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Nonunnouamua U NPoUCXOKAEHUEe
3yYKapUoT

Monosoii npouecc y ranodunbHbIX NOAUNAOUAHBIX apxer 3 MepTBoro mops
Haloferax: obHapy»KeHa cuctema nepesayum reHeTMYecKoro matepuana,
MOXOXas Ha YTO-TO NMPOMEKYTOYHOE MeXKAY 0ObIYHbIM rOPU30OHTAIbHbIM
MepPeHOCoM MPOKaPMOT U 3YKaPUOTUYECKMM MENO30M.

Gross J, Bhattacharya D: Uniting sex and eykaryote origins in an emerging oxygenic world. Biol Direct. 2010, 5: 53-
10.1186/1745-6150-5-53.

JyKapuoTbl CKOpei Npou3oLLIN OT NOAUMIOUAHDbIX apxen. MoaunnonaHocTb
NPOKaPUOT AAeT KPAaTKOBPEMEHHOE NPEMMYLLLECTBO NPYU BbICOKOM
MyTareHese, HO AaJ/iee NoBbillaeT PUCK BbIMUPAHUA U3-33 HAaKOMJIEHUA
peueccuBHbIX BpeaHbiX myTtauuii. MpeogoneHue npobaembl HaKonneHus
BpeAHbIX MyTaLuui NPUBOAUT K NOABJIEHUIO MUTO3a, Meii03a U N0a0BOro
Pa3MHOXXeHuUA.

Alexander V. Markov and llya S. Kaznacheev. Evolutionary consequences of polyploidy in
prokaryotes and the origin of mitosis and meiosis // Biology Direct. 2016. V. 11. P. 28
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Nonunaonauna scTtpevyaerca 8
63a3anbHbIX AMHUAX FYKAPUOT

» Pactenuns (30-80% NOKpbITOCEMEHHbIX — HEAABHME NOAUNIONAbI)

» MMUBOTHbIE

» [pubwol

» AnbBeonatbl (MHPy30pUN,
CNOPOBUKU, AMHODAAreNNATbI)

» CtpameHonunbl (bypble Bogopocan,

OOMMKOTbI, ONa/inHbI)

Paramecium tetraurelia Alveolata
Phytophthora alni

Phytophthora infestans

Phytophthora meadii

Phytophthora megasperma

Albugo candida
Pythium sp.

Achlya racemosa
Saprolegnia multispora
Phaeodactylum tricornutum
Dickieia ulvacea

Seminavis sp.

Cutleria cylindrica
Macrocystis angustifolia
Ascophyllum nodosum
Cystoseira nodicaulis
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Stramenopiles

mn~n[n~<3f.:

Al

| Fungi
Metazoa
Viridiplantae
PROCEEDINGS
o Mwe R Swe B (2012) 279, 2697-2%9
THE ROYAL fT) 06 10, 1098 rxph 201 2.04 M
SOCIETY A/ bt swline § Apcil 2012

Review

Polyploidy in fungi: evolution after
whole-genome duplication
Warren Albertin'#** and Philippe Marullo”**



NMoaunnonaguna y no3BOHOUYHbIX:
runorte3a 2R

» 50 net Hazag: Cycymy OHO npeanaraet rmnoTesy
ABYX PayHA0B MNOMHOrO yABOEHUA reHoOMa Y
PAaHHMX NO3BOHOYHbIX (2R), OCHOBbIBAACH Ha
pa3mepax reHoma u nonmmopodusme &thno Evelition
n3opepmeHTOB

S. Ohno (1928-2000)

» Bce coBpemeHHble NO3BOHOYHbIE -
naneonoannaongol.

Chromosoma (Berl.) 26, 36—40 (1969)

1970

Microchromosomes )

in Holocephalian, Chondrostean and Holostean Fishes*

S. Oaxo, J. Muramoro**, C, Stexn1vs, L. CHRISTIAN,
W. A, KirreeLL




SBonoUUA Nocne AynauKauum reHoma

» N3O6bITOYHOCTb reHOMa.

Nonfunctionalization

BblpOXAEHME,
/ ‘ ' ncesAoreHn3aumna, noTeps
OYHKUMN

\ . ‘ Neofunctionalization

npnobpeTeHne HoOBOW GYHKLUUN,
BO3pacTaHMe CNOKHOCTH
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Cyb6dyHKUMoHanu3auma
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®OyHKUNOHANbHAA ANBEPreHUna: pasgeneHne pyHKUUN mexxay napasoramm
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el ot Preservation of Duplicate Genes by Complementary, Degenerative Mutations

Allan Force,* Michael Lynch,* F, Bryan Pickett," Angel Amores,*
Yilin Yan* and John Postlethwait*

On the Possibility of Constructive Neutral Evolution

Arfin Stoltzfus™



Cy6dyHKUMOHaNMU3aUMA U
HeoPYHKUMOHANN3AUUA

» HeT ecTkux orpaHnyeHumn: ceoboaa ans
ssoatoummn!

