a5 B 1 T bES

2023451 H

Haiyang Xuebao

2 e Vol. 45 No. 1

January 2023

INERRD AR B, RIS, S AL W a0 X 5 5 1 W% SOk B Jv SULTIBI-12 %2 [H 28 35 B 5 i [T

doi:10.12284/hyxb2023004

1. AR, 2023, 45(1): 62-70,

Sun Huimiao, Shen Weiliang, Chen Caifang, et al. Effects of sulfide stress on blood SO~ concentration and SULTIBI-12 gene expression in
Sinonovacula constricta[J]. Haiyang Xuebao, 2023, 45(1): 62—70, doi:10.12284/hyxb2023004

m L iig Xt,ﬂiﬂuﬁ*ﬂ'so;, RE X SULTIBI-12

EEFRIAR

IED, LHER, IR

(1 WIVLOT B2 Be AR W) 5 PRBE 2 B W7 1148 K™ Al o

b X 1*

~ 7

3 5% M

, MEEN, HRE

BV e ORI AR WF Y S S0 =, WiV T 3151005 2. 7 KA

WA e, WiTT T I 315823; 3. T I 1T G ¥ 5 ek 9 5% B, W7 VT T 3150125 4. WiV Jy HL A4 B 78 I 1 A= 9 ol F 5

i, WL T 315604)

AR F Oy A A A R LR, 4R

( Sinonovacula constricta) ¥ ZHE X & & m LW FHIFE +, I+
FAHREN RN ZESY . WAL HE 1Bl (SULTIBL) L THRAEHEET

S, AR AL

R K, ERFRRME (THs) SRRERD AN EDH I BT REETERH . WK Sc-
SULTIBI-I2 X P E 4% B TWH P WER, AHXXRENBEF T EoMNM T HF AL, 44 LK
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W N 7, BA WP P M e w7, S 4R
AW A ST I, T BRI, R R B YR
MIFET . N T G AL 2, T 26 4 2 % Lk
AT AR R R R Ak P A A 3 A2 A B R 4
k.34 J5 il ( Sulfide Quinine Oxidoreductase, SQR). i X
Jin 48 B ( Sulfur Dioxygenase, SDO) . i % £% Fiff ( Sulfur
Transferases, ST) 5¢ — R 5 M (V/EH T, #A HE ALY
AL R TR ER RS WRIRERAENUA N Sk — 0%
Ak Ry 3t R IR 5 -8 R i iR ( 3-phosphoadenosine-5"-
phosphosulfate, PAPS); i il Jit i A& %% # fif ( Cytosolic
Sulfotransferase, SULT) LA PAPS 1 S H:Aif £k 52 1 (1) i
JHALA, fE3F AR IR BER | R R A LS M e 25 55
A8 S o ) R T R T R, o e BR L RS il 1B1
(Cytosolic Sulfotransferase 1B1, SULT1B1) il i fifi 1k )2
R I8 15 H O AR 3 2 ( Thyroid Hormones, THs) 7K -1,
PLRAE HLAAR A BRACIE K- o

45 W% (Sinonovacula constricta) J&= ¥ B B4 0%
SR N K2 —, B RS T ) 0 e ab B i b . A
Shy ML 4 5 CJE XSS D2, IR R J3E AT SR AR Y 5~
8 i, W L IR T R Wit ( Tegillarca granosa). 3CHh ( Mere-
trix meretrix ) 55 AP LR D021 T A RN
TN A BRI K A8 46, 45 198 2 88 T e VR B B AL
Wik, HH 32 B Ak 9 09 g 0 258 T F A i |
AR FEIE (Eriocheir sinensis). % [CIR R K AR shggpne-1,
AR O A W R, it b IR B fb P Ak iR 12
2 LGB A 0 ik 1 170 S R 12 A 0 H R PR 1Y
2 M KB, 45 4% SULTIBI(ScSULTIBI) %A
FIEAEAEFERY 5k M4, HAEX O A m ik s f5
4 008 8 ¢tz 3% 2 BCHIR ) LU B A A IR B R B T IR SRR
B SULTIBI-12 FE R 42 1 cDNA J¥ 41 . ik, A&
A 5T AU DL A 2 A2 v 8] 7 ) T R £k /K1 Ry i
e mi, XF ScSULTIBI-12 JE K (7 51 RFAIE . ZHERRIL A
T Ak P Joir 38 J5 08 2 3R REAE R A7 40 B, PR HE A 4 5% T
TR TR VR FHAILTR, 5 7 o 40 05 i i Ak 40 43 5 PIL
5T S5 BLTF J 4 Fm e il B 7 b b L AR 40 .

