
Actin

6

1 2 -actin

1

3 3
-actin

3 4 -actin
SV40

5

Tanichthys albonubes Lin
Cypriniformes Cyprinidae
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Omega RNA SV Total 
RNA Isolation System Promega

ReverTra Ace- -TM ToYoBo
pMD19-T Vector Systems T 
RNA RNase PCR

TaKaRa LA PCR Kit Ver2.1 TaKaRa
pDsRed2-1 Clontech

PCR trans-BlotRSD Semi-
Dry Electrophoretic Transfer Cell BIO-RAD

600371-117 Thermo Electron 
Corporation 
DIG High Prime DNA Labeling and Detection Starter 
Kit Roche Applied Science Germany

Magmaprobe Nylon Transfer Membrane
Osmonics USA

DH5

1.2
1.2.1 -actin

30 mg DNA E.Z.N.A 
SQ Tissue DNA Kit
DNA 1.0% 20

GenBank -actin
-actin 8

1 -actin
Z1 Z2 1

DNA Z1 Z2
PCR 94  3 min

94  50 s 54 1 min 72 
1 min 30 72 10 min

1.0%
PCR

pMD19-T Vector
DH5

DNA
DNA VECTOR VTI 

8.0 BLAST National 
Center for Biotechnolgy Information NCBI

1.2.2 -actin
PCR

EcoR BamH

pDsRed2-1
pTA-DsRed 9

10

2072 RFP

1.2.3 RFP
1 -actin

NCBI
-actin AF057040
Epinephelus coioides AY510710 Carassius 

aura-tus AB039726 Megalobrama 
amblycephala AY170122 Mylopharyngodon 
piceus AY289135 Cyprinus carpio M24113

Ctenopharyngodon idella M25013
Cirrhinus molitorella DQ007446

1 -actin
-actin 4 5

-actin-F -actin-R
1 Red-F

Red-R BLAST

1

1 -actin RFP
Tab.1 Primers for -actin promoter cloning and RFP 

assay

Primer Sequence

Z1

Z2

-actin-F

-actin-R

Red-F

Red-R

5 -GTGTGTGACGCTRGACC-3

5 -AAACAGCACGAGGGGCATCATC -3

5 -GTGCCCATCTACGAGGGTTACGC-3

5 -TGGTCTCGTGGATACCGCAAG-3

5 -GTTCCAGTACGGCTCCAAGGTGT-3

5 -CTACGGAACAGGTGGTGGCGG-3

2 RFP
4 A B

DNA RNA  
DNA 1.2.1
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DNA Red-F Red-R
487 bp

PCR 94 3 min
94  30 s 58  30 s 72  1 min 30

72   10 min
RNA SV Total RNA 

Isolation System ReverTra Ace- -TM

TOYOBO Japan  cDNA
-actin RFP

-actin-F -actin-R
-actin 350 bp Red-F Red-R

RFP 487 bp

3 PCR Southern blot
pDsRed2-1 Red-F

Red-R 487 bp

2
PCR RT-PCR Southern blot

pDsRed2-1 RFP PCR
PCR RT-PCR

EB
10 V 1 h EB

5 min
Southern blot

11

4 DNA Southern blot
1

DNA EcoRI

pDsRed2-1 EB 
10 V 24 h DNA

Southern blot 
3

2

2.1 -actin ORF
DNA

1 1 500 bp 
pMD19-T Vector PCR

TA-T
1 GenBank Accession 

No.EF026000
1 464 bp 1 374 bp

90 bp -actin
30 BLAST

NCBI
-actin

100% 97%
96.7% 5

CAAT Box CArG Box TATA Box
1 89 59 26

2.2 pTA-DsRed
-actin

TA pDsRed2-1

1 -actin ORF
3 CAAT CArG TATA Box +1  -actin

.

Fig.1 -actin gene promoter and partial ORF sequence of Tanichthys albonubes
Note The CAAT CArG and TATA Box were showed in box +1   is the site for initiation of transcription shadow shows the rst 

exon of -actin gene initiation codon was shown in bold.
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4 RFP PCR

M 100 bp P pDsRed2-1 N 1 4 A

5 8 B .

