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MOIJ1 (6bmnon.), COBOKYNHOCTb XapaKTepPUCTUK OpraHusma, onpeaenstoLmx
ero porsnb B NOJIOBOM npouecce n paamHoxeHuu. NMonosoun npouecc
3aKnyaeTcs B 00O beagUHEeHUN reHeTU4YeCKoro matepuarna AByx poaurtenem
C nocrnieayouwen pekoMmobnHaumen reHoB U XpoMocom, 6rarogaps KotTopou
yBenMunBaeTCcA reHeTU4ecKoe pasHoobpasue ocobeun, Heobxoammoe Ans
apganTauum K U3MEHSAILWMMCA YCITIOBUSIM OKpYXKaloLwen cpeabl.

OeTepmunHaums nona — BbIGOp NyTU pa3BUTUA OpraHMama n
)KEHCKOMY TUNYy, Y XXMBOTHbIX Ha4YMHaeTcs ¢ hopMnpoBaHUs
3MOpPUOHANILHOM Pa3BUTUM

NMonoBoun gumopdusm:
ABa rnorsa pasnumyaroTcs nNo MOpgoNoruyeckmnm,

CbVI3VIOJ10I'VI‘IeCKI/IM, nogeaeH4YeCKMM mn ap.
XapakKTepuctukam
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Review

Chromosome-Centric Human Proteome Project Allies
with Developmental Biology: a Case Study of the
Role of Y chromosome Genes in Organ Development

Anna Meyfour, Paria Pooyan, Sara Pahlavan, Mostafa Rezaei-Tavirani,
Hamid Gourabi, Hossein Baharvand, and Ghasem Hosseini Salekdeh
J. Proteome Res., Just Accepted Manuscript + DOI: 10.1021/acs jproteome. 7600446 + Publication Date (Web): 15 Sep 2017
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Feature Review

The end of gonad-centric sex
determination in mammals

Arthur P. Arnold

UTO TaKkoe ‘CeKCoOM’ n HY>XHO NI NPUHMMATb BO BHUMaHUe
pa3nuyuua no nony npu nsy4yeHMn reHeTUYeCKnxX npoueccoB?

M I NI REVIEW

Understanding the Sexome: Measuring and Reporting
Sex Differences in Gene Systems

Arthur P. Arnold and Aldons J. Lusis
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The genetics of sex differences in brain and behavior

Tuck C. Ngun !, Negar Ghahramani !, Francisco J. Sinchez, Sven Bocklandt, Eric Vilain *
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Sexually dimorphic gene expression in mouse brain precedes
gonadal differentiation
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Sexually dimorphic gene expression emerges
with embryonic genome activation and is
dynamic throughout development

Robert Lowe', Carolina Gemma', Vardhman K Rakyan" and Michelle L Holland’
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Insights into epigenetic patterns in mammalian
early embryos

Ruimin Xu'?®, Chong Li"®, Xiaoyu Liu*“®, Shaorong Gao"**"*



IBONIOLMOHHOE 3Ha4YeHue NonoBoro
pa3MHOXeHuUA

npuBHeCEeHMe HOBOro reHeTUYEeCKOro Mmatepuana — YyBerinyeHue
CKOpPOCTN 3BONIOLUMU
peKoMOUHaLMA: COXpaHEeHMe U NOBbILLEeHUe reHeTUYeCKoro
pa3HooOpasus, anNMMMHaUNA BpegHbIX MyTauuu =—=  MOBbILWIEeHNe
XXN3HeCcnocobHoCTH

OTCYTCTBUE PEKOMOMHaALUUN MOXET NPUBECTU BMA K BbIMUPAHUIO, T.H.
"xpanoBuk Mennepa" (Muller, 1932)

"nBOMHANA LeHa", T.K. NP1 NONOBOM pa3MHOXEHUUN HacrneanyeTcs NUllb
nonoBvHa reHoB ANNJSIOMAHOINO opraHu3ma

MCKNoYeHus!



Who Needs Sex (or Males) Anyway?

