Curriculum Vitae

Anuradha Singh

Research Scholar, IISER Mohali

Address:

Indian Institute of Science Education and Research
Hostel No. 5

Mohali- Punjab.

Citizenship: Indian

Date of Birth: 12th June 1991

Email: anuradha.singh@babulab.org
anuradha.mhg.bhul3@gamil.com

Ph# +91-872-5888672 (mobile)

Educational Qualifications:
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January 2016 — Present. PhD. Research Scholar at IISER Mohali under the guidance of Dr.
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Acetylcholine and GABA signaling in Caenorhabditis elegans.” During these studies we
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chemicals/conditions those can enhance the dopamine signalling. Our manuscript creates a
paradigm for future studies where post withdrawal effects of this chronic ethanol exposure
will be understood. Furthermore, transgenerational effects of chronic ethanol exposure will
be studied by performing genome wide transcriptome analysis and the knowledge
generated can be utilized to overcome AUDs in humans.
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Pandey, P., Singh, A., Kaur, H., Ghosh-Roy, A. and Babu, K. (2021). Increased dopaminergic
neurotransmission results in ethanol dependent sedative behaviors in Caenorhabditis elegans. PLoS
GENETICS (in press).
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Feb 2019 NCBS, presented poster on “DOP-2, Dopamine autoreceptor affects the locomotor
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e DOP-2, Dopamine autoreceptor affects the locomotor behavior of C. elegans in an ethanol
dependent manner. Poster presentation at the 2" Indian C. elegans Meeting and Workshop
held in NII, New Delhi, India from Feb 2018.

e GIAN Couse and Workshop on “Conservation and Evolution of Developmental Gene
Regulatory Networks: A Systemic View”, held at IISER Mohali, November 2017.
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e Seminar on Emerging Frontiers And Challenges In Biotechnology, presented poster on
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e Obtained Department of Biotechnology fellowship given by the Government of India for
pursuing studies leading to Masters of Science degree in Molecular and Human Genetics
Department, B.H.U.

Publications:

Anuradha Singh, Pratima Pandey and Kavita Babu. Ethanol Induced Sedative (EIS) Behavior Assay, to
determine increased Dopamine and Acetylcholine defects in C. elegans. Protocol Accepted in Bio
protocol, April 2021.



S e AR e

PLOS GENETICS

RESEARCH ARTICLE

Increased dopaminergic neurotransmission
results in ethanol dependent sedative
behaviors in Caenorhabditis elegans

Pratima Pandey '**, Anuradha Singh'*, Harjot Kaur 2 Anindya Ghosh-Roy =

Kavita Babu '°*

1 Department of Biological Sciences, indian Institute of Science Education and Research (IISER) Mohali,
Mohali, India, 2 National Brain Research Centre, Gurgaon, India, 3 Centre for Neuroscience, Indian Institute
of Science (115¢), Bangalore, India

A
ﬁ 3 + These authors share first authorship on this work,
* pratima.sharma@ba pulab.org (PP); kavita.babu @habulab.org, kavilababu @iisc.ac.in (KB)

Abstract
Ethanol is a widely used drug, excessive consumption of which could lead to medical condi-
G OPEN ACCESS tions with diverse symptoms. Ethanol abuse causes dysfu nction of memory, attention,

speech and locomotion across species. Dopamine signaling plays an essential role in etha-
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: v . nol dependent behaviors in animals ranging from C. elegans to humans. We devised an eth-

Babu K (2021) Increased dopaminergic

~eurotransmission results in ethanol dependent anol dependent assay in which mutants in the dopamine autoreceptor, dop-2, displayed &
sedative behaviors in Caenorhabitis elegans. unique sedative locomotory behavior causing the animals to move in circles while dragging
PLoS Genet 17(2): 61009346. htips./do! ora/

the posterior half of their body. Here, we identify the posterior dopaminergic sensory neuron
as being essential to modulate this behavior. We further demonstrate that in dop-2 mutants,
ethanol exposure increases dopamine secretion and functions in a DVA interneuron depen-
dent manner. DVA releases the neuropeptide NLP-12 that is known to function through cho-
linergic motor neurons and affect movement. Thus, DOP-2 modulates dopamine levels at
Accepted: January 6, 2021 the synapse and regulates alcohol induced movement through NLP-12.

Published: February 1, 2021

101371/ yurnal.pgen. 100834

Editor: Liliane Schoofs, Katholieke Universiteit
Leuven, BELGIUM

Received: June 24, 2020

peer Review History: PLOS recognizes the
penefits of transparency in the peer review

process; therefore, we enable the publication of Author summary

all of the content of peer review and author

responses alongside final, published articles. The We show that in the presence of ethanol, mutants in the D2-like dopamine autoreceptor,
editorial history of this article is available here: DOP-2 in C. elegans show a sedative phenotype. Our work goes on to reveal the mecha-
hitps://dol.org/10.1371/journal.pgen. 10t 16 nism of DOP-2 function in the presence of ethanol. Our initial analyses indicate that
Copyright: © 2021 Pandey et al. This is an open DOP-2 functions in the posterior PDE dopaminergic neuron to allow for normal locomo-
access article distributed under the terms of the tion in ethanol. We have also unearthed the mechanism of DOP-2 functioning and dem-
Creative Commons Attriution License, which onstrate that mutants in the dop-2 autoreceptor show increased dopamine release, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original
author and source are credited.

