]
g eiryifor dnlips e
.—_n.u;-n.; RN [PPH o L 0 ]
Gl slllsiluds s
Wa AV HOWLIVHE L
pbhaiddes 1

2o LinnEE iRk BEER o
2 ”.an_u_u::u | wikpk) ﬁ o ....*__ HOLIFNIA HADIAA0 AALLVHLSINIKAY S31H0
o s 0dd TP Avenfvisie d0ud WAAHVIHIVILYHE AQMNY.L
<
ik Ll 1 K‘&I
05 GREEL D5 GHIEL TVLOL - |
05 bA0EL
05 GBI EL FEE T Tk T )
A gy
aunipeadyy anuassy
L:suﬂnm_,.um:w_ . prurueag -
aumy iendiey) 05 6H0'EL auejeq Bujuadn | 0S'6RICEL
_._:uwm .___._uhu“ﬂ% SENINAVE TS 0T IRNOWY | (54 01 INADAY [E— [su T INnOWY
HVIA SNOIATHA HVAA LNAHHAD HVAA SNOIATHA
EZOT'LE WMEW O3AND A0IHAD AHL HOH LNNOIIY SLEAWAYA (NV SLA 1334
VNV NVINVE VN HO-WISD
VRVANVH HVSINV I THLNAD RYHVASTH NIVHE TYNOLLVN
FE TSIy




N MRl

m?ﬁbh 11 =iva
g BN djgslagrIay
_......~.._.|=. Hit A _..“_““.n_“.._
r Y =R
anuad UM T e L
apas Sl
2 1
EET i
AT SUP 24D Eu:.!h-a ad L i
wireKre flaing sy Pl bi e iiait s R HVHDYLLVIF L

rIoTTT-Jrsaue Sl bl
RS URAEN Y UITE [HUDTIEN

R T A A TUTL VTR HOLIAU T HANAA0 FALLVHLSINIWAY 3110
angrasn f sy Pk T AVETINVHSTNN H0Hd YALHVHIVLLYIE A i
Ly nUCYSER P00 S T
» bix Buzd ik 2
THRELBIE TWAOL [ IGHSLBIE T BG4 G0'E WAOL TEHEL BO'E
TGHELLOE IUE[ g FUE0L)] (6 BSL OG0T R TR
gy 1) 0] pRUagears |
PUMLAALY
digjmngjag
oy, / faaes],
LRTTEL TS
Jamndurgy
LG )sa e
armpppuadyy anuasay
[PORCELE MEG3R IS0
-__....._.__n._.._—.-m..a.u.— [y
asniypuadig Endey) LE'B5L°60°E asuejeg Fuinadn| [R5 '60'C
=0 wil ANnoWyY TR mil INNOWY | (50 9] LNOWY 54 il AINNOWY
HVAA LNAHHND SINEWAY MVIASNOIATHA | HVIALNTHHAD Skdrians WYAL STIOTAT
ET0Z'1E UM 0FANT 01N IHL ¥ L0V SLNAWAVS ONV SL413034
ENYI NVINYVH HVHIN SO - HEMOT T34 NOLLVADNNI VAV
VNVARVH HYSINVI THINDD HOHVISTH NIVHE TVNOLLYA
L AIREFIY

282




”
[Z¥Bi8 LE9] TLOL Hut-w ] (zvRIe1e ) TWLOL [Zyaza'1£9)
IFBIEIED] adur|rg ~AMIT|ER AUISO[)

safjddng 5 |vUaey

1503 WILPE PUE S0 [1|2T4

aampppuadic anuasay . B
yaaadinbyg e Py=L1-aern

aanypuadyy i) (Zraze'Le9) asurjeg douado | (2 aze'1£°9)

=0 @l INNOWY =8 01 INNOWV %6 o) INNDWY SL4ETH =4 ut] ANMOWY
HYIA SNOIATHA

FLNIWAY UVAASNOIATHA |  MVIA LNZMUND

VAL LNIHHND

EZ0T'LE YA Q3N Q014 3d AHL H04 INNOIIV SINAWAYD ONV SLJI300H
IVHNYA Ha- 103 HN FS0-00K1
VRVANVIHYSANY W FELNTD HOHVISIH NIVHE TVROLLYN

