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FHZE: JHRTUSox (SRY-related HMG-box genes) kK S AE T FRERRE VUMK & LM o34 AR L, WF 7
SERFH eI 510 FCERBE U1 R4 H 53 B 1 — N HMGHE (high mobility group box), FJ FHRACE-PCR A A
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A LIREREENL; pmSox1l; FERTORE, I FERERIR

hESHES: Q3441 STHMARFIRAD: A
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PGBk BF DU 0B T Sox 1 1R T HMGHE, R 1
RACEH; A MSMART cDNA S H135 15 T Sox113E
(FA KA, M R GUHEALM, 2307 T 1 [GBR B}
ULSox 11N AL A, R FHRT-RCRECA, #R1
Sox 11K PR R AL ZA b s 5 A1k S A AN [ 1N ST 08 g o
i SUS LS

1 #RERZE

1.1 ##

I RER B UL, KAl VT T v TS JR T AR
12 7%

HMGHER 72 & FIFHE.Z.N.A Tissue DNA
Kitid | S (OMEGA A &) )$e G FOBR B DUME M 1
BRI FE R ZIDNA . FR 4 Sox 113 K 5 ik £/ 57 1)
HMG box IR 741, Bt :514, IEM 514
H: 5-CACGTCAAG(A/C)G(A/G)CC(G/C)AT
GAACGC-3"; &I 51%) K 5-AGTC(A/G/T)GGGT
(G/A)GTCTTTCTT(G/A)TGC-3"", LT, BRI
(K55 R 4 o B, 9 B9 HMG box, PCRJ W 4 1F 4y -
97°C WA Smin, BEATISAMEIR, FAIEIACLHE
94°CAFPE40s, 54°C 5 140s, 72°C 1EA140s, )5 —
TEHR 45 572 C AP 10min' e PCRFZHIZ51 %55
JIE B T e HL ik 20 2 4lidk, S pMID18-T#ARE T
B, AL DHS X 52 2541 MY, 37°C 31 B B TRt 4
7 326 BH 1k S B AT

SMART cDNAK & B 4K cDNA ) 5 &

FEHUR B 5T e 1 FCBRRE DLRE £, R
SV Total RNA Isolation Systemix ] {5 (Promega 2>
AP BRNA . 2 SMART cDNA library con-
struction Kit(Clontech 2 &) #AEF M, Ak FGER
BEUUR 6 5 R $L M SMART cDNA.

FR P 5y FCER B DDHMGHE P31, 31T T Sox3& Al
M3’ RACES ) 5-TCGAACGAAGGAAAAT
ATCGG-3', FJHISMART cDNA X J (134 5 5 1)
5'-GTATCAACGCAGAGTACTTTTTTTT-3', LAFG
FE201% (FISMART cDNA N FH AT 14, 3k 15-Sox
cDNA F3/3!" 7, B K E K 51°C, 72°C T A
1min30s, 38 MG . 765 REREE VL3 JELR 7 741
W, W T SoxFE K4 5+ IS’ RACES |1 4): 5-CTCTG
CGTTGTGCATATCGG-3', FIHISMART ¢cDNA X
5 5 2 51 )5'-AACGCAGAGTACGCGGG-
3IHEATH B4, 34 Sox cDNAS R, I,
53°C, 72°C 411 min, 38MFFA. 3'FIS'PCR ™) H
1 %3 IR A B s F bk 2 g oAb JERE . SO Tl
¥ o 3" 3 515 555 15 A HE 3R 14-Sox ¢DNA 4> K
FFal o ¥ BT 3R A Sox i K 4 K AENCBI_E#E AT 7] Y5

SEDRI -, T 1 2 LR 7 51 Clustal X (1.8)4K
PEHERS, FIMEGAA. VAL 3 R e AU

RNAFREURIRT-PCRAG 73 A K
PREEDUMIBR . SR, psel. T E 2. RS
FION S AN, B4 DIPERRG H %) HUTRS SL(14F
W)y BCAIRE SLQAERY) L B ) o B A S P R
QIFR TR R A, YERR TP A RS 40 . RS0
GUREAN ). R E RN B (AERY) . YT Bl B
QAR 34N, HEHUL B RNA, FIM-MLV ¥ 5% % il
(Gibco BRL) (Promega 2~ #))FIZE S (AT)15 [
AR —HECDNA.