» B 6onblUMHCTBE C/IyYaeB U3MEHEH U
NPOUCXOAAT B PEry/IATOPHbIX LUC-3/1€MEHTAX.
3HAYUTENbHYIO POab UTPAOT MODOUAbHbIE
3N1€MEHTbl reHoMma.



Peaunnougusauuna

[MoTepa 6onblen 4Yactu AyNAULUPOBAHHbIX FTEHOB.

OueHb mano AYNANUNPOBAHHDbLIX TEHOB «BbIXKMUBaET» Nocne AeCATKOB
MWUNTUOHOB N1eT

~55% reHoB COXPaHMNOCb Y N0COCEBbLIX NOC/E MOJIHOFEHOMHOM *
aynankaumm (Mra) 80 max net Hasag (Lien et al 2016)

~ 56 % y rnagKon wnopuesomn narywku (Xenopus laevis) nocne 20
MJIH neT (Session et al 2016). .

~ 20-30 % y no3BoHOYHbIX nocne 2R (500 mnH net) (Putnam et al.
2008; Huminiecki and Heldin 2010; Makino and McLysaght 2010).
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NpoeKTbl No NONAHOreHOMHOMY
CeKBeHUPOBaHUIO

ARTICLE open

doi:10. 1038/ nature 12027

The African coelacanth genome provides
insights into tetrapod evolution

Chris T \mcmrn , Jessica Alfoldi’*, Alison P, Lee®, Shaohua Fan®, Herve Philippe®, hm MacCallum’, !n;z! Hua\h
Tereza Manousaki™® l;, i Schneider”, Nicolas Rohner™” , Chris Organ"!, Domitille (hllupm ,Jeramiah 1, Smith"’, Mark Robinson',

ApesHue cobbitna MIA:

OTnevyaTkn APEBHUX AYNJINKALUN Y
CoBpeMmeHHbIX TeTpanoa,

(Hox— Hox-A, Hox-B, Hox-C, Hox-D)

OPEN

The spotted gar genome illuminates vertebrate evolution
and facilitates human-teleost comparisons

OTH OCUTENIbHO H eﬂla BHUE CO6 bITUS I—-I I_.ul : Ingo Braasch'*, Andrew R Gehrke?, Jeramiah | Smith?, Kazuhiko Kawasaki®, Tereza Manousaki®,

rnagkaa wnopuesan NArywka, i gumometiclogycom/ 01O VMDD
cemra

Genome Biology

OPEN LETTER

o Sequencing the genome of the Atlantic salmon
(Salmo salar)
Sequencing of the sea lamprey (Petromyzon marinus) William 5 Davidson', Ben F Koop”, Steven JM Jones”, Patricia i, Rodrige Vidal', Alejandra Maass”, Inge Jonassen

genome provides insights into vertebrate evolution

Bevamdah | Sewath' 7, Shigellro Biarakn', Carson 11007, Tagana Sauka- Spengler™ ™. Ning Rang”,




NonHoreHoOMHbIe AYNAUKALUUU

NO3BOHOYHbIX
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Ponb NONHOreHOMHbIX AYNAUKaLUMiA
8 3BONIOLUM FrEHOMOB

» HesaceH Bknag NI B 3B0/NIOLMOHHbIE HOBLLECTBA, KOTOPbIE MPUBE/N K aZaNTUBHOM
paanauMm Nno3BOHOYHbIX. HaCKO/IbKO A0NONHUTENbHbIE KOMUK FrEHOB MOMOI/N
MOAMPULIMPOBATbL U YCIOKHUTL Pa3BUTUE U MOPPONOTMIO KUBOTHbIX

[NagKana wnopueBas narywka Xenopus laevis BO3HUKNA B pe3y/bTaTte
annoterpannongmnsaumm 20 maH net Hasaa. Bua aemoHCcTpupyeT NoBbIWEHHYO
YCTOMYMBOCTb K MHOKECTBY Pa3/IMYHbIX 3KOJIOTMYECKUX PAKTOPOB: 3aCyxe, COJIEHOCTH,
xonoay, UHGEKUMAM OTHOCUTE/IbHO CBOUX ANNAOUAHbIX POACTBEHHUKOB.

»  Comai L: The advantages and disadvantages of being
polyploid. Nat Rev Genet 2005, 6:836-846.
31.

