NPUNOXEHUA

K ctaTbe E.B. irHaTtbeBon, C.A. lawnHa, 3.C. MyctaduHa, H.A. KonyaHoBa

«AHann3 ocobeHHOCTeN 3BONIOLMM FEHOB PELENTOPOB KNETOYHOI NOBEPXHOCTUN YESTIOBEKA,
yuyacTBYOLMX B perynaumm anneTmTa, Ha OCHOBE MHAEKCOB

dunoctpaTtnrpadpuyeckoro Bo3pacta M MUKPO3BOIOLMOHHON N3MEHUYNBOCTMY

MpunoxeHwne 1

Keywords that were used to search for publications in the PubMed (https://pubmed.ncbi.nlm.nih.gov /)
containing data on appetite-regulating genes

Keywords denoting pathological conditions Other keywords
Hyperphagia Food intake
Bulimia Feeding behavior
Bulimia nervosa Appetite
Hyperorexia nervosa Hunger

Anorexia nervosa Anorexigenic effect
Anorexia Orexigenic effect
Eating disorder Lean

Satiety
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MpunoxeHue 2

Human genes orthologous to genes encoding cell surface receptors involved in the regulation of food intake
in model organisms (the Receptors_64 set). Genes are listed in alphabetical order

# Official symbol GenelD  Official full name This gene encodes GPCR
of the gene (1-yes, 0-no)
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# Official symbol GenelID  Official full name This gene encodes GPCR
of the gene (1 -yes, 0-no)
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MpunoxeHue 3

The set of genes Receptors_64 contains an increased number of genes with brain-specific expression pattern.
The tissue-specific genes were identified using TSEA tool (Wells et al., 2015),
expression pattern was considered tissue-specific at pSI < 0.01

Organ or tissue Number of genes Official gene symbols p-value*

Brain 12 NTRK2, GPR26, GPR88, GPR61, DRD1, HTR1A, NPY2R, 0.007
CCKBR, OPRK1, MC4R, DRD2, HRH3

* Benjamini-Hochberg adjusted p-value, derived from a Fisher’s exact test was calculated by TSEA tool.

MpunoxeHwne 4

Genes from the Receptors_64 set, sorted in ascending order of their PAl values

# Official gene symbol  PAI_0.5 DI # Official gene symbol  PAI_0.5 DI
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DBOSIOLMA reHOB PeLLeNTOPOB K/IETOYHOI MOBEPXHOCTYU
YenoBeKa, yYyacTBYIOLMX B Perysauum anneTmta

2023
277

The difference between the observed number of genes from the Receptors_64 set having PAl = 5
and the expected one, calculated based on data for all human protein-coding genes (the set allCDS_19,566)

Set or subset of genes

MpunoxeHue 6

The set of genes

The difference between the observed number of genes from the allGPCR_389 set having PAl =5
and the expected one, calculated based on data for all human protein-coding genes (the set allCDS_19,566)

Set or subset of genes

The set of genes

MpunoxeHue 7

The difference between the observed number of genes from the appGPCR_45 set having PAl =5
and the expected one, calculated based on data for all human genes encoding GPCRs (the set allGPCR_389)

Set or subset of genes

The set of genes

MpunoxeHwne 8

The difference between the observed number of genes from the app_not_GPCR_19 set having PAl =6
and the expected one, calculated based on data for all human genes encoding GPCRs (the set allCDS_19,556)

Set or subset of genes

The set of genes
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MpunoxeHue 9

Genes from the Receptors_64 set, sorted in ascending order of their DI values
# Official gene symbol PAI_0.5 DI # Official gene symbol PAI_0.5 DI

w
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MpunoxeHwne 10

The difference between the observed number of genes from the Receptors_64 set having a low value of DI (DI < 0.6)
and the expected one, calculated based on data for all human protein-coding genes (the set allCDS_19,566)

Set or subset of genes The set of genes
a[/CDs_19565 ............................................................... Receptors_64 ................................................
""""""" Observednumber | Expectednumber | Observednumber
A||gene5fromtheset ...................................... 19556 .................................................... 64 ........................................................ 64 ............................
Geneshavmgmgos ....................................... 15874 ................................ 64*15874/19556=5195 .................................... 61 ............................
Geneshavng|>06 ........................................ 3 682 .................................. 64*3682/19555=1205 ...................................... 3 .............................
pralue(chisquaretest) | oo

MpunoxeHwue 11

The difference between the observed number of genes from the appGPCR_45 set having a low DI value (DI < 0.6)
and the expected one, calculated based on data for human genes encoding receptors
belonging to the GPCRs superfamily (the set allGPCR_389)

Set or subset of genes The set of genes
.................. a/lGPCR_389 appGPCR_45
""""""" Observed number | Expectednumber | Observed number
AIIgenesfromtheset38945 ...................................................... 45 ...........................
Geneshav|ngD|506320 ..................................... 45*320/389=37018 ..................................... 43 ...........................
Geneshav|ngD|>0669 ........................................ 45*69/38927982 .......................................... 2 ............................
pralue(chisquaretest) [ L p<OOS ..