2 MORAIIE

2.1 EIedal

S FH 4 05 SR A 1 7 U T S Il F 5 e B
F Al R . EEUEEE W A SRR Ag 1Y
A0 LA 4 05, 1A B R (10.72+1.64) g, e 1K (5.8+
0.5)cm. SEHIF MR HTE 9% 7 d, WK ER Ol 21.240.5,
MR (18.141.5) °C, LA, B H K 1K, IFE
I 5 PR3 o A /NER B . B AL B 4 4R I%, 15 44

AW AT, o A RO L PR e L, BT L 5

—80°C, HF ScSULTIBI-12 3 H (i 41 4 F 15015
22 WmALYIAMEEI

TP T 384 ik B 4 40t B DL AT AR AL W) B SR
TESLE IR T 2 d (IR R A A A . % T I A % 4
1% 1Y 96 h 42 4= ¥k B O 158 pmol/L MY, & A BF 5% 1% B
3 ANHREEA, 43524 50 pmol/L | 150 pmol/L #1300 umol/L,
BB 44T S92 A UK B AL R (Na,S-9H,0)
PiC B 100 mmol/L % Ak 1 BE 9, FCAY A e B IR AT K AR
W BE 73 SR B AR N SE I BOE W BE o B 3 h #hFE 1 IRBE
W, DLAERR B F K AR AL ik B R e . TR ik
F£J50h.3h, 6h, 12h, 24h, 48h, 72 h, NEFAT4H
B B 6 L 4 90 465 00, il I Y I S ¥ BB 88 T JBR
Ji o 25 2 T U CA R S A A T -80°C, T Se-
SULTIBI-12 B PR ¥ I (] Fe BB 5T
23 48R %SO B FiRERN

e 2 B 4 44 068 100 401 i, 3 000 r/miin £5.0> 5 min;
B E3EW 1 mL, A 1 mL ANEUIEE A A 8 mL
LR TK, I35 IR 215 #E S min; FiJS 10 000 r/min
B0 10 min, B F 3R, 233 FLAE R 0.22 um U8 R T
UE o BT VA A T SOk B
2.4  ScSULTIBI-12 BEEMEMESF D

A 0 Tl 10 M08 0 2 SR 21 5080 B v O S 15
| ScSULTIBI-12 3N 4K J¥ 51 . # ] ORF Finder £
e I il 1] 32 #E ( Open Reading Box, ORF) . fifi Fi
NCBI( National Center for Biotechnology Information) [
BLAST(Basic Local Alignment Search Tool)(http://www.
ncbi.nlm.nih.gov/blast) 53 8T ¥ 51) (1) 5¢ 5 P I 2F 47 [) U5
PE 85 M1 o fdi FH ProtParam T JH: 55 Hi, £ (Isoelec-
tric point, pl) F143F & ( Molecular weight, Mw ) ( https:/
web.expasy.org/protparam/) . F] I PROSITE( https://
prosite.expasy.org/) #F 17 D REIH 1K) 40 A . 18 1 SWISS-
MODEL ( https://npsa-prabi.ibep.fi/) # 17 H 25 H it &
ZE R . Clustal W 3K 14 #1722 )3 51 L X 43 7 o
FIFH MEGA-7 # i R 50 & 51, IEFIH iTOL (https://
itol.embl.de/) FEAT7EL AL
2.5 ScSULTIBI-12 %R 7 4 8% A [ 42 R K e AL 400 By

