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FICRAMMAT ST FOEIRGEX, S5
EEIRIG, ATIESEFHR, N T8 E T
WK R 3R, WL ETKIE N 18°C. LG4l
HAREFRKIR N 18~20°C, FHALS) B TR (L
48 h)Ji 5% W3 %5 4 4> 3% (Isochrysis galbana), %K
oK 1R, BRI FOK R 13, 8 WU
FLE DA IR RS (2 KGO0 . DR ARCAG . FEAR . D
Walk) . g (4 d . D B4l seTgd
B 25 T 40 HO) RSl DL (5E %5 6~10 mm).,

T IR 228 S2 55 i p kL2 PBS whk)s, T
4% 2 JE W (PRA) TP [ 5 1 1, 6 5 T B K &2
ToKHEE, T-20CkAHORAF;, TS RNA 2
BRI R AE G IR A T-80°C . A K & I
WIORE 545, WA FEAZISR 200 g
1.2 RNA iZEUK cDNA #Eifpy#l &

RS WG . 2 RNAM 35 fif
DNA fif | (RNA-free)bBLS, 1% B EE I Ha Ik
FIEE I3 BE WA RNA 14 J5 i UK 3 e R
M-MLV Sz 5% 533455 £ (Promega) 36 B £ 4T RNA fiY
R, ¥R cDNA BEARAE T —20°C 45
1.3 E= PCR(gRT-PCR)

HRPEATFLE DL CH-foxI2 Z£[4 cDNA 2K JF5)

(GenBank 1 i 5 IN642286) Y% i 4 F 5| Wy
P1/P2(#% 1), #RHEAIFLI I B-actin ZE K cDNA 4
K% (GenBank TE M5 AY335441)i% it N Z 514
AL/A2(F 1) 7% BUUF R R 7E ABI 7500 Real-time
PCR {1 _I 347 PCR: 1 uL cDNA AR (1 4 WikE
A cDNA B B 10 155516 /H), P1/P2 =
A1/A2(2 pmol/L)% 1uL, 0.4 uL ROX, 10 pL 2x
SYBR Green Master Mix, RNAase-free 7K 6.6 pL.
SR A&AE R 95°C 10 min; 40 MEIR(95°C 15 s,
60°C 1 min), RFEFEAL LAER . Wn s
P& 1# F§ ABI 7500 system SDS software(version 1.4,
Applied Biosystems) /37 o R JH 27 iy )y ik A T
Kods oy b, o B A BT 4 dU Rk B Cf-fox12 3k A
mMRNA [ RBE N 1 NS IR, HAL K I
FY A R IR DL 2 A58 s . A SPSS
12.0 Bk #4782 1 53 Hr(One-way ANOVA), i
/NI 951 (Least Significant Difference, LSD)%
TR I LTG0, LA P<0.05 #7m i 1
Z5t,
14 BEREMIHI
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5% P3/PA(ZE 1), #I/T] DIG RNA Labeling Kit
(Roche, Mannheim, Germany)& W& Er . P-4 T 6
K S PP AR B 228 F R A UK S 1>PBST(0.15
mol/L NacCl, 7.5 mmol/L Na,HPO,412H,0, 2.5
mmol/L NaH,PO, 2H,0, 0.1% Tween-20)7%%)5,
F 200 ng/mL Z& 1§ K H13H 4k 30 min(37°C); 1x
PBST 4b 5, HB % (50%2 & F H fthE, 100
pg/mL fi#H}E 5 RNA, 5 mmol/L EDTA, 0.1%Tween
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Tab.1 Primer sequences used in this study

I B e B
%_l & 2| HFH1 (53" sequence(5'-3") HL HH )# BER/Mbp i
primer amplification fragment size

