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= FMLE cyclin B B F 5 2 K Thae

AER, FXR, mENT, FEF, BEAD

(1. B AR ARIRACK ™ BT IR i 280 %, B 2013065 2. B IREER 0F wK 7 L B IR 0T
KA E RS, BifE 2013065 3. RIREHAEF RS KA S s L & Rl O BT UM R €0F 0, B 201306)

B Ed B TR N =AW (Hyriopsis cumingii) T i BE T A1 3 & 1 B (eyelin B) JE
iy cDNA FFEI N 1024 bp 17 51{5 5., €245 768 bp B ORF, 197 bp i 3'-UTR, 4 255 4~ Aa, ib—4y
Br W, = FAWLEE eyclin B B 54E05 5 DURA B8 BRI, LR MR P81 HA L A ST ) 8 301 3 A
(cyclin-box) , If-A7-4E 2 A JH 1 8 3 O 8 11 il ( CDKO) BYFE IR . i ad RT-qPCR 5% & /s - = S L
cyclin B FENTEVENR AP ) 2kt iy, FEMENE P 95 1 B35 8 THEYE (P <0.05) 5T eyclin B K& R 7E HoAt 4 21
TRk Y B E R TN (P <0.05) , HJC R MEMEZE S (P >0.05) 50K cyelin B ZEN 5, BRAME AN, JE
FEPERRANGE 263k B E FEAR (P <0.05) , W] RNA T4 (RNAL) X = WA [/ 4H ZURA A [ A DTERACR o
TR E RNAL J5 41 73 2 AR AL, R BRTE R SR AR b G2/ M I8 15 LU T B, 2] eyelin B FENTE

AR RETR AN 2 WG T WU cyclin B R S HLINRE, O = A LR AN A ST AR B oy

e

KEI: ZMAWIE; coyclin B R ; U XIE; RNA T30 40iE )58

PESES: So17 XERFRRAG: A

= FAWLIE (Hyriopsis cumingii ) 3 [F A H.
HE AR BNROK 2 BRI, HA R & 2580 (i
FEE M 20 1iE22 80 AFACHI I I WF 5T IR K 2 Bk e
{OEH ) TR e - N NS -1 Sl s 11 oR N
SURGAN & DR A M B SR 1) — KM, AR A
R FES B AN AN M B SR S T A T R
2RI BK R FLER 1, DA AN R 4 s 2R A T
R I BEAL 25355 S 1 U5 5 = A WU S T4 i
TRINEFE 53 28, 1B 28 4 K BB M DR iz M At , TG vk A
SRR AR T2 TR = AN E R T
Foft o 5 Bl 3 L PR S RS 5 T ) i — 2B RIE ST

20 193 (cell cycle ) o O UE 4 i R A7 A= i
TG BN LA T R 240 e 3 240 ) S I A ) 22 5
HEASEAL A BB AT S B A A
N E I B (cyclin B) S B4 i sl e 2 4 1
(MPF) {y 20y EA i b T2 2 5
JEE MO, RO o 2480 . AT, 727K A= AR

YRS EHA: 2019-04-05 f&E B 2019-06-11
EEUE: FXARBEHESE(31201991)

X eyelin B BRI 2 S5PENR &K B AHKE, FANG
2tz L6) 3 ke o 4R Y K % ( Eriocheir sinensis) cyclin
B R4, IRIESE 1 AN B A 0 R R
' VISUDTIPHOLE 257" £ BE 5 Xt #F ( Penaeus
monodon ) YR EL T ST [ Y eyclin B TR, I 46 I 3]
PHEPRITE M U AR Y 2 35 1 8 T AR A
&5 B cyelin B A Sy 40 0 J 30 8 % v B S T 1)
PR T, EEE MM R XU S RET
F5 10 2 AT 2% 1 ( Caenorhabditis elegans )4 Ffi cyclin
B I IR cyclin B-3 Y @Ay B AT B/
LI (EAE DL X eyclin B 3 IH 5 46 ifd 73 2
] H 3k R B R AT JE