T[] Meap LT |
_\v\\.__c g
__\w\u_\ ! LTS ED [FTRTY
W20 MEN tn 15y =0 n..__n._rx inga -
| FHECa TR L G Ut RTEFTE T TP iy .
" ¥ St bdnialee g r i
] .. et I y (L PR WA N 0 s X
E uagure wypusan ....oﬂ
riiae A an T iladiald auﬁu._u._x..nn.:u_.ﬁu VAAMEH DLV
- . e ..._.____.,.__g._q".Ee_.. PARIETIE FEP UAAS po 0l Ayrsedas o Jad sy folaiali. o
FhLLT(-195 .
enarTy & eI ﬂ-._.u.-.m. .—..Hn:u.r“-.mz
.. I T H...—.__."tu _.—u.._..E_W. =T
i m. % ...tm.w WOLIEHI HAMAAD FALLVELS INIRAY A30HD
- iyt ._Em L% AVH (INVRSINN 404 VALHVIIVLLYHE ADHINYL
mix Buzih ‘|5 /




P ﬂaﬁx\u g

E.. ] s ausy
FETTN
ny [puig !
s guet ot o 2 -
gadel=i
LEnZAL I LT SO
h@\.;wk._ﬂrhan?z-u yuasy yRETEaH 1 nuz___._._.._u.__a
ittt oy pasasaen) Sip gt L R
) 2 vy SN o 10 P s, F
i
vueKse /iathag PagaERe apep daas jo Joda agesedas no sl sy Iﬂ_.._:..,i_._u_u;...{r_i P
CEOTTI- TSI UR I Rk il 5
S Ria) ipAeasay Ul _ HEO] BN
b LB wap pa HOLIFHID HANAI0 IALLYHISININAY 431
JOPBGE [ £ ok AVHNYVHSRIN 4044 VAAHVHIVLLVHE ADWSY.L
s Avyg nuegsiay Jorr 8o : ]
wa Bind x . e
1L AES &b IVLOL TLHAS 2h TLHES Th WAL 1L HRS T
LHBS 26 BOUE[E HOT0[3| LLAES oh Sasuvien FuEa
peapmag| -
(LI
Aamatugnng
e gy
[yt psa ey
Arng sl anaasy
wausidpnig ey P-up-1uean
aanypuaxg LL8BS'Th amuejeg #uiuadn | 128856
T5H mil INNOWY TsuW] INNOWY | [59 i) INNONY T=0 0] INNOWY
HVAL LNTHHAD SHENL HVAASNOIEHD | HVEA LN3HHD Sidimau HVAA SNOIATHA
E£T0ZLE UAIEI AN AOTHA JHL HOJ LNNOIIY SLNIWAY ONV SLAIIDAH
WS [VHNYA S0 L300 HIHVASTY T133 V110 NO JALLVILING TUNDLLYN
VNVAHYH HVSANVIN FHLNAD HOHVASTH NIVHE TYNOLLYN

284




R

=
@
—

[EIN] MR 30
‘ .:__x_, 4w

i Ty T .
R " T MR __..._wh..._p._:..-
; ‘ SIS R RVENTLE L E TV T i e
N 7 9eurIpo-Ne St bUnibr skl LR
IR iy g 3 ol A enBinfia Y ea
) N AP AT 0 PR b filies
puefaeH /s patiie ajep 1aA3 jo Ubdas meledas mo Jad sy VAARVEILIYME 4
rEorTl-fsueiy frirkiis PiRdale I
1T ﬁuh.ﬂﬂmﬂ.ﬁ upedg _....J.._..u_.u_ﬂz
y 1 1 e
skl _.ﬁ._”. Jx%____._hjﬁm _,uv,...n.r : HOLOAHI HINAA0 AALLVILSININOY 43140
Aol .”w_, b w otd 5 Vi 7 AVHITMVHSIEN 40H4 VAAVHIVLLVHA WL
_ﬂ._. — -_a_.n. -.... ..Jr...-.
pia Buid U
TO0SEG AT 1 WLOL loosea e 1 [onSE6HT 1] IVLOL —_ [oszeat)
Toose6 ez 1l asuE[ER PO | (00 SE6 B2 1] PRI TR L TN ]
ehigsaa g
ragaRADy
AL ) ey
ELLITY
h.y_{h.:.._.._n_z
Q) sapgrninsung
aampppuadag snuasay AUMIIL] 1520
yuaedinky gey PIV-R-110
aunpuaidxy (eiydey (oorsE6Bz’L) aouejeg Bujeadn| (0 SE6'BT 1)
(534 ) INAOIWY Cegul axnowy | (530 INAOWY (54 w)) ANNOWY
HVIA LNAHHND SLNAWAVA HVAL SOOIATHA WAL LNIHUY SLI3NIH W¥AA SNOLATH
£20T'LE 420 QFANT QOTHT L 104 LNAOIIV SLNIWAVI NV SLAEITH
(HVHEVN LIWY) OHAS-204
VNVAHVI HYSINY I THANTD HOUVISHE NIVES TVNOLLVK
LRI LE L




