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FoxI2 EEENRRE NE B I RHHRIEEX D

HOAV OAWE AEE’ AR RO
MNEL: 2 oH>» 2 g
(1. B KR #ERHER R0 B 201306;
2. HEDUKF=RIE ST B K TS A0 RO R AT ERIE O AT RS R R RS E IR HS 266071;
3. WL R E R TREBR R PO Wi Al 316022;
4. VTN REE RS 5K 20 19 ER# 222005;
5. FEUKEBIA ST B A Se Ry LR A 265800)

D Foxl2 /& X 30k # 5t ] F (forkhead transcription factor, Fox) £ F R ik Y EE R R = —, & 9P
ERAEMENAESREEEZEA . HIRAK FoxI2 #£ 4F & B I (Patinopecten yessoensis) P g X
AW ERBEAEER, AALENEEFTEMIN T AR Fox2 77| HE; XA+ EE
PCR(RT-PCR)#: il T Foxi2 7 1[5 41 4 ¥ By sk ik 2 7 . LB 7% 6 € & PCR(qRT-PCR)Fn & fiL 2% 58
BAASH)E R T FoxI2 EMRA T 4 N HCEAT . A KM, RAMAHE RN ZRET
o ERER, AR I Foxl2 FH A4 Fox XH X kLA N FH &3 % F)F 7 &4
2 or, F B ILE AL R W(Chlamys farreri), BN K 5 I (Pecten maximus)t MR, 24
K 98%. 96%. RAHMMAONE R, EXEHMH UL MY LRY, Foxl2 3 HEA KRG MWK
T, EEMMTMEMLERLERE T, RULXHEGEEEEMALHARNBRTY. &
WE RIS, . R, HEF, BTNV E Foxl2 5 AthGLE, ENETLRLE
wE, AEWNERAMKAERGE, MEERATABRARNER b, Foxl2 WREXEET
B, XERMERNER -, ARKW, Foxl2 EXARINNEL TP THALEETENH
A, #MNEZEHETERINERAFTRAE PR RERLRE, THA G WA LATHEE THE 2
HR PR EER K.

KR I ERBI; Foxl2; KN EEPCR; FA#x; BRAH

FESZES S917  XEFRIEFEE A 0 XEHS  2095-9869(2022)03-0138-08

FoxI2 J& 3K R ¥ 5% K F (forkhead  transcription FeAk , A i SRR B IR R R L R R GE,
factor, Fox)ZEEIN A Z—, FEAERLA G H Z 5T AR IS TE 5 oAk, TESIY N 8% B M 4Edy
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B PHAE: Foxl2 FEPITEIR B DU 7 5 i rh ) SRR A7 139

% 4% 5 E A (Uhlenhaut ez al, 2011), 550 LAE5
4 1t 4316 0 BB S5 Dy fig 1Y 4E R %5 YDA OC (Ellsworth ez al,
2006; Boulanger et al, 2014),

15Nk, Foxi2 N IGe IR A 5L TR
MESh Y FER 20 TCHMESH Y, HA5H0 & BEORSF o FoxI2
2 HE B W B0 L o Ak B R S R AR AR ) (Alam et al,
2008), HEMRIE, FoxI2 7EW:(Rana rugosa)yp #5101
R SCH8 4 FH (Oshima et al, 2008); & 1117 (Capra
hircus) Wi 1 P 51 P& %€ A (Boulanger et al, 2014);
FoxI2 FRIESS BN R (Mus musculus)I 8.k 5 5
i (Escalier et al, 2002); IR}, REBE FoxI2 A1 WNT4
2 BN B Bl ME PR R Oy e PR Y AR AR
(Ottolenghi et al, 2008), FoxI2 TEMEM:XY(Gus gallus)
R P B TP B R SR IR I T S LR F B AR (Major
etal, 2019), LA EWFFERM, Foxi2 TE¥HES)H) o0
R SRS, XTI LR B E EEEM . AT
HHESHY), FoxI2 JEHTETCHMES Y IO 5B, W
FRKRM, FoxI2 EEAEFFLE U (Chlamys farreri)Fl
Wi (Crassostrea gigas)PERE RS M Rk, Hr,
AbFAAR O S A T RAG HLHY 8 (X2, 20125
Naimi et al, 2009). 7 = fAWIE(Hyriopsis cumingii)™,
FoxI2 FERIK TR, 5FLE AL 2508
42 2018),

