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[ Abstract] Objective: The antisense mRNA probe of band3 gene was adopted to conduct Zebrafish
whole embryos mount in situ hybridization to detect the expression of band3 gene in wild-type
TUebingen zebrafish embryonic development. Method ; Zebrafish embryo total RNA was extracted by
Trizol, specific primers was designed and the ¢cDNA coding region fragment band3 was amplified by
RT-PCR. The recombinant PBSK/band3 plasmids was constructed by recombination technique and lin-
earized with BamH I enzyme digestion. T7 RNA polymerase was adopted to synthesize antisense band3
RNA probes labeled by digoxigenin. Zebrafish whole embryos mount in situ hybridization was adopted
to detect band3 gene expression in early zebrafish embryos. Results: The band3 gene fragments were
cloned and PBSK/band3 recombinant plasmid was constructed successfully. The digoxigenin-labeled
antisense band3 probe was obtained in vitro transcription. After mount in situ hybridization, it was ob-
served that band3 gene was highly expressed in the middle cell population (ICM) and the renal region
(AGM) of the aorta gonad in the early embryonic development of zebrafish. Conclusion; In this stud-
y, we prepare the antisense mRNA band3 probe labeled with digoxigenin and detect the expression of
band3 gene in zebrafish embryos.
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band3 (ael ; sledal ) G i 1 L F K TELL M
WS 1 i1 E R T, SR R TR LT AN
BT HCO; I Cl™ i@ 45 19, tif2 Ser/Thr
fEZREY . Band3 A 3 ALK 1
MNRBE X TR W/ BRI A S e, 1 SR
Jit G 3 5 4 SR A0 1 A O R N i 445 4 B
Band3 2 11T C-oA St 25 B0 480 1T LA 45 4 Tk R T
fiti TL( CATL) , T i — L 8 4% HCO; 5 Band3
TE FT ML N-7AC S 235 g Jok 5 0 I e 67 i 2T 75 19
(Hb) B i U 0 SR A P, o445 20 200 0 1 465 4
WRELL TR . CA DI LB, /N band3 Bz
2 GECTRLL R 3 I, ST A9 I P I 5
(EL 2 A s B T 7 J0) W DS G 3 T 52 41 40 S band3
= 0 AT Sk v e T AR B T e
band3 JEF F Bt , 3 LA i 3 8 5 20 45 R #4948 PB-
SK-band3 , SR VEAL BORE , 8 5 T7 RNA B4
] 45 M 25 S ARIC Y 2 L band3 mRNA $8%F, K
band3 3 FAEBE T a7 BG FL0T B0 5E i Bk L

1 RS H%

L1 Bg

1.1.1 SC5sh¥)  BFA4: A Tiebingen B R
Hi F A ARk B A I i XIE BT 50 D50
AR EIHIE T o FRARA: (28 £2)C A A
IR RGIERR K RGEFRGE, 12 h/d B, DU
R AR SR

1.1.2 FEEEEH KB HE Elico fil DHS«
HIAS PR PR A7, PBSK O 244 i B 1 AR Bk
Bt it FREBIF 5 i X AE AT 45, Trizol 250) | 33 7 537
First. strand plus I § Invitrogen /A &), & £ E KOD-
Plus PCR [l § TOYOBO 723w, B2 il ¥ N VI il
EcoR I F1 BamH I T4 DNA %3251, &2 DNA Mark-
er ¥JIl) B Fermentas 23 &), Jit ki /N il 551 & . DNA
BEIRE D) S B AL st RARE AR IR A ],
M 2E RNA AR 10 A I 5510 &5 DA S NucAwaylM
Spin Columns % H Ambion /3 %], BCIP/NBT 4 H
VECTORLab, 5t AL stk F8 A0 Rl AT .

