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EAJPACELERE BRI PAUREE 1500705 3. DIEEERE KPR ER RS RIEHL B 201306)

ME 4 18 B 4L 75 # fa (Pseudaspius leptocephalus) 91 & % & 4 4F % sox3 (sry related high
mobility group box 3)EFAE XL W E L FABFNER, AAXBAL AL AETUFH2 LR
MAEFLRE, FIA RACE B A TE T %% sox3 2 cDNA 2K F 5|, FH3HATEME B FH; A
J 52 BE K & PCR AR AT T sox3 3 B e LR A & K [8] 4 8 RO B A ] K B A By R kAR R
HRET, WFEHaREARAE 45 d PR, 160 d s TN, BHE360d, &
4L F I3, #L A4 2 sox3 2 H ¢cDNA 4K % 1800 bp (GenBank % 5 5 : MT952206), 4% 299 /
BAAEB, FERTH HMG (histidine, methionine, glycine-rich)% #43% . & B F 7| b xtfn £ G 3tk
B4R B R, #AMHE SOX3 & & 53 H # (Danio rerio)f % # (Culter alburnus)3t % % % &
¥, WA, soBEREMNFMEMEFRAERT, HRAEMMRE, £FEMEMAL T HER
Wy AR EREY, OQHEAAENEF XA EREG TR MERAGE, ANELFTNAX
REAWAT, MEREPHEMERATERRA, L, AHREN oS XHEELEUAHATE
L F R H .

KR WM E; TERE; soxB; EETE; EEXRE

FESES S961.2  XEAFRIRED A XEHS  2095-9869(2023)04-0145-10

18 7% 4 f4. (Pseudaspius |eptocephalus) 3 Ja fif 7}
(Cyprinidae) . FE% 1V B} (Leuciscinae) . fAARHY )&
(KAE RS, 1995), e E EE A TR TLRE, 2
LB 4 ATz — ARk, T RS e
T EEART, DL A Y A U R T T R (2 I 7,
2011), HAET, XA AR B E LA S SRR 5
0 2016), WA T (L, 2021)5% 5 A D)
T8 o A A PR PEF 5T TAE T 2015 4R RESE B TT,

2019 AF BT ICod T APLAR A £ A N T A M A T R A
2016), 2021 4, SCEUARAE a4 N T8 FH (5%,
2021), HAY, RSN AR L. KT
TR A PR i K R A A A AR A D TR TS, SR
N TEF RIS T,

PR S K E & — B RN SR, 2
A 2P e e AH O SE D A A o & B, Hirh, sox3
FL[H (sry related high mobility group box 3)E A4 %
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PR sox FIRM I Z —, JeME—E N T X Jafk
b sox FIGHN, HSHEMMERIRERN sty 7E
HMG (histidine, methionine, glycine-rich)%4 4438 I~ 7 [F)
J5ME % 5 (Rajakumar et al, 2014), #IAAES 5K
PR R R 3 A AR DG 1Y) H B R (7 AT 48, 2017)
AWTFEE T RACE HOR pEle T Ul kA i sox3 4k
, [RIBs) R 52 B 26 7 1 PCR (qRT-PCR)FZ A K M
HAEA R ALV R0 704 & & i R b iz 3
KR, JF45 6 A ZU0) R HOR WUEEAU i A £ 7 41 D 5L
. KB SRR, LIRS B sox3 J
RITESU R A .00 5L B 506 e, I ok
RPN =R Rt o o

1 MR5FZE
1.1 SEIe# R

S8 FH AU A A % a1 R KR A AT 5 B
VTR HEFE TR 22300 v, 2yt N TR o (i
FHZ5 = ARG A2 K5 01, K32 KGO0 B T = Kl
22 CHAMF T, frami, Fits, BEZENE
WK AGREE ., Kl 21~23 C, Bk)m 45 d N
BRFEF T 45~85 d WAE], FHAFEFERMTR S4
oyt g 0 R OBHR A W 85~360d, Zifa'E TE
P FEFE I IE &, 0 R 45 M e e B0 )R

12 #m%

PERR R B ALY 7 B SCRAE : AF MR 0~85 d,
B 5 d RE YR AREA, IR SCRE 20 B
85~360 d, B 20 d KA —IRVEMRA LA, BHUCRE
20 JB o RAERHE G I BRI E 2 48 h 5, B T 75%
R ORAT, LA 12000 o WREEME AR o Ak A ] B 4% & 75
HIRE S o AN A I DAY f A K B DL 2% 1.

qRT-PCR Ff i R 4E « Phidk 4 W MEPE | B A £1 45
3 B, K H(26.86242.172) cm, K H(194.033+
9.734) g, ArlCRAEN . MRHEE . 85, OBE. HFLOH .