YR 38 B D1 (Patinopecten yessoensis) [ e 22 #¢ i) P
2R BUIE BN R 2 5 sh 0 M 1] 40 A AH G A 1Y)
S E VI O S N S = BT = 3 {2
(Lamellibranchia) . ¥ 2k Il H (Pterioida) . k3 Ul #}
(Pectinidae), JeFRE L7 HE R FRELTTYF . CF
AHRASE R, Foxi2 76k DIMEMEPERR T & 1 5 (L
et al, 2018), ] e A2 be DU 71 DR RN o3 T0 Y DG B B
KI(Li et al, 2016) {HX} TR b DL Foxi2 JEPIFEVE AR
KE i s A AR WA TEAE A o Atk
T FoxI2 AEMF 3 bpt DUPE R & & R [A] B A o g 323k
AR, AR FORE T HRF R DL Foxl2 cDNA 4t X 7
G, AT B E AT, TP SR A A,
B 1E 0 FoxI2 7E MR8 b DUME IR & B 1 2 b 9 D) sE $2 1t
FheEAR 4

1 #wRERE
1.1 Kewr#t

LG 2 @S A UL, I H IR G K B4
fE iy, PERR AR R A A L AR U
FHEROWIE 4 S, PREE A (73.34420.50) g, BEHL

IR HEE AR, B DU P AR 2 T
RNA RECA LU Aiks I, 8P IR 2R AL

232 [ 5% W (Servicebio, W), LHLY) kg Ak
JRELSUE B e e

1.2 /2 RNA {2E{#0 cDNA &/

BURZy 50 mg ¥ VR PERRH L, FEOTER h FIRA
FEoT T o RH] Trizol IEARHUF B DI PERR S RNA,
I 1.5% B R L TR A I RNA - HY 56 B e
NanoDrop 2000 435631 (Thermo Scientific, € [E)k:
AL S, PEH ODago nmaso nm TELTE 1.90~2.2 35
FEl. RNA #&EF>1000 ng/uL MIREARIEAT 455, RNA
WEAK )G, KH HiScriptll RT SuperMix for gPCR
(+gDNA wiper)if 5l & (Vazyme, H [E)I-Z B UL 45
A cDNA, 20 CH-AF

1.3 Foxl2 BEEMEHZENH

W5 Ja DL 2 St 28 55040 43 BT AR A 7 R TR G ) ) 1)
5 NCBI $dEE Luxt, 259 oR, SURFE LE Foxi2
CBES: XM_021497746)5E WA, 444 PyFoxI2,

%] ORF Finder (https://www.ncbi.nlm.nih.gov/
orffinder/)ifi x& PyFoxI2 W) FF I SEHE o 7E 2653 A FA:
SMART (http://smart.embl-heidelberg.de/smart/set_mode.
cgi?NORMAL=1)Tiiill 45 #4 Fn 2 g 3 . ffi 1] SignalP 5.0
Server (http://www.cbs.dtu.dk/services/SignalP/) i il
PyFoxI2 # HW{E 5 ik, I /] TMHMM 2.0 (http:/
www.cbs.dtu.dk/services/ TMHMM/) Tl %5 5 [X 35, i
A BLAST #2 ¥ (https://blast.ncbi.nlm.nih.gov/Blast. cgi)
X} PyFoxI2 HEATBRIE R R PE 20, FE 64T 8 1 )7 4]
AR ZR ., i swiss model (https://swissmodel.
expasy.org/) N | =454 . it Jalview HEXER
FIAR R Foxi2 fFE31, I8 MEGA 7.0 54
Neighbor-Joining(NJ) J5 ik #4) & PyFoxI2 RE KB W o

1.4 #E&= RT-PCR

M3 B 3R A5 1 PyFoxI2 mRNA 5 st F 3, %1t
> %E B RT-PCR 5% FoxI2-F #l FoxI2-R (3 1), LUF
Febp VUK IR cDNA A, ffiH] 2xTag Master
Mix for PAGE i & (Vazyme, 1 E)XS H AYFEFHE #H17
PCR §" 34, [ ¥ 644 : 95°C 3 min (FiZ8E);95°C 155,
60°C 15s GR2K), fE3A 35 ¥ ; 72°C 5 min (RS ZEfi)
P14 2.0% BEEEE R F KR TN H A SR
15 KHE=

PG TF R EHE ORF (open reading frame)i% it
PyFoxI2 5 & qRT-PCR 5% : QFox12-F Fl QFoxI2-R,

