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M Ao S8 scdla M scdlb FE R 58 R K H 2 IR ad v 24 201

0 2 (%) L 51, DT 626 A 240 B S ) A A8 LB, A5
A M B P, SRR S PUERE I H B X
P IR IR R 428 1 ] 7E ¥ £81 (Ctenopharyngodon idella)
Je % % 4E 4 (Oreochromis niloticus) Ll & #8(Cypr-
inus carpio) WRIRLE RIPERF ST A R P A
WFoE 0, WARMER G A M AIEE-1 (stearoyl-
CoA desaturase-1, SCD1)/E N B A FAR TR &
RS Y ISR i, A2 A Y 4 Y PR v AN AR R M R L 5]
SR 22— XS sedl 3R g iE— A5
R, sedl FEPRIAE R o VSR o f7 A6 1 Fp I 741
scdla F scdlb, TEAERMRIRNE &4, PIFH
Y52 B AN [ A 1 7 2, BB [ A]
BEAEAE AR B T AL RSS20 sed] JE
PRITEARIR IR B T 1 0 2 L B A 2 2 3

M (Acanthopagrus schlegelii)3 J& i F}(Spa-
ridae), WEORJE, J2 i E R b U vl X SR ) H
MK GT s, (HRm TRIAMELAE 4 CUTH
SKARK A A7, TV 55 LA M X 4 4 2 0K i — i
#AE 4 CUUF, UHAEFEBMERAT, KRR
2 0 CLUF, FRAOXELIAE RSN A RIA, T
B TR N A, 3™ E BRI G R AR SR 1 &
JRUD . H A e T A R e AL B AR
IR AT, 5 R AT e 7 AT T A G Y 4 1
L2 N NS W O Sk 7 Y. Ry 1w, STER N ]
e S ML, X6 R AT I 38 T T A AL . VK
i B8 DA S S A 0 A5 O T AT T RSE, K
P TG0 M 7 Ao R b S P i FE AR DG A sed
(14 e Sie A 1 R 2 5 AR i N ) 9 5 e Tl 1)
PR, TERERIFNE R A IR sed] FEAEAE scdla
il scd1b PR A I3 50 ik i o AR SCT4) AF
G XS PR sedl FEH PRI R (Asscdla T
Asscd1b)HEAT cDNA 41 5 b LA K e HoAE IR TR
JifiE T R IR AR R H, U o1 oKF A R 6
{14 AT Gk e 7 ML, Ay S BTG 9 e 12 L ) ) R 2 LA
N R AT FE G A B B RIS R A

1 #M#EITTE

1.1 SRR
S A0k [ VL9588 R K ST T B DU SR
Bl LMD AR R(12.1£0.3) em, 1A H9(58.5842.56) g

) 8 A EEE, it 200 B, BIRAERK<TExmN
3.9 mx2.6 mx1.6 m /KRB, KN 19.8 C,
Brek 70 SO0 R A A =6 mg/L, FH M 1K,
3 KRR 1K, Bk 1/3, SCHHT 48 h 51k
W, BHRWEE, BEPLPkLE 108 FE R R i
GEYE

SuperReal PreMix Plus (SYBR Green)l§ H K
HLE AL 7] (AL 50); SMARTer™ RACE 5/3' Kit., La
Taq fiff . pMD19-T K FI E.coli DHS0. %% 25 41 iy
¥ H 32 [E Clontech A Fl; AEXah¥4H 4 5 RNA
R aifkil7 & . RNase-Free DNA 1E IR £ .
M-MuLV % —%# cDNA & (i & Fl SanPrep £
X DNA B IS & DL R S 86 v i il G 51
V¥l [ A TAEY TR A R
1.2 {KiBRME LI