1.1.3 54 M4 Genbank $it4i PRS- HERYBE S
band3 3R 4K . F Primer Premier 5. 0 #4531
FrSe D 3 i X R Bei) PCR 5149, PCR 514
WP RA R A M. BT PL A
5'-CGCGGATCCATTAAACGCCGCTACAAGCATTACC-

3 R4 P2 5 -CCGGAATTCGACGATCAGC-

CACATGCCCAC-3'; Eiif 5| W1 kL 46 2 1 ATG iy
TSI AL (B RS TAA i 2359 A EcoRT il
BamHI DI 5
1.2 Hi&
1.2.1 B fARHRE RNA $200  IBED fa it fG,
RECZAE G 0,18 .24 .36 .48 72 .96 Fl1 120 h (hour
post fertilization , hpf) BB 55 1 1 iR , 45 20 M, imA
0. 15 mL TRlzol &5, 73512 . WG BEH 4 8 4B
FEIERE Y TRlzol 5)3¢ IR HCE 5 min,4 °C ;12 000 1/
min B0 10 min J58 5 HIF AL 1, 5 i E
5 min, SR 5 H2E T TRIzol IKFIIMA 0.2 mL 505
JIZIRY% 15 s, B CE 2 min, 4 °C,12 000 r/min
B0 15 ming Fe R b ROKAHZ B BLLAE .
A 0.5 mL B Y S N, 5 I EE 15 min JUHE
RNA, 4 °C,12 000 r/min B> 10 min, 3 ¥,
A1 mL 75% () L. 80 BEURDLTE, 4 C,
12 000 r/minZ.0» 10 min, 7 _EW, A 1 mL fid
i) 75% DEPC Jo/K £ f%,4 °C, 750 g/min B .[»
5 min, 3 F35. WA 1 mL #i¥1) 75% DEPC Jt/k
I ,4 °C,750 g/min B0 5 min, F EiE, 4 C,
750 g/min B0 5 min, FERM EIER. HEES
(5 ~ 10 min) ,PUFER T DEPC KH,
1.2.2 ¥ 3 band3 7B £ Thermo ik 5] &4
W], K4 i RNA 5% S 76 Bl eDNA, LA it cDNA 55—
HEAE O B 9E4T PCR 9§74, PCR B I 7%
95 C 8 min(95 °C 40 5.56.4 C 305,68 C 30s),
35 AN ,68 C ZE{H 10 min, PCR =¥ 1. 5%
10 BB W e Pl VARSI, e st RAR AR AR TR
) B e iatR) & vt B R R AR [l 300 bp /2
L HEBSRAT
1.2.3  band3 FR MM R FH K ML
i band3 PCR 7= #1 PBSK 2R {& 43 51| FH EcoRI F1
BamHI ). 58 T4 7% 32058 band3 F1 PBSK
BRI T AL, JF R AR b B A w2 AT I A
FE o A P IE 0 1 PBSK-band3 H2H kL ;AL A
DHS o 15 T . 2050 g i 18 5 PR IBCER S b, I 4 HiR
ik EcoRI BamH T #4714 E . WK 1,
1.2.4  Hb & =FARIC i band3 HEH L L mRNA (1)
il A B2 I P A D) %5 IE B 7Y PBSK-band3
HA kL2 BamHI B DI ML 2 )5, 8 T7
SC S B Tl 45 S S band3 FE PR [ L mRNA
%4, FH NucAwaylM Spin Columns &l £k, I fff A% []
Wi Band3 Sz X mRNA 455}, 28 2% Bl WHEE IS f Uk
$EfET -70 CRAFE .
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Fig.1 Schematic diagram of PBSK-band3
recombinant plasmid
1.2.5 BEMA4LWEIFEALZe3E (whole mount in si-
tu hybridization, WISH)  §{{4E Tuebingen T A= 5 BiF
7 5 0.75.3.75.6 .9 .12 18 24 30,36 .48
A 72 hpf 3£ 11 ASAE AR IRIG , T 3% 2 R
BE[EE . I 1 x PBST 52 R W e, I it
IR BEBK G R R & T 68 °C 2858 rh it 47 il
2558 1 A 46 4 1) 3t 985 < B IC A9 band3 F SC
mRNA $41, F 68 CAAW il 8, A FIMEZ Y
SSCT 4 Z AR MR L A = A 5 i 8
JI MABT $5 Z R E9PLIABESE, LA BCIP/NBT 4t
XSS MR HEAT S 4, (R B T LB IHIE 5,

