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verse Transcriptase(Promage, ) cDNA
20 puL, -20°C SMARTer
RACE ¢cDNA Amplication Kit(Clontech, ) 3’/
5'RACE cDNA
GenBank
, (D, cDNA
PCR (2xEs Taq MasterMix 25 pL, ddW
19 pL, Primer-F(10 umol/L) 2 pL, Primer-R(10 pmol/L)
2 uL, cDNA 2 uL) , cdkl PCR
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72°C 2 min, 30 ; 72°C 5 min; cdk6
PCR 55C 35 ,
PCR 1.0% ,
Gel Extraction Kit(OMEGA, ) ,
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Primer5.0 (
cdkl  cdk6 12
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F1 KE cdkl. cdk6 EEFTE. RT-PCR F1 Real time RT-PCR £ #7E7 A 51411551
Tab.1 Primers used in cloning, RT-PCR, and real-time RT-PCR of Scophthalmus maximus cdkl and cdk6 genes

(5"- 39
cdkl1F GGYGAGGGDTCCTAYGGW cdkl
cdklR CACAGCCMADWGCCCAVAC
cdk6F GCWMGRGATTTGAASAAC cdk6
cdk6R GGNARNCCNACYTCYTGNGGC
cdk1-GSP1-5R GGTGGAGGACTCGACGACAGTGAC cdkl 5'UTR
cdk1-GSP2-5R GGTACAGGTAGCTCTTGACCAGCATG
cdk1-GSP1-3F CATGGAGACTCTGAGATCGACCAGC cdkl 3'UTR
cdk1-GSP2-3F GATGTGTGGCCCGAAGTAGAGAGC
cdk6-GSP1-5R GCTTCAAGCTGCTTCAGTACCGCC cdk6 5'UTR
cdk6-GSP2-5R GCTTCAAGCTGCTTCAGTACCGCC
cdk6-GSP1-3F GATGTTCAGGAGAAGACCGCTATTTCG cdk6 3'UTR
cdk6-GSP2-3F CGAGGAAACTCAGATGTTGATCAGC
cdk1ORF-F GTCGTCGGTCCACGGTTACAC cdkl
cdk1ORF-R CATTGCCGACAGACAGAACTTTAC
cdk60RF-F CAAATTCTGCAACAATGGACAATG cdk6
cdk60ORF-R CAGGATGATTACAGGTGAGGGAG
cdk1RT-F GACTGCTGGATGTCCTGATG cdkl
cdk1RT-R GCTTCTTGGTGGCGAGTT
cdk6RT-F CCAGAAGTGCTGCTCCAGTCCAGTT cdk6
cdk6RT-R ATAGTGGGCTTGTTGCTTGG
cdk1QRT-F CATCAAACTGGCGGACTTC cdkl
cdk1QRT-R CTTGGTGGCGAGTTCAGC
cdk6QRT-F TGGTTCCAGACATGGACGAG cdk6
cdk6QRT-R CATAGTGGGCTTGTTGCTTGG
actin-RT-F GCGTGACATCAAGGAGAAGC
actin-RT-R TGGAAGGTGGACAGGGAAGC
actin-QRT-F CGTGCGTGACATCAAGGAG
actin-QRT-R AGGAAGGAAGGCTGGAAGAG

: D(T, G, A)W(A, T)M(A, C)Y(C, T)S(C, G)V(A, C, G)R(A, GN(A, T, C, G)

MasterMix, 12.5 pL; H,O, 9.5 pL; Primer-F(10 umol/L),
1 pL; Primer-R(10 pmol/L), 1 puL; cDNA, 1 uL

RT-PCR
PCR

TAKARA TP800
: SYBR Premix Ex

1 94°C 5 min; 94°C 30's, 58C 30s, Taq ™II(Tli RNaseH Plus), 10 pL; RNase-free Water, 7.8 piL;
72°C 30 s, 30 ; 72°C 10 min Primer-F(10 pmol/L), 0.6 pL; Primer-R(10 umol/L),
PCR 1.5% , 0.6 uL; cDNA, 1 uL 3 1 95C

Gel-Pro analyzer , 30s;95C 10s,55C 30s,72°C 30 s,
SPSS Statistics 17.0 40
SYBR Green
1.3.2 PCR , PCR
cDNA Cct p-actin s
50 1.2 2 SPSS Statis-
, 1 ug RNA cDNA tics 17.0 tukey ,
20 uL.  RNase-free Water 30 uL,
3 Primer5.0 Real time
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2 9}%%% , (Anoplopoma fim-