Liza Gross | doi:10.1371/journal.pbio.0050099




Massive Horizontal Gene Transfer in
Bdelloid Rotifers :0wmar2008 voL320 science

Eugene A. Gladyshev,” Matthew Meselson,’** Irina R. Arkhipova'**
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Genomic evidence for ameiotic evolution in the
bdelloid rotifer Adineta vaga
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Uncovering Cryptic Asexuality in Daphnia
magna by RAD Sequencing

Nils Svendsen, Celine M. O. Reisser, Marinela Duki¢, Virginie Thuillier, Adeline
Ségard, Cathy Liautard-Haag, Dominique Fasel, Evelin Hurlimann, Thomas
Lenormand, Yan Galimov, Christoph R. Haag

GENETICS November 1, 2015 vol. 207 no. 3 1143-1155; DOI: 10.1534/genetics.115.179879
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Transition from Environmental to Partial Genetic Sex
Determination in Daphnia through the Evolution of a
Female-Determining Incipient W Chromosome  \olecular biology and evolution, 2017

Céline M.O. Reisser, "> Dominique Fasel,” Evelin Hiirlimann,” Marinela Duki¢,* Cathy Haag-Liautard,”
Virginie Thuillier,” Yan Galimov,” and Christoph R. Haag'"?

MPxMP cross
00 —{— sc00248 590269
23.0 5c00248_387772
—— Onpepgenstowas nos obnactb
XPOMOCOMbI BKJTHOMAET HECKOJIbKO
0.0 —H dm_scf00642_853353 o
NMPXMP_1 cross 640 e 5.0 |- dm-scf02121_ 20555+ 1 reHOB, Y4aCTBYOLLMX B NOMOBOW
645 5c02121_41638
69.5 5c01654171584 13.0 /I dm_scf01654_155597
dm_scf00s92 _ 2824_| | 0,0 b \ / sc02569. 309150 a Q ot an qu)e PEHUMNPOBKE B OPYIrmnx
dm_scf02995 94235 A 13.0 908 —f— sc00700_94758 TaKCOHax, B TOM 4ucrie
dm_scfoo966 _72719 /] N17.0 .
i coome o | 200 7 AN e o transformer2 un sox9.
drv::ZchO243:208642 g;'.g 1036 $c00966_348095 55.0 dm_scf00243_208642
1260 5c00243_431030
dm_scf00494_ 79695 —— 56.0 150 S04, 220099 87.0 1M dm_scf02066_483524
dm_scf02066_483524—— 68.0 B B
LI
153.0 5c00494 _ 81308 |
162.0 5c00494_181788
1750 5c02902 _ 29525

./

KapTnpoBaHue nokyca, onpenesnstoLlero XXeHCKUM Nos B CKpeLunBaHNAX Mexay
«wkeHckumMmn» (NMP) knoHamm n «reHeTudecknmu repmadppogmutammy» (MP)



Chromosoma (2020) 129:275-283

Annual Review of Ecology, Evolution, and https://doi.org/10.1007/500412-020-00744-7

Systematics g— -

Evolutionary Dynamics SpRi
1 N 1 A . ~ e O f . . . .

and Conse qucnces ( ot Evolution of the parthenogenetic rock lizard hybrid karyotype:

e . 1 ) o o - ) " . .
Parthenogenesis in !:lobertsonla.n translocation IE)etween two maternal chromosomes
2V 1 “ in Darevskia rostombekowi

crtebrates
Victor Spangenberg ' (» - Oxana Kolomiets' - llona Stepanyan? - Eduard Galoyan? - Marcelo de Bello Cioffi**
Elena Martynova® - Irena Martirosyan’ - Tatiana Grishaeva' - Felix Danielyan® - Ahmed Al-Rikabi” - Thomas Liehr”
Marine Arakelyan?®

and Jose A. Maldonado! SC I E N T I F I c
d'2n=)3’(8, 2z ngn=38, zz \) R E P O R T S

9 2n=38, wZ 2n=38, WZ 92n=38: wZ I DL fs =T |'|

Matthew K. Fujita,' Sonal Singhal,? Tuliana O. Brunes,’

