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WE: AHERF AR EE 1(CDK)TERE T BRI L SCA F B SR BRI 8 SO (Meretrix meretrix) i #pAE K &
FHHER, AR RACE HR TU 345 S0y CDKI RN (MmCDK Y cDNA 551, %3 K cDNA B3l 4K H
1623 bp, HHhf14E 353 bp A 5" A SwE B X (UTR), 370 bp ¥ 3'UTR, 900 bp KT P 1HE (ORF), 4w 299 44
MR, TR LR 9 LA 8w AR SEPE, 407 STKce-CDK1-euk S5HJIS . 22 %R/ 750 W2 7 1 I 50 1 R AE ) 971
DLKPQN F1 G/V-T/S-X-X-Y/F-X-A-P-E. 5 cyclin B £5& G IR5F)¥ 51 PSTAIRE, LLJY ATP #4546 IRSFIF
5l GXGXXG Fl K33, HLHIREE R R, MmCDKI 3RS AMLUN )z %k, Hoh bR 2k s fem, Hk
RANERE, AFZMAOEH . HEHEF S8, GR35 2.16~778 Lux 1 1.48~70.6 Lux, 1HA&LE 43 h
20x10* ind/mL 1 5x10* ind/mL, 54 /R, 21 SCUA T Fh R B0 L 8 SCOA I Al PR A AR K BB BRI AR T
MmCDK! FEHM2ZFRIXGERGERPIFR EHERXR, SHPLACH MnCDKI WFREE W E G T 380
(P<0.05). H1BLHED, MmCDK1 SR SCIA T Fp AR K b B AR, Hik 8 )5 ML SCR B SO Barm A K

PEBE . A SCHKE S HE— P BT 5E SCIR AR R R T A SCALRIR BE 22, o SO il il 1 7 25 IR SRl

SR SO CDKT LI R KB A bERE; 2 Rdk

FESZES: S961 XHkFRERD: A

2 it S 940 8 1 2 38 (cyclin dependent
kinases, CDKs)J& T 22/ AR & A X%, H
HIFT &) CDKs ZEIENA LR, £8HSYH
PR X AR W A0 M BE AE L R, K S A A S A
it DNA G A 2257 %L, Rk anE i A=
Fusgg g2, Jp CDK1 A2 41 G2 1] M 1]
AR G 1, TEA 2257 24T E oy L FE vh
AP IR B MG 7F G2 1, CDKI fE5 4
M 51 B(Cyclin B)45 &8 sl BV it IR 152 &
&; 76 G2 JFHIF M Hi#), CDK1 540/ 5101 3%
A(Cyclin A)Z54 R A sh4ni i MR i

U5 HER: 2020-01-17; 1&iT H#A: 2020-03-10.

LEHS: 1005-8737—(2020)09—1042—10

s, UGB CDK1 /NG, HAR A0 i A
A B2 L ) 38 R R RS R CDK1 BRI Y/
BCHEAETR, 222k CDKI FO IR IR BLET 4 240 i AE G2
45 1 AR K DKt BiE A £ /) BLOHRF 40 i
R R AR AT, I, CDKI SR
TRANM Y A KRNI B A 5 2 AN R R o A,
NS P 444 4 174 9 At P i R fk CDKL 63K M,
AT Ay i 20 B B 3 4 2 A b 4 358 I A AR I 48 4%,
S TR 24 W 32 0 o) 20 B S B AR A 3R T
SOk s R, BEAEZ AR BT T
CDK1 FEDH 5 b Ko 23850 #r, Wn48l X 8 (Scylla

EEWB: VLA Bl RHE 285 KU H (D2018-1); LA A KRR 34w FIH (BK20181201); /K= KA A Ff & 58 3 i H
(2019-SJ-006); T4 i i Bk Jm FERb R 2A BT 0 H (JC2018026); Y1784 BHE I H (BM2018029); 719534 BT AR L& 10

