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B2, SoxBEE PRI Bk T 8k &k BRAE #i 2 4EL 40 it A7 3%
IKLAAN, AF ph 20 K LA AR 0 2 U i B AT 3R
ik, MAGEERBRHEN AT SRS, TE®
BRFIRIX S, #E—20 R H P A E Bl R G L
KRG FREER B, SEMESIWMEL, T
BMES W) SoxBIEH W T £/ A7 SCR¥E 1, 7
TG SR (Drosophila melanogaster) R G TE i 72
H, Sox143E N1z Higm &A% = Mikmk
(Dugesia japonica)¥) SoxBHk [F 5 5 3 3k T3k F A
i, EHO = SR T VIR IS, SoxBHEH
()38 0] Z SR ST AP 2 FAE DY rh ARG
## (Eriocheir sinensis) T & B — 4~ SoxB23 K 7E 4 If
W S R Y A PO E BE (Seylla paramamo-
sain) Sox14KE e B & & FIRIG & & el iefE
FH BT i A

AT SRR T H 524 (Crustacea), /2 H
(Decapoda), # T #l(Portunidae), HEE
(Scylla), FEFNE F 25040 T B 7 1 i 45 8 W 5
T H AR e EREE . 2 NnE
m, BAMRR D AR SRR, &
A T 2R g 1 1 i B Y A T s 1
HHT N T IR 58 0 i RS = 2ok FlE OB, O
T JLAF R 7 8 55 58 1 AR YR, T AT A 4
T BT IR O D R IR R R T SR
PO, BRI T 7 B8 SR Y Y, X R
JREFEMEE A THATEENIFE, KX
WoBEERELBTAELTERSL, WS
WEEIES FERRKRESR, R8s M
AT AN E R S5 R A A A A N AR AL, O A
W TG At B R, R TR AR A . B
JROE 1 LA K bl 8 R G808 AR B AR T .
WG & B 5T H il 2 0 TR 8 2% LA E™,
IR B & B 0 HLI A 5T D, X G B
PRG0N R AR T B 5 LA B 5T T R
5590 A SEIG A AR H 0 B s A rh RS T L
1% Sp-Sox 1451 (GenBank’& 5¢ 5 . FJ613627.1),
BT SoxZXBAEMRIG LT . MERRE . ARG
RESFEITHAER], AT E X Sp-Sox14)7 5
PEAT AWM B0 0T, RIS 285 45 SE i 5 B PCRAN
AL A AL HAR , W5 Sp-Sox 14 AR/
BAMHL, M LBEWBRMEIG XE W
ik, HEMILAEVERR & B MG & E el fg
YEH .

1 MRS T

1.1 SEIe#t Rt

PHF B At E TR RAR AT,
AR LB O B I S AR S = B AR
177 20 O R A B i B ) e R A S L
JCE A A B O R A0, 0 O TR AR . B L AL
WLOIRRE . Bsheedy . sty 5. S
21, 7RV A 3R o R e 80 °CIAfF
o SR A IR SR B H 20164 17 A
201642, Jp PHAIL M TN 1 22 B A B Z A U
FREBILISH, MK A10~13 cm, fKFE R
330~500 g, HHEMW SR THRL R AMEKT, 2
HEAT T EE AR A ER , I B 221 25 R B )
WA, aE— 2D AEF I BR 4 R R RV B Bt
X053, # B — IR R i — &6 3 B T RNAlater,
4 °CiHHIGHE-20 °CRAF, H TR E &
PCREZHE; 75— E T4%Z2 KW EE(PFA, par-
aformaldehyde), 4 °C[EE %5, H1xPBSHE
EPFA, JHKIKT70%. 80%. 90%. 100%H
ok BE R K, AEYR20 min, )5 T HT A9 100% H
g, —20 °CORFF, TR A58 S0 5

RNA#if #2187 & Total RNA Kit 2(OMEGA,
USA); #i%% 54K £ RevertAid First Strand cDNA
Synthesis Kit (Lithuania, EU)5T7 RNAX & fif
(Lithuania, EU)IY H Thermo Scientific/Zy A ;
AceQ®qPCR SYBR"Green Master Mixl H g &L i
ME%®E/SF]; 10 x DIG-RNA Labeling Mix (Indiana-
polis, IN, USA)5 Anti-Digoxigenin-AP Fab Frag-
ments (Indianapolis, IN, USA) B % KA F .