TEFSLER & B, IR KDL 1 C/h i3
FEREIRE] 6.0 CHY, Z9>PRURER ) MUEF 5
RAEIE, MFEZE 5 CH, BEIIEAERAL T 25 f
GRS, TCIEIER U, WAL RE 6 C
RV AR . R REEEEAL IR 9 A REAK
90 cmx65 cmx55 em (Kx 5E x5 ) (I T4
MET 12 B, Hi 6 AR bad, 3 A~ hEiR
Ho K ROEEFL 2 IRFE 12 h J5, FIHIHI Mk
PEHEH(CW-1500A %, RESUN, ) %I ik
HRHL1 C/hMEERER, FoKiRkESl6 Clade
Bt graaites, 2 %fE0h, 6h, 12h, 18 h KAK
24 h HEATIHRE o S I ) DR AR 70 i R AR, PR B
SEA K IRAERFTE(6£0.2) °C, XTREZH/KIE N 19.8 C,
(7] — s ) 52 3 3 AN [R] 9 TR 2% U — 2% 3E AT R
FE, T 52 QU 2)) SR (R A ) ) R B
A CH IR A H 3 2, ORI MS-222 JFRIFHS
HCP R BRI JS HEAT AR, SCH I . BEFNAN 3
M, IR I A TE 1.5 mL 1250
Erh, i AR RS IRAETE—80 "CUKAE -
1.3 Asscdla # Asscdlb EFE cDNA pE

fii & RNA fide4fifbi) &5 RNase-Free
DNA ¥ bR F G AL i T RNA $2HL, IR
Nano-drop 2000 %! % 2 73 #fr{X (Thermo Fisher 23 7])
AT B e HL Tk 6 RNA SR BT B R A T4, R
FH M-MuLV %5 —%# ¢cDNA & BURH &k TAEY),
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TR RS AR B RNA BE1T 55 —4% cDNA & .
R 5 240 T 52 6 3000 1) 8 Pk 2 3% 2 85 1 P 1
scdla F scdlb FERFRA P 515115149 SCD1aF |
SCDI1aR . SCDIbF F1 SCD1bR (% 1), {ii JH BT
JIE cDNA #17 PCR 473, "3 W 2 B fs A v
VKRN SR 5 5 S /LN, RSB sedla F
scdlb FER A R B,

FR A A5 () 8 scdla R scdlb £ cDNA
HA ] P 510 0 e T 3 T S R S 4 48 1)
P S PES I I(E 1) 1+ SMARTer® RACE 57/3' Kit
R & k1T 3'RACE 1 5'RACE, $2 BRI 5 (145
VERIEIR, P 3B sedla M scdlb I ) 3'UTR
FI5'UTR H Bt, LIRS B 20 1355 19 RACE P2 ¥I1E
FEAR, FEATEE 4 PCR ¥ 38 (S PCR).

ez ik R I 5, A SanPrep R
DNA & [Hicial ) g B i 455 517 In i 5 gli4k,
I P % pMDI19-T ik, SRJ5 5 1L 3] DHSo &
AN, A 519 M13-F F1 M13-R %Pk ik
HE S 10 BH M 9T R B R AT PCR B6AIF, R A H 9 55
7 BH P PR TR 26 o BT AN T AR B i

AT A TREA R ST, AU G195
fifi /i Oligo 7 #1511
1.4 Asscdla #1 Asscdlb ZEFE B EWIE B FE S

i SeqMan #4425 BRIy 45 5 vh i R Ty
FIFF AT P, I Edit Seq FF 10N B J5 1Y
M scdla N scdlb LR cDNA 751 ) JF i i) 332
HE(ORF) M Z HE R ¥4, K SignalP 5.0 Server
(http://www.cbs.dtu.dk/services/SignalP)#1 TMHMM
Server 2.0 (http://www.cbs.dtu.dk/servicess TMHMM)
XF A5 5 IR FN B 5 25 4 5 A7 BN 15 ] ExPASy
Proteomics Server (http://web.expasy.org/protparam/)
PEAT 8 1 B B AL PR B S 20 A fE NCBI B R4
HABHF scdl 1) cDNA J751, FIH] Clustal W il
MEGA 6.06 i fF 747 2 #5751 L FLR SE it A
F L (AR AL ARE )
1.5 EHWAXEE PCR (qRT-PCR)H il K #i#E
4b 18