(SZ-YC2018064).
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paramamosain) . KZZ8F(Scophthalmus maximus) .
LT BEHFEMF (Cherax quadricarinatus)Z:1 12 12
A WK W5 (Crassostrea gigas) CDK1 il 5 ik
[OE AR

I (Meretrix meretrix) e [E 5L 1) F5 5 D1
Kz — EAEsk, WA EWAMTSRFE R m, 3
0 5 GH PR W T, (Al T R AR 0 0k,
“Ug L ICH IR H 3 H . B LA — Bt [a]
i 2 BH N T AP I I R it 3 R A SR SR AE Y
RIEGH SIS ERERY], REET ST
fr#E, FRAE R, btk 2, © I 2l
RMERENTG R, P, %5108 A IE 5 1
0 BT T R OR B R R A Rl e A R
TLIRAE SO R 8 i B S 2 AR F 1 E h—A
2150 O SO HT ih R, 10 FR AR A B RN 1
IR TS A SRR . IR 215 B SR
R, DA HE (1) S0 T 53 41 S v ok 21
CDKI H:HHfE) fr B, KM RACE HiARTRERTT
cDNA JEHERKFH], L eECnmmRsS
SR BEA B8 SCG B A AEAS [ G RN PR B 4%

PE R AR, I 28 & PCR KA
M F CDKI NP2 RFRIR . HAY, SCG T
KA CDKI FEHFIREMIGE, A5 it B
RZLSCHG 5 A AR BRI S SCIG A CDK 1 BRI 3R
K225, DI GE SCA A K R B AT REFIBIL T
PR o SO T SR B T K B PRI S

1 #MEEFE

1.1 MmCDK1 &R cDNA £KE[E

KM RACE #i AR w3 MmCDKI F:A
cDNA JFH 4K, ffi ] RNA $2BGR 5] & (AR 12
HCSCHA P JiR A RNA, i ] Clontech RACE i3] £
AL cDNA 55— 454 . TEAS 5256 28 A0 1 SCIR %
S ST RS MmCDK I EST 551, 768 A my
) i B¢ %1t 3'RACE F1 5’RACE F: 5% 514 (%
1), PCR =¥y iE 47 By g W6 s v kARSI 5170 fie [l
W, Braiifh 5 pMD18-T &R H- 1718 IF S A
DHSo KIFFmIRZ 400, 37 Cilgiiss, &
PR s BT 1R Jo, KA B LR R B B E
Z AT A TAA A A,

R1 X COK1EFERERIEEEMAGIY
Tab.l Primers used for MMCDK1 mRNA cloning and qPCR reactions of Meretrix meretrix

5|4¥) primer

J¥%1 (5'-3") sequence (5'-3")

YIfE application

CDK1 5'-RACE TGTCCACTTGGTATTGTGTCCAT 5'-RACE
CDK1 3'-RACE AATGCTGATATACGACCCTTCCC 3'-RACE
Q-F CAAGGAACTGCAACATCCAAACA POLEREBY) primers for gPCR
Q-R AAGATCACGATGTAGGACACGAC RHERTY) primers for gPCR
B-actinF TTGTCTGGTGGTTCAACTATG RHER NS control for gPCR
B-actinR TCCACATCTGCTGGAAGGTG P E N Z control for gPCR
1.2 FH4SH 41 Far, FIH MEGA 5.0 #8 R Gt

Y PrE)5, {4 ORF Finder (https:/www.
ncbi.nlm.nih.gov/orffinder/) F-4& MmCDK1 FEHFF
PR EHE, I B0 BAH N 1Y 2 S5 R, FH NetPhos
3.0 Server (http://www.cbs.dtu.dk/services/NetPhos/)
HATBEIR AL A 55 08T, H SMART %1 {f:(http://smart.
embl-heidelberg.de/) #E 17 8 F 45 A4 R 2] E 3 1)
TN A 4T, FIFH ExPASY {4 (http://web.expasy.
org/compute_pi/) I 28 FE 2 7 4] (Y 38 A5 H S K

