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B, & ZN OREKRKY, Kk #Y, wT4”
(1. o R B R DT, M A 0 5 T A0 5

JRA N R BRI E, TR M 5103015
2. M AR I R SR YRR GUE L, A M 510301,
3. EEERE RS, dEa 100049)

BE: REAREELEEZALRR)E —MF N THELZERN S BRAKRNEME, ¥ RN
AT RENERBEFRAEEEELEAR, ALRBIXE TR F 7t 47
FArZes. EHEOAMAENINEEFE, X HERBLXEHELESTRANTHH
¥ A LRRZ RHAT T WH 4K . SMARTL M TN 4 £ 87, %% A LRRZ (kg
4h X Bk T LRRs % A 4 41 3 & — > % % 2k & & 4% (immunoglobulin-like) 25 44 3, & g A &
A5 ER a, FH a4 k& % Y & LRRsFIG-like 4 4 3, % (K (ChLIGR). 7 7 b %t 4 47
%R % &, ChLIGRZ 4 1G-likeZ5 ] M LRRE A M Xk P HT i, HEEEZE & F LT %
W, EhARME T BRAFTEHHRAEERBERELLRER —F XN
ChLIGRERIE MR ¥ ®mkik, MEXKKXETEETHME R . K4 ChLIGRE % A #& K
4 ETS/AP-141 & &0 & 6 T 45 &, 4% B ChLIGRS 5 & 6 )R 7 iR ft A8 5% £ B 1A R 48
Mt RENER, CALIGREA R B4 Z O AN E T Z RS AP T B X LB X
H PR, AEERBETHLAERKE. FLHR, AARXUWT BT FBEHLEHE

LRRZ hE R RFMBEIH, NIFREBEGECLIENEZER.
KRB BB, RAREEER,;, KEAF; AHIH
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—Ffr D ER AR A R R AE B B A5 R B, BB TE K
A5 R BT 45 A R S R 19 2 T RE 25 F HE 4R U
PR IESFIE . 20 . BRI B R R
YRS o HUHEAT T LRRZS 14 50 B P
(motif) B IC F 20~30 1 IR R &, Hmotif% L
JE T NI 2 IR R L I3 75 P A 17 Lxx LXLxxNx L,
HrhLig A a5, /RS o R Rk &L
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LRR Other. LRR_ Only 4k %0,

LRRE AT ZHFETEMAEMEX, 25
SRS A A AR . 7E LA G 22 Tk,
LRRsZ5 14 3 75 Z2 Tl T (8 W 42 977 080 1) i 1) 32 R 2R
F 5% rh e 45 B2 AR (0. A8 Tollkf 3Z 4 (Toll
like receptor, TLR)Z Ji& il 1 s s Mk 45 14 Ja =2
—, LRRsPUHZ 28 By AR UM RS L T T
9 JEURH € 43 F 15 3K (pathogen associated molecules
patterns, PAMPs) 1 45 5 R 45 A5 ML 4h X2, 55
A, FZHANX S LRRs Z A B A 2 5K
KA MR E HE W s A4 . #lan, S LRRsHY
G H i B 32 {& (leucine-rich repeat-containing g
protein-coupled receptors, LGRs)fE M i 22 Fh A= 4 3
2, Z IR EE LR ES . 2R R 2K
(follicle-stimulating hormone receptor, FSHR) &
LGRsZ W AZSHE IS B2, FSHR LY i 51 3 3 {5
5, o AR S e O 36 AR RS MRS A
B I Bl 28 LRRZ 1A 28 11 -5 4 28 40 i - i
KRS R B3 UIAH G B RTFE AT T 2 2 v
P4 2 M LRRES M T REIL Y o KT,
M AP BRI B 5 A LRRES F 3k 5 fo e 3R AR 2544
5 (1G-like) 1) Ty B 52 1A A6 41 405 T 28 B4 3l 4y v 475
BE AT HE . HE TS R B, B 1G-likeh 14 S8 Y
LRREZIKTENUA L B b hin i 2 . AR
RO A B SR 2E A P R R I — A HE R B R
FIRMMLRREZ IR LA, S50 S oAy, HER M
W AIG-like S5 38, R IHORE 12 5L PR iy 24 0 B 5
%45 (Crassostrea hongkongensis)LRRs 5 1G-likeZH
& R 3Z fK (leucine-rich repeats and 1G-like containing
receptor in C. hongkongensis-ChLIGR), {5 H-7E 4t
WRI G & B IR T A D e — RS 5T .

