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Goldfish (Carassius auratus) Eye Development
MA Dong-mei'?, ZHU Hua-ping"?, GUI Jian-fang""

(1. Sate Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiol ogy, the Chinese Academy
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Abstract: In vertebrates, Prox1 is homologous to the Drosophila transcription factor, prospero gene. In order to
explore Prox1 expression pattern in goldfish, the 2832bp full-length cDNA was cloned, which encodes a protein with 739
amino acids, and the protein exhibits a 93% similarity to Danio rerio Prox1. The results of RT-PCR and Western-blotting
analysis revealed Prox1 expression in eye, brain, heart, liver, spleen and kidney, but not in the muscle of the goldfish.
RT-PCR results indicated that there exists a small quantity of maternal Prox1 mRNAs in the mature eggs, and the zygotic
Prox1 begins to transcribe from the gastrula embryos, and the expression level increased in the developmental process.
Whole-mount in situ hybridization demonstrated that in the eye Prox1 mRNA is first predominately detected in the lens
placode at lens stage. Then the Prox1 mRNA is localized in the whole puerile lens cells and retina germinative zone at the
heartbeat stage. After lens fibers form, it can be detected predominantly in the optic fiber layer and inner plexiform layer.
At the same time, the Prox1 protein expression in the lens is detected by immunofluorescence. At the heartbeat stage, the
localization of Prox1 protein is the same as the mRNA. But when the lens fibers are forming, it is detected in a
ring-shaped region on lens fibers under lens epithelium, which is different from the mRNA localization. The results
suggest that the Prox1 gene plays an important role during lens development, and the roles are different at different
developmental stages. In contrast to expression patterns from the outside to the inside of the mouse, the Proxl
localization in goldfish lens exhibits from inside to outside.
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B s B EUURGE BRI B RS SE (Duncan et
al, 2002; Belecky-Adams et al, 1997; Torii et al, 1999;
Sosa-Pineda et al, 2000; Liu et al, 2003; Wigle &
Oliver, 1999b), AL ZRAZ SR W], FEBE My /)
WP TN Y = BN S LNE B vy (R G S T AT
A 40 1 A AT DA 1 31 Prox. mRNA [ K KA
(Glasgow & Tomarev, 1998; Oliver et al, 1993;
Tomarev et al, 1996). ‘& HIZR1E K Ui EZERR
KEWVFZAL PR TEEEN, b s,
7553 AW L sh P iR & 1 Hh Prox L2 A i D e
I, ProxLif 25 2l &/ Bl F T 22 Ml B AR B B s AN
B AT T o PRIk E RekiE, mT
Prox 3 Al Rk 2 5 S 1 40 P RO AN L 350, 4 i 4
9 9 ) N 7 Cdknlb Al Cdknle 1) F I £ 1%,
E-cadherin 45 AR IEFIA IEMAI 40 AT, 115
AR [P) b VA4l AN BB IE B ARG, o5 5 3 B0
A (Wigle et al, 1999a). IXANZE LU, 765
M I R IR Prox U PR PR 0F T i A4 £ 4 (1) 4
AT A I s AN AT /D

HAT, Proxl FEPIBFIE EEAEP AL, /I
BRI, GF SR gl TCRES R BE 1) £t A — LBt
Fo Ay X5y AN TUEANTE S £ ) Prox1 cDNAs
O 15 3 7 75 B A 4> M1 ( Zinovieva et al, 1996;
Tomarev et al, 1996, 1998; Mizuno et al, 1999;
Glasgow & Tomarev et al, 1998), Prox1 & [ (1) 3L [A]
FFAIE /& FL A5 homeodomain A1 Prospero domain.

4t (Carassiusauratus) s& AT+ =2 W
T, SRPARZ, CURBOM, SR TR A
ARG (AR ok i, S IR BRIE W IRSME A 2
PR RIEA, Wk BHRIR. KRS, AT
WF9T e RIS & & 170 TALEL, AT e b I f o0 #r 1
Yt 4 £ Prox1 2 11 Prox1 cDNA . F| F IR fify 2244
JRAE R AE RN 8 56 5 A I TR AR T Proxd
FE1E W IR < A IR & 5 ek & 2.