] B-actin JEH (BIAREISE, 201 )FE M NS IE R E
cDNA FH (£ 1),



140 ook B

543 &

®1 AXBEAASY

Tab.1 Primers used in this experiment

5|4#) Primer %1 Sequence (5'~3") Hi& Usage
FoxI2-F CGATGCTCCATTGGAAGAGT RT-PCR
FoxI2-R AAGTAGTCGTGGCGATCAGG RT-PCR
B-actin-F AGTCCCAATCTACGAAGGTTATG RT-PCR and qRT-PCR
B-actin-R CCAGTGATGAGGAGGAAGCAG RT-PCR and qRT-PCR
QFoxI2-F GGAAGAAAATGCCGATTTCA qRT-PCR
Q FoxI2-R ACTCCCAACATGCTGTTTCC qRT-PCR
Y FoxI2 ATAGGGACCGCAGTGGTTGTCAGCAAATAA JRA ZAZHRAL in situ hybridization probe

43 AR 3 Bt DUA ) & BT PE R ¢cDNA 2
RO H LR #4794 . ] ChamQ SYBR Color
gPCR master mix il & (Vazyme, " E)$ZHE T 5=
B qPCR J2ifA % : 2x ChamQ STBR Color qPCR
master mix 10 pL, [ FUES445 0.4 uL, cDNA itk
2 uL, 50x ROX reference dye 1 0.4 uL, KpEZ&1E /K
6.8 uL. R 4cPF: 95°C 30 s(WiAEME); 95°C 10s,
60°C 30 s (GHB-k), 75 40 ¥X; 7E StepOnePlus™ (3£
)i 4T qPCR [N, BRI 3 ANEE, £4FE 3
AFATER . AR SLHEE R 2744 35 PyFoxl2
FEP AT Feik & . FIH Prism 5 8% 52 50 5 B ik
(T Ralba i

1.6 JRAIZ3%

g PyFoxI2 JEN ) ORF X% 5 A 24 38 4T
YFox12, HGEBAPERRZHSY, VIEL 2 mm A2 45 O JEJE
FA K B 587 B T R A 2 A W R T 2 24 h AT
YR Ab B o B RN 28 s8 0 . [ E 4L 8L 2 41 B )
FIEWREKIAZRAET 15 min-—H 1 15 min—J
KEEET 5 min—E/KZEET 5 min—-85%ikE 5 min
~75%3 P9 K5 5 min-DEPC 7K ¥k F H & B AL B, 50

N~ B Wing
i a-Helix _ &
# Wing \
C >
- (: ~

i

B-Pleated sheet

iR vV &
B-Pleated sheet By

Bl 1 PyFoxI2 Sk Pray X HEM A = 445 H
Fig.1 Schematic structure of PyFoxI2 forkhead domain

WilR Fr B B 55, T 2R A8 28 Wil (5 R4 i 1R 7 3R
HE)37CHEE 1 h, EEWEINESIRE R AesS i, 55°CHt
IR . FATARRE 545 G ERET VR AIER X RNA 1
H1kJE, FH BSA(bovine serum albumin)dst A1 45 44
Pk 1 h, TN BT S R IC 488 (anti-DIG-488) i
FFPUARMEE 37°C 40 min, Y%, fn BB (DAP)
PTG, TRFEIEEVOCRME(HA) FWEEIRR
ERE1E .

2 HR

2.1 PyFoxI2 B34 HT

HYE B2 T a5 R 7R, PyFoxI2 ORF J¥ 41K
JE 1107 bp, #if 368 DM . fFELRSFHY FH
45k430(128~218 bp); FH 54 8 AE 7E — A BEAUAZ & fif
1§ 5 F % (nuclear localization signal sequence)
RRRRMRR, PyFoxI2 F&HLIEFK, AEFEHZH
PRI, P, HE O — DN A, A TR
HH.