AHEFENS = MWL cyclin B BEPR E4T SO k%,
FEXSHHEAT T A Y045 B o3, dl it RT-qPCR 4%
AT = A WLEEAS [8) 1 53] S H R eyelin B
FEH Y FRIR A W T = MAIEE eyclin B
IZH L3R5 3%, B RNA T4 (RNAD) R Xf
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cyclin B ZENIIRERAT T W00, 9 Ja SE =Fh il
UL > 2L AR S B IR B R AR T 4y
THER

1 ME5I5k

1.1 SEIeHH#

AW SR G T b 9 I 0 A 5 B M, 378 TS
IKA T KN — AT 1 i, ) % 5
B = POHELN , LA ELRARRTT 24 h R4

SAAWURERT IR TR S 2 F BEALPkIE 4 2
WEREAT 4 HOMERE s IO e L 73 2 AN E
JEE O IV PN U AT L R R ZH 4, 22 DEPC
KU IR E TR A AT - 80 C kAR b
# o
1.2 X®H*E
1.2.1 & RNA $2ECRIG I

F#E Trizol® Reaget (Invitrogen , 3£ [H ) (1 #4E
VLK B3R R A R A i BT RNA $2 1 F1H
NANODROP 2000C ( Thermo Fisher Scientific, &
FE)) 922 S RNA ODyg00 (1. 8 ~2.0 5 ) RNA
LERERUT) R, PR 1% St va e i Dk A

Il RNA Ji, Irf7 RNA FE R AT & LR 20K )R
BT - 80 C LR A7 & Mo S i 3 & i IR
PrimeScript™ RT reagent Kit with gDNA FEraser
(TaRaKa, HAS) fy#RAE 2 BRUEAT
1.2.2 cyclin B BN 5l Ko

MR TR o cyclin B 3R 7
41,3z [ Primer Premier 5.0 %3154 (F£ 1) ,H
ATAY TR (R A" G 8. =M
HAR A M cDNA 9 AR £ 4T PCR §73 . PCR
A3 250 94 CHUEME 3 min 94 CAEE 30 s,
50 “Cil k30 5,72 CHEfd 40 s, 340 MG, 3
B2 1% W B IR BEIE [l i 24 15 PMD19-T
(TaKaRa, H ) 3% $2 5% 16 A S2 25 K AT
DHS o ( 5250 %0/ AF) H, 787 PCR Bk )5 4 FH
PEvERERE TAE TAEY) TR ( Bi) ARIF . AR
i ve e R 19 = A WLIE cyelin B R B, it 37
RACE By E5 1) (£ 1) o fKI 3'-Full RACE
kit (TaKaRa, H A )50 &6, #547 RACE PCR
P44 . RACE PCR W28 1% B IeFHBEIE L Ik 73
B)e, 5 PCR [l el fb H i fr B, EAT 1 4% 5%
b FEREFI .

x1 IKWETASIY

Tab.1 Primers used in the experiment

511 BIBIFEHI(5—3")
Primers Primer sequences(5'—3")
cyclin B-F CCAACGATAAAGATAACCCTC
cyclin B-R CCTGTCCAGCCTTTGAGT
EFIA-F GGAACTTCCCAGGCAGACTGTGC
EFIA-R TCAAAACGGGCCGCAGAGAAT