1 #MR57F%

11 =& RHEME
SR H] ARG RIEKIE AT AT 4>
AT N TEE, U & & IR 0 R 2R 47 5%
o SRPAHZ, BHERAR. Mo O S RS EFINL
RIFJECH — W 4 fh .
1.2 FRNARJIRERFASMART cDNAS R
FPromega/A 7] ]SV Total RNA Isolation Kit

PEE G A0 RS 223 MRNA, 7V 70 e i 1
SMART c¢DNA [ 5 i 77 ¥ #% #{ SMART cDNA
synthesis Kit (Clontech) #AET 1.

1.3 Prox1 cDNARI T &

FR A LA Prox L R (AR ~F P41, vt 245 149 :
PRI1: 5'-CAGTGATGCCTGACCATGAC-3' (5'5|%,
53-72nt); PR2: 5-ACTATTCATGCAGAAGCTCC-
TG-3' (3’54, 2278-2257nt).

M4 HR I 1Y) SMART R 16 4> £11 Prox1 [
J B F PCR RIS v b 2] pMD-18T 244k,
I . FH RACE J7 4 #1331 H4 K ¢DNA, 1
NCBI M3l BLAST R/ @48 &R [R5 IE A, JFH Vector
NTI suite 8.0 #AFHAT Z AP AL 504
14 Proxl BIREIZFIER % IR S &

PL4xff Proxl ¢cDNA N 3t 293 AN 5L/ (1)
A BLETE5 1) PRES I PRE3:

PRES5:
5'-GCGGATCCATGCCTGAACATGACAGC-3';

PRE3:
5"-GCGAATTCTTAGTCTTCAGATGTTTCCAT-3',

PAPRESFIPRE3 4 514, SMART c¢DNA Jj#i
B, R B TaqBEE A TPCR N, P2 4)4d N Rik
A ARpET-32a, FHPEwFEHIPTGIS S EA & 1RIA.
T A Z s EBUAI % )75 S B Dong et al
(2004).

1.5 RT-PCR#Western blot4 #7

FPromega’A 7] YISV Total RNA Isolation Kit
PRI 4 1055 IS AV R 0 A i - A 2R IR ARNA, 5%
[ I o X% Fh RNA H 3% %% 5% i Powerscrit Al oligo

(dT) & 28 — BE B A cDNA, LLPRI #IPR3
(5'-GAACGCATGCTGTCTTCGG-3'; 899-881nt)
MBI RATPCR MY, LL4x £ 1) B-actin& PR 4 hy X}
M. Western blotf#) J77%: 2l Xu et al (2005).
1.6 EBKFREAMIAR

% Proxl ¢cDNA J Bt (58—899 nt) % %
pGEM-T #fhk, DX AEA ok AR, H PR1 Al
T7 514934, PCR F=#aifb )G FHVE & L RNA %
(Wit F SP6 F1 PR3 514414, PCR ~#y4lifth
Jii AR IE L RNA $RE] (144 - H DIG RNA Labeling
Mix (Roche) H1[f] T7 Al SP6 RNA 54 i M 3t i o7

(digoxigenin) FRiC I UTP ZEARANE 4G — 51 e X
FE SCH) RNA $-%F,  J772:4% % DIG RNA Labeling
Mix #AEF WU o AEARIRIG IR 2258 (1 7155
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I Kawahara et al (2000).
17 RAERBHRUFESH
77152 % Dong et al (2004).

