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HpOHaCTb MExKAY INePBbIM U BTOPbIM OTAEJIEHHNEM

» CyuwiecTByeT pa3pbiB MeK Ay COBPEMEHHON MONEKYNAPHOMN
buonornenm n meamUMHON, KOTOPbIE CTPEMATCA «pPa3obpaTtb No
BUHTUKAM» }KUBYIO KNETKY U OPraHn3Mm C LUEe/iblo NOHATb
«MeXaHM3M }KMN3HN». OCHOBHbIM 0OBEKTOM nccaeg0BaHUA
CTaN YENOBEK, a TaKXKe ApYyrme opraHmM3mbl, Ha KOTOPbIX MOMKHO
CMOAENNPOoBaThb MNPOLLECCbl YENOBEKA B HOPME M MaToNOornm C
Le/Ibl0 MOHMMaHNA MeXxaHM3moB 6on1e3Hen N co34aHuUA
NEeKapcTs.

» C Apyrov ctopoHbl, 061acTb «OpraHM3MeHHoOM bruonorum»
(300n0rusa, 6oTaHKKa, aKoNOrMa N npoyee «Btopoe
OTAE/IEHNEY) CTPEMSATCA PEKOHCTPYNPOBATL IBOMIOLUIO }KUBbIX
OPraHMU3MOB, UX pacnpeaeneHne B NPOCTPAHCTBE U CBA3M
(B3amogencTeme) opraHM3mMoB CO CPeaon U C APYrMmu
OpraHMU3Mamm.



[IponacTe HAYUHAET CYyKaATbhCH

» haBHbIM 0bpa3om bnrarogapa nporpeccy B 06,1aCTU FEHOMUKU U
bnonormun pasBuUTUA, B HaCcToALLEE BPEMA Mbl BUANUM KONOCCAJIbHbIe
N3MEHEHMA B NOAX0AAX NPU U3YHEHUMN KTPAAULMNOHHOMN» 300/10TUM.
YT06bI NOHATL MEXaHU3M «PabOoTbI» OpPraHM3ma YesoBeKa, NPOCTo
3HaHWe reHoma YyenoBeka (onybamnkosaH B 2000r.) oKa3zanoch
KaTeropmyeckn HeaoCTaTo4yHO. Heobxoamm cTan «3BONHOLMOHHbIN
NoAaxoA» N KONNYeCcTBO « MOENIbHbIX OPraHM3MOBY CTaNo
CTPEMUTENBHO PACTU, BKAOYAA TENEPb HE TO/IbKO MblLLb U
06e3bsHY, HO 1 BoNbLIOE KONNYECTBO HeCrno3BOHOYHbIX. HMKOro He
yAMBULLb TENEPb UccnegoBaHnem gnabeta Ha myxax. M3yuyeHue
reHOB, Y4acCTBYIOLMX B MOpdOreHese Tenepb Ha4MHAETCA OT
Tpuxonnakca n rmgpbl. OTCeKBEHUPOBaHbI AECATKM NOJIHbIX TEHOMOB
6ecno3BOHO4YHbIX, N 3TU AaHHble HAaXxoAATCA No 6onblUen YacTn B
cBOH6OAHOM A0CTYNE YTO NO3BOMAET 300/10faM He TO/IbKO U3y4aTtb
Mmop¢0/10r1io, HO U NbITAaTbCA NOHATb KaK 3Ta mopdonorus
CcO34aeTcA Ha MOJIEKYNIAPHO reHeTUYECKOM YPOBHE - KaK B
npouecce ambpuoreHesa, Tak n B puaoreHeTU4ECKoOM
(sBonoumoHHOM) acnekre.



MoJiekyJisipHast GUJIOTEHUS BCe O0JIbIIIE
NoAMEHSAET TPAAUILIUOHHYIO CUCTEMATUKY

» Obunune n AOCTYNHOCTb AAHHbIX NO reHam (Kak
MUTOXOHAPUaNbHbIM, TaK U AAEPHbIM) NO3BOAAET BCE C
bonblen 4OCTOBEPHOCTbHO PEKOHCTPYMPOBATH
dunoreHunio.

» OgHaKo 06beKT (opraHmn3m) Ao/KeH 6biTb NEPBUYHDBIM,
BCe bosblue noaBaaeTca paboT, Korga opraHmn3m
OTCEKBEHMPOBa/N, a onpeaenunTb 3abbinn.,

» C Apyron CTOpPOHbI, NpeHebperaTb AaHHbIMU
MONEKYAPHON GUNOreHUN HENMPAKTUYHO.

» BbIBO/l: Xopowinn MONEeKynapHbIA CUCTEMATUK A0NKEH
6bITb B NepBylo oyepeab Xxopowum 300s10rom!



Tpu KJIr0UEBBIX BOIIPOCA OUOJIOTUU
» bnok npobnem 1. Kak n3 oaHom KNeTkmn obpasyeTcs
CNOXHbIN opraHu3m? (ambpunonorus)

» bnoK npobnem 2. Kak n3 ogHoro smaa obpasyerca MHOro
Apyrux BngoB? (asontoumsa)

» bnaok npobnem 3. KaK cBA3aHO cO3HaHMe (MblneHue,
NamATb, TBOPYECTBO) N CTPYKTYpPa Mmo3ra”?

» CNUCOK KpanHe cybbeKTuBeH. KTo xo4eT ero A0NoAHUTb?

» Ha nepBble 2 Bonpoca byaem NbiTaTbCA OTBEYATD.



CTpyKTypa Kypca
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Jlekumna 1. BBeaeHune B Kypc. [ponucxoxkaeHme reHHoro
pa3Hoobpa3una: AynanKaumm, MobmnabHbie 3N1EMEHTHI,
aNbTEPHATMUBHbIN CMJIANCUHT.

Nekuymna 2. leHbl BUA0OH6pPa3oBaHUA. [eHeTU4ecKkue
MeXaHU3Mbl yyacTeytowme B GOpMUPOBAHUN HOBbIX BUOOB

Nekuunna3. leHoreorpadpua (pmunoreorpadus).
PeKoOHCTpYKUMA pacceneHnn n opmmposaHma GayH nytem
CpPaBHEHWA reHOB.

Nekumna 4. OT reHoTMNA K deHOTUNY: perynauma Ha ypoBHeE
TPAHCKPUNUKUKN N TpaHcaAaummn, benok-AHK n 6enok-benok
B3aMMOAENUCTBUE.

Nekuuna 5. OpraHnsaums BUOXMMNYECKUX KaCKagoB U UX
perynauus.



CTpykKTypa Kypca (4acTtb 2, Evo-Devo)
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Nlekumna 6 u 7. NpouncxoxaeHme MHOrokneTouHbix. Ot
NBYXCNOUHbIX K TPEXC/IONHbIM. HOX-reHbl 1 3Bontoumsa
YNeHUCToHornx. PopmunposaHme NPoaOIbHOWN U
[0pP30BEHTPANIbHOM OCEMN.

Nekuus 8. OT reHoTUNA K peHoTUNY (M 0bpaTHO).
Nlekuma 9. MexaHn3mbl aganTaumm Ha MONEKYNAPHOM YPOBHE

. 30010TUSA B «MOCT-reHOMHYIO» 3pY. AHa/IM3 IKCNPECCUn reHoB
Ha MMKpo4YMnax, HoBble TEXHO/IOTMN B CEKBEHUPOBAHUM -
nnatdopma 454, Solid un lllumina. NMpoTteomuka.

Nekuusa 10. 3akntountenbHan. Ob630p coBpeMEHHOro
«MHCTPYMEHTapMA» 300/10ra U YTO HAC KAET B bamkanwme 5-10
NeT.