i1 M3 227
£%0t for/ 1] w0
A5, TN HisIq

T

ABNILIE]
uny jjuny
Oy pe T 1
_-_han.n.ﬂ..xn..“ e “.Hﬁ.”ut:_
~= TRy pasa : L it ;
O3 MIEYR Seny 204 i 1I..L ...._..”.:_Eﬂ_d amd
PRAR3IR AR a0 |0 Liodlas aeiedo o 1ad By i ._a::... FrRALED u._uw
B ey /il A ARVHOYLIVHS 1
rOATTL-JUSIUE Y kil ww.HELI. =t
¥ 5 T TUOeN
ML) NI SN ..uM»__ HH HOLAHIG HADNAD IALLYHLSININGY 4310
: .___ 4 uhh_wanﬂ.mumﬁ,ﬂu ¥ n:.“_:z AVH (VHSIHN ADHD VAAHVHIVLLYIE AQINVL
Ll ; £ phe J
AUy NUTYSLIY JOLy 8wy . Py
»” e : =
pia Eupd “iK
[DUoTESk IWADL i [EEE VLD [
D06 GF uTieR LAuEEg BUIELT)
s
PrIsaAG
Amathutinecy/ Jivas yaieasay
AR,
Aamodurgy
QY] w2ps) ez
aunppuadyg anuanay . BEL RIS E R TH]
susidialig qi) . TRTETALY
amyppusacay peyjdey D00TH'S awejey dupead( | 000205k
=3 1) LNNOWY (swm) LNnowy | Csaml  aNnowy sy mp) ANNOWY
HVHA LNAHHND SININAVA HYHASHOIATNG | dVALLNIHHND SLAIAIAH HVIA SO Had
ER0Z'TE MUK OIONT AOIETA JHL WO LNNDIIY SLNTWAYD ONY SLATADTH
(epiesnaeg yousy) guas-4a4
YNVANYH “HYSINVI FHLNID HOEVISTE MIVER TYNOLLYN

286




=
@
—

Ml It

O AN ST b0

s gt iR
maaton PAIEIE AP A3 jo Liodas aqeredas ano Jad sy

ﬂ..:.nT._....S..EE_ErIr )
A A U3 .u, “_tuu_..u,p_ ujedg euoliTN

o o pnphe dabh BB oreed

R e e
bt L B LE T T 1 T AT i
Prwan ._..._n..m.&_v.l I I IEUT LI
kILE s t L
_:W“_.? u.___:_..____h__u.h..._._..?...;.u.q.__yw._
(AT TR Lo EPY LT Y
SLnEUDRLIVIHE
bt b= .f.IJ

£ e J ikl | nJ NOLIENG HANAA0 AALEVHLSININGY 311D
Ly wueysiad BOAE S e AV EVHSTEN 1084 VARHVHDVLLYING YL
4 pix Buad B
(R ] WLOL (R ] (LAY TVLOL DIV LYY
Nk XTI TR TR LRI FUTEOT)
ditgsamajag
el
Axuadunuey
damodurpy
(4 Js3qeainsuny
asnypaadsg anuasay -
wadinbg qey Iy | 000 O
aaniypiadag jmpded OFETH LIS Mgy #ujuadg E.mﬁ Ls'e0'z)
T ] RO WY 50 ui] ANNDWY | (53 91) LNNDRV "SH LD
HVAA LNTHHID i HWYAA SOOIATHD | HVIALNTHHID i1y UVEA SO0IATHA
ET0TLE WdmW aF0NE 0T AHL 104 NNV SLNARAVD NV SLIEIIH
ADHN A 30 AINSMOTIIS NOLLYAONNI Y.LV LEG
YNVARVI HYSINYIN THLNTD HOUVISIH NIVHE TYNOLLYN




14ag) mapy ......._E-_

,R_ #u.:...ﬁq Ay o
PEpare ayep wass g podas aeoedas ino dad vy
v iy MainpE
TENLET-FESIURIA pikiatly
v I ATESEDY UINIE [CUOTIts

__.
B dnlihle E_..lm_.-h I.___:f__?_

AR o)
(AR e et St iy 1G0T

Fiiud Y e __...-.I 1_n._._ gl
ey B T :. a....r.._-..
= LA LE LT =iy

.—‘J '_J e
e ..ﬁ.r....._ wt
u»>t¢:u¢+xc,.= .