cyclin B-outer-F
cyclin B-inner-F
cyclin B- Q-F
cyclin B- Q-R

CATTGATAGATTCTTGCAGATACAT
GCCCCTGAGGTGGCAGATTTTGTGT
GGGTGACTTCCATGTTGA
TCCAGCCTTTGAGTTTCT

JH DANMAN SR {44 745 2 1 = WL cyclin
B R B R4 ) 8 5 43 LA M RACE 50 & 7
ISR o, PF AT B s ke B Be. i ORF
Finder ( http : //www. ncbi. nlm. nih. gov/gorf/orfig.
cgi) % cDNA JE4T IF T B B2 4E ( ORF ) 234, IF 32F
FrHOXE B H B /R )7 51 1 F DNAMAN %k
TER = WU cyclin B TREE S B 5L/ 51) 73 331)
55 GenBank H4fz 2 HABM R cyclin B (1)l
NG EER T A HEAT Lo, K & AT =2 18] 19 )7 51 A0
I, 18 1 ExPASy & 4% ( https://web. expasy.
org/protparam/ ) X} = ffi WLIF: cyclin B )43 &

PR A A HEAT 00 . 9 T String (http :// string-
db. org) X fig 5 H: & A= AR B A A L 2R kA T
o,
1.2.3 RNA T (RNAi) L5

siRNA [l 28 : AR 45/ T 90 RNA (siRNA) 3%
TR B 58 BEAS BN Y cyelin B BB H Y
LR THe48E (siRNA-cyclin B) B4 1F X 5% ( sense ) Fll
[ LA (antisense ) , IABRERAE M 5 , S H b
Fh i) 255 AR AT FRZA w5 i NC g% o i T B 8 %o
MREE, W B AR BT NC #8007
FIMEE IR 2,
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F*2 RNA THILWATASIY
Tab.2 Primers used in the RNAi
519 1P (5'—3")

Primers Primer sequences(5'—3")

cyclin B-siRNA-S CCCUCAACUAGUCAGUGAATT

cyclin B-siRNA -A UUCACUGACUAGUUGAGGGTT
NC-S UUCUCCGAACGUGUCACGUTT
NC-A ACGUGACACGUUCGGAGAATT

SEEBLE D= A LR IR L B AL PR O
HEBFR2 LA ERYEERRE | R EERENLF- 2 70 8 3
4, B0 eyelin B THLH (T} eyclin B TH4E) NC
S NC #E) FAUEF A CATESS) o 1 mL
BRSPS e B T 0 BE (20 pmol/L) F1 NC 4% (20
pmol/L) 7E 0 h 24 h I 5 #E = AR L1 e 1
FEAEE UG T 48 h 5 = A WL v i A A
BN S A, 730 £ T 96 E i PCR A4
LSRN 7E
1.2.4 3% %E = PCR

MR vE B B A cyclin B 5 [N 45 44 R <7
[X.,iz Fi] Primer Premier 5.0 AR 45 S VE4F Y
PCR 519 (F 1) JFsc A TAY TR ER) 2
A4 M eyelin B 3 H #) 5 4 07 75 CFX9%
Touch™ Real-Time PCR Detection System ( Bio-
Rad, &) FE AT, B Ehl# H Y EEE NS
FERNEFIA ) i9brE i 2. SRJ5 $i BLLUT 2504 ik
FERER S B4R IR (20 pL) 1.0 uL
cDNA, F #5148 0.2 nl,10.0 pL.2 x iQ™
SYBR Green Supermix ( Bio-Rad, 3¢[E) F18.6 uL
ddH,0; 52 W £544::95 C 2 min;95 C 15 5,60 C
30 s, RAETOE 40 UK, IR FEAT I A i R 097
SR AR EE 0 =3 BORERE 2 W HI
S FTN Z 3L R B8 B R (E) 2 95% ~
100% ,R> ¥ KT 0.9,

cyclin B FEPRARNS Feik iz ] 2742 ik ik
b8 BUERAFRIE + FRifEDR 25 (Mean +
SE) 3R~ o AN [RIRE b 18] i A6 253K 22 5 0 1 Al
F SPSS 19. 0 #k A tf 1Y) One-Way J5 22 3 #r
(ANOVA) , ffi H| Dunnett’ s multiple comparisons