N bria, ACQ58326.1) 96%,
2.1 KE4F cdkl DNA /7| &R 2 .
1 X cdkl. cdk6 cDNA /75| 2 (Homo sapiens, NP_001777.1 81%
=1 N
=] YR
BR ) IR M AT (1A ( 1B)
, cdkl ,
cdko6 cDNA cdkl cDNA cdk6 cDNA 1400 bp,
1281 bp(KP339306), 912 bp, 978 bp, 325 :
303 STKc-CDK6-euk R PKec-like
STKc-CDK1-euk , PKc-like pl 5.62, 36632.9
Compute pI/MW pl CDK6 ,
8.30, 34591.15 CDK1 (Poecilia formosa, XP_007547583.1)
A
Scophthalmus maximus MEDYLKI EKI GEGTYGVVYKGREKATGQI VAMKKI RLES EEEGVPS TAVREVS LLQELKHPNVVRLLDVLMQESRLYLIF  §()
Anoplo oma ﬁm ria MEDYLKI EKI GEGTYGVVYKGRHKATGQI VAMKKI RLES EEEGVPS TAVREVS LLQELKHENVVRLLDVLMQESRLYLIF  §()
Oreochromis niloticus MEDYLKIEKI GEGTYGVVYKGKHKATGQI VAMKKI RLES EEEGVPS TAVREVS LLQELKHENVVRLLDVLMQESRLYLIF  §()
Lariml’chthys crocea MEDYLKI GKI GEGTYGVVYKGRHKATGQVVAMKKI RLES EEEGVPS TAVREVS LLQELKHENVVRLLDVLMQESRLYLIF  §()
Oryzias [a”'pes MNEDYVKI EKI GEGTYGVVYKGRHKS TGQVVAMKKI RLES EEEGVPS TAVREVS LLQELKHPNVVRLLDVLMQESRLYLIF  §()
Ta lfugu rubripes MEDYLKI EKI GEGTYGVVYKGRHKTTGQVVANKKI RLES EEEGVPS TAVREVS LLQELKHPNVVRLLDVLMNQESRLYLIF  §()
Salmo”salar MEDYVKI EKI GEGTYGVVYKGRHKS TGQVVANKKI RLES EEEGVPS TAVREI SLLKELAHPNVVQLLDVLMQESRLYLIF  §()
Oncorhynchus mykiss MNDYVKI EKI GEGTYGVVYKGRHKS TGQVVAMKKI RLES EEEGVPS TAVREI SLLKELAHPNVVRLLDVLMQESRLYLIF  §()
Danio rerio MDDYLKI EKI GEGTYGVVYKGRNKTTGQVVANMNKKI RLESEEEGVPS TAVREISLLKELQHPNVVRLLDVLMQESKLYLVF  §()
Xenopus laevis MDEYTKI EKI GEGTYGVVYKGRHKATGQVVAMKKI RLENEEEGVPS TAI REISLLKELQHPNI VCLLDVLMQDSRLYLIF  §()
Chelonia mydas MDDYTKI EKI GEGTYGVVYKGREKS TGQVVANMNKKI RLESEEEGVPS TAIREISLLKELHEPNI VCLQDVLMQDSELYLIF  §()
Gallus gCIHMS MEDYTKI EKI GEGTYGVVYKGRHKTTGQVVAMKKI RLES EEEGVPS TAIREI SLLKELHHPNI VCLQDVLMQDARLYLIF  §()
Rattus narvegicus MEDYIKI EKI GEGTYGVVYKGRHRTTGQI VAMKKI RLES EEEGVPS TAIREI SLLKELRHPNI VSLQDVLMQDSRLYLIF  §()
Homo sapiens MEDYTKI EKI GEGTYGVVYKGRHKTTGQVVAMKKI RLES EEEGVPS TAIREISLLKELRHPNI VSLQDVLMQDSRLYLIF  8()
Mus musculus MEDYIKI EKI GEGTYGVVYKGRHRVTGQI VAMKKI RLES EEEGVPS TAIREI SLLKELRHPNI VSLQDVLMQDSRLYLIF  8()
Consensus m vy ki kigesztyezvvyke tzq vamkkirle seegvpsta re 311 el hpn v 1 dvimg 1yl £
—_— - —

