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AT LD B RS R F 1A P FGF3A R 60 B AT L, ST ExT RS £ F 49

PIEVER , Z AR AIRIR2, 4, 8, 12, 24, 36, 48, 72 hpfet & & JL 5449 B RNA, 4 1% 4 F R cDNA, 50
K HEE PCRAGM FGF3 B mRNAR X % ; ¥ 38 FGF3A R 4F 7 7 B, M3E pGEM-T/FGF33 A kK &
TR A, 2 BN FIIEE | A RH S AR RO RNAIRAT , AR R 20 2k pE 1) & AE
FEFGF3A R ey =i Aik, 4R B FGF3A R 2 hpflEfs#A £ I&, FH4 ZEA6018, 12 hpfieis
FGF3%:4 3k 5| 5% (P<0.01); MRS A R A2 FGF3R AR avhk. B "B5 A, hiiFdsit,
FGF3: 2 e Ef6 R H F- Ik A, RRATHR G IEMSIN. IR, H. "H3 REARETHLE B £,

X5 in

J3% 4T 4 41 o 2F K [R] T~ (fibroblast growth factors,
FGFs) & t 2 AW 5 25 M A ARk ) 2 ik AR R 140
W G, Tz o0 A T 2 e ik b, 32 B i
AR R FE(RTK ) 3 015 5l % 2 5 i 45
MApIGEE. T, ot TR, B, &
U8 I M FGFs A7 274> 1 51 (54 by 5% & )
U), N ELFGFs & 4224, 4 HE ) YIFGFs 2 [ 1
5 e BEIR [RDEE, Feadb Ak S Dy g vl V28 TN K,
FGF3/7/10/22)& [F] —W.JE" . fEF S IG K &
R, AT RFGE3 2 5 2N 1R B R,
{H A W0 AN 5 B T FGF3 X} IR JiG AN & & B B
B E AR R, Mk T HAE MG R & e
HER ISP E R ITE I TR o« AR SR FH LI 5O 08
SEPCRINEEAR S A7 28 A8 HOR, WG AR Py B 15 £
WRJIG A 8 3 R P FGF33E I mRNA 2 1 3 58 1 15
L, 5 AE MR ) A BE R TEH IR iR & B 1) A
H.

1 H57%

1.1 ##t

L1l =&z TAERABMN R S5 HE
] A1 80 D) N 7K 2, B A T H AU IR 1 T ik
HHAT IR . HUERRE. PR BE T M, TR RS
KT A MEREL: 21F LU AL 2% N, IR SIS
SERCE LA = O, e . BRI I R B IIREE, N
TR TR R R L, & T(28+1) °CHe % 7%
F ISR, CRFFE R 1 1 14 h: 1510 he

PRt BRI AT s AT AR N R A IR 35 S 99O E SPCR; HEAR AL 28 AL

1.1.2 £EZ3X7  TRIzolik#]. PCRZHIRFI £
DNAZEAL B & /5 BORE il 4 AR [ el ) &
W T 28 2 KA HARBE I T 5 26 5E & PCRIA A &
(DRRO41A) J2 RT-PCRIAFNIY T F A4 TREA R
H]; BRAEIE N DIEE Not 11 NEB/A w]; pGEM-TZ,
A, T4 DNAEFMEIA T Promega/s 7] & %N
PRk A& SPOSRGME. T7THR A M T Roche A
.

1.2 7%

12.1 ERNARIRACDNAS KR o illERE
$2, 4,8, 12, 24, 36, 48, 72 hpf(hours post fertilization,
2R I /N BRI £ i 45354, BB U, I TRI-
zolVEFE I H B RNA, AR 5 SR Dago/ Daso {EL7E
1.8~2.235 [ . $EHLIK ERNALZE [ 3 5% 45 18icDNA,
SN GA A 37 °C, 15 min; 85 °C, 5. cDNAE 1-20°C
RAEEH

122 5285 6% % PCRAM FGF3# F mRNA & A &
FRARBE £ FGF3(Gene ID: 30549)(%] cDNAJT41, 15
THIO6E FEPCREY), L5194 5°-GTG GCA ATC
AAG GGA CTG TT-3°, Fif514 Kk : 5°-GCC GTG
ATG CAT AAG TGT TG-3’. L p-actinFERAE RN
SR, E3ES 1904 5°-ATG GAT GAG GAA ATC GCT
GCC-3", FlE5|4H : 5°-CTC CCT GAT GTC TGG
GTC GTC-3’. H 47t 2 #EPCRIR I & 5 15 0 3%,