P1 CCAGTTTGCTCAACTGACGA 103

P2 CTGATGTGCTGAGGCATTGT

P3 TAATACGACTCACTATAGGGAGATATTTGCTGACAACCACTGC

(FRIZR AR T7 SR 3731, T7 promoter sequence is underlined) 498
P4 ATTTAGGTGACACTATAGAAGGGTTCCTCGTCCACACATCTCC
(FRIZ A%t B SP6 JA ¥ 41], SP6 promoter sequence is underlined)
Al TTCTTGGGAATGGAATCTGC 303

Al GCCAGACTCGTCGTATTCCT
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20, 1.5% Blocking reagent) Hi#iiZ«sz 6 h(60C);
ZIETEE 1 ng/mL BREFAY HB R 4458 13 7% (60°C);
HRAZ 5 4 SSC PeMk . RNase W1k . $iikiFs . &
. 4% PFA [5E . B CEEK . ZHIREM G
PRI S) (i B0 T 28 v b, P v 3
F, Nikon E80i 35 N ME JG 41K .
15 AHRFAHEI

TRAF T JoK B B A 2k e — KB S,
ASEMIFEYI A (2 7 um), VA& "HREET
K EERRRESE K, ] 1PBT bk, A 2 pg/mL
T K T 37°CIH 4L 15 min, 1>PBT ¥k, 4%PFA
[E5E 20 min, FH4 1<PBT ik, G4 )Y 1.4
FARFAL 28 —5 o

2 HRESW
2.1 Cf-foxl2 mRNA EFHFLEREHLZEFHNE
=N

Cf-foxl2 mRNA TEATL A DR 52K O rp 42 31
KRR (E 1), (B2 R HRA D ET
F%(P<0.05), BIRZAEONL 4.9 £, ONZUBIIRIG %R

60

n=5; XxSE
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40

30
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X 6351 relative expression level

| 2 3 4 5 6 7 8
& FH W development stage

Bl 1 Cf-foxI2 mRNA 7E A% LA UL U1 7 aod A o
SE RN

1 RZAEON; 2. ZHE00; 3. RAUK; 4. F|IL; 5. AFE4IH,

6. DIB4IM; 7. SETLIR; 8. MIBW A A, KM THAR
HA W& E 2 5 (P<0.05).
Fig.1 Expression of Cf-foxI2 mRNA detected by qRT-PCR in
Chlamys farreri during the early development.
1. Unfertilized egg; 2. Fertilized egg; 3. Morula; 4. Blastula;

5. Trochophore; 6. D-shaped larva; 7. Umbo larva; 8. Creeping
larva. Different letters indicate significant differences (P<0.05).

R R R (U SRR ) e 8 T2 A 0 4.2
£5), & D T4 F ki ik 2 i (75 T 324 O
19.7 £i%), ZJGFEik il N [, 25T T4 R R
HHighd, £k Rm{Uh D LA 135 %,
2.2 Cf-foxl2 mRNA #EMHFLE REHAL B HHIZHE
PR E L

AR FA I R g5 R WoR, MifLES DL Cf-foxI2
PHIE(S 5 IR ZAE N . 2 A5 00 2 & W DR 2R v 43
ATFEXTE5), WL DY ) ST 55 B (] 2 A~E),
HEAL BB B, YRS SRR, HrprE4e
&y drp BH M A 5 B S b 7 B R A 111U BT
LRG> (K 2 FL, F2); D B4 dub fHIE S S5
B A, —AbFESNERE %, —abTE A
T Mt (& 2 G), seTighdir, 7ENAEEFIME
300 2% B 249 T DL A 55 15 5 (| 2 H) . B 1Y
Cf-foxI2 BHH:AF 576 M 0 Wil 434k 1y B9 5 v Pk B
I 2 (] 2 K), ARLE B0 A 43 Ak B v g A0 434k
RS SR 2R DB B A PSS (K 2 0. L) 7E
B HANRNG Ko g s 470 8 405 5 (K] A0~HO0),

