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W OE HREER R SR T HE BN R B B VIAHOG, SrdSal SE TR AEPE DS B B R A T AR
R SR E R T RIS I ER A AT S L TR SrdSa X HETE AR LS B B % T A R R
RACE FCREAF 2| 1% FEH 21K cDNA JT 1), 3 18 5E 0 2 68 52 (qRT-PCR) A 24 28 B AR LA AR R 178 -
IHE A (E2) A1 1 7o- F SR (M) 38 R A0 BEORIR GT LA 9 28 FR I o 25 R B7R , SrdSal ¢DNA 2212 224 bp,
F145 446 bp 5'-UTR 953 bp 3'-UTR 1825 bp ORF, 4ifid 274 N EFEHR o SrdSal FEHEVERR P A FB R F
P 7R B S SR 3k B 5 ELAE OR SLHE UM 0 SRk B R A T A A R R AR S R R,
Srd5al FEDITE DY LGB IR LA SRS SRS BRI A ik . AR B2 I MT AR 35 24 d 5, Srd5al HE K
BIZRIR KA T8k, %7 1, SrdSal 3 R o] BEAE MEE = WL B S5 B0 R3:20 i & 75 LR e 1 HE O & — e
YRR AR = AR A K % 7 EoA T2 2 S, (RIS R S8R — A AL B A S A B A B S 0

KEER: AW SrdSal L BIEE ; 178-M —HE; 17a-H JLEERN

HESES: S917.4 ERARAERD: A

= WL (Hyriopsis cumingii ) e 8 [ Bz F5 ik
RIK B BRME 2 — | HEYE = A IR BT P S Bk &
Wi B HET, =AW bR i e A
Qe dh, FLAE R R B LH A S 2, T IR ABES
M i T O B PR LAOKS v b T Joe = £ L A 1)
PRI
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NADPH #ff [H 145 (3 st A S BT S b S B S
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F7%. SRD5A1RERFZMER FIHEER 73 A AT
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AR A B AR . SERES M, T
P2 [ B 25 A DL b i & LA B S T R F
RN ZRG . T BT SrdSal FERFE =
A MR 288 [ B 3R S L b i 4 SO AE
WP = AL R & B T R DI RE AR ek T
=AW SrdSal BRI AR P AR v 0 FR kA
B IRl 178 - M U (E2) A1 170 - B 3 52 il
(MT) A5 % 25 Ab BT 5 SrdSal J& R kB
= AWM R AR K R B A FE P 4y A AL
ST | ]t Ry 52 B = A L B oAb 37 i 4R A3t
IS ZE M H.

1 MRS IE

1.1 SEedrsd

S T T = AR WL VA A e e TR
BF Ok M AR AL ST G % B R 2~5 d, UK TR (26
2) ‘Co HITHORLVE S g4l 12~36 J 8% = ff1 L i
(R A3 P R SO T 33 v b Bk B )
3 3% B 12~36 1 1% i B i) = £ WAL A o Al 45 3
H4~8 H IR 4 W45 6 H, X b A7 PR i 4 21
YBURE 3 40 501 oR B8 AR A AR R 1) 24 1 M el =y AL
(1 7L P SE L 78R SN B L PR AR
FIVEF I 5 AR A1 T 2 22 R 0 36 H i MEbE = £
WRLIEE PR BRAEAS 43 S B 58 A K e HERCRTAR 1k
S, AR, SR CE AE-80 “C T IR A4
o
1.2 AYIRH&EMNELEE

BARFHFATE] (5 mmx5 mmX35 mm ) 8 357 6 0 e
PERRZH LT 4% 2 PR [ 22 2 h, SCER R S ik

3AFAT, G A T0% L 4 CIRAF# . B
FEMLK , AR, HE R EE N 6~8 wm YA 85 1)
Ho 37 CHEA LT 12 h, 20 ‘CIRAF& . BRI
H.E e 03800 & (Fb ot R ERHE A BR A F]D 1
P T Yo, WIS E . Leica DM 2500 i i 85
(Leica, 5= )14
1.3 & RNAREFI cDNA MI&E X