2.2 PyFoxI2 z= (8] & i

I FH Swiss-Model [ A5 iz 55 5 $0l 1~ PyFox12
YL . Z5R R, E ARSI EEH 34
o BEHE . 4 BITEA 2 NERE A (A 1),

2.3 PyFoxI2 S EEFF 5 ER 4 & # Lo 47

M NCBI %4 g FLEE £ 7 A~ Foxi2 ARFAEM Y Fh
() S LR e 5 R4 T [R) R L 6434 o 25 R &2 B, PyFoxI2
SRS AR T AL B R, o, 5L
B3 UL BRI KR DL (Pecten maximus) AR B e
AR 98% . 96% , 5 32N 4G (Crassostrea virginica)
AL R 73% (K 2),

H T T FoxI2 TEAR R iy i X &, i H]
MEGA 7.0 #{'}: ) Neighbor-Joining %} 18 > Fh#
ARG, R ER, BRI RI—Z, TH
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10 20 30

O. bimaculoides
P. yessoensis

50 60 70 80 %20

)
C farreri ... ... ..... MALSFYDSKMEEKADFMDIKFRLFRGGKRPEGFGDNIDNTCDATKTWKQHVGSGLSSPHYKY S SKV S YGVEARLQNNQHC
P. fucata MSEIDLRFKDVKLSENMNFRIENEETLTELRHRHFRSVMK - - GIESGLNEP - LDSKIWKPSIIPSDFSSTCKYGSK- - FGIBMARLENNSGA
C.virginica ~ ......... MSDNKNENL SNSASDENFYDFKMRLMRP SSK - - FLESGF SENGFENK IWKHSFLPSDFPPNCKYGSKVSFGIBMARLENP SNS
P.maximus ... ... ... MALSFYDSKMEENADFMD IKFRLFRGGKRPEGF SDNIDNSSETQKTWKQHVGSGLSSSHYKYSSKVSYGVMARLQGNQQC
O. bimaculoides - - - - - ... ... ... ... ... 5 8 o o) ASVBILRVG - - - - -
P. yessoensis - - - - - MALSFYDSKMEENADFMD IKFRLFRGGKRPEGF SDNIDNT SDATKTWKQHVGSGLSSPHYKYS SKVAYGVMARL QNNQHC
H.discus_hannai - . .- ... ...... MDHLDYKVPVUNSDY VS - - - - o o o m e e et e e et e e e e e e GLAMENDHSQI -
) 100 110 120 |
C. jarreri - - -EDKLTETEDLKPVKNDTEVKEETP IMPIQRDSKCRKFEEDSNKYS
P, fucata KPKDDSNTQNPKLKNVKSETDIKTEHP SKSSSKTCQES IKEEEDLRNS
C. virginica KDNKGVENKEEFVEPKKIKSEKLE- - - - - - - - EKSTGKVKVEDENKYT
P. maximus - - -EDKPSEAEDLKPVKTDTKIKEETP IMT I PRDSKCRKFEEDSNKYS
O. bimaculoides - - -EKKPERALRLGVLNTTTTTNN- - - - - - - NNNSSNSNNNNSNNKEL
P.yessoensis ~ __ EpK]PETEDPKPMKNDTKVKEETP IMSIQRDSKCRKFEEDSNKYS
H.discus_hannai _ _ DNKI1VKTEKLQEDF IEKKSND- - - - - - - - AKDTKSDMSKDAENHS
190 2 . 220 230 270
C. farreri TRIP
P. fucata THS
C. virginica sKp
P. maximus TRP
T
T
T

H. discus_hannai

' 280 200

gfa’”;” PPP - ¥YSQYS - -ALTHNASAHQG

C-ﬁl_ca_“_ PPPAYSQYS QAFAQTSPHNVAS
. virginica PPP-YSQYS QALAHNSSQ-AG

P. maximus

PPP-YSQYS

- -ALTHNASAHQG
--TLNPSSNA - AG!
- -ALTHNASAHQG:
- -SEAPNSSS- -NV

O. bimaculoides
P. yessoensis
H. discus_hannai

PSYAHQYSH
PPP-YSQYS
-PP-¥SQYS

C. farreri --SGP GPYR| AFB35647.1

P. ﬁ,{cata PHGAS -PYR QBX88970.1

C. virginica --GTG -AYR XP_022345405.1
P. maximus --SGP SPYR XP_033724493.1
O. bimaculoides - -MSP TP-Q XP_014785648.1
P. yessoensis --SGP GP YR XP_021353421.1
H. discus_hannai - - SGP -PCR AWV50516.1

330
0

PPGSTISSCGYN-PLPSGVQLSPSAGTTYS -AV - NP

----- SQCGYNAAVQSAMQMSPSPGPTYP -SLPPP
PPGASLTQCSYN- AMQQAMQI SPPHAPSYT -AVPTP
PPGSTLSSCGYN-PLPSGVQLSPSAGTTYS ---8V-SP
STFGAYPTAAMQ- SSMSGMRIAQPP - TNYP SPATAATSP
PPGSTLSSCGYN-PLPSGVQLSPSAGTTYS N- - -8V -NP