FH T R S0 2% S A B 1A T PR ] 5 HL AR o

2 FR
2.1 band3 F:HP 14

A LB —FR S 117, 47 F 200 ~ 500 bp, K
/NS THANY 342 bp AHAF, WLIE 2,

] 2 3

1200 bp—
500 bp—
200 bp—»

«—— 342 bp

I¥: 1 2y DNA Maker,2 >y band3 PCR 74,3 Jg=s [ %} IR
B2 band3 HEFEY #
Fig.2 hoxd3 gene amplification
2.2 PBSK-band3 FH BRI EGEYI S E 5 IF
F EcoR T il Xba T XU V)15 5 (¥ band3 F:[H
JBe# 300 bp, 5 RT-PCR ¥ R/N—2; 741, 44
F 5 14 DNA F B2 3 000 bp, 5 PBSK JFiki i
/=3, PBSK-band3 T2 Fhi il )7 5 band3 S
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Sta—3, UK 3 &4,
2.3 HEEARICHY band3 [ . mRNA HEEF 1 4
¥4 BamH 1 LY 1) PBSK-band3 & 41 Jithi
S E ARG IR 48 TT Wi il 48 iz C mRNA
PREF LKL 5
2.4 BRSNS
Tuebingen ¥f A RIHE &1 18 ~24 hpf IR AGH
)20 M X (ICM, 85 657 3k BT 7R ) , 30 ~ 48 hpf
SRR PO X (AGM, 2L 55 3K TR ) A i B0
BHPEZ S5 band3 B FIL . WK 6,

3 g

A SIS ) FHBE S f0 3 Fp AR Y5 band3
SR, By A0 A RBUIN, B G, IR RE R AT
DASEIR H Y5 R AT 2R LA A5 LR W2 e ol AR
RS ML BIF 5 i FRAR B A

WISH ] LA AR K P S 4 2 255 P FE IR i
iR LKA, e R ki i
PR L R HEOR o IR LR, b s =
PRICHHRAT B Fews R g% AR Se i i %
THBEE 0 band3 JEN 7 B0 5190, $EHUBE 5 fa iR iR
BRNA, i i1 RT-PCR #7344 band3 L [H K
BKY 11 band3 B 7 B i T4 DNA 3% $22 i
5k PBSK T kL i 47 2 10 55 41, 15 ¥ PBSK-
band3 AL JFTRL , 28 32 RUHGU) LA K Ty 51 A B
PBSK-band3 41 kL4 & W 2y , I 7E I B il | DA
PBSK-band3 FH FR AR HAT TT (RSP 5% 15
7 7 By 200 bp ~ 500 bp Y M & ¥ A5 AL #Y
band3 JZ L mRNA %, I A TEE 5 i 4 0 IR S5 A7
ZRAZFE AR MEE band3 [ L mRNA ££417E Tuebingen
AR RUBE £ R IG U T G R e A A R A
TS

band3 FERFE 3K ) 2R 1 2 L0 40 0B 1 32 Y
H L3 AL N, LT A AR B S I R
M, Wt Ser/Thr B FE W . ASHFFR KB,
band3 FEHTEE E o-FE 40 L F7ECo LA A A P
Fik , U band3 B 5 21 F i il AT 56, HAE AT
REAE B T2L M $2 i3y — Akt s i A 4ERpIE AR
TEHE L S BT 20 L B IR ) i v, Gt rh Vg 2
WAL TERK T 2140 Mo 1 22 0F ) 75 H-6 -1 R It L Tty
Bz et Band3 B KAWL AL IO 45 HY AR
A, B IR A 21 40 S ) 2 1 A, 5 i) 21 200 L )
JattE FASTE g 01, NI A A — RS N . A e
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Fig.3 PBSK-band3 recombinant plasmid sequencing
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Fig.4 Results of double enzyme digestion

of PBSK-band3 plasmid

H:1.2 A L band3 mRNA
A5 HEEArIE B R L band3 mRNA
Fig.5 Digoxigenin-labeled antisense band3 mRNA
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Fig.6 Expression of band3 gene in wild-type TUebingen zebrafish embryo
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