Wk F93: 2011-11-04 #3213 2012-01-18
[H 5% [ AR 27 42 (N0.30972509) %5 By 5 F
*HINEF . Tel: 0577-86689901, E-mail: wzhcp@263.net
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FHABI 75005 5 PCRASCH BE T £ IR Jify A B ok it = 22
i F) S FGF35E I mRNA K IA S TR o s b 41
TAEME, 95 °C, 30 s; PCRIMY, 95 °C, 3 s; 60 °C, 30 s; 1If
NA0YR o BEAFRATEHEAT 3HEA I, [RIFHE A I 15
3NEAL, Sl B R AEAR3AN R AL CIIME, BAIF]
— R B-actin CAHNE NN Z:, LL2 hpflRifi bR A
ﬁ%‘{/&, &JE'\QZ'AAC'%}L akﬁ/A\ﬁ 2-[(/ﬁﬁiﬁlﬂfﬂFGF3 Cr—K 4 p-actin
CO-(JENE FGF3 Ct —3EUE4 B-actin Ct)]éj\jnju H— ﬁ %éﬁ 2-AAC1, ):H u %
N HFGF3H A mRNAF X 0k & o

1.2.3 pGEM-T/FGF34 B ¥ B & 40 ¥ty #y 32
WITFGF33E IR 5 v By e 519, s h: 5°-
AGC GGC GAG ATG CTG GTG GA-3’, Fia1¥h:
5°-TGG AGG AGG CTG GGT GGT TG-3", 4 1 i Bt
K #4353 bp.  LAcDNAZH AR, HE4T H L f4
14, PCRI Y 411 2 94 °C, FiAETE3 min; 94 °C, 28
P£30's; 60 °C, 1 k30 s; 72 °C, ZEfH11 min; JHF307K .
HX10 uL PCRy™ ¥, 1%350 A Bl vk Jis F ko AGr U, 471 R
ok MY HIMFGF3 lr BU% H:pGEM-TEHAK, Ak
DHS5 /B2 440 i, 2 PIARRE TRt 3%, S0k
i B SOTOREA A, 35 A F (RS R )T

124 FGF3 RNA#RATe9H1E Ml pGEM-T#H f&
(1122 v o7 5 FIpGEM-T/FGF 3 20 Sk R s 45 51
T FH BRI P DO Not TRV TR, 28 T7 RNAR A
AAANEG SR Ay I R AR E R SR SCRNAGEE, a4k [n]
WL, PRAFT-20 °C

125  EARRAL 22 k4 M IE IS FGEF3 A B mRNA
t kiR BRUR T A8, 12, 24, 36, 48, 72 hpflf)
BEEL NG, S, [ K, 4 Thisse 555
T (1) B SR %28 7 AT A, DA IR 1 2

AWML FR IR AR A S O R, S R R T 100%
o, FAR S 38 (Nikon SMZ1500) 3 %2 41 1
3%

1.2.6 %ito#r7 ik FH 48 11 ¥ A-SPSS 14.033
1750 o, V- BERE 2 4 TR LU 8RR D 38 22
3T, E— AR 5 2 L LSDY .

2 #HR
21 HO&EIRA S TEPFGF3E FAmRNAG)
ASFRIEIKTFE

S 2¢O i PCRAG N BE 1 40 i iy ) & 45 3
BN SN FGF3RE R A5 5 CAH, LA2 hpfllR G I e {8
HEVE, 155 HE &I 1 FGF35E K mRNAAH X #634
. FGF3{r2 hpfBt DG %Kik, 2 5 FGF3
FIEEB W2, {5 12 hpfifik 3 =4 (P<0.01),
24~72 hpf FGF33& 1k N i TR, B 12 hpfoh,
HARFI S FGF33RIA & 0] 22 ¥ o Ge ik 2 X (&
1R,
2.2 FGF3E R K ERPCREY)EAR Bk R

PABE I £a i i e DNA K SR, § 35 FGF33E R
B, B vk s R I 401, KNS TS R
(353 bp)AHTF(12)
2.3 pGEM-T/FGF35 A | B ELH R RIS E LA SR

PGEM-T/FGF3E K] Jv B B 241 JiORL I e 45 2R 22
bboxf, H:31~384 bplfy B K 7 #1) 55 55 DA 2 vh 5 5 46
FGF33E R [f]cDNAJT 711 100%EBL(113) .
2.4 FGF3EFEmMRNAZ [@RKiA1HR

