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Ull o0 UIIB 1253 5 B A AP B R A, A IR
ABIFE CRH.UI \Ulla 71 ULIB # 4= PR Zh BE K A
EHLH SR PR TR

U RPR

1.1 SCIesrst

SES B %) & Tubingen [y & BE 5 £ ( Danio
rerio) , Y5 B P Mg R 2 BOAF W SE 30 28, B 3R 1E
BERANEHRKFERGE D, LRBRE LN
14:10, JRfiRiE G IE % SRR, 76 28 CHRfR 5
FWCP BRI, 45 B KIMMEL 257 (g 3 3o
HEBRHHTEE, 5 0.1.5.3.7.5.3.8,
10,16 .24 48 .72 .96 ,120 F1 144 hpf (hours post-
fertilization ) FBE 25 R B FE M o
1.2 EWAHZE
1.2.1 5|%iit

M4 NCBI H B 5 8 CRH ( NM _
001007379) \UI (NM_001030180) .Ul « ( NM_
212848) F UIB (NM_205591) HjFEEH ¢35, f#
FH Primer Premier 5. 0 #1111 qPCR 5|47, B-
actin (AF057040) FEEFERHNSER, 51925
o AT ARGR(ELD

*x1 EASIMET
Tab.1 Primer pair sequences used for real-time

qPCR amplifications

N FF5) (5" - 3")
CRH F: GCCGCGCAAAGTTCAAAA
R: GCGAGGAGAATCTGTGCGTAA
Ul F: CACGCTTCCTCACCGCTACT
R: TCAATGGGACGGGCTTCA
Ulla F: GCAGCCGCAGCACATTC
R: CAAAAGACCACTGGGAGGAAC
ulip F: AGTCGGCGGAGATGAGCT T
R: GCGGCATCATGGGAGAGATA
B-actin F: GCTGCCTCTTCTTCCTCC
R: ATGTCCACGTCGCACTTC

I¥: CRH 8| § ALDERMAN F! BERNIER!Y!; U g B A
PARMENTIER 2(28]

1.2.2  RNA {85 55055

& RE BT 50 FARAG A RNase-free f)
1.5 mL BB .08 ;5 it A 1 mL RNAiso plus
(TaKaRa) , FH S PEERIEPRIR S)  BUIR Y , &
HECE 5 min; iIA 200 pL &5 ( LigAET) |, Bl
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PR 15 s, Z IR E 3 min;4 °C .12 000 r/min
Bl 15 min; ¥ FJRKAHE A —37 B RNase-
free {7 1.5 mL BL.OE A, A 500 pL RAEE( L
AT B, ZiREE 10 min; 4 C 12 000 r/
min 5 # B0 10 min 3F EVE, H 1 oL F& 1
75% Z. (0. 1% DEPC 7K i & ) P ¥ RNA YUIE 1
K ,4 °C .12 000 r/min E#EE.L> 5 min, {8 75%
CEE(EEAET) fTHAELE SR, EZER THE
BT, F 30 pL Nuclease-free-water 3 it RNA Jii
€ ; & RNA 4611 RNA Sg 8 MR B JG , % IR
M-MLV Kit( Promega ) 1ji.B] ¥ 5 55 & i, cDNA ,
1.2.3 3 EE PCR

o T RS Y E B PCR BT BER0R B
144 hpf BE L £ /) cDNA g AR 2 546 R RS
HETPOE R PCR 1 . DA AR & B X5 B0
A, L Ce{E RN bR il & B R 5 1 1
RRARHERIZR

¥ SYBR Green I( TaKaRa) & 7068, T
ABI 7500 {#% L1792 & PCR B, N2
JF59:95 C,30 s, —/MEFF;95 C .5 5,60 C 34
s, 3t 40 MEFR,95 °C J5 fifk Hly LA I 52 oy 45 Sk o
BT 3 NEEAL,B-acin fERNSER,
g 2R TR E R
1.2.4  BHEGEHT

f#i /] SigmaStat 3. 0 73 #7844 X 1€ & £ I8
FTERI R J7 2243 Tl Duncan’ s £ 3K, CRH .
UI .Ul « 1 UIl B Z [8] B #H & 14 % A Pearson
product-moment correlation test $Ef7#5:56, P <0. 05
RAERBETMEMERE,P <0.01 RRER
e 2 B SRR B

2 4R

2.1 CRHMUIERSERHZETIERHR
KK

POt & PCR 455 R PITE O hpf 3| 24 hpf i
#2H, CRH mRNA RiEBRFF—HEH AKX
-, B 72 ¥ 1S 0 - 7E 144 hpf 3K B & s fE (&
1) ;UI mRNA KK &7 3.7 hpf F Prigfn, bl Rp
ST RE, 7 24 hpf J5 A4 B2 W N 1E 144 hpf
KB EFEAE(E L) . BSR CRH F1 Ul mRNA ¥£
24 hpf ZHTEMRIF— BRI RIE AT HREUI
R FRIBEEAAEXT CRH 3 BB
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2.2 UllaMUIB EHEEREHPEBELEDNH
FixER