----- SINAYP - GMQSSMQISPSPSPYPH S---SVPGA

P2 BRI DU Foxi2 55 HAM A 4 [R1 DR P 51 e Xof

Fig.2 Fox/2 homologous sequence alignment between yesso scallop and other species

LR A FH 25893, 20 G AYHE A% 2 (iR 5 7 5
YIFh NCBI %55, HifLh 1. AFB35647.1; &IHEREEIL: QBX88970.1; ZEMHWG: XP 022345405.1; BRI KR UL .
XP_033724493.1; JnJHAUBERS . XP_014785648.1; WRZRJH U1 XP_021353421.1; 4Lkl AWV50516.1,
ik h DM Z5F938, 21 G AYHE A% 2 (il 5 7 51
Species NCBI Login No. C. farreri: AFB35647.1; P. fucata: QBX88970.1; C. virginica: XP_022345405.1; P. maximus:

XP _033724493.1; O. bimaculoides: XP_014785648.1; P. yessoensis: XP_021353421.1; H. discus hannai: AWV50516.1
The horizontal line is the forkhead domain, and the red box is the nuclear localization signal sequence

HE B W) AR Sl W 3R Sy — S, 1 B 8h i 11 B 43 i —
Ko Horr, EREER DRSS DL KA . SR
+}: U1 (Streptodera trachelostropha)5 R H—7 , X BR
ENTRSEG O RBGE , BB 7 4 32 F 5 = A
RRh—F, w5 5K (Rapana venosa) B h— 37,
ARSI ] (Mollusca)([& 3).

24 PyFoxI2 EEALRFHRIE

RT-PCR 43 #7 PyFoxi2 7E3F 3 Fei DU A= KA TR 41
gUhpy s, SRR, R B AR AR AT A
WE) />4 PyFoxI2 ¥ AR MAFEAE,, (BAESMERE . M5
WU AR WL 3235 . PyFoxI2 TEIN b i ik i fem, H
Tkt E S TR H(E 4).

25 PyFoxI2 EMEREZEARRBPHENREE
it iF qQRT-PCR 7 M # i T PyFoxi2 75 8T 3¢ b )L

PERR KB B 2 Rk BR . Z52 R WKk, PyFoxI2 1
RSB PE IR A 7 TR p S R R B s 7 B0 B B
ETHE TR S, b, Tl Ik B B O (E
(#'5).

2.6 PyFoxl2 mRNA 7&14B§ 40 42 oh () 40 B 5 7 iz

JARI AR A G R 7R, PyFoxI2 5EALT A Al 40
ML AR BT . FEBR S, S EIPEXS B AR L, PyFoxI2
mRNA 725 B PR 2 A 4 A 2 A I 380 BEAAE A5
o, O A Y BH A A5 5 5555 (] 6A1~A2) . PyFoxI2
WY SR 5 01 %) B 15 55 AR U A ] . 7R 3R
. SEAMEXTRRAUAR L, PyFoxi2 1EK IR AAE R 40 i
I RIA R BHPE . FERCAIIE b, MRS A
B 200 0 A T R S L R R A AT B A S
(Kl 6B1~B4),
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1:

Gallus gallus (NP_001012630.1)
Oxyura jamaicensis (XP_035190394.1)
Gavialis gangeticus (XP_019358626.1)
Xenopus laevis (XP_004917868.1)
Amblyraja radiata (XP_032886991.1)
98  Macaca mulatta (XP_014987566.2) Chordata
Homo sapiens (NP_075555.1)
100| r Rattus norvegicus (XP_003754496.1)

97 Mus musculus (NP_036150.1)

Pantherophis guttatus (XP_034295351.1)

4100: Zootoca vivipara (XP_034989661.1)
Procambarus clarkii (QOD42465.1) | Arthropoda
Rapana venosa (AXF79607.1)
Hyriopsis cumingii (QOD42465.1)

51

100

100 | Pinctada fucata (QBX88970.1)
—{ . Mollusca
74 Crassostrea gigas (ACN80999.1)
0.050 98  Chlamys farreri (AFB35647.1)
—_ 1001 A Patinopecten yessoensis (XP_021353421.1)

