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Momusayus u yenv: TlomumopdHBIE JOKYCHI HTPAOT BaKHYIO pOJb B HM3YYCHUH
TEHETHUYECKOTO DPa3HOOOpa3usi M HBOJIOLMOHHBIX MPOIECCOB B MOMyIIUAX. B
JacTHOCTH, I kmagonep [1], Takux Kak madHAM, KOTOpBIE JEMOHCTPUPYIOT
CMEIIaHHYI0 PENpOAYKTUBHYIO CTPAaTeruio, BKJIIOYAIOIIYI0 KaK II0JOBOE, TaK U
Oecrosoe pa3MHOXEHKE, IOHUMaHHE ITOJTUMOP(H3Ma JIOKYCOB MOKET IOMOYb B OLIEHKE
JOJM TOJOBOTO Pa3MHOXKEHUS W JPYTUX NOMYJLIIMOHHBIX mapameTpoB. Panee
pa3paboTaHHas areHTHO-OPHEHTUPOBAHHASI MOJEIb MMO3BOJIMIIA OLEHUTh TEHETUYECKOE
pa3HooOpasue u napamerp HepaBHOBecHOCTH (D) Ha CMOJICIUPOBAHHBIX NTAaHHBIX, YTO
OTKPBLJIO BO3MOXKHOCTh MCIIOJIb30BaHUSI HEPABHOBECHOCTH JUISI OLIEHKH JOJIM TI0JIOBOT'O
Pa3MHOXKEHUS B TIOITYJISIIHH.

L]envro HacTosAIIEH PAaOOTHI ABISETCS MOUCK MOJIMMOP(HBIX JIOKYCOB B TeHOMAax AadHUi
C TIOMOUIBIO aHAJIN3a MOCJIEAOBATEIbHOCTEH T€HOMa U HKCIEPUMEHTAIBLHOIO aHAIN3a
peanbHbIX Tpo0. MBI HCIIONB3yeM MNpencKa3aHHbIE aIrOPUTMOM HpaiMepsl Ul
ammmupukanun JJHK w3 mpo6 maduum u kamumimspHOro siektpodopesa s
oOHapyxeHHsT TOIMMOP(HBIX JIOKycoB [2]. 3areM 00CYXIAIOTCS Pe3yabTaThl
WCKKEHHUSI YacTOT MHUKPOCATEJUINTHBIX auleNel ¢ IMpelICKa3aHHbBIMH C ITOMOILIBIO
areHTHO-OPUEHTHUPOBaHHOW Mojenu. TakuM 00pa3oM Mbl OlieHHBaeM d((EKTHBHOCTD
METO/Ia ¥ yTOUHsIeM ITapaMeTphl IOMYJISIIAH, BKITFOUas JOJIO MOJIOBOTO Pa3MHOXKEHUS U
3¢ (hEeKTUBHEIN pa3Mep MOMYIIAINH.

Memoowt u arecopummsr: PazpaboTanHas paHee areHTHO-OPHEHTHPOBaHHas [3] Mojenb
WCTIONIB3YETCs JITIsl MOJICTUPOBAHUS TTEPEeX0a MOMYJISIIUN TUTUIOUAHBIX OPTaHU3MOB OT
MOJIOBOTO K O€CHojoMy pa3MHOXCHHIO Ha CEJeKTHMBHO-HEUTPaJbHBIX MapKepax.
Mogenbs yuuteiBaeT napamerp 3((EeKTHBHOrO pasMepa MOMyJsuuu il pacyera 6-
nmapamerpa €  WCIONBb30BaHWEM  HEWTpanbHbIX  MapkepoB.  Crenuduka
MHUKPOCATEJJIUTHBIX MapKepOB YUMTHIBAETCS TMPU MOJCIUPOBAHMM M  aHAIIN3E
pesynbraToB. bbumn coOpanbl mpoObl nadHU W3 Pa3IMYHBIX IMOMYJISLUH, Oblia
npoBeneHa skctpakiust JJHK u3 atux npod.

Kanmwmisipaeiii  anektpodope3  ObUT  NMpOBEJACH sl pasfielieHHs W aHaun3a
ammmuduurpoBanabix JJHK-pparmenToB. PesynbraTel KanuisipHOro aieKTpodopesa
ObUIM  3aperucTpUpOBaHbl B BHAE dJeKTpodoperHueckux npodmuein. s
(¢parMeHTHOTO aHanu3a OBUIO  WCIOJIL30BAHO OPHTHHAIBHOE MPOTrPaMMHOE
oOecnieyeHue Ha si3pike R. OOHapYKeHBI HECKOIBKO MTOJIMMOP(HBIX MAPKEPOB.
Pesynomamur: B pamkax HacTosmed paOb0OThl Mbl IPOBEIH KOMILIEKCHOE UCCIIEI0OBAHUE
JUTSL TIOMCKA TTOJIMMOP(HBIX JIOKYCOB B TeHOMAaX JIadHUA.
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B pesynbpraTe mnpoBeAEHHOTO HccienoBaHus, u3 33 paHee pa3pabOTaHHBIX
MHUKPOCATEIIIUTHBIX MapkepoB, 10 ObutM MaeHTHU(UIMPOBAaHBI KaK MOTUMOpP(HBIC B
reHoMax JadHui. OTH ToAMMOpQHBIE MapKePHl OYAYT HCIIOIb30BATHCS B HabHEUIIIEM
JUTSL OTIPEJIENIEHHUS CTPATeTUH PA3MHOKEHHUS BHYTPH MOMYISIIAN Ta(HUMA.