HR 8 075 Y 2R scdla Fll scd1b B[ ) cDNA
J¥51, fd A AlleleID 6.0 #3354 SCD1a-
RT Al SCD1b-RT (£ 1), XA R AL, #id

x1 AHARFASIBER

Tab.1 Information of primersused in the study

5|¥) primer JF7%1(5'-3") sequence (5'-3") HiY purpose
SCD1aRT F: CCACGGGAGAACAAGTTTG S 5 PCR

R: CCAGGTAGCACATCAGGTC qRT-PCR
SCDIb.RT F: TGTTCCAGAGACGGCACTAC SR 5 PCR

R: GGGCACGATGAAGCAAAGG qRT-PCR

F: CGACGGTCAGGTCATCAC e i
f-actin-RT =

R: GCCAGCAGACTCCATTCC reference gene
— F: AGAAGAAGCAGCACAAGTCCA AN IIE

R: GACACTCTCTTGCGGTCCT partial sequence amplification
SCDIb F: CATGGCAGCAGAAACATCGAC AN e

R: CCCATGAAGCACATCAAGTCT partial sequence amplification
M3 F: GTTGTAAAACGACGGCCAG kDY

A-3'GSP Outer
A-3'GSP Inter
A-5'GSP Outer
A-5'GSP Inter
B-3'GSP Outer
B-3'GSP Inter
B-5'GSP Outer
B-5'GSP Inter

R: CAGGAAACAGCTATGAC
TCATCCCTTCCGCATCTCCTTTGACCT
ATGACAAGAACATCAACCCACGGGAG
TCCCTCACCTATGGCACTGAACGTGAC
GAGTTCCAGCTTGCGTCCTTTCTCGA
TATTGATGACCCTCCTGCACGTCGCTTC
GCTACCTCTTCAGTGCCCTCGGTGT
TTGATGACCCTCCTGCACGTCGCTTC
CTACCTCTTCAGTGCCCTCGGTGT

vector primer
3'RACE
3'RACE
5'RACE
5'RACE
3'RACE
3'RACE
5'RACE
5S'RACE
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[ 1 oR A% B scdla R scd1b FE

PRl o A e L 2P AT 1 o 2 203

PR M LT H RS 1 Y B S80RTE 91%~97% . i
SuperReal PreMix Plus (SYBR Green)id #|, 7
ABI 23 H] [ 7300 plus Real-Time PCR system {{#%

ESRHAT 2788 T qPCR, HfE 3 NEE Y
HEA 3 A BIEXT R DL B-actin HINS A, @
A scdla N sed1b HePRAEAS R} E] 2 AR 21
ZUZ B A Kk i, JREH] SPSS 22.0 k1Y
AR R 24087 (one-way-ANOVA) A1 Duncan
Ky, HEAT 2 LR E LT, P<0.05 I 2E
SF @3, FIH Excel 2010 X H1ERA.

2 ZERE5HW

2.1 Asscdla #0 Asscdlb E[E cDNA F 3l R 454+
ST

¥ 5'RACE (scdla: 933 bp, scdlb: 796 bp).
3'RACE (scdla: 2416 bp, scdlb: 1161 bp)5 ] 7
¥ (scdla: 690 bp, scd1b: 686 bp)fdi F SeqMan 4
PR G AS B scdla FI scdlb FEF ) cDNA F
5, Asscdla ) cDNA 4K 3281 bp (GenBank
RS MZ004439), 145 111 bp 19 50 AE g i X
(5UTR). 2162 bp 1) 3" E4 i X (3UTR)FI 1008 bp
()58 TP R AE, HL AT 335 N FERR(E 1),
OO 2 5 A BT B oy T 298 38.5 kD, -3k
1 Ci761H2684N4720470S 16, TPEZ IEFR (Arg+Lys)H
38 A, FRIEZEIEMR (Asp+Glu)fs 31 4, HhpZ5
RO 9.04, BCFBEIKMEN-0.125, J& TRk 1
EH, AEEREN 35.04, B TrREEN, IBE
FEHCH 87.61, Asscdlb ) cDNA 24 1560 bp
(GenBank % 55 MZ004440), 1335 1008 bp 1 5¢E
IR EAE, Fhgmfd 335 DR IEMR LA S 152 bp
i 5'UTR #1400 bp i) 3'UTR (& 2), Hr T84
38 kD, 53K Ci740Ha660N4700465S12, HLILEE
HL R 9.20, BPE 2 IERR (Arg+Lys) A 38 1>, R
IR (Asp+Glu)yF 30 4>, AEUERECH 31.96,
MR EA, IRIFIEECN 87.64, HAEYIEKMER
—0.102, KM EH ., Asscdla M Asscdlb ¥R
Rl #4555 K, OB AR ToarwE N, H
PIA 34> e BEORST R 2 2 B2 T/ Fh 4 A5 A5 )
22 SEFIEXFHAK DT

