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Momusayus u yenv. JKUBOTHBIE MOJETH, HCHONB3yeMble B OHOMEIUIIUHCKHX
UCCIICIOBAHUAX, B HACTOSILEE BpPEMs OXBATHIBAIOT MPAKTHYECKH BECh W3BECTHBIM
cnekTp 3aboneBaHuil yenoBeka. OHM HEOOXOIUMBI ISl TOHUMAHUS (GU3HUOIOTHIYECKUX,
TEeHETUYECKMX U DIUTCHETUYECKHX MEXaHU3MOB, PETYIHPYIOUUX 3BOJIOIHUOHHO
3aKperyieHHble (EHOTHIIMYECKHE MPU3HAKW OpraHu3Ma, JOJDKHBI MaKCHMAalbHO
MOBTOPSATH CUMIITOMBI H3y4aeMOH MaTOJOTMH U COOTBETCTBOBATH CTPOI'MM KPUTEPHIM
[1]. Yalie Bcero B 3TUX MCCIEAOBAHUAX UCIOJIB3YIOT KPBIC M MBIIICH, TabopaTOpHbBIE
JIMHUY KOTOPBIX HACYUTHIBAIOT HA CETOMHAIIHUN JCHD TECATKH THICST [2].

Memoowt u ancopummei: Hamu co3pana 6a3a 3nanuii RatDEGdb no nuddepenimansao
akcrpeccupyrommcs redam (JI917) KpbIChl B KaueCTBE OJTHOTO M3 MOJICIBHBIX 00BEKTOB
B OMOMEIMIIMHCKHUX MCCIIENOBAHUAX, KOTOpast PEICTABISAET COOON KOJIICKIIUIO paHee
OIyOJIMKOBAaHHBIX SKCIEPUMEHTAIBHBIX JaHHBIX 110 SKCIIPECCUH I€HOB Y KPBIC Pa3HbIX
JMHUHK, TpelHa3HAYCHHBIX IJIs1 M3YYEHUs] apTepHajbHOM THIIEPTOHHMH, BO3PACTHBIX
HapyIIeHUH, ICHXOIMATOJOTHUECKUX COCTOSHUM U JpyTrux 3a00JIeBaHU YeIOBeKa.
Pesynomamur: Texyumii Beimyck RatDEGdb comepxut 25 101 DT, npeacrasisommx
14 320 yHUKaJbHBIX T€HOB KPBICHI, KOTOPbIE H3MEHSIOT YPOBEHb TPAHCKPUIILIMHU B
21 tkanu 10 reHeTUYECKUX JIMHUH KpBICHI B KauecTBe Mojnened 11 3aboneBanuit
YeJIoBeKa COTJIacHO 45 OpUTMHAJIBHBIM HAyYHBIM CTAThsM, KaK 3TO OXapaKTepPU30BaHO
B Tabs. 1. HoBmectBo RatDEGdb 1o cpaBHeHHio ¢ ApyrumMu OHOMEIMIIHHCKAMHU
0asamMM JIaHHBIX — 3TO KypHpyeMas aHHOTaluu OTkJIoHeHuH JIOI' Kpwichl Kak
MOJIETTPHOTO OOBEKTa C WCIIOJIb30BAHMEM HE3aBHCHMBIX KIMHUYECKHX IaHHBIX 00
OJITHOHATIPABJICHHBIX M3MEHEHHUAX SKCHPECCHU TOMOJIOTHYHBIX T'€HOB, BBISBICHHBIX Y
moaed mpu pa3nuuHbix natonorusix. Cobpannsie DI Kppic ObUIM aHHOTHUPOBAHBI
OJTHOHAIPABJICHHBIMHA N3MEHEHHUSIMHE SKCIIPECCUU TOMOJIOTHYHBIX M T'€HOB YeJIOBEKa y
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OOJNIBHBIX B CpaBHEHMH CO 370pOBbIMU. Tekymmii Bbimyck RatDEGdb conepxur
94 873 takue anHoTaumu A 321 rena yenoBeka mpu 836 3a0oneBaHUSAX COTTIACHO
959 opurnHANBEHBIM HAYYHBIM CTAThSIM, HAWIEHHBIM B TEKYIIEM BBITYCKE 0a3bl JaHHBIX

PubMed [3].