K3 AEYF Fox2 ARG

Fig.3 Phylogenetic analysis of FoxI2 protein from different species

1234567289

2000 bp

\‘ \A
1000 bp 3 ik

PyFox 12

KRIFGESHT T PyFoxi2 WFS, KBHAH Fox
FEHR R ) FH PRSP L5 38UF DIRRIE . Fox B &
A —1 L FE DNA 454 X3, i 30k 25 i 90 I~
FERRZA (it b £ 4, 2006), 1% 34 o RIE. 4 1B
PrE M 2 AFORGEH . o BB SRS N DNA SR

250 bp P-actin

Bl 4  PyFoxi2 {E R RIS 3215 BERIWEE S, H B Pr &N 5/NALE A (Fan et al, 2011),

Fig.4 The expression of PyFox/2 in different tissues PITHEE LR B Rk o FoxI2 J2— " FesR AT, %

DL 2000 marker; 2: KTk 3: fll; 4: SMEJE; AU E R ARG I AR A FE A

S, 6. JERENE. 7. BHAEML: 8: BREL, 9. kG I, WA SR 5 9 24 N D RE 8 e A4 A 1
1: DL 2000 marker; 2: Deionized water; 3: Gill; 4: Mantle; E LAl , E— R A A IIAE N AT B,
5: Kidney; 6: Hepatopancreas; 7: Adductor muscle; SEFEBINE R TR, AR I 35 B DL Hh R R 5 (DA s (A

8: Ovary; 9: Testis
7% RRRRRMRR, A [E#FH Fox12 B XKHERRF X

—— G Ovary HRAFAEIX %€ DR 5 )7 51 . N (Homo sapiens) Fox12
= K5 Testis FBAWERTRN C i B —Boks 2 R A =i X
(RRRRRMKR), B[l FoxI2 % [ MIANMIAZ ENifE 5 5
H, 2 51Z58 [ i 405 E 40 A% 9 R 4% (Beysen
et al, 2008), Z XI5 Y 5 AR K T B Fox12 % 53¢ [
TASREMUA) 47 A0 e o, R BE R AR AR AN i
Hb, S H I RE ) IEH A4 . R A DL Fox12 %% 5% [
T 1 BEAUAZ R A5 5 gl 5 | 5 L A 48 A% 9 O &

1.5

—
[=]
T

AHXTFRINE
Relative expression
o
(%]

o 1 |
R AR RB ARdE e . o
Proliferation Growing  Mature  Emission DA e 4 Ja ik — R
stage stage stage stage XTI YA BRI, Foxl2 FEZAEIP R
VIR R IR 5 ik BRI AL, A7 R 261 T A

Different stages of gonadal development KB B . A e T P
S B D pg eIk, AN FoxI2 18— ~
B S PyFoxl2 AERFHE I DUPEIR 4 7 HORT 25 4K BIRK R >

B A Wk 3 .
Fig.5 The expression pattern of PyFox/2 in gonadal R AE 1R (Alam et al, 2008; Wang et al,
development of P. yessoensis 2004), AHF53E T RT-PCR 7EHF 3 hed DLEE B FIF R
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Og % 'cMo
‘/ / Mo /OC
Og \Oc
Al Mo 50 um
s
<“«—Sc
B1 Sw

Kl 6 PyFoxi2 TE5F 5 bl UL it 7 AN Ta] IS S0 1) 240 0 = o o

Fig.6  Cytological localization of PyFoxI2 at different stages of gonadal development in P. yessoensis

A: BREL; B: WSS 1. FES; 2. AW 30 B 40 BT
Mo: JEZBE; Oc: SIEF4UML; Og. BRJRANM; Sc: FETHANM; Sg. KiJRAUM; St: A540Ml; Sz. KT
A: Ovary; B: Testis; 1: Proliferation stage; 2: Growing stage; 3: Mature stage; 4: Negative control;
Mo: Mature eggs; Oc: Oocyte; Og: Oogonium; Sc: Spermatocyte; Sg: Spermatogonium; St: Sperm cells; Sz: Sperm

B PR RN 2 PyFoxi2 5 AR IAFTE . WA FHE—
MR BFSE h R IR, Foxi2 TEVERE . 5. FIFEL.
JEER . ANERUE IEh A ik, TR KA K F
335 TS H(Wang er al, 2020), 7EHFLE D14 T
PRAT TS 2Rk (RIS, 2012), DL FAIFFEHER , Foxi2
F Dy REASAN R T B A0 A4 1, P REAE oA 2
ZUb i B —E Ui RE .