B TR FRIZE

Trizol 5 H2 B 45 15 2H 21 5. RNA, f ] PrimeScript™
RT reagent Kit with gDNA Eraser( TaKaRa, H A ) J #
S cDNA BEML . M SeSULTIBI1-12 58 4K )7 41
Wit RT-qPCR 514 (3% 1), #I ] LightCycler® 48011 5
I} PCR & 42 i 7 94 6 7€ 1t PCR N, 45 4L A i i
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4N EYEAT, AN HORE S . DL RS9 B NS
F R0, SR 2otaer g S SeSULTIBI-12 (Y FH X 28
ki,

®1 ZRFAASIMRER

Table 1 Primers and their sequences used in the experiment

ElE R

SULTIBI-12-F

FF31(5-3")

CAAATCCGAATGGAAAGGCGG
SULTIBI-12-R CAACAGAATCTGTATGTGAAG
RS9-F TGAAGTCTGGCGTGTCAAGT

RS9-R CGTCTCAAAAGGGCATTACC

2.6 HiEALIE

JIE AT B s LAV B A5 1 22 R 3R, #4948 ] SPSS
18.0 HR 4 1 47 B [Hl 2 2 43 #F ( One-way ANOVA),
p<0.05 F/RZERF N #E

3 4

3.1 WRALYIAME T4 & SO REMNT &

it 25 ol 300 BSF ) A S K, B 50 umol/L & B 4 Ak, He
A T e BE 4 (150 umol/L., 300 pmol/L) %5 1% Ifil
SO BE I sh 8 K, AR B2 R RS Hk s i,
Pesh R ZL(E 1), 50 pmol/L &AL ¥ i F, H:SOT
WREPE BN K, 78 3 h B /IR T, 6 h BP0 1%, Bl
J& 12 h, 24 h, 48 h i LR 5 b Fh a3, (B 22 57 A 3%
(p>0.05), 72 h B /INIE T F% o 150 umol/L i Ak 47 1y 380
T, HSOTHk B 3 h Bt 3 R [ (p<0.05), 6 h, 12 h i}
B /i@ BT, Z )5 24 h S A BT R, #1148 h, 72 h
i AR 5 7E 7] — 7K S N 3l . 300 umol/L &t A6 47 31

[CJ0h E336h C3@24h C3372h
CJ3h C3312h C348h

SO% ¥ J&¥/(mmol-L™)
[\S] (98] E W

—_
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Fig. 1 Changes in SO; concentration of Sinonovacula con-

stricta under sulfide stress
(7] 26 0“7 v AN [a] 7 B 22 7R [R]— b 8¢ 3 S () i (1) 53 14 £
B 22 5 3 (p<0.05)
Different letters of the same type represented significant changes among

different time at the same exposure concentration (p<0.05)

T, HSOT#k i 3 h i} 2 3% E T+ (p<0.05), 6 h i KIE T
K% (p<0.05), 12 h I -3k 2 2 T+ & (p<0.05), 24 h B /)y
RIS, 48 h, 72 h FRLERME T K (p<0.05).

3.2 ScSULTIBI-12 BB F IR EMEEZSH

ScSULTIBI-12 F&[H ) cDNA ¥ 414> 4 1 100 bp,
f17% 897 bp Y ORF, 4ifih 298 & IR (& 2), H i
A 2K 143 TR 35.03 kDa, BRIS 5L 85 6.37, H
Hb PR R BT o5 LA, S R KR L, R RS
BK o DA S Fi i & B0 A 1 2 fig 31 ( Pfam: Sulfo-
transfer_1, 46~291 aa). % & H I - H&5H i 117 4
H 8 137 AN SRBEHOR 44 DAl . = a5 i 1
I 587 Ay [ 98 — 2RA

SRy 9 W) U5 P 43 B 7%, SeSULTIBI1-12 5
HAb AR 34 ScSULTIB /Y [ M fe v, Horb 5K
4 Wi ( Crassostrea gigas) #1352 W 4t W5 ( Crassostrea vir-
ginica) W RIEME 3 51K 52.36% F1 48.48%., 5 HoAt )
Yy SULTIBI #1722 5 )3 51 Lo X 28 B, % 3 AR s
B, A AN TE A A (KL 0N joH AT A
N ¥t B PAPS 45 4 38 ( YPKSGTXW). C i i) PAPS 45
A B A (RKGXXGDWKNXFTVXXE) (A 3),