1.3 RNA EEE MmCDK1 ERFAARIENS T

8 J1 1k WO AR E R SCHG, 2 K (35.62+
2.60) mm, HFAFHLIRIRTE , I 4 ~3C
5 T UK ERRER, 43 IO IR . 6. PAISEAL
SNERE 7R HEIRSE 6 NELZIRES, FH IxPBS(BE
Meih 22 wh£h /K, 0.01 molVL)WEIRJE, WA %,
80 ‘CYKHH AT, FIT RNA L, i RNA 2
Heati Ak iR & (R AR AR A MU S RNA,
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SE ODago/ODago fH B 1.2%E5 i W U5 Jie rit Tk 3F-A
RNA ¥R FEFITar, i ] 5 sk asn) & (R AR 4 &
RNA S §%5% 4 cDNA, 20 CH-1F.

féi Ff] Applied Biosystems 7¢ )¢ 7E f& PCR AT
MmCDKI WFikt, HHE KA & & iR i)
SUBRE M T AR SMAH 20 uL, K
cDNA 1 pL(100 ng), 2xSuperReal Premix Plus 10 pL,
10 pmol/L SR IE M A M 51445 0.6 puL(E 1),
50xROX 2%k} 2 uL, ddH,0 5.8 pL. S 5t
95 CI&IA 15 min, {ifk Hot Start Taq DNA H 4/,
IRIGFE 95 °C 10s. 60 C 30 s HE1T 40 MG,
™ cDNA FEf s 3 ANEE, p-actin FEFE NS5
PR, EUR PCR 4345 AR R4 T4 14 7= v ft 125 Hhh 4
5o
1.4 FEB, ERZEXERE MmCDK1L #8 %
LS

S T 150 68 SCIA ST I0A8 SO R Rk
B IH R, AR IR X AE R
TR (LA 43 0] 7 R 41 SC A R SO o R Rl SOl
BRI 048 S B R 2018 48 7 H Rl & & 3145
I DL, B RRRGF5, SEI0 T If B 21 S F B SCs
SEHFE KA H19R(1.13+£0.18) mm ., (1.32+0.16) mm,
SETE 1.5 ¢ WEE ST EAT, SN,
W2 1x10% ind/m?, 24 h LT, & K,
W S 4> 5 (Dicrateria) S5 N T HEL
1.4.1 SEERSLIE  ORREEEE KON ESNHIEH A
TN CI AL, R A R T R
A 2H 19 0'6 SR 91 [l 4301 A 2.16~778 Lux (5856
2H), 1.48~70.6 Lux (357641), HARLKMREE—2L,
WE 3 41T,
142 (BRI RIEE N 20x10% ind/mL Al
5x10* ind/mL P4, AT (K i iHoRE 4L A okt
A, HRFMHRRF—3, WE 3 P17,

SEERM 9 H 1 HIFER, 9 A .10 A&k H
B— ke, BARICRERTESS 9 H 15 HL 9 A 30
H.10H 158,10 30 ;11 A, 12 Al TR
FEREAR, SOG4 DUA o B L AT 18, (8] s — A4~
AB—k e, BAREFERESY 11 H 15 H, 12 A
15 H o BRRBEHLICEE 50 k7, FHECE bR R RO &=

27 %
sel, ARSI KE,
1.43 MmMCDK1 R RiESH LI AIH RS

WA A, o A S A SO Y A, A
FEAI ] 1xPBS (B2 th 2% vh#h 7K, 0.01 mol/L)k
WG, WABE, —80 CUKFH#HAE. RNA HEHUK
D BARD TR 1.3,
1.5 HELESHSH

PG RE BIRARYE 2724 AR 0,
B A B LU S AR 22 3R (R £SD) . it
it A3 Hr ik SPSS 20.0 Xof 45 B T LR 2y 2%
(one-way ANOVA)7HT, P<0.05 A 2R =7 B3

