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[ Abstract] Objective: To investigate the expression pattern of cdh5 gene during embryogenesis of
wild-type zebrafish. Methods: Total RNA was extracted from the embryos with several developmental
phases of Tuebingen wild type zebrafish, and the cdhS gene fragment was amplified by RT-PCR after
reverse transcription. The c¢dh5 gene fragment was ligated into the pCS®* plasmid vector. The pCS®" -
cdh5 recombinant plasmid was verified by double enzyme digestion and sequencing. Digoxin labeled
antisense ¢dh5 mRNA was obtained by using linearized pCS>*-cdh5 as a template by T3RNA

transcription system, and served as a probe for whole-mount in situ hybridization of zebrafish embryos.
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The c¢dh5-mRNA hybridization signal of embryos at all developmental phases were observed under

microscope and photographed. Results: The recombinant plasmid pCS®*-cdhS was constructed and

verified. In situ hybridization showed that the cdh5-mRNA was lowly but ubiquitously expressed at 3. 7

~ 12 hpf, highly expressed in the hematopoietic system at 18 ~ 36 hpf, highly expressed in

tritocerebrum and blood vessels, while only low expressed in tritocerebrum and blood vessels after 48

hpf. Conclusion: During the embryonic development of wild zebrafish, ¢dh5-mRNA can be detected

in tritocerebrum vessels, and was highly expressed in hematopoietic tissues.
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mount in situ hybridization

cdhS TENRNG & 7400 UK A8 &k A | g E
BR DA B B e B I A T T A S R R A Y
PERIM T Te) B e i 30 s 1 % 7 0ot A o A
YERY . HATXE cdhS BIRFE H, 22 R B 2 b
TR, N RE R GEHLE IR cdhS FE I AE 2R
AR B T AR R A A T PR 0 Rk
BEAGE T I [ ) 8 1) LAl R AT cdhS KL
IR PR U AR ARA 2, i TR R
W Z AR ENRE G RGeS
VR S 6 PR Py 2 AR s o T AR Z2 g B AR
9T LA A AU BE O £ IR VR BIETE X 42, R T A
SMSERE EANEE L RGR & I RSTRRRE S
Bt e R R 2 38 3 AR (whole-mount in situ hy-
bridization, WISH ) &0 cdh5 & [R 7E tliebingen Hf
A B BE 0 G R A R R SRR, SR
cdh5-mRNA [ F353%, #85F cdh5-mRNA [ 31K
2, WD) edhS BERTEBE S fl A kA K E KA
3 i & P AR PSR AL R AT 2 I

1 #EITTIE

L1 FbR

1.1.1 2883h4%y %54 A tiiebingen B 5 A R 57
FEAEAE I (28 +£0.5) °C BIE PR K R Ge, Ot BT[]
14 h/d, BE S MR fG iR Eid BT 5 F

L1.2 2Bk pCS™™ FLAZK AR 4 38 3K Tk Al
DHSo TARERIP th DM BE R R U 5 T4
Ff S 5 v oL R AT, Trizol 257 | 308 5% S 42 first-
strand plus kit ] F* invitrogen 2 &) , /N3 o7 7 328 571
&IT Axyren 2% F], DNA BE I [0 03 75) & . DNA
marker i T4t 50 RAR A ¥4 7], PCR 519y b
FEHE YA BR 2 W) 5 8, EcoR1 FI Xbal P4 Ui |
T4 ZEERG YA T fermentas 23 5] , KOD DNA B4 fii
I TOYOBO 73], b5~y RNA FRic Ak i 75

1242

& M NucAway™ Spin Columns 4 Ff Ambion /A ],
BCIP/NBT i [f VECTORLab,
1.2 Sk
1.2.1  BfAERIBED a5 RNA (4R cdhS
ke L2 )5 /N i 4L (hours-post-fertilization
hpf) VE R 58 5 0 JJ0 iR & B I AR SRR, WA Tue-
bingen B4 B BE L4 0. 75 .3.75.9 .12 .18 .30 .36 .
48 .72 hpf Z~WHAH A RIG , B4~ B AH AU S AL,
BT 1.5 mL i Epp &, il A Trizol 1 mL 3843%)
WAL PEECEL B RNA J#% SuperScriptTM 111 First-
Strand Systhesis System kit 87 &4 TR #EA T 54 5%
HREBE S 1 cdhS HYEE 41 (NM_001003983. 1) ,
F primer5. 0 34 B 473519, [AIEF 5] A EcoR1
DA Xba I BEVIA7 8 DA S ARSI , cdhS FEDH - 1iF
51418 5' CGGAATTCTTCCAATCAGGGAAAACGAC-
3" RS 9A 5’ GCTCTAGACA GCTTTGCAAGGA-
CAACAA-3' il FIgHES A A BR A Rl G . LA
BRI 2N cDNA SN , 47 cdhS (%) RT-PCR 4~
B PGSR 94 C AR 2 min, 94 CARPE30 s |
55 CiE k30 s.68 C ZEfHi 2 min, 3£ 30 PMEIR, &
J5 68 CJ5 #EH 10 min, =K/ Jy 378 bp, 1% B
FRBE I L UK S, FLUK S 0 B s H I 2% )
JE 1mT s o
1.2.2  pCS*" —cdh5 FHFRMMES % E I
cdh5 L ) RT-PCR P24 f1 pCS®* Jiik: EcoR 1 1
Xba I 3BV, 1% Bt REAEE I H Uk i 1 s [ml e, FH
T4 B RN B ) R B, 1 3 2 7 s 5 5%
Bi5% A E. coliDH5 o JERAZ A5 B T, 28 84 W PU I i
H B v e I 53 )5, 38 P B R s B B pCS™ T -
cdh5 T KL, %58 pCS**-cdh5 TALFRL, (1)
fifiv), i Xba I FAREYIEE EcoR 1 J Xba I X1
pCS®* -cdh5 FLH TR , 38 1 Bot i B JC VL Tk, )
B P= 81K/ s (2) B 9% PCR, pCS** -cdh5 T 415
R YL R IAFF I, PCR 438 J5 17 B i W R Ji Uk



