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BE: FIH PCR H RFLE Fit (Tanichthys albonubes) B-actin &K, T 5 5 1) B-actin FE XK FBX 4 1 464 bp, B& KA
1374 bp {1 E AT X R 90 bp HIET4r FFAL B EAE . f2 ZhiH#E X FFE 105 bp # B-actin FF HHFABRIFA B E
FHE-ANEF. LIFEETF & xR EE AN CAAT Box. TATA Box.CArG Box 25 7o, ¥ H & B-actin
JE BRI 5 B B 41 A V6 FRIS M4 pDsRed2-1 |, I BRGT S B EAZIF I, 5O BB A BFOEED (RFP)
BIFRIA. 4 RER W, RFP ERERE & iR A R A, femi T4 51.8%, B RFP IR IAKPE = . PCR %
FERFAIE S B AN ERDALASE T RIRSME RFP EF: [ RT-PCR L& Southern blot I 77~ RFP
mRNA 3R 15E BT A [F; Southern blot #r AN P25 2R EE K14 DNA, 0] W, L FH PR 2R AR OR A2 A8 4575 o 10 I BTl g 28 21
o R A SRR REP G, (U A SRR A KPR E M RIA IS . A SL5 5 B B B-actin EFE3) T
ARG B RAIIRE) ThEe T8 2 SRR R T AR A B = A3 IR, T8 T — 53R4T Thae 2R IR 0 AL 0 57 28 s il
[ AR PR, 2008, 15 (1) : 47-54]

FEER: it B- VB EARS T LeFOLED: BER.: BHokst: Fis
FES S Q959.46 XERERIRAD: A XEHS: 1005-8737- (2008) 01-0047-08

W 5L DR 90 1 — AN KB N A5 gk R AN R Rl A W%} (Danioninae) , JE . J& (Tanichthys Lin) ,

T A RIS, T EAZ RS R SRR B R K
R FH T BT aE e, Bl rike 7B E
R L BRSE . DB (Actin) 2 EAZ4I
hEREFENHARETREOZ — AT R
BRI 6 PR TR, X e S TR ] 4y oA L P BY R
N A B, BN AR T 5 25 A K, (BT
FLERI R B2 A B AR RIS, X AT 6
R R TS5 RN AR RECHE S
SEHLEY M. Beactin 2 £ A AR UL A BB R VL
oA S RUAE, TR EAZ AR Z SRV A A AR L
B RSB rh ik . SRS N
AR B TTAFAL T 37 AR, ANt 37 ER X T
WAH R TCAF B B-actin J8 B) -, 78 T A BT 50 1Y 40 i
K TR 45 JUL DA 40 R A 2Rk B Beactin B0
THALYE SV40 B E 37 A0 4 1 s R 1 8 shi%
SeiEE B, R TR E B B T2
JEt (Tanichthys albonubes Lin) , X 4 H =& 4%
#, @2 H (Cypriniformes) , ) (Cyprinidae),

WeHE B HA - 2007-04-30; 1&1T HHH: 2007-07-24.

Bl A A oAz, AU A T M e
AR LA R B p L e, H AT AR AR VE B R
ICRILT T MM 70 BT R A N P R
AR IR E . B 53 54 (Danio
rerio) E A AW AH A RFAE, 18 TAE A9 T 44
TR AR, 2 SR LR T L A1 R

A Tl T AR B-actin =R BT, IF)
BT LA E N (RFP) R IR S M
HHREEA. DUEANZ AR AR F A B-actin
B[R] A Bl B Bl 5 DR 3 0 |1 9 14, FF a8 ik RT-PCR
ﬁﬂi L& Southern blot £ #l] RFP 71 4% B: A £ &

HIRHIRIE DL -

1 #MREEE

1.1 &

DNA $2EURA & (E.ZN.A SQ Tissue DNA Kit)
KL DNA #2 B i 7/l & (E.ZN.A Plasmid Miniprep
Kit) A1 Bz [0 ik 5771 & (E.Z.N.A Gel Extraction Kit)

ELWE: m AAREGHRITE (2003C20310); /ARG R E S5 ST H (2005B20301018).
EE B T (1981-) , L, ik, W3S 5 A A /K P s i A2 B AP . E-mail: jolly8268@hotmail.com