) FH B (MZ004439 F1 MZ004440), 12 fils

(Channa argus, KAF3708188.1). B E&HH(Acantho-
pagrus latus, XP_036978990.1 11 XP_036937428.1)
438 (Sparus aurata, AFP97552.1); Jik Mg
(Collichthys lucidus, TKS85683.1). & #(Oryzias
melastigma, KAF6716482.1). BESFR/IN(Krypto-
lebias marmoratus, XP_017289154.1), #iv§ 2%

1 ACATGGGGACTGTAGTTTTTGGATAAGCGGACCTGCTTCATCTCCGTTAAACACCCCCCCAAAATATCTACTACT
76  CGTCTCGTCTITGAGCATCACCAAACCGCTGCCACGATGACGGAGGCGGAGGCGTTGGAGAAGAAGCAGCACAAG
1 M T E A E AL E K K Q H K
151  TCCAGTAACCAAAATGGGGATGTTCTTCCAGAGGCCACCAGAGAAGACGTGTTCGATCACACATACAAAGAGAAA
14 S S NQNGDV LPEATTRETDTVTFDHTYKEK
226 GAGGGCCCAAAACCTGGCACGATAATCGTCTGGAAGAATGTCATGTTGATGACTGTATTACATATAGGTGCCCTG
39 E G P K PG T 11V WIKNVMILMTVLHIGA.L
301 TACGCCATCTCCCTCATCCCTTCCGCATCTCCTTTGACCTTGCTTTGGTCCGTACTTTGTTTTTTGATAAGTGCT
64 Y A1 S L 1 P S A SPLTILLWSV LCTFTLTISA
376 TTAGGAGTCACTGCAGGAGCTCATCGCCTGTGGAGTCACAGATCCTACAAGGCCTCATTACCTCTGAGGATCTTT
89 L GV T A G AP RLWSHIRSYZKASTLTPTLRIF
451  CTTGGTGTTGCTAACTCCATGGCATTTCAGAATGATATCTTTGAATGGGCCCGGGACCACAGGGTTCACCACAAA
114 L G V A N S M A F Q N DT FE WARDH RV H H K
526  TATTCAGAGACAGATGCTGACCCTCACAACGCCGTGCGGGGCTTCTTCTTTGCTCACATCGGCTGGCTGCTGGTG
139 Y S ET D ADPHNAVRGTFTFTFAHTIGWTLLV
601 CGCAAACACCCCGACGTCATCGAGAAAGGACGCAAGCTGGAACTCACTGACCTGCTGTCTGACAAAGTTGTAATG
64 R K H P DV IEZ KGRI KTILETLTDTILTLSDTZ KV VM
676 TTTCAAAGGAAGTATTACAAGCTGTCTGTGCTGCTCATGTGCTTCTTCGTCCCCATGTCTGTGCCTTGGTACCTG
189 F Q R K Y Y K L S VL LMC CTFTFVPMSVPWY.IL
751  TGGGGGGAGTCCCTGTGGGTGGCCTACTTCGTCCCGGCCCTGCTGAGGTACACCCTGGTGTTGAACGCCACCTGG
24 W G E S LWV AYFVPALLRYTTLVYLNATW
826 CTGGTCAACAGCGCCGCTCACATGTGGGGGAACCGTCCCTATGACAAGAACATCAACCCACGGGAGAACAAGTTT
239 L VNS A A HMWGNR RPYDIKNINPRENKF
901  GTICACGTTCAGTGCCATAGGTGAGGGATTCCACAATTATCATCACTCTTTCCCCTACGACTATGCTACCAGCGAG
264V T F S A1 G E G F H N Y H HI] F P Y DY AT S E
976  TTTGGCTGCAAGATGAACCTTACCACTTGCTTCATCGACCTGATGTGCTACCTGGGCCTGGCCAAGGACCGCAAG
280 F G C KMNULTTCTFIDLMCYTLOGTLATEKTDRK
1051 AGAGTGTCCCACGAGATGGTCCTGGCCCGAATACAGCGCACCGGAGACGGAAGCCACCGGAGTGGCTAAGCTTGT
34 R V S H E MV L ARTIOQTRTGGDGSHTR RS G