V& VR 1 JI 2 40 RN A $% 18 Trizol J7 Be 2B,
5 9l ffi A NanoDrop 2000C (Thermo Fisher
Scientific, 32 [E] ) Fl 19% E5 I8 HHEE e 3R I JH: o
5 SR . cDNA IR A G SR 5 3 ) &
(RRO47A-1, TaKaRa) #4175 26 HA B 5147,
T=20 CIRAF#
1.4 SrdSal EEEKEZEMEMEREDN

JH Primer Premier 5.0 3 {F 475|911 (£
1), i#id5'/3" SMARTer™ RACE ¢DNA i 7] & 1
PPN 18 alifk () PCR P=4) 40 i FE 5L AL g
FIBEGR Ve J , AR T A TR (i) e A R
R T RN
1.5 PWHEEPCRIH

1E SrdSal JER 1) ORF X% 11514, A EFI-a
YE NS ZEN, 51975 W3R 1. qRT-PCR
1A % (20 pL) : 2x TB Green Premix Ex Tag 10 pL,
RNase-free water 6.8 wL, 1E [ Fl 2 [ 5] ¥ %
0.8 wL,cDNA 1.6 pL. SZERFE & 34 F1T, &
AFESE A 3K, CFX96 1 (Bio-Rad ) K 3 [
XA VAP A :95 'C 3 min,95 C5 s,
57 °C 30 s, 40 MG, i ] 24T Srd5al K&
PR ARG 2R A 1

&1 3|9ERMEFT

Tab.1 Primer names and sequences

GIE i J7515'-3" H i
Primer name Sequence (5'-3") Application
Srd5al-F1 TACATCCAGGGTGGCTTCCT
Srd5al-R1 AACCATCAGCTCTACCGCAG .
J¥ 54 E
Srd5al1-F2 ATGTCGTGCCGAGTTCTAATG
Srd5a1-R2 CGGATGTCTCCCCTGTTTTT
Srd5al1-3' ATGTGTTGGGCGAGTTGAGACT 3'TokE
qSrdSal-F ACAGGGGAGACATCCGTGTA
qSrd5al-R TGGACTGACCATGTGGCTACT .
POLRERE
EFl-aF GGAACTTCCCAGGCAGACTGTGC
EFl-aR TCAAAACGGGCCGCAGAGAAT
1-Srd5a1-F ACAGGGGAGACATCCGTGTA
5 JEA A4 58
1=Srd5a1-R TAATACGACTCACTATAGGG

TGGACTGACCATGTGGCTACT
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1.6 FEArZ3istim

5198 i Primer 5.0 & i1, T7 )5 3 T 1% %)
(TAATACGACTCACTATAGGG) IIFE D e E & R
WE 51 % 5w (% 1) o JH T7 High Efficiency
Transcription 27l & (b 50 4 2048 A W R I 4
A BR2S J ) AR SN S AG Y PCR 7=, bRid 385
il i3 DIG RNA Labeling Mix (Roche, & [ ) 3815 5
A T80 °Co Jifii 2432 ¥4 M8 Enhanced Sensitive
ISH Detection kit Il , AP i 7 & (Boster, USA ) #t
1T . Leica DM 2500 %t {55 (Leica, 12 & ) WL 52 4%
LA S I BT IR
1.7 AERE17p-E_EEF 170- R EZ/R
R

SR ] OB R TS ELAR R T vk
AT, M E N 17[3-%:@? ( 17B -Estradiol , E2) F1
17a-H KL 22 (17a-Methyltestosterone , MT) , 5 5|
A 4 FE 40 ng/L F1 200 ng/L. 2% PUINEAN'™/ %
HUFE RN 8~11 cm Y 12 I falt B e = £ AL
BEHL >R 5 2 25 F AT BRAL (0 ng/L) 173 - — i
R B 52 55 2H (40 ng/L) s R B2 S50 2 (200 ng/
L) 17 oc—H 356 S R (PR v B 52 360 4 (40 ng/L) Fi i v
JE S5 2H (200 ng/L) , FE4H 30 3218 1.3.6.12,
18 F124 do 3 K5 B Bk e, B A K AA i R
V5 L 2 R L BBURE B[] 50, I B8 MR i 7 /N Bk
PRUEE SR . TERR IR S, B T BERLIE R S H
PEATPE R A VRO, R R 5 A T80 "CA .