FH Hb 3 2 bl I FGF3 [ XRNARR &L 43 ) Xt 8,
12, 24, 36, 48, 72 hpfHE I £ IR G A T HEAR JFUE 2448,

#1 WO &RERTELR M BRFCGF3EEmRNARRIAKTE
Table 1 FGF3 mRNA levels at different stages of zebrafish embryonic development as quantified by Real-time Q-PCR

SRS e /NN A FGF3 C/H B-actin C AL Q4

hpf FGF3 C,value p-actin C,value 2-act
29.21+0.95 20.00+0.38 1.00
27.74+0.85 20.39+0.30 4.13+1.32
27.70+0.25 20.22+0.17 4.94+2.96

12 26.21+£0.66 20.58+0.34 14.08+5.33%*

24 27.79+0.53 19.444+0.24 2.00+£0.61

36 28.06+0.76 19.24+0.55 1.38+0.29

48 28.04+0.55 18.87+0.51 1.23£0.53

72 27.55+0.37 19.64+0.28 2.58+0.48

i w5305, ¥*+P<0.01, 54

Values are means+SE. **P<0.01 vs other groups of 244,
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20 - Hk
200 bp
15 4 500 bp
1200 bp
g 104
&
4500 bp
5 4
| Aol
2 4 8 12 24 36 48 72 hpf
e N xEs: AR, **P<0.01, B A L. F: FGF33E[R J7 B, M: DNASH T itbid
Values are means+SE. **P<(0.01 vs the other groups. F: FGF3 gene fragment; M: DL 2 000 DNA marker.
Bl D &IERAEL B RFGF3EEmRNARRIEKTE E2 FGF3EEPCRY 15k B FBIkE
Fig.1 FGF3 mRNA levels at different stages of zebrafish Fig.2 Electrophoretic analysis of FGF3 gene fragment by
embryonic development as quantified by Real-time Q-PCR PCR

31 AGCGGUFAGATGCTGEGTEEACGCGECGEGETTTACGAGCACCTCGEAGEAGC TCCAAGAT 90
170 AGCGGCEAGATGCTGGETEGACGCGECGEGETTTACGAGCACCTCCGAGEAGCTCCAAGAC 229

91 GTAGGAAACTTTACTGCGCCACAAARATATCATTTGCARATTCACCCGAACGGGARAATAG 150
errrrerrrrrrrererrrrrrrrrrrrrrrrr e e e e
230 GTAGGAAACTTTACTGCGECCACAAAATATCATTTGCARATTCACCCGAACGEGARRATAG 289

151 ACGGATCTCTTGAAGAAAACAACCCTTITAAGTATACTCGAGATCACAGCCGTCGATETTE 210

I 0 O O 1 L T R
290 ACGGATCTCTTGAAGAAAACAACCCTTTAAGTATACTCGAGATCACAGCCGTCGATETTS: 349

211 GTETGGTGGCAATCAAGGGACTGTTTTCGGGAAGATACCTGGCTATGAATGAGAAAGGAT 270
rerrrrrereeerrrrrrrerrrrrrre e e et et et e et
350 GTETGETEGCAATCAAGEGACTETTITICGEGAAGATACCTGECTATGAATGAGARARGEAT 409

271 GTCTCTATGCTTCAGAAGTCTTCAACCGAGAG TG TCAGTTTC TGGAGCGCATTCATGAGS 330
Frerrrrerrrrrreerrrreererrrr e e e e e e e e
410 GTCTCTATGCTTCAGAAGTCTTCARCCGAGAGTGTGAGTTTU TGEAGCGCATTCATGAGE 469

331 TAGGCTACAACACTTATGCATCACGGCACCATGCARCCACCCAGCCTCCTCCAR 384
rrrrrrrereerrrrrrrrerrrrrrrer e e e e et r e e
470 TAGGCTACAARCACTTATGCATCACGGCACCATGCAACCACCCAGCCTCCTCCAR 523

31~384: pGEM-T/FGF3H FGF3H: 8 Jr Bty 415 170~523: B 1y 4 FGF3 5 FIcDNAJY 41l .
31~384: the sequence of FGF3 gene fragement from pGEM-T/FGF3; 170~523: the sequence of zebrafish FGF3 cDNA.
E3 Z=HFEHMPpGEM-T/FGF3HFGF3EREFY 5Dt FGF3E F cDNA LE X 45 R
Fig.3 The blast result of FGF3 gene fragement from pGEM-T/FGF3 and zebrafish FGF3 cDNA