Scophthalmus maximus EFLSMDLKKYLDSIPSGQYNDPMLVKS YLYQI LEGI FFCHCRRVLERDLKPCNLLI LNKGVI KLADFGLARAFGVPVRVY
Anoplopoma fimbria ~ EFLSMDLKKYLDSIPSGQYNDPMLVKS YLYQI LEGI YS CHCRRVLERDLKPQNLLI LNKGVI KLADFGLARAFGVRVRVY
Oreochromis niloticus EFLS MDLKKYLDSTPS GQYNDS NLVKS YLYQI LEGI YFCHCRRVLERDLKPCNLLI LNKGVI KLADF GLARAFGVPVRVY
Larimichthys croceq ~ EFLSMDLKKYLDSIPSGQVADPNLVKS YLYQI LEGVYF CHCRRVLERDLKPCNLLI ENKGVI KLADFGLARAFGVPVRVY

Orvzias lan'pes EFLSMDLKKYLDSIPS GQYMNDPNLVKS YLYQI LEGI YFCHRRRVLHRDLKPCNLLI CNKGVI KLADFGLARAFGVPVRVY
T(;%lfugu rubripes EFLSNMDLKKYLDSIPPGQYNMNDPMNLVKS YLYQI LEGI YFCHCRRVLERDLKPCNLLI CNKGVI KLADFGLARAFGVPVRVY
Salmo salar EFLSMDLKKYLDSIPS GQYMNDPMLVKS YLYQILEGI LFCHCRRVLERDLKPCNLLI CNKGVI KLADFGLARAFGVPVRVY
Oncorhynchus mykiss EFLSNMDLKKYLDSIPS GQYNMNDPMLVKS YLYQILEGI LFCHCRRVLERDLKPCNLLI LNKGVI KLADFGLARAFGVPVRVY
Danio rerio EFLSNMDLKKYLDSIPSGEFNDPMLVKS YLYQILEGI LFCHCRRVLERDLKPCNLLI CNKGVI KLADFGLARAFGVPVRVY
Xenopus laevis EFLSMDLKKYLDSIPSGQYIDIMLVKS YLYQILQGI VFCHS RRVLERDLKPCNLLI CNKGVI KLADFGLARAFGI PVRVY
Chelonia ydas EFLSMDLKKYLDSIPSGQYVDS MLVKS YLYQILQGI VFCHS RRVLERDLKPCNLLI DDKGVI KLADFGLARAFGI PVRVY
Gallus gal s EFLSMDLKKYLDTIPSGQYLDRSRVKS YLYQILQGI VFCHS RRVLERDLKPCNLLI DDKGVI KLADFGLARAFGI PVRVY

EFLSMDLKKYLDSIPPGQFMDSSLVKS YLYQILQGI VFCHS RRVLERDLKPCNLLI DDKGTI KLADFGLARAFGIPIRVY
EFLSMDLKKYLDSIPPGQYNMDSSLVKS YLYQILQGI VFCHS RRVLERDLKPCNLLI DDKGTI KLADFGLARAFGIPIRVY
EFLSMDLKKYLDSIPPGQFMDS SLVKS YLHQILQGI VFCHS RRVLERDLKPCNLLI DDKGTI KLADFGLARAFGIPIRVY
eflsmdl kkyld ip g d vksyl qil g ch rfvlhrdlkgsnllid kg ikladfglarafg p rvy

Rattus norvegicus
Homo sapiens
Mus musculus
Consensus

Scophthalmus maximus THEVVILWYRAPEVLLGS PRYSTPVDVWS TGTI FAELATKKPLFHGDS EIDQLFRI FRTLGTPKNDVWPEVES LPDYENT 240
Anoplopoma ﬁm ria THEVVILWYRAPEVLLGS PRYS TPVDVWE TGTI FAELATKKPLFHGDS EI DQLFRI FRTLGTEPNNEVWPEVES LPDYKNT 240
Oreochromis  niloticus THEVVILWYRAPEVLLGS PRYSTPVDVWS TGTIFAELATKKPLFHGDS EIDQLFRIFRTLGTFNNDVWPDVES LPDYENT 240
Larimichthys crocea THEVVILWYRAPEVLLGS PRYS TPVDVWS TGTI FAELATKKPLFHGDS EI DQLFRI FRILGTPNNDVWPDVESLPDYENT 240