plaldi b

HADAAD FALLVHLSININOY SHTHD

to gaaand [ elkgk) .m...v.. VAAHVHOVLLYHA L
Ay nueys ey *jotg ._...u.r...
nix Bizd ik e
L7 9609011 LZ OG0 L IVADL TS 1L
[F4 TTY 153 LAFINER TS0
DOEas'y
DOrIEE Ay proLIe
DOEETST AL
DOEELLO'E sameduep | ooMSYE
GO T6IEL'Y [qey) sypquesnsua’)| o0 L2880 7
aamypEadyg anuasay D0GIEE amroup eI | 0DLEE
Jusidinle G| 0O ERLTE R DIH0N BT Iy 1-ailieIn
adnyypuadxg prndey 1TL95'06 asuepeg Suwadg] TRT61HIL
s ) LNnoWY (saw)aknowy | (=l INnowy 53 m) LNNOWY
HVAALNIHHND SINAWAVA HVAL SA0IATHA MVIA LNIHHND SL41303H HYAL SHHATA
ER0ELE YAMEK Q30N 00IED TILL HOA LNODIDY SLNANAVD ONY SLATA03Y
Aoy gsouyn elpupy sg)-sueiagg spopgegaoen ey Susn Ly soge uonesseaday jrooinay jo Apng
VNVAHVH 8 VEINVIN THANTD HIHVASIH NIVEA TYNOILLYN
TH IR

=]
-]
(gl




_mw
a . | TURAIT it
HETMIN : TERIZ =t EBuB /LGRS I~ b1 s
R0 TUED WIHEERIY UIng Tubiepy
. ASo¥ e S duniadat digie A
o EETm Ay dEU .__.:__EE_..__En.(m.-_,G
AT BEPR ahigjilin 1
v Aa0 H flialiid il TAALVHIVLL
WHE L
S oTEi-desate ik PIRFENY A1T0 ksl j0 odasSreiedatng.dod sy 113 i
ERRTTE s .._.-_.._.m__u.mu.n— ﬁ_.ﬂ.._.ﬂ ._“‘_...._..D_..-.m_z
fin pinike imbh ipalk e
Jop3aata | mEEk { e | HOLIAU D HEDIAI0 AALLVHLSINIROY S31HD
Ay nueysiay “Jold ﬁu.hru»._ AV [NERSIHN A0S VANHVHIVLLYIE ANV
pi Busd . ¥ -
ﬁ
LLLPRELEL IVAOL BTOLEBLTL LLLWETEL TWLOL BEDLEHLTTL
B3| TURO)| BT LLE Sh PESTTT T K OTEETH

DTEELOF T
PEALLIAAL
dyysaog|ag
[haRL],
SRR TR
damoduep
LSSSLL0 [ isagqeuansund| G L6028
adnjipsdsy anuasay
ENLRTTREERETT]
uadynby qe | 00008 TS L BYOLERITE PIY-Up-ED
aunyypuadag peides BTLLY'SH aauejeg Sumade| 9504864 T

[Ea T INnoRY | 58 uil INNOWY T3 1) INHOWY
gadmnae WVAA SDIATHA

T=a wl INnOWY SENTNAVE

HVIA LNTHEND HYAA SIHIATHA HYAA LNIHHND

ETOT'LE UMW OIONS QOIYEd THL YOI INNODIY SLNAWAV ANV 1413034
FIVS EVHNYHS INVAYIE 20 -(3001) AB0jounaeig pue Fupsaugiug 37030 10] 213023 (S0l B
VNVAHVH "HVSINVI TIINTD HOUVASTH NIV TVNOLLYN




1] Sy sy
et ol wa
0944 0N d) ey
SR
Jeniny (rang

D0ELDO0NHA
03Iy PasalIegy ]
00y W Ay Jenyg dog a
pagaeme a1ep iana po podas ayeaedas ano sl sy

Ll SR AT LT
CSOETI-JRSIUe Y [kl
WIIURD YIMEISHY VDI [TUoiITN
=11 prnp i ity [ 1= . HOLIAHIG
0332310 [ eiapk) { o AVH N MYHSIHA 4004 VAAHVHOVLLYIE A 4
Loy nuegElRrn jodd : Wi
» i Busd i - e
ILGVE GFY TVADL OO ERT BIZ1 TLOFESET AVLOL 0 ERT BT L1
Toiroon™at ) SSUTEQ MO0 | 2L GFESK D AR TS
TLORTENE Tuwas suadsug jo pungay| -
OrEoLat L5000 enpad s
Peagan
st
OH0Ey's [anesg) O0°5EST
Aatfunuesy| poone'l
00N RET samodueyy| 00'FELZT
A0V SE'D e ssquuimsuoc| A7 SSE'LEY
ainpppuadsy aniasay
* ausnoug Wi | rESURT
wamdinbg g - PIg-ques| -
admyjpuadiy jEyde) TLGPESEY asuejey dvjuado | 000710571
5 vl LNNDINY (s wl INNOWY | (8 011 INADRY ST LT
HVAL LNIHHND ShanIve HYIASNOIAIND | MVAL LNTHHAD S HVIASNOIATHA