W . WU RS AR EHN, WA E, D&
sox3 A AURIKFFIE 00T 5 ARIBLALDI 4551, R
SEVEMR LI T 20 BB, Ak AT T 6 R A bR
5 mm B, WRIRHEEE, HFHLY) R e
PERRAY, FIRFEARW AT, Lhg sox3 FEH 1
o3 Ak it B R AR R IR 4B 5 SRAEIFALJS 85,160,260,
360 d 4l i J% 4 I A 4% 20 2, — DNk i 6 < T ik 8L
R, T80 R ife IR, 5 — Mg A AR
17, LI4 sox3 R TEME IR & B o B2 Rk FRIE AT o

1.3 MBREXEARE

R R PR [0 5 B (R R i, BB PETAR K . —
HoREN] . BB, M L) . HRES . B
JEWRG K, HE Bt B, PYERIRE R BT
R IRV A Rk N £

1.4 2 RNA {2EU#1 cDNA &

R Trizol 2 42 UL AR A £ A [/ ZH U A RS
] J2 7 IsF SRR A 4 6L RN, 1 FH 1% B B A6 2 P 9k
TR fl i A% R 8 I 22 {3 (Thermo  Scientific) 46 I i
RNA HYSEREERIWSE . B 1 pg & RNA VRN,
i I8 GoScript™ Reverse Transcription Mix, Oligo (dT)
151 & (Promega) 15t W] 45 HE 47 S5 5% 5% & L5 — B
cDNA, Yk 5 )5 T-20 CHRAFR .

15 FEHE sox3 B FE cDNA =&

H 45 T £ (Danio rerio) sox3 3K cDNA &4
(GenBank: NM_001001811.2)315141(5 2). IR
R fa i f0 BP 5L cDNA SR #H4T PCR &3, Ak
Z M 20 uL, KV FEF: 94 'C Smin; 94 'C 30's, 60 C
30s, 72°C 30s, 30 MEH; 72 °C 5 min, 74
1% 35 BiR H 8 B L VK S EA TS IRl &b, alife v Be
%] pMD18-T # i (TaKaRa), #1k & KT H
DH50 52 A 40 il (TaKaRa), £2H7% PCR % 7&E, Phik
PH 1 e 8 TRV 3% A ME R AR BB AT R A RN

® 1R & KBRS (bR %)

Tab.l The growth data of Pseudaspius |leptocephalus (Mean+SD)
H## Days/d 41 Total length/cm AT Body weight/g | H#% Days/d £1 Total length/cm  {KH Body weight/g
15 1.172+0.141 0.016+0.001 75 4.650+£0.356 1.356+0.285
25 1.964+0.101 0.105+0.018 85 4.754+0.324 1.428+0.180
35 2.718+0.094 0.254+0.031 160 9.126+0.448 7.672+0.477
45 3.508+0.099 0.498+0.046 220 12.185+0.672 9.364+0.563
55 3.943+0.091 0.857+0.087 260 13.748+0.590 10.831+0.664
65 4.424+0.196 1.076x0.072 360 15.748+0.807 12.482+0.626
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Tab.2 Sequences of primers used in this study

5|4 Primer J¥%1 Sequence (5'~3") I Application
SOX3-F GAGATTAAAAGCCCCATTCCGC #8453 CDS X H 1 Part of the CDS amplification
Sox3-R GCTACCCCTAACCCACATTTGA
GSP5’ GGCCAGCTGGTCCTGCATGAGGGAGT 5'-RACE 1% 5'-RACE amplification
GSP3’ AAGCATGTACCTGCCGCCCGGAGG 3"-RACE ¥ 1% 3'-RACE amplification
UPM CTAATACGACTCACTATAGGGCAAG RACE i JH514) RACE universal primer
CAGTGGTATCAACGCAGAGT
Q-sox3-F ACAGCGCATACTCCCTCATG qRT-PCR
Q-sox3-R GCCGTGGACATCATTGGGTA
18S-F CCGCTTTGGTGACTCTAGAT 2R A Internal reference gene
18S-R CTTGGATGTGGTAGCCGTTTC
MI13-F CGCCAGGGTTTTCCCAGTCACGAC BHVE 52 5 3IF Positive clone verification
M13-R AGCGGATAACAATTTCACACAGGA

