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MenuuHcKoe HMIOPTO3aMelIeHHe TMpeanonaraeT (OopMUpOBaHHE HETPEPHIBHOTO
[UKIa HAyKd M TMPOU3BOJCTBA, OO0ECIEUYMBAIOIIEIO MPOABIKCHHE B IMPAKTHKY
30paBOOXpaHEHUs. JIMOO  HOBBIX, JHMOO  PENO3MLMOHUPOBAHHBIX  JIEKAPCTB.
OO0s3aTenbHBIM 3BEHOM OSTOTO IHKJIA SIBJsIETCS TecTHpoBaHue 3(ddekTuBHOCTH H
0e30IacHOCTH CpelICTB MPOQUIAKTHKH M JiedeHUs Oonie3Hed Ha J1abopaTOpHBIX
JKUBOTHBIX, CPEIl KOTOPBIX MEPBOE MECTO MO MaciuTabaM HMCIOJIb30BAHUS 3aHUMAIOT
TeHEeTUYECKHe JINHUU MBbIIIei. 1 BocTpeOOBaHHOCTH MBITIEH PyHAAMEHTATBHON HAYKOH
1 (papmakosorueit HempepbrIBHO PACTET, O YeM CBUCTEILCTBYET MO3UTUBHAS IUHAMHKA
(MHAHCUPOBAHUS «MBIIIMHOTO XUBOTHOBOJACTBa». TeM HE MEHEEe CIIEAyeT OTMETHTh,
YTO HCIOJb30BAaHUE XKMUBOTHBIX B KAaueCTBE TECT-OOBEKTOB KPUTHKYIOT HE TOJIBKO
03200ueHHbIE OMOATHKOI OOBIBaTEIM, HO U MpodeccHoHalbHbIe yueHble. [locnennue
oOpamaloT BHHUMaHHE Ha TPYJHOCTH TONXYYEHHsSI BOCIPOM3BOJMMBIX PpE3yJIbTATOB,
00yCJIOBICHHBIX (EHOTUIIUYECKOW W3MEHYMBOCTBIO, IPUCYIIEH BCEM JKUBBIM
OpraHu3Mam.
C no3unui COBPEMEHHBIX TPEOOBaHUN TECT-OOBEKTHI JOKIMHHUYSCKUX HCIIBITAHUN
MOJIKHBI: a) OBITh CTAaHNAPTH3MPOBAHHBIMH 110 CBOMM  (DEHOTEHETHUYECKUM
XapaKkTepucTHKaM, 0) ObITh CBOOOIHBIME OT BO30ymuTeneit 6osesneit (specific pathogen
free — SPF), B) azgekBaTHO MOJICIMPOBATh KaK MAacCOBBIC, TaK M Op(haHHbIC MTATOJIOTHH.
Tonpko mpu coOMIONECHUM 3THX TPeOOBaHWH BO3MOXKHO TIOJIyYEHHE HAJEKHBIX
pe3ybTaToB, B TOM 4YHUCIE€ M OOBEIUHEHHE PE3YNbTAaTOB, IOJYYEHHBIX Pa3HBIMU
[EHTPaMH HEKJIMHWYECKHX HWCIBITAaHUH. BIIOKMpOBaHME KOHTAKTOB C MHPOBBIMHU
JIETIO3UTApHUSIMH, TIOJICPKUBAIOIIMMHU pa3BelieHHE 1a00paTOpHBIX )KUBOTHBIX B Poccuw,
CTaBUT BOHpoc 00 obecreueHHH (QYHKIHMOHHUPOBAHUS POCCHUHCKUX NUTOMHHKOB C
COXpaHEHHEM BBICOKMX CTaHJApPTOB MOJIENBHBIX OPraHU3MOB, ONHPAsCh Ha
COOCTBEHHBIE TEXHOJIIOTHUECKHE BO3MOKHOCTHU. MTak, 1o mopsaky mpoodiiem:
I'eneTnyeckoe COOTBETCTBHE KaK OCHOBA MOANEPKaHUS (PEHOr€HETHYECKOTO CTaHAapTa
TeCT-00bEKTOB.
CroHTaHHbIE ~ MyTallMl W Jpei) TeHOB  TPEAONpeNeNsioT  Hen30eKHbIE
(eHoreHeTHYECKE N3MEHEHHS JTA00OPATOPHBIX JIMHUI )KUBOTHBIX. HecMoTpst Ha TO uTO
TeHEeTHUYECKHH Apeii) MMeeT 3HaUeHHE TOJBKO B ayTOPEAHBIX MOMYJISLHIX, & YaCTOTa
CIIOHTaHHBIX ~ MYTallM€l  OTHOCHTCS K  KpaiHe pEeAKUM  COOBITHSM,  JUIs
TapaHTUPOBAHHOTO COOTBETCTBHS HCXOJHOMY TEHOTHITY IUIEMEHHBIE Sapa MEHSIOT
Kaxasle 10 IUKIOB pa3sMHOKEHHS. AHAIIN3 0TY4eTOB OHMopecypcHbIX kosuekiuii (BPK),
KOTOphIH mpoBoamics 10 2021 r. B pamkax ogaoumeHHo# nporpammsl PAHO, nokaszan,
YTO B POCCHUICKHX TNMUTOMHHKAX WCIONB3YIOT YEThIpe IMOAX0Aa K MOJUICPKAHHIO
TUIEMEHHBIX SIIEp:

1. Ilpaktnyeckun OECKOHTPOJIBHOE pa3BEACHUE C BHIOPAKOBKOW OOIBHBIX
KUBOTHBIX;
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2. PasBemenume ¢  BBIOpakoBKOW ocoOeil ¢  SBHBIM  (DEHOTHIHYECKHM
HECOOTBETCTBHEM pPa3BOJUMON JIMHUM M KOHTPOJEM COBMECTHUMOCTH KOXHBIX
JIOCKYTOB;

3. PasBenmenme wu BBHIOpakoBKa TpH  (HEHOTUIIMIECKOM HECOOTBETCTBUH,
JIOTIOJTHEHHBIE PETYJSIPHOH 3aMEHOM IUIEMEHHBIX SIEp M3 CepTH(PUIUPOBAHHBIX
JIETIO3UTAPHEB;

4. PaszBegeHwe © BBIOpakoBKa TpH (DEHOTUIIHMISCKOM M TEHETHYECKOM
HECOOTBETCTBUM C PEryJsipHOM 3aMEHOH IUIEMEHHBIX siep W3 COOCTBEHHOTO
KpUOapXHBa.

Kak nokazan ananus otaetoB 6uopecypcubix komtekuuit (bPK), kotopsrit mpoBoamics

10 2021 r. B pamkax ogHonMeHHoH rporpaMMbel @AHO, Tonsko LleHTp reHeTnueckux

pecypcoB (LII'P) naGoparopubix skuBoTHbIXx MIlulT CO PAH o6magaer mnonHBIM

HAa0OpOM  KOMITETEHIIMA JUIsI CYBEPEHHOTO  oOecredeHuss OMOMEIUIIMHCKHAX

HCCIICIOBAHNI MOJIENBbHBIMU OpPraHW3MaMy HaJJIeKallero kadecrsa. B yactHocTH:

e gamuuue B I[P TexHOmoOruu KpUOKOHCEPBALUU MO3BOJISIET MPEOI0JIECBATh
Hen30eXKHbIe TIOCIEICTBUS TEHETHYEeCKOro jpei(a, BBIABISEMOTO METOIOM
MHUKPOCATEJTIUTHOTO aHAIN3A, U TIOJIEP’)KUBATh T€HETUYECKOE Ka4e€CTBO KUBOTHBIX
3a cueT OOHOBJICHHS IUIEMEHHBIX Jep U3 KPUOAPXUBA;

