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Background. Single nucleotide variants (SNVs) of the glucagon-like peptide-1 receptor (GLP1R) gene determine impaired
stimulation of anorexigenic neurons and inhibition of orexigenic neurons, which leads to a decrease in the feeling of satiety with
an increase in the feeling of hunger and potential consumption of food. The aim of the study: to investigate the association
level of SNVs of the GLP1R gene and sweet taste preference in the development of obesity among children. Materials and
methods. 316 children aged 6-18 years were examined. The main group (n=252) was represented by children with obesity.
The control group (n=64) consisted of children with physiological body weight. Randomly selected 52 obese children underwent
whole genome sequencing (CeGat, Germany). Taste preferences were assessed for all children using the Food and Beverage
Preference Questionnaire. Static analysis included variation and correlation analysis, method for assessing the spread of data
(estimation of dispersion). The critical value of the level of statistical significance (p) for all types of analysis was accepted at
the level of p<0.05 (5%). Results: The average level of sweet taste preference among obese children was 3.38+0.06 points,
while in the control group it was 3.74+0.05 points, p=0.000013. 14 SNVs of the GLP1R gene were found among obese children:
rs761386, 1rs1042044, rsi126476, rs2235868, rs3765468, rs61754624, rs6918287, rs6923761, rsi0305420, rsi030542 1,
rs10305457, rSs10305492, 110305493, 1'51472308929. SNVs of the GLP1R gene were highly associated with obesity, respectively
in ascending order: rs1126476 (40.4%), rs2235868 (42.3%), rs1042044 (42.3%), rs6918287 (55.8%). The highest correlation
between sweet taste preference was observed for SNV rs6918287 (r=0.61, p<0.05), when comparing 14 SNVs of the GLP1R
gene. Conclusions: In children with obesity, a violation of sweet taste preferences is noted, which is highly associated with the
presence of SNV rs6918287 of the GLP1R gene.
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ACOLIALIA OAHOHYKNEOTUAHUX BAPIAHTIB FTEHA PELLENTOPA ITIOKArOHONOAIBHOI 0 NENTUAY-1 31
CMAKOBMMMU YINOAOBAHHAMWU 10 COJIOAKOI 0 NMPU OXXUPIHHI Y AITEN

Hikynina A. O.
[HINpOBCLKMIA fiepxxaBHUI MeauyHIiA yHiBepeuTeT, Hinpo, YkpaiHa

AxmyaavHicms. OdHoHykaeomudHi sapianmu (single nucleotide variants — SNV) zena peyenmopa 2a10ka20Hono0i6H020
nenmudy-1 (glucagon-like peptide-1 receptor — GLP1R) demepMiHyOmb NOPYWweHH CMuMyasayii aHopexcuzeHHUX HellpoHie ma
1H216Y8AHHA OpeKCU2EHHUX HelUpPOHI8, Wo npugodums 00 3MeHWeHHs elduymms cumocmi 31 36iavlweHHaM 8iduymms 20400y ma
nomenyiiino20 excusaHHs ixi. Mema docaidxceHHs: docaidoumu piseHs acoyiayii SNV zena GLP1R ma ynodobaHHs con100Kk020
cMaKy 8 po3sumky oxcupinua y dimeil. Mamepiaau i memoou docaidxcennb: obcmedxceHo 316 dimetl sikom 6—18 poxis. OcHOBHY
epyny (n = 252) npedcmasuau oimu 3 oxcupiHuam. KonmpoavHy epyny (n = 64) ckaaau dimu 3 ¢$isiono2iuHo0 macorw miaa.
Bunadkogo o6paHum 52 0imsam 3 ox#cupiHHam 6Y.n0 nposedeHo nosHe 2eHoMHe cexkgeHysanHa (CeGat, Himeuuuna). OUiHKYy cMaxosux
ynodobaHs npogoduau ecim dimam 3a onumyseaavHukom Food and Beverage Preference Questionnaire. CmamuuHuil aHanais
eKkAwuas sapiaylitHuil ma xopeasyiitHull aHaniz, memod oyiHku ducnepcHocmi daHux. KpumuuHe 3HaueHHs pieHs cmamucmuyuHol
3Hauywocmi (p) 0aa ecix eudie aHanizy npuiimanocs Ha pieHl p < 0,05 (5%). Peayavmamu: CepedHiil pigeHb ynodobaHHa 3a
C0100KUM cmakom ceped dimeil 3 OHCUPIHHAM cKaa8 3,38 + 0,06 banig, modi sk 8 KOHMPOAbHIL 2pyni 3,74 + 0,05 6aais, p = 0,000013.
Ceped dimeil 3 oxcupinHam susneneno 14 SNV 2ena GLP1R: rs761386, rs1042044, rs1126476, rs2235868, rs3765468, rs61754624,
rs6918287, rs6923761, rs10305420, rs1030542 1, rs10305457, rs10305492, rs10305493, rs1472308929. Bucoko acoyiiiosaHumu 3
oxcupinnam suseuaucs SNV 2ena GLP1R, 810n08i0HO Yy nopsdky 3pocmaHHa: rsi126476 (40,4%), rs2235868 (42,3%), rs1042044
(42,3%), rs6918287 (55,8%). Halleuwuil kopeasyitiHull 38’230k Midc Yyno0oOAHHAM c0100K020 cmaky eiomiuascs npu SNV rs6918287
(r = 0,61, p < 0,05), npu nopigusaHHi 14 SNV 2ena GLP1R. BucHoeku: Y dimeil 3 0#CUPIHHAM 810MIHaEMbCA NOPYWEHHS YynodobaHb
00 c0.100K020 cmaky, 8uUcoko acoyiiiogaHe i3 HasieHicmiwo SNV rs6918287 eeny GLP1R.