3 iTfit

KB 1R S AL A A A B R A KA
AL — b B, AR K& TR 2 RS
5. ALY foxI2 LN S5 08 A0 R &
MO RedE Ry, SRR E Y & & 7
F L REanfal, 1 T B AR AT . ABER R T A
FLES D & & i A v foxI2 BE R i Rk X, & B
1E D B4 i Z A et ik, Z )5 AN ARSI
F| foxI2 ZE PR R 23k, BLEE B 4010 14 B9 55 b R
HAAMES, BRES5WEN LT,

i qRT-PCR A JF A 4% 58 45 2R 3 A 2 B,
Cf-foxI2 mRNA TZERZHKGONHRIA RIK, BRiZ
S HA BRI R B, M2 A Cf-foxl2
MRNA {335 & % F £ (P<0.05), Wi T iZ3kH
TEAZ K SRR v A] B R A T FE B B A

JEUr A8 46 7R, C-foxI2 mRNA 7E AL 5
D1 A2 B A 25 2 1 0V e 4t v %) - A AR SR AC
—E, HRRECE AR, Hob N AME R
55, SR, Cf-foxI2 mRNA &1k & 76 IR iR o 13 3
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ARZHEIN; B.ZKEYN; C.8 4iiig; D.ZEIE; EJR NG, FLAEE S dets i, F2. A5 4 i, G.D TE4h sl Hog gy, 1 B
FHIZH; J5EH 7.5 mm 4 LRI R SRR KSR 9.0 mm 4h DL B L55E 9.0 mm 4 DLES 8L, FC: uEy; For JER
i Og: BRJSANAE; Sg: K4, AR 20 pm. AO-HO. BITHEXTFE.

Fig.2 Location of Cf-foxI2 mRNA detected by in situ hybridization in Chlamys farreri
A. Unfertilized egg; B. Fertilized egg; C. 8-cell; D. Blastula; E. Gastrula; F1. Trochophore (dorsal view); F2. Trochophore (side view);
G. D-shaped larva; H. Umbo larva; I. Creeping larva; J. Sex undifferentiation gonad of 7.5 mm shell height juvenile; K. Ovary of 9.0
mm shell height juvenile; L. Testis of 9.0 mm shell height juvenile. FC: follicle; Fc: follicular cell; Og: oogonium;

Sg: spermatogonium. Scale bar: 20 pm. AO—HO. The negative hybridization with sense probe.
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47314 RS2 Cf-foxI2 45 vasa mRNA 16 ik
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# 15 i 25 1% 2 78 % #5 (Cynoglossus  semi-
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ST o0 AR AH G 3 DR A 356 BRI, foxI2 W REZEAE
o S50 FUS i 200 L 1 5 %% S B 4 4 R 2 R A 7 A
BB EEAEA . — B HiFLEE I D B
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Expression pattern of the foxl2 gene in the scallop Chlamys farreri
during development
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Abstract: FoxI2 is a female related gene that plays a role in ovarian development and maintenance of function in
mammals. However, little is know about the expression and function of foxI2 during early embryonic development.
We investigated the pattern of foxl2 (Cf-foxI2) expression during development in the scallop, Chlamys farreri,
using qRT-PCR and in situ hybridization. The expression of Cf-foxI2 mRNA was low in the fertilized egg, but in-
creased during development. The level of expression was highest in D-shaped larvae, after which levels declined
significantly. In situ hybridization revealed that Cf-foxI2 mRNA was evenly distributed in the embryos up to the
trochophore stage, at which point we observed a strong positive signal concentrated in the ventral surface near the
concave region of the mouth. The intensity of the signal increased significantly in D-shaped larvae, was strongest
in the dorsal part of the visceral mass and the margin of mantle, and was distributed symmetrically. Thereafter, the
signal disappeared until sex differentiation, at which time the signal was only detected in the ovary. Our results
suggest that the foxI2 gene participates in the regulation of ovarian development. Furthermore, given the persistent
expression during the early development stages, we hypothesize that this gene plays a role in the development of C.
farreri.
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