®  MOHHUTOpUHI 370poBbsi B L[['P B cooTBeTCTBUU C €BpONEHCKUMHU TPEOOBAHUAMU
(mpotokon FELASA) u wucnonp3oBaHHE BCIIOMOTATEIBHBIX PETPOTYKTUBHBIX
TEXHOJIOTHH, BKJIIOYas OKCTPAKOPIOpaTbHOE  OIUIOAOTBOPEHHE,  HAaJEKHO
oOecnieunBaet nojaepxkanue SPF craryca;

*  TOJy4eHHE OPTaHU3MOB, BOCIIPOU3BOISIIMX MATOJIOTHH YEJIOBEKa, 00ECIIeYeHO KaKk
cOOCTBEHHBIM KOJUIEKIIMOHHBIM (QoHAOM L[['P — campiM Gompmmm B P®D, Tak u
HaJAYUEM TEXHOJOTHYECKOW TIUIaTQOpMBbl, 0OecrednBaomeil MONHBIA ITHKI
co3llaHus TpeOyeMbIX MOJIeNeH MaTOIOTUii METOJIJaMH TEHOMHOTO PEIaKTHPOBAHUS
(CRISPR/Cas 9), cenekiuu, XHPYPrHUSCKHX BMEMIATEILCTB, (HapMaKOIOTHH,
MaHUIYJISIUSAMU C JUETON U 1p.;

e BepuduKanus MOAENCH MaToJorui U oueHka 3PQEeKTUBHOCTH JEKaPCTBEHHBIX U
HWHBIX MEAMLMHCKHX CPEICTB OCYLIECTBIAETCS IIMPOKMM HaOOpOM METOMOB
NPWKU3HEHHOTO  BBICOKOTEXHOJIOTHYECKOTO  (DEHOTHIMPOBAHHSA,  BKJIIOYAS
CBEPXBBICOKOIIOJIbHYIO MarHUTHO-PE30HAHCHYIO TOMOTrpaduIo;

® s BBIMOJHEHUS CEPTUQHUIUPOBAHHBIX MPOTOKOJIOB OINpPEeNICHHUs] 0€30MacHOCTH
HOBBIX JIEKAPCTBEHHBIX CPEICTB NPOQMIAKTUKH U JieueHus Oose3Helt Ha Oaze LII'P
co3z1aH LleHTp HEKITMHUYECKUX UCTIBITAHUM, aTTECTOBaHHBIN PocakkpeauTalyeid Ha
COOTBETCTBHE TPEOOBAHMAM HaJIeKalei taboparoproii mpaktuku (GLP).

VYcroitunBoe ¢yHkunonupoBanue LII'P B ycnoBusSX CaHKUMOHHOTO JaBJICHHUS

oOecnieunBaeTcst BRICOKOKBaIH(rumpoBanHbIMU Kaapamu LII'P u paboraromumu Ha ero

0aze HayunbiMu coTpynuukamu UIL{ul" CO PAH. Takum o0pa3oM, B COBpEMEHHBIX
peamusix LII'P MIul" CO PAH wmoxer craTh ueHTpaJbHOH HH(QPACTPYKTYPOH,
oOecrieunBaroLlel MOAAEPKaHWE, CO3AaHME M PACHPOCTPAHEHHE MOJEIBHBIX

OpraHU3MOB HaJIEKAIIET0 KauecTBa.

Qunancuposanue: ViccienoBanue BBITIONHEHO MpH noaaepkke rpanta PHO Ne 23-14-

00179.
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Genetic challenges to sovereignty in biomedical research
on animal subjects

Moshkin M.P.

