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Momusayus u yenv. V3ydenne 3a00ieBaHU HaIIIOUYCUYHUKA B HAIIe BPEMs SBISCTCS
aKkTyalpHOW TpoOnemMoii. B cBere pa3paboTKu reHEeTHYECKHUX M KIETOYHBIX METOJOB
JedeHus 3a00JIeBaHUI HAAMOYEYHUKA KpalHE Ba)KHO NPOBOAMTH JOKIMHUYECKHUE
WCCIIEIOBAHNUS C UCTIONB30BaHUEM YKMBOTHBIX MOJIEIIEH, TAKUX KaK MBIIIN U KPBICHL. Tem
HEe MEHee MEeXIy J1Ja0OpaTOPHBIMH KHBOTHBIMH M YEIIOBEKOM CYIIECTBYIOT 3aMETHBIC
paznuuns B MOp(HOJOTHYECKUX U TeHETHUECKUX acMeKTax HaAMIOYeUYHHKOB. B cBs3u ¢
3THM BO3HHMKAeT BOMPOC O IeJeCOO00Pa3HOCTH HCIOIB30BAHUSI ITHUX JKUBOTHBIX B
KavyecTBe MojeNel s n3ydeHus 3a00JeBaHNl HaAIIOYEUHHKA, a TaKXKe Ul OLCHKU
HOBBIX METOIOB JieueHuss. ACOmMys cahirinus — BujI, MIMPOKO W3BECTHBIN KaK WUIIIMCTAs
MBIIIIb, SIBJISICTCSI IEPCIIEKTUBHBIM MOJCIBHBIM OPTraHU3MOM [Tl U3YYCHHS Pa3THUHbIX
(PM3UOIOTHYECKUX TIPOIECCOB ONarogaps CBOMM 3aMEUYaTEeNbHBIM CIOCOOHOCTSM K
pereHepalii U CXOJACTBY C YEIOBEKOM B HEKOTOPHIX OHOJIOTHYECKHX AacIleKTax,
0CcOOEHHO B OTHOIICHWH HAIOYEYHUKOB. B HAIIMX MpeApIIyIX HCCICAOBAHUAX MBI
YK€ TPOJIEMOHCTPHPOBAIA MOP(OIOTUYECKA CXOJHYI KapTUHY HaJIOYeYHHKA
YeJIoBeKa M WIIHMCTON MbimH. Llens paHHOrO MccienoBaHUS — H3YYUTH CTPYKTYPY
HaanodedHrka AComys cahirinus ¢ paspenieHneM Ha YPOBHE OTIENIBHBIX KIETOK.
Memoowt u ancopummer: Mu1 ucrions3osainu mpotokon 10X Genomics Single Cell 5' R2-
only [1] mns cexBenupoBanuss PHK Haamoyeunnkos 10 o6pasmo Acomys cahirinus —
5 cam1ioB 1 5 camok. Bce 00pasiisl ObUTH 3aKkapTHpOBaHbl Ha reHoM Acomys cahirinus B
nporpamme Cellranger count, 4yro nmamo Ham okono 88 % kaptupoBanus u 73 %
YHUKQJIbHO KapTUPOBAaHHBIX mNpouTeHuid. [lampHeiimas oOpaboTka MpoBOAMIIACh C
MOMOIIBIO CTaHAapTHoro maiimmaiiHa Seurat V5 [2] ¢ wopmammzammedn SCT wu
UHTerpalyei ¢ momormso Harmony [3].

Peszynomamer: Koutpomns kauectBa ureHuit 10 00pa3noB HaIMOYEYHUKA IPOBOIUIICS TIO
CTaH/IapTHBIM KpuTepusM. MHTerpupoBaHHbIi HA0OP JaHHBIX OBUT IPOAHAIN3UPOBAH C
WCTIOJIb30BaHHEM MAapKEpOB ISl HaJNOYEYHHKOB MBIIIM, YTO IO3BOJMJIO BBHISIBHUTH
CIIEIYIOIIME THIBI KJIETOK: KIyOOYKOBas, ceTdaras W ITydKoBas 30HBI, MO3TOBOE
BEILIECTBO, HWMMYHHBIC  KJETKH, OHJIOTEJUAIbHbIC  KICTKH, HEWporims U
Me3eHXUMallbHbIe KiIeTKH. MHTerpamms ¢ oOpasumamu saboparopHoit mbimu Mus
musculus moka3asna 3HaYMTENILHYIO Pa3HHUILY B COCTaBE TUIIOB KJIETOK, @ HUMEHHO: CPE/IH
HUX OBIIM BBISBICHBI TIOYTH BCE THMBI KJIETOK ACOMYS, 32 MCKIIOYEHHWEM CEeT4aToi
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30HbI. Kpome TOro, B KiIeTkax ACOMYS OBUI BBISBICH 3HAYUTENBHBIN YPOBEHBb
skcnpeccun reHa Cypl7al, xoTopblii HE SKCIPECCUPOBAiCS B KIIETKAaX MBIIIH, HO
W3BECTEH CBOEH dKCHpecCHell B HAAIIOUYEUYHUKAX YETIOBEKA.