YpPOBHHU OpraHu3aluu
» TeHbl (AHK, leHoM)

4

» MHPopmaumoHHaa PHK (Skcnpeccom)

\ 4

» benku (MpoTteommka)

\ 4

» benok-6enkosble n 6enok-1HK B3anmoaencrems

\ 4

» deHoTmn (Mopdonormna, pusnonormsa, romeocTtas,
agantauum)



JAHK - camad cii0KHaa CTpyKTypa B XKUBBIX
opraHu3max!




C apyrou cropoHsl, JIHK mo cocraBy MaJio
OTJIM4YaeTcs oT O0yThIJIKU Koka-KoJibl!

Coke DNA Solubility
water water -
Sugar :
Sugar (sucrose) (dexoyribose) VERY High
Phosphate
(PO, acid) phosphate moderate
caffeine bases extremely low
(AT.C,G) 4

a NH,
884 T

caffeine Adenine



Phage A Escherichia coli Saccharomyces Caenorhabditis elegans Drasophila

50 kb (bacteria) cerevisiae (nematode) melanogaster
2 pages 4.7 Mb (yeast) Arabidopsis thaliana (fruit fly)
200 pages 12.5 Mb (plant) 165 Mb
500 pages 100 Mb 5 volumes
3 volumes

8 25 kb per page
1500 pages
per volume
(2 inches thick)

Human being
3000 Mb
80 volumes

Y MyX4YMH Ha ABa TOMA MeHbLLe...

Ho MHOTHEe opraHnu3Mbl UMEIOT T€HOM €111

Gonpie!



» MoxeT nm obe3bsaHa, bbrowas
MO KNaBULLAM KOMNbIOTEPQ,
Hane4yaTaTb coHeT LWWekKkcnupa?

A MOXET N PYHKLMOHANbHbIN reH BO3HUKHYTb
N3 criydamHoro Habopa HykneoTnaoB?



PoJib AVIININKAllUXA TEHOB U T€HOMOB.
HOJII/IHJIOI/I,[[I/IH Y MHOT'OKJIETOYHBIX

Known Paleopolyploidy in Eukaryotes

il i W

Susumu Ohno
Feb. 1, 1928 - lan 13, 2000

S. Ohno 1970
Evolution by gene duplication



http://upload.wikimedia.org/wikipedia/en/3/35/PaleopolyploidyTree.jpg
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TEPMHWHOJIOT'UA

AyTononunnaoua— yaBoeHue reHoma o4HOro BMaa

Annotetpannong (AmuteTtpannons) —CAUSSHNE TEHOMOB ABYX
61U3KNX BUOOB

[OMONIOrMYHbIE NOCNeA0BaTENIbHOCTU Ha3bIBaIOT
0pPMOO2UYHBIMU, ECNN K UX Pa3AeNeHUI0 NPUBEN aKT
BMA000Opa30BaHMA: €C/IU FeH CYLLLeCTBYeT Yy HEKOoero Buaa,
KOTOpbI AnBeprupyeTt c obpasoBaHMemM ABYX BUAOB, TO KOMUU
3TOro reHa y Ao4epHUX BUAOB Ha3blBalOTCA 0pmosao2amu.

[OoMmOoNnornyHble nocnenoBaTeNIbHOCTU HA3bIBAIOT
rapasiocuvyHoeimu, eCainn K X pasgeneHnto npuneeso ygBoeHmne
reHa: ec/in B npegesiax ogHoro opraHM3mMa B pe3sysibtate
XpON\OCON\HOVI MyTaunmnm npomsowsio ygsoeHme reHa, To ero
KON HAa3blBalOT napasiocamu.



CtpaHHble cBoUcTBa JI/[I' y BbrOHA U3
XO0JIOAUJIbHUKA.

Hepxanu sbtoHa (Misgurnus fossilis) B xonognunbHUKe 1 npu
KOMHaTHOM TemnepaType no 2-3 Heaenu

Boiaenanu J1I4I-A n3 mbiw,

Pasnnumna mexay «teniom» n «xonogaHom» NAr:
Pa3sninyHaa aKTUBHOCTD,

TepmocTabuibHOCTb,

AeHaTypaumusa MOYEBUHOM U T.A4.
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Fig. 2. Structure of the short (mANAZ, , = 1332 bp) and long (mANAY, _, = 1550 bp) forms of LDH-A mRNAs from skeletal muscle of
eatherfish Misgumus fossilis. Nucleotide mismatches are indicated outwards, whereas amino acid mismatches are indicated inwards.
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Fig. 3. Predicted quaternary structure of skeletal muscle LDH-A as-homotetramer (LDH-A™) from weatherfish Misgumus fossilis and close
up view on the contact area between two neighbouring subunits. Each subunit is coloured and the corresponding mismatched amino acids
are indicated.
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[IpuMep 2. B norckax «3MOpUOHAJIbHOW» JIETKOH
[erny MMUO3UHaA

I

13

Puc. 5. Dnekrpodoperpammbl JILIM n3 THYNHOUHBIX (),
OBICTPBIX (6) M MEJJIEHHBIX (B) CKEJIETHBIX MBbIIIII[ BHIOHA.
Snextpogopes B 12.5%-nom ITAAT.



Decapterus macrosoma mlc1
Decapterus tabl mlc1
Decapterus maruadsi mic1
Trachurus trachurus mic1
Caranx delicatissimus mic1
Tetraodon nigroviridis mlc1
Takifugu rubripes mic1
Cypselurus agoo mic1
Pennahia argentata mic1
Euthynnus pelamis mlc1
Thunnus thynnus mic1
Scomber japonicus mic1
— Theragra chalcogramma mic1
Danio rerio mic1
Cyprinus caroio mic1a
Misgurnus fossilis mic1
Engraulis japonicus mlc1
Sardinops melanostictus mic1 [
Oncorhynchus mykiss mic1 L M - 1 I/I J-[ ]_l M - 3
Danio rerio mic3 e |
‘I_ECyprinus carpio mlc3
Misgurnus fossilis mlc3 ~ 6
Decapterus macrosoma mic3 - T H CT bI X p bI
Decapterus tabl mic3
Decapterus maruadsi mlc3
Trachurus trachurus mic3
Caranx delicatissimus mic3
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Pennahia argentata mic3
Euthynnus pelamis mic3
Thunnus thynnus mic3
Scomber japonicus mic3
Theragra chalcogramma mlc3
Engraulis japonicus milc3
Sardinops melanostictus mic3
Oncorhynchus mykiss mic3 | |
i—: Rana pipiens mlc1&3
Xenopus laevis mlc1&3

{Ij Meleagris gallopavo mic1&3
H

‘omo sapiens mlc1&3

micl

mlc3
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45 40 353025201510 5 0
HykneoTtugHele 3ameHs! (x100)



Decapterus macrosoma mic3
Decapterus maruadsi mic3
Decapterus tabl mic3
Trachurus trachurus mic3
— Caranx delicatissimus mlc3
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Pennahia argentata mic3
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—| E Thunnus thynnus mic3
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Known Paleopolyploidy in Eukaryotes
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Letter

Genome Duplication, a Trait Shared by 22,000
Species of Ray-Finned Fish

John S. Taylor,'? Ingo Braasch,' Tancred Frickey,' Axel Meyer,'* and
Yves Van de Peer?