& 190t 52 S PCR ;T 5 TR BE DUA[A] 2 21
SoxFER KL IR0 43 Bt N 2 B-actinFk A 1
519 Jactin-F (5'-GTGCACTGGTCTTCAGGG
GTT-3') fllactin-R (5'-GGGAAGTGGATGCGTGG
GTAT-3"); Sox11EK K514 ApmSox-F(5'-
ACACGGACGCTACTCAGTGC-3") FlpmSox-R (5'-
ACTACAGACTTAGCCTTCTTCCTCG-3"). L5

DIAE 5 IR BE LSRN JBE . . P se L. WAk E
oo AL ORENGN LR K RIAAKCE, REH B3N
o

2 £R

2.1 HMGHEHRERFIISH

M EIES 4 58 5 (R BE IUHMGHE, 73 31
TR IR 47 o Fhik T 304 FHPE s B P, 3R
BT I K/AN K206 bp, Fifid68NEFEMRHMG
box T, AT A LA R I, % h B 5 R
Wi (Crassostrea gigas)Sox11FE K [FTHMGHE [H] 5 P4
(Identity)f =1, H95%; S5 4E (Platynereis dume-
rilit) Sry[FTHMGHE [F] 5V 4 89%; 15 Hil&(Fopius ari
sanus)Sox4FE K FTHMGHE [R] Y5 ' 41 84%, 55 Bl Bk
W (Harpegnathos saltator) Sox14FTHMGHE [F] 54
N 82% . IXAWIAE L FRER AL UL 3 D5 21w ify 51 A7
TESoxHE R 55, H.Sox ik IR Z AN [A] i 53 ()T HMGHE
(1] 1 B DR AT o
2.2 SoxZKcDNARIRIER FFI T4

KHIRACE-PCRECATEFE T 1y FREREE D SoxHk
IRl SR R — AN il B3 (8 S5 KR061388) 0 1%k 4]
cDNAAK N 1579 bp, H A IF I SHE(ORF) N
1008 bp, #ifih336/ N2 IR, 5" AEmAS X 41126 bp,
3" ARGt X k445 bp. JEANEEXT RN, %R K
WG (Crassostrea gigas)Sox 1155 A 1 [R] YR 4 B
151 0 80%, il IH(Strongylocentrotus purpuratus)~
Wl (Apis mellifera)F /)N B(Mus musculus)ff)Sox11
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B DA A7 AR R A RIS, 20 53 D 38%  30% Al
31%, HIRUEE S i3 5042 T HMG boxiiz [ W,
Wi 44 HpmSox11.

3 MR BOR A4 WG . W B 5 £ (Danio
rerio) J\WE(Xenopus laevis)~ ¥5(Gallus gallus)-
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i 1) S HE R AT ZE 53 (] 1), Neighbor-joining
(NDW s g RS EGEN R G 5
P BR BE DURIOR - 4 5 #8158 26, P& 10
Sox 113 D5 [FIJs P g v, 2R — AN/ NEEAL 23 32
L PR BE DURITIE JH ¥ Sox 115 DAL Iy [ P 0 5 v
55 7 A5 AR B 1) nT fe R B s W0 I 56 4 8 RIR
. FHEShY KRB S 4. JIVHE X R/ B
Sox1 1R F N —ANERM L 7 3, 5 5 [RERB]
DU IR AR R, n] e A HES) 4 2 e ik
I RHE, M R  rARGR, 5 5 GER
BED1AE DUSRAH B AT S R A I 52
2.3 pmSox11ERFE R FRIERA 5747

DLy [ BRBE DA Fh 21 2L (P c DN A B — 4% Ay 15
B, R FHpmSox115E D5 5 | ) EAT AL 23R 15K e k43
fro #iR IR, /i, S, Rl WS
e . KSR GRS A nT LUK 2l pmSox 1 15 5%
AIAEAE, Ferp ety M. . A E AR
Srp R I8 S, (R SR OE S R 0A 5
DT HABA LK 2a).