W Gk b lates |

Cytogenetic mechanisms of
unisexuality in rock lizards

Victor Spangenberg™® =, Marine Arakelyan®®, Mamelode ello Ciofi™", Thomas Lishe®,
Abmed Al-Rikabi®, Elepa Martynova®, Felix Danielyan®, llosa Stepanyen®, Edwand Galoyan™ &
Osana Kolomiets®

Cxema rubpmagHoOro NpouUcCxoXxaeHnsa AUnnonaHbIX
napTeHoreHeTu4yecknx BmaoB D. unisexualis (2n = 38) ot
maTepuHckoro D. raddei nairensis n otyoBckoro D. valentini BuaoB




IBONIOLMOHHOE 3Ha4YeHue NonoBoro
pa3MHOXeHuUA

peKoMOUHaLMA: COXpaHEeHMe U NOBbILLEeHUe reHeTUYeCKoro
pa3HooOpasus, anNMMMHaUNA BpegHbIX MyTauuu =—=  MOBbILWIEeHNe
XXN3HeCcnocobHoCTHU
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Mei103 U N0N0BOE PasMHOKEeHUe

MonoBow npouecc 3ykapuoT Hepa3pbIBHO CBSAI3aH C Ppa3MHOXeHUeM.
MonoBoe pasmMHOXeHMe NnogaepXUBaeT CBA3b MeXAy NOKONIeHUSIMU U
obecneynBaeT reHeTU4YECKYIO LIeNIOCTHOCTbL Buaa
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Melo3 KOHCepBaTUBEH

Heredity (2002) 88, 175-141 10.®. BoraAHoB, 0.J1. KONOMUEL,
2002 Nature Pubkshing Group All nghts reserved D018067X/02 525.00

wwew.nature.com/hdy

CvHanNToOHeMHbIN
KOMMNJEKC -

Origins of the machinery of recombination and sex s e

T Cavalier-Smith




OPEN a ACCESS Freely available online 2014 @'PLOS | BIOLOGY
Essay

Sex Determination: Why So Many Ways of Doing It?
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Tia-Lynn Ashman®, Matthew W. Hahn’, Jun Kitano®, Itay Mayrose®, Ray Ming'?, Nicolas Perrin'’,
Laura Ross'?, Nicole Valenzuela', Jana C. Vamosi'?, The Tree of Sex Consortium’
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GBOHI-OLI,VIFI CUCTeMbl onpeaersieHnA noJyia BKJ1lO4YaeT:
- BO3HUKHOBEHME U pa3BUTHE NOJIOBbIX XPOMOCOM (T.€. TaKUX
rpynn cuenneHusi, HacnegoBaHUe KOTOPbIX KoppenupyeT C Nosiom)
W, napannensHo,
- BO3BHUKHOBEHME U 3BONIOLMIO FeHOB, TOYHee, KaCKagoB reHoB,

obecneynBarOLWUX pa3BUTUE COOTBETCTBYHOLLNX
NPU3HaKoB N PYHKLUUU

AeTepMMHaLuMM nona oguHakoBa y pa3HbIX OPpraHU3MoB:
> NepBUYHbIU CUrHan, pa3Hbin ana camuoB un camok GSD TSD
> KITl0OMeBOM reH, KOTOpPbIX OTBeYaeT Ha NepBUYHbLIN CUTHan,

> reH, ABOMHOMW nepekrYvyaTtenb, OT KOTOPOro 3aBUCUT BbIOOP
MeXxay ABYMS aribTepHaTUBHbIMM NporpaMmmMamm

AgeTepMnHauuum norsa - KOHerTHbIﬁ KaCKaa reHoB, pa3finvyaeTcs He
TONMbKO Ha ypoBHe TUNOB, HO AaXe Ha ypoBHEe BUOOB

QAMUATEHETUKA
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Feature Review

Sex determination and SRY: down to a
wink and a nudge?