1 MRS A

1.1 ¥ REE

it 5 A A s L E b P K
FRPHFE M o P B W R 43 O A B R 40 i
UL . Z K5 00 KRG & & b 224 6 s R )
R4, A0, SANMIM, #ARH, JR
Jo R SRR A &) SO L A R 2 I PBS TR Uk )R
Bl T 4% 2 R WP REIARAE T4 °Co 5 BUNAT
WAL 412, UIRE . B, SNER .
B AR PSENL. O BERIR R, SR
KB A5 HRE S — R IE 9 T Trizolilk ) f, 7843
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SR G A T80 °Co BYHUN R 7L, PBSIE
Ve L 5 3= M T 75% O BEvs W, H TDNA$R I,
FE S RNAHE BCR FH Trizolik #E47, FEH DNAR HL
K AR 3 Y DN AL AL 55 £ (Magen, T1HE),
A% R 2l A 72 W R F e FEE 1% 350 M 0 el ik G ) H: 5
B, RO E R 2601280
nmAb G B A AT R R R Al

1.2 CHLIGRREREMERFED

ChLIGREG S 77 1) e BOR IR T A IR ) A
TS LW e SR 2R B B . AR AR B AT A R AT
SMART-RACE, 3KHUCALIGRIYS'/3'- il I 1E [X.
A, 95 A4 By 5 31T PR N AR 15 3%
LS4 K . T SMART-RACES cDNAM AR R
FISMART-RACE cDNAJ #4x #| £& (clontech,
TaKaRa)iil 75, 5S1#ULF 1. HIKEWEAFE B
N 2R SR F I 2B A U0 & (MAGEN, H ) #E 4T
At fk B, I 5o 2 pMD-19T 5 2 i, Xt BH
P v B AT I 3R U 91045 B . ChLIGRE 17
51 43 5 $E 22 = ExPASy(http://web.expasy.org) Al
SMART# 44 (http://smart.embl-heidelberg.de) it 17 25
FAE AR 5T (03 1 5 55 L ) PSS A B . D)
A, Z2E KA (C gigas) R B 4 51 31T R R X
I, IWFEHELG N A R 5P a5
ChLIGRW X B, FRELChLIGRI) 3 H 45 ¥4 Fl i 3
FHHE P . 2% Dolan®5 1% 4% 2 A= 9 i 1
LRREE M 458, RELRR_IGE A & 1
J¥ 9 LA S NCBIA TUAR £ 1 415048 17 (http://blast.nebi.
nlm.nih.gov/)BLAST F % 4% 5 v 5 ChLIGRAH (L )
HEHFY], 5ChLIGR—R 1T 275 X, If
P R G AR . 207 5 LX) 2R H Clustal X (MR
A 1.81), SBIEEMHE R G LR (MEGA 4.0 ),
TETRANSAC (http://www.gene-regulation.com)ift 17
ChLIGRZR 3K VR DX I 5tk R - 235 5 o s T

1.3 REHHIE R BERG BAR R I3

ChLIGR¥¢ 5 5 R & [ b 2 < A id A4 4b
5 SR & (Roche, USA), failgid A4~ , Joks
ChLIGR¥ZAT X BEW 5o % 2 pGEM-T# K, B )5 LA
pGEM-T-ChLIGR-ISH A B AR ¢ S5 3 1A A1 i e
TR (F 1) IF SCHRER F R SCARER 430 R U5+
5 5 U TTHISPO Y e Sk ity . % s P W)k T IR
RNA4[i fk A (mini quick spin RNA columns)Zfifk,
afi A, 7 W R VA BE 1% B B B P RS D00 G 58 A
K L4 606 BE TR L 260 F1280 nm Ak 1Ol



3 X, AF . A S AT BT B LRRAZ (A T 5 D) R 4 M 349
x1 XHMREBSY
Tab.1 The sequences of primers used in this study
319 Fr 4 Fik

primer sequence (5'-3") usage
ChLIGR-OF GGTCAAACCACGAAATCAATG ORF 14
ChLIGR-OR GATAAACCTGGCACAACTACT
ChLIGR-GS-F1 ATCAACCAGGGGCGAAAC B TH
ChLIGR-GS-R1 ACTACCGAGAAATGCTTGAACA
ChLIGR-GS-F2 GACATTGTGAAAATCTCTCCTGG B TH
ChLIGR-GS-R2 ATGCTGGTTTGCTATTCTCCT
qChLIGR-F CCATCGGATACTGGGTGAC ChLIGR qPCR
qChLIGR-R TGAAATGGAGGCTTCTGAGA