¥ 3K A5 1 sox3 Jk [ ] B Bt 4 il ik
5'-RACE #l1 3-RACE ¥R PE5I¥ (£ 2), %M
SMARTer” RACE 5'/3"i 5 £ (TaKaRa) i B 5, LU
RACE Ready cDNA 55— MM, #£4T PCR 4§74,
FNAERFE: 94 °C 30s, 72 °C 2 min, 5 MEH; 94 C
30s,70 'C 30s,72 ‘C 2min, 5 ME#; 94 C 305,
68 °C 30s, 72 °C 2 min, 25 PMEH; 4 CHEE, ¥
e B, glidh | i L Ak S PR TR R O
P26 BE P T R T Vi 8 < ME R AR R R BR A /DY

1.6 sox3EFEWEEZEST

R i sox3 JE AR 7 CDS IX., 5734551
i SeqMan 1T PHE, 53] cDNA &K JF51;
fdi J§ DNAMAN 8.0 %43 47 JT 78 15 2 4E (ORF) 45 44
He PR ELIR P A, JF AT A ELR R PR XS 5 (il
T 1143 BT 22 48 (Expert Protein Analysis System)43#7
SOX3 H FHAEA BT ; 1] MEGA 5.0 i, %
FHAR LA sox3 L RGEHELM, Bootstrap HE
WHCOEE R 1000; ffiH Swiss-Model TN 25 A4
SOX3 HH =45 .

1.7 QqRT-PCR #ill sox3 EERREME

RS KA 1) sox3 H: P 4K cDNA ¥4 ikt
qRT-PCR $E5 VBRI YI(3E 2); VMBI AR & & B
BOMERRAREAS Ko 45 4140 cDNA MR, 18S R N2,
fdi FH ABI 7500 %¢ 5% 5E £ PCR A (Applied Biosystems),
$218 TB Green Premix Ex Taq I if7]%& (TaKaRa)i}i
W BHATEAE, BAREMEENE 3 W R R
10 uL, SR 454%: 95 °C 305395 °C 305,60 'C 30s,
40 MIEI

1.8 HiEahiE

SR 20T B N A R Bk A, 45 R HP
YIELPRUE 2 (MeantSD) /R o i SPSS 22.0 #E 17 [A
)5 73 Mt (one-way ANOVA)AFI Duncan £ & H 45,
i E MK P<0.05,

2 HRE5HW

21 BFHEMBREXBEHAFUR

211 BBk WEAE)E 1 d, RS 0 R as A 5
ML (PGCs) S T A F T 7 ABE I BREHS M, AR B 8 K
TR B, SEEE 1-a). ##k)5 5 d, PGCs
Batsme 24, ISR T I EEREE 1-b);
15 d i}, PGCs #% [z 4 ELFEl, JB g i in 1
iR, 2R EORS B S5 RT i 2 8] (] 1-¢); 40 d A,
P AR S B [ AR TE 2 FRTRITE S (A 1-e. );

245 d i, HEIEDEYE R g nDUEE 3 Hh s 1) B SR
ghkty, HPERRAn A 2 (K 1-h), B eIE i
275 d i, BIEPERRMARE IR, B 5 R
PERPRG IR Z0AE, AT OURS ANVE (8] 1-1), KSR EIE
212 FEAXH Ak )5 100 d B, LR AR £ P 8
PARFURI A= B 20 A 5 H B e 3, SR L T R BB
Br(E 1-10); 120 d B, DPREAHMIAZIE K, NS 1~3
AR B P9 A%A,  Hoo3 A5 6 4 A BB R (B 1-k) 5