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 ns of transgenic Tanichthys albonubes A 5 8 eyes viscus muscle and ns of transgenic Tanichthys albonubes B.

2.3 pTA-DsRed
pTA-

DsRed 72 h 
2

20%
51.8% 14 /27 4

3

2  pTA-DsRed 72 h

Fig. 2  Transgenic Tanichthys albonubes under UV 

light 72 hph 

3 pTA-DsRed 4

Fig. 3  Transgenic Tanichthys albonubes under normal 

light 4-month-old

2.4 RFP
2.4.1

RNA cDNA
-actin-F -actin-R

BLAST
-actin cDNA

97% 96%
-actin RT-PCR

pDsRed2-1
Red-F Red-R

RFP
1 10 1 50 1 100 1

200 1 500 500

2.4.2 DNA mRNA
RFP A B

DNA PCR
A B

pDsRed2-1

4

A B
RNA

RFP

A B
487 bp 5
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2 DNA Southern blot
DNA

Southern blot
7

 

5 B RFP RT-PCR

M 100 bp 1~4 B 5~8 P pDsRed2-1 .

Fig.5 RFP RT-PCR assay of transgenic Tanichthys albonubes 

Note M 100 bp Marker 1 4 eyes viscus muscle and ns of transgenic Tanichthys albonubes B 5 8 eyes viscus muscle and 

ns of wild Tanichthys albonubes P positive control pDsRed2-1 .

2.4.3 RFP Southern blot
1 PCR RT-PCR Southern blot

PCR Southern blot
2 4 RT-

PCR Southern blot A
B

4
6

6 RFP PCR RT-PCR Southern blot  

P pDsRed2-1 N 1~4 A 5~8 B

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 ns of 

transgenic Tanichthys albonubes A 5 8 eyes viscus muscle and ns of transgenic Tanichthys albonubes B.
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7 DNA RFP Southern blot

a b

1 pDsRed2-1 4.1kb 2 DNA

M Hin

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 albonubes M Hin Marker.

3

-actin 5
3 CCAAT 

Box TATA Box CArG Box

-actin 1 5 12 14 LIU
-actin

1.1 kb 1
1 2.5 kb

CAT 1.1 kb
4

1 304 bp Pst

2

1.3 kb -actin
108 bp 5  3

CCAAT Box TATA Box
CArG Box 1

1
5

Alam
15

Rahman

16 17 Beardmore
Autotransgenic

18 Nam -actin GH

19 -actin

RFP
GFP

PCR Southern blot

Zhu
DNA

20

DNA

20 21 4
DNA Southern blot

RFP

22 23
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21

position effect

21 A
RFP mRNA

RFP DNA mRNA

10% 24

72h 20%
51.8%
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Isolation of white cloud mountain minnow -actin promoter and assay of its 
transcription activity

WANG Hai-ying 1 2 YE Xing1 BAI Jun-jie1 XIA Shi-ling1 LAO Hai-hua1 JIAN Qing1 WANG Lin1

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 ef cient ubiquitous 
regulator. The -actin 5  anking 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 sh and also a popular ornamental sh which was originally 
found only in Guangzhou China. Through PCR ampli cation 5 - anking regions and partial open reading frames 
of the -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 rst untranslated exon and the initiation intron of -actin gene. The partial ORF of the -actin 
gene shares a high degree of sequence conservation. The similarity of the deduced amino acids was 100% between 
white cloud mountain minnow and zebra sh 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 sh was observed by micro uoroscope. High–frequency generation of 
transgenic sh which expresses RFP was obtained with the highest positive rate of 51.8%. RFP was expressed at high 
level in transgenic sh and red uorescence could even be observed by externals in some shes. RFP gene could be 
detected by ampli cation of the genomic DNA of different organs and tissues of the 4-month-old transgenic sh. 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 -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 red fluorescent protein RFP transgene
microinjected expression detection
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