2 ZERESW

2.1 MmCDK1 &R cDNA £KFIIHEES S

K RACE #iARFEREIRMG I CDKI 3
¢cDNA [f) 4: K ¥ 5] (GenBank: MN881779), #t
1623 bp, H:H 5'9FE #H1% [X (untranslated regions,
UTR)} 353 bp, 3'UTR Jy 370 bp, JFikbeliiE
(open reading frame, ORF)>} 900 bp, F:ZwA% 299
MR AR (E 1) T 57 F &8 34.33 kD, B
WA T pl o~ 7.68, AHXT A>T N 34323.75,
MmCDKI {1z B2 75 % STKc-CDK 1-euk
SRS, 22 R/ 95 s TR BRI S R AR T )
DLKPQN Fl G/V-T/S-X-X-Y/F-X-A-P-E, 27 /M
FRALAN #5.(9 Ser, 13 Thr 1 5 Try), 5 cyclin B &5 &
M IRSEIE 5] PSTAIRE LUK 5 ATP 454405
FIPESE P31 GXGXXG Ml K33, & EFR 741 Lo Xt
SRR M R G AR AT A R R, G CDK1 3
[R5 BF 35 B D1 (Mizuhopecten yessoensis)% ¥ AR5
WIS — 3, ik 5 R R R R A HE
Y — 32, WL Sh PN S R BUE A B — S (1A
2, &l 3),
2.2 MmCDK1 ERFEMBLARIE

K P62 7 PCR Kl CDK1 JER 7 3CUG 6
DMARAL P RBE, WE 4 PR, SO
CDKI HEPITERAG I A & A H A rh B Rk, 78
P B P ) 2% 38 B B (P<0.05), HOREANE K,
TEMS . AR . SNSRI m AR, ER AT
IOESPN =4 A
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MR AR5 S0y CDKI BEPTEE T 5 F AT I A= 1 B B b A 2 R AIE

1045

—

91
181
271

361

451
33
541
63
631
93
721
123
811
153
901
183
991
213
1081
243
1171
273
1261
1351
1441
1531
1621

ctaaggagcggcaaagaagagaacacaagtcaaagaaagaagcacgtaatttcatcaagtttttaaattttgatgatattttgattttag
tagcgtgaaacaggcatctgcaaaactgagtcataatctttttccgetgtaaattcttcatttgtattgtgtactagtgetattgttaag
gccaggcecggaaagtcacgaaaactgtttactttgacaacggagaggtgggaatcactgggttacactggaatcgactttctaaccaaaat
atactggaatcgacttttccattatcggaatcgactagtttaagctatttttatgtattaaattgtataaaatagaaacaattATGGATG