Kawuoei caoea: o00HOHYKAeomuoHi eapliaHmu 2eHis, ynodobaHHs coaA00K020 CMAKY, Xapuoea NoeediHKA, OMCUPIHHSA,
$pizionoziuHa maca mina
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INTRODUCTION

Changes in metabolic status during obesity sig-
nificantly affect taste perception and taste preferences.
Obese individuals often have a decreased perception of
sweet taste, which may lead to increased consumption of
sugary foods [1; 2].

Glucagon-like peptide-1 (GLP-1), a 30 amino acid
peptide hormone, is a typical peptide of the brain-gut
axis and can influence the metabolism of various tissues
and organs. GLP-1 not only stimulates insulin secretion,
but also reduces glucagon release, slows gastric empty-
ing, improves insulin sensitivity, and increases satiety.
GLP-1 is secreted by intestinal enteroendocrine L-cells
in response to nutrient intake. In addition to secreting
GLP-1 in response to stimulation by sweet compounds,
L-cells simultaneously express several taste transduc-
tion molecules, including the sweet taste receptor, taste
1 receptor member 2 (T1R2)/taste 1 receptor member 3
(T1R3) and taste G- protein gustducin [3].

Local GLP-1 production in taste bud cells, gluca-
gon-like peptide-1 receptor (GLP1R) expression on ad-
jacent nerves, a functional continuum in sweet agonist
perception from the gut to the tongue, and the identifica-
tion of GLP-1-induced signaling pathways in peripheral
nerves as well as central taste coding all provide compel-
ling evidence that GLP-1 is directly involved in the per-
ception of sweet taste [4; 5].

Single-nucleotide variants (SNVs) of the GLP1iR
gene cause impaired stimulation of anorexigenic neu-
rons and inhibition of orexigenic neurons, which leads to
a decrease in satiety with an increase in hunger and po-
tential food intake.

However, the role of GLP1R in taste coding and pref-
erences for sweet tastes in obesity remains largely unex-
plored. Considering that pharmacological management
of taste perception may represent a new potential strat-
egy for combating metabolically associated diseases of
civilization determined by SNVs of the GLP1R gene, the
purpose of our study: to investigate the association level
of SNVs of the GLP1R gene and sweet taste preference in
the development of obesity among children.

MATERIALS AND METHODS

Participants provided written informed consent, and
research protocols and procedures were approved accord-
ing to the ethical standards of the Helsinki Declaration
2013 and by the Human Research Ethics Committee of
DSMU (ethical approval DSMU/EC/19/1107). Time of
data collection: January 2020 - February 2023.

The main group (n = 252) was formed by obese chil-
dren ((BMI = g7th percentile) aged 6—18 years. The con-
trol group (n = 64) was represented by children with
physiological body weight (BMI < 85'" percentile).

Anthropometric measurements were made in a child
in underwear and without shoes. Height (cm) was mea-
sured using Heightronic Digital Stadiometer® to the
nearest 0.1 cm. Weight (kg) and body fat (BF) percent-

age was measured using Tefal Bodysignal body composi-
tion analyzer (France).

To highlight the prevailing modalities of taste pref-
erences for five most important categories (sweet, sour,
umami, salty and bitter), a questionnaire was carried
out using an adapted version of IDEFICS (Identification
and prevention of Dietary and lifestyle-induced health
EFfects In Children and infantS Study) of the Food and
Beverage Preference Questionnaire (FBPQ) on a 5-point
scale with the calculation of the average value of the lev-
el of taste preference [6] and the analysis of food diaries.