http: //www. shhydxxb. com

HATHBIZEILEL,P < 0.05 REREBE . &
IR Origin 2017 BAFHEATAE K 04T
1.2.5 2 fa a9

W 3R RNAL S5 i 14 it L B85 5 &0 265 T 44 it [3]
ET 70% LEEH, 7E - 20 C KA P EE 3 h LU
Fo Bl mL S REEGF AR T 1.5 mL G
WELLEH, S 300 g B0 S min, X EREIMA
500 L PBS 2 i ifk 5 (i 40 i B 77 , %5 1 300 g
B0 S min, % BN R AT E TSR T 500 pL
PI/RNase 4t % (BD, 35 E) ,37 C#GEHE 15 ~
20 min J5, ] Accuri C6 PLUS i 2040 i2{X ( BD,
S ) A DU A0 AL 0 40 B B A, T novo
expression A4 HT4s

2 RS

2.1 =fAMfLEF cyclin B EE ISR 7551

i v AR B = A WL cyelin B R
cDNA K J#E4 1024 bp( & 1) , 8345 ORF 768 bp,
3'-UTR 197 bp, 4fth 255 PR EERIR AL . TR
FPo Ry 3'-UTR Hh i B 8 B 1) 22 58 i 2 1R 15 5
“AATAAA” IR Y Poly A FEJFF, *F cyclin
B RSP E5 IR (1 2) 20 #r, B — B 90
IR IR RSE Y51, B A 8 FTAE (eyelin-
box ) , 7 HAE N AFTE I Jil 10 2 1 4RO 2 1 03k
fitf (CDK) 45 & 7 iio ExPASy 73 B = #f I &
cyclin B FEB 3T 504 29. 1 ku, BRI 55 L gk
8.84,

AR AR cyclin B &R S AR
PELEXF IR (18] 3a) W], LS 4G 37— 32,
U B DU i DU B 38 1 PR 50 AR BL I eyelin B
SR DU B RS M Tl Z YR eyclin
B R IR Y 9 o3 s (18 3b) , =i S
BEL G DL ( Dreissena polymorphia) 45 13 % 1) [6]
P, B 54050 DA 60% LI L i) I8 . i
1 String W3 = A WLEE cyclin B $E3 1 Y 45
HFB, eyclin B 5 CDKI1 F CDK2 A # [m) 56
o
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1

120

239

358

477

596

715

834

CCAACGATAAAGATAACCCTCAACTAGTCAGTGAATATGTCAATGATATT TATGAGTATATGAGACTATTGGAGAAAAAATACAGTGTAAGGCCAAATTACCTGGAAGGTCAGGAAATC
MRLLEKIKYSVRPNYLEGQ QETI
ACAGGCAAGATGCGTGCAATCTTGATTGACTGGTTGTGCCAAGTTCACCATCGCTTCCGATTGCTTCAGGAAACACTTTTTCTCACCGTCACGATCATTGATAGATTCTTGCAGATACA
TGKMRAILTIDU WLCQVHHRFRLLQETLFLTVYTTITIDRFLA QTIH
TCCAGTTGTGAGGAACAAACTACAGCTAGTGGGGGTGACTTCCATGTTGATAGCT TCCAAGTATGAGGAAATGTATGCCCCTGAGGTGGCAGATTTTGTGTACATCACTGACAATGCAT
PVVRNKLQLY GV TS MLTIASKYEEMYAPEVADFVYITDNAY
ACACTAAGAAGGACATCCAGGATATGGAATGCACCATCCTCAGGACACTGGACTTCCGTCTAGGAAAACCTCTGTGTTTACATTTCCTTCGTAGAAACTCAAAGGCTGGACAGGT TGAT
TKKDIQDMETCTTILRTLDFRLGEKPLTCLHFLRRNSIKAGQYVD
GCCAACAAGCATACACTAGCCAAGTATTTAATGGAACTGACTATCACTGAGTACGAAATGGTGCAATGCCTTCCCTCCCAGGTGGCAGCAGGTGCACTCTGCCTGGCTATGAAGTTGCT
ANKHTLAKYLMELTITEYEMVYQCLPSOQVAAGALCLAMKLL
TGATGGGTCCAAGTGGACAGACACACTGAGCCACTACAGTTCATACTCAGAGGAGGAAATTATGCCAACAATTCAAAAGCTTGCCAGTCTTGT TGCCAAGGCTGAAACCAGCAAACTCA
DGSKWTDTLSHYSSYSETEETIMPTTIOQKLASLVYVYAKAETS ST KTLT
CAGCTGTAAAGACTAAGTATTCCAGCTCAAAATTCATGAAGATCAGTTCTATACCAGAATTAAAATCTCAGTGT TTGAAGGACCTAGCTTCTGCCTGTATGAATGGATCTIGAGGGAAG
AVEKTEKYSSSKFMEKTISSTIPELIE KSQCLIEKDLASACMNGEGS
CTTGTGTGTAAAACTCCAAGGATTCTGATATTATCCTACGCATCAGACCTCATTCTTCATACAGACTGTGATTGTT. ATTTG:\ATACATGCA@ CTGGAGTGTATCCGAGGAGA