MpunoxeHue 12

The difference between the observed and expected numbers of genes in four subgroups

of the Receptors_64 set having (1) different DI values (DI < 0.2 and DI > 0.2)

and (2) different expression patterns (“Brain-specific” and “Others”).

The expected numbers were calculated based on the number of genes in the Receptors_64 set,
that have brain-specific expression pattern

Set or subset of genes Observed Expected number Observed number

Brain-specific
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Genes encoding cell surface receptors involved in the regulation of appetite which had the lowest DI (DI < 0.05)
and their functional characteristics

Official PAI DI Comment
gene symbol
GPR26 5 <0.005 GPR26 encodes G-protein coupled receptor 26. It is a brain-specific receptor, whose endo-

genous ligand has not yet been identified (orphan GPCR) with high expression in the brain
region that controls satiety. Mice with targeted deletion of the GPR26 gene demonstrate
hyperphagia and decreased energy expenditure (Chen et al., 2012)

NPY1R 5 0.007025 The encoded transmembrane protein belongs to the G-protein-coupled receptor superfamily
and mediates the function of neuropeptide Y (NPY), a neurotransmitter, and peptide YY (PYY),
a gastrointestinal hormone (RefSeq, Aug 2013). Conditional knockout of NpyTr gene in the
excitatory neurons of the forebrain of adolescent male mice (Npy1r'™ mice) increased body
weight, visceral adipose tissue, and blood glucose levels, hyperphagia and a dysregulation of
calory intake as compared to control mice (Paterlini et al., 2021)

GHSR 5 0.01945 The encoded transmembrane protein belongs to the G-protein-coupled receptor superfamily.
Two identified transcript variants are expressed in several tissues and are evolutionary
conserved in fish and swine. One transcript, 1a, excises an intron and encodes the functional
protein; this protein is the receptor for the Ghrelin ligand and defines a neuroendocrine path-
way for growth hormone release. The second transcript (1b) retains the intron and does not
function as a receptor for Ghrelin; however, it may function to attenuate activity of isoform 1a
(RefSeq, Apr 2010). Ghsr(-/-) mice demonstrated lower food intake, lower body weight, and
resistance to high-fat diet-induced obesity (Wang et al., 2018)

ADIPOR1 2 0.021525 This gene encodes a protein which acts as a receptor for adiponectin, a hormone secreted by
adipocytes which regulates fatty acid catabolism and glucose levels (RefSeq, Mar 2014).
In rats the presence of AdipoR1 was mapped to the arcuate and lateral hypothalamic nuclei.
Intracerebroventricular injection of adiponectin reduced food intake. This action was depen-
dent on AdipoR1, since inhibition of this receptor, and not of AdipoR2, completely reversed
the effects described above (Coope et al., 2008)

DRD1 3 0.02565  This gene encodes the D1 subtype of the dopamine receptor which belongs to the G-protein-
coupled receptor superfamily. The D1 subtype is the most abundant dopamine receptor in
the central nervous system (RefSeq, Jul 2008). The effect of selective D1 dopamine receptor
agonists on food consumption were investigated in free-feeding rats. A selective D1 receptor
agonist decreased food pellet intake (Martin-Iverson et al., 1988)

NPY2R 5 0.042625 This gene encodes the neuropeptide Y receptor type 2 which belongs to the G-protein-
coupled receptor superfamily. This receptor mediates the function of neuropeptide Y (NPY),
and peptide YY (PYY), a gastrointestinal hormone, neuropeptide Y, a neurotransmitter,
and NPY- and PYY-derived peptides (PYY (3-36) > NPY (2-36) etc.) (Mittapalli et al., 2014).
Naveilhan P. and coauthors inactivated the Y2 receptor subtype in mice and found that these
mice developed increased body weight, food intake and fat deposition (Naveilhan et al., 1999)

GPR171 5 0.0446 The protein encoded by GPR171 belongs to the G-protein-coupled receptor superfamily.
GPR171 acts as a receptor for BigLen (b-LEN), a proSAAS-derived peptide (encoded by PCSKTN).
Peripheral injection of an agonist of GPR171 (MS0015203) into mice increased food intake
and body weight, and these responses were significantly attenuated in mice with decreased
expression of GPR171 in the hypothalamus (Wardman et al., 2016)

NPBWRT1 0 0.047675 The protein encoded by NPBWR1 belongs to the G-protein-coupled receptor superfamily.
Endogenous peptide ligands of these receptors, neuropeptide B (NPB) and neuropeptide W
(NPW), have been implicated in regulation of feeding behavior, energy homeostasis, neuroen-
docrine function, and modulating inflammatory pain (Sakurai, 2013). Intracerebroventricular
administration of neuropeptide B stimulated feeding in male rats in a manner similar to that
of the other endogenous ligand for NPBWR1, neuropeptide W (Samson et al., 2004)
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