The sample population examined by whole genome
sequencing (NGS, Illumina CSPro®, CeGat, Germany)
consisted of 52 children of the main group and was qual-
itatively homogeneous in relation to the general pop-
ulation. Average amount of DNA (ug) in samples —
0.875. Library Preparation: Quantity used 50 ng. Library
Preparation Kit: Twist Human Core Exome plus Kit
(Twist Bioscience). Sequencing parameters: NovaSeq
6000; 2 X 100 bp.

Bioinformatic analysis — demultiplexing of the se-
quencing reads was performed with Illumina bcl2fastq
(version 2.20). Adapters were trimmed with Skewer,
version 0.2.2 [7]. DNA-Seq: Trimmed raw reads were
aligned to the human reference genome (hgi9-ce-
gat) using the Burrows-Wheeler Aligner, BWA —
mem version 0.7.17-cegat [8]. ABRA, version 2.18 and
GenotypeHarmonizer v.1.4.20 were used for local re-
structuring of readings in target regions to improve more
accurate detection of indels in the genome during muta-
genesis [9; 10].

We used to annotate clinical and functional vari-
ants ClinVar Version 20200316 [11], InterVar gnomeAd
Version 3.0 [12], dbnsfp Version 35¢ [13] and GWAS cat-
alog database annotations [14].

Reference sequence obtained from the National
Center for Biotechnology Information RefSeq database
(http://www.ncbi.nlm.nih.gov/RefSeq/) [15].

Statistical analysis of the obtained results was car-
ried out using a package of application programs: varia-
tional analysis, method for assessing the spread of data
(estimation of dispersion), Spearman correlation analy-
sis, method for testing statistical hypotheses Python ver-
sion 3.8.10 in theintegrated development environment
Visual Studio Code version 1.81.1. Only significant re-
lationships (p < 0.05) were taken into account. Hardy-
Weinberg equilibrium (HWE) was measured using the
program  SNPStats  (http://bioinfo.iconcologia.net/
SNPstats).

RESULTS AND ITS DISCUSSION
A total of 316 children aged 6-18 years were in-
volved in the study of sweet taste preferences, who
did not differ in age and gender in the main and con-
trol groups, p > 0.05. The average level of preference
for sweet taste among obese children was 3.38 + 0.06
points, while in the control group it was 3.74 + 0.05
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points (p = 0.000013; Student's t-test = 4.61; number
of degrees of freedom f = 91; critical value = 1.99 at lev-
el significance a = 0.05). Currently, psychophysical stud-
ies have presented ambiguous data on the perception of
taste among obese patients and persons with physiologi-
cal body weight [16]. We found a decrease in the average
level of similarity to licorice taste among children of the
main group, equal to that of the control group, which is
likely explained by the intermediate type of grub behav-
ior and the presence of song SNVs for the GLP1R gene in
children for obesity [17; 18].

The complete genome investigation using the NGS
method was determined in 52 randomly selected obese
children with small initial characteristics: exosome size
36.5 Mb; cross-sectional coverage as a whole (12 GB): >
100x; for target indicators: > 70%; more than 20X cover-
age — 96%; > 30X coverage — 95%.

In children with obesity examined by whole ge-
nome sequencing, 14 SNVs of the GLP1R gene were
identified: rs761386, rs1042044, rs1126476, rs2235868,
rs3765468, rs61754624, 156918287, 1s6923761,
rsi0 305420, rs10305421, rs10305457, IS10305492,
rs10305493, rs1472308929. The distribution of geno-
type frequencies was in Hardy-Weinberg equilibrium in
both groups. One of the SNVs we identified in the GLP1R
gene (rs61754624) was described in the ClinVar data-
base as “likely benign” [19], which coincided with the
results of our research. The clinical significance of the
other 13 SNVs we identified in the GLP1R gene was not
known at the moment and will be described by us lat-
er. The following SNVs rs1126476 (40.4%), rs2235868
(42.3%), 151042044 (42.3%), rs6918287 (55.8%) of the
GLP1R gene were found to be highly associated with obe-
sity, respectively, in ascending order, the level of associa-
tion of which exceeded the threshold accepted by 75% of
the available data.

The highest correlation between sweet taste pref-
erence was observed for SNV rs6918287 (r = 0.61, p <
0.05), when comparing 14 SNVs of the GLP1R gene.

CONCLUSIONS

In children with obesity, a violation of sweet taste
preferences is noted, which is highly associated with the
presence of SNV rs6918287 of the GLP1R gene.

Determination of SNVs of the GLP1R gene makes it
possible to predict the probability of obesity and to per-
sonalize the development trajectory of various metabolic
disorders associated with obesity in children.
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