JH MEGAT7.0 84 LASRHaE 2 T 45 9#h SULT1BI
R GEIAR, FEL LG WA 4 PR o b e h
3SR, ScSULTIBI-12 B 565 N2 —37, Fifi
JE 5 BE R A3, EBJE SR — 3.
3.3 ScSULTIBI-12 BREBLARIES

FIF RT-qPCR £ ARKG M T ScSULTIBI-12 5 4 W%
8. ST, FFEAR . 7R AMERL KE PR RINE
WK 5), 45K W] ScSULTIBI-12 3 K AE 6 Fif 41 41
M Gk, HILTE B b Rk R m, HUO 7L
TR FE R o
3.4 ScSULTIBI-12 BB W EME T M RIZFFIE

ST

ALY 38 T, 43 W 68 v ScSULTIBI-12 F: K 3R
TR KT B 2 B R A 28 K B AR B R BT R — R Y
B (K 6M). 50 umol/L &AL ¥ it F, 8 SeSU-
LTIBI-12 3R K 76 3h B UGG R F%, 6 h, 12 h
BN 30 1 FHE T 24 h B 5 E FF & (p<0.05), Bl 5
48 h A} g # T % (p<0.05), F-7£ 72 h B g A E T
150 umol/L i Ak ¥ W38 T, 8 ScSULTIBI-12 H: K 1
FIREATE 3 h B2 2 T % (p<0.05), 6 h, 12 h B /Mg
B Bh G T 24 h B8 25 TH & (p<0.05), BJ5 48 h i i 3
T % (p<0.05), H-7E 72 h IR 45 76 [ — F 3k K F .
300 pumol/L B Ak ¥kt F, i ScSULTIB1-12 % H i) 5%
IR H TG 2H % B R 2, AE 3 h BB SR R )5 T 6 h
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1 CCGTTAGTGGAAGAAGATCCCAGACGTTTTAGCGCTTACTTGTAGCCAGCAATGCCGCTG

1 M P L
61 CGGACGTTTACAGACCGTGGGGGCGCCACGATCACCCTAATAGAGGTGGCTGGTATGTTA
4 R T F T DRGGA AT 1T TL 1 EV A GM L
121 TACCCGTATGTAGAGGGTGCTCAACAGGAGAACTGTGTCCAGCAGATCAAACTTGCACCG
24 Y P Y VEGAGQIQE ENT CVQQ T KL A P
181 GCACGAGACGACGATGTGTTGCTGGTTAACTATCCAAAGTCAGGCACTCACTGGATGTGG
44 AR DDUDV L LV NYUPZK S GTHWMW
241 GAGATTATGTCAATGTTACACAACGGTAAGGCGGAAACCATTCCAAAAATCAAACAAACC
64 E I M S ML HNGJXK A E T I P K I K Q T
301 AGTTTCATGGAGGCTTTGACAACTGATCAGCTAGCGTCACTTCCATCGCCTCGGATCTTG
84 S FMEATLTTDQTULASTL P S P R I L
361 AACACACATATGCGCTTCAAAGATCTTCCGGAGGACATGCTTGCCAGAAAAACGAAGATT
104 N T HM R PF KDL P EDMTLATR K T K I
421 GTTCTCATCTATCGGAACCCTAAAGACATCGCAGTGTCACTGTACAACCATGAGTATAAA
124 V L I YR NP KD I AV S L Y N HE Y K
481 CTGGAGGGCCTCTACCATTACAATGGCACCTGGTCGGATTGGCTGCAGTCACTCTTTCTC
144 L EGL Y HYNGTW S DWTILQ S L F L
541 GCTGGAACAGTGTCCGGCGGCGACTGGTTCCAGTACGTGCAGGACTGGGAGGCGGTGACC
164 A G T V S GGDWT F QY V QDWE AV T
601 AGGGGGCGTCCCGACTACCCCATACACGTCGTCTACTATGAGGACCTCAAACAGCACCCC
184 R GR P DY P I HV VY Y EDL K Q H P
661 CACATGGAAGTAGAAAAGTTGGCAAAGTTCCTGGAGCTGCCGGTAACATCCGAGTTGTGT
204 H M E V E K L A K F L EL PV T S E L C
721 CGTCAGATCGCGGACAAGTGCTCGTTCTCCAACATGAAGGTGGACAAGAGAGGACTAGAA
224 R Q I A DK C S F S NMZEKVDI KT R G L E
781 AACGAGTTCTGGACCAGGGTGTGGCGAGACCATAACCCAAGCTACTACAGGAAAGGGGAG
244 N E F W TR V WIR DHN P S Y Y