2 & R

2.1 Prox1cDNA BIRFEFIFS 547

4 Prox1 JE[Fl cDNA 4> K4t 2851bp, Hrp 2
223 bp [WFF IR BAEGR S 739 IR . B 3'F
g X (UTRD 3L 571bp, 5" IEgwiis X #5258 LA 57bp.
ARG IX A 2 MBI 2 R RE 5P
(AATAAA), —ANE 19 DNEERIFEFRIT poly(A)
HI 16bp 4, 55—AME poly(A)TFUAAL . 7 3'AF4ifY
DB 1 A5 mRNA AFEER KP4 (ATTTA)
(1,

AT (E2) £, S Prox1H
M55 4 (Danio rerio) Prox 12K A 1) [RI I B e
H}93%, H A (Homo sapiens). K (Rattus
norvegicus). /M. (Mus musculus) F1%fy (Canis
familiaris) (1 RVEME 481%, 549 (Gallusgallus)
MRS 4180%, TN (Xenopus laevis) 1] [A] U
PN T7%. <K Prox 1 & F C-3i 159 2 AR (45
—“~homeodomain (HD; residues 581-636)F1—/>
Prospero domain (PD; residues 637-739). 7EPD"14>
£ L HARI RN ) Prox 1 EE [ 2 — M2 RQ (Gluw).,
2.2 Proxl FRIEHER S

AR ZU RT-PCR Kl (& 3A) KW, &
Prox1 £ 2& 70 HE RTHR TR A e AP 1 B s
TEANE AL A KR, HAENLA T RA
Foril 22k

JR#ZZIE ) Prox] S A Bede e X ua, il
HI AR PTG FH RASI Prox1 45 [ 7E 4 £ [ AN [R] 41 2R
HR IR R L. Western blot 2047 (I 3B) £ W,
4 RZ) 83KkD HUREFAl AT AZEAR L Oy HFL MRS
R 2 2R b A I 2, A LA RS U AS B SRR
ST, X5 2140 RT-PCR K 45 BARST .
23 @& Proxl EMRRA B B3P aIFRIZERF
7ERREE P RS E L

NG R B FEF, Proxl mRNA 7E 3 i
AR AT LA I 2] . 2 HE AT, BRI Proxl mRNA
DEAFAET O, ARG E 2RI, B
Prox1 mRNA FFafi# s 3RIA, 1 H N R 20 H i
WA AR &S (8 4). X5 Proxd
FE R H A G HESD ) 50 1) L Ik B U AR

h T3 Prox L £E & £ I it B E ) I
B RISHFAE, FRATLAProxl mRNA BN EES, 78
A0 AN R I I G T AT AR R A AL, D)
MEE . [F I LA Prox 1 £ 1114 St I3 i f 13 4 4k 5K
5, X Prox 1 FIREAT 96 AL o3BT o SEIR 45 FR W,
SRR BT, Proxl mRNA MG ffE
WRRRG ) i R SR R A I 2 . DI12 pm B D)
FG, TR BB FEE,  dh A B R i B
SRR A 58S, Prox] mRNA B 46 At ol i 22 51
I3 TIXAN SEE ()R L 4 M P, 3X Ui B Prox 1 1] B L5
a5 R A DG R U TR 3 15z 4 i 1) P
RBE5Y IR, TR A A B R AR 0 40 i b
Al LLWEE #|Proxl mRNARGREUE S (EISARIB).

Lo AR SRR A AT S . oy 2, Ak
COB R MRERDE BRI, 5FAE TSk Z,
IFHERT I BT o TEMRERTE Sh A4 9 BT 1R JC R U HE 51 11
41 o # AT LS 3 Prox] mRNASRZ5S, H
FESAA T AR gt (E5C). H%dk
Yo 33 AL I 7 V00T 9 Prox L 2R 1 IR SE A, 45 B 1]
Prox 1 £ [FA7E Co Bk A H 32 B4 1 b Ak dn e v, 15 IR
REZA I 45 R —5 (EI5D).

