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WE: 1B-ALXEENEAH (17p-HSDs) e M XEBHZ bR ABFTREF RO AL RE, £20 4
MRAR AFERAETREEEZRA, ;WM%%/\%EHMME FIF RACE & A fn % # & W1 15 B %
B3t 4 % 178-HSDs #£ B Rk i i BEAT T % 4 R E LA R 3 AT, SF FLE QRT-PCR # K
HRTHEFRAL EBEFRLE Hﬁﬁﬂé’v%‘zz\%ﬁo 2B R, 4 4% 17-HSD6. 178-HSDI10. 17p-
HSDI2,17B-HSD14 # B 2 5| & L7 4 4 F B &k b, fr 44 oy & & 2 B A SDR #8 K ik 09 R F 45 44
B REHMERKN, %% 178-HSDs £ H Xk ik R 2 WA B, & 8 R N M L4 £, qRT-PCR 247 &
T, G 178-HSDs X E SN AL ¥ M A RAK, HERRIMHERI WXL ERE; AL BEHERALF
AR A, 17B-HSDG6 4 [F 72 8 Fn 07 5 HF B 09 K 3k ER &, 178-HSD10. 17-HSD12, 17-HSD14 3£ 5 %
HHERFHEANENAATERRN T AL, AERRNNELERE; ERAM, 175
HSDIO X FA AR EN XA EEEZS THWE (p<0.05), T 178-HSDI12, 178-HSD14 3= F 7 97 & & th %
FEEEHTHE (p<005) . HLEEF LW, 17ﬁHSD6;¢EJTﬁEﬁ’% ERESREREFTA,
il 178-HSD10.178-HSD12.17B-HSDI14 £ FH W kK GEHR A A R E AKX, ML T @ 334
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WEL s, B % 17B-HSDs FK & 1Y 15 Fh i 7Y
(17B-HSD1~ 17p-HSD15), H.fi H:A 1k 45 44 K T ik 4
RPISE: — IR AL T 17B-HSDS (14 i i 4 Ji i 8 5%
% (AKR), 75— A8 14 40 RY %) 45 5% B S0/A0 5
it 8 < % (SDR) 1,

124 ik, CAEAR 2 D26 b 30 Y SR BRI R 1Y
A, I H R DU MR L 2P SR [ i R 1 1 i 5
ZH B VIR OC, AR B | VAR & F R O AR
R R G EEAEHCT, 17B-HSDs {1 by 4 25 & i
PR A B DGR, 2 B R T S B R R KT R
M VLR PR R & L R AR AR R 3, 4 Matsumoto
S0V 3 3 R A1 56 UE S R DU A A W e 2 A TR 17B-
HSD, A] i1k M — Bt 5% A6 S WE R, JF BB % v 5 2R 5
Ji1 191 %5 U1 AH OG5 78 KF V415 ( Crassostrea gigas) T,
178-HSD E A7 & [ B fb A 1% 1 , I HL G0 P B o 1 A
KB LA T R, ARSI T R, B E S
AW EOR B R, BT C AR KR ET fR g
W5 ( Crassostrea angulata) ", 8 i DU ( Mytilus gallopro-
vincialis )™, FifL 5 Ul (Azumapecten farreri)"+'9, MR35
5 WU ( Patinopecten yessoensis) ", JUFL 1 ( Haliotis di-
versicolor supertexta) " 5§ U1 & v v [R5 5 Y 178-
HSDs 5 R G5 0 224 WA, I % 303 4 i Bt i 2 3K
SRR PR R F B UM G, WLl 178-
HSDI11 F 17-HSD12 FE e =B HT . . J5 3 BBt
(14 B 5 A7 7 22 S R 3K 005 ML DL 176-HSD4 [
Bl EAE S O SR K T RAR A R W T, HAERS
i) e 3k B 8 T R R0, 178-HSDS F& K i i i
AL B DL AR A 2 rp Y M ROK - 2 5 R R LT
S gt LU MR SR B DL 178-HSDS F 178-HSD11 Ji
1Y e 3k B Bl A OF S 09 & B RGN B s, A
F W, 17p-HSDs K AE DL vh i A7 AE, 2S5
FELETH N A3 | PR R RN B A AR PR B