11 1 PG

cdh5-mRNA 1E5F A RIBE S IR K & A i s R

W 88 7= B K5 (3) 3 500 % , K5 B 40 JFORL I
ZAL ST AW EOR A A AT R HIE 45 200 8
FP o Ja AT R 9 HE X

1.2.3  cdh5 Jx L mRNA #4145 ¥ pCS™* -
cdh5 T IR EcoR T 4], DNA 4lifk 150 & 1
JB ] i A5 3 2 M A 1) DNA R Beo DLtk i)
pCS**-cdh5 DNA Bt WA, DL Hb i85 3 bric ) 55
WA 8 R 5k, 22 T3RNA IRAMG S ik 2 5 5715 5
1) edhS = X mRNA #8£%t; Ffl NucAway™ Spin Col-
umns 2 FEFE D edhS Fe L mRNA 841, 2235
NEBEBER UK S , 35 T - 70 CHRRAER
1.2.4  BpARIBE S IRIG IR A7 2858 EHO. 75
3.7.6.9.12.18 .24 30,36 .48 Jz 72 hpf ¥ Tuebin-
gen HY A4 RUBE E 0 )R iR 47 WISH, |5 S5 H] 1 x PBST
VAR 25 [ 5 WAL, A [] 9 88 18y Y e a4 65 2 i 7K
J& G 68 CHiZeAs 1 h, Il A edh5 Jz X mRNA £
B, T 68 CHATE B, AR B A2 i I 20 AYF7
BRGNS AN G2 W 250 22 IO ERET , I AL =
YRGB, ki 0 R BR 28 vl (MABT) 3k
il Z PR, in A BCIP/NBT Juig 414 o, 1
[Fi] 7 YR NS A S MR SR A T [ O IR, IE SR 4 2R

2 #R

2.1 cdh5 FH R Bt RT-PCR 1

DAMSCEE I BE 15 £ R JIG 5 RNA S B, 14K 5h 30
Fe %135 cDNA, RT-PCR 4" 1 5 22 Bl Bl 5 i v
VKOTSRS AR X I JKGE AT UL — 35 A 4517, /0
S 378 bp AAF. WL 1,

1 2 3

500 bp —o| 38 hp

200 bp —|

{E:1 5 DNA marker,2 2 cdhS PCR 74,3 %3 1% i
B 1 cdh5 2 RT-PCR 7= 49 37 flg A e e v vk 45 R
Fig.1 RT-PCR product analysis of c¢dh5 gene
2.2 pCS** -cdhS B TR

pCS™* -cdh5 LTk % Xba | HfY] & Xba
I A1 EcoR T XU 452 , B IEMi e e rEL UK 7 , 78
pCS** -cdh5 I pCS™* JKE H 0] UL — 5647, K/ 24

4100 bp,7E cdh5 3K F Bt Je pCS®* -cdh5 Xba I FI
EcoR [ XUHGYIVKE Y 0] W24 378 bp K/ 5&71
5 HBEH A AT, R W H AL cdhS DNA Jy
BOs G A pCS™ #hiddkrir, WA 2,

1 2 3 4 5

4100 bp

500 bp—
_ 378bp

200 bp—

721 % DNA marker,2 3% edh5 PCR 7=4),3 g pCS** -cdh5

UEFYIF=H) ,4 S pCS* WEYIF=4,5 s 1okt R

B2 pCS**-cdh5 E4 ik EcoR T | Xba I
B Y] 77 A B AR R kAR
Fig.2 Digestion products of pCS** -cdh5
recombinant plasmid by EcoR | and Xba [
2.3 pCS** -cdh5 HEHFRIH TS PCR %

LL pCS** -cdhS F 21 JRORL 6 Y I TR A AREAR
PCR 415 7 W) 22 BrOIE W B e P Uk A7 285, TR
SERWR, XF ILPKIE AT DL 24 378 bp K/ 4 S 4
IG5, S BURARRT , £ W] cdhS JED R B
AT pCS™* ki, WL 3,

1 2 3

500 bp
378 bp

200 bp

H:1 24 DNA Maker,2 JyHE 4 ok PCR 74,3 28 X IR
B3 pCS**-cdh5 & 4 ik i %
PCR 2 fis 1 6 i v 7k 25 R
Fig.3 Colony PCR analysis of recombinant
plasmid pCS®* -cdh5

2.4 pCS** -cdhS T4 TR N T %58

pCS®* -cdh5 TEALJFRL DNA 2877 5110, 45 ]
FP 45 RAE Genbank kAT HoXt , IESEAH A 5 51 5
cdh5 BENFI5Ee—2. LI 4,

1243



M OBE R OR R 44 &

40 50 30 100
CA GACT GAGCCT GTCTTCAG GGTTGCT GTCCT GCTCGCATTAT GTAGCCTCAGTATCGGAGTCGATC

iy o

160 170
GTCCACCAAGCTCAGAAAACACCATC TATCTCGAGTGCAGCACTTCAAAGACATAAAAGAGATTGGAAATG

180 190 200 210 230 240
GGGATAAACTGTATGCGTATGAGGAAACACGACCTAAAAACCCACCTG AABAGATTGGAAAGCTAGAAAAT
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Fig.4 DNA sequencing analysis of recombinant plasmid pCS’* -cdh5
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Fig.5 Whole-mount in situ hybridization using antisense ¢dhS-mRNA in zebrafish at different hours post-fertilization
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