70 R AT R T, RS ER, (BAE R
AL 4 P AT Proxl mRNAZ A . Proxl mRNASHR !
(A5 5 TR A7 T b A 0 28795 40 1 )2 2 TH) 1R
METYEE . R, LEAPZET 4l 2R A% 2 2 )
() P9 232 v 7 Proxl mRNA SR Z 455 (&
SE); i H A Proxd 8 F 1R S 3 A 45 KW,
Prox L [ 3= 22 A 1 im A4 bR 20 e oy (0 1) i AR 1
Y b —EARICR (EI5F).,

3 i i

PP 6 D 465 440 A e 7 3k R e RS A U e AT
A B PBETE 5 oAk, A ORBERR 40 B S R IE A 1
B e N T B . Dyer et al (2003) A3, Prox1
AT LR /N SV B A I B v i s 41 1) 43 4
RES, B Prox LT 41 H AL T AR5 11532, 1 Prox 1
(1) S o7 & 38 SORT LU Jir e 240 Y 05 125 40 i o0 2R 134
HARRE SRR, R HESI YRR T, Prox1
SR PR Ay s 0 R 3 Ak ) 78 4 A B A
o

Prox1 A —MHZERHEZHFA homeobox
4ZERI (HD) A Prospero 45k, {E prospero 4
Ftelrh, a0 Prox1 S FITESE 678 M SR AL LL
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PR1
TCTCGAGCTGTGCCCAGCTGACAGGCTTTCAAAGATGGCACAATAACAGTTCCAGTGATGCCTGACCATGACAGCACATCC 81
M PDHDSTS
CTCTTAAGTAGACAAACCAAGAGAAGAAGAGTTGACATAGGAGTGAAGAGGACTGTTGGGCAAGCGTCTGTGGTTTTCGCA 162
LLSRQTI KR RRRYDTIGVEKRTUWYGQASVVF A
CGAGCAAAAGCAACCTTTTTTAGTGCCATGAATCCCCACGGCTCCGACCAGGATGTTGAGTGTTCTGTGGTACAGCACGCA 243
R AKATFFSAMNPHGSDQDVETCSVVQHA
GACAGCGAAAAGTCCAACGTGCTTCGCAAGCTGTTGAAGCGCGCAAACTCTTATGGAGACGCTATGATGCCCTTTCCGGGE 324
DS EKSNVILREKTLILIEKTRANSYOGDAMMEPTFTPG
GCAACCATCATCTCCCAGCTTCTGAAAAACAATTTGACCAAAAATGGAGGCAGTGAGACTAATTTCCAGGGAAGTGGCCTC 405
AT I 18 LLEKNNLTZEKNGGGSETNTFOQGSCGL
TCGAGCACTGGTTCAGAGATCCAGCAAGAGGATGCTTGCAGCAATTCCTCACGGGGCAGCCCTCAGGAGTGCCTTTCACCA 486
$ S TGS ETQQEDACSNSSRGSPQETCTLSP
TTCAACAGGCCCTCCATGACCCAATTTGATATAGAGAGGCTAACAGATGAGCATCTTAGGGCCAAAAGAGCCCGAGTGGAG 567
FNRPSMTOQFDTI1IERLTUDETHTLR RAEKT RARYE
AATATCATCCGTGGGATGAGCCATTCTCCCAGCGTCACGCTCCGTGCAGGTGATAATGAGCGCGAGGGGGCAGCCCAGCCE 648
NI I R G M SHSPSVTLRAGDNEHRETGAADQTP
CCGAGTCCTCGTGAGAACTACCGGGAAAACAAGCGCAAGCAGAAACTACCACAGCAGCAGCAACAGAGTTTTCAGCAGCTC 729
PSPRENTYRENEKR REKIEQZEKTLTPOQOQQOQQSFQQ
GTCTCTGCACGCAAAGAGCAGAAACATGAAGAACGCCGGCAACTGAAACTGCAGCTGGAGGACATGCAGAAGCAGCTCCGG 810
s A R KEQKTHETETRTROQLZKTLTOQTLTETDMO QEKT QLR