HR A Sp-Sox 1477 HN B e & 51 W) A AL 2% 58
519 N2 18S tRNAGIY), 28l L HEsG =9
TARABRA G U
1.2 SKWFEE

A WAE & F AT J 51 [R5 B X
BLAST#X /4 (http://blast.ncbi.nlm.nih.gov/Blast.cgi)
#47; HINCBIH [ ORF finder (http://www.ncbi.
nlm.nih.gov/gorf/gorf.html)i#E 47 FF ik [5e] 1352 HE 1 X Sz
¥ 50 B0 5 fd FH Compute pI/Mw tool (http://www.
expasy.org/tools/pi_tool.html)FfE il &5 4 1) 55 H, &5 1
sy F & ; FInterProScan sofware (http://www.
ebi.ac.uk/Tools/pfa/iprscan5/) 2 4% 3k K it £ 7 45 #4
I ; ] HNetNGlyc1.0 Server (http://www.cbs.dtu.

http://www.scxuebao.cn
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Tab.1 Oligonucleotide primers used in this study

ElEvEY IR IF51(5"-3") i
primer name nucleotide sequence usage
Sp-Sox14 RT-F GTTCACCTGTGCGACAACAC IG5 & PCR q-RT PCR

Sp-Sox14 RT-R

GGTACTTGCTGTGGGTTCGT

18s rRNA-F ATGATAGGGATTGGGGTTTCC
18s rRNA-R AGTAGCGACGGGCGGTGT

Sp-Sox14- ISH-F GTGGAGAAGGGGCGAGTGT BIREALAAE WISH
Sp-Sox14- ISH-R TGGGGCAGGGCTGATAGA

T7-F TAATACGACTCACTATAGG

dk/services/NetNGlyc/)#r #% bl 54k {7 55, NetPhos
3.1 Server (http://www.cbs.dtu.d k/services/NetPhos/)
AR L A ; SR SignalP 3.0 Server
(http://www.cbs. dtu.dk/services/SignalP/)F- & {5 5
ik; TMHMM 2.0 Server (http://www.cbs.dtu.dk/
servi ces/TMHMM-2.0/) T il & FH 5 B 45 44 35k ;. FH
MEGA 7.0% 4 iy Neighboor-Joining(NT)72: ¥4
ARG

ERNARR G iy L FPCR - M Total
RNA Kit 2(OMEGA, USA)UiH] B4 E s, #2
YA B R IR 5 I DT (B 240 . IR L sl IR
I R ERZIE % N I DO 5 3 BN wP OB 3 N
EREZER T, EREZERITH. ZiRE
FILRC M | e . i) . AR ZH 2L (1
B OBEL DL 8. 8. . AT
MY BB L HRAR) AR R A [ s 4 (R
HORTFMY WY R ERT . DR R
AR BR R AR DR B AR M . R R
RENY: AN O T AR
T WM ERNA, H40 6% 1T Nanodrop 2000
(Thermo Scientific, USA)MI E RNAK & 4l &
() BN 0.5 LA s T 1 %0 B¢ M 458 e v, K AR 00 JFE 5
Ak W2 png A RNA, 7635 %% 531l DNase 14k
B, SR 5 AR A 30 A s R &y B AR R AR UL
FIHBENLT |9 & BLcDNASS — 4585, 7 Bl 24 4%
BOTAE 2 B PCRIE MR 5 7 s I I A1 At A
5FAT, A B 18S IRNAME A NS AR .
[H 2 3k 7K ~F- i AH X 2% 3K 1 (relative quantification,
RQ)AYFHJ{E 5 ME 1% (mesn+SE)R 7~ ;. F| I SPSS
20. 0% A% B4 R A7 B 3 U5 22 9 M7 (One-Way
ANOVA), P<0.05% M %R,