£ 160 d I, BRRENMGE B, Kb Y v A
M, PR EIELTIEATWE 1-1); 260 d B, B
R R AR Z MY, AR AR, RO R
AT, R4y OB A0 AR 5T BEOR A% (18] 1-m); 360 d
BPRE 20 6 59 O, R BEAZ B G, A DL Sl S g
JZHE, AL T (& 1-n).
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Fig.l1 The changes of morphosis in ovary differentiation and development of P. leptocephalus at different stages

a: 1d; b: 5d; c: 15d; d: 35d; efIf: 40d; g#1h: 45d; i: 75d;
j: 100d; k: 120d; 1: 160d; m: 260d, n: 360d
PGC: JRIA/EFHANME; No: HE; PG: JRIAMER; K. B G: W; ME: R, Sb: #; GC: L5H40ME; PE: K I
s SC: {A4ifE; OC: UPELE; ED: H/ME: OV: BRIL; TE: #5fi; SG: WiJE4IAE; Og: UWEAIM; Nu: #{;
00: YPHEZNMY; FC: JEMMANAE; V. W, YN: BR##%; BV: M%; St: J6Hili%; Bt A LY
a:1d;b:5d;c:15d;d:35d; eand f: 40 d; g and h: 45 d; i: 75 d; j: 100 d; k: 120 d; 1: 160 d; m: 260 d; n: 360 d.
PGC: Primordial germ cell; No: Notochord; PG: Primary gonad; K: Kidney; G: Gut; ME: Mesentery; Sb: Swim bladder;
Ge: Germ cell; PE: Peritoneum; SC: Somatic cell; OC: Ovarian cavity; ED: Efferent duct; OV: Ovary; TE: Testis;

SG: Spermatogonia; Og: Oogonium; Nu: Nucleolus; OO: Oocyte; FC: Follicular cells;
V: Vacuole; YN: Yolk nuclear; BV: Blood vessel; St: Smooth type; Et: Germinal epithelium.

kgt (5-UTR, 209 bp). 3"dEZwi% X (3-UTR, 691 bp)FIF il

2.2 WA sox3 DNA FE 3!
MRS S0 I CONA 21T 4 (ORE, 900 bp), L4510 200 A IR,
WA sox3 K cDNA 2K 1800 bp  34~104 {7y HMG 5T &5 Hy k(1 2). A4 1 SOX3
(GenBank %3%*5 4 MT952206), fuffi 534E 45X HHET TN CraosHrsoNu70443S0s, HIXF 4353 K
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91
181
1
271
21
361
51
451
81
541

111 |

631
141
721
171
811
201
901
231
991
261
1081
291
1171
1261
1351
1441
1531
1621
1711