DD
SOOI

zias latipes THEVVILWYRAPEVLLGS PRYS TPVDVWS TGTI FAELATKKPLFHGDS EI DQLFRI FRILGTPNNDVWPDVESLPDYENT 240
Ta l]{ugu ubripes THEVVILWYRAPEVLLGS PRYS TPVDVWS TGTI FAELATKKPLFHGDS EI DQLFRI FRILGTPNNDVWPDVESLPDYENT 24()
Salmosalar THEVVILWYRAPEVLLGAPRYS TPVDVWS I GTI FAELATKKPLFHGDS EI DQLFRI FRTLGTPNNDI WPEVESLPDYKNT  24()
Oncorhynchus mykiss THEVVILWYRAPEVLLGAPRYS TPVDVWS I GTI FAELATKKPLFHGDS EI DQLFRI FRTLGTPNNDI WPEVESLPDYKNT  24()
Danio rerio THEVVILWYRAPEVLLGASRYS TPVDLWS I GTI FAELATKKPLFHGDS EI DQLFRI FRTILGTPNNEVWPDVESLPDYKNT 24()

THEVVILWYRASEVLLGS VRYS TPVDVWS VGTI FAEI ATKKPLFHGDS EI DQLFRI FRSLGTENNEVWPEVESLQDYENT 24()
THEVVILWYRSPEVLLGS ARYS TPVDI W8 I GTI FAEI ATKKPLFHGDS EI DQLFRI FRALGTPNNEVWPEVESLQDYKNT 24()
THEVVILWYRSPEVLLGS ALYS TPVDI W8 I GTI FAELATKKPLFHGDS EI DQLFRI FRALGTPNNDVWPDVESLQDYKNT 24(
THEVVILWYRSPEVLLGS ARYS TPVDI W8I GTI FAELATKKPLFHGDS EI DQLFRI FRALGTPNNEVWPEVESLQDYKNT 240
THEVVILWYRS PEVLLGS ARYS TPVDI W8I GTI FAELATKKPLFHGDS EI DQLFRI FRALGTPNNEVWPEVESLQDYKNT 24()
THEVVILWYRS PEVLLGS ARYS TPVDI W8I GTI FAELATKKPLFHGDS EI DQLFRI FRALGTENNEVWPEVESLQDYKNT  24(

Xenopus laevis
Chelonia ryydas
Gallus gallus
Rattus norvegicus
Homo sapiens
Mus musculus

thevvtlwyr evilg vstpvd ws gtifae atkkplfhgdseidqlfrifr lgtp n wp vesl dyknt

Consensus 3 —— % X 291

; FPKWKGGNI S S NVKS LDKNGLDLLGKNLTYNPPKRI 8 AREANTHAYFDDLD. . . .
i%%%?é%%%gsﬁ% r;'gus FPKVWKS GNLS S \NVKNLDKNGLDLLAKNLTYNPPKRI 8§ AREANTHCYFDDLD. . . .
Oreochromis niloticus FPKVKAGNLS S MWWKNLDKNGLDLLAKNLTYNPPKRI $ AREANTHPYFDDLD. . . . 29
Larimichthys crocea FPKWKS GNLS S NVKNLDINGLDLLAKNMNLTYNPPKRI $ AREANTRPYFDDLD. . . . 29
Orvzias latipes FPKWKEGS LS SNVKNLDKNGLDLLAKNLI ¥NPPKRI $ AREANTHPYFDDLD. . . . 29
Td lfugu rubripes FPKWKSGNLS. . VKNLEKNGLDLLAKNLTYNPPKRI 8§ ARQANTHPYFDDLDKS . . 29
Salmosalar FPKWKS GNLS S \VKNLDKNGI DLLAKTLI YDPPKRI 8§ ARQANS HPYFDDLD. . . . 29
Oncorhynchus mykiss FPKVWKS GNLS S MWVKNLDKKGI DLLAKTLI YDPPKRI 8§ ARQANS HPYFDDLD. . . . 29
Danio rerio FPKVWKS GNLANTVKNLDKNGI DLLMNKNLI YDPPKRI 8§ ARQANTHPYFDDLD. . . . 29
Xenopus laevis FPKWKGGS LS SNVKNI DEDGLDLLS KNLVYDPAKRI $ ARKANLHPYFDDLD. . . . 29
Chelonia das FPKWKPGS LASHVKNLDEDGLDLLS KNLI YDPAKRI 8 GKNALNHPYFDDLD. . . . 29
Gallus gaﬁ&}s FPKWKPGS LGTHVCNLDEDGLDLLS KNLI YDPAKRI 8 GKNALNHPYFDDLD. . . . 29
Rattus narvegicus FPKWKPGS LASHVKNLDENGLDLLS KNLVYDPAKRI 8 GKNALKHPYFDDLD. . . . 29
Homo sapiers FPKWKPGS LASHVKNLDENGLDLLS KNLI YDPAKRI 8§ GKNALNHPYFNDLD. . . . 29
Mus muslc)ulus FPKWKPGS LAS HVENLDENGLDLLS KNLVYDPAKRI 8 GKNALKHPYFDDLD. . . . 29
Consensus fpkwk g v g éll k1 v p kris a yf dld