Blomme T, Vandepoele K, De Bodt S, Simillion C, Maere S, Van de
Peer Y: The gain and loss of genes during 600 million years of
vertebrate evolution. Genome Biol 2006, 7:R43,

doi: 10.1186/gb-2006-7-5-r43.




Ponb NI 8 aganrauumn cepebpaHoro Kapaca

SCIENTIFIC REPg}RTS

OFEN Wider geographic distribution
and higher diversity of hexaploids
than tetraploids in Carassius

pieierppu oy species complex reveal recurrent
e polyploidy effects on adaptive
evolution

Wase-Li Liv, Fang-Fang Rang, Zhong-Wei Wang, Xi-Yin Li, Zhi Li, Xiao-Juan Zhang, Fan Chen,
Jian-Fang Mao, Li Zhoy & Jian-Fang Gui
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JBONIIOUUA AYNAULUMPOBAHHDbIX
reHoB: NONHOreHOMHbIe VS
CermeHTHble AYNAuKauum

Mocne N4 v CO 06bI4HO COXPAHALOTCA Pa3Hble FeHbl: :

MrA, so3HMKaT oHonoru: CoxpaHAaeTcsa A0308Bbi 6anaHc! CoxpaHAOTCA reHbl, Kogupyoume
KOMMOHEHTbI C/IOXKHbIX BUONOrMYECKUX KaCKaaoB, BOB/IEYEHHbIX B Pa3BUTUE, PErynsaLuto
TPAHCKPUMNUMWN, CUTHAIbHYIO TPAHCAYKLNIO, YTO YBEAMUYMBAET MOP(PONOrMYECKYIO U1
OYHKLMOHANbHYIO CIOXHOCTb OPraHM3mMa — rMraHTCKMUM ckayek!

Hanbonee 4acTo COXpaHAOTCA reHbl PEryasaunm TPaHCKPUMNLUU, KNETOYHOTO LIMKAA,
perynaunm passutma

C 6onbLuom BEPOATHOCTbIO TEPAKOTCA reHbl, BOB/1IEYEHHbIE B 6a3oBble MOJTEKYNAPHO-
reHeTn4yeckume npoueccobl: TpaHCAAUUNIO, penINKaUnio, CNJIANCUHT U peKOM6MHaLI,MI'O

C/A (cermeHTHble AyNAUKaALMK), BO3HUKAIOT Napanoru: a8 A0304YBCTBUTENbHbIX FrEHOB
BO3MOXHbl TO/IbKO HEBO/bLLME Wark U MOAYAALMA UMEIOLLMXCA NPOL,ECccoB

ONE SMALL STEP |

MNocne CA reHbl BbIPOXKAAOTCA N YTPaYMBAIOTCA HaMHOro Yauwe yem nocne M I8 'NFEOEIQNMI'AL'\EIJAP” g
SFOR M D

Freeling M, Thomas BC: Gene-balanced duplications, like
tetraploidy, provide predictable drive to increase
morphological complexity. Genome Res 2006, 16:805-814




ANNo- vs aBTO- NOAUNAOUAUA

TepmuHbI BNnepsble BBegeHbl B 1926 roay :

Kihara H, Ono T. Chromosomenzahlen und systematische gruppierung der Rumex
arten. Zeitschr Zellf Mikrosk Anat. 1926;4:475-481.

Tvn noAMNAOUANN CUNBHO BANAET Ha NOCAEAYIOLLYIO
3BOJIOLIUIO

Mewnos:

» ABTOnoaunaouAabl: MY/1IbTUBa/1IEHTbLI CO cnyqaﬁHo

PEKOMOUHUPYIOLLMMM YETbIPbMA FOMOJIOTMUYHbIMU
XPOMOCOMaMM

» Annononunaonabl: 6uBaseHTbl TOMOJOTNYHbIX
XPOMOCOM OT KaXXJoro AMniouaHoro npeaKa

)



CunbHbLIA reHOMHbDIN cTpecc y
annoTeTpanionaos

» TFeHOMHbIe MepecTPomnKU, BbI3BaHHbIe
aKTUBaLUMern MOBUNBbHbBIX 9N1E€MEHTOB

» HapyLeHMs B peryasumm reHHbIX ceTem



AccumeTpun B 3BONIOLUM
CybreHomoB annoTeTpanionaos
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AccumeTpuyHas asonouma AByx cybreHomos  : E—E d i. 4
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Xenopus laevis : - i

XTR1 XLAIL XLAIS XTA2 XLA2L XLAZS XTR3 XLA3L XLA3S

y = e =

CybreHom L - KOHCepBaTMBHbIN, MOXOX Ha : i e ! ,"in

npeaKoBbIN; == —

XTR4A XLA4L XLA4S XTRS XLASL XLASS XTRG XLABL XLASS

CybreHom S - CU/IbHO M3MEHEHHbIN,

BbIPOXAEHHbI (Aeneumnn, nHeepcuu, i — T
TpaHCcAOKaLMM). = —1
' :