"Department of Biology, University of Konstanz, D-78457, Konstanz, Germany; 2Biology Department, University of Victoria,
Victoria, BC, V8W 3NS5 Canada; *Department of Plant Systems Biology, Flanders Interuniversity Institute for Biotechnology
(VIB), Ghent University, K.L. Ledeganckstraat 35, B-9000 Ghent, Belgium

Table 1. Duplicated Fish Genes and Human Orthologs

Human Query Each Column Lists Members of a Clade That is Orthologous to the Human

Sequences Query Sequence M| Qp AS
ATPTBT (4502277) Danio 9789577 Danio 11096273, Anguilla 1703468, + — +
Anguilla 7406523, Takifugu |GI22524
ATPTB2 (4502279) Danio 9789579 Danio 14150727, Takifugu |GI789 + + +
ATPTB3 (4502278) Danio 974774, Anguilla 7406521 Danio 9837579, Takifugu |GI9802 + + +
BMP2 (4557 369) Danio 2149148 Danio 2804175, Takifugu )GI7838 + + +
CYPT9 (13904858) Danio 12655890, Carassius 3913347, Danio 12655892, Carassius 2662332, + + +
Oreochromis 4838530, Oreochromis 3913346, Oreochromis
Oreochromis 4838536, Takifugu 4838538, Takifugu |GI22275, Ictalurus
|Gl6225, Pimephales 14041612 3913357, Oncoryhnchus 228574,
Oryzias 3913355, Dicentrarchus
14589321, Hippoglossus 13620178,
Paralicthys 4239990
DLL (10518497) Danio 2809389, Takifugu |GI3940 Danio 1888392, Takifugu |GI18204 + + —
DILX2 (4758168) Danio 2842748 Danio 108243, Takifugu |GI119697 + + +
DiLX4 (4503343) Danio 2842751 Danio 2842750 + + +
EFMNAS (4503487) Danio 2494365, Takifugu )Gl4301 Danio 2462953, Takifugu |G134618 - — —
ENT (7710119) Danio 4322044, Takifugu |GI28510 Danio 417127, Takifugu )GI32850 — — —
ENZ2 (11422302) Danio 417128 Danio 417129, Takifugu )GI7515 — — —
EPHB4 (4758290) Danio 3163942, Takifugu JG126074 Danio 3005901, Takifugu JGIT7145 + + +
FKHT (4503735) Danio 12004940 Danio 12004938, Takifugu |GI9390 - — —
FKHS5 (813447 2) Danio 2982347, Takifugu |GI20315 Danio 2982343, Takifugu |G13282 — — +
FLOTT (5031699) Danio 12751185, Carassius 2190561, Danio 12751187, Carassius 12751189, — + +

Tmleafrpemer 1S Q@ Tovleiframes ™13 23T7A4



Phylogenetic Timing of the Fish-Specific Genome Duplication Correlates
with the Diversification of Teleost Fish

Simone Hoege. Henner Brinkmann.* John S. Taylor,” Axel Meyer
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a, Distribution of K values of
duplicated genes in Tetraodon (left)
and Takifugu (right) genomes.
Duplicated genes broadly belong to
two categories, depending on their
K, value being below or higher than
0.35 substitutions per site since the
divergence between the two puffer
fish (arrows).

duplicated genes (K, > 0.35) in the
Tetraodon genome. The 21

Tetraodon chromosomes are
represented in a circle in numerical

\v

genes at their respective position on
a given pair of chromosomes.

Jaillon et al., Genome duplication in the
teleost fish Tetraodon nigroviridis reveals
the early vertebrate proto-karyotype

Nature 431, 946-957 (21 October 2004) |
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a, For each Tetraodon chromosome,
coloured segments represent conserved
synteny with a particular human
chromosome. Synteny is defined as
groups of two or more Tetraodon genes
that possess an orthologue on the same
human chromosome, irrespective of
orientation or order. Tetraodon
chromosomes are not in descending
order by size because of unequal
sequence coverage. The entire map
includes 5,518 orthologues in 900

syntenic segments.

b, On the human genome the map is
composed of 905 syntenic segments. See
Supplementary Information for the
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synteny map between Tetraodon and
mouse (Supplementary Fig. S11).

Jaillon et al., Genome duplication in the
teleost fish Tetraodon nigroviridis reveals
the early vertebrate proto-karyotype

Nature 431, 946-957 (21 October 2004) |
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Comparative Mapping of Tetraodor and Human X

The top shaws the commen ph,logenﬂk orgin of puffarfizh

. Eutherian
Pufferfish Chicken a
mammals Human
ISPK Xp22
PIGA \Xp22
PHKA2 \pll
MU RN Ap2l
SMS Xp221
SAT Xp22
TNI2 POLA xp223[INI6]
o Xplid
EXLMI Xpll
MAON Xpitd
PCTKI Xpll
PIRY 4 gl
KIV4EA Ngl}
TNIT7 HOPA Xl
canl \yl3
TAFZA AV1EN
PR AT A
LOCIT0240 Xg22
BTK Xq22
GK Nyl2
"‘Nl l Mip2 \gl2
1 BE2A Xiy24
GRIA Nqls
s Nyl
AKS p24
GLDC 9p24 m
TYRPL 9p23
A
TNI 8 S
ANXAL | 9q21
HNRPK 921 [INLIZ
HSD17B3 9422
T™MOD 9223 (TRITY]
EPB72 %933 [IRL1E)
g L I
TNI 10 PRX3 9933 [INI13)
AK1 934 TN
ENG 9q34 [(OIROIT]
AXS LAY
ABLI w34
b of human ch Xand 9 with the Tetraodon genome and an svoluticnary madel for the mammalian X.

chromozomes TNIT, TNI 2, and TN 7 and the human X. At &ft, the thres Tatroodon

blocks olconsemd symeny are depictad as green (TNI I), red (TNI 2) and purple (TNI 7) bars. At sight iz zhown the mezale synteny of human
X and the che of the ene crder Iz bazed on genomic sequence data (h
www.genome. ms:.edu/cghnlhgcamv«y Decamber 2001). he P&A aene, lndaoe;h Black, maps to a dfferent Tetroodon romosome ('I;?
ad, thuz, does not balcng to the delineated syﬂbe':!#l: . The two central sch drawings rep cal

Becauss human X orthologeus genes from TNI'T a ae linkad in chidien, we conchsde that an an autazome ocmahed thase two zets
of Xp and Xq genes even before the adan-manmalan spl! Becmsethe humm X erthologs belongi?':o the TNI 2 block ar= autozomal in marsuplals
and monactrentas, they repeezent a recent addition to the Forzimpl three X syntenic Tetroodon chromozomes are
depicted az blodes on the hypothatical X H. Wsdoesnotnﬁ«tthemlgemuder which mary dffer agnficantly from both the crder
in the thres Tetraodan chromozomes and In the human X. At bottom Iz zhawn a much lower of syntary consarvation for human chromazome
9 in the pufferfish than for the X. Conparative mapping of luman 9 othologous genes reveaks two syntenic blodks on TN 8 (crange) and TNET0 (blue).
One gene each rezide on TNI 1 (areen) and TNI 7 (purple), respactively. The genes indicated In Black all map to dfferent TNI chromosomes.
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Figure 5. Reconstruction of ancestral vertebrate proto-chromosomes
by comparison of zebrafish and Tetraodon gene maps. The 25 zebrafish
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The zebrafish gene map defines ancestral vertebrate chromosomes

lan G. Woods, Catherine Wilson, Brian Friedlander, Patricia Chang, Daengnoy K. Reyes, Rebecca Nix, Peter
D. Kelly, Felicia Chu, John H. Postlethwait and William S. Talbot

Genome Res. 2005 15: 1307-1314; originally published online Aug 18, 2005;
Access the most recent version at doi:10.1101/gr.4134305
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B. acutirostris — B. brevicephalus

B. megastoma —

B. crassibarbis — B. dainellii —

B. surkis

B. gorgorensis — B. gorguari

B. truttiformis — B. tsanensis —

B. longissimus — B. macrophtalmus —



B. dainellii

B. acutirostris B. brevicephalus B. crassibarbis

B. gorgorensi B. gorguari B. longissimus

B. megastoma B. platydorsus

B.intermedius

B. tsanensis

B. truttiformis
! | ¢ v; :

.