BIHIEE: MHE . Tel: 020-81617091; E-mail: gzyexing@163.com
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3 Omega A7) F=fh. = RNA $EUAFIE (SV Total
RNA TIsolation System) A Promega 2% ) 7% &h, S 5%
RFE ReverTra Ace- a -™ 5 ToYoBo A P~ . 70
% F F 2 48 pMD19-T Vector Systems (T 2544 ) . [
7 4 V) B . RNA Ji§ (RNase) #1 PCR 435371 £
(TaKaRa LA PCR Kit Ver2.1) /4 H TaKaRa A7), 4T
BSOS R AR R (pDsRed2-1) 4 H Clontech 2
A PCR AL, T % # # Jk X trans-Blot“SD Semi-
Dry Electrophoretic Transfer Cell 4 BIO-RAD %%
TP k. 2% AT 4P 600371-117 2h Thermo Electron
Corporation /= fi»  Hi 55 F 2R £ bric Ak I 77 £
DIG High Prime DNA Labeling and Detection Starter
Kit ' H Roche Applied Science (Germany) A ). i
1F ¥ JE J¥ & Magmaprobe Nylon Transfer Membrane
J4H Osmonics (USA) A7, At iz 71 A% 45 F A
A E = A i r= . KR DH; a 5 AR SE
B = LRAF

S5 FH R £ R L A R S 9T 5 B BRI K R
AT AR =44
1.2 FHiE
1.2.1 [Ef p-actin BEIFHI=EE BUHANAS
2130 mg, IEEUIE N 2H DNA, HAR#/F S 1 EZN.A
SQ Tissue DNA Kit #E 7% 1) 7 #5. $2 B 5 B 4
DNA HI 1.0% B8 s ik, 20°CRAF# . AR
# GenBank I & & 5% ) 8 R} 8 25 B-actin F2 K 3 5
TFIFHILL R B % Bkt B-actin KA 3 51 7741 ©
Pevr 104 5| T sl i £ B-actin 5 (K] /A 5
T Z1.22, )75 W% 1.

DURE 5L R 41 DNA SRR, BL Z1. 22 24519
HBEAT PCR 738, [ ML 262 94 °C FHAE L 3 min J5
HEAPERR: 94 °C AP 508,54 CIRK 1 min, 72 C
SEAH 1 min, 3t 30 DMEI, FJ5 72 'CIEfH 10 min.
1.0% I il F VKA I 3 7 4 o

PCR 473 7 4y 42 8 e [m ] g 38 7] 45 FH 0 P
AL Ik B S, 5 pMDI19-T Vector 3, ¥
PG K B FF B DH, o B AR, SR EOVORL . B 1) 1
TR A % 58 Ja 24T L ig 3R 24 A w1 33E4T DNA J7
FIE . WE 45 R DNA 547 % 4F VECTOR VTI
8.0 HE AT 4 47, 38 i BLAST # {4 4 & National
Center for Biotechnolgy Information (NCBI) [1J#% 1%
Bl e, HEAT R LA
122 REHFEMOHERBHES K B-actin A
BFH PCR J5 VE3EAT B, 8 H e A 5 2 P R il

W EEEEYIAL 25 (EcoR 1 fl BamH 1 ), 3 37=4)
Z YA, 5 E FIFEN US4 R 4B adot 3k
BB AR (pDsRed2-1) HE4%, B4 W) e A K T i
JE R E B JBORL, 4 4%k pTA-DsRed., 22 i 4%
AIASHT T4 1 1) J 9 ik B 0 S Hs 3 48 Fok i
S BIEASR I . SRS ORI T IR B E ,
MG (A 2072 386 A E ) il RFP B3R
KGO, H AL A (A 25
123 #EFES RFP EFE AN

(1) 5% it % B-actin FLE IR IAE A
HEREMASE,. B3 NCBI L OB 2 Mk
f) B-actin = [K] )7 5)): B 5 AF057040, #4717 41 5t
#1 (Epinephelus coioides, AY510710) , #]l (Carassius
aura-tus, AB039726), X & f (Megalobrama
amblycephala, AY170122) , . (Mylopharyngodon
piceus, AY289135) , & (Cyprinus carpio, M24113) ,
B {1 (Ctenopharyngodon idella, M25013), f&
(Cirrhinus molitorella, DQ007446) %, 7ER 5F X I
Wik 1 X514 L1 B-actin FE A, LEEIIA T
B-actin ZE[A 5 4 MR 5h, PUESITH 5 A
AT, 43 Bl i 4 O P-actin-F, P-actin-R. JFAR
PO E AR KA 1 XS 514 Red-F
A Red-R, BLAST ) #7 WA BT ik #8418 ) DX 34
O E AR TR, 5 HAL R 54 [F] YR
WA BTN 1 iR,