1 ACATGGGGTCAGAGTTCCGTGGCAGAGCAGAGTGAGACACACTGAGGTGAGGTGTGGAGACATTTGAAACTTGAGTTCGGTGCTTATGTG
ACTTGAGTTTTTGCTCTCTGAACTTTTGACTGACTACCGACTACTTTATTTTGTGAGACTCTTTAAATTTCAGCGTTGTCTTTCGAGTGC
TTTTAAGGCACCACTTTTAAGTAGTTTGA-TATAACATGATGGAAACCGAGAT TAAAAGCCCCCTTCCGCAGTCCAACACGGGCTCGG
M ¥y NM M E T E I K S P L P Q S N T G S
CGGCGGGCGGCAAAAACAACAGTGCCAACGACCAGGACCGGGTGAAGCGGCCTATGAATGCTTTCATGGTGTGGTCTCGCGGTCAGCGGA
A A G G K NN s A ND Q DRV KR P MNAUF MV W S R G Q R
GGAAGATGGCACAGGAGAATCCTAAAATGCACAACTCTGAGATCAGCAAGCGCCTCGGTGCTGACTGGAAACTTTTGACTGACGCCGAGA
RO Mo Q@ BN R K MR NS g K R LG A D WK L L I D A
AGAGACCCTTCATTGACGAGGCCAAGCGGTTACGAGCCATGCACATGAAGGAGCACCCGGATTACAAATACCGTCCCCGCAGGAAGACCA
KoR 2o I D oA K R OIL IR A M B MK 5 E 12 D| Y K Y R P R R K T
AGACCCTGCTGAAGAAAGACAAGTATTCCTTGCCCGGAGGACTCTTGGCGCCCGGTGCCAACGCTGTCAACAGTGCCGTCTCGGTGGGCC
K T L L K K D K Y s L P |G G L L A P G A N A V N S A V S V G
AGCGGATGGACTACACACACATGAACGGCTGGACGAACAGCGCGTACTCCCTCATGCAGGACCAGCTGGCCTACACTCAGCATCCCAGCA
Q R M D Y T H M N G W T N s A Y S L. M Q D OQ L A Y T Q H P S
TGAACAGCCCCCAGATTCAGCAGATGCACCGCTACGACATGGCGGGACTTCAGTACCCGATGATGTCCACGGCCCAGACCTACATGAACG
M N S P Q I Q Q M H R Y D MA G L Q ¥ P M M S T A Q T Y M N
CGGCGTCCACGTACAGCATGTCACCAGCATACACGCAGCAAACTTCCAGTGCAATGGGTTTGGGCTCCATGGCTTCAGTGTGCAAGACGG
A A S T Y S M S P A Y T Q Q T S s A M G L G s M A s V C K T
AACCCAGCTCTCCTCCTCCGGCCATAACCTCTCACTCTCAGCGTGCCTGTTTGGGAGACCTGAGGGATATGATAAGCATGTACCTGCCGC
E P s s P P P A I T S H S Q R A CL GG DL R DM I s M Y L P
CCGGAGGAGACAGCGCCGAGCACTCCAGTCTACAGACCAGTCGGTTACACAGCGTTCATCCGCACTATCAAAGCGCAGGGACTGGCGTGA
P G G D s A EH s s L Q T s R L H S V HP HY Q S A G T G V
ACGGAACGCTACCCCTAACCCACATT-AAGACTCCTAAAAAAGACTAAGTAGCCTACTTCGGATACT TGAACATTTTGGTTTGCAAAA
N 6 T L P L T H I *
AAGAATCGAAGTTCAATTTCGTTTTTAAAAAAAGAAACTATTTTTAATCTCAATGAGTTGTCCGTTTGAAAGCATTTTATGACGACATAT
CTGGGACTTAAGAATAAATTGCATTGCAGAGGAGCTTTTGTCATAAGCTGTAAAGCAATCAACGTCTGTAGAAGAATATTGGACTTCTGA
CGTATTTGCCGCCAGAGTTTGTCTTTATGAAAAGGCACGTGGCTTCGTGAAGAGGCTGTATTTCAAAAAGAAAAAATGGAGGGAGAGAGT
ATGTTCACTCATAAATGTTTACACTTATTTTTAGAATGTCGATTTTGTCCAAATCTGTGTAGTATTTTTGTTGTTCATTTATGAACTAGG
TTTTATTGAAATGAAAGACTGTGCTGGTCGCAAGCGCAAAGTTTGTTTTATTTATAGTGAGTTTTTTTTTTTTTAAGCTTGTGAACCACT
GTACGTCTTTGCTGAAATGTTCCACTCTTGTTTTGTGAATCTTCTTTTCTGTGATGTTATGGCAGTATCATGTTAATCCATTGTGTGGGA
CTGAGAGTTTTATTTAAACTGACGTTTCTACTTAAGACTAAATGAATAAATTTGTTTTACAAAAAAAAAAAAAANAAAANAAAAAANAARAA

& 2 AR sox3 cDNA J331 K & R 7 51
Fig.2 c¢DNA and amino acid sequence of P. leptocephal us sox3

KRG . RIGE T(ATG), L IL#HT(TGA); HEPIRE: HMG-box ¥4l ;
MRATTHE: SOXp motif; TRIZ: 5/3-UTR; FHANML: fNSE{E 5 Poly A R,
Grey shadow: Initiation codon (ATG), termination codon (TGA); Yellow shadow: HMG-box;
Black box: SOXp motif; Underline: 5'/3'-UTR; Italics bold: Strengthen the signal and poly A tail.

33.26 kDa, 3 pl (M 9.63, HHATATE R *® 3 HFME SOX3 BASERF I EIE ML

H 66.11

o

Tab.3 Homology comparison of amino acid
sequence of P. leptocephalus SOX3

23 FRRIE SOX3 & A REBA RIS p— P ———

1 NCBI Pedh, BAmfa 5 HAY# sox3 Species GenBank No. Identity /%
SE D 0 LR T 1 OS5 SR R, B fa 53, BVESA C.alburnus QIU11823.1 98.66

U B £ 28 [ PR PE7E 98.66%~92.33% 2 [7] 5 553 fif) it C. auratus XP_026136346.1  97.32
(Culter alburnus)Zd 3 % [ VR 1 fc s, S5 S AL sh BED 4 D. rerio XP 016413698.1  97.00
/N (Mus musculus) P [A] 3K 61.33% (3% 3). Al % i Plecoglossus altivelis  AHK05949.1 95.00
DNAMAN 8.0 #4558 43 Bt 48 75 A a1 5 3L Ath 47 Fol