X
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78 Scophthalmus maximus <
Anoplopoma fimbria
Oreochromis niloticus

Larimichthys crocea

97
Takifugu rubripes
100 -\ Oryzias latipes
Danio rerio
_*6 3 E Salmo salar
99 Oncorhynchus mykiss

Xenopus laevis

6_5|7 Chelonia mydas
Gallus gallus

99 Homo sapiens
97 Rattus norvegicus
99 Mus musculus
0.02
1 cdkl
Fig. 1 Multiple sequence alignment and phylogenetic analysis of the deduced amino acid sequences of Scophthalmus maximus cdkl
A. cdkl cdkl CDK1 3 o , 4 “x”
“« 7 ; B. NJ cdkl (Bootstrap 1000 )

(ACQ58326.1) (XP_003455045.1 fifi (Takifugu rubripes, XP_003978924.1) (Larimichthys crocea,
NP_001290309.1) #(Oryzias latipes, NP_001098309.1) (Salmo salar, NP_001134623.1) (NP_001118132.1)
(Danio rerio, NP_997729.1) (Xenopus laevis, 2005165A) (Chelonia mydas, EMP40429.1) (Gallus gallus,
NP_990645.1) (Mus musculus, NP_031685.2) (Rattus norvegicus, NP_062169.1) (NP_001777.1)

A. Multiple sequence alignment of the deduced amino acid sequences of S. maximus cdkl with the cdkl sequences of other species. Three
conservative kinase phosphorylation sites of cdk/ are marked with an “*.” Four conservative tryptophan sites are marked with an “x.” Con-
served amino acid sequences of known function are underlined. B. Phylogenetic tree of S. maximus and other animal cdkl amino acid se-
quences based on the neighbor-joining method (calculated from 1000 bootstrap samples)

98%,
(24 (

A

Stegastes partitus
Larimichthys crocea
Oryzias latipes
Takifugu rubripes
Poecilia formosa
Salmo salar

Danio rerio
Cathartes aura
Gallus gallus

Mus musculus

Bos taurus

Homo sapiens
Rattus norvegicus
Tinamus guttatus
Scophthalmus maximus
Consensus

Stegastes partitus
Larimichthys crocea
Oryzias latipes
Takiﬁt]gu rubripes
Poecilia formosa
Salmo salar

Danio rerio
Cathartes aura
Gallus gallus

Mus musculus

Bos taurus

Homo sapiens
Rattus norvegicus
Tinamus guttatus
Scophthalmus maximus
Consensus

85% 2.2 Cdkl. cdk6 3B X FERELAE Tt kA
2B) , Cdkl  cdk6 RT-PCR

3 Cdkl

QYEPVAEI GEGAYGKVYKARDLENGGRFVALKRVRVQTEEEGNPLS TIREVAVLRQLEAFEHPNVVRLFDVCIVS RTDRE
QYEPVAEI GEGAYGKVYKARDLENGGRFVALKRVRVQTEEEGMPLS TIREVAVLRQLEAFEHPNVVRELFDVCIVSRTDRE
QYEPVAEI GEGAYGKVYKARDLENEGRFVALKRVRVQTEEEGMNPLE TI REVAVLRQLEAFEEENVVELFDVCTIVS RTDRE
RYEAVAEI GEGAYGKVYKARDLENEGRFVALKKVRVQTEEEGMPLS TIREVAVLRQLEAFEHPNVVRLFDVCIVSRTDRE
QYEPVAEI GEGAYGKVYKARDLENGGRFVALKRVRVQTEEEGMPLE TIREVAVLRQLEAFEHPNVVELFDVCIVERTDRE
RYEPVAEI GEGAYGKVYKARDLNNAGRFVALKRVRVQTEEEGNMNPLS TIREVAVLRQLEAFEHPNVVRLFDVCIVS RTDRE
QYEPVAEI GEGAYGKVYKARDLENGGRFVALKRVRVQTEEEGMPLS TIREVAVLRQLES FEHPNVVRLFDVCIVSRTIDRE
QYECVAEI GEGAYGKVFKARDLENGGRFVALKRVRVQTS EEGMPLE TI REVAVLRELETFEEPNVVELFDVCIVS RTDRE
QYECVAEI GEGAYGKVFKARDLENGGRFVALKRVRVQTS EEGNPLS TIREVAVLRELETFEHPNVVRLFDVCIVS RTIDRE
QYECVAEI GEGAYGKVFKARDLENGGRFVALKRVRVQTS EEGMPLE TIREVAVLRHLETFEHPNVVELFDVCIVERTDRE
QYECVAEI GEGAYGKVFKARDLENGGRFVALKRVRVQTGEEGNMNPLS TIREVAVLRELETFEHPNVVRLFDVCIVS RTIDRE
QYECVAEI GEGAYGKVFKARDLENGGRFVALKRVRVQTGEEGMPLS TIREVAVLRELETFEHPNVVRLFDVCTIVS RTDRE
QYECVAEI GEGAYGKVFKARDLENGGRFVALKRVRVQTGEEGMPLE TIREVAVLRELETFEEFPNVVELFDVCTIVERTDRE
QYECVAEI GEGAYGKVFKARDLEKNGGRFVALKRVRVQTS EEGMNPLS TIREVAVLRELEPFEPP. . HALFDVCIVSRTIDRE