119

238

357

476

595

714

833

952

953 GCTGAACACRATAAAACACACCTCAGAATCTCATTTTTGT TGAAAGTATAACCTGTTTAAAAMAAAAAAAA

ROT LR R IGEI T ML AR ET T BEOICT LR poly A; MAAMEN“ AATAAN" g LRI BR (G5 5 KO FR e ok

HJEE cyclin B FER T4

Black underlines indicated start codon and stop codon; Black double underlines indicated poly A; The “AATAAA” in black frame is the

polyadenosine plus tail signal; Gray shading indicates the cyclin B gene sequence in the transcriptome

E1
Fig. 1

] MRLLEKKYSVRPNYLEGQEITGK 23
JE 2 B HE (cyclin—box) 16
ZEA, MRAILIDWLCQVHHRFRLLQET L)
’””ﬁuﬁl‘[m AA AA %A 5

Binding 4 47 lF17rvriIDRFLQIE? VVRNRLQLY|70
site 1 A AA

A, TI|GVTSMLIASKYEEMYAPEVADF|92
%u{ﬁm{ LI4sK E

Bipding 93|VYITDNAYTRKRKDIQDMECTIL|113
site 2 A A A

114 RTLDFRLGKPLCLHFLRRNSKAG 136
137 QVDANKHTLAKYLMELTITEYEM 159
160 VQCLPSQVAAGALCLAMEKLLDG 181
182 SKWTDTLSHYSSYSEEEIMPTIQRK 205
206 LASLVARAETSKLTAVRKTKYSSSKF 230
231 MRKISSIPELKSQCLKDLASACMNGS 255

KE=FHIEN cyclin B 5 CDK 254 (1 S B BRIk 5k s KAE5 3%
715 eyelin B 55 CDK W55 (L5 ; B EJTHEN Y cyclin B 1
WEAE

The gray triangle is the amino acid residue of cyclin B binding to
CDK; The braces indicate the binding site of cyclin B and CDK;
The black box is the cyclien-box of cyclin B

B2 =0k cyclin B {RF 451
Fig.2 Conserved domain of cyclin B
in Hyriopsis cumingii

2.2 ZfMfEE cyclin B BERARARIEE RS
Hi& 4 R = WLEE cyelin B 55 mRNA
TEATRIPE AR PFE L 78 R NS IR O U | IR
PR EEAOPERR FP A 0k . =ML cyclin B
SEPIFE HAE R b i n , HAEMETE A iy ik
R THEPE SR (P <0.05)  eyelin B JENAE
PZEIL 7 S O I | I A JIFE 11 A i 2
LU s IO 1 RO MEME 25 S, HLAS AL AUIA]

=RME cyclin B EE ) cDNA Fr 51 BN E S 2B FF 51

cDNA sequence and predicted amino acid sequence of cyclin B in Hyriopsis cumingii

