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Momusayus u yenv: B oCHOBe pa3BUTHA CIEHUATU3MPOBAHHBIX KICTOK OpraHW3Ma JISKUT TEeHETHYECKas
porpamMmma, akTHBHpPYIoILas reHbl An(pGepeHIUPOBKY U MOAABIISIONIAs TeHbI, CSUUPUYHbIC IS IPYTHX KIETOYHBIX
nuuuii. Cnepmarorene3 Drosophila melanogaster sinsercs ymoOHOW MOAETBHOW CHCTEMOU il WCCIETOBAHUS
TEHETHYECKUX MEXaHHW3MOB, YIPABISIOMIMX IPOIECCOM KIETOUHOI anddepeHiupoBku. M3BecTHO, YTO 3amyck
POrpaMMbl TEPMUHATIBHOW TU(P(EPEHIIMPOBKU COMPOBOXKAACTCS MACCOBOIl aKTHUBALMEH JKCIPECCHU CEMEHHHK-
crenuUYHBIX TEHOB, YTO BO MHOTOM OIOCPEIOBaHO TKaHecmeruduuabiM koMiuiekcom tMAC (testis-specific
meiotic arrest complex). Ho B kieTkax 3apopIIIeBOTO MyTH CaMIIOB ApO30(HIbl Takke akTuBeH aHajgor tMAC —
kommieke MMB/dREAM (Myb-MuvB/Drosophila RBF, E2F, and Myb). O cyuiecTBoBaHUM TOMOJIOTHH MEXIY
JIBYMsI PEryJSITOPHBIMU KOMIUIEKCAMH M3BECTHO JIABHO, OJIHAKO BOMPOC O TOM, MEPECEKAIOTCS JIM UX (YHKIMHU MPU
PETYISIINN YKCTIPECCUN TEHOB H, €CIIH IEPECEeKaloTCsl, TO B KAaKOW CTETEHH, 10 CUX ITOp HE UMEET OTBETA, MIOCKOIbKY
UCCIIe/IOBaHus, MOCBAIEHHBIE ycTaHoBieHHI0 BiusiHus MMB/dAREAM Ha TpaHCKpUNIHMIO, OBUIM MPOBEICHBI B
COMAaTHYECKHX KIIETKaX JAP030(uIIbL.

Memoobt u ancopummei: TOJTHOTCHOMHBIC NPOGHIN JIOKaIH3alud CyObeauHuIbl Kommiekca MMB/dREAM,
Oenxa Mipl130, B kieTKax 3apoOAbILIICBOrO MYTH CaMIOB JAp030(uibl ObUIM MONYUYEHBI B pe3ylbTare MpOLEIypbI
tkaHecnennpuuHoii DamID-seq [1]. YUTOObI yCTaHOBUTDH CaiiThl CBSI3bIBAHUSI KOMIUIEKCA HA ONPENENIEHHBIX dTanax
T depeHIIMPOBKHU KIETOK, IPOLENYPY KapTHPOBAHUS JAOIOIHUTEILHO NPOBOAMIN Ha (hOHE MyTalMil B reHax bam,
can, aly v mip40. HokayTHbiil aniens rena mipl30, kogupyrommii cyoseauauily MMB/dREAM, 6but monydeH ¢
HCTIONb30BaHUEM cucTeMbl peaaktupoBanus renoma CRISPR-Cas9. [l ycTaHOBICHHS HEMTOCPEICTBEHHOTO BKIAa
MMB/dREAM Ha akTHBHOCTB T€HOB B KJIETKaX 3apOJIbILIEBOr0 MyTH ObuI poBeaéH RNA-seq ceMeHHHKOB MyTaHTOB
o reny mip130.