Figure 1. Heads of the 15 Barbus species of Lake Tana.



Chr.

H. dauricus 120
. mikadof @ 500
A. medirostris Z‘é 250
“_EA. schrencki E% 240
A. transmontanus | & 274
A. sinensis 264 + 3
————A. baerii 248 £ 5
HP N _EA. naccarii 246 + 8
| A. gueldenstaedtii 250+8
A. persicus >200
A A. brevirostrum ié unknown
A. fulvescens .‘_E’ 250
| I:A. nudiventris g 118+ 2
A. ruthenus 118+ 2
A, stellatus 118+ 2
H. huso 1182
[ A. oxyrinchus 120
'—A. sturio 116+ 4
S. plathorhynchus 1122
_CS. suftkusi unknown
S. albus unknown
P. spathula 120

Ficure 4.—Ploidy evolution in the Acipenseridae, including
some related Acipenseriform taxa for comparison. The tree
represents the topology, calculated using maximum parsi-
mony, of the entire cytochrome-b gene. Polyploidization
events are mapped on the tree using black boxes. The exis-
tence of heteroplasmy resulting from length variations of the
mtD-loop is shown by a white box (data were taken from
Lupwic et al. 2000: A. schrenckii, A. sinensts, and H. dauricus,
A. Lupwic, unpublished data; ZHANG 1998). The number of
chromosomes is reviewed in BIRSTEIN ef al. (1997). See also
Table 3.



Fig. |. Meuphases of species of group A fon the keft) and B (on the night), stained with different techniques. C-handing stined with propidium
sodide: (a) A. sellarwr, (D) A haerit Fluorecence i s hybndzason with Hind 11T satelite DNA: (c) . huwso, (d) A haerst. Chramomyan As
counterstaned with medhyl green: (e} H. hwso, (f) 4. gueldenssoedns. DAPI staiming: (g) and (h) respectively, the same metaphases i (¢} and (h)
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Recent Duplication of the Common Carp (Cyprinus carpio L.) Genome
as Revealed by Analyses of Microsatellite Loci

Lior David *7 Shula Blum,t Marcus W. Feldman,* Uri Lavi,i and Jossi Hillelt

2n= 100 107 mya |. Cyprinus camio
[

205 mya an L; Ir;‘?aume‘us (TSH)
Adstichthys mobilis

Clenophryngodon idelia
15 n 5 0 mya

1
- T ;
00E a0 0oz 000 Tamors-MNei's dsances

24 mya

100

Table 1 Fig. 5. —Gene tree of some cyprinids. Phylogeny is based on the
DNA sequence of the thyratrapin gene using the Tamura-Nei distance.
The tree includes Nanking sequences of two microsatellite alleles that are
Number — Type®  Primer Pair Family I (n = 59 fish) located down stream to the gene. Numbers outside the nodes are bootstrap
1 KoiS3-54 1 or 2 fragments in parents® Duvalues (%), and those inside nodes are estimates for divergence time
1 Knils5-36 =2 fragments in 59 offspring® Duf MYA). Above the family branches are chromosome numbers (2n).

I CCA I7 Duplicated® (differential fixation®) Dup

1 Koil7-18 1 or 2 fragments in parents” =2 tragments n parents™ Duplicated”

1 Koilll-112 =2 fragments 58 offspring® =2 fragments in parents™" Duplicated

1 Kai89-90 Duplicated® Duplicated® Duplicated®

1 Koi49-50 Duplicated® =2 fragments in parents™" Diploid

1 Kois-4 =2 fragments in 5 offspring® Duplicated® Diploid
1
1
1
1
1
1
1
1

Summary of Segregation Patterns of Microsatellite Loci in Families

Koill15-116 Duplicated® =2 fragments in parents™’ No data
Kotl9-20 Duplicated? =2 fragments in parents™" No data
MFW 14 No data Duplicated® No data
MFW 7 =2 fragments in parents™ Duplicated® (differential fixation®) No data
MFW 4 =2 fragments in parents™ Duplicated® (differential fixation®) No data
MFW 22 No data Duplicated® (differential fixation®) No data

Koid5-56 1 or 2 fragments in parents” Duplicated® (differential fixation®) No data
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A CarpBASE - Microsoft Internet Explorer

@aiin  Opaeka  Bwg  MsfpanHoe  Cepewc  Chpaeka

AppEC: |@ htty: Aflegr. liv.ac.uk/carpbase findes. Htm v | Mepexos
( A A | & R —

e Hazag -~ 1> @ @ \r_h p Manack WMBﬁpaHHDB @ Er}' o= M \_‘J ﬁ

Ceeimad (23 bioinf () biosaft () conferences [0 e-shopping [ friends [ fun Sy google [Dgulag Chhome [Dinfo Dnews [Chsturgeon [ travel () HKacnwi () library »

Google |[Gl+ vicooi 2 @ ~ on v B < Bookmarks B179 blocked 9P Check » 8 autolink v - suioElll (@ Sendtoy @ @ () Settings~

Laboratory for Environmental Gene Regulation
Data Centre

carpBASE

Environmental Transcriptomic Project is funded by Matural Environment Research Council (MERC). The aim of Carp EST analysis is to provide the
Carp ESTs with gene annotations to aid the interpretation of microarray expression data. We have sequenced approximately 13,000 high-quality
Carp ESTs from 14 cDMA libraries. Allthese ESTs have been analysed by the EST-ferret package. Further details of this project can be found at
Carp environmental transcriptomics project and our paper on PHAS (PDFE format),

The CarpBASE contains the updated result from Carp ESTs data analysis. You can browse from data set tables by using CarpBase-Browser or
search information by using CarpBase-Search. For the Carp cDMNA Library Resources, please see the Library Resources. To see how we built the
CarpBase, please refer to EST-ferret and ExprAlign.

For more details on our projucts, please visit our LEGR Home.

SEARCH the databases
BROWSE carpBASE
cDNA LIBRARY

LEGR HOME

&) #® 1MHTepHeT




Direct generation of SNP markers
for carp paralogs

LEGR Annotation Data Search LEGR HOME HELP

Choose database carpBASE 5.0 |~ |
Clone ID Example: 17010 or 01b07
_ Maingroup 1D Example: 341 or 971 or 357
By cluster info
Subgroup ID 1785-1 Example: 341-1
Against database: ALL Databases |« |
Max # of BLAST hits Best hit only |~ |
By BLAST info :
Best BLAST hitID, entry or acc # Example: PO5065 or ALFA_RAT
Best BLAST hit description Example: Aldolase A
EC number Example: 41213
Gene Ontology TermilD Example: Aldolase or 4332

[ Search ] CII’| Reset |




Search Results: There are 1 matches

Cluster information BLAST Searches \Other functional annotation
Sub-group ID: 1785-1 SwissProt Gene Ontolgoy
(C _ i }

onsensus) DB id DB entry Descriptions = ‘Idenlily Alignment|| Cellular Component

L value length + extracellular space
Cluster Tpye: config Maolecular Function:
Consensus Length: 840 bp Refseq » Cviokine activity
E Al p Biological Process:

623 clone members DB id DB entry Descriptions 1“,E;IUE‘It:lenlitg.' IE'%??E
46b19 (sequence) [Enzyme Annotation|

41102 (sequence)
46m06 (sequence)
41b086 (sequence) nr = o n
46b23 (seqguence) i infi - ‘ + Allgnme
25621 (sequence) DB id DB entry Descriptions value Identity length
44e10 (seqguence)
4120 (seguence)
45012 (sequence) Zabrafish protein
44K17 (sequence . - L . Ali

45003 (se quencei DB id DB entry Descriptions Ealue‘ldenhly ﬁl{:ggr;;r’n& nt
33k20 (sequence)
45c20 (sequence)
45h04 (sequence)
45c06 (sequence)
4403 (seguence)
46p24 (sequence)
47014 (seqguence)
44k01 (sequence)




Cluster 120 -serine (or cysteine)
proteinase inhibitor

— b3 03h08_{ 00

C1_01lo6_f_00.
C1 60j06_f 00.seq
— b3 12c11 f 00.scf
b3 _06pl14 f 00.scf

C1 51a04 f 00.seq

[ C1 02e05 f 00.seq

| b3 _05i09_f_00.scf
C1 53122 _f 00.seq

| b3_02h01_f 00.abl

' C1.01g04_f 00.seq
—— C1. 57112 f 00.seq
C1 45f13 n 00.scf
| b3 39g07_f 00.scf

C1l 16h15 f 00.seq
120 57112 _Danio_NM 001077758 _final




Cluster 2725 - ribosomal protein L26

b3 08all_f 00.abl
C1_03e20_f 00.seq
b3 08al2_f 00
C1_23k04 f 00.seq
C1_48I24 f 00.seq
C1 52h16 f 00.seq
b3 39k17 f 00.scf
C1_23a09 f 00.seq
b3 _73m08_f 00.scf
b3 40n24 f 00.scf
b3 72a10 _f 00.scf
C1_43i17_n_00.scf
— b3_08p04_f 00.abl
b3 10i17_f _00.abl
— C1_58e19 f 00.seq
b3 74b20_f 00.scf
C1_23m01_f 00.seq

b3 08023 f 01.abl

C1_58a22 f 00.seq

C1_60j15_f 00.seq

b3 08024 f 00.abl
C1 _03nl16 f 00.seq

C1_48d09 f 00.seq
C1 54k13 f 00.seq
2725 03n16 _Danio_ NM 213113 final

8 6 4 2 0
Nucleotide Substitutions (x100)

9.7
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F3 - & 'contig
(=] 11.03.0_genome_subgraup_table_sortedaver.ds ';"E'@
A B B D E F G H [ J K L ] M| P =

1 |Row_numt Maingroup Subgroup_ Subgroup_id Cluster_ty| Contig_singlet_ Conser Subgr Subgroup_menbers DE_BLAS Bit_score E-value ldenti £ Gene_name ]
2 24585 1708 11 1708-11 conti Contigl1 544 754 Cc_03a21_f 00.seq Cc_3806_n_00.scf nr 05 "4 00E-2180% "1 mtDMA - NOT hypothetical 18K pra
3 4185 2592 4 2592-4 |contig !CDntigfi f274 359 Ce 57c18 f 00.seq Co 57c¢08 f D0 secswissprot 284 "4 O0E-76'99% M Hemoglohin alpha chain

4 2430 1708 G 17036 caontiyg Cantigs %110 201 Ce_ 40824 n O0.scf Cc_37c23 n O0.sehr [AA, [ MAA - MUnelassifiable EST

5 3906 2439 124331 T 22(??) contip  Contigl 71 174 Ce_&1kD1_f 00 seq Cc_17m03_f 00 se swissprot 296 "4 IDE-B0'96% "I Hemoglobin heta chain

G 2846 1844 118441 s contig Contigl 280 108 Cc_ 54015 f 00.seq Co_52b02_f 00, sec swissprot 480 e-135  'B4% %405 ribosomal protein 52

7 2709 1798 2 17932 contiy  Contig2 706 102 Ce_33j07_n_00.scf Ce_10j01_f 00.seq tnr M, A, M/ Unclassifiable EST

8 3639 2302 273022 33 contig  Cantig2 v0z2 B9 Cc_ 5303 f O0.seq Cc_G0c02 f O0.seq swissprat 230 " ODE-B0B7% "1 40% ribosamal protein 520

9 3770 2360 423604 T 30 contig Contigd 152 83 Cc_53008_f 00.seq Cc_49f13_f 00.seq nr [AA, TFA, MNA& M Unclassifiable EST

1o 3N 2346 1 23461 contig Contigl 403 73 Cc_&7k20_f 00.seq Cc 51005 _f 00.secswissprot 396 e-110 V6% % Trypsin Il precursor (EC 3.4.21.4) (
11 3572 2270 122701 Y ~20 caontig Cantigl B3z 71 Ce_57a06_f 00.seq Co_53k19_f 00.secnr A&, [ MA& - MUnclassifiable EST

12 4248 2619 2 2192 77 contig  Cantig2 "1292 B8 Cc_49d01 f 00.seq Cc_49i14_f 00.seq swissprat 124 '8 ODE-28"2% "1 Pentraxin fusion protein precursar
13 2677 1785 117851 contiy  Caontigl B40 63 Cc 46019 n_00.scf Cc_41i02_n_00.scf swissprot 740 3 00E-3398% E Granulin-1 —
14 3574 2272 122721 cortiy  Contigl 793 55 Cc_48e18 f 00 seq Cc 54111 f 00.seq swissprot 132 " O0E-3090% ' Prato-oncogene tyrasine-protein kir
15 1058 760 176040 97 contig  Contigl "029 56 Cc_14j02 f O0.seq Cc_57a15_f O0.seq swissprat 394 e-109  72% % Chymotrypsin A precursor (EC 3.4,
16 2975 1908 1 1908-1 contig Contigl "398 54 Cc_45009_n_00. scf Ce_34g07_n_00.sc nr TAA, 1Y MNA& M Unclassifiable EST

17 3642 2304 1 2304-1 11 contig Contigl 119 E0 Cc 5204 f 00.seq Cc_55i05_f 00.seq 1swissprot 352 " D0E-96'92% "B0S ribosomal protein L9

18 2736 1809 218082 Y ~14 caontig Cantig2 127 43 Ce_46)19_n_00.scf Co_34e1Z_n_00.scf zebra.pt 816 5 O0E-16%6% Ehypothetical pratein LOCA49557 [D
19 2a47 15844 2 1844-2 7 cantig Cantig2 BE3 48 Cc_18i04_f O0.seq Cc_34n03_n_00.scf swissprot 471 8132 'B8% %403 ribosomal protein 52

20 3691 2926 123261 e contiy  Caontigl 15 43 Ce 48911 f 00.seq Co_S1p12 f 00.secswissprot 203 ") D0E-5299% MBO0S ribosomal protein L34

21 4030 2525 325253 caontig Caontig3 551 43 Ce 52313 f 00.seq Co_20i14_f 00.5eq nr A&, [ MA& - MUnclassifiable EST

22 249 1708 17 170817 contig Cantig1? 2199 47 Ce_44e08 n 00.scf Co_38012_n O0.scinr 02 "3 O0E-8081% "1 hypothetical 18K pratein - goldfish +
23 2676 1784 1 1784-1 contig Cantigl "I0BE A7 Cc_31d07_n_00.scf Cc_37d11_n_00 sc swissprat 127 7 ODE-29%42% "1 Mattectin precursor