ChLIGR-3RACEL
ChLIGR-3RACE2
ChLIGR-5RACEL
ChLIGR-5RACE2
qChGAPDH-F
qChGAPDH-R
qChEfla-F
qChEfla-R

UPM

NUP
ChLIGR-T7-F
ChLIGR-T7-R
ChLIGR-SP6-F

ChLIGR-SP6-R

ChLIGR-ECD-GH-F

ChLIGR-ECD-GH-R

gN-Cadherinl-F
gN-Cadherinl-R
gN-Cadherin2-F
gN-Cadherin2-R

qSe-Cadherin-F

GGTGAGCATGGTCATTGGGGGAATCT

CATCACCAAGGAAATGTGCTACACCC

GCTGAGGCTCGGCAATGAAGAGTGAC

CTTGCAGGAGAATGGCAAACCAGCAT

GGATTGGCGTGGTGGTAGAG

GTATGATGCCCCTTTGTTGAGTC

CGGGATCCATGTATAGTCGGGAGA

CCCAAGCTTTCACAGAGAAATCAA

CTAATACGACTCACTATAGGGCAAGCAGTATCAACGCAGAGT

AAGCAGTGGTATCAACGCAGAGT

ATCGTGTAATACGACTCACTATAGGG

CACTAGTGATTTCCAATTCCC

AGTCTGATTTAGGTGACACTATAGAAT

GGGAATTCGATTCACAGCTGT

CCGCGTGGATCCCCGGAATTCAAGAAAAATAACTCTGAACCAGACTGTC

ATGATGATGCGGCCGCTCGAGAACCGTGAACAATCGGGTCA

ATCACCAAACCTGTCCCCT

TGTCTCTGTCCACCTCAAAATAC

ATTAAATGGCGTGGTGCGA

TGACAGAAGCAATAGAATAGCG

ACACGACCCACAAGTTTTTCC

3'RACEX: 51

S'RACEX: 51

ChGAPDH qPCR

ChEfla qPCR

RACEI#H 514

JEE AR AR i 46

pGST-HIS-ECD

Ergixaged

Cadherinl gPCR

Cadherin2 qPCR

Se-Cadherin qPCR

qSe-Cadherin-R ATTCTCCGATGCCCTCTCC
qMRG-F AAAGAAATTCGGGTTAGAGGA MRG qPCR
qMRG-R CATGTGTAGCACCAGCACAG

JE OARLAS H o B2 e S J¥ EKL(JCRNARFPBST: HIWE); /KALFE S 2458

U e 2 A ST 24k 5 S U AR O 2 FC ML g v A
7T AT IS A 8. e i KA it A A

HE AL B, AR A KA W (10 pg/mL)1Z 20 min,
HAMRBERL LT, H&0.25%085 BRI 1 TEA
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WWOIZ A S min, 55 0.5%005 B2 IF (1) TEA
VEWOR HOFE S min, Bl JE FIPBSTURE2i , AHIK
5min, 4%2 5 W5 [ 5E J5 H JTCRNARFPBSTHE3
W BERTIZARAZ, PBST/Z%AC K (50/50)7% 9,10 min,
100%44 3¢ 65 °CI WL s FEM A3,
AR5 PERNAREN (1 ng/mL), 65 °CiRiflid 7% ;
FEMTGUE, 243865 °CF 2xSSC(50/50)% 1L
40 min, 5520 minffe iAW ; 65 °C T, 2438 /2%
SSC(25/75)¥% 1140 min, 4520 mindf FiAW ; 65 °C
T, 2xSSCIZ#I30 min, FH&0.1%Tween 20 fY
0.2xSSCIZ 160 min, %330 minfleH iAW ; RT, 2
U FMaNaT 20 min, %10 minde @R ; F&5E
M, 22 T Blocking solution 4 h; Hi A
H ., Piik/Blocking solution(1/3000) M & i %7 ; $it
R, =0 T MaNaT 3 hd I, %530 minffe
B, e B, 134 T Detection buffer 30 min
Ph b, BERR10 mindffias ik, BEJS i ANBT/BCIT
TG %) RGBT ST, FY R,
20 TPBST 20 min, %:f% 10 mindFrin ik, &/5
FETF70%H i —PBSH M, 3% A A 41 ]