Taoauua 1. [Ipumepsr auddepeHnmanpHo sKenpeccupyeMbix reHoB (317 kpeics
KaK MOJICJIbHBIX )KUBOTHBIX B OMOMEUIINHE, KOTOPBIE OBIIIM BBISIBICHBI C UCIIOJIb30BAaHHEM

texHonorui [P, RNA-Seq nnn MuUKpo4nnos, mmocie 4ero ux myOauKauy Obln

nmokyMeHTHpoBaHH B 0aze 3HaHmi RatDEGAD (https://www.sysbio.ru/RatDEGdb)

Ne| Jlunus Tkanb Cunzapom Monens Hopma N tun | [JIut]
1 A ranoranamyc |  Arpeccust ArpeccuBnbie | Pyunsie | 1 [4]
2 cn;ie;é 7mo6Hast kopa | Arpeccus ArpeccuBnbie | Pyunsie | 1 [5]
3 cpeaHuii Mo3r | Arpeccus ArpeccuBnble | Pyunbie | 1 [6]
4 SD MO3T Arpeccust ArpeccuBnbie | Pyunbie | 5 [7]
5| Pyunble | rummokamm Arpeccust meri-boratas HOpMa 3 [8]

JIeTa MaTepu TILIP
25| TK cpemanuii Mo3r | Karatonus 'K WAG 1 [9]
26| HUCAT ITouka THIICPTOHHS HUCAT WAG 1 [10]
BO3pacTHasI
27| OXYS Ceruarka MaKyJspHas OXYS Wistar 5 [11]
JIeTeHepalus

28 A Jo0Has kopa | Arpeccus ArpeccuBnble | Pyunble | 24 [12]
29 CHFBpH e:l-e runoranamyc | Arpeccus ArpeccuBHble | Pyunbie | 46 [13]
30 THITITOKAMIT Arpeccus ArpeccuBnbie | Pyunpie | 42 RNA [14]
- | seq |
63| HUCAI | Hanmo4YeyHHK | TUIEPTOHUS HUCAT WAG | 1020 [15]
64| oxvs npeppoHTanbH|  0O0JE3HB BO3pacT BO3pACT | ¢, [16]

as Kopa Aunbureiimepa 5 Mecs1eB 20 nue
JIEKCaMETa30H,
65| Wistar | Haamo4YeyHUK | THUIEPTOHHUS HUHBEKIIUS Hopma | 93 [17]
O6epeMeHHOU MHKPO
. . M1
73| SHRSP MO3T HHCYJIBT SHRSP, SHR 17 [18]
3 Henenu 3 Hepmenn
> (10 muamit| 21 TKaHB 11 curgpomoB| 73 monenu 3abomeBanmii |25101| 45 crateit

[pumveuanne. N — kommuectBo JIOI'; muamm kxpeic: 'K — renermueckas karartonus; HUCAD —
HAaCJIeICTBEHHAs CTpecc-UHAyIHpyeMas apTepuanbHas runeptonust; OXYS — yHUKaIbHas! CeNeKIMOHHAs
MO/JIeJTb MPEXKICBPEMEHHOTO CTApeHHs M CBSI3aHHBIX ¢ HUM 3aboneBanuit; SD — Sprague Dawley; SHR —
crioHTanHas runepTonust; SHRSP — crioHTaHHAas TUIIEPTOHUS ¢ CKIIOHHOCTBIO K HHCYIbTY; Wistar — camast
niepBasi THOpeTHas IMHKS OJOMAIIHEHHBIX JIAOOPAaTOPHBIX KpbIC, co3aanHas B HctutyTe Bucrap (CLLA)
B 1906 ., WAG — nouepusist munust Wistar Albino Glaxo; Y — UTOT'O.
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Puc. 1. [lpumep 3amucu B 0Oase 3Hanmii RatDEGdb, cosmanHoit B 3TOM pabore,
JIOKYMEHTUPYIOIIEH SKCICPUMEHTAIbHBIC NAaHHBIC O MOHMKCHHOM YPOBHE DKCIPECCHU I'CHa
Asmtl B rumoTazamyce KpBIC arpecCHBHOM JIMHUU B CPaBHEHUH C PYYHOM JIMHHEH B KauecTBE
OMOMEIMIIMHCKON MOJIENN arpecCHBHOCTH Kak CHMIITOMA 3a00JieBaHUN deltoBeka [4] BMecTe ¢
X aHHOTanuei (cMm. Tabm. 1, cTpoka 1) ¢ MCHONB30BaHMEM HE3aBUCHMBIX NAHHBIX O HHU3KOM
sKcIpeccuu ToMoorudHoro reHa ASMT denoBeka y OOMBHBIX C THIIEPAKTHBHOCTHIO B COTIIACHH
¢ OMOMEIUIIMHCKOM MOJENhI0 3TOro 3a00NIeBaHHWA C HWCHONB30BAaHHUEM MBIIICH, HECYIIHX

JIeTIEMIO TeHa Asmt, omicaHHo# B pabote [19], nHmekcupoBanHoit B Gaze manubix PubMed [3]:
PMID: 23276394