M D
ACTATACGAAAATAGAGAAAATCGGAGAGGGTACATATGGGGTTGTATACAAGGGTAAAAACAAGAAGACAGGTAAACTTGTGGCTCTTA
D YT KTIETKTI b E GT Y d vV vy KGKNI KT XTGI KT LV AL
AAAAGATCCGTCTGGAGAGTGAAGATGAAGGTGTACCAT CAACGGCCATACGTGAGATCTCCCTTCTCAAGGAACTGCAACATCCAAACA
@ K I RLESEDETGYV PSTATIRETI ST LTLIEKTETLIG QHTPN
TTGTCTGTTTGGAAGATGTCTTGATGCAAGAGAATAAGT TATACCTTGTTTTTGAATTTCTATCAATGGACCTGAAAAAATATATGGACA
I vcLEDVLMGQENT KLYV LVFETFLS SMDTZ LTI KT KTYMD
CAATACCAAGTGGACAGTATATGGACAAAATGCTGGTGAAGAGT TACACATATCAGATAATACAAGGAATCTTGTTCTGCCACCAACGTC
T IPSGQYMDI KMLVEKSYTYA QTITIAGEQGTIULTFTC CHA QR
GTGTCCTACATCGTGATCTTAAACCTCAAAATCTGCTCATCGACAATAATGGGGT TATTAAACTTGCCGAT TTTGGT CTTGCTAGAGCTT
R VL HRIDLIEKPQNTLIU LTITDNNGYTIZ KU LADTFG GTLATRA
TTGGGATTCCAGTAAGAGTTTATACACACGAGGT TGTTACACTGTGGTACAGAGCCCCAGAAATTCTGCTTGGTTCACAAAGGTACTCCA
F GGI PVRVYVYTHEV VTLWYRAPETITLI LGS QQRTYS
CACCTGTTGATGTGTGGAGTGTAGGATGCATCTT TGCTGAAATGGTCACCAAGCGACCGCTTTTCCATGGT GATTCAGAAATTGATCAAC
T PVDVWSV GCTIFAEMVTI XIRPLTFHGDS SETITDNAQ
TCTTCAGAATTTTTAGAACGCTGACCACACCCACAGAAGATACTTGGCCAGGAGT GTCCAGTATGCCTGACTATAAACCAACATTTCCAA
L FRIFRTLTTW®PTEDTWPGV SSMPIDYZIKUPTTFFP?P
ACTGGAAGACAAACCAGCTAGCAAACAGTGTCAAACAGCTTGATAACAATGGTCTTGATCTCTTACAGCAAATGCTGATATACGACCCTT
NWwWI KTNA QLANSVIKQLIDNNGLIDLILAOQQQQMLTIYT DT?P
CCCTCAGACTGACAGCAAGGGATGCCTTAAATCACCCATACTTTGCTAACTTGGACAAATCAGCATTACCTGCCAACTTGTAAcatttge
S LRLTARDALNHPYV FANVLUDI K S ALU PANTIL *
aaacttgtgttgagataaatacttacttggtttttgtcagagtgaacatttttatttcatttagatttgaatcatgtgectacattcaaag
cagtgtgctgttccaagaatttaggatttattttttcatcattaaatgtgectttttaccttacctcaaggtgagettttgtgattgeect
gtgttcagcacgtggcatcaactttttccattaaacatcatctccttagtcctaaaccactcagtcaaaattgatgaaattaaccaggaa
ttttccttgecatgaagectcttecccaaaatgttcaaggaattgtattcagtgcaaaagetggttgtagcaaccaaaaaaaaaaaaaaaaaa
aaa

1 SCH CDKI LI cDNA FE1) B Tl i 22 3 e 91

TFRCRBEHE RS TR R, ARGt X/ NG FREFROR, L% TAA FITI*RoR, 2228 /5 AR 8 1 IR A I iE 5 47

TIOBCR RIZbRTE, TTHER R ATP 25500, IKERSUEIR cyclin 454 53 571751

Fig. 1 Nucleotide and deduced amino acid sequences of MmCDK1 of Meretrix meretrix

Open reading frame (ORF) are shown by capital letters; 3’ untranslated region (UTR) and 5’ UTR are listed with lowercase letters.
The predicted stop codon of translation is marked with an asterisk. The sequence of serine/threonine protein kinases family are

marked with double underlining. ATP interaction site is boxed. Cyclin binding site is marked with shadow.

23 AEEBEMGT MMCDKL HRIEER
FEARNTDEIR . PR B AL B SR AR K
X Lo SI2 B0 34 J 7 21 SO A KPR 8 SCHG (KD 5), 5
JERNEGICEAE T, 20 SCUA B i &R 1 7 K3 = 1
T A — 25 F T 1Y 3 SIS (P<0.05), HoaRoG4
A=K B T 89O 4 (P<0.05) . ERIE RIS ET,
21 SCHA T R Y SR I K B B R T IR — A
T ¥ SCIA (P<0.05), H.20x10* ind/mL 1 %5 i 4
(LT S 24 A PR T At 28 591 (P<0.05)
E—2E i qPCR Kl /4T T CDK1 FEHAE
ANFFRI AT BT REZER, 45
w6 Frn. FESRIGAL, 20, ¥ G CDKI &