«— PR3
ACTGCAAGAGAAGTTCTACCAGATTTACGACAGCACTGATTCTGAGAACGACGAAGATGGAAACATCTCCGAAGACAGC 891
0 L 0 E K FY @ 1YDSTHDSENUNDETDGNTISTETDS
ATGCGTTCCGACAGAATGGACAATCGTGCCCATGACTCTGTCCCAGATCGCTCCGACAACGAGATGTCTGACGTGGATCCG 972
M RSDRMDNRAHHDSVYPDRSDNEMSDUVTDTE
GGGCACTTCTTGGATCGAGCGTGTGCACTTATTCGAGAGCAGAACATAGTGACAGACGGGGACAAACCCAAGCGCGATGGG 1053
G HFLDRACALTIREQ QNTIVTDGDZ KT PEKRTDG
TCACGAGGAAAGAACCAGGGACCAATCTCCATGCATGCAGAGGGCAAACAGCTAGCAGAGACGCTAAAACAGGAGCTCAAT 1134
SR GKNOQGPI SMHAEGE KT QLAETTLTE KT QETLN
ACAGCAATGTCCCAGGTAGTGGACACTGTGGTGAAGGTCTTTGCTAAGCCTCCACGCCCAGTTCCTCAGGTGTTCCCACCE 1215
TAMSQVVDTVVEKVYFAKPPRPVYPOQVYFPEP
CTGCAGATGCCTCCTGATCGTTTCGCAGTCAATGGAGAAAACCCAAACTTCCATACTGCCAACCAGCGCTTGCAATGTTTT 1296

LQMmPPDRFAVY NGEWNPNTFHTA AN GQRTLTEGQTCTF
GGTGATGTCATCATTCCTAATCCCCTGGACACTTTCGCTAACATGCAGGTGCCCAACTCGAATGACCAAACAGAGGCCCTG 1377
¢ DV ITITPNPLDTTF FANMOQYPNSNDO OQTEAL
CCTTTGGTAGTGAGAAAGAACTCCTCAGATCAGACTGGGTCTCTTCCCACACCTGGGGGTCACCATCATCCCTCCCTCCAC 1458
PLYVREKNSSDOQTOGSLPTU®PGGHHHPSLH
CCCTCACACTTATCTTCCGCAATGGGCTTTAGTCCTCCCTCTTTCCGCCATCCTTTCCCCCTTCCTCTAATGGGCTACCCT 1539
P S HLSSAMGEFSPPSTFRUHPFPLPLMG©GYFP '
TTCCAAAGCCCCTTAGGTGCCCCAACAGGGCCTTGCCCTGGAAAGGATAGGTCTTCTCCCGAATCTCTGGATCTGTCCAGA 1620
FQSsSPLGAPTGPCPGEKDRSSPEZSTLUDTLSR
GAGACCACCATTCTACGGACCAAGATGTCATCCAACCATCTGAGCCACCATCGTTCCATCTCACCAACACACCCAGGGAAT 1701
ETTTIULURTIEKMSSUNHLSHUHRSTISPTHPTGN
GAAGGCTTGTCCTTGTCCCTCATCAAGTCAGAGTGTGGAGACCTTCAGGACATGTCTGACATCTCTCCATATTCAGGAAGT 1782
EGLSULSULTIZ KT SETCTGDTLTIGDMSODTIZSTPY S G S
ACAATCCAAGAAGGGCTTTCTCCGAACCATCTGAAGAAGGCCAAGCTGATGTTTTTCTACGCACGCTACCCCAGCTCCAAC 1863
T I1QESG
ATGCTGAAGATGTTCTTCTCAGACGTGAAGT TCAACCGCTGCATCACATCCCAGCTGATCAAGTGGTTCAGTAACTTCCGT 1944