2 5

2.1 Z=f@iAESrd5al EFEHIF TS

=AML SrdSal FEH cDNA 4244 2 224 bp
(x5 : 0P750480) , £ 45 446 bp 5'-UTR . 953
bp 3'-UTR 1825 bp ORF, 3 4 i & JL R 274 4
(B 1) o 5 =AW SrdSal K 42 2L /R e 91 78
NCBI H AT U X . 45 R o, = MWL Srd5al
Fe [H 5 8% A 15 /2 9 (Gigantopelta aegis) B9 [R) P P
N 53.3%; 5 21 #1 (Haliotis rufescens ) F1 18 | fifd £f1
(Haliotis rubra) /) [8] I8 % 4 5 4 52.67% Fi
52.63%([K12)
2.2 SrdSal BEE7TE24 B EE =R EHER
R RIZ S

YLEUE AR R, SrdSal S AE 744181
I ik, Hodr, SrdSal FE R AEVE IR FR AR AE 24
SEEFRTR B L Sk R B TR (<

0.01) ; 7ESRAN 75 L 20 2L rh gk B iy FEAME e v
TR AL (I 3).
2.3 Srd5al B [E £ 4 i F0 R A SRR 4E 2R R i
RiEHH

512 AR AU RIRAM L, Srd5al FEVERR
H R B BB (4~8 H %) B BEARFR KA A,
B TREE LA BB s AR L, HAE S
U 8 % 1) 3k AR X ARG, 5 oAt A5 T %
FHERELES (K4, 75 12~36 H kAR 42
W1, SrdSal mRNA ik S8 24k, 76 12 f124 H
I B B ) AR R 2 TS AL (P<<0.01) , 7
36 H it Sirh Rk i fe e (K15) .
2.4 SrdSal BEEEMME=RANENERRLE
BT EA R B R IE

Srd5al FE[H TR BP SR A K/ b fE rh YA %
ik, HRABERIE LT MRS, A
DI FE A ARG K B H B £, SrdSal FEK Y R
ik G L I AR BE T HE R K B0 A, e HE
W BE W TT IR ZE 45 , SrdSal KPR () 36 35 M 8 R f
ZEARME(E6) .
2.5 SrdSal EEEMHRPHEMER

Srd5a1 mRNA 7 B3 52 51 +F 21 jf 20 ffd 5t LA K
BRI A SR ENA PV 5, ELRE & IR 4 i D7) 2
MFLER L BH AR 5 50 v B s 7645 SUR RE 40 i
HR RGN 1 LA 55 ) B S 5 (TR <
2.6 AEIKE17p-ME B 170-PEEMZ
LM = R SrdSal BEEHIRIE ST

FH A TR e B 0 3 K Ab HH 24 d, 25 R WoR < fF
IRV FE 40 ng/L E2 b4 F 55 1 K, Srd5al %
Rk Tk b Th, e AL P 6 d J HE 3k B HH B AR
3 T2 12 R, BT 2 0E H K5 268 18 K
IF, 0 2 R B 5 55 24 I, SRR E R K
V-, Srd5al B A A9 Rk AB A MAELL 6 d R 14 JH
W, FE VR 200 ng/L E2 Ab PR E R L 4 1~3
K, Srd5al FEHI IR 0 TR, 5 6~18 K, HFR
R IF AR I TE, 3 T A O IR A S 5 24 KA,
Srd5al AR 15 2 BARKF-(B17) o