ARTICL

L]

OPEN

d0i:10.1038/nature19840

Genome evolution in the allotetraploid
frog Xenopus laevis

Adam M. Session'**, Yoshinobu Uno**, Taejoon Kwon*>#, Jarrod A. Chapman’, Atsushi Toyoda®, Shuji Takahashi’,



OnpeaeneHue nona y noaMnnonaos

OnpeaeneHme nona AONKHO OYEHb YETKO PeryimpoBaTbCA
MoKeT 3aBUCETb OT BHELWHEN cpeabl U FeHeTUYEeCKMUX PaKTOpPOB.

Mpoule Bcero a4nsa NoANMNAONA0B, €CIN ONPEAENAETCA BHELWHEN
cpeaon.

Ecnn Bce-Takn MMeoTCA N0/1I0BbIE XPOMOCOMbI, TO OHWU HE A0/IKHbI
6bITb CMIbHO AndpdepeHUMPOBaAHHbIMK M3 33 A030BOro adpeKTa

CepebpsaHbli Kapacb (HegaBHU NANEONOANNAOUA C YaCTON
CNOHTAHHOM NoAnnouan3aunen): obHapyKeHa Koppenaums nona c
YNCAOM MUKPOXPOMOCOM

Extra Microchromosomes Play Male
Determination Role in Polyploid Gibel Carp

Cyregme Gorerve fos J0111453%-300 s s 5 13 Xi-Yin Li, Qi-Ya Zhang, Jun Zhang, Li Zhou, Zhi Li, Xiao-Juan Zhang, Da Wang and
o Wy Jian-Fang Gui
GENETICS July 1, 2016 vol. 203 no. 3 1415-1424; https://doi.org/10.1534/genetics.115.185843

Sex Determination and Polyploidy

e

Polyploidy in Animals: Effects of
Gene Expression on Sex Determination,
Evolution and Ecology )

B Wenthesm LW, Beukeboom L. van de Zande

Fdatanny Govatn s, Comwe fod | iomge of arel Evibinoessy Sache, Litamsty of Cruruages, Goasaupm
e et twrlireh




Tunbl reHeTUYECKOro onpeaeneHun
nona v noaAunaouaun

N

More males
More females!

Cuctema ZW/ZZ 6onee npegpacnonioxeHa K noannaongmm yem cucrema XX/Xy

ZZ/7Z\W: yBenuyeHue 4actoTbl CaMOK B NONYAALUKU, MEHbLLUMIK OTOOP Ha
OTHOLIEHME NOJI0B



Noannnounausauus u supoobpasosaHmne

» MrHoBeHHOe Bm,u,oo6pa308aHme T
penpoayktmsHaAa Usonauna nonmnionia,

» YBenmyeHme reHoMHoOro pasHoobpasua :
HOBbI MaTepuan AN 3BONOLMUMN.

» MonnnaongHblie reHoMbl HeCTabuabHbI U
BbICOKO AMHaMM4YHbI (MeHAeTca aKkcnpeccus
reHoB, COCTaB reHoma, P1U31oN0rna n npoyee)



Nonunnoungusauma n supgoobpasosarme

» BWAbl, CNOCODOHbIE K CAMOOMN/I040TBOPEHMIO, C
BbICOKOMN BEPOATHOCTbIO 06Pa3yHoT yCreLHYo
NONIUNIONAHYIO IMHULO

» lNocnepyrouee n3buparenbHoOe BbIPOXKAEHNE
PA3HbIX FTEHOB MOXET MPUBECTU K Aa/ibHENLLEN
PENPOAYKTUBHOMN U30NALUNN MEKAOY
cybnonynaumam noamMnaouaoB 1 AaTb Ha4ano
AOYEPHNM BUOAM




HepasHue NI y no3BOHOYHbIX

»

»

»

»

»

Jlyyenepsble pblbbl: AOBOSILHO YacTblie cObbITUA
B Pa3HbIX TNHUAX

AMdPMObUKN: 4OBOSIBHO YacTblie COObITUA, NPUYEM
AarXKe B ABYNOAbIX NONyNALUMNAX

YewynyaTblie penTuamun: peakue caydam
TPUNNOUAUUN B aCEKCYaNbHbIX TUHUAX

[TULbI: OYEeHb pelKue MyTaLMn, HEKOTopble
B3POC/Ibl€ BbI}KNBAIOT

MnekonuTalouwme: peakme mytaumm
HEeCOBMeCTUMbIE C ¥MN3HbIO



An Adult Triploid Chicken (Gallus domesticus)
with a Left Ovotestis'

S. Onxo, W. A. Krrrrern, L. C. Caristian, C. STeNtus
and G. A. Wrrr

Department of Biology, City of Hope Medical Center, Duarte, Calif.