7E8 hpfRI12 hpfBE RGO, JUHAE L. B¥E  4E); £72 hpfif, 7508 5 A4 559 1 2428 15 5 (K
N T I SR B PE AR5 5, RFGF3SEINAE 4F). AL 12 hpfif R R 10 2438 5 55 5 B R X Sk k),
SEHAL A W] W R IA(KI4AME4B); 7624 hpfitf, Zead B R IRG A E IV ) R0 EZ U] W95 /. BLA S #RET
55 WL T AR, HELSS (KI4C); 7236 hpfAla8 hpf  ZR S [ RE S A R REAT 24958, BR85S (K
INF, ob o B O S A AR R AL A S (KI4DATE] A~ [EI4F).
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A~F: FGF3 % CRNASREF B JEAT A48 1], 558 (B P2 A8 (5 2 B8 R ILAE AN DR FT I B AR (S o R S =5 A6(T), BA12 hpfIREfif I di Ay 1 2

A~F AN RNAGEAE RIS A, AR08 7, IR L TEA A [

A~F: representative images of whole-mount in situ hybridization with FGF3 antisense RNA probe. Blue purple hybrid color was shown at the head, tail

or pharyngeal arche regions (arrow indicating) in different embryo stages. The most positive hybrid reaction was detected at the time of 12 hpf; A’~F’:

representative images of whole-mount in situ hybridation from controls without RNA probes. No hybrid color was present in the embryos.
B4 BRERIZI NS, 12,24, 36, 48, 72 hpfBE D 8 R FGF3 Rk 45
Fig.4 Whole-mount in situ hybridization detecting FGF3 in zebrafish embryos at 8, 12, 24, 36, 48, 72 hpf

3 itig

R e 6 52 35 DR] 3 s F0 41 i m) £ 5 55 25 6 1
¥, AL Rk R b, G R B A FEEY
B BB ALIE RS IR IE W K E L& . 7R
R G, FGFsiEtH =2 R, At
FAREIRFGF3Z 5 M ARG, WHAERE K
BIRER H H AT T FGF3ERIG & B A fE i =
PER LT TOLAFAE T 1

B Hy £t T AR £ 52 i AR, T Y
M T BRI R & 4t . Bt in R & i
M, AFEZT72 h, TI4NEE101(0.75~2.25 hpf). FER
91(2.25~5.25 hpf). J ki1 (5.25~10.33 hpf). 1&
71 (10.33~24 hpf). WA (24~48 hpf)FE 4L A
(48~72 hpDP'. AHIFFT 52 I 5% 6 s i PCRAG I 45 IR
WoR: PR FGF3EL A ZE I ik O A I W R0k,
T 5l R 5 390 B A5 S0 4 B BN 2 Xl mRNA
TR KA B =V, Bl JGRIL KPR B, 7624 hpffs
FEA B AL T8 5 T2 hpfis) (1) 8 G FGF32E I mRNA
FKiILKT, ARRBREE KR NRESAEGKE
M FEFGF33 FmRNAZ) AR IA KK F, 7] LA
FGF3F 2 AR MR R & I R R . 240
ib, MEHEXRTFGF3ERE R E &fRhshE&R

IEACE WS, B e — el R W FGF31{E
WG R A o R R RS AR . Wilson %5l
1 FHS IR AT W I R IR, 57 X W SR 2% T 1l 2 i
CHHILFGF33R1k, 158 T8 i (1 (BMP) 3 [A] i #
LA 2 A0 L 1 3 1, FESENFGETS 5% T
WBMPRIL K, (A5 AN IR 2 40 Ji 1) #2840 B 531k,
2] 2% Bz 40 Mo ik . FGF3 5 [R) . % (I FGF10
ARG R A PE R R R AR AU A VE M. B,
FGF3%F NG W 0 4E B ALHI R AR B T, 2 4005
HOE L RFGF3 3225 it F R 6 I 7 1E 2,
KGRI FGF3 38 iy W AE G B I 16 25
Fr—8m.