%3 % ( Sinonovacula constricta) & 3% [E F T M g £
Ur 2Rz —, B H 20 2 5 M (8 R 3% B R0 45 2,
I i 4 R E - & B L PERR & E AR AR GBI A6 TR
ek R S B R EEE L ELLRS Mk
IR, s W0E P e A SIS T IR 2R R A R A )
AHOG, BIVOW 5L e il — B RIORG S v 5200 5 o Pl 2 PR R R
BB R AT, 77N AE A WG T R, A
5[] P 8 3R i W P R T R e Y N U Y
K5 Liu 852 & 3045 98 M ol 2 0K 55 S2 O 58
r e e S R IR R AR A LA, 2
[i] P 3 2R T % A8 Ak 2 S R IR A [R] 7 B ) DG A
R BULAT UL, VR B R R4 IR E R A L 7

G R R R, SR OC TR S g 2
[ 38 2% A AR 1Y 17B-HSDs JE F Y BF 5, i R WL 4R
i . ASHESE 3k T A e S NS B, e B AR A 45 %
17B-HSDs 3£ H 1% WA, 38 FH 2 80 A 015 B2 ik
XF 17B-HSDs H PR G 15 47 4 3 F43#r, 31 F ] qRT-
PCR # R 55 HAE A R L8R PE IR & & it R A %
ERER, WIHEARTT 176-HSDs FE e 45 w0 g & 7 ad
TR, DU R BR ARG DL A B8 D9 A I LR L
Sl ke R AR K B R P AL 9 A 5 B e Skl

2 MRS

2.1 LA

S BT FH i 098 ok DU A [ T VLA T I T I i
MV B ST B FRAE LM . A AE T E 4 R R & A,
HEEHEMERLFOF DM, B 20204 4 4 &2
2021 4F 3 F T 37 5H 5 Hb VR T 3 e R 4 2 i 4 i
(10 d BURE— ¥k ) 40~ 50 0, 3 A i 351, B i 4 40
CHfE . M5 10 1), — 8B40 & T WA o 3R, —80°C i
IR VKFE A7, FHT RNAREG —H 0B T 4% 28
F S, 4°C VKAF AR AT 24 h, SR IG 56 R 3 50% 2B
1 h, FEE T 70% L BErf 4°C KWL, T AL
Y TE MR R B R

TE 4 VR AU, 23 S BOHE | I 45 15 45 4 T8, I 4
fiff 5 BBORS S . B SR 20, I 43 S HOME | A% 2 4G
AN RE . P AL, B ORGSR . DS KA AR
F LSRR, R, —80°C BRI VKA AR A,
THLFRIKIT
2.2 458% 175-HSDs HEEH =&

FIH Trizol 48 HUKS 518 RNA, fCB A% R AG N AY
I 5 HL e B RN 4 BE 1.0% B R BRE RS H bk A
RNA 52 8 M 5 FE T 45 1% 42 3 [ 24 (WSY000000000.1)
H1PE IR %% 5% 2 ( SRR9937008-SRR9937010, SRR99370
11-SRR9937013) {5 |8, i 2 17B-HSDs %& [H K & (17-
HSD6. 17B-HSDI0. 17B-HSDI2. 17B-HSDI14) (] EST
£, $%18 SMARTer® RACE 5°/3°i{ 7] £ ( Clontech, %
51 634858) F1 Advantage® 2 Polymerase Mix ( Clontech,
1745 639201) i B F3 223K, %11 3'-RACE 1 5'-RACE
SIH (1), 1 17p-HSDs 3K i) cDNA 4 K £ 41 .
FTP WIS R4 176-HSDs 3 [H () ORF ¥ 41 % i 5
Wy (£ 1), # H 2xTag MasterMix i 7 (f Mt 42, 4%
5 ew0682) FEAT PN HIE . HEHLH 1Y F B AT E I
1z, 1) 35 B AR 68 B DNA [ 7] & (AR, 18 5.
DP219) #17 [mi , glifk, IF4% 2l fb & 9 PCR 7™ ¥ i
%) pEASY-T1 # & I (£ 4, 785 culol)., =%