1 HTF p-actin BEIFTER RFP &NAS4

Tab.1 Primers for B-actin promoter cloning and RFP
assay
Elkz| P
Primer Sequence
Z1 5" -GTGTGTGACGCTRGACC-3'
72 5" -AAACAGCACGAGGGGCATCATC -3

B-actin-F 5" -GTGCCCATCTACGAGGGTTACGC-3'

B-actin-R 5 -TGGTCTCGTGGATACCGCAAG-3'
Red-F 5" -GTTCCAGTACGGCTCCAAGGTGT-3'
Red-R 5" -CTACGGAACAGGTGGTGGCGG-3

(2)RFP {E & F R o A2 TP A I B ] S
KBAERH) 4 R FERFFEA (AR B AMME)
DAR B A= R R (IPEXTRR ) BP0, 43 Bl FR EAR
WL &8 W ATZHZR I FE R ZH DNA DL S RNA.

F K4 DNA 3B % 1.2 BB &, A
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% [F 40 DNA 4 B4, Ll Red-F #1 Red-R 4 51 4
PG o th o e LR N, TIUEA T 4G K ROl 487 bp.
PCR I 4 H5: 94 °C A8 1 3 min Ji5 3F A 76 PF
94 °C 305,58 C 30,72 °C 1 min, 3£ 30 IMEH; &
J&5 72 °C #EAH 10 min;

& RNA [ 42 B £ A ik 7] & SV Total RNA
Isolation System. > F ReverTra Ace-a -™ ik 3] &
(TOYOBO, Japan) #E4T cDNA 5 — 8 f) & % 5%
I LA DG A AR, 43 R AT B-actin (KT RFP 2
R 18 . 514 p-actin-F I P-actin-R F 14 13 2| 7
B-actin # [K - BE K £y 350 bp, 514 Red-F #1 Red-R
813 21 RFP ZE K B K8 487 bp. 738 | N
AR L,

(3)PCR =¥ ] Southern blot % iF UL 41 3%
6B [ K K # 44 pDsRed2-1 ki Ay f 4R, Ll Red-F
FI Red-R A 514, B K BEA 487 bp A L8 85
F RS DR B, [RIWFF se e ). % BRG] 2 U B
b Ebac. FEbmc i BAE IR, 558 ()
[ 435 PCR 724 A1 RT-PCR 7= #) 347 Southern blot
IGUF . BHPE N IE A8 44 pDsRed2-1 f] RFP PCR 724,
FHAE XS 843 501 A B 2B Y A 1Y) PCR P=4) Rl RT-PCR
FEY . MBI AERE B FEIK (AN EB) JERAET
HRATEIE, 10 V AL L h B ERE T & EB
MIGE IR S min 5T ERAME TR IR,
RS A LR bR G B £ 31T Southern blot Z4AZ, ¥t
S RO, AR L (T se R se g E) .

(4) ¥ F X fF 1 B R 4 DNA HJ Southern blot
il BUEA Ot E AR R EA 1R, RELA
LU R4 DNA, & EcoRI BV )5 4iqk,, [l LLR

Fi pDsRed2-1 1E A FHPEX . A0 EB 105 Ik &t
EF 10 V HIk 24 h J5, RAE T B 58T DNA
R, FE A AR C ER T 3R AT Southern blot 74738, B AR
BAE R (3) .