Pesynomamer: Mpl TONY4YHIM [TOJTHOTCHOMHBIC MPOQUIN JIOKaIU3alkKu CyOobeauHuIbl kommiekca MMB/dREAM —
Mip130 — B kiIeTKax 3apOABIIIEBOTO MyTH CaMIIOB Jp030(uiibl. Mbl 00HAPYKUITH, YTO KOMIUIEKC IepepacipeeseTcs
K HOBBIM MHIICHAM B TPOIECCE CIEpMATOTeHe3a. JTOT PEe3ylbTaT YaCTUYHO OOBSCHSACT HAOMIOAAeMyl0 HAMH paHee
JIMHAMUKY Jlokasu3aiun Oenka Mip40, kotopsiit siBisiercst o01eid cyosenununeit 1t MMB/dAREAM u tMAC [2]. Mt
TaKKe 0OHAPYKUIIM, YTO MyTAllUs B TeHe mip4() CyleCTBCHHO HapyaeT cBsi3biBanue Oenka Mipl130 ¢ xpomocomamu,
a 3HAYUT, OHA MOXKET BJIMATH HA PabOTy 00OMX KOMILUICKCOB, M YCTAHOBJICHHBIC paHee M3MEHEHHS KCIIPECCHU TEHOB Y
MYTaHTOB mip4() MOTYT B JIEHCTBUTEIBLHOCTH TPEJICTABIATH CO00M CyMMapHyto KapTuHy Hapymennii MMB/dREAM
u tMAC. Ipoananuzuposas yuactku cBsizbiBaniss MMB/dREAM, mMbl yCTaHOBHIIM, YTO KOMIUIEKC IPEUMYILIECTBEHHO
JIOKaJIM30BaH BOJIM3U CTAPTOB TPAHCKPHUITLIMH TEHOB M CPE/TH €ro MUIIIEHEH Ha BceX ATanax AnpGpepeHIInpOBKY HAOIIOaeTCst
o0boralleH1e reHaMH, KOTOpbIe Creln(UYHO aKTUBHBI B SMUHUKAX JIPO30(HIIbL, TOT/Ia KAK CEMEHHHK-CIICIU(DUYHBIC TSHBI
OKAa3aJIMCh HEIOMPEICTABICHBI. TOT PE3yJIbTaT OMPOBEPT Hallly TunoTesy o Tom, 4to MMB/dREAM MoxeT 1mofaBisTh
akTuBHOCTH MuLIeHel tMAC Ha paHHHUX dTanax crepMaroreHesa. UtoObl yCTaHOBUTH HETIOCPEICTBEHHbIH BKiia MMB/
dREAM B perynsimio SKCIpeCcCHy, Mbl TIOTYYHIN MyTaHTHBIN aJjiesb TeHa mip I 3(), KOTOpbIii OKa3aJics JJeTaleH B TeMU- U
TOMO3UTOTHOM COCTOSTHHHU. [T0CKONBKY KM3HECTIOCOOHOCTh MYX BOCCTaHaBIMBaeTcs npu dkcrpeccun CDS rena mip 130,
9TO YKa3bIBaeT Ha TO, YTO JIETAIBHBIN ()EHOTHUI CBA3aH UMEHHO C MOITYyYCHHOW HaMHM Jienenyeil. Mbl co3manu cucteMy
YCIOBHOTO CHAcEHHs MYTaHTOB mipl3(), KOTopasi MO3BOJMIA MOTYYUTHh CaMIIOB, Y KOTOPBIX KJIETKH 3apOJIBIIIEBOIO
MyTH MyTaHTHBI TI0 3TOMY TEHY, TOTJa KakK KM3HECIOCOOHOCTh OpraHM3Ma B IeJIoM OblTa obecredeHa dKCIpeccueit
CDS rena mip130. Ilpoanannu3upoBaB W3MEHEHHUs TPAHCKPUIITOMA B CEMEHHUKAaX MyTaHTOB mip13(), Mbl OOHAPYKUIN
554 nuddepenunansao skcrpeccupyronmxcs rea (log2FC>1, FDR <0.05) Hapymienue ¢ynkimonuposanus MMB/
dREAM B ceMeHHHKaX 1p030(UIIBI MPEUMYIIIECTBEHHO MPUBOIHUT K OBEPIKCIIPECCHUH TEHOB, KOTOPBIE aCCOLIMHUPOBAHBI C
JiesieHreM Kietok u perunkanuedt JJHK, a taroke akTHBaImy TpaHCKPHITIMU T€HOB, HEOOXOIMMBIX ISl 00T€HE3a, O/IHAKO
9TO HE NMPUBOJAUT K 3HAYUTEIbHBIM HAPYLICHHUM JH(PEPEHINPOBKU KIETOK 3apO/IBIIIEBOTrO MyTH CaMIIOB.

Bb1600bi: B kileTkax 3apo/IbIIIEBOTO MyTH CAMIIOB APO30(MIIbI J1BA TOMOJIOTMYHBIX PETYNISTOPHBIX KomIuiekca MMB/
dREAM u tMAC ne#icTBYIOT HE3aBUCHMO APYT OT JApyTra, KOHTPOIUPYS KOHTPACTHO OTIMYAIOIINECS HAOOPHI TCHOB.
Torna kak tMAC ocCylIecTBISET aKTHUBALMIO TPAHCKPUIIIMK CEeMeHHHUK-criennduunbix reHos, MMB/dREAM
MOJIABIISICT AKCIIPECCUIO SIMUYHHUK-CIICIIU(PHYHBIX T€HOB, OHAKO ICPEryJAIis MHUIICHEH KOMIIJIEKCa HE MPUBOAMUT K
HapyIIECHUIO MOP(HOJIOTHMH CEMEHHUKOB M OCTAHOBKE CIIEpMaTOTeHe3a.