T EFRE LR,

TE RNAI J5 , cyclin B T-HUHEETES = ML 48
h J&, E m 25 (B 5) 2B eycling B 3% PR7E 4 i
I rF ) 26 3k 5 7R IE 3 41 A0 NC 4 6 B % 22 5+
(P>0.05)  {HAEMRR I THLLLHH eyclin B ZEH 1Y
FIRKF R F T (P <0.05), iR K1
39% ,FEERA TR cyelin B KL R B K7 1 3%
FEE(P <0.05) , Ry iE & K-/ 26% |, 1l 76 T4k
JEINEREH A eyclin B BRI )Rk & 5 1EH
PR FEME2ZER(P>0.05),
2.3 RNAi FHEEHNELER

AR 20 i 53 24 3 B v DNA AR fB A 00, ol A
Shy b 48 e B K00 43 A B — AN T B A (G ) |
DNA & A1 (S #1) 55 AN mI B (G2 #1) Fngy
ZE (M 1) 4 4B B, A S0 40 i 287 1o 5t 25 200 i
SRS 15 2, B FR ol GO AR A, X 1
ML (L 3) M5, 1L cyclin B THL4 NC 4] ) iE
WA RIS W0 e B T GL/GO
A G2/M HAZH A Ll (P <0.05) ,£HXF G2/M
HAHRL & FE I eyclin B TR B E IR T IEH 4
(P<0.05) ;% THEANML (% 4) 1M & , NC 445 B
FHANA & b TG B M2 5 (P >0.05), cyclin B
THe 4L K I w4 P 5L B S T4 L A e
=T GL/GO i A G2/M HH 4i Jig i bk i (P <
0.05) , %X} G2/M AN 5 L1 5, 78 cyclin B
THH AL B2 E LT G1/G0 B (P <0.05),
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I7E 1E H 2H H H B 2 35 s T GL/Go Y (P < BEXE G2/M WA 5 LU eyelin B THU4H K AE

0.05) ; X TAMEREAMMI( R 5) ,eyclin B TR FN
E K A A s A 43 A e B A — 3k, G1/G0 .S
Je G2/M A4 & e JE B E 22 5+ (P >0.05 ),

IQO% 9.0% 8.0% 710% 610% 59% 49%

@ Hyriopsis cumingii

58%
Crassostrea virginica —
Crassostrea gigas _ 2%
Mizuhopecten yessoensis 24k
Dreissena polymorpha 49%
Danio rerio 56%i[48%
Xenopus laevis 40%
Penaeus monodon

Acanthaster planci
(a) cyclin B BEHFF| LX)

cyclin B gene sequence similarity alignment

Hyriopsis cumingii : = fAWLIE ; Crassostrea virginic: 3% W4t W5 [ XM022479068. 1] ;
Mizuhopecten yessoensis : iF 3% Fj U1 [ XM021487977. 1] ; Dreissena polymorph : B¢ B 1 [ AF086634.

Penaeus monodo: BE 7 %f #f [ EU707332.

Danio rerio: PEE [ NM131513.1]
1]; Xenopus laevis: “E Y| JT 4% [ NM001089899. 1] ;
[ XM022232970. 1]

@ Hyriopsis cumingii

WHREWKE—2,WEES T NC 4 (P<

0.05) .

100%  80%  60%  40%  20%

Dreissena polymorpha
Crassostrea virginica
Crassostrea gigas
Mizuhopecten yessoensis
Biomphalaria glabrata
Branchiostoma belchiri
Acanthaster planci
Penaeus monodon
Mizuhopecten yessoensis

(b) cyclin B RIEERFFH| LT

cyclin B amino acid sequence similarity alignment

Crassostrea giga: K745 [ XM020067773. 1] ;