841 GTGGGGGATTGGAAAAACTGGTTCACGGTGGCACAGAATGAGCACTTCGATCGGATATAC
264 H F DR I Y
901 CGGGACAGAATGATCGGCAGTCAACTCAACATCCGGTTTGAGCTATAAATACCTACCACC
284 R D RM I G S Q L NI R F E L =

961 GACCTCTACCGAATTCTTGTGGTATGTCCGCCATCATTACCCATCATTGGCCCTCGGGTG
1021 TTTCCGCCATTGACACCAGGACGGACATGGTTATTGTGTTCTATTATTCAATGTGCTCAT
1081 GGCGTTAATTTTGACATTAACATTTCTCATATAAAACATTTTTATTTCTAGAAAGAAAGA
1141 TTAGGTTCGCTGTACGAATAAGTAATTTCTACAATTATAAGATATTGTCAAACAAATGTA
1201 AACAGGATTGACATTTGAATAAGAACATGTTTACAGGCACGTTTGTTGTTTCAATTATAT
1261 ATTAATTATTCATTTTTTAAACAATTATTAAGTGATTTTTAAAAGGGATATATTAAAGCT
1321 TCAAACCCACATCCACCAGCTTTAAAGCAGTGGACAAGATAGTTTTGGACACTCTTCTAT
1381 AGGAAGTATGTAACCATTGAATTATTTAGAATGATGTTTCATTTATGCTGTTCAAAAATG
1 441 TACGTTTAACTTGACTTTACCAGAAAAACCGACTGTTTGAACAAAACAGTTACTTTACTG
1501 CGGCACTATCACACTACTACATTTCACCATTTAAAAAGGGTATGCATGAAAAAAATGATG
1561 CAGAGCATCAAAGTCGCCG

[ 2 ScSULTIBI-12 3:[H 4= & cDNA JF51 K Hiffe S 1 B L1 7 51
Fig. 2 Full-length cDNA sequence of the ScSULT1B1-12 gene and its deduced amino acid sequences
LTI " PR Ay B 4 5 0 7 L L R T 5 BRI A0 D R R PR ST AR S, IR R R Rl 2 bR R PAPS 55 s B (IR AR R R £
Fi RN PAPS 456 A1 AL B8 (R 5 04 G IR P05 5 76 BT A 1 R A A R A 6
Red bold font indicated the initiation codon and stop codon, the shaded part indicated the conserved domain of the protein, the bold font and underlined mark in-
dicated the PAPS binding domains; the yellow bold font and underlined mark indicated PAPS binding and dimerization domains; the blue bold font showed the