Ryohei Sekido and Robin Lovell-Badge

“sex determination is a story of opposing
forces and crucial alliances. It is a matter of
timing (and expression level) that determines
which pathway wins”

I “ Insights & Perspectives

Random sex determination:
When developmental noise tips
the sex balance

urebe 3uiyy

Nicolas Perrin
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Tunbl onpeaeneHus nona

pasaeneHue ycrioBHO! BO3MOXHO:
nepeonpeaeneHme nona npu GSD noa BNUAHUEM BHELWHeEU cpeabl
reHeTU4eckume ocHoBbl TSD

C. picta: TSD Gene Network
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An epigenetic regulatory switch controlling temperature-dependent

turtle Trachemys scripta elegans sex determination in vertebrates

Xi-Yin Li"*" & Jian-Fang Gui"”’

At female-producing temperature (FPT), the expression of Kdm6b is down-regulated. Consequently,
Dmrtl promoter undergoes H3K27 trimethylation, which suppresses Dmrtl expression and leads to
female development. At male-producing temperature (MPT), Kdm6b expression is up-regulated, and

the KDMG6B protein demethylates Dmrtl promoter, which up-regulates Dmrtl expression and leads to
male development
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MonekynsipHble MexaHn3mbl TSD y penTtunun:

coBpemMeHHasa Mmoaenb
Embryonic Temperature Programs
Phenotype in Reptiles

Sunil Kumar Singh, Debojyoti Das and Turk Rhen*
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Sex reversal triggers the rapid transition from genetic
to temperature-dependent sex

Clare E. Holleley', Denis O'Meally', Stephen D. Sarre’, Jennifer A. Marshall Graves'?, Tariq Ezaz', Kazumi Matsubara't,
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Mewno3. MynsTuBaneHT — 12 nonoBbIX XpoMocoMm. L. pentadactylus.
(a) Diakinesis showing ring (ten chromosomes) and six

regular bivalents. (b) FISH with telomeric probe (green) in diakinesis
cell of L. pentadactylus. (c) Schematic

representation of cell in (“b”); arrow = meiotic ring, arrowheads =
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(Skaletsky et al., 2003)
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Vertebrate sex determination:
evolutionary plasticity of a
fundamental switch 2017
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A brief history of sex determination

Isabelle Stévant™”, Marilena D. Papaioannou™”, Serge Nef"“"

o SRY

60 kb

140 kb
35 kb

Yg

Y chromosome

1959 1966 1966 1967 1989 1990

10.5 dpc

Germ cells, Endothelial cells

Somatic cells

(a) Narrowing down of the testis-determining factor
from the Y chromosome to the Sry gene.

(b) The photo shooting for the cover of Nature was
somewhat complicated: (from left to right) Nigel
Vivian, Robin Lovell-Badge, and Peter Koopman
are trying to get Randy to hang from a rod for the
picture

11.5dpc

Germ cells, Endothelial cells

Pre-Sertoli cells

12.5 dpc

Germ cells, Endothelial cells
Sertoli cells

Polanco, Koopman, 2007
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REVIEW

Male sex determination: insights into molecular
mechanisms

Kathryn McClelland, Josephine Bowles and Peter Koopman
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Sox9

. . Coelomic epithelial
. Pre Sertoli cell expressing Sry ame cells & O Granulosa cell expressing Fox/2
. Sertoli cell expressing Sox9 @ Germcell () Granulosa cell expressing LgrS

Leucine-rich repeat-containing G protein-coupled receptor 4 (Lgr4) is a type of
membrane LGR4, which is a membrane receptor of Rspol
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YPOBEHb 3KCnpeccuun Sry OOIMKeH NpeBbICUTbL OnpeaeneHHbI YPOBEHb B
KOPOTKUIM nepuog pasBuTus ans Toro, YTobbl coMaTtnyeckme KneTkm
pa3BMBaIOLLMXCA FOHa4 UHAYUMpOBanu passutue knetok Cepronu
KONMMYEeCTBO KNETOoK, AnddepeHumnpyromxcsa Kak npe-Ceptonu Takke

AOSMKHO MPEBbLICUTb ONpeAeneHHbIN YPOBEHb ANS TOro, YTobbl NPOM30LLISIO
dopMupoBaHME CEMEHHMKOB

Kashimada and Koopman, 2010



OeTepMmuHauusa nona: nepeknovyeHne u nogaBneHue
nporpamMm pasBuUTUSA
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WNT4 (Wingless Type MMTYV integration site family, member 4), RSPO1 (R-
Spondinl) n FOXL2 (ForkheadboxL?2) — dpakTopbl, onpegensioume passutme