SOX3 # HZARMRTH, AFEPF SOX3 H 12 KR oo
9P TR IR T 1) HMG St t( 3). esh, TP P olivaceus

4% Oryzias |atipes NP _001098234.1  95.00
XP 019939045.1  93.67

ARt SOX3 B A 44k SRE S f 5, 1y AR A sohlegeli ABQI6§60.1 9233
TA 3 o BRHER 2 AN IRIX (A 4) K # Andrias davidianus ~ AVV62220.1 67.10
24 ?L‘lé'ﬁffﬁﬁ; sox3 E %éﬁ]&’f{ﬁ%}*ﬁ A\ Homo sapiens CAAS50465.1 66.78

/INEL M. musculus AAL40744.1 61.33

PR A f0 5 HAB A B 2 R Oy — 32, A (Homo
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sapiens). /INEEEMHFL YR N — 32, WIS Bl 3R
F—3Z (& 5y, Horp, SUARRS S B fa | I 7 sox3
FE LR P FI AL B B, SN BRI (Gallus
gallus) =545 =y 45 FHE B W 10 2R 2% O R AEE o

25 HFRHE sox3 EEARAFRERIEST
ntel 6 i, sox3 BRI AR AR L O

Pseudaspius leptocephalus ) #FR4fa
Danio rerio B

Culter alburnus 5Bk 4{1

Oryzias dancena B &5 754
Carassius auratus

Plecoglossus altivelis Tt
Paralichthys olivaceus 78§
Acanthopagrus schlegelii F4
Clarias batrachus 4%

Polyodon spathula £ W)#3
Consensus

IVYNMVVETEI KSPLP QS NTGS AAGGKNNS ANDQDRVKRP
VYNMVETEI KSPI PQSNTGS VT GGKNNS ANDQDRVKRP
NVYNMVETEI KSPLPQSNTGS AAGGKNNS ANDQDRVKRP
IVYNMVETEI KTPLP QS NS GS AAGAKNNS ANDQERVKRP

VYSMVETEI KTPLEQS. . GS AQGAKNNS VS DQERVKRP
VYSMVETELKS BLP QS NAGS GP GGKS GGGS DQDRVKRE

Pseudaspius leptocephalus 7R
Danio rerio BTy i

Culter alburnus S 8H
Oryzias dancena BB /575 4§
Carassius auratus 84
Plecoglossus altivelis Tt
Paralichthys olivaceus 4}
Acanthopagrus schlegelii B8
Clarias batrachus %1 74%
Polyodon spathula W)i5
Consensus

Pseudaspius leptocephalus R fi
Daniio rerio Bt 5 i1

Culter alburnus M #0
Oryzias dancena M £ 758
Carassius auratus #4
Plecoglossus altivelis &£
Paralichthys olivaceus ¥
Acanthopagrus schlegelii M8
Clarias batrachus ¥ F42
Polyodon spathula )43
Consensus

-~ BB )

IP[P|A]]
IP[P|A]]
[P[PIA]
IPPIA]
IP[P|A]]
IPP|A
P|P|P|A
IP|PIA
P|P[P|A
IP{P|A

2]
=

s FIVVW

qrmdy h

svck epsspppai shsqraclgdl dmismyl ppggd

: IVVW

W B, Bk EEL LY. BRFIVERR 10 A by
KK AETE i 35 2% 5 (P<0.05), TEOD iRk B
B MRz, IREEER Z, R SR gl
T Fak . HAh, sox3 FERFEMENR Py A HA B
PR 25 5(P<0.05), UYL R R Ik i 2 K
FRERY 46 175, AEHAL A LU ) F R IO B 25 7
(P>0.05),

IISIKRLIGADVK] IDAEKRP/H|I} IRAVHVKEHP|DYK BU]
EISIKRLIGADVK] IDAEKRP/H|I} IRAVHVKEHP|DYK BUX]
IISSIKRLIGADWK] IDAEKRPIH]] IRAVHVKEHPDYK BU]
IIIKRLIGADVK] IDAEKRPH|I} IRAVHVKEHPDYK BUX]
IISIKRLIGADVK] IDAEKRP[H|I} IRAVHVK
IISSIKRL/GADVK IDAEKRP/H|I} IR AVHMK]
IISIKRLIGADVK] IDAEKRP[H|I} IR AVHMK]
IIIKRLIGADVK] IDAEKRP|H|I}
IISSIKRLIGADVK] IDAEKRPH]]
IISIKRLGADVK] IDAEKRPH]]