2 ERESH

2.1 [Efp-actinBEE B FRETORFAIZEE

KRR 514, DL L K] 4] DNA h 4R,
P H 1A 1500bp HUHE R A R AR R
5 pMDI19-T Vector % #z, 28 1 ¥ PCR Fl g V) i 1
WEAHF I 44 TA-T, B EA FIF. #5459
tres a1 B 7n, 3 B st T GenBank (Accession
No.EF026000) . 3 %1 5> 1 % B, Jit 52 & S 19 | B
K P 1464 bp, & 1374 bp 813 4% X F 5 F1
90 bp HJ P-actin & P 14 &8 43 IF 5 5 3LAE S5 71, 1% T
T A 2 A 30 AN 2 LS. 1 i BLAST #4144
% NCBI % BB EUE E, RILL 2 IR R sr 51
f 1Y B-actin BA R S RIVETE: 55D 6r[E
EER 100%, 55 BF 50 Am i [FYREME R 97%, 5 %
A FEETE R 96.7%. £ 57 mIAEB X & H
5 R 2 8t S0 R 1) 5 7 s S VIR R I LA )t
% : CAAT Box, CArG Box #l TATA Box, F: {7 & 7>
BTG S R IG AT A (1) R -89, -59. 26 4.
2.2 pTA-DsRed¥i%FfifitazE

PR B R AR, B F M Bactin A BT
(TA) #l AN 58 B R 3 4k pDsRed2-1 1, I
F= Wy A K W R 1T JE B BB 4 SOk T ), 45 SRR
B, A 58REREIER, THT T — 2R
e

1 GTGTGTGACG CTGGAICCAAT| CAGAGAGCAG AGTT+C1CGAAA GTTTACCTTT TATGGCTAGA GCCGGGCATG
71 TGGTGTCGTA TAAAACAGCA CGCCCAGCTT TTCCTCCTCA CTTTGAGCTC CTCCACACGC AGCTAGTGCG

intron 1

111 GAATATCATC AGCTTGTAAC CCATTCTCTT AAGTCGACAA CCCCCCCCAA ACCTAAGGTA AGTTAGTTTC
211 TCAGCTTTTG GTGCATTTTC CTGAATTTAT TTTTA/\AGTT AATTAGTATT TATTAATGTA TTGCTAAAAT

281

1331 AGCGGTGCAC T/\AAACTTTT TCTTTTCACA TTTACAGTTC AGCCATGGAT GATGAAATTG CCGCACTGGT
1101 TGTTGACAAC GGATCCGGTA TGTGCAAAGC CGGATTCGCT GGAGATGATG CCCCTCGTGC TGTT

1 ) B-actin ZE X F 36 F &3 5 ORF J#4
TE: 3 NHHERIRN CAAT. CArG . TATA Box; +1 N ¥ FATEANT 5 FAR AT B-actin B T UAAEN E—MNE TS

BN BB GEL T

Fig.1 P-actin gene promoter and partial ORF sequence of Tanichthys albonubes

Note: The CAAT, CArG and TATA Box were showed in box;

exon of B-actin gene; initiation codon was shown in bold.

+17 is the site for initiation of transcription; shadow shows the first
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2.3 pTA-DsRedFiXFHEREEFHNRIE

A 2 1k A vE Ok £ A oAk (pTA-
DsRed) ()52 F5 P& oL 8, HIES 72 h 17
AR ME PRt (F2). N
[k O A e S 7 R f LB MR 2 38 4 20% LA E, B
ATk 51.8% (14 2 /27 &) . 4 At IR AT I
st (E3).

2 FEESME TR pTA-DsRed Rifa (HES 72 h)
Fig.2 Transgenic Tanichthys albonubes under UV
light (72 hph )

3 EHEAREFHE pTA-DsRed Fifh (4 F#Y)
Fig.3 Transgenic Tanichthys albonubes under normal

light (4-month-old)

500 bp—

24 HERFEEBLADRFPAIET
241 HNSREFRBEMNZEESRIMRIE DFE
B (HFAR) B RNA K351 cDNA 3 —5
AR, BLE1 4 B-actin-F Fl B-actin-R HE4T 41,
1= A S MY . 7514 BLAST 94T B,
Bt 52 B 1 )7 51 5 2 B £ 35 1 B-actin FE [B] cDNA
J7 50 B R YR: 5 Bt T DL R R e A YR A
97%, 55 Je ik (1) [F] V2 96%. U BA BT 72 1% 1 3
Bk JEf B-actin ZEF T, AT{E 4 RT-PCR HJ 4
ZATH

PLAT {8 58 56 3 4 pDsRed2-1 A 14, LL 5|4
Red-F Al Red-R #EAT 44, (Al Ui ™ 38 7= 4 I 00 )5,
gh LRI T SRR I H B RFP. S I B b A7 1l
A, FRR A ERET 4% 1 10,1050, 12100, 1 ¢
200, 1 2500 % %, A W, 25 R 2o 7 R 2 500
F5 ERET AT BT A0, U AR ET b e 3R B =
242 #¥ EEE & E F ZH DNA 1 mRNA A
RFP EEF RGN #ZHEEHEA (A MEFI B AME)
AIHR L B8 L A I A 25 (X141 DNA PCR () s Il 45
T, ANNRIINL A REATEE, B ANRER . AT
LA ES DL R BH % X6k B (ks pDsRed2-1) R4
S TOUHA K /N B S B RS T
ser (B 4) .