FEAR YR 40 ng/L MT AL BRZAAE R, SrdSal 3
R 23k HAESS 1 K WaE T, Hofth %6 i)
A ZFEH AR B EAR . mHRIE 200
ng/L MT AL 24 d, SrdSal FE[H BB AR 58 K-
PR EMETRE(ES)
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tttggacatttatgttggtgegtttcactectgaccattggtaccccatttttatttggacagttaagttgggttgtttcaccctaacatt
aatgtccaaatatcaaaaatggggtggcaagaatcagaggaaactctgactatataaccccaaccaccaccaccttttttgtgtgtgegt
aaacctaacctaacgcgtacacaatcaaatagagttcaataggcagtatactcagggcaaggaactatcccttgttgaagaagaaaagta
ggtcctetgagatttgecatgtegtgecgagttctaatgtategtgtagaaaggtaatattggttectggaagttgaceteectttectaa
cgagctgaattcaaggaacatttgtttgtgtactgtgtaatactaatagtggtgttttggtcgatggtacaccagcgatattcactE:éh
M
AGAAATATAAGATTTTATTTTCTACTTGGAACAATTTTTCTTCAAGCGTAATCAACGTCAGTTACGACCTGAATGAATTCCTAGCGCTAG
EK YK TITLUZFSTWNNZFSSSVINVSYDILNETFTILATL
TCTACTTATTGATGGGTCTCTCAGCCCTCGTGCCCCTAGCTTCGGGATTAAGGGCCCCTTATGGGCGCTATATCCGGCAAGGTTGGGGTC
vyLLMGLSALVPLASGLIZRAPYGRYTRAQGWG
CTTTCCTCGACTCGCGAACAGCATGGTTCATTCAAGAATTGCCGGCCTTAGCTATACCTGTGATACTGTTGATATTCACGGATTGTTCCA
pFLDSRTAWEFTITOQETLUPALAT®PVILILTITTEFEFTDTCS
AGCTTAAGTACTTACCCAACAAGATAGTACTGGGAATTTATCTAGTACATTATGTACACAGAGTTTTCATTTATCCAGCACTGATGAAAT
K L KYLPNZKTIVLSGTITYTZLVHYVHRVFTY®PATLWMEK
CTGGGCAGGTTTCTGCTTTGATGGTGTTCCTGTGTGCCATTTTCTTCTGCATTCTTGTTGGCTACATCCAGGGTGGCTTCCTGCTTTGCC
S ¢GQ V.S ALMVFLCATIZFFCIULUVGYTIAQQGSGTFTLTLTC
ACGCAAACTTTGCTCCTGACTGGTACCAGACTCCAACATTTTATGTAGGTATCATGCTTCAGCTGACAGGAATGGCAATCAACATTTATT
HANZFAPDWYQT®PTFYVGGIMLQLTG GMATINTIY
CAGATCACATACTCAGGTCACTAAGAAAAACAGGGGAGACATCCGTGTACAAAATTCCTAGAGGTGGACTTTTTGAGTACGTGTCAGGGG
S bDHIULWRSILRIKTI|GETSVYKT®PRSGG GIL FEY VS G
CAAACTTTTTTGGAGAGATATTGGAATGGTTTGGCTATGCAGTAGCCACATGGTCATTCCAAGGGGTTGCCATGTTTGTTTCCACAGCCT
ANFFGETTLEWFGYAVATWSFQGV AMEFUVSTA
GTAATATTGGACCAAGGGCCTTCCAGCATCACAGGTACTACAAGGAGAAATTTGAAGATTATCCAGCGAAGAGGAAAGCTCTCAGACCGT
C NI GPRAFQHHRYYIKEIZ KT FEVDY?PAIKZ RI KATLRP
TAATCAT(TAGhatttgtagagtgcatttttgtcatcaagtctggaatgatctgttgteatecgacttatggtttetgettettetgatt
1 i i *
gttttgtttagtagacatgccaagacaatagcaacaaaattagatagacacatgttttgaagtgaataaagtatt
atatatgttaagatgttctctaaatggtagctactcataagtgatgtctatacaagtttgaagaacacaaggtgatctaacaatccacaa