RYEPVAEI GEGAYGKVYKARDLENGGRFVALKRVRVQTEEEGMPLS TIREVAVLKQLEAFEHPNVVRELFDVCIVSRTDRE
ve vasigegavekv kardl n grivalk vrvqt szezmplstirevavl 1= fe p 1Fd:ct_virtdre
Fdkkokk ok * * == =

TELTILVFEHVDQDLTIYLEKAPDPGVPPETI KDMMVYQLLQGLDFLHES HRVVHRDLKPCNI LVTSE GGQI KLADFGLARI Y8
TKLTLVFEEVDQDLTTIYLEKAPDPGVPPETI KDMVYQLLQGLDFLHS BRVVERDLKPCNI LVTS GGQI KLADFGLARI Y8
TKLTILVFEEVDQDLTIYLEKVPDPGVPPETI KDMVYQLLQGLDFLHS BRVVERDLKPCNI LVTS GGQI KLADFGLARI Y8
TRLILVFEEVDQDLTIYLEKAPDPGVPPETI KDMMVYQLLQGLDFLHES HRVVHRDLKPCNI LVTS GGQI KLADFGLARI Y8
TKLTILVFEEVDQDLTTIYLEKAPDPGVPPETI KDMVYQLLQGLDFLHS BRVVERDLKPCNI LVTS GGQI KLADFGLARI Y8
TKLTILVFEEVDQDLTIYLEKAPDPGVPPETI KDMMVYQLLQGLDFLHS HRVVHRDLKPCNI LVTIS GGQI KLADFGLARI Y8
TKLTLVFEEVDQDLTTYLEKAPDPGVPPETI KDMVYQLLQGLDFLES HRVVERDLKPCNI LVTS GGQI KLADFGLARI Y8
TKLTLVFEEVDQDLTIYLDKVPEPGVPTETI KDMMLQLFRGLDFLHS HRVVHRDLKPCNI LVTIS 8 GQI KLADFGLARI ¥8
TELTILVFEHVDQDLTIYLDKVPEPGVPTETI KDMMVLQLFRGLDFLHES HRVVHRDLKPCNI LVTS § GQI KLADFGLARI Y8
TKLTLVFEEVDQDLTIYLDKVPEPGVPTETI KDMMVFQLLRGLDFLHS HRVVHRDLKPCNI LVTS 8§ GQI KLADFGLARI ¥8
TKLILVFEEVDQDLTIYLDKVPEPGVPTETI KDMMVFQLLRGLDFLHS HRVVHRDLKPCNI LVTIS 8 GQI KLADFGLARI ¥8
TKLTLVFEEVDQDLTIYLDKVPEPGVPTETI KDMMVFQLLRGLDFLHES HRVVERDLKPCNILVTS 8§ GQI KLADFGLARI Y8
TKLILVFEEVDQDLTIYLDKVPEPGVPTETI KDMMVFQLLRGLDFLHS HRVVHRDLKPCNI LVTS 8§ GQI KLADFGLARI ¥8
TKLILVFEEVDQDLTIYLDKVPEPGVPTETI KDMMVLQLFRGLDFLHS HRVVHRDLKPCNI LVIS 8 GQI KLADFGLARI Y38
TKLTLVFEHEVDQDLTTYLEKAPDPGVPPETI KDMVYQLLQGLDFLES BRVVERDLKPCNILVTS GGQI KLADFGLARI Y8
t ltlvfehvdqdlttyi k p pevp 2tikdnmm ql gldflhghrvvhrdlkpgnilvts zqikladfglagiys
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Stegastes partitus FQMALTS VVVILWYRAPEVLLQS § YATPVDLWS VGCI FAENFRRRPLFRGNS DVDQLGKI FDVVGVPS AEDWPQEVALPQ  D4()
Larimichthys crocea  FQMALTS VVVILWYRAPEVLLQS $ YATPVDLWS VGCI FAENFRRRPLFRGS $ DVDQLGKI FDVVGVPS AEDWPQEVALPQ  24()
Oryzias lafipes FQMALTS VVVILWYRAPEVLLQS § YATPVDLWS VGCI FAENFRRRPLFRGNS DVDQLGKI FDVVGVPS AEDWPQEVALPQ  24()
Takifulgu rubripes FQMALTS VVVILWYRAPEVLLQS § YATPVDLWS VGCI FAENFRRRPLFRGNS DVDQLGKI FDVVGVPS AEDWPQEVALPQ  24()
Poecilia formosa FQMALTS VVVILWYRAPEVLLQS $ YATPVDLWS VGCI F AENFRRRPLFRGNS DVDQLGKI FDVVGVPS PDDWPQEVALRQ  24()
Salmo salar FQMALTS VVVILWYRAPEVLLQS § YATPVDLWS VGCI F AENFRRRPLFRGS § DVDQLGKI FDVVGVPS VEDWPQEVALPQ  24()