in turn causes increased signaling from the neuron postsynaptic to the dopaminergic neu-
ron PDE. This could in turn cause increased signaling at the cholinergic motor neurons,
which results in increased body wall muscle contraction and leads to the locomotory

Data Availability Statement: Al relavalm i defects seen in dop-2 mutants treated with ethanol.

within the manuscript and its Sup ng
information files. The underlying numerical data for
the graphs is attached as a supporting excel file.
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Abstract

The perception of our surrounding environment is an amalgamation of stimuli detected by sensory neurons. In
Caenorhabditis elegans, olfaction is an essential behavior that determines various behavioral functions such as
locomotion, feeding and development. Sensory olfactory cues also initiate downstream neuroendocrine signal-
ing that controls aging, learning, development and reproduction. Innate sensory preferences toward odors
(food, pathogens) and reproductive pheromones are modulated by 11 pairs of amphid chemosensory neurons
in the head region of C. elegans. Amongst these sensory neurons, the AS| neuron has neuroendocrine func-
tions and secretes neuropeptides, insulin-like peptide (DAF-28) and the TGF-B protein, DAF-7. lts expression
levels are modulated by the presence of food (increased levels) and population density (decreased levels). A
recent study has shown that EXP-1, an excitatory GABA receptor regulates DAF-7/TGF-3 levels and partici-
pates in DAF-7/TGF-B-mediated behaviors such as aggregation and bordering. Here, we show that exp-1 mu-
tants show defective responses toward AWC-sensed attractive odors in a non-autonomous manner through
ASI neurons. Our dauer experiments reveal that in daf-7 mutants, ASI expressed EXP-1 and STR-2 (a G-pro-
tein-coupled receptor; GPCR) that partially maintained reproductive growth of animals. Further, studies sug-
gest that neuronal connections between AS| and AWC neurons are allowed at least partially through ASI
secreted DAF-7 or through alternate TGF- B pathway/s regulated by EXP-1 and STR-2. Together, our behav-
ioral, genetic and imaging experiments propose that EXP-1 and STR-2 integrate food cues and allow the ani-
mals to display DAF-7/TGF-B neuroendocrine dependent or independent behavioral responses contributing to
chemosensensory and developmental plasticity.

Key words: ASI neuron; C. elegans; chemotaxis; dauer; EXP-1; STR-2

Significance Statement

This work sheds light on a possible developmental and postdevelopmental function for the excitatory GABA
receptor, EXP-1. We show that mutants of exp-1 are defective in their response toward AWC-sensed odors.
Our genetic, behavioral and expression studies reveal that EXP-1 functions in the ASI neuron to modulate
chemosensation and to regulate the behavioral switch between dauer and the reproductive state. EXP-1
has been shown to function in a DAF-7/T GF- 3 -dependent manner. However, in the absence of DAF-7/
TGF-B8, EXP-1,and a G-protein-coupled receptor (GPCR), STR-2 integrate sensory information to maintain
the reproductive state of the animal through an ASI-dependent alternate pathway.

Received November 4, 2020; accepted March 6, 2021; First published March Author contributions: P.P. designed research: P.P., US.B., AS, AJ, and
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Ethanol Induced Sedative Behavior: An assay to investigate increased dopamine signaling in
C. elegans
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[Abstract] Dopamine signalling affects locomotion, feeding, learning and memory in C. elegans. Various
assays have been developed to study the proteins involved in these behaviours. However, these assays
show behavioural output only when there is major change in the dopamine levels. Thus, we decided to
design an assay where we could observe behavioural output even with low levels of alteration in
dopamine levels. To achieve this, we combined movement assay with ethanol that is also known to
function through dopamine pathway. We successfully utilized this assay to assign function for a
dopamine autoreceptor, DOP-2. This assay correlates the increase in dopamine levels due to ethanol
and movement obstruction due to dry surface into a circular sedative behaviour that we designated as
Ethanol Induced Sedative (EIS) behaviour.

Keywords: EtOH (Ethanol), C. elegans, Dopamine, sedative behavior

[Background] Alcohol is widely used abusive drug with a plethora of associated diseases and societal
devastations. Multiple studies have focused on unravelling the mode of action and effect of this drug.
However, the behavioural response to alcohol and susceptibility to alcohol use disorders (AUDs) varies,
since they are dependent upon environmental as well as physiological and genetic differences amongst
individuals. Studies across various species have demonstrated that alcohol intake increases the release
of the neurotransmitter dopamine that induces the reward pathway (Baik, 2013: Imperato and Di Chiara,
1986: Weiss et al., 1993). The dopamine systemin C. elegans is involved in feeding, movement, learning
and memeory. Dopamine functions through two types of receptor subfamilies D1-like and D2-like
receptors. The D2-like receptor, DOP-2, was found to have a weak phenotypes when analysed for
dopamine dependent behaviours (Chase et.al., 2004). Hence, DOP-2 dependent functions were largely

unknown. We devised an ethanol dependent movement assay to investigate the neuronal circuitry that

might play a role in regulating locomotory behaviour under the influence of ethanol (Pandey et. al., 2021).

C. elegans has already been used to study the important aspects of ethanol abuse, such as acute
tolerance, withdrawal behaviour, neuronal effect and there is a dose dependent decline in the locomotor
activity upon acute exposure 10 the depressive effect of ethanol and it corresponds with the (Davies et.
al., 2003) mammalian internal dose of ethanol (Lee J et. al., 2009). Although C. elegans can't mimic all

the complexities of the mammalian system, it has been modelled for studying some A lot of other