gctttatcatgtgttgggecgagttgagacttgaactcatgeccccagttatectttttcagacaaaagagatattttcagtatttgetect
ttttccttcatctatatgaaatttttattactgeggtagagetgatggttetttggaaatgtgtgaaattgtttgaatattcagattaac
cagtaaagtatctttttatattttgtgacagtttattttcagatttggtcaacatttgtaaatatttgatgttagttgatatactggttc
tgaggtaaaacttaatctgtgectagaatctggtggttttgcactactgtagttttaaaaaaaataaaattcatttcatttttcacaattt
gtactccagtttttcttagataatgtatattgecttatatatgtattgttaataaaattatttgetgttttttaaaacttttgtacectgtt
aaatttgtttcactacctttttataaatttatttattcttgaaaaatgttttgcattctgtacattgagaattactgttttccaagtgty
tgtacatttgcttatttccggaattgtatcecegtgetttgtgeccactgacaaaatgtcaggtggecatgagactgattgtgecagetagtee

aaggtatacagaataatagttttgaaaataaaattacaaaattttaatcatgaaaaaaaaaaaa

IR T AR T R ETTHERE ) s S (T HE N 9 NADPH 9 380 £ 77 RE P9 O AR ML SR IR R AL 155«
The black box showed the start and stop codons; The green box showed the NADPH binding domain; The red box showed the non—canonical

polyadenylation signal.

Bl 1 Srd5al cDNA R EERBHEERFT]

Fig.1 Srd5al cDNA sequence and encoded amino acid sequence
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Hyriopsis cumingit LSALVP

Haliotis rufescens ALVAVS

Hallotis rubra VLVAVS
T

Lytechinus variegatus
Crassostreavirginica
Crassostrea angulata
Strongylocentrotus purpuratus
Pomacea canaliculata
Mercenaria mercenaria

Bufo bufo

Aplysia californica

Homo sapiens

Hyriopsis cumingit
Hallotis rufescens

Haliotis rubra

Lytechinus variegatus
Crassostreavirginica
Crassostrea angulata
Strongylocentrotus purpuratus
Pomacea canaliculata
Mercenaria mercenaria

Bufo bufo

Aplysia californica

Homo sapiens

Hyriopsis cumingii
Haliotis ruescens

Haliotis rubra

Lytechinus variegatus
Crassostreavirginica
Crassostrea angulata
Strongylocentrotus purpuratus
Pomacea canaliculata
Mercenaria mercenaria

Bufo bufo

Aplysia californica

L
Homo sapiens BLEswWsvVQGa

.-\SGI.R:\ G

P FLDSRTENF
\GVT‘\\\ AWES

\cl.Esktr

PLIPVRLESYF
1 FVNGKFINF

L AVP VK FEWI
HALYSHRLRVPARA AW

o B

LGQSPLSYLRVAALG
s HCEVYAD DIV T D P REALTMEF

2 Srd5al S EEBH S F L3t

Fig. 2 Multiple comparisons of Srd5al amino acid

[ wmm M Female
HEME Male

ok

FXIFIER Relative expression

BRE TR

HR FR SER TR 68

Gonad Foot Mantle Liver Gill Kidney Adductor
HY Tissues

7 WA ] 22 54 8. 2 (P<0. 01) .

## indicates highly significant differences between males and females

(P<0.01).