Abstract. Cytological studies of a fully-grown Rhode Island Red chicken (Gallus
domesticus) with ambiguous sexual characteristics revealed a triploid chromosome
constitution with two Zs (3A-ZZ). While this bird had the left oviduct and right
rudimentary gonad of a normal hen, the left gonad was like an ovotestis with
a sharply defined cortex and medulla. In the cortex were embryonic ovigerous
cords containing odcytes in first mciotic prophase; those oocytes which had
reached dictyotene and formed primordial follicles were degenerative. In the
medulla were well-developed seminiferous tubules, a few of which contained
sperm heads, although in most spermatocytes, meiosis had not proceeded very
far. No diploid cells were found in squash preparations of spleen, bone marrow,
or gonad ; both somatic cells and germ cells were triploid.




brief communications

Discovery of tetraploidy in @ mammal

The red viscacha rat is unaffected by having double the usual number of chromosomes.

of each type of chromosome, is con-
sidered to be unlikely in mammals
because it would disrupt the mechanism of
dosage compensation that normally inacti-
vates one X chromosome in females'. Also,
any imbalance in chromosome number
should affect the normal developmental
processes and therefore constitute an evolu-
tionary end, as in triploid humans’.
Nevertheless, genetic evidence indicates
that the red viscacha rat, Tympanoctomys
barrerae (Octodontidae)’, is tetraploid. T.
barrerae, which is a highly specialized desert
rodent, has the largest chromosome com-
plement in mammals® with a single XY sex-
chromosome system (Fig. 1). Although
little is known about meiotic chromosome
pairing in T. barrerae, the constant diploid
number found in 13 specimens examined at
three localities in Argentina indicates that
segregation occurs normally.

sedthncet Awvmnnnliin mama .l

Polyploidy. or having more than a pair
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Figure 1 C-banded karyotype of a make Tyrmpanoctomys barrevae
from Mengoza, Argentna (4Nw= 102; fundamental number of
autosomal ams 1S 2005, The karyotype includes 36 pars of meta-
centric to submetacentric chromosomes and 14 pairs of subtelo-
centric autesomes. The X chromosome s the largest element,
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Figure 2 Bright-field photomicrograph of sperm cells from differ-
ent genera In the families Octedontidae and Abrocomidae. a, Tym-
panoctomys barrerag, b, Aconaemys fuscus, ¢, Ocfodon degus,
d, Spaleopus cyanus. e, Octomys mimax, 1, Octodontomys
Qlroides; g, Abrocorna bennetti
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KapuoTtun paBHMHHOM B1cKayeBon Kpbicbl (Gallardo et al., 2006).
Pasmep reHoma — 8.4 pg



»  mbpnansauyma nostopeHHon dppakumm AHK (KpacHbIN) 1 oTaenbHbIX NIAHTUHT Npob aery (CUHWUIA K
3e/1eHblIN) Ha XPOMOCOMbI BUCKALLEBOM KPbIChbI.
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Evolution of the Largest Mammalian Genome

Ben J. Evans'*, Nathan S. Upham'?3*, Goeffrey B. Golding’, Ricardo A. Ojeda®, and Agustina A. Ojeda®
'Biology Departrment, McMaster University, Hamilton, Ontario, Canada
“Field Museumn of Natural History, Chicago, IL

3Department of Ecology and Evolutionary Biology, Yale University, New Haven, CT
“Grupo de Investigaciones de la Biodiversidad (GIB), Instituto Argentino de Investigaciones de Zonas Andas (IADIZA), Mendoza, Argentina

*Corresponding authors: E-mails: evansbiimemaster.ca; nathan.uphamiiyale edu.

Accepted: June 21, 2017

Data deposition: Sequence data and assemblies from this study are deposited in the Sequence Read Archive of the Natonal Center fa
Biotechnalogy Information (NCBI), study SRP102508, bicproject PRINA380259, incuding RNA sequencing (RNAseq) reads and transcriptoms
assemblies for O. mimax, T. barrerae, X. tropicalis, and X fasvis, and whole genome sequencing (WGS) reads, for O. mimax and T. barrerae
Contigs >200 bp in length from the draft whole genome assemblies for O. mimax and 7. barrerae have been deposited at DDBIENA/GenBank it
subproject ID SUB2517200 under the accession NDGMOOO00000 and NDGNOOO0O000O0. The versions described in this paper are versior
NDGMO1000000 and NDGNO1000000. High abundance k-mer contig assemnbilies are provided in the Supplementary Material online.