T8 oL B e R AR T R I, pmSox115E KI7E
SR VUM TEUSRS 8L, 24 RAG BE, 2470
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TR A, AHAE3 F W2 DURILAE RS S rp ik &
B, FEEMNMERNRE, (2R irh Rk &%
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%o 7P ) e 45 I ST 2 T8 B BRI, T A B9 B rp 33k
IR 2b) o LE R 1 J R A R o 1 22 S
Tk, Wi7R T pmSox11 A fgt 2 5 T 1 [RERBE DI
KB AR
3 Wig
3.1 pmSox1 189 FFIFIELRE M 5 #7

11990 4SinclairZs ! 55 % T Sry (Sex-determi-
ning region Y)AEPJ5, NSy #8%F, 763

fhZ AP I T Sry BRI K Sox (sry re-
lated HMG box) A H G5 8 0 o Sox K& PR 554 43

100 Mus musculus
” lius gall
100 Gallus gallus
Xenopus laevis

Danio rerio
Strongylocentrotus purpuratus

— Pinctada martensii
100 ——— Crassostrea gigas
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—
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1 SRR M Sox 1 LA 5 HAB R RIE R AR R K E
NI#
Fig. 1
other homologues

F FiMegad 18544 %} & e BRBE D (Pinctada martensii)~ K V-4
Wi(Crassostrea gigas, XP_011445203.1) #H(Strongylocentro-
tus purpuratus, XP_798084.1)« Bty Hi(Danio rerio, CAB87379.1)+
JUf& (Xenopus laevis, AAH70707.1)~ ¥ (Gallus gallus,BAA
25297.1) /N (Mus musculus, AAB82425.1)[¥)Sox 113 K 4
NIZEALAR

The NJ tree was made among Pinctada martensii, Crassostrea

Phylogenetic tree of Sox11 from pinctada martenssi and

gigas, Strongylocentrotus purpuratus, Danio rerio, Xenopus
laevis, Gallus gallus and Mus musculus by Mega (4.1) programs
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Fig.2 The expression of pmSox11 in different tissues and various stages of gonad of Pinctada matensii
A. pmSox11ERE S PR RIEE M. G. i, M. A/MERR; AM. F5ell; DD. WAL EZ; F.&2; T.RHE,; O. U B. pmSox11%:
R7EHE IR A F RS E S 3mG. SRR 1yT. IFIRKE L, 2yT. 290G L, 2yTG. 24 WA 1 1] MEE P61k 011 e
1yO. I4FIEOPEL; 2y0. 24004 O 55
A. The expression of pmSox11 in different tissues. G. gill; M. mantle; AM. adductor muscle; DD. digestive diverticulum; F. foot; T. testis;
O. ovary. B. The expression of pmSox11 in various stages of gonad. 3mG. 3-month-old gonad; 1yT. 1-year-old testis; 2yT. 2-year-old testis;
2yTG. 2-year-old transitional gonad; 1yO. 1-year-old ovary; 2yT. 2-year-old ovary
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HA-H 8K, Jr SoxCWE 54 Soxd Sox11
FHSox12 =N B i, A AT TR LTS W5 3 DR 45 44): 47
TN FTHMGHE(HMG-box ) FI T C i 46 S5 B
4k} 3 (transactivation domain, TAD.

AHFFA FHRACEF A B [CEEBE DU iR b v
i T Sox 1 15: R, 741 43 A1 R IR LB IR 17 41 1) N i
T ER S FIHMGHE, Copi ¥ [F PR PR AR . X
cDNAZK P [FYE P73 AT 2R, pmSox115 HALY)
il Sox 1 1L PR 1) [RIYRE PR, R il o B RS Ve 4L
Sox 113 H ¥ [RIE I I £180% . X 13t W Sox 11 KL K 7E
DU B AR SF 11), S R S R A DL
RESEREZEN.