Buigoow: Ilpencrasnennas 0a3a 3HaHMH MOXKET OBITH MHTEPECHA B MEPBYIO Ouepeib
CHCIHANTMCTAM IO TCHETHKE YEJIOBEKAa, MOJCKYJISAPHBIM OHONOraM, KIUHHIUCTAM U
TeHETUYCCKHM KOHCYJIBTaHTaM, a TAKKe CICIHAINCTaM B 001acTH OnodapMalieBTHKY,
OMOMH(pOPMATHKH U NIEPCOHATM3NPOBaHHO# reHomMuku. RatDEGAD siBisiercst cBoOO1HO
noctymnuoi (https://www.sysbio.ru/RatDEGdb), kak noka3zano Ha puc. 1.
Qunancuposanue: Pabora noepixana orwomxeTHbIM mpoektrom FWNR-2022-0020.
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Motivation and Aim: The animal models used in biomedical research cover virtually
every human disease. The animal models required for understanding the physiological,
genetic and epigenetic mechanisms regulating evolutionarily fixed phenotypic traits of
an organism are supposed to perfectly mimic the symptoms of the pathology being
studied and to conform to strict criteria [1]. The most popular animal models are rats and
mice, with dozens of thousands of laboratory strains in use [2].

Table 1. Examples of differentially expressed genes (DEGS) of the rat as a biomedical model
animal that were identified using qPCR, RNA-Seq or microarray technologies, and then their
publications were documented in the knowledge base RatDEGdb presented in this work,

which is public available (https://www.sysbio.ru/RatDEGdb)

# | Strain Tissue Syndrome Model Norm N I\s/lueri_ [Ref]
1 hypothalamus | aggression aggressive tame 1 [4]
Aggres- . . oy
2 sive frontal cortex | aggression aggressive tame 1 [5]
3 midbrain aggression aggressive tame 1 [6]
4 SD brain aggression aggressive tame 5 [7]
5| Tame | hippocampus | aggression mater_nal ”_‘e”‘y" norm 3 [8]
rich diet
gPCR
25| GK midbrain catatonia GK WAG 1 [9]
26| ISIAH kidney hypertension ISIAH WAG 1 [10]
age-related
27| OXYS retina macular OXYS Wistar 5 [11]
degeneration
28 A frontal cortex | aggression Aggressive Tame 24 [12]
29 gi%rss' hypothalamus | aggression Aggressive Tame 46 [13]
30 hippocampus | aggression Aggressive Tame 42 BNA [14]
o | seq | v
63| ISIAH | adrenal gland | hypertension ISIAH WAG | 1020 [15]
64| OXYS prefrontal Alzhelmers 5 months old 20 days 52 [16]
cortex disease old
dexamethasone
65| Wistar | adrenal gland | hypertension | injection for norm 93 . [17]
pregnant rats MIcro
array
73| SHRSP brain stroke SHRSP SHR 17 [18]
> |10 strains| 21 tissues 11 diseases 73 biomedical models {25101 45 articles

Note. N — amount of DEGS; rat strains: GC — genetic catatonia; ISIAH — hereditary stress-induced arterial
hypertension; OXYS — unique selection-based model of premature ageing and associated diseases; SD —
Sprague Dawley; SHR — spontaneous hypertension; SHRSP — spontaneous hypertension with stroke
tendency; Wistar — the very first inbred line of domesticated laboratory rats, which was created in 1906 at
the Wistar Institute (USA), WAG is a daughter line of Wistar Albino Glaxo; > — TOTAL.
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Fig. 1. A sample entry in RatDEGdb documents experimental data on Asmtl expression in the
hypothalamus of aggressive rats compared to the tame rats as a biomedical model of aggressive
behavior in human diseases [4] along with their annotation (Table 1: row #1) using independent
data on deficit of its human homolog ASMT in patients with hyperactivity in line with an Asmt-
null mouse model of this disease, as described by the article [19] indexed by the database PubMed
[3]: PMID: 23276394)

Methods and Algorithms: We have created RatDEGdb, a knowledge base of the
differentially expressed genes (DEGS) of the rat as a model object in biomedical research
is a collection of published data on gene expression in rat strains simulating arterial
hypertension, age-related disorders, psychopathological conditions and other diseases.
Results: The current release contains information on 25,101 DEGs representing

14,320 unique rat genes that change transcription levels in 21 tissues of 10 genetic rat
strains used as models of 11 human diseases based on 45 original scientific papers, as
described in the Table. RatDEGdb is novel in that, unlike any other biomedical database,
it offers the manually curated annotations of DEGs in model rats with the use of
independent clinical data on equal changes in the expression of homologous genes
revealed in people with pathologies. The rat DEGs put in RatDEGdb were annotated
with equal changes in the expression of their human homologs in affected people. In its
current release, RatDEGdb contains 94,873 such annotations for 321 human genes in
836 diseases based on 959 original scientific papers found in the current PubMed [3].
Conclusion: RatDEGdb may be interesting to human geneticists, molecular biologists,
clinicians, genetic advisors as well as experts in bioinformatics, personalized genomics
and pharmaceutics. RatDEGdb is freely available (https://www.sysbio.ru/RatDEGdb),
as shown on the Fig. 1.

Funding: The study is supported by the Government Budget Project FWNR-2022-0020.
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