Danio rerio FQMNALTS VVVILWYRAPEVLLQS $ YATPVDLWS VGCI F AENFRRRPLFRGNS DVDQLGKI FDVVGVES PEDWPQEVGLRQ  H4()
Cathartes aura FQMALTS VVVILWYRAPEVLLQS § YATPVDLWS VGCI F AENFRRKPLFRGNS DVDQLGKI FDVI GLPEEDDWENDVALPR  H4()
Gallus gallus FQMALTS VVVILWYRAPEVLLQS $ YATPVDL WS VGCI F AENFRRKPLFRGNS DVDQLGKI FDVI GLPEEEDWENDVALPR  H4()
Mus musculus FQMALTS VVVILWYRAPEVLLQS § YATPVDLWS VGCI F AENFRRKPLFRGS 8 DVDQLGKI LDI I GLPGEEDWPRDVALPR  54()
Bos taurus FQMALTS VVVILWYRAPEVLLQS § YATPVDLWS VGCI F AENFRRKPLFRGS $ DVDQLGKI LDVI GLPGEEDWPRDVALPR 54
Homo sapiens FQMALTS VVVILWYRAPEVLLQS § YATPVDLWS VGCI FAENFRRKPLFRGS $ DVDQLGKI LDVI GLPGEEDWPRDVALPR 54
Rattus norvegicus FQMALTS VVVILWYRAPEVLLQS S YATPVDLWS VGCI FAELFRRKPLFRGS $ DVDQLGKI LDVI GLPGEEDWPRDVALPR 5 4()
Tinamus guttatus FQMALTS VVVILWYRAPEVLLQS S YATPVDLWS VGCI F AENFRRKPLFRGNS DVDQLGKI FDVI GLPEEEDWENDVALPR 53¢
Scophthalmus maximus FQNALTS VVVILWYRAPEVLLQS S YATPVDLWS VGCI FAENFRRRPLFRGNS DVDQLGKI FDVVGVPS ADDWPQEVALPQ 57
Consensus fomaltsvvvtlwyrapevilgssyatpvdlwsvgeifae frr plfrz sdvdqleki & g p dwp v lp
kot
Stegastes partitus § AFTPRPPKPI EDLVPDMDEQGRALL 266
Larimichthys crocea ~ $ AFTPRPPKPI ENLVPDNDEQGRALL 266
Oryzias lafipes § AFTPRPPKPI EDLVPDI DEQGQALL 266
Takifugu rubripes $ AFTPRPPKPI ENFVPDMNDEQGQALL 266
Poecilia formosa § AFTPRPPKPI EDLVPDMDEDGRGLL 266
Salmo salar $ AFS PRPPQPI GNLI PDNDELGKS LI 266
Danio rerio 3 AFS PRPAQPI ENLVPDMNDELGKSLL 266
Cathartes aura NAFTSRPAQPI EKFVPDI DELGKDLL 266
Gallus gallus NAF ASRPAQPI EKFVPDI DDMGKDLL 266
Mus musculus QAFHS K8 AQPI EKFVTIDI DELGKDLL 266
Bos taurus LAFHS K8 PQPI EKFVIDI DEQGKDLL 266
Homo sapiens QAFHS K8 AQPI EKFVTDI DELGKDLL 266
Rattus norvegicus QAFHS K§ AQPI EKFVTDI DELGKDLL 266
Tinamus eutiatus NAFTSRPAQPI EKFVPDI DELGKDLL 264
Scophthalmus maximus $AF TPRPPKPI EDLVPDMDEQGRALL 266
Consensus af pi éé =z 1
B 47 Poecilia formosa
Scophthalmus maximus <
Stegastes partitus
Larimichthys crocea
Oryzias latipes
46 Takifugu rubripes
I Salmo salar
62 Danio rerio
51 Cathartes arua
98 Tinamus guttatus
Gallus gallus
100 Bos taurus
Mus musculus
98 )
83 Homo sapiens
69 Rattus norvegicus
A
0.01
2 cdk6
Fig.2 Multiple sequence alignment and phylogenetic analysis of the deduced amino acid sequences of Scophthalmus maximus cdk6
A. cdk6 cdk6 cyclin s k2 ; B.
NJ cdk6 (Bootstrap 1000 ) s (XP_007547583.1) (Stegastes