Abstract

The genome of the red vizcacha rat (Rodentia, Octodontidae, Tympanoctomys bamrerae) is the largest of all mammals, anc
about double the size of their close relative, the mountain vizcacha rat Octomys mimax, even though the lineages that gave
nse to these spedes diverged from each other only about SMa. The mechanism for this rapid genome expansion is contro
versial, and hypothesized to be a consequence of whole genome duplication or accumulation of repetitive elements. To tes
these alternative but nonexclusive hypotheses, we gathered and evaluated evidence from whole transcriptome and whok
genome sequences of 7. barrerae and O. mimax. We recovered support for genome expansion due to accumulation of :
diverse assemblage of repetitive elements, which represent about one half and one fifth of the genomes of T. bamerae anc
O. mimax, respectively, but we found no strong signal of whole genome duplication. In both species, repetitive sequence
were rare in transcribed regions as compared with the rest of the genome, and mostly had no dose match to annotatec
repetitive sequences from other rodents. These findings raise new questions about the genomic dynamics of these repetitive
elements, their connection to widespread chromosomal fissions that occurred in the 7. barrerae ancestor, and their fitnes
effects—including during the evolution of hypersaline dietary tolerance in T. barrerae.

Key words: whole genome duplication, repetitive DNA, mammals, Rodentia, Caviomorpha, Octodontidae.



CnoHTaHHaA noAunaouanu3auma y
NO3BOHOMYHbIX

» OceTpoBble, Kapacu, awepunLbl, amemnouu

XpOoMOCOMbl TPUMIOUAHOIO NEHTAHICKOro YeLlyenanoro rekKoHa
(Lepidodactylus lugubris) (13 Trifonov et al 2015)



CobbiTMA noaunaouamnsaumm y
nyyenepbix poib
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P. S. Soltis and D. E. Soltis (eds.), Polyploidy and Genome Evolution,
DOL 10.1007/978-3-642-31442-1_17, © Springer-Verlag Berlin Heidelberg 2012
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MNpeaKoBbIii KAPUOTUN KOCTHBIX

CpaBHeHMe reHOMOB aMHUOT U KOCTUCTbIX pbl62

MpeaKoBbI KAPUOTUN XOPAOBbIX coaepKan 17 cMHTeHHbIX 610KoB (Putnam et al. 2008)

MNocne ABYX NIl === 68 Xpomocom
MpeaKoBbIX KAPMOTUN KOCTHBIX XMBOTHbIX — 12 nap xpomocom. OrpomHoe Yncno CANAHUM!

Vandepoele K, De Vos W, Taylor JS, Meyer A, Van de Peer Y:

Major events in the genome evolution of vertebrates:

paranome age and size differ considerably between rayfinned fishes and land vertebrates. Proc Natl
Acad SciUS A

2004, 101 :1638-1643.

Naruse K, Tanaka M, Mita K, Shima A, Postlethwait J, Mitani H: A

medaka gene map: the trace of ancestral vertebrate protochromosomes revealed by comparative gene mapping.
Genome Res 2004, 14:820-828.

Woods IG, Wilson C, Friedlander B, Chang P, Reyes DK, Nix R,

Kelly PD, Chu F, Postlethwait JH, Talbot WS: The zebrafish gene

map defines ancestral vertebrate chromosomes.

Genome Res 2005, 15:1307-1314
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Reconstruction of the vertebrate ancestral genome
reveals dynamic genome reorganization
in early vertebrates
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dunoreHnna oceTrpoobpasHbiIX
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BoiaBneHue NpeaKoBoil NaneoTerpaniouaum C
NOMOLLbIO XPOMOCOMHOr0 N3NHTUHIA




Busyanusauua pasHoi 380I0UMM NAPaNOros y
cnbupckoro ocerpa
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Sterlet genome sequencing

Genomes and transcriptomes of male and female sterlet were sequenced on HiSeq platform;

After QC and trimming using k-mer analysis genome size was estimated as 1.4-1.8 Gbp, coverage for each
sample is ca 28x. Assembly with three programs was performed, only SOAPdeNovo was successful in
reconstructing contigs with N50= 500.