1126 TGGAGTTGTGGTCAGCTICGAGGCAAAACAACCGAAAAGAAGAAGCTTCACAGTCCTTTGACAGCTCTACATTTT
1201 CTCATCCTCTGAGGATAAAAGTCAGCTICATGAGGGCCTCAACCACATTTIGCTTGTTTTIGTGGTTTITGTAGC
1276 TGTAACTTAACAAAAATTGTTCAAGATGGATAACAAACACATTTTGCTAAGCCCTTGGCCTCAGTTTCTATTGTT
1351 CGAGTCAGGCCAAGGTCTTGCAAAGATGTTTTAGATTTGAAGTAGATGCGTTTAAAAAAAAAGTCAACTTCATCC
1426 TCCGCTGTTTTGCCACTTTGGTGTGCATTCTTCATGCAAAGTCATGTAGCCGATCATTTTTATGTAAGTATTACT
1501 CAATTATTAATCAAACTAGACAAGAAAGTGGAGCACTGAAATGAGGAGTAACGTCTCAGCTGATTAGGTGACTGT
1576 TGCCTTTATCGCAGTTTACAGCAAGTTTTTACAGTCCTGATATAAGTTCATTTTATGAGCGCTCAAAGATCTGAA
1651 AATAAAAGGGATGAGAGTTTGAAACATATTTTGTTAAAAAAGAAAAGAAAAGTTGCTTTAATGAAATATGGCACA
1726
1801
1876 TTAGTGTGTGTTATGATTAGAGTTTTCTCGAGACAATA

AACCCAGACCATCTTATAAACTGACTAGCAGTACGCCAAAACCTTATGGAAACCGAGA

TGTTTTGCTGTGTGTAACCTGGTTTTCTTTCTAACCAAACCAAATGTAGTTGCACACGCTGTAT

AGGGACACATTTATCATGAATTTAAAACTGCCGTT
1951 CGATATGTATAACAGAAAATGATAAATGTAATTTATAGAGCCCTGCAATGTTTGACGTTTGACTTTTTTGTGTTT
2026 TTACTGAATACATCGCAGTGCCAAGAGCGTGCCAATCGTCGACATATTTATAACCATCTCAATGGTCCACTAGAG
2101 CACACTAAAGTCGATATCGCTTCTTCACTCATCGTGGAAGTTTTTTAAACATTGTGGCATCAGTGGCTTCGCTTC

2176 TTCTCCTCCTTTTCATTCCCGAAACATCTGCAGCAGAGCGATCCCGTTGGTTGACGTGGCCGGCCAGCCGTGCGA
2251 CAGTTCCGGTGTTACAAAACAACGTGCCACCCATGCATGATGATATTCTGTAGTAGGTGTCGTAGTGAGGTGTTT
2326 TTCGTCGGCAGAACCGTGTCTATTTTTGTAACGTGCCGTG