4 BEELR| A 20 U RFP 25 () PCR Rl
: M: 100 bp 7> T Ebrife; P: BHYEX B (pDsRed2-1) s N: BAVERTHE (AL ) 1 4. BEFEE A D EEGIR, A WL
;5 8. BREFEHEM B MR PIIE VLA |

Fig. 4 PCR assay of RFP gene in some tissues of two transgenic Tanichthys albonubes

Note: M: 100 bp Marker; P: positive control (pDsRed2-1) ; N: negative control (wild Tanichthys albonubes ): 1 4: eyes, viscus,

muscle and fins of transgenic Tanichthys albonubes A; 5 8: eyes, viscus, muscle and fins of transgenic Tanichthys albonubes B.

LR Rt (A MAEFT B MR ) AR L B
PR RNA SR e, 93 Rl BEAT P 2 2 (A A
REP 5 [A ()48, B 2 R £ A B R R, 25 R AR

B A ASRRIAL N IE (g ) DL B AR LA
BEHRBEY 1 HH 487 bp AU (B 5), WAL (B
AR ) BIRYTHE R S
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bp M | 2 3 4 5 6 7

8

B-actin
400——

RFP
500——

5 HEEPIE® B MK RFP [ RT-PCR 63l
7: M: 100 bp 7> TERE; 1~-4: FEFE 6 B R A HE WUMEE, 5~8: BF2E B 6 AR Py fIE WILAGEE; P: BIPEXS IR (pDsRed2-1).
Fig.5 RFP RT-PCR assay of transgenic Tanichthys albonubes

Note: M: 100 bp Marker; 1 4: eyes, viscus, muscle and fins of transgenic Tanichthys albonubes B; 5 8: eyes, viscus, muscle and

fins of wild Tanichthys albonubes; P: positive control (pDsRed2-1) .

2.4.3 RFP {4 Southern blot 123§ PCR 7=¥11 Southern blot ZXAZ 1045 R B~ A ME

(1)PCR 7=#) 5 RT-PCR ¥/ Southern blot BHR . A LS IBRE 1, B ARG R . N L LA
I iF  PCR 7= ¥ I#) Southern blot 74 A8 &4 B & 7= HE 4 > 4H 2 B PA M, [ M BR ALY o B
2 AN N AR 4 AN E S B 1 B B0 RT- (K 6).

N 1 2 3 4 5 6 7 8
o GHSEJIESENE

RT-PCR

/€ 6 RFP J:[E PCR P4 L% RT-PCR F=4Jf] Southern blot Z43Z 4 1E
e P BHYEX B (pDsRed2-1); N: FAMERT (B A6 ) 1~4: AT ESA A NMARIIR, ANE WLAEE; 5~8: B EF F# B
A AR PIE S LR 6
Fig.6 Southern blot results of RFP gene PCR and RT-PCR products of transgenic Tanichthys albonubs
Note: P: positive control (pDsRed2-1) ; N: negative control (wild Tanichthys albonubes) ; 1 4: eyes, viscus, muscle and fins of

transgenic Tanichthys albonubes A; 5-8: eyes, viscus, muscle and fins of transgenic Tanichthys albonubes B.

(2) WLIA %[5 41 DNA [ Southern blot & AT AT B 2> TR LR R T B ks, AR
R AL UL R DNA BBV R 2t BUh T Zessitr (1B 7) -

IAT
FEMIHEAT FUK VS, Southern blot #5568~ A B 4%
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52 i E KR

5%

kb M 1 2 kb 1 2

4‘] »'

23.1

43—

(a) (b)
7 EEFL[K B FE R ZH DNA RFP 5K Southern blot %47
() %R (B ) (b #BE

v 1: BHYEST B pDsRed2-1 (4.1kb) 5 2: WL 1A 20 4R % K140 DNA B 1)
P M: A Hind T 5 F BATRHE

Fig.7 Southern blot of transgenic Tanichthys albonubs

genomic DNA
(a) before trans-bolt (gel electrophoresis)  (b) after trans-blot

Note: 1: positive control (pDsRed2-1,4.1kb); 2: genomic DNA from

muscle of transgenic Tanichthys albonubess M: A Hind 11l Marker.