103 ZEHRAE: 450% 17B-HSDs B [H S5 % 0 T JAE M IR % & R vp 19 238 0 125

x1 XBEFASIMEIER

Table 1 Information of primers used in experiments

L/ 51YF5(5-3") ik
RACE-178-HSDG6-5 CCATAGACCTTTGTCGGCGAGTTGCTGT FEH s
RACE- 176-HSD6-3 TGGCGACACCTACTTCAGGGCTTTTATT
RACE-178-HSD10-5 CTGCCACGCTGGAGGTGTTGATGATGAC

RACE- 17p-HSD10-3 CACGCCCCTGATGGAATCTTTACCTGAG
RACE-178-HSD12-5 CCACACCTTTCCGTCGTTCAGCCAT
RACE- 17p-HSD12-3 CCAGGGATGGCTGAACGACGGAAAGGTG
RACE-178-HSD14-5 CAGACACGCCTTTCCACATTCCTCCGAT
RACE- 17p-HSD14-3 TGGACCCCTATGTGGGACAGTCTGGCAA
17p-HSD6-F ATCTGGGTTGTGAATAGACTGCT JFF 5 UE
17p-HSD6-R CTGAGAACCTGGATTTTAGCGT
178-HSD10-F TAACAGGAGGAGCGTCAGGA
178-HSD10-R CCCATTGATGAAAGGATTCTCTAT
178-HSD12-F GGAGGCTGTATTGGGAAGATTT
178-HSDI12-R CTCCATCTTTTTCTTAGCCCTTT
178-HSD14-F TGGAGGGAGTAAGGGTATCGG
178-HSD14-R CTGCTGCTAAAAACAGACACGC
Real-174-HSD6-F CGCAAGAATCCTCCATAACAACT DENGE B
Real-176-HSD6-R GCGAACA CAGCCACTCCG
Real-17p-HSD10-F CTCCCCACATCCAAAGGC
Real-178-HSD10-R CAATGGCAATACCAGCACAA
Real-17p-HSD12-F TGTTCAGTGTGTGAGCCCATAC
Real-178-HSD12-R TCCATCTTTTTCTTAGCCCTTT
Real-17p-HSD14-F GGAAGACAAAGGGCAACATAAT
Real-178-HSD14-R TCCCACATAGGGGTCCAAAT
185 rRNA-F TCGGTTCTATTGCGTTGGTTTT
185 rRNA-R CAGTTGGCATCGTTTATGGTCA

R, PR 5 B 2% o R AE P mEA TN Y
2.3 4% [75-HSDs BEEKRHI B RS

FIFH DNA Star J 4 x5 5 R v B I 5 345 19 )7 51
AT PFEZ, ORF Finder 7F £k # 4 (https:/www.ncbi.nlm.
nih.gov/orffinder/) ¥ 47 FF Jik (& 132 HE 150 ; 3 i3 Prot-
Param 7F £k %% 14 ( https://web.expasy.org/protparam/) il
I 17B-HSDs 4 F 45 B 4% (pl) . 73 7 (MW) FlLE B
7K (GRAVY) %5 BEAL 4 5T, H Prot-Comp 9.0 £ £k K
4 (http://www.softberry.com) il 178-HSDs 25 [ (Y V.
40 5E A