Loffler % (2003)F 55NN, /NRFETE R E J5
FoxI2 WKL H) LR, AR HEOP b A5 i 1
XU 5 B DU R & T AS TR st I A e 2 ek A b e B
PyFoxI2 7F B SLIG 58 101 1) A= 4 109 04 e 1 2 @ & 1,
YEFEAE AN, 10 Ak 3 U A 8 B B DL R LT T
DI 1 500 (R B AL 4, 2007) . (R, #fEIRT PyFoxI2
A BB 2 7E B 3 A DR I e Je ik . AR R
W, HER R R TR ER . MR RS K
W R AR — B, AER AR TERR R, A KON S Rk
R LY 8 % (Naimi et al, 2009), K HiHE fp & —
NENHEE NS RIBNRE, Bl RN LG
YN TF AR aE . o3k . B Bl R NE B A KR
A3z, eAE T B ERHAYB, RE, Sh4h
ZHiB fk(Berthelin et al, 2001; Fabioux et al, 2004),
FoxI2 TERFF 55 DL BP 51 rp i 3658 S Bl 5 TR R & 2
Jo EFHE TR, X AL R — e Foxi2 3

PR 2R 38 5 90 41 o3 A 8 EVAH DG o T D o7 2 28 BH PR A
SARCISAE T FoxI2 TEUPIE KB i R PR R A2
fbo oAb, R 2SS AR K, PyFoxi2 A1
AN B 3B DI A B A v, R A D A B R 240 i
H ARSI B 5 BAPEAS 5 5 Bl MR A= 5 40 M 1) 8 9 4
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Expression Pattern of the Foxl2 Genein the Scallop
Patinopecten yessoensis during Development

ZHAO Dan'? ZHOU Liqing"*”, ZHENG Yanxin’, SUN Xiujun’, WU Biao?,
LIU Zhihong®, WU Zhou™*, WU Lei**

(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University,
Shanghai 201306, China; 2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of
Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Qingdao, Shandong 266071, China;
3. National Engineering Research Center for Marine Aquaculture, Zhejiang Ocean University, Zhoushan, Zhejiang 316022, China;
4. College of Marine Science and Fisheries, Jiangsu Ocean University, Lianyungang, Jiangsu 222005, China,

5. Changdao Enhancement and Experiment Station, Chinese Academy of Fishery Sciences, Yantai, Shandong 265800, China)

Abstract FoxlI2, an important member of the Fox (forkhead transcription factor) gene family, plays an
important role in ovarian development and sex regulation. To explore the mode of expression regulation in
the sex differentiation of the scallop Patinopecten yessoensis, we analyzed the FoxI2 gene sequence
characteristics of P. yessoensis using bioinformatics methods, and the expression of Fox/2 in different
tissues was detected via semi-quantitative real-time polymerase chain reaction (RT-PCR). Quantitative
RT-PCR and in situ hybridization revealed the temporal and spatial expression changes of Fox/2 in the
four stages of gonadal development (proliferation, growth, maturation, and emission stage). The results
showed that the Fox/2 sequence of P. yessoensis contains the FH domain shared by the Fox gene family,
and the multiple sequence comparison analysis showed that P. yessoensis has the highest similarity with
Chlamys farreri and Pecten maximus (98% and 96%, respectively). The phylogenetic tree analysis
showed that the Fox/2 gene is highly conserved in different species and in the process of evolution. The
results of the quantitative analysis and in situ hybridization showed that the positive signal of the in situ
hybridization was mainly located in the cytoplasm of the germ cells. A small amount of PyFoxI2
transcripts were detected in the gills, kidneys, hepatopancreas, and testes. The expression level of Foxi2
was the highest in the ovary and peaked in the mature stage of the ovary. In contrast, with the
development of the testis and the gradual differentiation of the male gametes, the expression of Fox/2
showed a declining trend, which is consistent with the results of the in situ hybridization. In conclusion,
FoxI2 may play a key role in the ovarian development of P. yessoensis. It is a key gene in the regulation of
sex differentiation in female P. yessoensis. This study provides a theoretical basis for advancing our
understanding of the sex differentiation and gonadal development of P. yessoensis.

Key words Patinopecten yessoensis; Foxl2; Real-time quantitative PCR; in situ hybridization;
Gonadal development
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