GCCGCATCACTTTTTGGATCATCAGAACTGTTG
2401 CCGTGGTGATTTTCTGAGGCGGGGTCTGGTTCCCTTTGATGTCCCACAAAGCTGATTGTCAATGCAGGAAAATTC
2476 AGGTGCATCGATGCTTATGTTCATCTTCAATTCTGGTGTGAGGAATGCTAATCTTATTTATGTATTTATTTCAAA
2551 AAATGTTTTATCCCCTTTTTGACCTAAAAATATATTGCTGTAACCTGAACTGCTTTTTCTGCATTCCAAGATTTG
2626 ACAGTCTCGTACAAAACAAAATATATCAAATTTTAGCACCTGTTTGTTTTTTTACCCCCCCAAGAGTCAGGATAC
2701 AACCTAATGCCTTATGACTTGCATCCATTCCTGATCTCCTTCACGTTTTGCCAATTTAAAACAAAAAAGGTTCCA
2776 AAGTACCACAAAACAAGTCTGACCGAGGTCCATGTTTACAGGCTGAGGCACCAGGTGGAACGTCATTTTTATTCT
2851 GAAACCGCATTTAATTTAGGCAAATGGTAGCATGACAACATTAAGGTACTGTAAATGCAAATAGAGGACAGAGGT
2926 TAATTCACTCGACGCCTGGTGCAAACGTTCAATCGTGAGATTTAACTTGCAAACTGTGTGCCCTGGTGGATGTGC

3001 CAACTAGTCTCAACCCATCATGGCAAACTTCCAGACAAAGTTGCCGTCATG
3076 Acccc
3151 CGAAGAG!
3226 ACAATATTTTCAATCCAATCGTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGT

El 1 B scdla 2N cDNA 24 ¥ 51 K 7 42 218 7 51
AN S| L L R ik o L e 2 S Y a1 ER TN |
RAR 5 (AATAAA) I R RIZAR ;D7 HER R A& R 75 IX .
Fig. 1 Full-length cDNA sequence and deduced amino acid
sequence of Asscdla gene in Acanthopagrus schlegelii
* indicates the stop codon. The translation initiation
codon (ATG) and stop codon (TAG) are in bold. The
polyadenylation signal sequence (AATAAA) is underlined.
His-rich region is marked with filament box.

ITAATCTTAG,

CCCTTAACATA

ATGAAAAATATCACAAGCCAAGCAAACAACTCCTGCTGCCAAGAGCGCCGAAAATCAACGCTTATGA

SATCAAAAGGTTGTCCCTCTGAATGATTACGTCAAATCTCAACTGTATTCTATTTTGA AATAAAGTTC



204 o il K B 2

%29 %

1 ACATGGGGGGACTTCATCTCTGACGAGGACCGGCGTTTGCTTCTGCAGCTTTGCGTTTCAGCTTACCTGCAATCC
76 AGGTGCGCAGCGCGGCCGGAAAAGCGACTGGAGAGCACACAGCGAGTCAGCTTGACCTGGAACTACCTTCAGCGA
151 AAATGACCGAGACGGAAACCCGGAATCATCACGCCGGCAAGCAGCAGAACGGAGGTGCCATGGCAGCAGAAACAT
1 M T ETETRNUHUHAGI K QQNGGAMAATET

226 CGACGGTGGAGGATGTTTTTGACGACACCTACGCAGAGAAAGAAGGTCCCAAACCGCCGAGGACGCTGGTGTGGA
25 s TV EDVF FDUDTTYAETZ KTEGT?PZ KT PZ?PRTTLV W