W AREHRERE, MEAFAAERHE X
(P<0.05); F5651FF, £ CHAHY CDKI FE R #5A
T T SO (P<0.01)  7EAS [RIVE R T,
41, EIOUMRM RPN EEER, A306GH
CDK1 ik 53 30 2 5 T H3CIA (P<0.05) o LT
UL, 2130 A K S CDKT JE Rk e —
EBR

3 it
3.1 MmCDK1 £ & 5 5l 454

ASZE R ] RACE AR B WK i e 3R 45 S0 A
CDKI1 3&H ) cDNA 2 K75, @i lextordr, %



Consensus

K 2 SCih CDKI FER 5 HABYIFF A & H R )7 51 Xt

RIRBOFRIR BB F ORI S I, R G 2R PR s i, B R, s GRS PR

Fig. 2 Multiple alignment of Meretrix meretrix MmCDK 1 gene deduced amino acid sequences with other species

The fully conserved residues are indicated in dark blue and strongly conserved residues are shown in pink;

the low conserved residues are marked in light blue.

1046 K R A 55 27
U Meretrix meretrix 60
HFSEFR D1 Mizuhopecten yessoensis 60
K4LWF Crassostrea gigas 60
AR LI E SR Eriocheir sinensis 60
5T EHUF Palaemon modestus 60
B 44 Danio rerio 60
KF A Larimichthys crocea 60
N3& Homo sapiens 60
JNBL Mus musculus 60
4 Bos taurus 60
Consensus
SCHE Meretrix meretrix 120
WFSE B3 D Mizuhopecten yessoensis 120
K4tWG Crassostrea gigas 120
ARG FEIE Eriocheir sinensis 120
W EEF Palaemon modestus 120
B 544 Danio rerio 120
K ¥t Larimichthys crocea 120
N3& Homo sapiens 120
N Mus musculus 120
4: Bos taurus 120
Consensus
U Meretrix meretrix RVYTHEVVTLWYR! ﬁPE B 180
RS I Mizuhopecten yessoensis RVYTHEVVTLWYRﬁPELL 180
KAHWF Crassostrea gigas RVYTHEVVTLWYL% 180
AL LE B Eriocheir sinensis RVYTHEVVTLWYRﬁPE e 180
FTR U Palaemon modestus RVYTHEVVTLWYRS PE¥ 180
B8 Danio rerio 180
K#& £ Larimichthys crocea 180
N3& Homo sapiens 180
/NE Mus musculus 180
4= Bos taurus 180
Consensus
SCHE Meretrix meretrix 240
RS B3 Il Mizuhopecten yessoensis 240
K 414G Crassostrea gigas 240
rRAEEEESE Eriocheir sinensis 540
F5W HYF Palaemon modestus 240
B £8 Danio rerio 240
K# A Larimichthys crocea 240
N Homo sapiens 240
/NE Mus musculus 240
4 Bos taurus 240
Consensus tk plfhgdseidqlfrifr 1 tp
3CHE Meretrix meretrix L TARDILNH BKSALPANL. 299
UFFE R DL Mizuhopecten yessoensis ST SAKRILNHT] SKSGLPANLT 300
K4LUF Crassostrea gigas ST SAKKIALNH | PKSALPASTI 300
HRAELE B Eriocheir sinensis NI SAKENLKHEN$3DDIMBRS TLPAST . 299
%m EIIF Palaemon modestus NI TAKERLDH DDIMBKSTLPAPN . 299
WS4 Danio rerio NI SAROMTHEY43 DMK S SLPASNL 300
KFEH Larimichthys crocea T SARE/AMTRE}4IDDIMSKS TLPAAS T 300
N3& Homo sapiens ST SGKMALNH BNQTKKM. . . 297
JNBL Mus musculus T SGKMALKHPY43DDIMBNQIKKM. . . 297
4 Bos taurus ST SGKMALNHP}$aNDI#RSOTKK . . . . 296
Consensus a yE 1d
SCHE Meretrix meretrix . 299
#FFE B3 Il Mizuhopecten yessoensis APT 303
K415 Crassostrea gigas TS. 302
rRAE SR Eriocheir sinensis . 299
F 0 4R Palaemon modestus . 299
BEL 48 Danio rerio KI. 302
K# M Larimichthys crocea NKI 303
N3& Homo sapiens . 297
JNE Mus musculus .. 297
4 Bos taurus . 296
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92 K# 4 Larimichthys crocea NM_001303380.1