http://www.scxuebao.cn

PR RAL R PCRY M HAYEEH A B,
H 5=y 2 v gk ks i, BB Il i fs 3% 42
PGEM-T# &, f#i43 H W R B iy 5 s A T7)A 3l
T FA)E AT B S BRI LA B 0 B
ANJrI s T7-Fal¥5 B W5 H IE m 5] 9 (Sp-
Sox14-1SH-F)REAG I H (1) BH 1 52 [ 4 I 1) 476 A
T7-F5 H W 1 51 9 (Sp-Sox 14-1SH-R)fig £ il
R PR S B R IE R 5 SR B ISR I
¥, FFHEABIHTI-FS B EEHER 514, L
J KL A B MR AT PCRI N, LA 45 4k M4k
cDNAFE N RSN S At s FIFHT7 RNAZR A fifg iE
7 1 A B SR A £ 1E SC(IE 1) 4/ A 1 c DN ACH 5
M) 5 SC (2 1) i A B9 cDNA A #E B )RN AR £
PREF T80 °CIRAF4 H o MRS STk 3217 1 07
B, EATREMRIE A 22 22 SL 8 . SE G IS (A
R+ Fl Leica DM5500BIE & W 5 W2 I FHA 1R

2 4

2.1 Sp-Sox14EEF5 5

Sp-Sox14 cDNA4:£:2558 bp (K1), FH414E
77 bpHYS'UTR, 1284 bp Y JT 1kt /) 2 HE F111196 bp
f3'UTR (fdffipoly AR). 3'UTRE A SR A
A5 5 AATAA, Sp-Sox14 cDNAJF I W] 4 tith & 427
AR, PN A H 3T 2 4743 ku,
SEH 28 6.04, Sp-Sox 144K [14550~1164 & Kt
1% R SoxF& Rl F 5 A <1 45 #4 B HMG-box

SignalP3Hr ok & BLH A {55 K, THMHMM
Iy AT LTS IR IX . NetPhos 3.1 Serverfi il i 7 H
T A0 L F R RR AL S, 17 N R BRIk
L s RSN s A R W PR AL A7 25 . NetNGly 1.0 Serv-
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1 TCGCTTCTATCTCAGGTTTTAGGACTTGAGACTTGTACCTAGTGCTTTAATAGACTTTAA
61 CCAATTTAGTGATCAAAatgttgccacaaagegtaacagatcgttccacatcegeccacca