24 74 G 1 56-1 T 38 contiy  Caontigl 093 47 Ce 0213 f 00.seq Cc 02104 f 00.sey swissprot 130 5 00E-3032% " Apalipoprotein A--2 precursor (Apo-
25 3628 2300 123001 Y39 contig  Cantigl a2 45 Cc_490118_f 00.seq Cc_B0523_f 00.seq swissprat 340 "4 IDE-33%8% %E0S ribosamal protein LG (TAX-rasp
26 3753 2353 323633 ~13 (38 contip  Contigd 793 43 Cc_57d02_f 00.seq Cc_44002_n_00.sc swissprat 174 "5 ODE-4388% T403 ribosomal protein 511

&7 3605 2287 122871 contig Caontigl 117 42 Ce 5513 f 00.seq Co 5608 f 00.seq swissprot 357 e-107  BO% [ Trypsin || precursor (EC 3.4.21.4) (F
28 2431 1708 717087 cantig Cantigs 163 41 Ce_45h10 n 00 5cf Co_34m24 n 00 scnr [AA, [ MAA - Unelassifiable EST

28 3563 2065 322653 contig  Cantig3 71 38 Cc_48nD3_f 00.seq Cc_5306_f 00.seq swissprat 62 7 ODE-40%0% " Fatty acid-hinding pratein, brain (B-
30 3596 2282 222822 Top contiy  Contig?2 B77 37 Ce_5B07_f_00.seq Ce_59k05_f_00.seq nr M, Bl Mi4  Unclassifiable EST

31 4062 2531 1 2831-1 28 contiy  Caontigl 733 37 Cc_B5e13 f 00.seq Cc_S4018_f 00.secswissprot 151 2 O0E-36"100%7 Uhiquitin

32 103 73 1 73-1 b contig  Cantigl " 162 37 Cc_ 5207 f O0.seq Cc_S0h03 f O0.sec swissprat 285 "l ODE-76%58% % Elastase-1 precursor (EC 3.4.21 36
33 2774 1829 318293 77 contig  Cantig3 003 36 Cc_S0p03_f 00.seq Cc_50n19_f 00 sec swissprat 317 ") ODE-B6'6% "I Translationally-controlled turar pro
34 2790 1835 118351 contiy  Caontigl 093 36 Ce_41g17_n_00.scf Co_53k05_f 00.sec swissprot 352 BO0E-9757% " Chymotrypsin B (EC 3.4.21.1) [Cor
39 2330 1637 316373 caontig Caontig3 109 33 Cc_44c02 n 00.scf Co_Blall f 00 secswissprot 463 e-130 V5% 405 ribosormal protein SA (pd0) (34
36 3589 2278 122781 1.8 contig Cantigl 718 33 Cc_49hD5 f 00.seq Cc_54p08 f 00 sec swissprat 348 5 ODE-36'6% "1B0S ribosaral protein L11

37 3873 2425 224252 7 contig  Cantig2 1841 33 Cc_S0008_f 00.seq Cc_48h08_f 00 sec swissprat 759 0.0 "00%'E Actin, cytoplasric 1 (Beta-actin)
38 4112 2056 2 25562 483 contig Contig2 T44 33 Cc_A0g18_f 00.seq Cc 58408 f 00.secswissprot 440 e-123  'B4% ZB0S ribosomal protein L7 a (Surfeit |
39 4117 2700 127001 Y92 contig  Contigl B13 33 Cc_03d14 f 00.seq Cc_49024 f 00.seq zehrapt 218 "4 IDE-5773% "I PREDICTED: similar to 14 kDa apo
40 4210 2593 128931 23 cantig Cantigl 126 30 Ce_6701Z_f 00.seq Co_48k05_f_00.secnr I T, Mi& MUnclassifiable EST

41 3426 2183 321833 7 contiy  Contig3 152 29 Ce 47103 n 00.scf Ce_47102_n_00.scf1swissprot 223 " DOE-5749% " High chorialytic enzyme 1 precurso
42 3571 2424 124241 " 31-35 contig  Contigl 419 29 Cc_04e16 f 00.seq Cc 51d18_f 00.secswissprat 511 e-144  B8% ZCarbonypeptidase B precursor (EC
43 4003 2501 128011 7 contig  Contigl B0z 29 Cc_54e19 f 00.seq Cc_54n22 f 00 sec swissprat 134 "4 IDE-3193% T Transrnembrane protein 47 (Transrr
44 4125 2562 2 Z862-2 contig Contig2 7as 29 Cc_58g24 f 00.seq Cc_50k11_f 00 sec swissprat 195 "I ODE-49%0% "1 395 ribosamal protein L43, mitoche
45 3396 2160 221602 T 49 contiy  Contig? 5229 28 Ce 1106 _f 00.seq Cc_31b24_n_00.scf swissprot 734 B 00E-3147% " Lysozyme © precursor (EC 3.2.1.10
45 3710 2335 123351 Y 3d contig  Contigl s 28 Cc_51j09_f O0.seq Cc_S53f19_f 00.seq ' swissprat 387 8107 BE% %40% ribosomal protein S5

47 3066 2420 224202 3.1 cantig Cantig2 :13?4 28 Cc_53¢20_f 00.seq Cc_5012_f 00.seq swissprat 263 "1 ODE-69'89% "1 403 ribosamal protein S18
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Bo3MoO>KHbI€ TYTU U3MEHEHUS
MapaJioroB IocJie AYIJUKaLUU:

» Oba napanora NPoAOAKAOT BbIMNO/IHATb OAMHAKOBYHO
bYHKUMIO

» OAWH 13 NapanoroB nepecrtaeT 3KCNPEeCccnpoBaThes
(cTaHOBUTbLCA NCceBAOreHOM)

» Mapanorn npunobpeTatoT TKaHecneunPUUYHOCTb IKCNPeCCnm

» apanoru HauMHatoT BbIMONHATb Pa3HYO PYHKLUUIO B OAHOM
TKaHM.



O6a napaJiora npogoJKarT
BBINIOJIHATH OJIJMHAKOBYIO QYHKIIHIO

Clone ID
b3_03h05
C1_01106
b3_12c11
C1_G0j06
b3 OBp14
C1_ 53122
C1_51a04
C1_02e05
b3_05i09
&7h22
49013

b3_02h01
¢1_01g04
C1_57112
C1 4513
b3_39q07
C1_16h15
BOR17
54001
52013

Singapore base 1D

CC_O070TE_SUD1_ADR

CC_O070TE_SU02_Co9
CC_0F0TE_SUo1_Bo7?

1 CC_O7OTE_SU02_ D10
1 CC_OBOTE_FL2G_D12

CG_O70TE_SU02_G12

2 CC_0B0TE_FLO7_DO3
2 CG_0BOTE_FL16_B05
2 CC_OBOTE_FL28_FOS

EST ID Tissue Library

CASESZED liver Carp liver library 1

CASBT7AZ liver Carp liver library 3

DW7 20122 70-day-0ld common carp testis (subtracted)
CFEE2541. liver Carp liver library 2

D005, F0-day-0ld common carp testis (subtracted)
DY 0129, FO-day-0ld cormmon carp testis (subtracted)
CFBEE2440. liver Carp liver library 2

D 0E e, 70-day-0ld common carp testis (subtracted)
Dy B0-day-0ld common carp testis (full-length
CASBSZAE  liver Carp liver library 1

D7 006, FO-day-0ld cormmon carp testis (subtracted)

EXEE3650. Head & Kidney Wiey HK
CFBEE1756. Liver, skeletal white Carp mixed tissue librarny 6