99
75 £ﬁe} Oryrias latipes NM_001104839.1

99 |__ WT#% Oncorhynchus mykiss NM_001124660.1 fHmH
100 K pg 2k Salmo salar NM_001141151.2 pisces
BE 1 XA Ictalurus punctatus NM_001200467.1
SEVERN Culter alburnus MF615426.1
99— BE L4 Danio rerio NM_212564.2
99—/ Mus musculus NM_007659.4
K B Rattus norvegicus NM_019296.1

100 LI'—)E% Homo sapiens NM_001786.5

100 85

100

62

K411 Crassostrea gigas HQ457439.1
99 EWGLYG Crassostrea virginica XM_022462448.1

0.02

B HEfa Oreochromis niloticus XM_003454997.5

83| 2k Bos taurus NM_174016.2
97! 2 Ovis aries NM_001142508.1

96| L #1/XHFSE Scylla paramamosain FI015041.1

88F =R T Portunus trituberculatus KU866455.1

HRAEGEESE Eriocheir sinensis F1210468.1
BEXTHF Penaeus monodon KC543567.1
55 EH ATHEF Macrobrachium nipponense F1919328.1
100 F W YR Palaemon modestus MK188896.1
Y5 2% Lingula anatina XM_013526482.1
TBHFIE Pomacea canaliculata XM_025228465.1
34 Zf88l Haliotis diversicolor supertexta HM534206.1
g‘_ 3CHA Meretrix meretrix MN881779

45 4|—7|: WFZE R I Mizuhopecten yessoensis NEDP02002059.1
95 K

| HHESIY)

vertebrate

LY

mammalia

e Y

crustacea

THHESY)

[ invertebrate

Bz

mollusca

K3 Soks SR CDKI 2RI Fr 41 9 2 etk (A% 3 Bt

Fig. 3 The phylogenetic tree based on the amino acid sequences of CDK1 in Meretrix meretrix and other organisms

16 - n=3; x+SD

cd

CDKIMIN Rk &
relative expression of CDK1 gene
)
T

P O it
foot adductor gill

SMERE TR MR
mantle hepatop- gonad
ancreas

ZH4H tissue

K4 SCiy CDKI TR AT R
AN TR) B 745 3R A [ 4 27 ] 22 57 W3 (P<0.05).
Fig. 4 The expression levels of MmCDK]1 in different tissues
Different letters indicate significant difference
between different tissues (P<0.05).

FE DR BT 5 0 A LR T 5 5 A A B ) SR I R Y
Gl —8 ik 84.21%, HABHA 222 1R/ 75 @A MR &
I 2 TG R I 25 M BRI . RGN 43
Mrah R Wos, 530 08 %0 & il 1Y 2 1R 38 B
DU KW SRS Y, ARSI 5 72k
RATHEMENY — 3, MEFANYH CDKI HH

5 R AR — K3, FFadwitie
M, AR AR UL CDKI JE 2 LR )T )
HABSNIRSFIE, H3C CDKI1 SR ] i & #5
A 5 HAWY AR D BE .
3.2 MmCDK1 EREALRIL S