EZOZ'UE U OAAND O0IHAS FILL HOA LNA0IIY SLNIWAVD ONY SLAE03H
HINAL VANNOS Mo -masis @apoy e se (sagmng eogag)speyg Suos Supe g aumopqoaoyyg 19 a1 pue 5607 siapeosi wapads upsny
VRVAHVH HYSENVIN TH LN HIEVASIH NIVHE TYNDLLYN

T Ay

290




—

R

m «3& %..: —

{1fjiai] Mg SaovEd

,_Eaﬁ.z

..___;._...._:.?_. alrge?

Pl et Pl L] TERTEEN
ﬂ_..-t_._.u_. WIEMA e -n_.__..__-:.:
it f.._.-*_.“.n_m. e U TR T T
JEay 0y SA RIS Y iy

WG il |Lidh
vuelreH /Unlk k2 : Bhd HUISE i
oo~ iusate Iy akkll E:uguuuuu_sshﬂtEEEEE;ﬂu@_..____ s L T
,:__ i yadeasay upedd RuoleN
an f=iis shig wmasgih hifale U_...:_:L
03210 / _EEH_ ( _._,ﬂ.... MOLYINI HAIIAD AALLVELSINIWAY 3110
Augp AURHELRE IO 5 G v gRVASIEN ‘40dd VALHYHOV LLVHE AQHNVL
pa Busk -
RS HLL ELE IVLDL G5 PRI 00 FL PSHLLELE WLOL BE FHE T FL 3
9% HEL EE § aoue(eq TUIS00)| 95 S6BETH T LW
PEAGIAG| DOO00S
ahjtjsa| g
OO ITE'YZ jaral| OOOLHS
O BRIEL Astsatturiuay
FBI0TLE samodurw| 00 L9597
OrzIEalT fqeplsapgenmseng| o L6206
aam ppuadyy anuasyy
O0EREE Amod | isaan]| 0oT0L
DOt s yuaamndinbg qel| Q0SLIEE pry-manen] R0 noE
asnjpuadsy jeadey 05 SHE'EY'E aouepeq Hupuado] 95265 TH'S
T ) INnowy T=aull LNADWY | (58 U1] LNIOWY A Ui} LNNOWY
VA LNTHUND SINTHAY HVAASNOIAZH | HVAA LNZWHND SLdim WVAA SNOIATHA
£7001E PIEW (EANT C0IHTd THL HOS LNNOIIV SINIWAVA ANV SL41303H8
HVINIAL VAWNDS 80 -sanbiuipal rpmeuesmay pue Sugfew) ssueuosay nautey yruanaung Foysn smo.y asnay oy wondadsad Liopny Hupepdag
YNVAHVH HVSINVIN THLNAD Y VESTH NIVEE TVNOLLYN

Lt Ll




v AL lintp

u.u
PANITIIT AREP L |0 Lioddag s redas o aad sy

TLorer-tusaun iy ekl
13 Jrasry] uTedg .ﬁﬂ._ﬂ:_..._z

::.5 2 ARk pipl
Y sopadid f nikhk]
Avy nueysay Jong

P HOLAHIG

Cal e avu npusTEN 40U
b &2

TR Map ]

mﬂa_ﬂ}x i g

15 AR SEWNY 104

AT . ...___..___u.__.. L1471 S

ﬂ_._.E_..__.__ TR TTRL R w I R
! _.E il 2y .
_hul_““.._:. RN BT EY ¢ Het

IEQ elnien
WAAMYHIVLIYHA L

EE.MW

I

HADIAA O IALLVHLSINIRAY 2300
VALHVHOVLLYHE ADINNYL

-m‘hi\é\\

p Biad 15
=
D045 SR SL AWLOL OO D0 FE ST O0L5 SEST VLI 00O FT ST
BT ST e TR0 00 D00 FL S 1 AU g SUEL)
tnﬁa.ﬁ__
L]
Axrmdugiuny
samadurgy
(aEpsyqemmnsung
aunippuadiy anuanay O00LE TS AL 3 PEALA|
wiatsdinhy gqe = nxadoud Jangho wnoag parsndpy -y E
aumippuadig jende) D000 TS saunieyg ¥l | 00000 ¥2S1
T=3 wil INNOWY P T4 wil INNOWY | 54 0]] INDDWY ppm—— %d ul] INNOWY
HYAA LNFHHND HVAA SHOIATHA HVAA LNIHHEND HYHA SOOIATHA
EZOZ'1E 40 0N Q04 THL 10U INNOIIY SLEITWAV ANV SLATEEH
[1Z-0T0Z FEAX 50 - VMY ALTNIVA SHIdSNI LS
VNVAHVH WYSINVIN ‘THLNID HOHVISTH NIVHE TYNOILYN
GO IRy