24 %i8% [78-HSDs BB REH & EF 5 L3t (R =F

EFMRGgHNLS N

{# FH Jalview X 14 Muscle I A8 £ XF 45 1% 17p-
HSDs & F1 i 172 2 1R 22 51 17 51 LU X, JF #E4T DR <7 45
¥4 35 75000 5 F F MEME ( https://meme-suite.org/meme/
tools/meme ) T M 45 1% 17B-HSDs & F A9 5F % ¥ (mo-
tif), Jf: /] TBtools #F 47 7] ¥4 1t ; ] NCBI Blast( https:/
blast.ncbi.nlm.nih.gov/Blast.cgi) #£ 17 [/ I ¢ 5] {8 &R, &
o © W) Fh iy 17p-HSDs 2 1 1Y & 3L W T 41 5 H
MEGA11.0 ¥ {4 ) NJ(neighbor joining ) 32 ¥4 £ 2 4t
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Ak # ( Bootstrap {fE = 1 000), 3 F 7£ £k % {4 iTOL
(https://itol.embl.de/) FEfb R G AL
2.5 4i#% 178-HSDs BER Rk B EEAL

FE T 4 W 4 FE N 21 Y 9145 L (WSY00000000.1),
TEHR P 4 GFF3 i B S 4k 2] 178-HSDG. 178-HSD
10, 17B-HSDI12. 17B-HSDI4 H&[H il e (k07 B, I
TBtools {422 il HL e 45 5 Yot 1A e i) 72 7 &1 29,
26 SGRURAREZEMNBNERE

W5 SR B 11 i 06 ) A M R 4 2R i 28 0 B B A
oK. ZH RS, AW U RS 4 um),
HE %% 5, ] Nikon 80i ‘i 3 Ba WL 245 5% . B 5L 1) 40 g
SEA IO BRORAE o AR SCHER B DL S B 45 R T R
WIANHE , SRR, S 4 5L L Bk
B A OB FE I . A0 s A HE O ).
2.7 4i%% 17p-HSDs B E B RIX4FHE D 7

FI FH Trizol 12 43 5l 45 U1 7 2 ] 44 1% 8 A~ 2H 21
(FhERE, TN TR . KA. 722 88 RS, op
H,on=4), NRIKE Y GH . AR B
He 81 ) P IR (no= 6) B B 8 RNA, e 5% 3k 15
cDNA % —%f . EHL 18S rRNA W NS HEA, FE T 178-
HSDG6. 17B-HSDI0. 17B-HSDI2. 17p-HSDI14 3& [A {1
ORF 3%, #i1%¢ & i PCR 514 (% 1), PCR [
& Z & 20 pL( RNAase-Free /K 8.0 pL. cDNA 5 — %
1.0uL. FEFWEI44 0.5 uL . SYBR Green Mix 10.0 uL),
PCR J i # ¢ 4 95°C WAEPE 20 s, 40 A HE A (95°C A8
P£ 35, 60°C iR K 15s, 72°C ZEfHf 105), FEH Kk KF
SR HIARRIE 222 471158, SR SPSS 20.0 #47 One-
Way ANOVA Hi[R & } 22 43 #f Fl Duncan’s £ %, p <
0.05 HZEFEE, p<0.01 HEFWEE.

3 4

31 4i8% 178-HSDs BRI RIREEREBUERS
LT 45 1 4 2L K 41 7 %1 (WSY000000000.1) FlvE
G R, &S 44 178-HSDs KEIH . AHF 5% vl

IR AT 45 ¢ 178-HSDs FE R 52 % W B2 1Y) cDNA 4= K 7

*2

G, I AT T ERAPE BT A AT (3R 2). 45 17B-HSDG,
178-HSD10, 175-HSD12, 17p-HSD14 & [X 45 i () 2,
MR % H 7E 239~329 aa Z[H], T A 43 F- AT 25.53~
36.84 kDa 2 [f], % i, 5 (pI) 7E 5.28~9.59 Z [i], A4
E R BUAE 20.9~36.71 Z 8], 176-HSD6. 17B-HSDI0,
17B-HSD12 5 [H % i (1) 25 1 ¥ S Pk |« i K PR
WM 17B-HSD14 5& K 4 % 1) 8 1 & — R M . SR K
B A A T 25 SR R B, 17B-HSD14 & [
SELTE A MR, 17B-HSDI12 2 M E A T 45 A& N R
M, 17B-HSD6 F1 17B-HSD10 & 11 34 5 fof T 4% & £k
TR ENS
3.2 4i%% 17B-HSDs R&E B F FIHINEMRTFEF