14 HASHERELESITHARIAE

K F 52 ) %€ 5 PCRJT I X% ChLIGRF 35 7K
PEAT 2 A, A s A el Rl R O
K (ChGAPDH)FN A # 4 W5 #4155 4iE 41 [H 7 3 (X
(ChEIfo) 3 5IWE S HE 3 A FE NG & & & I 3 3k
KNS, M T % ChLIGRI R ik it .
Fok B AR AL BT A R 20T IR, W SRR
PrimerScripti¥i % 5% i/ 7] & (TaKaRa, Japan), f#i 1
ng RNABAR , H5 cDNAF= ¥ B 1045 i £ SE I
I PCRTAEBINR , SZHT E £ PCRIZ N K FH 26
ICPCRIZ Y IR A W (Genstar, W E), KT N
95 °CHIAZPE10 min, BEHE45 A8 PR K AE (7
W, Hrhas10s, IBk10s, EH20s, H&5iH#E
Frig it 2o b, BIN 7= )  Re S ik o SRR E
WPCRYJHATIRE S, IR HISPSS 13.0i 172
5 E T .

1.5 ChLIGRAESMX R #% = 40 & B il & A1 88 2
Basb e

R 45 445 4y 358 FUI 45 K ChLIGR 2 B 15 5 ik
R B A1 X BE 810 30 7 g 28 A 52 56 2 A8 B A pG S T-
HisFRiL AR (3R 1), R H ¥ PCRI 1 BH 1 ve
I 5 A R A FORL IE AR G iR . 4k B pGST-
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His-ECDHI %5 244 pGST-His} % /L DE3 K i
Wz S MM (24, THE), PCREEHME
%o HARKBSFEITFOT, SRR
W, WH1 : 1007200 mL LBHLE R F7 4~
KKEFE, 200 r/min 37 °CHEIRES 33 s BN
IPTG(Z ¥ 41 mmol/L), F200 r/min 28 °C4c 1
FRERES£12 ho 2 SDS-PAGE HEL JK A6 0 A 6
KA B OB, JEAR AR (PBSTE &) Tk
W AE R W, 4 °CF 15 000xg B5.0 10 mindi
£ EHEWRSUI0E . B3RS GSTSS & alifb it 2l
b, DTTE R 1 b 5 L2 R 5 CAPS 2Ll W
R, KB R R B 41 (GE Healthcare,
USA ).

T s - 07 S 200 L TR R R A o g i 20 480
AR, T A 5 8 R 20 o CHE FF
SR, ALFE20% A9 4 05 1375 IR, 74%H9 minimum
essential medium(MEM){5 557, 5% i £h 75 T BE
W (ERE65%)F11% H4ERE . K H#% 1 mg/mL|
B Ak PREH RO X BRZH B R AR W R SR, B0
WM, RBRES RS IRINB R . T
AhPRJE3. 6. 12F124 h B0 YEEAR, Trizolik
PEHRNATf e [ 3R J7 74 il % cDNAKI AR , #4755
A 5 f PCRAS I =A™ i 28 85 26 2 11 (N-Cadherin) £
KI5 — 5L 1 4 @ 2R 11 (MRG)AH G SE R 1Y
KK AL . N-Cadherin 2 | 5 Jifd 5 40 it 55 %
EE I AR SE R, MRGE M i A5 5 A
M) FELEIRER , RefiF AT RSt 72 . Se-Cadherin
IR T Sexostrea echinataf’) CadherinkH & 3& K, SZHF
JE EPCRYJHEATIRE S, FF R HISPSS 13.0i#47
255 VRS T