N
AN
(gl




[ LRl ot ==

- ...._1...__. __...i...
Pl et Lt T VEOZEL -,
a7 unEsNay UitE (Lt

m___.r.
rn____nu fr un_r
saoi0 BANEAEUBIDY 01D

e NBVLIVE
PIVLIVHE 4
wowAIe T =
corzi-Tesauep ki
u..:.uuhmm, nuﬁuﬁwu “.ME WAHIA40 TALLVHASINIWAY S31HD
5 =l Pl
www._rh.wﬁ_n | salrBiy m%w EE_H_B VAAHVIOYLLVHE ADWNYL
fry nuEYSEH 304 ! AvH N A0Hd
pix Fued "1
F
(03000096 __ —_avioL
rGoEIEETE
00D00T
(rAs L
_ T8 o)) LNNOWY SANIWAVA
| MY3ALNTHMNO

| _

_ F Sy

_

_

w;
@
_



U|iH() ey P3ER
NS: g
sz diysaquuajy

EOlELN ]
LTS e A e
e e B SR E Tl L] SN
‘.\\ EXVIT Ja BT L 2 TR S B i
IOELIO0-NHA ep rn;._,? VLT I
02y PasalIey FAI0 DAY R ATUWEY [T
d.._ﬂn!_::.:_._:k... [pdoh it cypian =k
PAICIE SIPP waaa o polad Apealas Jno sl sy WAk HYHIYLIYHEA L
wrelaeH fusikgid (1S
~EnTTi-TESIWE [ ekl
Jya (AT ISH UIRAE [RUOREN
wnbe wmblplls BURIE S NS HANAD0 AALLVHLSIKIWGY AD1H
i ,_n.z:J alg 7 ! :x.t Y AVH INENSIHA 044 VANHYHIV.LLYHEA A0
» £y numysia 11044 : \\huh«l.lif
TS B 16 -
BEOZLOT LT BEUILOLLL TVAOL BE VB LL ¥
REVOOST EETTETET R OTELT ]
MRISEL
(VIR B D1 000061 aag dnjsiosudg
_a.-_.__.-_ﬂ..nxw.m !._.lﬂ.aﬁﬂ aqﬁw_m.hmr._.. Ay Fn_.._-_l_.._uul._u
DOVESTE'L tnmielpnby g OO0 THS Piy-ur-joean
asnipuadxy jEde) BEGOR'LE'Y asuryig Hupuadg | gRo9ELLy
T3 Wl INnoWY TsHmiINODWY | (56 U1) LNAOWY s a)) LKNOWY
VAL LNANHND SLNalAYd HVAA SNOIATHA HVIA INIHHND Sl HYAA SNOIATHA
ETOT'LE U204 OFANT Q0 THL 904 LNIOIIY SLNTWAYD AONY SLA1303Y
(L3313 Ha) QLT STIVIRINY AHOLVHOEW
VNVANYH HYSINVIN THLNAD IDUVISIH NIVHE TVNOLLYN
TI-SImEaimyg

294




jenol

Sy o SIS T b0
Jen palaElE MEp baaa §o uodad aeredas sno 1ad sy

H.i..__._:... 2
P et
3 Ve # HOLITHID

1] Map SRR

FritA "

T avEe S S 1
BAUFT UIC NI UTOIE | CUD st
Seqn aantibr vyl Wighls
R0 PAR ISy
Ll s laine
VALHYHDYLIVHA 4
[l 15

g cid HADIAS0 IALLVILLEININAY 3100
fug pueustol _.Mw - n@:ﬂﬁ_daxn :tﬁ%;
rik] E
(O0ZIE 9L WI0L T0ZIL 552 [P VAL [
(ST AEER MIECRIEED  aounejey JUEOL)
P30
O0ERLEL ATy
0TIl Avualfunio| 00 E6IS
OTGERSE'] samoduey| o LOEVED
(qey psapmeumsio
aumypuadyy antaniy OUEBL'EL HISIHuEn Paeayf
waunlpnirg qry OVEFELD Piv-upauen| Bt
aumjpuadxg [Eded OULOB'SH aaunjeg Jupuado | (00 006 +1°¢)