catalytic active sites; the numbers on the left indicate the positions of nucleotide and amino acid
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Sinonovacula constricta ... MPLRTFTCRCGCA. . . TI TEI EVAGM.YPYVEG. AQCENCVCCI KLAPA 1 PKIKCTSF) . .BCEASL 97
Crassostrea gigas - MPEI RI RALNKCLLTRI RAMCI CGYRI TNSK. MECHEKHFRSMTGVKA I PEI KCTTM GQTFESL 100
Crassostrea virginica - MPEI NLRSEKKLCLESHLRVLEFCGYYLRP. FVKEEHFRSMKTVKAR I PE1 KETAM EIFLSM ¢
‘Mizuhopecten vessoensis PVVKIKCEI GK. . . TNTLREI CGCYLPVI R\'PHE@EEFRGRSEVSA - NAERI HLMKENSM SCLLSM 98
Pecten maximus MNPVVRVPLESCN. . . TLTLLEVCGTYRACNSSVPCHENEI RSI PTVCA TR . BAERI PGVKESAMLI CC. ......SRELNL 98
Penaeus vannamei \ACC\ 'KKI CEFTFKS\:SCAAAI\'LRRTLC\ YVKCYVEVCPSCAVFPNYLECVCLKYHEFPV( LAFLM. EARLELMKRFPFFBFCSLVCSSLEVP! RA]:EP PCNTVKILCTL 139
Chelosiamydas 000 seesseneennwenesssii 2 ... MCYPH CAI FNRVPFMNSFPGFLS. GT. . .. ... . ......BQEATA 6l
Gallus gallus = 5 i \CT\TA\ LR CP‘ST\ HAI l’\\ S. AFA(\V'ER\'I:\TCS jI L CGCLP! CAI VNRVPALISFAAPGCMPACGT. .. ECLEXM 100
Rattus norvegicus - ... AFALCVEKI EEFCS| {VLNCCNVGECKRCVI TSKVPALBBCNVPCGARRSGV . . 100
Common marmosets . AFVSNVEKI ECFCS] I LNCCCI ERCKRCVI TRKVPALINSVPGVRTSGV 100
Homo sapiens TFAMNVENI ECFHS] LANCCVERCKRCFI TVKVPALIBVAVPCLRTSCI . 100
Sinonovacula constricta NHE YKLEGL YHY)  YVCCVEAVTRCRPLY] JELPVTSELCRQ 237
Crassostrea gigas NHHKKLL. EYEFL 'YTLENERFKESHPLY] CSNMEI THL| CTE\ SCELI 238
Crassostrea virginica MYEFL ' YTLENERFKEKNPLY] NST NEI GHL| VGCELI RN 235
Mizuhopecten vessoensis LCYEYL YWVCBETTANKNGC! KCCVK] {L| KTECTATL\ AQY 236
Pecten maximus - CYEFT] TLSVENFILCIPLY] SNPVLEI ERT EVPYCLVFI C 236
Penaeus vannamei P1 §PHI LCEVRRRH. . [ECLPAVV) (CKAVTEEEVE] 272
Chelonia mydas - CPK [V ICKCLKEEVVN] 196
Gallus gallus 'RGYVERRC. - CL IGRELTEVALL: 235
Rattus norvegicus KSWPEKRE PKK] 1 EkTLEEHTLL 235
Common marmosets [ THVKNWVNI KE PKE| 1M CEVLL] 235
Homo sapiens SWWKKKE. PK (o 18 EK\L\E\ 'LL] 235
Sinonovacula constricta RIBRCRM GSCLNI RFEL. 298
Crassosirea gigas [HCKNAKSKTKERFCI . . 297
Crassostrea virginica [CCKNANSTSKIRFLL. 293
Mizuhopecten yessoensis [KEKLM\VTLPVPYT. 293
Pecten maximus [FERNONSKTNLRF! SI. 294
Penacus vannamei MKYLEGSCFPEYRCYCD 318
Clhelonia mydas [KEQVKGSTERCCMET . 257
Gallus gallus ACKNAGTCLRERTHI . 296
Rattus norvegicus NPLVAYT. HLP‘I'EI > IKKKLSCGTTLEFCTLI CS 298
Common marmosets LVNYT. HLPTTVM [KTENSETALCFRTEI SS 298
‘Homo sapiens NPLVNYT. HLPSTV [KKENSCTTLCFRTEI 296

& 3 11 Fzh¥ SULTIB1 & 59 1) £ & 1L

Fig. 3 Multiple alignments of the amino acid sequences of SULT1BI1 in eleven animals
2 €0 1 S FOR AL TE PE B LTHEROR PAPS 25 & 8 Wi HE % PAPS 454 01 — SR AL ls JI7 68 FH U3 91 (1 40 e 44 B PR 5 5 5 DL 2% S1
The green arrows indicated the catalytic active site; the red box indicated the PAPS binding domain; the blue box indicated the PAPS binding and dimerization

domain; the species name and the corresponding accession numbers of the sequences used are shown in appendix Table S1