2 #HR

2.1 ChLIGREKS5XEWMEEZED

ChLIGR cDNA%K:42511 bp, f#F117 bp
5 AR FHIEIX . 1938 bp T [l EHE F1466 bp 3%
JERPEX, NCBUF I IL 5 HKX236459, H
ORFHitth 6454 2 FE R AR AL, FL & A — B f5 %
K, —AEeHIch e &R R A, —
A G BE KR 1 RE 25 R BBOR B R B S DX, L P
B T — A BUE A 2 ) 38R A 7 R 81 X AR
T He At w] R 590 Ty 8 45+ 35 Bk B 1 S 08 A B
HEATYHEE SR S 6.01, FUK/N Yy
72.3 kuo AR 22 P B ELGE 28 S AL 1) 2R Gtk AL
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IR, ChLIGRAETLE T 8K S 44 9 1) AH AL 25
2L [ A 50T HABLRR 5 IGH 4 32 74 52 1 1)
— B (El 1) ChLIGRIA 3l ¥ B 3 17 90 9 R ) A7 7
ZNH5EE ML EH TGS, B
$EFork head box D3, HLF, Evi, HNF-4f1CDP
CR1% . B T AP-1MIETSH % N+ R K45 &
M, ER R UER N H— D ETS/AP-141 G 8%
F(E2), FWHChLIGRF AR ] EZ I AP-1HI
ETSZ 5 AH G 51 K 1 Fp [m] il 422

2.2 ChLIGRALHHEMRKRAE SER

ChLIGRZH 2153 5 ik itk . 7n , ChLIGR] iz

TR T ORG24 40, FR6E . B 540 E
35 4 il B L P Rk KRB, AR O
FIRK A, MAEINER . MR . THALR .
I L0 A 5 L v 2 38 AR R (13) . IR K
T 45 I ) 26 38 1% 0 78 ChLIGRAE 3K 90 e Ho ) 1)
YR 24 R A AR AR K, (H 3 38 IR R 1k K
G T, i H s TR I 2R B . CRLIGR
VR 9T AH XT3 3K K- 43 i 2 2 R I Y 394
20 MO 3AE L 44 MO 104, 84 LI Y
M, ZIREA TR, B L A X ik K
DRI 17.8%, LIRSS REN, ChLIGR
T S R3] R i R 4014 70 T EE T e
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o =l ~
o0 bl — =i
¢ % 54 % F
4% %5 NG
e @ 0.2:| NN 6&
Z K ~
’79 < b g éc’b‘
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Fig. 1 The cluster of ChLIGR and other similar proteins

ChLIGR is denoted by solid circle; the homologous proteins from other species are denoted by solid triangle
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R 2 1938 bp
gene structure
L 3465bp
—
e —t

ALY X .
expression regulatory region
fork head box D3 ‘HLF . Evi | HND-4 \Oct-l

ETS family 'AP—I 'Cutl 1 ® ETS/AP-1-like CF2-11

/D
LR IX T bty [X
untranscripted region exon coding region

2 ChLIGRERZEHMSHRAFEAMR
Fig.2 The gene structure and transcription factor

binding sites in regulatory region of ChLIGR

°
5
':'—Eié g
v ©
wE O b bd
28 2] ﬁ ac ﬂ a
= 1 2 3 4 5 6 7

i 1] stage
(a)

ab

bd
be ﬁ bed  ped bed ;
W 0 4
9 10 11 12 13 14 15

ZH 2R tissue

(b)

ol
SO == —
ORI oA

FHXF A K
relative expression level

B3 ChLIGRIERG % B & RHHIRIZIES
AR ER S B RIL G
(a) ChLIGRIE it & 8 4% B W12 1K 3% 5 (b) CRLIGREAA U1 23 43 A1 35
Rk 1ZREUN: 2. 24000 3. 440N, 4. 84U N 5. R
W6 MR, 7 Y R 8. s 9 B 10. M
VL PR 12,940 13, M4 s 14, A5ElL; 15 k. ZE5%
W NS FRER IR (P < 0.05)
Fig. 3 The time-dependent expression pattern during
embryogenesis and tissue specific
expression pattern of ChLIGR

(a) the time-dependent expression pattern during embryogenesis; (b)
tissue specific expression pattern; 1. fertilizered oocyte; 2. 2-cell; 3. 4-
cell; 4. 8-cell; 5. blastula; 6. gastrula; 7. trochophore; 8. gill; 9. labial
palp; 10. mantle; 11. gonad; 12. digest gland; 13. hemocytes; 14.

adductor; 15. heart. The significance is denoted by lowercase letters(P <
0.05)

http://www.scxuebao.cn

2.3 ChLIGREBEEEIR R 2432

SR A A R R, NG B RN IR 24 ChLIGR
FomBe . BIRMMMERY], ChLIGREF S
R BTG AR AL, R R IR T RS — O R AL
(Blastopore)[X 35 . #H %5 4l di ] ChLIGRE 5 ) 55 ,
{EATY BB A I T 55 2 BB AL (TR ) o B AvE 2 38 45 2R
5 LRI IG kB & AR IATEM ST, ChLIGRIF
5 E B R R R i R A R AEME SRR R R S
ChLIGRTE W6 i s R A axk 2 v & 44 1) 2 A H
BYIAHK