% U1) INMOIWY (S NI e e NETT Y e ofl INNOWY
UVIA LNTHNND sk UVAASNOIAIN | HVAALINTHHND iy UVAA SNOIATH
£207'LE UMW 0IONT Q0TI THL 10D LNNDIDV SINAWAVA ANV SLATEIFH
HONIS 1IVAII0-HID)

VN VARV HYSANYIN THANED HIHVISTH NIVHE TYNDLLVN

TNy




TEIRIA R f [RadL
T COTTT-AUSOUTAL e
y ajadeaaag upelg (Uuodl

e

%x&x I e
B By digsiaquIalyg
= Jaupeg

T 0] anagy sty

WY g adEgy ey dag

__..._n,.:.._._x_rtﬁm

[t Bl £ ..:. VeGTE=RhERE

| BJamndut

2 UjRIE |CUT WIE
s beelebet il h.._,_.ﬁ
Fr=rr slEd (S WY §S
Lt il et LA Ev..
..._M__:_r_ .qr_c_ .._l -

- 0w ...|.-

T e e T HOLIFHI HADAA0 AALLVHLSININOY J31H0
c1 (bRl F ahel gy VST A0ud VAAMVHIV LLVHA L
L nseiEEA Jesd S YERT
« - . -
ik falikl _.om e .
..,
(TR ] IVADL [T OO TR T AVLOL [[RErdra]
: SIUE[E FUSO0| 00 FFI §2 9 EETTETTE MR
[ VR L R L] Ay pEANLOVEREAREL- EA0I0G 50 01 1L
CLLST
AU 10y
samohiegg
(e isapquansuoy
agngpuadig anasag
pueuidnhg qey T Piy-Lf-aresn)
armypuadsg ey OO B ayuepeq Supuadgy| GorFE9 v
TEu wil IRnoWY T=a Wil INMOWY | (50 910 INnoRY T=u Uil LNNOWY
HYIA ANIHHND SANINAYS WYAASIOIATHA | HVEA ANINHND SR HVAASM0IAT Y
E07TE YUKW 4IANT A0THID THL H04 LNNOIDY SLNTWAV ANV SLAIF03Y
(Z2-1207)0310Hd MAN-HIWM
VNVAHVI HYSENVIN TULNTD HINVISTH NIVHE TVNOILYN
TF -y

296




R

LM My 2]

g Eet/ol/ Il
"oz «ﬁm ._Pﬁ.s:sx

I A e
st BECLE DL L T T 2 I TR
Cajual) UV ASaN UITIE ICudiD
Sy iniaft wmidglie ok

SR WAGEIE LR BT

™ LvHA L
puekae/
nnf.ﬂuuﬁni__fw«_u un BT ka2 ol il @
i Jeasay uyEld feuaiy Lo R
133D 0 F—.ﬂ.ﬁ e LLLE L 07} T} Sdmpy Jriiny 10§
g bl ubse fonn S | HoLEH HADAA0 AALLYH LSININOY J31HD
aopand vold | S Y AV INVHS TN A0 VAAHVHIVLLVHE AOMNVL
oy nueysiot h NP
pi Eund 8 { \.\
A0SR LOEL IWVLOL 00 SBH L0 £Z TVLOL
OO SHW LOEE ERTCO T} T SIULIER FI50[]
peaaag
Fani,
L ET TR T
Jamodungy
[y s e oy
apnppuadyy anuasay
i nbg ey 0SRILVET - _.___.sﬁ.uﬁ
aamypuadsy prande)y aaueeg Hugwadg
s ] INNOWY T ) ANNOWY | (50 9] INORY 54 Ut] INNDIKY
HVIA INTUHID SANENAYd WVAASOIATN | WVEL INZHHAD SLAAEN WV SN0IATH
EZ0T1E WA 30K Q0IHED AHL H0d INAOIOV SLNAMAVA ONY SLAIEIH
FIHANVE NYAHY HO-TT00) NOLLVANAWIHAAXT 0NV HIEVASTH JALLYHOIYTI00
PNVANVH HVSINVIN TILLNID HOHYESIH NIVIE IVNOLLYN
FT=aImEAIy