Ulla (1) 1 UIB(E 1) fZRIXEAE 72 hpf
ZRTERAERE— AR 7K I AE X AR RE , T 7E 59
fefE KRB E BEH N4 HI7E 120 hpf 1 144 hpf
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0.01), UI 5 Ulla #0 UIIB HYAH K& EXI K F0. 85
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Fig.1 Developmental expression profile of CRH,UI ,Ull« and UIlB measured by qPCR
SER LB « bRERER , AR FRRREE B FEE R (P<0.05),

x2 HMOAEXEERHY CRH.UI Ulla 71 Ul BEEFREKFEZEBHEXED
Tab.2 Relationship among CRH, UI , Ulla and UIIB gene expression in zebrafish during the early development

M CRH vs U] CRH vs Ulla

CRH vs UIIB

Ulvs Ulla Ulvs UIIB Ull o vs UIIB

r 0.937** 0.913**

0.983* *

0.858* * 0.878** 0.910**

T o RFRAHRMR B (P<0.01),

3 e

HAl, A X & MK CRH.U T A U I
(mRNA FIEIE K ) Rk W58 £ Z L+ Tl
AR R R R T

RPN EF RS CRH UL ULl {588 A8
PR, HI, AR AR A R R F SR
CNSS FE /=¥ —— CRH . U] \Ull o« 1 UIIB
mRNA |y R X B X £ o # 17 € & F R
ALDERMAN 4 i 1 % 5 H oK 6 ik L3 5 fa
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CRH M\ O hpf 5EFF7ER K, 1 UL M 6 hpf A4 FF i
Fx7, T BRAUTIGAM %% FH 5 e H ok 6 i
KRB U mRNA 7E 4 20 M3 19 3265 50 L R
SERE IR0 R LA K B S p #RAE e R BT
CRH U] \Ulla #1 UIIB mRNA ZERE D B A&
TR R BEEAR, b T4 45 2L R 7E 3T
R E RPN RKE, AR KA CE R
PCR ik #EfT 58 45 R B A O hpf % 144
hpf, CRH UI \Ull « F1 UIIB mRNA #9446 1 £ 77
TEF3E, X7~ CRH . UT Ul o #1 UIIB mRNA ]
R EREEER. BRDARMEFTLRES
CRH 1 U] mRNA 7E 24 hpf Z i &SR 7 — AR
HIZIRKT B2 UI FRiBEEXAAX CRH BB
Bhik, X 5 £ Y B B A R — B, T
72 hpf Z R Ull o 71 UIIB 323K BABHXT AR I
FRefE e, LG FE BB Wi in, CRH.UI |
Ulla #1 ULl B mRNA )3 357K 43 51 7E 120 hpf
5% 144 hpf KB E . ZATARELRRAEKRD
ne RO SRR LL B RERRG TR AR AE U R0 U S0
P XL R EE] CRH . UT \Ullo #1 UIIB 7E
#HRRH AT EP EREEENIIGE,

HEFEWRE ERSARHLEFIES
CRH M Ul RHF BN BEWTHEHBRT Ula
M UIB. #EfaZE , R4 CNSS & CRH.UI #UIll
B FEZER B UWZ T, 2 CRH 1 UL & AEH
R X, 4T s fk s, esh, BT R
PR W R GBS & AR B R T B
SR G, H H BRI CNSS S5 44 75 4 £ B #
TR X R D B A R
H LY CNSS FERIE M. CRH il UL Rk &
R EnT A EaXRHET TR
Pl ERAE & B AN RS R EEEM, R
WULAARE S A F F 81 CRH.UI \Ull o #1 UIIB
HIFIRFALA] BB SR AE B HB , (X AT 7 it — 25 0F
o AWM RERDARET SR,
CRH U] \UIlo #1 UIIB mRNA )35 /KFWH 2
[ 2B EEAHR, XEKH CRH.UI \Ulla F1
Ul fER B B A BB R R BHIH HAH
HelekkEEM,

JIT A V) HE W) T A B % 0 406 250 3 07 3 5% 1
i, CHRER AT R, L RESH A%
o ARG TR IR & AR ER R 2 (RSP3R4 T, B b E
TIHZHE R B VAR AEE #2555 Z B SN R A 5
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HEKR N, ALDERMAN 28K BT M 7E 3 dpf
sk FT LA BE M3 & AR 43 W RBE o ALSOP
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Dynamic expression pattern of CRH, UI and Ull in zebrafish during early
development

LUO Lei, CHEN A-qin, LU Wei-qun
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China )

Abstract ; Corticotropin-releasing hormone (CRH) , Urotensin [ (U1 ) and Urotensin II (Ul ) have been
found throughout vertebrate species from fish to human. In fish, these peptides appear to be involved in
osmoregulation, reproduction, nutritional behavior and stress responses. Embryos and larvae were collected at
0,1.5,3.7,5.3,8,10,16,24,48,72,96,120 and 144 hpf ( hours post-fertilization ). Three biological
replicate pools (n = 50 larvae per pool) were analyzed for each developmental time point. Real-time
quantitative PCR results showed that the mRNA coding CRH, U] , Ull o and UIlB was present from O hpf,
suggesting a maternal function. The relative amounts of CRH, Ul , Ull @ and UIl 3 mRNA during the early
development of zebrafish gradually increased and reached the highest level at 144 hpf except Ull a at 120 hpf.
Highly significant and positive correlations between each pair of CRH, U] , Ull « and UJI8 mRNA expression
levels were found. It suggested that these genes were closely linked and cooperated to support a developmental
function.

Key words: zebrafish ( Danio rerio ) ; development; real-time quantitative PCR; gene expression;

corticotropin-releasing hormone ; urotensin
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