O

bAGTTCTACTACATCCAGhTGGAGAAATTCGCTCGGCAGGCCATCAACGACGGﬁATAALAGGGGLAGACGAGCTGAGCGTG 2025

2187

2268

CATGAATAGTEATTTTAATTGCGTACCAAGTATCATCCCATCTTTTCCTCAATCTTTACGAAGTAAGAAGTHGCATTCCTG 2349
stop
TTTTTAAGTCCCAGCTACTTTAAATTGACTTGGCTGTTAATTTTTTTGGGGGAAAGTCTATCAAATTCTTGATTGTTTTTG 2430
ACTGTGTTCAATCCTTACCCCCTTTTTCCTTGCCTTTAAAATGGGCATTACTATGTTCACCACACAATGGTTAACAAATGG 2511
AACTGACTCCCTTATTTTCTCTCTTTTATTGGTCATTTTTGTTGAGGGCTTTCTTTTATCCCCGGATGTTTGCAATGTGTG 2592
ATGGTTTTACTATTGCTGAATAAGATTTGGATTTGTAGCTTGTATAGATGTAATTATTATTTATGATTAATATAATTATTA 2673
CCATTAATGTTATTAATGCTTGCTGCAAAAAAAAGGAAGGAAGGAAAAGAAAGAAAGACAAAAAATTGACATGTGATATAC 2754
TTGTTTCTCATGGCAATGCTACAGAAAATAAATTATTCTTTGGAAACAAATAATACAAATAAAGAGCGGTATACATTCAAA 2835

1 Prox1 cDNA (%I P51 RIfED () 2 L 1y 51
Fig. 1 Nucleotide and predicted amino acid sequences of the Prox1 cDNA

PRART SRR IR IR B T ATG N2 L8 7 TAG M1 TGA - £ RIRTFRRIVINE (5 5 AATAAA HIFHA TR0 mRNA ARE B 1K ATTTA
AT RIL R R, SRR HER R, T homeodomain (HD; ZIEERVEIE 581-636) Fl Prospero domain (PD; % LR S
637-739) PRI EOMBELIR. 5358, 51490 PR1 M PR3 151 HIH; bR .

The boldfaces show the start codon (ATG) and the terminal codon (TAG and TGA). The polyadenylation signal (AATAAA) is shown in italics and
the motif associated with mRNA instability (ATTTA) is underlined. The Glutamine-rich region profile was indicated with boxes. The putative
homeodomain (HD; residues 581-636) is shown in gray, and an associated “Prospero domain” (PD; residues 637-739) is shown in black. In