B3 SrdSal B[R 724 A= S AR RRIRIE
Fig.3 Expression of Srd5al in different tissues of 24—

month-old male and female H. cumingii

SLeLeLerr DN
ON KA OO NAOD®O

N FRIER Relative expression

4 5 6 7 8
A# Months/H
PR R e 1 B 2 A P23

Different letters in the graph represent significant differences
between months of age.
B4 Srd5al mRNA 7£ 4~8 B ¢ BR A R P YR IX
Fig. 4 Expression of Srd5al mRNA in the gonads of 4—
8 months old

[e2]

mm i1 Female
e ffEPE Male

IS

HXFTFEIEE Relative expression

(=)

12 24 36

H# Months/H
3 7 OP HLFIRG 18] 22 53 18 25 (P<0. 05) 5 4 37R OIS RIS Siln) 22
S R 3 (P<0. 01) o

*indicated significant difference between ovary and testis ( P<0.05) ;
** indicated significant difference between ovary and testis ( P<0.01).
El5 Srd5al mRNA 7£ 12~36 A 1R H A s g R 1%
Fig. 5 Expression of Srd5al mRNA in the gonads of
12-36 months old

d
51 c
b
4.
3.
a
9l a
1- l
0 . . . .

WEH AR B HEoR kbl

Proliferation Growth Maturation Emission Resting
REBWMEE Developmental stage
AR [ 1 AR SR TR =2 ) 22 53 LA 3 1

Different letters in the graph represent significant differences between

HXTFIEE Relative expression

periods.
B 6 Srd5al mRNA £ ERE R E M HHRE
Fig. 6 Expression of Srd5a1 mRNA in different
developmental periods of the ovary
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B ,‘i’ s w4 X

LoK§ 34 4152, KSR ;3. DR Sp. k5T 5 Se. WiEEANML; Fe. B ; Oc. BRERANNE
Og. ORI s Nu. 40 04% .
1. Testis blank control group; 2. Testis experimental group; 3. Ovarian blank control group; 4. Ovarian experimental group; Purple color is
the positive signal. Sp. Sperm; Sc. Spermatocyte; Fe. Follicles; Oc. Oocyte; Og. Oogonium; Nu. Nucleus.

EIAR  Srd5al mRNA 7E B4R 1% BR B 9 RIATE i

Plate Localization of Srd5al mRNA expression in male and female gonads

mm 0 ng/L == (0 ng/L

g 2.0 0 40 ng/L o 1.6 =740 ng/L

2 == 200 ng/L S 77| == 200 ng/L

5’,1.8' b *x %14. T

(] (]

= 1.6 | . 5 Lal

3 1.4t &5

2 12} - ° L0y :

T LO} . . % 0.8}

* * — % *

£ 0.8¢ L o6l .

M 0.6 4 % 0.4l

ﬁ 0.4} o iﬂ(ﬁ

T 0.2f = 0.27

g o g

1 3 6 12 18 24 1 3 6 12 18 24
B 1E] Time/d B} A Time/d
RN B 2T (P<0. 05) 54 5 25 5+ (P<0. 01) PR X T (P<0. 05) s+ F R 35 22 57 (P<0. 01) .
* indicates significant differences (P<0.05) ; ** indicates highly * indicates significant differences (P<0.05) ; ** indicates highly
significant differences (P<0.01). significant differences (P<0.01).
7 AERE 17p-MEZEE4E T Srd5al B E 8 ARIRE17Ta-REEMMET
EMEPHRIE SrdSal EEZEIR E R RIK
Fig.7 Expression of Srd5al gene in ovary treated Fig. 8 Expression of Srd5al gene in ovary treated
with E2 at different concentrations with MT at different concentrations
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3 i