3 it

O H 2 M4 REM, Bactin 19 57 M E[X
5T 3A 5 FOM LM EE B % 0 4F: CCAAT
Box. TATA Box #11 CArG Box, iX 46 o B4+ /5 5
T A B DL B AR R S K S iR R P A T
1, AT SR R & S B R E N B R, 23
22 f# B-actin J& 3T I e Ak U, LIu
L4307 T BER P-actin ZERE B FRIF A, AWK
B2 1.1 kb B F 30 385 20 F0ANER 18 1 50 1 A 4b
BTFE5%E 1 AWE TN 2.5k a3y,
HIE R LW B E (CAT) HIEMEZELALE 1.1 kb
) i B T 50 T ) g v s 4 A, R TE
IAWEFHRAKE N 304bp B Pst 1T F X T
S (VS T U N EE L, S BT A 0 s A Rl AT 2
BT RS LE N E P, RS T
BN 1.3 kb By 1 B-actin J8 B )75, 05
108 bp (1 57 1) By i | 8775, Hh A 345
S AH O BV E LR JuF: CCAAT Box. TATA Box
FIT CArG Box, LR R HIAEI BRI 1 AN 272
KB 1ANET, BEIN S R G R w BRI B S
TP EAA R s iEtE. Bk s i)

B BRI E B E BN sh o AT B
BRI she Fm R FH i — B Y.

Alam WA Ay, 3% B DR R 44 v 3 50 0 g 1 5 A
IR AT BEVR T RIVE AR, LLUA A TR 22 ik .
Rahman 575 36 3508 5 Ak it 50 f BB, AR AE K
BRI R 5 2 A i A K I 3R TR Y R e e e s
AR KA 1 R B "' Beardmore $R Y T 8%
HUEE A (Autotransgenic) HIHE, ik 2} /5 8+
NG R 32 A B 5 52k fa [R] — W Fhrp kA4S,
A 5 R FE B A 22 Ak i ) RV, T LA B UR AR
KMER RN R R AN AE K BERRERKR
1 U, Nam 2506 U5 H V8 8 (14 B-actin J3 507 Ml GH
i 1 L IR 5 A VR 7 P SR AR KA R A B TR e
fifk s AT S AL L £ A 5 1 P-actin H BT 5
RS VMR L A1 B 2 p 2k, #EIZ 8 377 5)
AT R IR sh A 1 B VR BE R R R

TEREFE DRI A, ) P i o B R fiag B0 PR
R0 A BRI BA AN . A 985 ® E (RFP) Al
SR E D (GFP) 7E ARG IR & B KITE
03RRI e ik 1 i S5 1R S Bl 7 s s T T e 55 7
ARSI T Z0N . BT s Bl LB Bk
AT G RLEASI , #5554 n] DL F 5 S 5T
B PO R AE bR B R — AN S g2
AHERER B, R KRR NS A BT, 1M
BAEARAE I AR B RS R 5Ok, A
525 K ] PCR K2l 5 Southern blot £5 & [ J7 %k
T AN S DI A A B TR AN R 1 20 ) 3 5 FSR A I
Il Zhu 55 BT 70 B, AR SE DR 4 28 R R 4
(EE G 2 — AN i i 2, 26 1 /MR DNA £ IR AR
KA B S S AR R A R T A YL
R AR LIS, WAL IRES K B RIA S T3 E
SR 22 T “UWe R ZE DR A 32 8 4 A4S A
JHDNA FE B B>, BEX RGBS ZRER
NS, TREW B A TR AT “Us”
(SRS P, AR SEIR AT T 4 AR R
£ 1L/ F A 2H DNA F) Southern blot, 45 54 1) 31 bk
R S50 7R < P S 1 1 P e = UL = = R
S FIEAE, F Y IMNRFE R RFP O3 & LA FE N4
Ko+,