3.2 pmSox11FRIEFHERINEE ST H

Sox11IERAEAE I EK K EEREPERT
2 . Bergsland5/ R, Sox11 KEEIL TR EF K
BRI R 48, 10T ORI A 22 40 i 1) AR O
Hl T BRI . SockZE! ™ BLSox 1182 /I Bl %
MBI, &5 KE AR, Sox11 R4
5 F BN KW JE 255 fiF (Malformation syndromes)
=42, N A Sox 115 2 5 T A 28 1A 9 ik
Feo I MWL R I, Sox113E K BEWEAE Ky —Fhiff
R 1, BHWT RSCABAE B 734k, IR T4 R &
frig""l. Sox 115 R 3E A T A A 22 40 itk L g
(Mantle cell lymphoma, MCL)H #iik, vl LAE K
IR EMCLiZWikR &Y. LU T-Sox 15 H T g
IBF9T 2 LLE MESh ) W WE G0 %, T Sox 1 14E DLZE
A MES P b A A AL B A B 22 1) 1)
fie, H A A RN

AR I RS AR PR T A 2 2%
IR A IR TS LA, 7 T s i, e
S, AT A FEET S DU AR U, R A2 A Ak
B RS LGE, YR H RS A T A
PP, BN 2 (0 A ER, AT &AL
o MLV R IE G KA, pmSox115: K
EfE, ARER. B, HILE . AL FEERM
GP S AT Rk, R, AMERE. . I E RS
PREAT S AL M & Ee
W TR AR R T, LE S 2
AFE AR RIL B, XAE—E R REE T
Sox1 VERZEMZ R G IR .

T L I e KA 43T, pmSox 11453 H %) U1
FHTAFERE KB PR S rh 3004 S i i, 782408 4
KR RIS R, FERE R st T
Mk B, X5 OAKSox 1 1R R G M
WA ZArh RIA, 75 U A 23 rb i 2R IR 3R AH )
AP GAN, R BEE R, pmSox 1 13E K AE

I FCERBE VUGN 5 A (g Rk 0 AR T RES. BARTE
U L34 b A DL Sox 1136 DK 2 5 7 3l oAb IR 40,
{HLIE A Sox 113 X T J& 1) Sox C IV J% A1 Sox3 T J& 1)
SoxB V% M Sox9FE K FT & 1¥) Sox BV J 8] 47 £ 5 75
RIS, ELJS 5 2 K AR TG AE 2 ARl 2k
59 ke 7 N4 A B SRR N2, BT DUA SN
pmSox1 1 G S5 T 1 FCBRBE DUPE AR & 111 %
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MOLECULAR CLONING AND EXPRESSION PATTERNS OF SOX11 GENE IN
PINCTADA MARTENSII

YU Fei-Fei', WANG Mei-Fang', GUI Jian-Fang’, ZHOU Li’ and YU Xiang-Yong'

(1. Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China; 2. State Key Laboratory of Freshwater Ecology and

Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: To evaluate the expression of Sox (SRY-related HMG-box) gene during development and sex differentiation
of Pinctada martensii, we cloned and characterized the HMG box and the full-length cDNA of Sox gene in Pinctada
martensii. DNA sequences and phylogenetic tree were analyzed. RT-PCR was used to measure the expression of Sox

gene in different tissues and in gonads of different phases of Pinctada martensii. The results showed that the full-length
cDNA of Sox was 1579 bp, including a 5’UTR of 126 bp, a 3'UTR of 445 bp and an open reading frame of 1008 bp,
which encoded a deduced protein of 336 amino acids. Sequence comparison indicated that Sox in Pinctada martensii
(pmSox11) and Sox11 in Crassostrea gigas (CgSox11) had 80% homology. Phylogenetic analysis demonstrated that

pmSox11 was clustered with CgSox11. pmSox11 expressed highly in mantle, gill, foot and digestive diverticulum with

more ganglia distribution and lowly in adductor muscle and female gonad with fewer ganglia distribution. Moreover,

pmSox11 expressed highest in 3-month-old gonad and 1-year-old testis, modest in 1-year-old testis and 2-year-old

testis, and lowest in 2-year-old ovary. The results indicated that pmSox11 might be involved in development of early

nervous system and regulation of sex differentiation in Pinctada martensii.

Key words: Pinctada martensii; pmSox11; Gene cloning; Temporal expression patterns