AndHUKoB. OHU cynpeccupyroT andpdepeHumnanmio rno My>XCcKkomy Tmny, B
OCHOBHOM, nyTeM n3mMeHeHua akcnpeccun SOX9
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Ovarian development and disease: The known and the unexpected
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SRY, Sex-determining Region on the chromosome Y
Sinclair et al., 1990, Koopman et al., 1991

HMG domain
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DNA bending



SRY, Sex-determining Region on the chromosome Y
Sinclair et al., 1990, Koopman et al., 1991

TBR
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@g ;!f SRY on on
2V AFS q -
free SRY B i
4] + dissociated SRY off i upst%m &
factors SRY factors @ HMG domain

®yHKUMA SRY — perynsiumsa 3KCnpeccum reHoB Minor groove -

nonoonpeaensoLllero Kackaga
cnpaBa: akTuBauus TPpaHCKpMnuuun
npoucxoauT Npu cBA3biBaHUU nNpoAaykta SRY
c onpepeneHHbiM panoHom AHK, SRY
narndaert AHK ocobbim obpa3om, 4yTo
Nno3BOSISeT coOpaTbLCA KOMMJIEKCY aKTUBaToOp-
KoaKTuBaTop

crieBa: HeT CBA3bIBaHUSA, He obpa3yeTcs
NMPOTEUHOBbLIN KOMMJIEKC U KOMIMJIEKC
aKTMBaToOpP-KOaKTUBaTOp Ukiyama et al., 2001
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The mouse Sry locus harbors a cryptic exon that is
essential for male sex determination

Shingo Miyawaki?, Shunsuke Kuroki*%, Ryo Maeda', Naoki Okashita™, Peter Koopman®, Makoto Tachibana™2*
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perynauua Sry

Transcriptional Regulation of the XpOMaTuH
Y-Linked Mammalian Testis-Determining
Gene SRY

Naoki Okashita Makoto Tachibana
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DEVELOPMENTAL DYNAMICS 242:307-319, 20

SPECIAL ISSUE REVIEWS-A PEER REVIEWED FORUM

Transcriptional Evolution Underlying
Vertebrate Sexual Development

Nicole Valenzuela,* Jennifer L. Neuwald, and Robert Literman

CBX2 (chromobox homolog 2)

N3MEeHeHne XxpomaTumHa

upregulation male-related genes SRY, SOX9, SF1
n negatively regulates female-related FOXL2
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Microtus cabrerae

rMMraHTCKue NnonoBblie XPOMOCOMbI
y CaMLIOB 1 CaMOK NMPUCYTCTBYIT HECKOJIbKO
konuu Sry (ncesporeHa) + dpparmMeHTbl L1 n LTR
peTpoaneMeHTOB HaAa X nY

Marchal et al., 2008

UcKknroyeHna u3s npaBun

1. CNUWIKOM MHOro Sry

Tokudaia muenninki

24 konuun Sry (nceBporeHa)
TONbKO HA Y

Murata et al., 2010



Uckno4vyeHnsa us npasun

2. Moyt HeT Y ‘ .
HeT Sry

Tokudaia osimensis 2n=25

T. tokunoshimensis 2n=45

HeT Sry, HO YaCcTb Y-XPOMOCOMbI
TpaHcrnouupoBaHa Ha X

Arakawa et al., 2002; Kuroiwa et al., 2010



Ellobius talpinus

2n=54, NF=54, XX ¢, &
Ellobius tancrei:
2n=32-54, NF=56, XX @, &
Ellobius alaicus

2n=52, NF=56, XX ¢, &

Ellobius fuscocapillus
2n=36, XY & XX @

Ellobius lutescens
2n=17, X0 ¢, &




Ellobius lutescens E. tancrei

E. talpinus

UcknroyeHus ns npasun
3. HeTY E. alaicus
HeT Sry
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Diverse Regulation but Conserved Function: SOX9 in
Vertebrate Sex Determination

Brittany Vining "2, Zhenhua Ming 12, Stefan Bagheri-Fam ! and Vincent Harley 1.2*
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Sox9 gene regulation and the loss of the XY/XX
sex-determining mechanism in the mole vole
Ellobius lutescens