1 MLPQSVIDRSTSPTT
121 caactcagggagtaatatttggatctcaactagtccaagcaaactccagaactecttaca
16 TGV I FG6GsSQLVQANSRTITPYS
181 gcgatgctactcagacgaagaagcataacccaaaccacgtgaageggecaatgaacgect
36 bATQTKIKHNPNHYKRPMNAFE
241 tcatggtttggtcacagatggageggegagaaattgtcaagttegececetgacatgeaca
56 MvVwSsSQqQMERRETVKFAPDMEHN
301 acgcagagatctccaagcagectgggaaagagatggaagaacctgacagaggaccagegge
76 AAETSKQLGKTRWEKNLTTEDA QQRAQ
361 agccatacatccaagaggeggaaagactacgtetgetgeacatgeaagaatatecagatt
96 PYTITQEAERTLRLLIHEMG QEYPTDY
421 ataaataccggccacgcaagaagacaaaatctggtaactctaagtcagtggagaaggggce
116 K'Y RPREKIKTZKSOGNSZKSVEZKGHR
481 gagtgtcgaaagctaaggacaagaacagttccagegttaatgecatcaagggtgteaage
136 Vg KAKDEKNSSSEVNATLKGVEKL
541 tgaccgcagacccatccagggegeacgtcaccacaggtetgteatecataaaccacaaca
156 T ADPSRAHNVITGLSSITNIHINK
601 agctcaaactcaagctcaagattgacaaaaagttcaaggactcgatceggaacacaaaca
176 L KL KL KIDZEKTZEKTFI KD STIRNT @::ﬂ
661 acacacacactatgtacgttcccatcgegeagtgeacgtegeccgetgaggtgeetgeca
196 [ 1My VvVePIAQCTSPAEVPAT
721 cgeccaacgagatgecagectegeccgagagegectecctetatgacaaccacgtgacca
216 P NEMPASPESASLYDNHVTT
781 ccacgtcctecagtaggageageageegegeagectetatcagecetgeeccagacaagg
236 T S SSRSSSRAASTSPAPDIKTE
841 agcccttecatttatggtetcetacacaatecgagagtgeccetggeceteaccteccteegge
2% P F I YGLYTTITESAPGLTSTLREP
901 cagaggccctegtgtectecaccactgteacatectectaaagatgaccatgacgacgacg
276 E AL VSSTTVISSKDDHDDTDD
961 acgatgatgatgatgagaaggatgatgtaaaacaggacattctgatgtataatcgaaaac
206 D DDDEIKDDVKQDTITLMYNRZKR R
1021 geccatgeggtgegggatgaagtgtttgeacctegaccggteectecaactteccteteca
316 H AVRDEVFAPRPVPPTISLSS
1081 gttcacgegeggetgatecteegeccatcaagatggagecgetggacatcaagecaggaac
336 S RAADPPPIKMETPLDTIZKA QEP
1141 cgccaacggagtecgegetggecgatetegactecctgacggacetgetecagatacect
3% P TESALADLDSTLTDTLTLA@QTIPS
1201 ccgacttcaaagtcgaagtcgatgaaatcaactctgatctegactttgacgetgtgteca
376 D F KV EVDETILINSDILDFDAVST
1261 catcatcggggtcacactttgagttetetgacgtgtegggeatgttgagtgatattggtyg
396 S S GSHFEFSDVSGMLSDTIGV
1321 tgagcaatgactgttgggecgacateggtatcatcaactgaTAACCCCGCGGCAGGCGAG
416 S NDCWADTIGTI TN *
1381 CCGCGCAGTGTGCCGTCATCGTGCACTGTGGTGCCAAGCGCACGATTCAGCAACATAAAC
1441 TTCCACTTGAAGTTGTGGAGTCGAGGAAAGCAGCGCGTGATCTAGTGTAGTGATGTACTT
1501 CATGATTCTCCGTGTAATTCTTCATGTTATTACATATATTACTTATAGGAATCATGAGAT
1561 ATGTGGTGGATTGACCTCTCATTTCAGTGTATTCGAAATATAGTCATACCGACACTCTAG
1621 GAACATACACCATTATAGTGTTGAAAAGTGCCAGTTTCACAGGTGGTCGCGTAATACAAA
1681 CAATAAGTTCACCTGTGCGACAACACGCTCCCAGAGGACGTAATGTTAAGTGCATTTTTT
1741 TTTCATCTCACGAGCTGTTTTATTACGTTGTCATCCCATCACCAGTGACTGCAAGCATCA
1801 CTCATTTCATGTATACATCGTTATTTTCATCATTACATAAATGGAGCATTTTTTTAAAGC
1861 CAAAAGCCACAAACCTCCAAAGCCACGAACCCACAGCAAGTACCACTGAACCTGAGGTGG
1921 CGCCAGAACCATTGCCATTAAGTTTGAGTTGAGACGCTGAAGAAGAAAGAAGAACCACTT

60
120
15
180
35
240
55
300
75
360
95
420
115
480
135
540
155
600
175
660
195
720
215
780
235
840
255
900
275
960
295
1020
315
1080
335
1140
355
1200
375
1260
395
1320
415
1380
427
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980

(Bl1 Fig.1)
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1981 TCCGAAGAGCCATGGAACGGATCCCTCTCAAGTGTGCATTTAGTGGTTCATCATCTCTTC 2040
2041 GTTGATCTGCTCTTGAGAGGTTTGTTTTGATTTCCTTGAGTAGTGAGACTGGGACTGTTG 2100
2101 ATCGTTAGAGAGTCACTGATCCACACACAATACATACGCCGTTTGCTTTTTGCTTGGGCG 2160
2161 AGTCAAGTTGAAGGGAAGGATAACGGTAACGTTTAGTACTTGAGGACACGGGAACTTCAG 2220
2221 GATATCAGAGCCTCAGTGTTATAATGTTAAGTTCTGGTCGTTCTCCTCACCAGTAAATTA 2280
2281 TTTCAATAACAGGAATTACCTCCTAACATAATTAGGCCCACCAACCACCCTCCCCCCACC 2340
2341 CCAACCCCCTGTCTCTAGTCTTTACGTTCAGGTTACTCCAGAGAAAGAAAACAAGAAAAA 2400
2401 AATGTATTTTAATCATTCGACGAAGAAGTTCTCCACAACGCATCCGATGGGCATTTAGTC 2460
2461 TGAAACGTGTGTACACAGATGAGCAGGACGCACACGGGCCTGGACAAGGAGCTGTTGTTG 2520
2521 ACACTAGCTTGTAAGTCCCCCTCAAAAAAAAAAAAAAA 2558