Buvigoowi: B 3aximodueHmne cieyeT OTMETHTh, YTO Halle HKCCIIEJOBAHHUE ITO3BOJIIET
paccmarpuBate ACOMyS Cahirinus kak HOBYIO M HAJCKHYIO MOJCNb IS M3y4CHHs
3aboneBanuit Hammodeuynnka. CodeTaHue MOPQOIOTHIECKOTO M TPAHCKPHUIITOMHOTO
MOIX0J0B o0OecrednBaeT KOMIDIEKCHYIO OCHOBY Ui TIOHUMaHHUS OWOJIOTHUH
Ha/AMOYeYHNKa U Pa3pabOTKM LENeBBIX METOAOB JIeueHUs] uxX 3aboneBanuil. anHoe
WCCIICIOBAHUE CIOCOOCTBYET pPACHIMPEHUIO HAUX 3HAaHUA O (QyHKIUU W
naTo(pu3MOIOTHH HAAMOYEYHHKA, YTO B KOHEYHOM HWTOT€ IIO3BOJIUT YIIYYIIUTH
JIMATHOCTHKY U JICYCHUE 3a00JICBaHMIA HAIIOYCUHNKA KaK y YeJIOBEKa, TaK U Y JPYTUX
BUJIOB MJICKOTIMTAIOIITHX.

Qunuancuposanue: VcciaenoBaHue MNOAACPKAHO I'PaHTOM MUHUCTEpCTBA HAyKu U
BhICIIEro oopasoBanus Poccutickoit @eaeparuu 075-15-2021-1344.
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Motivation and Aim: The study of adrenal gland disorders is a pressing issue in the
present era. In light of the development of genetic and cellular therapies for adrenal
conditions, it is imperative that preclinical research using animal models, such as mice
and rats, be conducted. Nevertheless, there are notable differences in the morphological
and genetic aspects of the adrenal gland between laboratory animals and humans. This
prompts the question of whether it is appropriate to use these animals as models for
studying adrenal disorders, and indeed for evaluating new treatments. Acomys cahirinus,
commonly known as the spiny mouse, has emerged as a promising model organism for
investigating various physiological processes, due to its remarkable regenerative
capabilities and similarities to humans in certain biological aspects, particularly with
regard to the adrenal gland. In our previous research, we have already demonstrated a
morphologically analogous picture of the human and spiny mouse adrenal glands. The
objective of this study is to investigate the structure of the Acomys cahirinus adrenal
gland at the single-cell resolution.

Methods and Algorithms: We utilized 10X Genomics Single Cell 5' R2-only protocol [1]
for RNA sequencing of adrenal glands of 10 Acomys cahirinus samples — 5 male and
5 female. All samples were mapped onto Acomys cahirinus genome with cellranger
count tool, that gave us approximately 88 % mapping rate and 73 % of reads uniquely
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mapped. Further processing was carried out with standard Seurat V5 [2] pipeline with
SCT normalization and integration using Harmony [3].

Results: A quality control of reads from 10 samples was performed using standard
criteria. The integrated dataset was analyzed using markers for mouse adrenal gland,
which helped us to reveal the following cell types: zona reticularis, zona fasciculata,
zona glomerulosa, medulla, immune cells, endothelial cells, neuroglia, and
mesenchymal cells. The integration with Mus musculus showed a significant difference
in cell types composition, with the mouse dataset exhibiting almost all Acomys cell types,
except for zona reticularis. Furthermore, we observed a significant expression level of
Cypl7al gene in Acomys cells, which exhibited no expression in mouse cells but is
known for its expression in human adrenal gland.

Conclusion: In conclusion, our study establishes Acomys cahirinus as a novel and robust
model for investigating adrenal gland diseases. The combination of morphological and
transcriptomic approaches provides a comprehensive framework for understanding
adrenal gland biology and developing targeted therapies for adrenal disorders. This
research contributes to advancing our knowledge of adrenal gland function and
pathophysiology, ultimately paving the way for improved diagnosis and treatment of
adrenal gland diseases in both humans and other mammalian species.

Funding: The study is supported by the Ministry of Science and Higher Education of the
Russian Federation grant 075-15-2021-1344.
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