1 ]; Acanthaster planci: £ Jif i &2

3 =Rk S HA ¥ cyclin B FF 5B U1 B X
Fig.3 cyclin B sequence similarity alignment between Hyriopsis cumingii and other species
600
[] # Female

s50{ L HE Male a
e 500
[0}
—~
o 450
>
=
£ 400t b
p s
==
B~ 35
=
B3

C
oL i < I = I
HFEAL 7R P ik fig SR Qi3 ik
Adductor Foot Visceral Gill Mantle Heart Gonad Blood
muscle muscle mass

AR TFHEAUER B M2 F (P <0.05)

Different letters represent significant differences( P <0.05)

A4 Tissue

4 cyclin B EEEREER = AAEREHARHRE

Fig.4 Expression levels of cyclin B of different tissues in male and female Hyriopsis cumingii
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4 1 XIEER, 55 - = FAMIE cyclin B B [H va ke X ifig 501
< 25 = 18 < 6
& & &
—~ 90 — 15 — 5
[} [ [}
2 Z 12 Z o4
B 15 = ®
— 9 —
2 1 2 g °
B . g 6 B 2

ERE A TR
Control Negative RNAi
control

(a) R Gonad
* RFWEMZEF(P<0.05)

# Represents significant differences( P <0.05)

EHH S T4
Control Negative RNAi
control

(b) #8 Gill

IEWA A THh4
Control Negative RNAi
control

(c) #MERE Mantle

B S RNA FHE=RAEER. 8 INERF cyclin B HIRIE

Fig.5 Expression levels of cyclin B gene of gonad, gill and mantle in Hyriopsis cumingii after RNA interfered

&3 RNA THE=fMAs 4R ME AE B ES 6

Tab.3 Cell cycle phase distribution of gonad cells after RNA interfered in Hyriopsis cumingii %
é?ji G1/G0 ) S 44 G2/M 1
cyclin B T4l RNAi 30.23 £4.11° 57.20 +10. 60" 12.58 +6.50°
NC 2 Negative control 37.61 £5.75¢ 47.58 £7.20° 14.81 £1.61°
1E% 21 Control 28.04 +9.30" 47.74 £6.60° 24.23 +2.70"
PR B TR ) 7 B R S P2 5 (P <0.05)
Notes: Different letters in superscripts of same row represent significant differences( P <0.05)
F&4 RNA TH/5 = ALEE a3 20 i e 20 i F HA R 4B 5 70
Tab.4 Cell cycle phase distribution of gill cells after RNA interfered in Hyriopsis cumingii %
éiﬂ G1/Go ] S 19 G2/M ]
cyclin B T4l RNAi 25.06 + 1.09" 52.18 + 1.19* 22.76 + 0.39°¢
NC 2 Negative control 28.82 + 5.60" 28.42 + 9.87" 42.77 £ 4.27°
1E# 41 Control 19.27 + 0.35°¢ 55.62 + 0.71* 25.11 = 1.06"
T : [FF7 R b PR [ R AR B 22 5 (P <0.05)
Notes: Different letters in superscripts of same row represent significant differences( P <0.05)
&5 RNA THE=RMMEINERMAEHHEMRERIES
Tab.5 Cell cycle phase distribution of mantle cells after RNA interfered in Hyriopsis cumingii %
éj?j‘;li) G1/G0 # S 1 G2/M #
cyclin B T4ft41 RNAi 31.65 = 7.56* 37.27 + 1.44*° 31.08 + 6.12°
NC 41 Negative control 36.04 + 2.77¢ 37.83 + 1.13° 26.14 = 1.64°
IE% 41 Control 33.22 + 1.45" 33.24 + 2.54° 33.55 + 1.09°

R R bR AR TR B 1225 (P <0.05)

Notes: Different letters in superscripts of same row represent significant differences( P <0.05)

3 ahe

A5 UCGE 1 58 B 3] = A WLEE eyclin B
LY cDNA K JE 1024 bp, £ 45 768 bp (1)
ORF,197 bp 1 3'-UTR, 4kt 255 MR ILMoE 5L
eSS R BN eyclin B 3£ ) 3'-UTR X A5 A~