Some repetitive elements were found to be overrepresented in the female genome

Transcriptome

Illumina HiSeq PE reads were generated for two samples (Male gonad and Female spleen) of polyA-RNA
libraries. After QC and trimming preliminary assembly was conducted. Now (20150420) protein
annotation, read filtration and scaffolding with other species transcriptomes are under process.

i “
PACBIO sequencing

RAD seq B1 (Female 8f) gDNA 420(300) 216379439
B2 (Male 9m) 100 gDNA 420(300) 222530849
RNA1 (Male gonad) 100 polyA-RNA 282(162)? 105913690

RNAS3 (Female

- ?
spleen) 100 polyA-RNA 220(100)? 94135627

36



CexBeHupoBaHUe OTALNbHbIX
XPOMOCOM CTepnagu

peak no reads aligned concordantly reads aligned concordantly
MIDI No chr. No reads exactly 1 time {gar) gar chr. exactly 1 time {H5A)
reads % reads Yo
51 31 16 136912 1506 1.32 7 9636 7.04
52 52 13 107177 2068 1.93 12, 207 13305 12.88
53 53 11 85926 1015 1.18 12 8458 9.84
54 a5 23 or 25 | 100975 1077 1.07 277 17486 17.32
55 56 15 109161 1064 0.97 10, 23 8482 177
56 a7 22 66669 9638 1.45 27 14731 22.10
57 58 14 83882 1493 1.78 1,8 11054 13.18
58 29 11 98724 1493 1.51 12, 207 6803 6.90
59 60 18 63454 564 0.89 7 3945 6.22
510 61 4 78743 1702 2.16 14 2274 2.89
511 B3 52435 1085 2.07 4 1609 3.07
512 64 8or3 41692 738 1.77 - 2266 5.44
513 B8 6 62191 1171 1.88 4 2818 4.53
514 69 64539 1048 1.62 12 3126 4.82
515 70 3 42616 826 1.94 1 2421 5.68

The spotted gar genome illuminates vertebrate evolution
and facilitates human-teleost comparisons

Imgo Brassch' ™, Andrew R Gehrke?, Jeramiah | Smith’, Karuhiko Kawasaki', Toreza Manousaki®,

Photo by Raimond Spekking




Ancient paralogs in sterlet genome

DLGEGGFGSSTLLKLTYDKFDVNLRNDDALIKNYGLLSCFKKDMHKVETYLKVMKCRRFVESN

ANy

DLGEGGFGSSTLLELTYDEKFDVNLENDDELFENY GLLSCFERDMHEVET YLEVMECREREVESN

DLGEGGFGSSTLLKLTYDIFDVNLRNID FENY GLLSCFERDMHEVETYLEVMECERFVESN

ARUZ

ARU3

DLGEGGFGSSTLLELTYDKFDVNLENDDALFENY GLLSCFEEKDMHEVET YLEVMEKCEREVESN

DLGEGGFGSSTLLKLTYDKFDVNLRNDDALFKNYGLLS CFKKDMHKVET YLKVMKCRRFVESN
DLGEGGFGSSTLLKLTY DlFDVNLRNEDlIL FKNY GLLSCFKKDMHKVET YLKVMKCRREVESN

AGUL
AGUZ

DLGEGGFGSSTLLKLTYDKFDVNLRNDDALFKNYGLLSCFKKDMHKVEIYLKVIKCRRFVESN

DLGEGGFGSSTLLELTYDEFDVNLENDDALFENY GLLSCFERKDMHEVET YLEVMEKCERFVESN

DLGEGGFGSSTLLKLTYDKFDVNLRNDDALFKNYGLLSCFKKDMHEKVET YVl cBlFvEsN

HHU1

HHUZ

DLGEGGFGSSTLLELTYDKFDVNLENDDALFENY GLLSCFEEDMHEVET YLEVMKCRRFVESN

DLGEGIFGSSTLLKLTYDKFDVNLRNDDAIFKNYGLLSCFKKDMHKVETYLKVMKCRRFVESN

AST1

DLGEGGFGSSTLLELTYDKFDVNLENDDALFENY GLLSCFEEDMHEVET YLEVMEKCEREVESN

DLGEGGFGSSTLLKLTYDKFDVNLRNDDLFKNYGLLS CFKKDMHKVET YLKVMKCRREV[ESN
DLGEGGFGSSTLLKLTY DlFDVNLRNE DA FKNY GLLSCFKRDMHKVET YLKVMKCRREVESN

ABRA1

ABA2
ABA3

DLGEGGFGSSTLLELTYDEFDVNLENDDALFENY GLLSCFERKDMHEVET YLEVMKCERFVESN

APE1

[iBa napanora comaToTponuHa
ObInn paHee obHapyXeHbI B
reHome 240-XpOMOCOMHOIo
pycckoro ocetpa (Yasuda et al
1992), otnnyatowmecs no 3
3aMeHaM aMNHOKUCIOTHBbIX
ocTaTtkoB. Mbl 06Hapyxunun aea
napasnora cCoMaToTPONuH a B
reHome ctepnaam (2n=120), 4yto
YKa3blBaeT a UX NPOUCXOXAEHME
y obuiero npegka oCeTpoBbIX
no4vtn 200 MNH NeT Ha3ag



MHo)ecTBeHHbIe IOKYCbl IerKuX uenei
ummyHornobynmHos (IGL) B reHome crepnagu

AHanus TpaHckpunToma ctepnagn  ——>  Yetblpe fnokyca IGL.
leTeporeHHble KOHK IGL1-4 amnnuduunpoBanu n cekBeHnpoBaHunu Ha MiSeq lllumina.