5

17B-HSDs 2 [ £ 5 J5 41| b xf 45 2R £ W], 4 %
178-HSD6. 17p-HSD10., 178-HSDI12 1 178-HSD14 &
1 91 5 B AR ST, ELA SDR B A5 4 A <1 45 kg 45,
BV % I 445 & 45 M9 B TGXXXGXG. 25 4 14 5 45 1 15,
NNAG. AL AL 5 YXXXK DA K S 5 R 454 il
Ak T 1) 1 485 F 3% PGXXXT (] 1), 42 J6 8 A 0l 2
(similarity) Fl1— 2 Pk (identity) 45 5 2% 0, 45 0% 4 4>
17B-HSD % [ 2 [ # M1 B BE 7 18.1%~ 35.3% Z 7],
— M TE 9.0%~ 21.6% Z [H] . H v 17B-HSD10
17B-HSD 14 YA AL EE (35.3%) Al — &0k (21.6%) Fe i
17B-HSD6 Fl 17B-HSD10 Ay AH AL (18.1%) Al — F ¥
(18.1%) fefiK o

¥ N (Homo sapiens). /N B (Mus musculus) . F M
J\NWE ( Xenopus laevis) . 3t B 4. ( Danio rerio) . K ¥ ¥
HEWE A5 0% 178-HSDs H& [N 52 6 4 A AT 13 <7 32 %
(motif) T . 45 KB, 7E 17B-HSD6. 17B-HSD10,
17B-HSDI12 1 178-HSD14 & [ () & IL R )7 41 v, %
B 10 MESE motif, Horh motif 1, 2, 4 ¥WEAE 4 P
K. 17B-HSD6 W J& 6l 2k motif 3. 5. 6. 7. 8, 17p-
HSD10 W J% #12¢ motif 5, 7. 8. 10, 17p-HSD12 V. ji% it
2% motif 3. 6. 8. 9. 10, iMij 17B-HSD14 il % it & motif
5.6, 7. 10, BAh, [Fl— 5 B 5 2Z A AF 7E motif %

4i4% 17p-HSDs B F FR iR H B L MR 5 4

Table 2 The physicochemical properties of 178-HSDs gene family in Sinonovacula. constricta

BRZID £ et ik CDS/bp HEIEME /rFhtkDa A kM ARUEREC WAMEN
OP903386/ ctg553.20  17-HSD6 ~ Chromosomel6 988 329 36.84 9.59 0.043 36.71 [RGB R
OP903387/ ctg304.93  178-HSDIO0  Chromosomel0 720 239 25.53 8.19 0.028 20.90 [RGB R
OP903388/ ctgd92.3.1  17-HSDI2  Chromosome3 963 320 34.86 9.42 0.184 39.98 JREES DY
OP903389/ ¢tg220.10  [7p-HSDI4 ~ Chromosomel4 810 269 28.99 528 0227 40.38 2l 0 5
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S. constricta 173-HSD6 1 - MEPML CMLE ILLT C@VIWVVNRLLR - - - - - -« c - o v v v mnno s RRTLPAGEKAVFI TLAS QLAL E[GY I VEAGCL DPNEDEA- - 72
S. constricta 173-HSD10 1 - MASTETL - - « « « =« « oo m o mn et me o e oo oo m e KNAVTL ATAERFVRLGSKVVI - COLPTSKGK- - 47
S. constricta 173-HSD12 | MEAVLERFTEAFAAFEVVTLSYIALKI CLTVLKMLRMAVMSKTKS I TKELL S HESWAWV KELASCGFNIVL- ISRTKSKLEAV 94
S. constricta 17-HSD14 1 - MAEAQRE- - - - - - - - - oo ... KDKVTI GCVEVEVKNGS KVVE - CSRNEKEGKAT 49
Consensus T < . - S
MMA++GR++++++++GV+++++++L+1CLTVLEMLRMAVMSKTKS [ +++L++KGKVT +VTGG++GIGK++AE+++++GSKVV+GCSRP +SKGKA+
TG XX GXG
S. constricta 173-HSD6 73 - - - - - RILHNN- s RITVLH NQQS VNBVRYVLEQQLADKE - LWAWV VAW - - - - - - FAETEWET WERVLGVNLLGTIRVS QATLPL 154
S. constricta 173-HSD10 48 - - EWAEGLENN - - - CVEAP - - - SVKDVANALDL CKS KEQKLDNW 1ATAVRTLHFP TKKPHDLELFNKILL TNVEGS FNVASQAAVL 134
S. constricta 178-HSD12 95 ASEIEGINKVK- - -KIITADET - - - QEYSIYDGIRRDENELE - I 6VL LS¥A - FPEFFLDIPDREKLFADLLHVNCS S VIEMMS S[TVMP G 180
S. constricta 173-HSD14 50 EEEINQACED S VGECFRVRE - - -KEDBIKNLVBTAIEKEGRLDEVI V- - - - - HPPFQTIDETSABEFRSLLENNL VS YFLVAKYSLPH 136