1

S N\ GVNGTLPLTH

gggoggougy

jsfesfeshesfesheshesfesfasges)

I QJAG
lhsvh hyq agt

K3 R SOX3 8 A SERR T 51 IR Lo Xt
Fig.3 Homology comparison of amino acid sequence of P. leptocephalus SOX3

ZLEJTHE . HMG 45450

(A) Bl

Pseudaspius leptocephalus

(B) Brthfa

Danio rerio

Bl 4 SRR 55D i SOX3 2K 140 F =45
Fig.4 The spatial structure of SOX3 proteins of
P. leptocephalus (A) and Danio rerio (B)

o BiE ] H1~H3 %R,
Alpha helices are indicated as H1~H3.

26 HFHE sox3 EEERHURREMBEHNRIEA
S

FRPELH LY 45 Ve BE R /A P i | B SRR 5
3 PR A R AR AT sox3 FE R A&, sox3 L TE
ik 3 FORE SR M R ) R A I 25 5, DR

Red box: HMG domain

50
38
42

Paralichthys olivaceus 7}

L Lates calcarifer J2W) ¥

Acanthopagrus schlegelii B4
Oryzias dancena &

I—Sebastesschlegelii PGl

Plecoglossusaltivelis T

Misgurnus anguillicaudatus Je8

L\ Carassius auratus it

68
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Early Ovary Development, sox3 Gene cDNA Cloning and
Expression Analysis of Pseudaspius leptocephalus

WANG Yu'**, XU Wei'?", YANG Jian'?, GENG Longwu'?, ZHANG Yuting'**
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Abstract Pseudaspius leptocephalus is the famous indigenous fish in Northeast China region,
with very important economic and research value. In recent years, environmental pollution and
overfishing has caused it to become increasingly scarce. We performed P. leptocephal us conservation
research, including clarifying the characteristics of ovarian development and the role of the Sox3 gene
(SRY-related high-mobility-group-box 3) in the ovarian development of P. leptocephalus. The
histological characteristics of P. leptocephalus ovarian development were investigated using the
paraffin section technique. The full length of the cDNA of the sox3 gene was cloned and analyzed
using Rapid Amplification of cDNA End (RACE) technology. The expression pattern of the Sox3 gene
in different tissues and at different gonad development stages were analyzed using real-time PCR.
The results revealed the ovarian cavity was clearly visible in the elliptical gonads, indicating
ovary formation occurs around 45 d. At 160 d, the nucleoli of the oocytes in the ovaries were
distributed along the nucleus and the testis was preparing to form seminiferous lobules and began to
enter early stage II development. At 260 d of ovarian development, the yolk nucleus appeared in the
cytoplasm of some ovary oocytes, and the ovaries entered the middle stage Il phase. Also at 260 d,
the number of secondary spermatocytes in the testis increased, and remained at stage Il until 360 d
(when the study ceased). The differentiation of the testis began later than that of the ovaries. This
result is consistent with the gonadal development in most fish. The results indicate the cDNA of the
sox3 gene in P. leptocephalus is 1 800 bp (GenBank: MT952206), and encodes 299 amino acids. Among
them, the protein contains an HMG conserved domain. The alignment of the amino acid sequence and
the phylogenetic tree analysis indicates the SOX3 sequence in P. leptocephalus contains highly conserved
regions. These regions are highly consistent with the SOX3 sequences in Danio rerio and Carassius
auratus. Furthermore, the RT-PCR demonstrated that sox3 was highly expressed in the ovary,
followed by the brain and eyes. Between the sexes, the expression level of the SOX3 gene only varied
significantly in the gonads, with the SOX3 gene expression in the ovary being significantly higher than
that in the testis. In the early stage of gonadal differentiation, the expression of SOX3 in the ovaries is
obviously higher than that in undifferentiated gonads. The lowest expression levels were detected in
the testis. In the developmental stage after gonadal differentiation, SOX3 was continuously expressed
throughout ovarian development, while the expression in the testis remained at a low level. Therefore,
the sox3 gene might play an important role in ovary differentiation and development when compared
to the testis, but its specific function and mechanism require further research.
Key words Pseudaspius leptocephalus; Ovarian development; sox3; Gene cloning; Gene expression
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