301 GGAACATCATATTGATGACCCTCCTGCACGTCGCTTCGCTTTACGGGCTGGTTCTCCTTCCATCCGCATCGGCTC

50 R N1 1 LMTTLTLUHYASTLYGTLVTLTLTPSAS A
376 CAACTCTCGCTTGGACTGTAGTGTGCTACCTCTTCAGTGCCCTCGGTGTGACTGCTGGCGCGCACAGATTGTGGA
7 P T L AWTV VCYTLFSALGVTAGAIMZRTLW
451 GCCACAGATCCTATAAGGCTTCATTTCCCCTGCGAGTCTTCCTTGCTCTTGCCAACTCCATGGCTTTTCAGAATG
1OOERSYKASFPLRVFLALANSMAFQN
526 ACATATATGAGTGGGCAAGGGACCACCGTGTCCACCACAAGTACTCGGAGACGGACGCAGACCCCCACAATGCCA
12 D 1 Y E W A R D H R V H H K Y S E T D A D P H N A
601 AGCGGGGGTTCTTCTTCGCCCACATTGGTTGGCTGCTGGTTCGCAAACATCCCGACGTCATTGAGAAGGGCAAAA
15O K R G F F F A HI G WLLV RIKHZPDVIETZKGK
676 AACTGGAACTGATCGACCTGAAGGCGGATAAAGTGGTTATGTTCCAGAGACGGCACTACAAACTCTCGGTGCTGA
17 X L E L I DLKADJIKVVMTFAQRR RIHTYZKTLSVL
751 TCCTTTGCTTCATCGTGCCCACGTTGGTGCCCTGGTACTTCTGGGGTGAATCTCTGGCTGTGGGATACTTCGTCC
2001 L C FI1IVPTLVPWYTFWGESTLAVGYFV
826 CCGGCCTGCTCAGATACACTGTGATGCTCAATGCCACCTGGCTGGTCAACAGCGCTGCGCACATATGGGGCAACA
225 P G L L R Y TV MLNATWILVNSAAHTIWGN
901  GGCCTTATGACAAGACCATTAACCCGAGAGAAAACTCACTGGTTGCTTTAAGTGCCATAGGGGAAGGATTCCACA
250 R P Y D K TI1INPRENSTLYALSATIGEGFI[MH
976  ACTACCATCACACTTTCCCCTTCGACTATGCCACCAGTGAGTTTGGCTGCAAGCTCAATCTCACCACCGCCTTCA
27 N Y H H| T F P F DY ATSETFGCEKTLNTLTTAF
1051 TAGACTTGATGTGCTTCATGGGTCTGGCCAAGGACCGCAAGCGGGTGTTGAAGGAGACAGTCGTCGCTCGCGTCC
3001 DL MCFMGTLATZKTDTR RTE KT ERVYVLEKETVVARYVY

1126 AGAGAACGGGCGACGGCAGCTACAAAAGTGGCTGAGTCACACTAGCTTCAAACTCTGATAACGCTGTGTGGAACC
325 Q R T G D G S Y K S G *
1201 AAGACAAAACGTAGCAACGGGTATAGCAGCATTTTAGCGATTGGGGGGTTGTTTACGACGCTTCTGATTATAAGT

1276 TAAACCTCTTCCTGAGACTAATATTGGCTTAAAAGAATTGCAGACCTTTTCTATAAATTGTGTAGGTCTCTTTAA
1351 GTTGTGAAGTGTCCTCACCAACTATTAGCCACAGCCAGCGACTCGGCTACACGTGCAAGCACAGCTTTTTCACCG
1426 TAATATAAAACAGACAGGAAGAGGAT! GCTAATTGGGATTTAAGTCTC
1501 TCTTGGCAACAGTAGGACAACCAAACAAGTCTGTGTGAGCGGTGTCTAAAAGCAGCAATT

B2 B scdlb 3 cDNA 4K 7 51 K i 2 5 17 51
*FORLAL LT AR TR R SRS I R
T HEFR R H R & XA
Fig. 2 Full-length cDNA sequence and deduced amino acid
sequence of Asscdlb gene in Acanthopagrus schlegelii
* indicates the stop codon. The translation initiation
codon (ATG) and stop codon (TAG) are in bold.
His-rich region is marked with filament box.
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Fig. 3 Amino acid sequences alignment of SCD in different species
His-rich region is marked with filament box.
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Fig. 4 Phylogenetic tree based on amino acid sequences of SCD (Neighbor-Joining method)
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Fig. 5 Tissue expression of scdla and scd1b genes in Acan-
thopagrus schlegelii under normal growth water temperature
** indicates extremely significant difference between scd/a
and scdlb gene expression level (P<0.01).
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Fig. 6 The expression of scd/a in the liver of Acanthopagrus
schlegelii under acute low temperature stress
Different letters at the same stress time indicate significant
difference among different groups (P<0.05).
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Fig. 7 The expression of scdlb in the liver of Acanthopagrus
schlegelii under acute low temperature stress
Different letters on the columns at the same time indicate
significant difference among different groups (P<0.05).
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Fig. 8 The expression of scdla in the brain of Acanthopagrus
schlegelii under acute low temperature stress