G0-day-old camman carp testis {full-length
G0-day-old camman carp testis {full-length
G0-clay-0ld commaon carp testis (full-length

h3_03h08_f_00.ah1
C1_01106_f_00.5eq
—— b3_12c11_f_00.scf
C1_B0j06_f_00.5eq
h3_06p14_f_00.scf
C1_83122_f 00.geq
Ci_A1ald_f 00.seq

6.0

C1_02e0s_f_00.seq
h3_05i09_f_00.scf
h3_02h01_f_00.ah1
CA_01g04_f 00.seq
C1_ATN2_f_00.seq
C1_45f13_n_00.scf
h3_39g07_f_00.5cf

C1_16h15_f_00.seq

———————— 120_57112_Danio_NM_001013258_final

L 120_57112_Danio_NM_001077758_final

4

2 0

Mucleotide Substitutions &100)

Cluster 120-1 Alpha-1-antitrypsin homolog precursor



OJYiH M3 IapaJioroB lepecTaeT 3KCIPeCCUPOBAThCA
(CTaHOBHUTBCS NICEBOTEHOM )
e et 1 oo
Cc_51g14 f 00.se

Cc_55e07_f_00.¢
Cc_50p01 f 00.seq

Danio rerio chymotrypsinogen C_48205 1 00:5eq
B1 (ctrbl), mRNA. Co o1t {Ooenn

Cc_53h16 _f 00.s
| F Cc_59f18 f 00.seq
Cc_49i12 f 00.seq
Cc_49g12 f 00.seq
’-rCc_SSbZ 2 f 00.seq
Cc_54a22 f 00.seq
Cc_54h07_f_00.seq
Cc_55p07_f 00.seq
Cc_55b14 f 00.seq
Cc_56al10 f 00.seq
Cc_34h17 n_00.scf
Cc_49c05 f 00.seq
Cc_56¢16 f 00.seq
Cc_39n09 n_00.scf
Cc_32pl17_n_00.scf
Cc_01d09 f 00.seq
Cc_50p09 f 00.s
Cc_59j10 f 00.sec
Cc_35a08 n_00.scf
Cc_54021 f 00.se
Cc_50c24 f 00.seq
Cc_52a19 f 00.seq
8.4 NM_001017724_Danio.seq
° T T T 1
4 2 0
Nucleotide Substitutions (x100)

8 6



[lapasioru npuoopeTaroT
TKaHeCHelUuPHUYHYI 3KCIPECCUID

T XKabpbl h3_15m06_f_01 .ab
| | CereseHka C3_07d05_f_00.sed
DN MOJIOKM Ca_33j10_n_00.scf O
| | neyeHb l C3_39p07_n_00.scf | |
3 _43e19 _n_00.scf [
[[CE _S1g10_f_00.zeq _
7 CI: S3k08_f_00.seq |
L b3 08k17_7._00.3b1 —
—— 2332_C3_33)10_Danio_ NM_D00103167 3_final
27 1 — 2332 _Ca_33110_Danio_xM_001331187_final
| T T I |
20 15 110 5 a

Mucleotide Substitutions («100)



C3_15g18_f_0D0.5eq
C3_42j01_n_00.scf

C3_15c11_f_00.2eq

C3_27c15_f 00.5eq

Z3_45/01 _n_00.scf
C3_47h1¥_n_00.scf

23 26023 T 00.seq
—‘ C3_44n07_n_00.scf
C3_d44n15_n_00.scf

| Clane ID Library
C3_15g18
C3 42N cOMA, library prepared by Daryl
C3_1ac
C3_2c1s
C3_ 45N cOMA, library prepared by Daryl
C3_47b17 cOMA, library prepared by Daryl
C3_26c23
C3 An07 cOMA, library prepared by Daryl
C3 44n15 cOMA library prepared by Daryl
i

Cc_15e14
b3 34c15 Serially subtracted cDNA library prepared from muscle of warm, cold and hypoxia challe
Cc_15b10
b3_33m23 Liver Serially subtracted cDNA library prepared from liver of warm, cold and hypoxia challenge
Cc_51m22 cDMA, library prepared by Caroline
Cec_48a03 B0-day-old comman carp testis (full-length)
Ce_ 48c10 BO-day-old comrmon carp testis (Full-length)
b3 35024 Liver Serially subtracted cDMNA library prepared from liver of warm, cold and hypoxia challenge

Coc_15e14_1 00 seq

h3_34c15_f_00.scf

Co_15b10_7_00.seq

b3_33m23_{_00.scf

| Co_81m2Z_f 00.seq
Cr_48003_1 00.seq
Ceo_48c10_f 00.seq
b3 35024_f_00.scf
157 2268 _48003_Danio_Mh_212953_final
: T T T T T T T 1
14 12 10 g8 ] 4 2 1]

Mucleatide Suhstitutions &100)

Cluster 2268 : 40S ribosomal protein S29



MoOM/IbHBIE 3JIEMEHTHI TeHOMa

» NHCepUWMOHHble aniemeHTbl, Hanpumep, 151603
» TpaHCNO30HbI, Hanpumep, Tn5

» Mpodarn - nateHTHaa dopma yMmepeHHbIX
bakTepmnodaros, Hanpmmep, TPaHCNo3oHNoAobHoro ¢ara
Mu (mt0)

» Mnasmuapl - 3SNUCOMbI, HANPUMEP, NON0BON PaKTOP
Knwe4yHou nanoyku (F-nnasmuaa)



TpaHCIO30HBI

) H — nocnegosatenbHocTb [IHK, cnocobHas
nepemeLLaTbCA BHYTPU reHOMaA B pe3yanbTaTe npouecca,
Ha3blBaemMoro TpaHcno3numen. TpaHCno3oHbl — OAUH U3
K/1accoB MODOW/IbHbIX 9N1E€EMEHTOB rEHOMAa KOTOpPbIE,
BCTPanBaACb B reHOM, MOTYT BbI3blBaTb MyTaunKU, B TOM Yynucne
N TaKMEe 3HaYUTE/IbHbIE KaK XPOMOCOMHbIE MEePECTPOUNKN.

» 1. PeTpoTpaHCNO30HbI, KOTOpPbIE NepemeLlLatoTca No reHomy
nyTém obpaTtHOM TpaHCKpunummu ¢ ux PHK;

» 2. AHK-TpaHCcno30HbI, nepemewtaeTca NyTeémM NPAMOro
Bblpe3aHNA U BCTAaBKM C UICNO/Ib30BaHMEM KOANPYEMOTro
TPAHCNO30HOM pepMeHTA TPaHCNO3a3bl.

» 3 LINE-bI 1 SINE-bI



[Mpumep peTpOTPAHCNOHNPOBAHHOIO reHa
— Gre8a
Alternative splicing of Gr68a and Gr32a in
D. virilis group

930 412 665 66 88 99

D. virilis.scaffold 12963
pPos. 7917243 - 7920736



Genomic locations of the Or and Gr genes
In D. melanogaster

» » ¢ < < » ¢
Orla 2a 7a 9a 10a 13a 19b/a
X | I | | | l Il | | | PY
Gr 2a 5a 8a 9a 10a/b
» » » » ‘¢
» » > 4 » » 4
Or 22ab 22c 23a 24a 30a 33a-c 35a
\ /] | | |
2 —
L—7 ] 71 T < ®
Gr 2la 22a-f 23aA/B 28a 28bA-E 36a-c 39aA-D 39
» MO » ¢ W »H ¢
4 ¢ ¢ ¢ » X P < > ) < ¢ 4«4
Or 42a42b  43a43b 45a 45b 46aA/B47a47b 49a 49b 56a 59a 59b/c
m@M— L1\ 1 \/ 1/ | \Z
| [ I /\ NS
Gr 43a 47a 47b 57a 58c 58a/b 59a/b 59c/d 59e/f
< | . 4 4 » ¢ » ¢ O
» > » 4 ¢ > « < <
Or 63a 65a-c 67a 67b 67c 67d 69aA/B 7la 74a
] 1 N\l 14 [ |
3L
T 7 T T ®
Gr 6la 63a 64a-f 66a 77a
» ¢ P < <4
> ¢ ¢ ¢ P <> ¢ > » » » » >
Or 82a83a83b83 85a 85b-d 85e 85f 88a 92a 94a/b 98P/a 98b
b WV | 1 1 |
| T 1 7\ [ 71
Gr 85a 89a 92a  93a 93b-d 94a 97a 98a-d
< < » P 444 » 4 M