ZRBAME T, 2 BB T 26 mRNA
R PEFIA T mRNA (9 BR0% , MR 40 = A I
I cyelin B FEN v eSS R /s, HE 37-UTR XA
WA~ MR IS5, X S 548 A H A
RGP SR b S BEAR £ cyclin B JEPIHY 3'-UTR XY
ZERARL, RIXJZ cyclin B AE9 M A & A
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TEANNL A RS E LA . B 1983 4R IR
R IANM R AR S VF 2B 500 A0 I AR
FUTRE T 0F5E, BT & A 3h ¥ v ve B 0 B9 1Y
cyclin L 18 Fft, 7E AR L & B 1 25 Fii
AR 6K AR A2 v 240 e 0 2 ) SR BIE Y
o H 7 e 2, B i & M K 8 4 ( Larimichthys
crocea) " L7 ( Scylla paramamosain ) (o
K415 ( Crassostrea gigas) L2 At v v R AR 3| cyclin
B R, A eyelin 2 [A] 2 A 2 [m] (73 7 454
BARIAE H AR 7 5 h A — B 100 ~ 150
AR IR FE RS IF 91, B JE 30 26 I RE ( eyelin-
box) 1, AN (5] fr JE 390 2 11 HE T RIS R [
CDK, & i cyclin-CDK & {4, AT 3 42 246 Jfd J&
Wizke . TEAMTE P HET I = MR eyclin B 11
IR H B 1 FAE, JF Ho& B
A 2 A5 CDK S54RI AR, i@ 2t String %X
P22 1 43 A, UM P 45 & /9 CDK 2 CDK1 Al
CDK2, 1 ANHRUE i 240 i Ji S99 55 A 2 4> 1) ][] Bl
(G1 #1711 G2 1) \DNA & i (S 1) ke 244
(M 1) ,eyclin B-CDK1 & A7 G2/M i f7
JCOrRE, AT G2 301 MR A S 4l
135

cyclin B 22 0 Jis 1 Jo) e v B LA IR IR 1
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Expression and function of cyclin B gene in Hyriopsis cumingii

LIU Jiamin', LI Wenjuan' | SHI Zhiyi'**, CAO Yuxiang', LU Ali'

(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University , Shanghai 201306, China; 2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of
Education, Shanghai Ocean University, Shanghai 201306, China; 3. Shanghai Collaborative Innovation for Aquatic Animal
Genetics and Breeding , Shanghai Ocean University, Shanghai 201306, China)

Abstract; The ¢cDNA of cyclin B gene was cloned from Hyriopsis cumingii by modern molecular biology
techniques, and the sequence length is 1 024 bp, including 768 bp of ORF, 197 bp of 3:UTR, encoding 255
Aa. Further analysis showed that cyclin B has a high similarity with oysters and scallops. Its amino acid
sequence has a typical cyclin-box and two cyclin-dependent protein kinases, the site of action of CDK. RT-Q
PCR showed that the expression of cyclin B was the highest in the gonads, and the expression level of cyclin B
in females was significantly higher than that in males (P <0.05). The expression of cyclin B in other tissues
was significantly lower than that in gonad (P <0.05), and there was no significant difference between male
and female (P >0.05). After RNA interference (RNA1), the expression of gonad and gill was significantly
decreased except for the mantle (P <0.05) , indicating that RNAi has different silencing effects on different
tissues of Hyriopsis cumingii. The phase changes of cells after RNAi were determined by flow cytometry. It
was found that the proportion of G2/M phase in gonad and gill cells decreased, indicating that cell division
can be regulated by cyclin B in Hyriopsis cumingii. The cyclin B gene and its preliminary functions were
studied, which laid a molecular basis for further regulation of the cell growth in vitro.

Key words: Hyriopsis cumingii; cyclin B gene; tissue expression profile; RNAi; cell cycle
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