290 0 S0 ARORSE 1 2 11 U (C DK s ) 4 ) 291
PAEAZ L, CDK 38 3k W R b 41 At S 3 vh i 2
REAE 1, RPN R Az 4 | 4 B 39 B ) 8 45 4
FI, DAEBE A A 24004 e E A7t g sy 2
AT A SN HR, BIEAFEBY R,
ML R AP S . BHEEE % CDKT 3
RITE R R E & H AP G Rk, TEEMR . B E
FHERKEFRHAL D RIB RS, HEFTE
HoAtl £ 28 1Y 4 AR 5K P A G ALY AL, Ak
H L (Larimichthys crocea) " WT84(Oncorhynchus
mykiss)!'"; ERAUIBFSE kB CDK 1 K2R 7E K415
B HLR A RIR, P EEIR Y R A i
e, HUGR MR L, 72 P Fe LA Sb & 5 b 26 1
/o ASEAE R BOoRC; CDKI BERTEA A

u
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A 10 @ 383%/£030H high light/red a B 10 - [ {&%5 /430 high algal concentration/red
9 [0 #®t/F3CHA high light/yellow o | O &% /3 3CHA high algal concentration/yellow
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Fig. 5 Comparisons of shell length increment between the red clams and yellow clams in
different light intensity(A) and algal concentration(B)
Light intensities of high light group and low light group are 2.16-778 Lux and 1.48-70.6 Lux, respectively. Algal concentrations of
high algal concentration group and low algal concentration group are 20x10* ind/mL and 5x10* ind/mL, respectively.
Different letters between experimental groups at the same time indicate significant difference (P<0.05).
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Fig. 6 Expression levels of MmCDK1 in different light intensity(A) and algal concentration(B)

Light intensities of high light group and low light group are 2.16-778 Lux and 1.48-70.6 Lux, respectively. Algal concentrations of
high algal concentration group and low algal concentration group are 20x10* ind/mL and 5x10* ind/mL, respectively.

* means significant difference (P<0.05) and ** means highly significant difference between the two groups (P<0.01).
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Expression analysis of the CDK1 gene between selected and natural
populations of juvenile Meretrix meretrix
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1. Jiangsu Institute of Marine Fisheries, Nantong 226007, China;

2. College of Fisheries and Life, Shanghai Ocean University, Shanghai 201306, China

Abstract: Cyclin-dependent kinases (CDKs) are members of the serine/threonine protein kinase family and key
regulators of the cell cycle transitions in eucaryon. CDK1, also known as Cdc2 or p34cdc2, is the first documented
CDK and is vital for mitosis and meiosis. CDK1 functions as a catalytic subunit by binding with its regulatory
subunit cyclin B to form a complex at the transition from G2 to M phase. The CDK/ gene has been described in
several species, but investigations in mollusks are lacking. To study the function of the CDKI gene in juveniles of
selected (red clams) and natural (yellow clams) populations of Meretrix meretrix, we cloned a complete cDNA
sequence of the CDK1 gene via rapid amplification of cDNA ends (RACE). The MmCDKI cDNA is 1623 bp long
and contains a 353 bp 5’ untranslated region (UTR), a 370 bp 3’ UTR, and a 900 bp open reading frame (ORF)
encoding 299 amino acids. The predicted amino acid sequence of MmCDKI exhibited serval conserved character-
istics, including a STKc-CDK1-euk domain, specific sequences of the CDK family DLKPQN and G/V-T/S-X-X-
Y/F-X-A-P-E, the cyclin B binding site PSTAIRE, and ATP-coupled-sites GXGXXG and K33. Sequence align-
ments revealed that MmCDK1 shares significant homology with the CDK/ kinases from other species. The tissue
distribution analyses showed that MmCDK1 is expressed in all of the tested tissues. The highest expression was in
the gonad, followed by the mantle, suggesting that CDK plays an important role in the cells with active division
in the gonad and mantle. In different aquaculture conditions experiments, the red clams grew faster than the yellow
clams under high and low light and under high and low algal concentrations. The expression profiles of MmCDKI
under different aquaculture conditions were consistent with the growth results that MmCDK 1 expression level was
also higher in the red clams. Therefore, we speculate that MmCDK]1 is closely related to early juvenile growth and
that the light and algal concentrations also play important roles (inappropriate conditions may inhibit juvenile
growth). The red clams may possess better growth and development characteristics than the yellow clams. The
results of this study contribute to a better understanding of the mechanisms of growth and provide basic informa-
tion for breeding new varieties of M. meretrix.
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