24 FHEHWEEMAMChLIGRE/NXEHLHER
AT

SDS-PAGE%E i 7R ChLIGR I 41 [X 5 41 55
F R0 /N R 7205 ku, 25 AR AR R (IR /N R
28.8 ku, Zkl K/N5 i — % (1514), ChLIGRA#
ANX B AL FRER AN A S5, LAN-Cadherin WY
& 1 345 2 R 14 A 6 3 PR 7R A HRLZ R e R AT L
B R N R R B R G8 LR . N-Cadherinl
N EAN S 6 Wi i 2 1, FEALFH)S 12 hik Ti
g, 24 hJE Pk =Xt BB U1K (B 5). N-Cadherin2
Fi1Se-Cadherin R A EAL PR 12 WA /KF B E =
Fxt B, WoR R [F A5 26 R 2 20 0 i I
AN—F, SXBAEAMIL, MRGHE K KI1E 4L HE

ku 1 2 3 M 4 5 6
116
66.2 .
45 - -
35 e

18.4
14 & a—

4 BHIXELAERSTHHELSE
LA 2. 2B S W EEA; 3. TR EAL
s 4 mAFEALM; 5 EAERKFSHEBEA; 6 TAEME
BIPEXS f ML MRl

Fig. 4 Preparation of recombined ectdomain and
control protein
1. the control of empty vector; 2. the total protein in induced E. coli with
empty vector; 3. the purification of control protein; 4. the purification of

recombined ectdomain; 5. the total protein in induced E. coli with pGST-
His-ECD; 6. the control of pGST-His-ECD; M. protein marker
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Fig. 5 The differences of cell migration related genes expression level in ECD treated and control
(a) N-Cadherinl; (b) N-Cadherin2; (c) Se-Cadherin; (d) MRG. *. P<0.05; **. P<0.01

Ja3~6 WfF R &% 2R, HTEREG 12~24 hik
R BT, R X B4 T MRG I 3 1k K
A, i () 328 5 T v, LR GA b AR S [R) B
ST AR

3 iR

A5 EE LA ST HIME B . mRNAK

S ) i PR 3 38 RS2 A A X FE 4 2R P 40 A Ak B
RN 3 IT TR T T ChLIGRII AR IS RE , %145
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Cloning and function analysis of novel LRRs receptor in
Crassostrea hongkongensis
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Abstract: Leucine-rich repeats protein is a versatile ligand recognition domain present in receptors, which is
involved in many important physiological processes such as development, immune responses and hormone
regulation etc. A novel LRRs protein with significant high expression level during embryogenesis was identified in
this study. Its function was investigated by various methods including cloning, sequences alignment, in situ
hybridization and in vitro treatment with recombined proteins. SMART analysis indicated that an 1G-like domain
was located in the extracellular region besides the LRRs domain. Thus we designated it as Crassostrea
hongkongensis LRRs and 1G-like containing receptor (CALIGR). Sequences alignment revealed that ChLIGR is a
new member in the IG-like containing LRR proteins superfamily, and most of its homologous proteins belong to
mollusk without any function related description. Consistent with its expression pattern during embryogenesis, the
in situ hybridization results showed that CALIGR was expressed most highly in blastula stage and was distributed
to a distinct place in the embryo. Combining with the predicted ETS/AP-1 regulatory site upstream the promoter,
we hypothesized that CALIGR would be involved in gastrulation related epithelial-mesenchymal transition process.
Notably, in vitro treatment with recombined extracellular domains of ChLIGR augments the expression of
migration related genes, which partly supports our hypothesis. In conclusion, the function of this novel 1G-like
domain containing LRR receptor is preliminarily unveiled as an activator for gastrulation by promoting the cell
migration.
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Plate The whole mount in situ hybridization

10 pm 6 10 pm 8 10pm 10

Arrow indicates the positive signal. 1. fertilized oocyte by antisense probe; 2. fertilized oocyte by sense probe; 3. cell division by antisense probe; 4. cell
division by sense probe; 5. blastula by antisense probe; 6. blastula by sense probe; 7. gastrula by antisense probe; 8. gastrula by sense probe; 9.

trochophore by antisense probe; 10. trochophore by sense probe
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