El 1 Sp-Soxl4 cDNAZ KR EEBHNEERFT
PRI R R R IE KL E G T KO B RN R F 45/ HMG-box; S0 AT AUl 7 AR R % s B R A A i b XUF R 28 4
Fig.1 The ¢cDNA and deduced amino acid sequence of Sp-Sox14 from S. paramamosain

The initiation codon (atg) and the stop codon (taa) are all characterized in bold; the HMG-box is in gray; the glycosylation sites are presented with a

frame; the phosphorylation sites are indicated in double underline

er P HoA 3 B34 A7 5 % (Lygus hesperus)F1 85 ¥ (Fopius arisanus)% h—
it FIMEGA 70514 XF 48 7 75 8 S HoAth 181 N, Z 5 5 Hb g SE W (Ceratitis capitata) Fl 2
PN Sox 142 FE 1R )7 9 A e R AL, R A R MR IRy — K3, MPAHESI Y Sox 145K Ky o) —
NJE AT, 48R BN, MCHERSp-Sox145H L (K2).
K4+ Bos taurus
o1 N Homo sapiens
4 eyl i Macaca mulatta

79 IINER Mus musculus
67 K R Rattus norvegicus

LIS Alligator mississippiensis

56" R3S Gallus gallus
T JTME Xenopus tropicalis
BEE 8 Danio rerio

69 50

88 H ¥ Oryzias latipes

100 58 AL Z HE 8 Oreochromis aureus
e W Trichinella spiralis

JB REEW Ixodes scapularis

35‘| K5 WIH Toxocara canis

97 PGS Drosophila melanogaster
ARSI Ceratitis capitata
WIGE S, paramamosain M\

99 _| Ry L LB e 5 Fopius arisanus
50

¥E I Lygus hesperus

0.10

2 RIBIINMIFIEBISox 4R EBRF 5B R G itk 1L
Sp-Sox 14 = M hx i
Fig. 2 The phylogenetic tree of Sox14 amino acid sequences from different species

Sp-Sox14 is marked by triangle

http://www.scxuebao.cn
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2.2 Sp-Sox14 mRNAZE fE s & & B BTHAR FRIA

SEATE EPCREG R KB, Sp-Sox14 mRNATE
WG 45 B AR A KGR (K3), (HAERIRBER
JERLL, 2. 3R & 35 T HABET 1 (P<0.05),

40 ¢ «
8§35
mﬂgso—
Ha 2
g 20 ¢ « T
Teoi5¢
EEZ 10 ¢
© 5t
- 0 _r_‘r—l—ur_l‘l‘f_h‘!—h = . . S S—-—
1 2 3 4 5 6 7 8 9 1011
1G5 8 i 3]

embryonic development stages

3 Sp-Sox14 mRNATE fEfs & & B RTHAR RIK 1B A
LSRRI, 2. AR 3. RIGIRIY; 4. AR 5. I
B 6. LXTBH BT 7. SRR T 8. BIREGFIEK
M 9 SMREAFILMMB: 10 LM 11 . « 8%
35 M 2 7 (P<0.05)

Fig. 3 The expression of Sp-Sox14 mRNA
during embryogenesis
1. cleavage; 2. blastula; 3. gastrula; 4. nauplius; 5.5 pairs of ap-
pendages; 6. 7 pairs of appendages; 7. eye-pigment formation
stage | ; 8. eye-pigment formation stage Il ; 9. eye-pigment formation

stagelll; 10. prehatching; 11. hatching; *represents significant dif-
ference (P<0.05)

2.3 Sp-Sox14 mRNAZE B 4 & ¢H R b pY 3R I&

LINSSTE N NS IEIN, SCI)E B PCRES R 2
IR, Sp-Sox 144 U735 B ME A 4% 2H 2 3 4 AN [
T BE Y 2 1k (P 4), H:rb 7 BT S50 2 8 0 U o 9
PRI 6 MEME T B LY P A B K
VIR Sp-Sox147E MEBE T I i b i1 3k 4
F TR

2.4 Sp-Sox14 mRNAYE 1 BR & & B FTEARY R

TEUN AR K BB B, Sp-Sox14H) K1k B 7
O2J1 (B ¥ 2 A= W0 ) b 385 v 1 LA B B2 0% & B Bt
(P<0.05); FEXGHE A K FH B, Sp-Sox14py#k
AR FIHES, EIF0 R T2 R (P>0.05);
[ % 3, Sp-Sox147E B 5 & B O2 1 (UP #5 & A=
) b 5 v T R R B 45 5 1 (P<0.05)(1A15).