Robertson, Hugh M. et al. (2003) Proc. Natl. Acad. Sci. USA 100, 14537-14542

Copyright ©2003 by the National Academy of Sciences




MexaHM3M CILJIAMCHUHTA

PHK-TpasckpunT (npe-mPHK)

5’ C ———
3K30H1 MHTPCH 3K30H 2
BENOK Q ¢ :
maPHK é}g S Apynes Gengu
y . - \ /,.
raaPHK /
Uy
¥
CNNARCOCOMA
5 ﬂ {
]

/ N | \‘//
~ N
KOMIOHEHTEI 2 \v_

CNAARCOCOMBI BLIPE3 AHHBIA
MHTPOH

WPHK
. oo e A
IK30H1 IK30H 2

»---CRlalACUHF — 3TO NpoLecc BbipesaHus

BHYTPEHHUX y4acTKoB npe-mPHK,
Ha3blBaeMbIX UHTPOHaMWU. bbiBaeT
HECKOJIbKO Pa3HOBUAHOCTEM
cnnancuHra. Hamnbonee
PACcNPOCTPAHEHHbIN TUMN — 3TO
Bblpe3aHue UHTPOHOB C MOMOLLbIO
Manbix agepHbix PHM (maPHM). 3Tu
Hebonblime PHK, cBA3aHHble c benkamu
NMetoT paa ocobeHHocTeln. Mx 5’-KoHel,
3aKpbIT KENOM, MPUYEM B OTINYUU OT
MPHK ocTaToK ryaHo3mnHa Ha 5’-KoHue
HEe MOHO-, @ TPMMeTUAMpPOBaH (Mo N7 u
Asaxabl no N2). Kpome toro, maPHK
KaK NpaBuUIO cogepKaTt Sm
nocneaoBaTe/IbHOCTb, K KOTOPOW
npucoeanHsaetca Habop U3 cemm Sm
6enkoB. 9T mapKepbl MAPHK Hy»KHbI
ANA HanpaBAEeHHOro TPaHCMopTa UX B
AAPO U NPUKPENAEHMUA K
dochopunmnposanHomy CTD PHK
nonnmepasol .



Pacnmo3zHaBaHHMe cayiTa CIIJIAMCHUHTA

Kemnnekc CC

Sm: B,B',D1,DZ,
D3,E.F,G,
U1A.U1C,U1-70K

KoHcgopMalUOHHbIe
NepecTpPoUKMU
C4asblBaHWe U1 maPHIT:

SR 6enku
(Prp39p,Prpd40p?)

4

CHayana U1l maPHIM y3HaeT 5'-
MEeCTO CN/IaCMHTra, @ BO3MOMHO U
3’-mecTo cnnancuHra. Mecto
pa3BeTBNeHUNA y3HaeTcA benkom
SF1, a noaMnmpumnanHoBas
nocneaoBaTeNIbHOCTb,
npeawecteytowas 3'SS -
retepoanmepom U2AF. Mpu aTom
obpa3yetca komnaekc CC
(commitment complex) —
KOMMNAEKC onpeaenaywmi
Bblpe3aHne JaHHOro MHTPOHaA.



mMRNA Splicing.flv



Tunbl a/ILTEpHATHBHOIO CILJIAMCUHTIA

S
A
o

KacCeTHbIN

B3aMMOMCKI I0YAKO W WK

C BHYTPEHHHMM aKUEeNnTOPHbLIM

CanToOM

anbTepHaTHBHbLIE NMPOMOTOP bl



AZlbTepHATUBHBIN CIIJIAVNCUHT

o—-Th EXON GENE ORGAMIZATION

A\
W et mmaeasas o » AnbTepHaTUBHbIN
Hl |

CMf1anCUHI NO3BONdeT
a—TM mRMNA TRANSCRIPTS

e W WYYV MHAVBUAYaMEHEIM

MbIW LI

e o WYY YT T . TeHaMnpoAyunposare
s MHOXECTBEHHbIe

. " n30dopMbl BENKOB -

— . wWWYUYY T | Urpas Tem cambliM
el WWYUWY T | LUEHTpanbHYl ponb B

nacr

e WYV . FreHepaummn CroXHbIX
Mosr - ~~~~~~ W npOTeOMOB.




cellular codes asibTepHaTHBHOIO CIlJIaWCHUHTA

AnIn
i

Ba Cassette exons Be Retained intron
g —
| [—

Bb Mutually exclusive exons Bf Multiple promoters

Wy w g 8=

Bc Competing 5’ splice sites Bg Multiple poly(A) sites

—_ | m o’

S —_—

i | -

Bd Competing 3’ splice sites

Nature Reviews | Molecular Cell Biology

4

Perynsauuns cnnancuHra Kak
NpaBuO OCYLLECTBNSETCS C
NOMOLLbIO MOAYNALMM PaHHNX
cTyneHen cbopkn cninancocombl.
Linc-anemeHTbl NnpeacTaBnsaoT
cobou 3HXaHcepbl 1 canneHcepsbl
chfancuHra, Kotopble MoryT 6bITb
nokKanu3oBaHbl NN B 9K30HaX
NN B UHTPOHAaX N KOTOPbIE
CBA3bIBAIOT aKTMBATOPHbLIE U
penpeccopHble Benkn. nHoraga
NPUCYTCTBUE UNN OTCYTCTBUE
OOMHOYHOro perynsropa
[OCTaTO4YHO, YTOObI
npegonpeaennuTb NyTu
anbTepHaTUBHOIO CrniancuHra.

KombuHauum Hanbornee Lnpoko
pacrnpoCTpaHEHHbIX pakTopoB
BOBNeKatTCA B BbIOOP NyTeEN
crnsflancuHra. ATo NPUBEso K
koHuenuwun 'cellular codes',
KOTOPbIE COCTaBMSATCA 3a CYHET
onpeaesieHHbIX KoMbuHaunn
perynaTopHbix pakTopos.



ANbTepHAaTUBHBIN CIIAUCHUHT - MIOJIMTOH
JJIS1 anIpoOalM HOBBIX 'eHOB 0€e3 NoTepHu
crtapbix (M.C.l'eabdpanp etc.)

» CanTbl anbTEPHATUBHOIO CMNAANUCUHIa Yalle BO3HUKAOT NN
YTPa4YnMBalOTCA YEM CaUTbl KOHCTUTYTAaTUBHOIO CNAANUCUHTa.

» ANbTepHaTUBHbIe FeHOMbI 3BOJTIOLIMOHMNPYIOT bbicTpee (no
YNCNTY U CUHOHUMUYHbBIX, ® HECUHOHUMMUYHbIX MyTaL,Mi1)

» CpaBHeEHME WMMNAH3e 1 YeNl0oBEeKa NOKA3a/10 Han4yme
ABukyulero otbopa B anbTepHaTUBHbIX 3K30HaX. (Kn/Ks>1)