AHanma nocrnegoBaTefibHOCTEN noarsepanst BbICOKYH reteporeHHoOCTb O4HOIro U3 paHee
ONMCaHHbIX JTOKYCOB

N Mbl onmcann HoBoe ceMencTBo V - CErMeHTOoB 3TOro JIOKYyCa.

MpooykTbl Apyrux Tpex nokycos (IgL2-4) onncaHel Bnepsble. OguH n3 Hux (IgL4) kogupyet
WHBAPWaHTHYIO NErkyto Lenb ¢ HEOBbIYHBbIM YKOPOYEHHbIM AOMEHOM Ha N KoHLe 6e3 romonoruu ¢
apyrumu |G gomeHamu.

JTa uenb MOXET UCMNOoNb30BaTbCSA Kak NPOMEXYTOYHbIN NOCPEAHUK NPU peKOMONHaLMK TSXKENbIX
uenen nMmmyHornodynunHos. [1Be apyrux uenu (IgL2-3) kogmpytoT 06bl4HbIE PEKOMOUHUPYLOLLNE
nerkue uenu, Ho Ux pasHoobpasme o4eHb HU3KO (Tonbko no 1-3 cermeHtam V, J n C). Takue
HU3Koe pasHoobpasne BbISI0 ONUCaHO Y KOCTUCTLIX PbIO.

HanbHenwunn aHanua akcnpeccum Igl2-4 ykaxkeT Ha yHKLMN 9TUX HEOObIYHbIX IgL.

Light Chap C,

Fe Muasvy Chain
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3aKa4YeHue

Hannune HeCKoNbKMX reHOMOB B KNeTKe Bbl/I0 KPUTUYECKMM 3Tanom npm
NPOUCXOXKAEHUN U PAHHEN 3BONIIOLMNM SYKAPUOT;

IBONOLUMA NyTEM NOJIHOW AYyNANKaUMen reHoma ABNAETCA PAacnpPOCTPAHEHHbIM
NPOLLECCOM Y 3YKApPMOT, 33 UCKNOYEHNEM CNYyYaEeB “3BONIIOLUMOHHbIX N0BYyLLEK”,
CUNIbHO YCNOXHAIOLWMX 3TOT NpPoL,ecc;

MMNPUHTUHT U BbICOKaA YYBCTBUTE/IbHOCTb K A03€e reHOB co3aanun addeKT
«3BONOUNOHHOM noBywKm» ana NIy maekonmutatowmx;

[ToNHOreHOMHbIe AyNANKaUUnM BeAyT K 3BOIIOLMOHHbIM MHHOBALUMAM B Aa/1EKOMN
nepcneKkTuBe, XoTa cpa3y nocse cobbitTna M/l BO3HMKAET MHOXKECTBO CEPbE3HbIX
npob61em, N3BECTHbIX KaK «TeHOMHBbIN CTPeccy

Pbibbl 1 ampurbun, a B 0COBEHHOCTM HEKOTOPbIE UX TAKCOHbI (OCeTpoBbIe)
ABNAIOTCA YAOOHbIMM MOoAensMmu ana nccneposanma npoueccos M
MWHMMaNbHbIN COBPEMEHHbIN FEHOM OCETPOBbLIX NPeACTaBAAET cO60oM MO3anKy
N3 TETPANIONAHbIX, ANNAOUAHbIX U YACTUYHO BbIPOXKAEHHbIX PAOHOB,
noaTeepXxaaa moaenb gunaonamnsaumm nocne MNrA

CUHTEHHble rpynnbl reHOMa BbISIBAAIOTCA MeXKay oceTpoobpasHbiMuM (cTepasab) u
KOCTHbIMM raHOMAaMM (NaHUMPHAaA LyKa) NyTEM CEKBEHUPOBAHUA OTAEbHbIX

XPOMOCOM
PepTUNBHOCTb MEKBUAOBbLIX TMOPUAOB U CKAOHHOCTb K NOAUNAOUAN3ALUN MOT
ObITb CBA3aHbl, YTO MOXET 0O6BACHATLCA O0c/1abneHnem YeKNOMHTOB B NaxuTeHe
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