Consensus E D o E

LS T 3 = = = is Ao h S i
++EI++ILGNNV++C+++++DVTNQQSV+D++N+LD++L+K+G+LD+VYNNAGIVA+AVR+P+F+T++P+++ELF++LL+VNL+++F+V+S++LPL

S. constricta 17-HSD6 155 WRKARER - - - - - - - LIN1SSLAGRVALPGET DEL RREMFKFGVKNI TIH
S. constricta 173-HSD10 135 MNENEEGNKDGQREV] I VAAFDGQVGIF KELFE- - - -« oo oo -
S. constricta 173-HSD12 181 MAERRKG - - - - - - VVI SGLSPTPLLS ECLQMEY NEKEL TVQ C¥s
S. constricta 178-HSD14 137 LRETREN - - - - - - - 11QDSSLVAEIGQPEAC KALATIDEAKNGVRVNTEA
Consensus R N A \‘, SH T E
f A il s v z
MR++RCGNKDGQRGVIINISSLA+++GQPG++ VI SASKHGVT+LTKCL+T1E++K+GV+V+T+HP++++TPM++SDFHAQTNQRMWTAAADGVKVDY
I AXXE] PGXXXT
S. constricta 173-HSD6 243 @DTYFRAFIDNMUKNEKRS SRKTYQVTDDLMHAT S AKFPEHRY VPNAKI Q VLEIDMFMVS SNLFQDY VLNRL - - LRVPEVETSMRSRRPT - - 329
S. constricta 17B-HSD10 184 - - - - -« - o o o . MESL- - - - PEKVKT-HL - - - - - ASTVEFPKRFGDPDEYAHMCQSI- IENPFINGEVIRL - - - - DGAIRM- - - - - - - - MP 239
S. constricta 17B-HSD12 247 = = - < <« = <« - & ISRESLLIPSASTFVRSALGTV[ES EENELGYWPH- - - - - QMVRS VLSNLPFDYGQTISENNLKSACKRAKKKMEAKKS K 320
S. constricta 178-HSD14 200 = - « - « = = « - - - WDSLAKLTPDEQKSVQD- - - - - GCDAQLLGRFGTS EECHKACL FLAADASFCTGINILM- - - - SGGAELS TS KNENVE 269

Consensus

GDTYFRAFIDNM++SL++L+P+++K+V+D+++++GS++:-P;I:G+F++++E+++i\;lc++++S+Ni;F++G++IRLNNL+SGC+R+S++S++P++K
1 450% 17B-HSDs 3 5 5% 1 53 ) & L 1R P 51 b %o

Fig. 1 Multiple alignment of the amino acid sequences encoded by /74-HSDs gene family in Sinonovacula constricta

e s M B, W oRSEVEAEWE 178-HSD10 5 HEABRE - 10, 3, 14 S5k - (F 3).