SRDSA A 3 F1 53 I 1 SrdSal $: 7 | Srd5a2
DKL 1 SrdSa3 3 5T 4 5 14 ] T A A ik 2 1
B R A it R v i AL, TEEIR R F
PRSI A S R A b R4 B EAEH . SRDSA
R R EAEAZE KRR 2R kS
i 250 S A ME B W b B R E 7R A U 4 W
(Magallana hongkongensis)'® Fl Y ¥ X B 12
(Biomphalaria glabrata)"™" %5 5K sl ) b 9 46
FE K. RAMOS 452V 5w B 6 B SrdSal JE A 1
3AERIE XA RE AR R IR T IR E S A
F 538 2 B R SO — LA SrdSal cDNA JP 51 4
KDL AE W B2 o i s H 3 R B X
AR R IR RRAGAE =, 409 AATTAA
FIAGTAAA ; iy 5" 038 7 51 b A HLAZ A 1) e ok
FIF T 1Y TATA 1 CCAT box® . A5 Bl H SrdSal £:H
i G Z A R {2 F5 NADPH 45 & 8k .
GETGYKIPRGG™" ; #8 ff1 (Anguillidae) H Srd5al
B gm0 A B R % 7 NADPH 45 & Bk -
GETGYKIPVGG"™ ; = MMRIEH SrdSal dih i 4 2k
iz W & A NADPH %5 & 3 : GETSVYKIPRGG
(GXXXXXXXXGG) , A sh iz X 3 LA AT
M Srd5al FEH RIS 5SS R G ik i
FVARAEGAIE . Z 8 P8 LTS5 R R, = AL
Srd5al FH YR ILIR 751 5 G B HEsh WAL 4
150, B Srd5a 1 JERAESEAL AT R FPARXORST

PR R B SrdSal J N TE AP HLIAR S A
Az oA, WE R OFEIE B E Rz R LA
R A 28 TN o 95 A5 A PR SIS T I I 2R MO 4H 2
Srd5al 5 HTE 24 F o e 1 = A WLk 7 4~ 2H 20
Py Rk, RO = AWLEE 7 N2 A A R
SRDSA1 I kA Y2k, Hr, Srd5al %
PRITE = A7 WL e i o i) e 08 2 28 FE o i rp
(IR BB B . PARIA , SrdSal BL7E AR H A
82 65 (Anguilla japonica)® KRS s 4y Bp
HErp (0 B KPR s s Ah U 2l TR
CIRE Srd5a2, J PR AL FR2F (1) 5P 53 55067 20 it (1)
BT AZ B . R, SrdSal JE R AT R AE HE
PE = AL R R B B R E R . TE
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IS5 A s Y e ol the g 5 004k R R B R
55 ONFI/IN B I L 3 W B kB oA D) Ik
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Molecular identification and functional study of Srd5al in female Hyriopsis
cumingii

CAO Mulian', HUO Yingduo', LIU Zongyu', MIAO Yulin', JIN Xin', WANG Guiling"*"

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

Abstract: Sex steroid hormones are closely related to biological reproduction, gamete emission and gonadal
development. And Srd5al plays an important role in the synthesis of sex steroid hormones. In order to
investigate the effect of the sex steroid hormone synthesis-related enzyme gene Srd5al on ovarian
development in female Hyriopsis cumingii, Srd5al was obtained from the gonads of H. cumingii by RACE
(Rapid-amplificiantion of cDNA ends). The expression characteristics of Srd5al were investigated by real-
time fluorescence quantification (qQRT-PCR) , in situ hybridization and in vitro induction of 178 -estradiol
(E2) and 17a-methyltestosterone (MT) at different concentrations for 24 days. The results showed that the
full-length ¢cDNA of Srd5al was 2 224 bp, including ORF 825 bp, 3’-UTR 953 bp, and 5'-UTR 446 bp,
encoding 274 amino acids. The expression of Srd5al in the gonad was bimodal, with higher expression in the
ovary than that in the testis; Srd5al had the highest expression level in the ovarian discharge period, which
was extremely significantly higher than that in all other periods. In situ hybridization results showed that
Srd5al detected positive signals in ovarian oocytes and follicles as well as spermatocytes of the testis. The
expression of Srd5al was changed after 24 days of treatment with different concentrations of E2 and MT. In
conclusion, Srd5al may play a role in the developmental maturation of the ovary oocyte and gamete emission
in the female H. cumingii. This study is important for exploring the gonadal growth and development of H.
cumingii, and also provides a theoretical reference value for the realization of monogamous breeding of H.
cumingii.

Key words: Hyriopsis cumingii; Srd5al; ovarian development; 17B-estradiol; 17a-methyltestosterone
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