Stefan Bagheri-Fam - Rajini Sreenivasan -
Pasecal Bernard - Kevin C. Knower -
Ryohei Sekido - Robin Lovell-Badge -
Walter Just - Vincent R. Harley

Human

Mouse

Rat

E.lut
E.tanc/talp
E, fusc
Cpossum
Platypus
Chicken
Lizard

Frog

Chromosome Res, 2012

SOX/TCF SOX (R5) SOX/TCF GATA
CCTTTGTTCCTAA--CCTGGGCAG-TATGGAGAAAATAACAATACCTTCTTTCAGARACTGTGGGGAATCTGAAAGGTAGGATTCCTGCTCTCCCAGATAAGAGCTGGCAG
CCTTTGTTCCTAA~~CCTGGGLGG~-TTTTCACAARATAACAATGCCTTCTTTCAGAMACT ~TTAGGGCTAAGAAAGAGAAGACTCC~ACTCTCGCAGATAAGGGCTGGCAG
CTTTTGTTCCTAA--CCTGCGCGGETTTTCACAAAATAARCAATACCTTCTTTCAGAACCT - TTGGGACTAAGARAGGTACAAATCC~TCTCTCCCAGATAACGGCTEGECAG
CCTTTETTCCTAT-~CCTGGGCAG=TTTTCACARAATAACAATAC-TTCESSEEE - - - B e GGCTAAGAAAGGGA-GACTCT~CCTCTCCCAGATAAGGGGA G

G

CCTTTGTTCCTAA~~CCTGGGCAG-TTTTCACAAAATAACAATAC-TTCTRS NS -~~~ B~~~ =~ GGCTAAGAAAGGGA~GACTCT-CCTCTCCCAGATARAGGGGT G
CCTTTGTTCCTAG-~-GCTGGGCAG-TTTTCACAARAATARCBATAC-TTCT NN — GGCTAAGAAAGGGA-CGACTCT-CCTCTCCCAGATAACGGET G
CCTTTGTTCCTAA-~TCTGCTCAG-TTTTTAGAAAACAACAATACCTTCTTTCAGARACTGCCAGGAGACTGAAAGGTAGGACTCCTGTTCTCTGAGATAAGAGTTGGCAG
CCPTTGTTCCTAA--CCTACGTTG-CTTTCGAAGGCTAACAATACCTCCTTTCAGCCCCTCCCAGGAGGCTGAAAGGTETTCTCCCTACCCTCCCAGATAAGAGCTGGCAG

CCTTTGTTCTCAA-~-GCTTGGC (85bp) AAGGTAACAATACATCCTTTCAGGCACTGCCARAG=======m=== CCCTACTCAAGCCCACTCCGATAAGACCTGGCAG
CCTTTGTTACTAAA-CCTGTGC (58bp) GGGAATACAATAGCTCCTTTCAGGCTGTGCCARGC————=————~- TTCTTCTCAAGCCCTCTCAGATAACCGCTGGECAG
CCTTTGTTCCGCTCTCCTGGGUTA-TACTGC-TCGGTARCARTACCTGCATTCAAGCTGTGCCARGCAGCACAACGCACGTACCCTACCAGTGT~AGATAAGAGTAGGCAG
* kR khR e 't'tt * * m ! * R E AR .'!aa

E. lutescens
E. tancrei

- XY/XX system
Ald —» Up-regulation i unstable (XX males)
of Sox9 - SRY dependence
reduced

E. fuscocapillus
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Mutations in the Testis-Specific Enhancer of SOX9in the
SRY Independent Sex-Determlnlng Mechanism in the

Genus Tokudaia

Ryutaro Kimura', Chie Murata®"?, Yoko Kuroki®**?, Asato Kur

SRY proteins bind to the testis-
specific enhancer of SOX9 (TES)
with SF1 to upregulate SOX9
expression in

undifferentiated gonads of XY
embryos of humans and mice.
The core region within TES,
named TESCO, is an important
enhancer for mammalian sex
determination
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differentiation is conserved in the
SRY-absent mammal, Tokudaia
e OSIMensis

Published: 09 September 2016 . .
ublishe eprember Tomofumi Otake! & Asato Kuroiwa?