Different letters on the columns at the same time indicate
significant difference among different groups (P<0.05).
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Fig. 9 The expression of scd1b in the brain of Acanthopagrus
schlegelii under acute low temperature stress
Different letters on the columns at the same time indicate
significant difference among different groups (P<0.05).
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Fig. 10  The expression of scdla in the gill of black porgy
under acute low temperature stress

Different letters on the columns at the same time indicate
significant difference among different groups (P<0.05).
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Fig. 11  The expression of scd1b in the gill of black porgy
under acute low temperature stress

Different letters on the columns at the same time indicate
significant difference among different groups (P£<0.05).
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Cloning of Acanthopagrus schlegelii scdla and scdlb genes associated
with response to acute low temperature

CHEN Ziqgiang"?, ZHANG Zhiyong', ZHANG Zhiwei', WEI Mingliang"-?, LIN Zhijie""% ZHU Fei',
JIA Chaofeng'?, CHEN Shuyin', MENG Qian'

1. Jiangsu Key Laboratory of Genetic and Breeding for Marine Fishes, Jiangsu Marine Fisheries Research Institute,
Nantong 226007, China;

2. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai
201306, China

Abstract: In order to explore the role of stearoyl-CoA desaturase-1 (scd!) in the response of black porgy (4Acan-
thopagrus schlegelii) to low temperature, the full-length cDNAs of scdla and scdlb genes in the liver of black
porgy were analyzed, and their expression in different tissues under acute low temperature stress was quantified. A
temperature of 19.8 ‘C was used for the control group and 6 ‘C was used for the stress low temperature groups
(cooling, at a rate of 1 ‘C/h, to 6 C, which was maintained for 24 h). In the stress group, the individuals that
could swim normally comprised the tolerant group and the ones in an unbalanced state comprised the sensitive
group. The results showed that the full length of scd/a cDNA was 3281 bp (GenBank: No. MZ004439), including
a 111-bp long 5’ non-coding region, 2162-bp long 3’ non-coding region, and 1008-bp long complete open reading
frame, which encodes a total of 335 amino acids; the full length of scd/b gene cDNA was 1560 bp (GenBank: No.
MZ004440), including a 1008-bp long complete open reading frame, encoding a total of 335 amino acids, and a
152-bp long 5'UTR and 400-bp long 3'UTR. The multiple sequence alignment results showed that the SCD amino
acid sequences of black porgy and other bony fishes have a high degree of similarity (70%-98%), and both contain
3 highly conserved histidine elements. Phylogenetic tree analysis showed that the black porgy scdla and scdlb
genes were clustered with the A. latus scd and scd b genes, respectively, and there was a close evolutionary rela-
tionship between the two species. Using real-time quantitative polymerase chain reaction, it was found that at a
water temperature of 19.8 ‘C, Asscdla and Asscdlb were mainly expressed in the liver, weakly expressed in the
brain, and not expressed in the gills. The expression of scd/a in the liver was inhibited in the early stage and sig-
nificantly up-regulated in the later stages (P<0.05); scdlb expression showed a continuous up-regulation trend in
the liver, while being up-regulated to higher levels than scdl/a. This suggests that the regulation of expression of
black porgy scdla and scdlb genes is coordinated and plays a vital role in the acute low temperature response
mechanism through different regulatory methods. The expression of Asscdla and Asscdlb in the brain was inhi-
bited, and in the gills, their expression was significantly up-regulated (P<0.05). The two sub-types of scd! in the
tolerance group showed more rapid changes in the three tissues compared to the sensitive group. The dramatic
changes in the expression of Asscdla and Asscd1b indicate that they play an important role in the low temperature
response of black porgy. The findings of the current study provide reference and supportive data for understanding
the low temperature response mechanism and the breeding of cold-tolerant black porgy strains.
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