A

Common marmosets

o g
S $ %
& 2§ 2%

N g 23
§ w3
S S

4 SRk E Y ScSULTIBL-12 R 48 #E kM
Fig. 4 The ScSULT1B1-12 phylogenetic tree constructed by neighbor-joining method

ST AT FH e 31 1 2 (R 8 55 LR ST

Accession numbers of the sequences used in construction of tree are shown in appendix Table S1
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393
(=]
1

i
—
W

o

SeSULTIBI-12 Mixt3E

63 AFENL AR B AMER KE
K5 SeSULTIBI-12 B HNTE4i A R AU K15
Fig. 5 The expression of ScSULT1BI1-12 gene in different tis-

sues of Sinonovacula constricta
R [ 5 B % 41 50 1 O 22 5 35 (p<0.05)
Different letters represented significant changes among different tissues
(»<0.05)

M [J0h =96h [E24h C372h
e 3h C312h C348h

a’

w
T

a'b’

a

ab A ver | [

Tl e T

150 300
TR B/ (umol L")

SeSULTIBI-12 MXtEk
(3]

(=}

m CJ10h m@6h [£=Z24h C372h
]HH'HZ'O C3J3h C3312h C348h
ﬁ 1.5
é a A A ab’
z . aly
QI‘ 1.0F bbb BBC be b’
E be b
o
K05 ﬁ . C CD )
~ D 3
S)
3 0 . . .
50 150 300

ALY B/ (umol - L)
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Fig. 6 The expression characteristics of the ScSULTIBI-12

gene in gill (M) and hepatopancreas (m) of Sinonovacula con-
stricta under sulfide stress
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Effects of sulfide stress on blood SO;~ concentration and SULT1B1-12
gene expression in Sinonovacula constricta

Sun Huimiao 2, Shen Weiliang3 , Chen Caifang ' Lin Zhihua“*, Han Qingxi 2

(1. Zhejiang Key Laboratory of Aquatic Germplasm Resources, College of Biological and Environmental Sciences, Zhejiang Wanli Uni-
versity, Ningbo 315100, China; 2. School of Marine Sciences, Ningbo University, Ningbo 315823, China; 3. Ningbo Academy of Oceano-
logy and Fishery, Ningbo 315012, China; 4. Ninghai Institute of Mariculture Breeding and Seed Industry, Zhejiang Wanli University, Ning-
hai 315604, China)

Abstract: As a typical dwelled tidal shellfish, Sinonovacula constricta is often exposed to sulfide-rich environ-
ment and shows strong sulfide tolerance. The cytosolic sulfotransferase 1B1 (SULT1B1) is located at downstream
of the sulfur metabolism pathway, while it is a key enzyme catalyzing the sulfation reaction and plays an important
role in the biotransformation of endogenous substances such as thyroid hormones (THs). In order to study the role
of ScSULTIBI-12 in sulfur resistance, the sequence characteristics were analyzed by bioinformatics method. Com-
bined with the changes of blood SO; concentration, the spatial expression and temporal expression profiles during
72 h sulfide stress (50 pmol/L, 150 pmol/L, 300 umol/L) were studied. The full-length cDNA of ScSULTI1B1-12
gene was 1 100 bp, containing an open reading frame of 897 bp, and encoding 298 amino acids. Sequence analysis
showed that ScSULT1B1-12 contains four catalytic active sites (5K, 4N, o6H, and ;3,A), one PAPS binding domain
(YPKSGTXW) at N terminal, and one PAPS binding and dimerization domain (RKGXXGDWKNXFTVXXE) at C
terminal, indicating that it was structurally able to catalyze the sulfation reaction. Spatial expression showed that
ScSULTIBI-12 was highly expressed in gills, followed by the adductor muscle and hepatopancreas. Blood SO;” con-
centration decreased, and the expression patterns of ScSULTIBI-12 also declined with fluctuation after sulfide
stress, indicating that sulfate can be further transformed to sulfated donors, and ScSULT1B1-12-mediated sulfation
may be inhibited to keep THs at a certain level in S. constricta, in order to strengthen the metabolic and immune

functions, and make the organism adapt the adverse environment of high sulfide.

Key words: Sinonovacula constricta; ScSULTIBI-12; sulfide stress; temporal expression; sulfate ion
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