Mouse Amami spiny rat
(Most placenta mammals) (T. osimensis, 2n=25, XO/XO)
New

Sry ene
i P

Er71 |viaTESCO  ER71  |via Another

Sox9 SOX9

SEX DETERMINATION l

Sex reversal following deletion

. . AMH
of a single distal enhancer of Sox9
Nitzan Gonen', Chris ,F‘ Fu!;tnerz, Sophie :Nood‘, S.'Alex-angra Garci_a—Morengz, BepOﬂTHO, TESCO He cTONb BaXeH B
Isabella M. Salamone~*, Shiela C. Samson' 1, Ryohei Sekido”}, Francis Poulat™, n eT epM VH au“ M nona

Danielle M. Maatouk”§||, Robin Lovell-Badge'§q

Science 360, 1469-1473 (2018) 29 June 2018
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Sry sex-determining region Y

Genetic Control of Gonadal Sex perynsaums 3KCrnpeccum reHoB NonoonpenensoLero kKackaaa

Determination and Development

Isabelle Stévant'?2 and Serge Nef'2* T ESCO
Enh13
(A) E8.5 E11.5
=

= H3K9me2

Nucleosome O Methylated CpG site

(B) E11.5

Gonen et al., 2018
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Two Y Genes Can Replace the Entire XY
Y Chromosome for Assisted SRY
Reproduction in the Mouse l
w:rtahlro Yamauchi, Jonathan M. Riel, Zoia Stoytcheva, Monika A. ——| SOXQ
testis determinant factor FGF9 Other
Sry Sex-determining Region on the FGFR2 genes

chromosome Y
spermatogonial proliferation factor
Eif2s3y

Testis
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Genomes of Ellobius species provide insight Cénome Rusearch
into the evolutionary dynamics of mammalian
sex chromosomes
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Article

Chromosomal Evolution in Mole Voles Ellobius Sry | Eif2s3y
(Cricetidae, Rodentia): Bizarre Sex Chromosomes,
Variable Autosomes and Meiosis
No Sry
Sergey Matveevsky 1* '5:’,7‘0xana Kolomiets *, Alexey Bogdanov %, Mikhayil Hakhverdyan * and
Irina Bakloushinskaya = " Elf23 3y iS
E. lutescens maintained

X0 - o in male and female
39 - a1 2676 Ellobius lutescens ST
~ - - 1k Fragments of the Sry
. fuscocapl us ey 216314 25 Ellobius fuscocapillus and Eif2s3y are
XY 6\ /XXQ maintained
E in male and female
X Al W genomes
0g7 Ellobius talpinus
E. talpinus E E B i
No Sry
XX@ Q X X
- -t e 24559
: Ellobius tancrei
E. tancrei Eif2s3y is
XXJ39Q =i maintained
X X ) in male and female
e genomes
E. alaicus
X X 2

0.005

CnenyLwoHKN — UCKITIOYEeHUe U3 npaBun



© Comparative Cytogenetics, 2010 . Vol 4, No. 1, P. 55-66. ISSN 1993-0771 (Print), ISSN 1993-078X (Online)

XY

1A | = Sexual dimorphism in prophase I of meiosis in the
7 " . ’.",4’,4 i Y / Northern mole vole (Ellobius talpinus Pallas, 1770) with
e U I isomorphic (XX) chromosomes in males and females

chromosome ' 4 )

bouquet o . X
O.L. Kolomiets !, S.N. Matveevsky?, 1.Y. Bakloushinskaya’
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BN Unique sex chromosome systems
in Ellobius: How do male XX
chromosomes recombine and

.. undergo pachytene chromatin

"™ inactivation?

Sergey Matveavsky!, kina
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ORIGINAL ARTICLE m%
Sex differences in the meiotic behavior of an XX sex chromosome pair 3 Bon |.o u Mﬂ n on o B blx xpo M oco M —
in males and females of the mole vole Ellobius tancrei: turning an X
intoa¥ ch ?
REESEANEN o6a nona romoramMmeTHbI
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