Bui6oo: Hacrosmast pabota 1eMOHCTPUPYET YCIEUIHOE MPUMEHEHNE KOMIBIOTEPHOTO
MOJICTTMPOBAHMS ¥ KCIIEPUMEHTAIHHOTO aHAIH3a JJIS IOUCKA TMTOTMMOP(HBIX JIOKYCOB
B reHomax madHuil. PaspaboranHple momnMop(dHBIE MapKepsl OyAyT TOJNE3HBI IS
OLIGHKU JIOJH TIOJIOBOTO PAa3MHOKEHHS M JPYTUX MOMYJISUUOHHBIX [apaMeTpoB B
nomynsanuax napHuid. Kpome toro, pe3ynsrathl paboThl OTKPHIBAIOT NEPCIIEKTUBBI IS
pa3paboOTKN aHANOTHYHBIX MapKepoB [UIA APYTUX OPTaHHW3MOB, Pa3MHOMKAIOIIMXCS
(aKynbTaTUBHO, TaKMX Kak Tujapbl. JlanmbpHelillee HccieJoBaHHE C MOMOIIBI0 3THX
MapKepoB MOXKET MOMOYb B TMOHUMAaHUHM 3BOJIIOLMUOHHBIX MPOIECCOB U CTpATErHid
Pa3MHOXKEHUS B 3TUX OpTraHU3Max.

Pesynbrarer HacTosMIEH paOOTHI MOTYT OBITH MOJIE3HBI B PA3IMIHBIX 00JIACTSIX, BKITFOYAs
OKOJIOTHYCCKUEC HUCCICA0BaHUA, MOHUTOPHUHT u YIIpaBJICHUC IonmyJIAnusaIMU,
SBOJIOIIMOHHBIE HUCCIECIOBaHUsS, pPa3pabOTKy HOBBIX METOJOB U TIPaKTHYECKHE
TIPHIIOKEHUSI.

Qunancuposanue: ViccnenoBanue ObLIO BBHINMONHEHO TpU (UHAHCOBOHM MOAIEPIKKE
Poccuiickoro Haywynoro ¢onga (mpoekt No 22-24-00791 «Meron OLEHKH JOJH
MOJIOBOTO Pa3MHOKEHHUS Y OPTaHU3MOB CO CMEIIAaHHOW PENPOyKTUBHOM CTpaTerueii»).
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Motivation and purpose: Polymorphic loci play an important role in the study of genetic
diversity and evolutionary processes in populations. In particular, for cladocerans [1],
such as daphnia, which exhibit a mixed reproductive strategy involving both sexual and
asexual reproduction, understanding the polymorphism of loci can help in estimating the
proportion of sexual reproduction and other population parameters. The previously
developed agent-based model made it possible to estimate genetic diversity and the
disequilibrium parameter (D) on the simulated data, which opened up the possibility of
using disequilibrium to estimate the proportion of sexual reproduction in a population.
The purpose of this work is to search for polymorphic loci in daphnia genomes using
genome sequence analysis and experimental analysis of real samples. We use the primers
predicted by the algorithm for DNA amplification from daphnia samples and capillary
electrophoresis to detect polymorphic loci [2]. Then, the results of distortion of the
frequencies of microsatellite alleles with those predicted using an agent-oriented model
are discussed. Thus, we evaluate the effectiveness of the method and refine the
population parameters, including the proportion of sexual reproduction and the effective
population size.
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Methods and algorithms: The agent-oriented model developed earlier [3] is used to
simulate the transition of a population of diploid organisms from sexual to asexual
reproduction on selectively neutral markers. The model takes into account the parameter
of the effective population size to calculate the 6 parameter using neutral markers. The
specificity of microsatellite markers is taken into account when modeling and analyzing
the results. Samples of daphnia from various populations were collected and DNA
extraction was performed from these samples.

Capillary electrophoresis was performed to separate and analyze amplified DNA
fragments. The results of capillary electrophoresis were recorded in the form of
electrophoretic profiles. The original software in the R language was used for the
fragment analysis. Several polymorphic markers have been found.

Results: As part of this work, we conducted a comprehensive study to search for
polymorphic loci in the genomes of daphnia.

As a result of the study, out of 33 previously developed microsatellite markers, 10 were
identified as polymorphic in the daphnia genomes. These polymorphic markers will be
used in the future to determine the breeding strategy within daphnia populations.
Conclusion: This work demonstrates the successful application of computer modeling
and experimental analysis to search for polymorphic loci in daphnia genomes. The
developed polymorphic markers will be useful for estimating the proportion of sexual
reproduction and other population parameters in daphnia populations. In addition, the
results of the work open up prospects for the development of similar markers for other
organisms that reproduce optionally, such as hydra. Further research using these markers
may help in understanding the evolutionary processes and reproduction strategies in
these organisms.

The results of this work can be useful in various fields, including environmental research,
population monitoring and management, evolutionary research, the development of new
methods and practical applications.

Funding: The study was carried out with the financial support of the Russian Science
Foundation (project No. 22-24-00791 "Method for estimating the proportion of sexual
reproduction in organisms with a mixed reproductive strategy").
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