2.5 Sp-Sox14 ERFREMI I

FH M5 22 A7 10 1 cCRNAFR £ F T 88 R J5 437
SRR IR, Sp-Sox 1475 52 MR €4 3 TF U B 1k
T B AL TR IR Sk AR LA R S IR B 7R AT A

30 ¢ o iff female = male
Boste ¢
Eg§ 20
- [oN
®WE 15 j
_ bed d
2210 od 1
5 4| ab abll abe,
2 Ok a2 aadp ol [B] 0ol il [Fa2
1 2 3 4 5 6 7 8 9 10 11
R
tissue

4 Sp-Sox14 mRNAZEEME & HA PRI RIEER
PR BR(OF SRURS 8E): 2 AR s 3R, 4068 S AN
6. HFMENR: 7. 00k 8. s 9. UL 10. B 11 Aty 4
EARFRRERA REMEERP<0.05), TH
Fig.4 The expression of Sp-Sox14 mRNA in
different tissues of female and male S. pamaramosain

1. ovary and testis; 2. brain; 3. eyetalk; 4. gill; 5. haemocytes; 6. hepato-
pancreas; 7. heart; 8. intestines; 9. muscle; 10. stomach; 11. thoracic. Bar

with different letters indicates significant differences (P<0.05), the same below
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Fig. 5 The expression of Sp-Sox14 mRNA during

different stages of gonadal development

1-5 represents different stages of ovary development: 1. proliferation;
2. previtellogenesis; 3. primary vitellogenesis; 4. secondary vitellogenes-
is; 5. tertiary vitellogenesis. 6-8 represents different stages of testis de-
velopment: 6. the spermatocyte stage. 7. the spermatid stage; 8. the ma-

ture sperm stage
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Expression analysis of Sp-Sox14 gene during embryonic and
gonadal development in Scylla paramamosain

LIANG Keying ', ZHANG Ziping’>, LIAO Jiagian', ZOU Zhihua', WANG Yilei "
(1. Key Laboratory of Healthy Mariculture for East China Sea, Ministry of Agriculture,
Fisheries College, Jimei University, Xiamen 361021, China;
2. College of Animal Sciences, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: In this study, a full-length 2558 bp Sp-Sox14 ¢cDNA sequence was obtained from Scylla paramamosain
gonadal transcriptome database. The encoded protein consists of 427 amino acids and includes an HMG box do-
main. Phylogenetic tree analysis showed that Sp-Sox14 was closely clustered with Sox14 of other arthropods.
Quantitative real-time PCR displayed that Sp-Sox14 had different expression levels in different tissues from ma-
ture male and female crabs with the highest expression in ovary and the heart of male crabs. During embryogenes-
is, Sp-Sox14 expression was the highest in eye-pigment formation stage. During the different stages of ovarian de-
velopment, Sp-Sox14 was expressed at the highest level in previtellogenesis stage (O2) and which was signific-
antly higher than other stages. During the testis development, the expression level of Sp-Sox14 was higher in ma-
ture sperm stage (T3) than in spermatocyte stage (T1) and spermatid stage (T2). It was speculated that Sp-Sox14
was involved in the early development of ovary and the process of sperm maturation. The whole mount in situ hy-
bridization (WISH) results indicated that the positive signals of Sp-Sox14 were mainly distributed in the head and
near the maxillipede at eye-pigment formation stage, and near the compound eyes at prehatching stage. A small
number of Sp-Sox14 positive signals were still present in the head and near the appendages at hatching stage. The
results of WISH implied that Sp-Sox14 was involved in the formation of the nervous organ as well as related to the

occurrence of somite appendages.
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Plate Whole mount in situ hybridization of Sp-Sox14
The positive signal of Sp-Sox14: 1 and 1'. eye-pigment formation stage; 3 and 3'. prehatching stage; 5 and 5'. the hatching stage. The

counterparts (framed) in 1, and 1’ are the larger magnification.The negative signal of Sp-Sox14: 2. eye-pigment formation stage; 4. prehatch-

ing stage; 6. hatching stage.The black arrows point to the postive signals of Sp-Sox14
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