addition, the primers (PR1 and PR3) used in this research were shown with arrows.
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1 100
MPDEDS TELL SR TERRRVD IGVEER TV R A SVVFARAEA TRF - AMNPHGE DG DVEC SV Y EHADS EESNVL FEL LERANS YEDAMMPEPGATI [SGLLET
MPLEDS TELLERR TERRR VD ICVER TV G A SVVF TRARA TFL S AMNPHGEER DVECSVY QHADGERSNVL RELLERANS YEDAVMPEPCATI [SQLLEIN
MPLED S Tl L E R TER RV D I CVER TV CT A CAFFARA S A TFF S AN PGS EQ DVEY SV RHADCERENVL KL LERANE YEDAMMPFPGATI TSQLLETTY
MPDED S TALL SR TERRRVD IGVER TV T A SARFAR A RA TR - AMNPRGEEG DVEY SV EHADGEEFNVL FEL LERANSYEDAMMPEPGATI [SGLLET
MPDHD S TALL SRR TERARVDIGVER TVGTASAFFARARA TFRS AMNPRGSEQDV VEHADGEKSNVL RELLERANE YEDANMMPEPGATI TSQLLENN
FRRRVDICVERTVCTACARFARARA VEHADGEFENVLFELLERANE YEDAMMPERGATI ISQLLEIN
MPDEDSTALL SR TERRRVD IGVER TVET ACAFFARARA HNPRGEERDV] VEHADGEFSNVL FELLERANS YEDAMPEPCATI ISGLLETT
MPLEDS TALL SR TERRRVD ICVER TV GTACAFFARA RA TFF S AMMPRGEER DVEY SV RHADGEENVL FELLERANS YEDAMMPFRGATI TSQLLETTY
101 200
Carassius auratus ! LTEMGGEEINFRGECL S ST CEE IR EDACE NSRS PRECL SFFR AP SMTGFDIERL TDEHL FARRARVENT IRGHEES FEVIL A AGIHEREGAAGFECF
) LTRMG P NF Qs LS T S E MR e EDAC N SSRGS PRECL S FF SR P AN TR EMERL T EHL FARRARVENT IRCHEES FEVILRACDNDFECAAQPE
! MNEMCGIEPSFYASCLE SAGSEIHREDACINC SRDEPRECL SPFERF THNGYDMD RLCDERL RARR ARVENT IRGMEESFNVAL FGRENDFDGAPRSICE
! MNEMGGIEPSFRASCL S ST GEEVHRE DN CE = SFDEPRECL SFFERF THSgFDVD R LCDEHL FRERARVENT IRGHEES FEVAL AGRENEREIRPRSVER
} MNENGGTEPSFRA S CL S ST CEEVHRED T CEN e SR e FFEC L SFF G THEQF MDA LCEHL RARRARVENL IR EES FSVALRIGRENEFEMAPGSV P
! MNEMGGIEPSFRAS LS STGSEVHREDI CERESRDEPPECL SPFERF THEAFDMD RLCIERL RAFR ARVENT IRGMEES PS VAL IGRENEFEMAPQSVER
| MEMGGIEPSFQACCL S ST SaEVHREDI CERNESRDEFFECLEFFERFTVEQFDVD RLCDEHL RARRARVENT IRGMEESFEVAL RGNENEFEMAPQEVEF
! MNEMGGIEPSFUASCLE STGSEVHREDI CERE SRR EPRECL SPFERP THEAFDVD ALCIERL RAFR ARVENT IRGMEES PS VAL IGRENEFEMAPQEVER
201 300
! RENYRENKFRGKLPOeQuQSF oLV SARKEGRHEERRGLELLEDMIK QLR QLUEXFY QI T TLSENDEDGNI S EDSY REDEMINR ARD SVFL RS0 NEN
! RENYREMEFREQKLPQeQIQSF L VSARKEQHHEERRGLELAL EDMOE QL RQLAEXFYQI Y DE TOSENDEDGRL S EDSMREDENDNR AHDSVPL R SDNEN
! RESYRENRRRQKLPOCQIQSF QEL VS ARKE QR EER QLKL EDMIK QLR LYERFY QI - Do TDSENNEDGNL S EDGM HSET T DAR AQLEMG—TSNNEY.
! FESYRENKRRGNRFIeQ QSR oLV S ARKE QKR EER RGLEQILEDMIK QLR QLYERFY QI LS TLSENDEDGRLE EDSY REETVIARAGC WG REDNEN
! RESYREMEFREQKLPQOQYQSF QUL VSARKE QKR EERRGLEQIL EDMOE QL RQLAEXFYQI  DETOSENDEDGRL S ECSMREETL DAR AQDEVG-REDNEM
! SESYRENKFRGKLPOeQNQSF QUL VS ARKE QKR EERRGLERMLEDMIK QLR QLYEXFY QI TS TEEENDEDGRL S EDSYREETLIAR AQLEVG—REDNEN
! RESYRENEFREQKLPQOQIQSF L VSARKEQHR EERRGL QUL EDMOR QLR QLAEXF YV DETOSENDEDGDLSEDSMREETL DAR AQDEVE—RSDNEM
(201} RESVRENERFGKLPQRQIGSF QL SARKEGKREERRGLEQALENMAKQLRQLAEXFY QY DS TDSENDEDGDLSEDSY REEILDARARDSVE-RSIMEN
301 400
Carassivs suratus (301) SDNDPGHFLDRACALIREGNIVIDGDRFXRDGS-REENGGPTSMHAEGEGLAETL KGELNTAMSGVVI TV VEVF—AKFPE RPVPQVFPPLEMP-PDRFAVN
! SDLDPGHFLLFARALIREQS-MMEGIEF HRDGS-REESQGE TSMEAE GEQMA ETLEQEL NTAMSeV VI TVVENF -AEFF FFVPEVFEPLHMESPDRF AV
! FOLDPGRFIDFARALIREHRG TASDNHE EDAPPEDEDNLHHFFOPE CEHLA AL EQELHAAMAGVVD TVVINFEAEF I FRLPOVFEFLQIP QARFATN
FARALIREQE-—IGENEF X RECP-EERDOCPNSFEFEGEHL AT L EQEL NT AMS gV VD TVVEVFSEEFSFRLPEVFEPLGIP-QARFAVY
RARALIREQE—LAENKF X RECNNEER CHGPNSLGFEGEHLA T LEQEL NT AMS SV VI TVVEN FSARFS RRVPEVFE FLATR —BARFAVY
RARALIREQE—MAENKE X RECNNEER CEGPNSLRPE FEELA ST LEQELNT AMS e VWD TV VRN F oA S PRV SV FELRIP —RARF AV
TRARALIREQE-——MAENKFREGSNEERDECPNSLRFEGEELAST L EGEL NTAMS gV VI TV VRV FSARFSRQVPAVFEFLGIF—QARF AV
i IDRARAL IREQE—MAENEF HRECENEERDHCPNSLQPE CEHLA BT LEQELNT AMS GV VI TVVINFSAEF S FRVPCVFEFLRIP - QARFATH
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Fig. 2 Alignment of the deduced amino acid sequence of goldfish Prox1 protein with seven known Prox1 sequences
[Homo sapiens (NP_002754), Canis familiaris (XP_858135), Mus musculus (AAH51411), Rattus norvegicus
(XP_223067), Gallus gallus (JC5495), Xenopus laevis (BAB17310), Danio rerio (AAC70926)] of the
vertebrates from GenBank by the software Vector NTI suite 8.0 program