Qunancuposanue: iccnenoBanue nmoaaep:kaHo MUHHUCTEPCTBOM HayKH U BBICIIIETo 00pa3oBanus PO (rocymapcTBeHHOE
3amaane No. FWGZ-2021-0017 (122011900429-5)).
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Motivation and Aim: The development of specialized cell types is driven by genetic programs that activate differentiation
genes while suppressing those specific to other cell lineages. Drosophila melanogaster spermatogenesis is widely
used as a model system for investigating the genetic mechanisms underlying cellular differentiation. It has been well
established that the initiation of the terminal differentiation program during spermatogenesis involves the massive
activation of testis-specific genes, a process largely mediated by the testis-specific meiotic arrest complex (tMAC).
However, an analog of tMAC, the MMB/dREAM complex (Myb-MuvB/Drosophila RBF, E2F, and Myb), is also
active in the male germline. Although the homology between these two regulatory complexes has been known, the
extent to which their functions in gene expression regulation overlap remains elusive, as previous studies on MMB/
dREAM-mediated transcription have been conducted in somatic cells.

Methods and Algorithms: Genome-wide localization profiles of the MMB/dREAM largest subunit Mip130 in the
Drosophila male germline were obtained using tissue-specific DamID-seq [1]. Mapping was further performed in bam,
can, aly, and mip40 mutant backgrounds to identify Mip130 binding sites at specific stages of differentiation. A knockout
allele of the mipi30 gene was generated using the CRISPR-Cas9 system. To determine the direct contribution of
MMB/dREAM to gene expression in the male germline, RNA-seq was performed on testes from mip /30 mutants.
Results: We used tissue-specific DamID-seq to establish the genome-wide profiles of the MMB/dREAM subunit
Mip130 in Drosophila male germline. We found that the MMB/dREAM complex redistributes to novel targets during
spermatogenesis. This finding partially explains the previously observed localization dynamics of Mip40, a shared
subunit of both MMB/dREAM and tMAC [2]. We also demonstrated that a mutation in the mip40 gene significantly
impairs Mip130 binding to chromosomes. Thus, the mip40 mutation may affect both complexes, and previously
reported expression changes in these mutants likely represent the combined disruption of MMB/dREAM and tMAC.
Analysis of MMB/dREAM binding sites revealed that the complex is predominantly localized near transcription start
sites. At all differentiation stages, its targets were enriched for genes specifically active in Drosophila ovaries, while
testis-specific genes were underrepresented. This result refuted our hypothesis that MMB/dREAM might repress
tMAC targets during early spermatogenesis stages. To evaluate the direct role of MMB/dREAM in gene expression
regulation, we generated a mip 130 mutant allele, which proved lethal in hemi- and homozygous states. Since viability
was restored by transgenic expression of the mip/30 CDS, the lethal phenotype is confirmed to be caused by the
generated deletion. We developed a conditional rescue system for mip/30 mutants, allowing us to obtain males with
mip130-mutant germline. Transcriptomic analysis of mip /30 mutant testes revealed 554 differentially expressed genes
(log2FC=1, FDR < 0.05). Impairment of MMB/dREAM function in Drosophila testes predominantly leads to the
upregulation of genes associated with cell division and DNA replication, as well as the activation of genes required for
oogenesis. However, these changes did not cause significant defects in male germline differentiation.

Conclusion: In the Drosophila male germline, the two homologous regulatory complexes, MMB/dREAM and tMAC,
act independently to control the expression of distinct gene sets. While tMAC activates the transcription of testis-
specific genes, MMB/dREAM predominantly represses ovary-specific genes. Notably, the deregulation of MMB/
dREAM targets does not affect testis morphology or spermatogenesis arrest.

Funding: The study was supported by the Ministry of Science and Higher Education of the Russian Federation (state
project No. FWGZ-2021-0017 (122011900429-5)).

Cnucox ntumepamypwi/References

1. Maksimov DA, Laktionov PP, Belyakin SN. Data analysis algorithm for DamID-seq profiling of chromatin proteins in Drosophila melanogaster.
Chromosom Res. 2016;24(4):481-494. doi:10.1007/s10577-016-9538-4

2. Laktionov PP et al. Genome-wide analysis of gene regulation mechanisms during Drosophila spermatogenesis. Epigenetics Chromatin.
2018;11(1):14. doi:10.1186/s13072-018-0183-3

gofeuyol 19dnea)

-
H
N

920¢ 9S/s459

BMNHOIdOPHON BeHhARH BeHTOdeHAT WO N BelEeNTRHLE(