FEEAME, BT 14 motif 4, 1 45 1% 17p-HSD10 Gk Z G k4 M7 280, 17B-HSD6. 178-HSD10. 17p-

2K 1A~ motif 2, FHAL P S5 I B3 45 o HE AR ST (] 2) HSDI12. 17B-HSD14 W% 73t W e, 4% F 20 — A~ 1l

33 4% [78-HSDs BEREREHEBEEMFMASH 2K 4), Hrp 178-HSD6 1 178-HSD12 ¥ %
oyt HAREHRKN -, RAEHRAI KL, RFHS
Yy R 45 SR KW, 40t 178-HSDG6., 17p-HSD ~ 17p-HSD10, 17p-HSD14 iV ji% 4 43 S e —id . 78

10, 17B-HSDI12. 17B-HSDI4 %& K 43 5l & AL 7E 55 16, #5443 1, 17B-HSDs W J% W 53 22 ] 1) 55 2% 56 R AL

b
100 Homo sapiens 178-HSD6 —— - To—— ™ motif 1
100 Mus musculus 178-HSD6 e B o e s M TE— - motif9
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Identification of 17p-HSDs gene family and their expression patterns
in gonadal development of Sinonovacula constricta

Li Lin', Dong Yinghui2 , FuLulu', Meng Yiping1 , Lin Zhihua®?, Yao Hanhan!

(1. Zhejiang Key Laboratory of Aquatic Germplasm Resources, College of Biological & Environmental Sciences, Zhejiang Wanli University,
Ningbo 315100, China; 2. Ninghai Marine Biological Seed Industry Research Institute, Ninghai 315604, China)

Abstract: 17B-hydroxysteroid dehydrogenases (173-HSDs) are the oxidoreductases in the last step of sex steroid
hormone synthesis process, and play important roles in animal gonadal development and reproductive regulation. In
this study, on the basis of the genome data of the razor clam Sinonovacula constricta, 17p-HSD genes were cloned
and identified, and their chromosome distributions, phylogenetic relationships and gene expression patterns in dif-
ferent tissues and under different gonadal developmental stages were analyzed. The results showed that /75-HSDG6,
17B-HSD10, 17p-HSD12 and 17p-HSD14 genes of S. constricta were located on four different chromosomes, and
the encoded proteins all contained the conserved SDR superfamily domains. The four 178-HSD proteins were
clearly differentiated and clustered into four independent branches in the phylogenetic trees. The results of qRT-
PCR showed that /78-HSD genes were all expressed in testes tissues, and possessed higher expression levels in gon-
ads and hepatopancreas. During the gonadal development of S. constricta, 175-HSD6 gene was expressed higher in
testis and ovary at the spawning stage. The expression levels of 174-HSD10, 175-HSD12 and 17p5-HSD14 genes
showed a trend of increasing first and then decreasing during the development cycle of testis and ovary, which were
all expressed higher at the mature stage. At the mature stage, /75-HSD10 gene was expressed significantly higher in
testis than in ovary (p < 0.05) , while the expression levels of /78-HSD12 and 175-HSD14 genes were all signific-
antly higher in ovary than in testis (p < 0.05). Therefore, /78-HSD6 gene might not be involved in regulating gon-
adal development process, while the expressions of /74-HSD10, 17p-HSD12 and 175-HSD14 genes were closely re-
lated to the gonadal development, suggesting that they might affect the gonadal development by regulating the syn-
thesis and metabolism of sex steroid hormones in S. constricta. These findings laid theoretical foundations for fur-
ther study on mechanism of 174-HSD genes in regulating gonadal development and reproductive endocrine of mol-

lusks.

Key words: Sinonovacula constricta; 175-HSDs gene family; gonadal development; expression analysis
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