partitus, XP_008293584.1) fiff (XP_004074048.1)
(NP_001140089.1) (D. rerio, NP_001137525.1)
(Cathartes aura, KFP51458.1) (Bos taurus, NP_001179230.1)

(NP_001250.1)

A. Multiple sequence alignment of the deduced amino acid sequences of S. maximus cdk6 with the cdk6 sequences of other species. The
CDK/cyclin interface is underlined. Active sites are marked with an “*.” B. Phylogenetic tree of S. maximus and other animal cdk6 amino acid
sequences based on the neighbor-joining method (calculated from 1000 bootstrap samples)

filfi (XP_003969443.1) (XP_010739841.1)
(G. gallus, NP_001007893.1) & (Tinamus guttatus, KGL84113.1)
(NP_001178790.1) (NP_034003.1)
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= cdkl cdk6

gi Khk BEMI st G

cdkl  cdk6
Fig. 3 Cdkl and cdk6 expression patterns in 12 tissues of Scophthalmus maximus
A .cdkl  cdk6 ;B ; H. ;L. 3 Sp. ;g ;K ; hk.
L st ;G N ( 4 5 )
A. Electrophoresis pattern of c¢dkl and cdk6 expressed in different tissues. B. Gray level statistics of electrophoresis pattern. H, heart; L, liver;

sp, spleen; gi, gill; K, kidney; h, head; k, kidney; B, brain; E, eye; M, muscle; I, intestines; st, stomach; G, gonad; Different letters represent
significant differences (the same as Figs. 4 and 5)
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Fig. 4 The expression levels of cdkl in Scophthalmus maximus embryos at different stages with hydrostatic pressure treatment
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Fig. 5 The expression levels of cdk6 in Scophthalmus maximus embryos at different stages with hydrostatic pressure treatment
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Abstract: Whole cDNA sequences of cyclin-dependent protein kinase genes (cdk! and cdk6) in turbot (Scophthalmus
maximus) were sequenced using homologous cloning and 5'/3'-RACE. The open reading frames of c¢dkl and cdk6 were
912 bp (GenBank accession number, KP339306) and 978 bp (GenBank accession number, KT186374), respectively.
Gene expression in turbot tissues was analyzed using RT-PCR. The results showed that both cdk! and cdk6 were widely
expressed in several turbot tissues. cdkl expression levels were higher in the gonads and kidneys than in other organs,
and cdk6 expression level was the highest in the gonads. cdkl and cdk6 expression levels in turbot embryos were studied
using real-time RT-PCR. In the control group, cdkl expression levels were higher at the gastrula stage and earlier com-
pared to those at the neurula stage and later, and cdk6 expression level at the gastrula stage was the highest. Trend varia-
tion pertaining to cdkl and cdk6 expression levels in the hydrostatic pressure treatment group (tetraploid induction group)
was similar to that in the control group, except for the expression level, which was lower in the treatment group than in
the control group. Hydrostatic pressure treatments had different effects on cdk! and cdk6 expression levels, suggesting
cdkl and cdko6 in turbot to have different functions. The above results could provide a basis for the analysis of functions

and mechanisms of the two genes in turbot embryo development.
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