MG R E SR, RN RIEAL. AKTLLK
HRMESRENKR, GEBRIFHIE R E T
(TR A FH, T AT 2 A8 B A A S it 3 R ik 9 1) 3=
TEFBro ATk, 0TI S i 2 4 S A7 22 A8 R T
R, B A A AR mm, 3E BT S %
T A DL 7 o s 2 DT ) 2 () 3R A S, 3 A iR
P IR S IRE R et 70 1 R/ANVEIR # A
K, TEARUFTRE R S RT3, R4 4 /N &
FiEL IR RZ MNP B FGF3%E
[ cDNAJT 41| 849 bp, AHF 7T 15 o147 14 I v & 5
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h1353 bplfs 5 b By, S AL TR, v A I 5
WEJG, A XRNA, Ff F b = b ad i 2 RN AR
B, FHEA I FGF33 58 n] LLSRAS I I IR 2 A B S
T AR SR A AT I BE T £ iR i FGF 33
DRI 2 [H) R IA G O, 45 R 7R: FGF3718 hpffil12 hpf
BEO R R I, GRSk R I R IA,
WG, FGF3{Err . W =5 Ab 751 ik, (H g J X
W N . FGF373 W Rk /K7 5 98t e 5EPCR&E R
FHFE, BI12 hpf A FGF3EE A 3Rk wmg . eI fin
RE T, WAk, R R, tE i, LAk
JR I PR A S T oAk, R R AT TR IR H
WITE R B, RSB T R4, AR T IEilas R E
gL, MR, FGF3{Ek. Rim&iL, $E/RFGF3
ZH5IRM R IR BRI Bk J .
Koshida5 "] Ji A7 A% AT ¥ K 0 B 2 £a 5 300 1 iR
FGF33ik, RINAEIL I I BI(£95 hph i, 5t CL7E
W BG TS AN 2 A7 B J8 20k, DA R L B AT (R b I it
SLREEN. R REN Y. 5, FGF3RF4:
ER i R A RGE, 1R H 2 5L A T IR
BIAYE. Vaccari® BT 5 6148 hpfih it FGF33&
IR, RIRILAE IR =5 A4 B B3Rk, N FGF3fS
B PSR M . BeAb, G 0l WoRFGF3i6 2
SR I L R B P, BRIk B
W, FGF3RE AR T 5 [ R R B AR,
NKFGF3HE R R v B R H . NEFI/NG
WA UL, IR, ASHIF 9T S FGF 355 AR IR IR 3013k
P B LU P A i . W S b RS Rk
450, A B T FGF3E N 2 IR . IR, B,
WA =5 S 2 v B IR A

M, FEMIG K BT, FGF33RIA ks I
TEMAG R G F I, RISFAL LAk R R =584 32,
HEIER S AR IR, B WS &R s m
REWREA K.
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Dynamic Expression of FGF3 Gene during Zebrafish Embryonic Development

Jia Congcong', Zhang Xiaojing', Huang Chenping'*, Lin Lin', Zhao Shujiang', Jin Daqing?
('School of Environmental Science and Public Health, Wenzhou Medical College, Wenzhou 325035, China;
2Institute of Watershed Science and Environmental Ecology, Wenzhou Medical College, Wenzhou 325035, China)

Abstract The current study aimed to study the temporal and spatial expression of FGF3 gene during zebrafish em-
bryonic development. Total RNA was extracted from zebrafish embryos at 2, 4, 8, 12, 24, 36, 48, 72 hours post fertiliza-
tion (hpf), respectively, and was reversely transcripted to cDNA. FGF3 mRNA levels were then determined by Real-time
quantitative PCR. The results showed that FGF3 gene expression started at as early as 2 hpf, and was present throughout
the whole embryonic development. The expression level of FGF3 reached the highest (P<0.01) at 12 hpf. Whole-
mount in sifu hybridization was then used to determine the spatial expression of FGF3 gene at the time points of &,
12, 24, 36, 48, 72 hpf. Digoxigenin labeled antisense FGF3 RNA probe was synthesized by T7 RNA polymerase
from pGEM-T/FGF3 gene fragment recombinant plasmid. Our results showed that FGF3 was mainly expressed
in the head, tail and pharyngeal arches of zebrafish embryos during embryonic development. In conclusion, FGF3
gene was expressed in a temporal dynamic pattern during zebrafish embryonic development and reached the highest
at about 12 hpf. The spatial expression was mainly in the head, tail and pharyngeal arches, indicating an association
of FGF3 with the regulation of embryonic brain, eyes, ears, pharyngeal arches and tail development.

Key words  zebrafish; embryonic development; fibroblast growth factor 3; Real-time quantitative PCR;

whole-mount in sifu hybridization
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