o LU A R (9 X S AR 37k . TR Y homeodomain (HD; ZJEFRYEHE 581-638) Fil Prospero domain (PD; ZJEMRSEIE 637-739)

I3 A FRE R RMA TR

The Glutamine-rich region profile is indicated in boldface. The putative homeodomain (HD; residues 581-636) are shown in boxes and an

associated “Prospero domain” (PD; residues 637-739) are shown in italics.
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Fig. 3 Expression characterization of Prox1 in various tissues of the goldfish
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Western-blot #:3ll.

A: RT-PCR detection of Prox1 transcript in various tissues. Approximately 850 bp bands were detected in heart, liver, brain and eye, as well

as lower levels in the spleen and kidney, but none in muscle. B-actin was used as control. M is DL2000 DNA weight marker. B: Western

blotting detection of Prox1 protein in various tissues.
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Fig. 4 RT-PCR detection of Prox1 mRNA during goldfish embryogenesis
B-actin JE£F4 RT-PCR (IS M TIRBIRIL. 1. H00: 2. RNE: 3. I 4. JsUielyl; 5. 90l 6. R0 7. Sk
Wl; 8. LBk 9. IRV 10, MW M. DL2000 2> FAEARAE; C. FTEXT I
B-actin was used as the RT-PCR control. 1 to 10 respectively indicated 10 samples from mature eggs (1), fertilized eggs (2), blastula

embryos (3), gastrula embryos (4), optic vesicle embryos (5), tail bud embryos (6), lens embryos (7), heartbeat embryos (8), hatching
embryos (9), and hatched larvae (10). The amplified fragments of Prox1 and B-actin were indicated. M is DL2000. C is the PCR products

with TE instead of cDNA templates.
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Fig. 5 A and B: The localization of Prox1 mRNA at lens stage in goldfish embryo eye. Proxl mRNA (indicated by arrows) was also
prominently detected in the lens primordiums which gave rise to the lens. C: The in situ hybridization localization of Prox1 mRNA in eye of

the embryos at heartbeat stage. D:  Immunofluorescence localization of Prox1 protein in eye of the embryos at heartbeat stage. E:  Prox1

mRNA localization in situ hybridization in the eye of goldfish. The staining is shown by arrows. Prox] mRNA was detected in the optic fiber

layer (OFL) between lens and ganglion cell layer (GCL) and inner plexiform layer (IPL). F: Immunofluorescence localization of Prox1

protein. Prox1 protein was detected in the ring region on the lens fiber under the lens epithelium, as it was different from mRNA. Note:

Green fluorescence immunostained by FITC showing the localization of Prox1 protein, red fluorescence stained by PI that showing the

nuclear position. rt, retina; 1, lens; Ip, lens placode; OFL, optic fiber layer; GCL, ganglion cell layer; IPL, inner plexiform layer; INL, inner

nuclear layer.
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