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia
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Medical import substitution implies forming an integration cycle between research and
industry that provides continuous adoption of new drugs into medical practice. The es-
sential part of such an integration cycle is animal testing that ensures the effectiveness
and safety of pharmaceutical agents and treatment strategies. Mice stains play a primary
role in biomedical animal research, both in terms of genetic sophistication and in terms
of sheer scale; the demand on genetic mice strains both in fundamental and applied re-
search constantly grows as evidenced by the influx of investment into mouse breeding.
However, it must be acknowledged that animal testing has its downsides. Apart from
ethical concerns voiced by the general public, there is a professional critique coming
from researchers themselves. The latter point out reproducibility problems that are in-
herent to animal testing because all living organisms have phenotypic variance.
By modern standards, clinical trial test subjects must: (a) have standard phenogenetic
traits, (b) be specific pathogen free (SPF) and (c) adequately model mass and orphan
pathologies. Only when these conditions are met, it is possible to produce reliable data
and, importantly, to join the data acquired by different nonclinical trial institutions. Sev-
ering of the contacts with international depositaries, that have previously greatly facili-
tated laboratory animal breeding in Russia, poses a challenge to maintain steady work
of vivaria and to keep the high standards of animal models, relying only on our own
technological capabilities. In this light, one of the cardinal problems is the maintenance
of animal test subjects' genetic coherence, which ensures a high phenogenetic standard
of test subjects.
The phenogenetic discrepancy inside laboratory animal strains arises from spontaneous
mutations and genetic drift. Despite the fact that genetic drift is significant only for out-
bred populations and the fact that non-neutral spontaneous mutations are extremely rare
events, to guarantee the maintenance of the original genotype, the stock nucleus must be
changed every 10 breeding cycles. Analysis of bioresource collections reports that was
conducted until 2021 under the eponymous programme of Federal Agency of Scientific
Organizations has shown that Russian vivaria practice 4 different approaches to main-
taining stock nucleus:
1. Virtually uncontrolled breeding, only sick animals are removed,;
2. Breeding with removal of animals with obvious phenotypic aberrations and
control of skin graft compatibility;
3. Breeding with removal of phenotypic mismatches, augmented by regular
replacement of stock nuclei from certified depositaries;
4. Breeding and removal of phenotypic and genotypic mismatches, with regular
replacement of stock nuclei from the local cryo archive.
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The reports from the above mentioned “bioresource collections” project indicate that
only the Center for Genetic Resources (CGR) for laboratory animals of ICG SB RAS
possesses the full spectrum of qualifications for independently supplying biomedical re-
search with high quality model animals. In particular:

The CGR has cryoconservation technology that allows to counter otherwise
inevitable genetic drift. This is done by assessing the drift via DNA microsatellite
analysis and resupplying the stock nucleus from cryo archive as needed;

The CGR has animal health monitoring compliant with European standards
(FELASA protocol) and utilizes assisted reproductive technologies, including in-
vitro fertilization, which help to maintain the SPF animal status;

The CGR can create animal models of human pathologies, as it has an extensive strain
collection — largest in Russian Federation, as well as the full stack of technologies for
genetic modification — genome editing methods (CRISPR/Cas 9), breeding and
selection methods, surgical equipment and personnel, pharmacological
administration methods, diet manipulation ability, etc;

The CGR can perform verification of animal models of human pathology and
assessment of pharmaceutical agents and therapies, due to a wide range of high-tech
phenotyping methods, including super-high field magnetic resonance imaging;

The CGR has a nonclinical trial center, which is accredited by Rosaccreditation
(Russian accreditation) government agency for a good laboratory practices (GLP)
compliance. This allows it to assess novel drug safety using certified protocols.

Stable functioning of the Center for Genetic Resources under economic sanctions regime
is maintained by scientists of ICG SB RAS and other highly trained employees of the
center. Thus, in today’s challenging reality, the Center for Genetic Resources ICG SB
RAS can become the central piece of biomedical infrastructure that ensures creation,
maintenance, and distribution of high-quality animal models.

Funding: The study is supported by the Russian Science Foundation (grant No. 23-14-
00179).
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