=
@
—




VAR
GETI-IUSIURIN pi payy

TNIC) ik <2
o4/t =ea
digsiaguengy

T L ‘_u—.h_wun.!l.—

gunfaes /uaiagd

y =Ll
LgnzzI-iesIuaTl/ VSOLENTE i

-y 1eig EUIEN
oy eSS L Rt
u._.._Nm_.., LR ki E.Wr__.rJ
saaily i ..rE.EwEW iy

e bl
hfru.__:u.ct.arm c

s eI
e U ey e paa
i=litada g
1013a01q / Enﬂ“__?m UH:Z HOLITHIO HANAA0 AALLVHLEIN WAV 43010
v, AVH STHH A0 ¥ VL
vy nueysgy -Jo1g .n . wa ‘ AAMVIIVLLYIE ADWNYL
kie Eiad g L
DibLL FFEL WLDL HTRLL FF 6l AVLOL
DOEERTS EL TR AU aEE SuEe))
oonE9L PEataA)
[Aasg
[Egili Ty Aadiuraey
damniluegg
[Tl [ep)sapquuansuocy
asmipuadsy annasay 00'6LT'BL [LECTEEET L= NETT]
i g BO0E ¥ G PH-UI-IELT
= aumipuadsy pepde) = y asepeg Yupuadp
=0 Ul LNNOWY = ail LNNOWY | (53 61 ANNDRY T uil ANNOWY
HVAA LNIHHD s sk HYAASNOIATHD | WVIA LNAHHND AN HYAASNOIATHA
ECOT'1E WL W 030N Q01934 JHL HOJ INNOIIV SLNIWAYD ONY S.LAIA03M
MHVE BYHNVHS INVAVHE HO-AHNINGD B304V NOLLVHINIDEN TVNOHNAN 40 A0LS
YRVAUYI HVEINYI THLNED HIHVASIH NIVEE TYNOLLYN
ETSHITHIY

298




L =Ll | TR T
camrp et EUEW FUIECEEL -’
U USRS WITIE IRUDIE N
2oy WpfC nbiis AL
Jeai 0 SAEIR LRy L 11Tha ]
I
WaAMTHIVLIVHE L
L Ll =

HAMASO FALLVHLSINIRAY A31HD

-

e IVLOL 000007 s V101
O0SLTFET asurjey BU{S0[) AOE[ER dUIs0
praIaAD)
AL
Aauaiiupng
amod iy
(HrGZa'sSEy [qe] feapqrumsan e
sanmyipuadxy ansiy [N ELE TR TSR AT
waundydy Gy 00 D000 Pry=p-aunn
aanyipuadsy jegdey asuepeq Hujuadn -
= ) LRNORY T 0] INMOWY | [5H 1] LN OWY =N O] LMY
WVAA INTHHND SLMEN AVIASNOIATHA |  MVIALNZWHND FLAIRIR VAL SNOIAIH
£T0T'LE 42N (30KT QOMId JHL 104 LNAO0IIV SLNANAVS ONY SLAE03H
HALIS VNV LA TADD SHYS
VHYARYH HYSINYW THINTD HIHVISEH NIVHR TVNOLLYN




W] | s saae]y

\...m..ﬁ. 2

jung TAT AR s el
| Rk R LR TR L LA B T T
PULET UDIES I TR 1EUMIEN
Sein Rl eniipnn ik

TR ¥ : m_.”.... t.. 1 _—.“"N A0 A e SR mn:_u.
Lihpdie e il
0 5§ AMUY Y JEWNY 104
PAEITIIR e 1aAd g0 woda apeaedas o ad sy d}}t«tm__.ﬂ_u—.wﬁm -
vuelIeH fining|3 &
rCoTTt-Jusare iy [k

A ARSIy U [PuoeN

4 HOLIAHI HAAAD FALLVILLSINIRAY A3 10D
o pinpelie emigpls AR o, ue Bl . VAAEVIIV.LL
sojdaatd [ wiephd . HSIHH "J0Hd VHE AW
Aoy nuBystoy Josd S %2 ) —_—

»>
nix Euad i
[wicozee TVAOL 3 OO LLOCEL TWLOL
BOELLLLE ERITE TR T N) A3 U0
LA
[l
OETHHIEE AusBupuy
OO F G GE g
[ sajgraunsuny
aangppuadsg anuasay
wmmdimb qe| 0L LTRTL Ply-AgeEn
aanppuadsg ey dey - aaueyieg Hujuadi
BED I Tsu W] INBOWY | (54 6} LNNOWY T 01 INNOINY
MVAALNTHIND SLHEING HVIA SNOIATHA | HVIA INAHHND Hhetiond WVIA SOOIATHA |
£707°1E YA QFANT TONEE THL B0 LNNOIDV SINIWAYD ONV SLAIE3TH
RV ML HN
VNVAHYH “HYSINVIY ‘THINED HOMVISTH NIVIH TVNOLLYN
TE-TITEIITY

300
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Lab-based images & others: Ms. Rashmi Singh
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