HTANERR WS EEAERRFERT )
T LLIG , BRI 53 BU7E 1 AR 5 ] 40 8 o 2 SR
HEM RS R 2, WR R H A w2 16, 7
e H B AN R A0 M 8] BT BE A 0 A IR S TR A 4= R
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FRE (EGAE) BAY 1 P SNER R
PR FE IR ZH H ()& BRI, BEG (AL 00 AR 2
DRl (1) 3K 7= A A B ALY, (position effect) o #h 5 JE
RS HRES DR ESNESEES, 4
SNRERES T ZHRRERN R LEERKES S
FAFE, IS P ARz A AMERIIR.,
PR AT A 4% 0 31 RFP mRNA, 171 75 68 4% T B
M%) RFP DNA {HAK I ] mRNA, X 7] fig 2§ 5
Kl “hr & E” FRRA T KEEAERE.
DNt = PR R A S BT [ CE o R
B R B R E A 10% A7 Y. kR
RS2 2 AN 5 T B R, s AR R AR
T SR RIS B B B 52 Kk B o B DA R S R R
WA RS AR SEEG I Ik % O T R A T Y e
72h BAF L, FCBH R R I 20% L b, B E Al A
51.8%, I A B 93 AT REAMIE L IR O 22 A R 3R 1k
TP AR BN 5% 3 98 S [ G BL Dl o FH PR 22 1)
R TR S HZ AR ASFHR. LR
RER B P SRR I A B 75 B A A R 3R Bl R K]
FIAHIThRE, AT ERAE AN R 7R A N 19 3 = R
TIE, AT BT DI REEE R I H AL AT T T 2R
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Isolation of white cloud mountain minnow B-actin promoter and assay of its
transcription activity

WANG Hai-ying ">, YE Xing', BAI Jun-jie', XIA Shi-ling', LAO Hai-hua', JIAN Qing', WANG Lin'
(1. Pearl River Fisheries Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China; 2. Shanghai Fisheries
University, Shanghai 200090, China)

Abstract: -actin gene is a house-keeper gene and it’ s promoter has been reported to be an efficient ubiquitous
regulator. The fB-actin 5’ flanking region and the initiation intron demonstrate a high level of constitutive promoter
activity, and its activity is comparable to, or greater than, that of the SV40 early promoter. White cloud mountain
minnow (Tanichthys albonubes) is a small cyprinid fish and also a popular ornamental fish which was originally
found only in Guangzhou, China. Through PCR amplification, 5’ -flanking regions and partial open reading frames
of the P-actin gene of white cloud mountain minnow were obtained. The 1 464 bp-long sequence includes 90 bp
of partial ORF which encodes a 30 amino acids peptide, and 1 374 bp regulatory sequence which contains the 5 '
proximal promoter; the first untranslated exon and the initiation intron of -actin gene. The partial ORF of the 3-actin
gene shares a high degree of sequence conservation. The similarity of the deduced amino acids was 100% between
white cloud mountain minnow and zebrafish, and 96.7% between white cloud mountain minnow and nile tilapia.
The proximal promoter region contains elements that were critical for transcription activity, including the CCAAT
Box, TATA Box, CArG Box. The regulatory sequence was inserted into the promoterless pDsRed2-1 vector. The
linearized recombinant plasmids (pTA-DsRed) were microinjected into the fertilized eggs of white cloud mountain
minnow. RFP expression of the transgenic fish was observed by micro fluoroscope. High—frequency generation of
transgenic fish which expresses RFP was obtained with the highest positive rate of 51.8%. RFP was expressed at high
level in transgenic fish and red fluorescence could even be observed by externals in some fishes. RFP gene could be
detected by amplification of the genomic DNA of different organs and tissues of the 4-month-old transgenic fish. The
RFP gene transcripts were also analyzed by RT-PCR and Southern blot. Hybridized molecule larger than positive
vector was displayed by Southern blot of the transgenic fish genomic DNA. The results showed that the f-actin
gene promoter possess effective transcription activity and could promote high level expression of foreign gene. The
present study lays foundation for further function gene transfer researches. [Journal of Fishery Sciences of China,
2008, 15(1) : 47-54]

Key words: Tanichthys albonubes; [3-actin gene promoter; red fluorescent protein (RFP); transgene;
microinjected; expression detection
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