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NEW GENE FRAGMENT, NOVEL 
TRANSGENC ZEBRAFSH AND METHODS 

FOR PRODUCING TRANSGENIC 
ZEBRAFSH 

FIELD OF THE INVENTION 

0001. The present invention relates to a method for pro 
ducing novel transgenic Zebrafish. 
0002 The present invention also relates to a new gene 
fragment and novel transgenic Zebrafish. 

BACKGROUND OF THE INVENTION 

0003 Transgenic ornamental fish is one sector of the fish 
ery business and belong to entertainment industry with global 
business. For example, transgenic fish expressing green fluo 
rescence by introduction of a GFP gene fused with a fish 
specific gene promoter into fertilized eggs, has been gener 
ated using Zebrafish (Hamada, K. et al., Mol. Marine Biol. 
Biotech., 1998. 7, 173-180). 
0004 Hsiao et al. disclosed a DNA construct flanked at 
both ends by inverted terminal repeats (ITRs) to increase the 
efficient expression of transgenic genes in Zebrafish. A uni 
form transgene expression was achieved in the F0 and the 
following two generations (Hsiao et al., Developmental 
Dynamics 2001. 220: 323-336). US 2004/01 17866 A1 also 
disclosed a similar gene fragment for producing red fluores 
cent Zebrafish by C.-actin promoter. 
0005. Although the transgenic green and red fluorescence 
Zebrafishs have been described, method and condition of 
generating other transgenic fish with other gene fragment 
(such as red fluorescent protein expressed by 3-actin pro 
moter) is different and cannot be easily deduced from the 
prior art because of the different strategies of genetic con 
struction, gene expression, gene inheritance and uncertainties 
of the transgenic technique. 
0006 U.S. Ser. No. 10/752,687 constructed the 
pf-DsRed2-1-ITR gene fragment for producing transgenic 
medaka (B-actin form medaka). U.S. Ser. No. 1 1/235,539 
used similar gene fragment for producing transgenic cichlid 
(B-actin form cichlid). However, the expression of the trans 
gene may be influenced by the copy number of the transgenes, 
and the interactions between the transgene and its flanking 
genomic DNA as noted on Fraser et al. (Fraser et al. Current 
Opinion in Cell Biology 1998. 10:361-365). Fraser et al. 
reported that the site of transgene integration in the host 
genome will affect the transgene expression, also called the 
position effect. 
0007. The gene targeting is well established in the mouse: 
however, gene-targeting protocols have not been developed in 
the rat despite the establishment more than 16 years ago of the 
first transgenic rats by pronuclear injection (F Kent Hamra et 
al. PNAS2002.99:931-936). Therefore, the results of similar 
gene fragment expressed in different species are unpredict 
able and worth studying. 
0008. The individual promoters have different abilities to 
express report gene expression in ES cell and other cell types. 
(Chung et al. STEM CELLS 2002. 20:139-145) Thus, the 
same gene driven by promoters from different species is 
unpredictable of its expression. 

SUMMARY OF THE INVENTION 

0009. The present invention provides a gene fragment 
comprising (1) a B-actin gene promoter of Zebrafish; (2) a 
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gene encodes red fluorescent protein; (3) SV 40 poly-A sig 
nal; and (4) inverted terminal repeats (ITR) of adeno-associ 
ated virus. 
0010. The present invention also provides a method of 
producing Zebrafish with systemic red fluorescence compris 
1ng: 

0.011 (a) constructing a plasmid including ITR. 
cytomegalovirus (CMV) promotor, a fluorescent gene, 
S40 poly A and ITR form upstream to downstream; 

0012 (b) replacing the CMV promotor with an 8-actin 
gene promoter of Zebrafish to produce a new plasmid 
construct; 

0013 (c) linearizing the new plasmid construct; 
0.014 (d) microinjecting the appropriate amount of lin 
earized plasmid construct into fertilized eggs of 
Zebrafish; 

0.015 (e) selecting the eggs with fluorescence; and 
0016 (f) hatching the selected eggs to produce 
Zebrafish with systemic red fluorescence. 

0017. The present invention further provides a zebrafish 
with systemic red fluorescence produced from the set forth 
method. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 illustrates the construction of plasmid pZ.f3 
DSRed2-1-ITR. 
0019 FIG. 2 illustrates the inheritance/expression rates of 
the novel Zebrafish (with transgene pZ.f3-DsRed2-1-ITR) of 
different generations. 
0020 FIG. 3 is a photographic representation of a three 
month-old transgenic Zebrafish from F2 generation that were 
derived from founders that are successfully transfected with 
the nucleic acid fragment of the invention, p7,3-DsRed2-1- 
ITR, demonstrating its red fluorescence expression. 
0021 FIG. 4 is other transgenic Zebrafish expressed red 
fluorescence. 

DETAIL DESCRIPTION OF THE INVENTION 

0022. The current invention is of thorough and careful 
design with conceptual breakthrough. A plasmid construct, 
pZ.f3-DsRed2-1-ITR, could be generated by introducing the 
B-actin gene promoter of Zebrafish into expression vector 
pDsRed2-1-ITR (Clontech). The appropriate amount of pZ.f3 
DsRed2-1-ITR is then micro-injected into the cytoplasm of 
fertilized eggs of Zebrafish prior to the first cleavage. These 
eggs are screened to find progeny expressing fluorescence 
throughout their systemic tissue. Progeny with fluorescent 
transgene are then used for future breeding. The term 
"zebrafish' in the invention is not limited but to that from D. 
acrostomus, D. aequipinnatus, D. malabaricus, D. albolin 
eatus, D. annandalei, D. apogon, D. apopyris, D. assamensis, 
D. Choprae, D. chrysotaeniatus, D. dangila, D. devario, D. 
fangfangae, D. frankei, D. fraseri, D. gibber, D. interruptus, 
D. kakhienensis, D. kyathit, D. laoensis, D. leptos, D. 
maetaengensis, D. malabaricus, D. naganensis, D. neilgher 
riensis, D. nigrofasciatus, D. pathirana, D. regina, D. rerio, 
D. roseus, D. Salmonata, D. Shanensis, D. spinosus, Brachy 
danio frankei, Brachydanio rerio albino and Branchydanio 
Sp. 
0023 The gene fragment used in the present invention 
comprising (1) a B-actin gene promoter of Zebrafish; (2) a 
fluorescence gene; (3) inverted terminal repeats (ITR) of 
adeno-associated virus; and (4) a basic part from puC. 
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0024. The red fluorescent gene can be purchased from BD 
Bioscience Clontech or Evrogen IP (Russia). The red fluo 
rescent gene is Dsked2-1, DsRed2, DsRed2-N1, DsRed2 
C1, TagRFP, pTurbo FP635N or pTurboFP635-C. In the 
embodiment of the invention, posRed2-1 is used as the 
source of the red fluorescent gene. posRed2-1 encodes 
DsRed2, a Dsked variant engineered for faster maturation 
and lower non-specific aggregation. DSRed2 contains a series 
of silent base-pair changes that correspond to human codon 
usage preferences for high expression in mammaliancells. In 
mammalian cell cultures when DsRed2 is expressed consti 
tutively, red-emitting cells can be detected by fluorescence 
microscopy within 24 hours of transfection. Large insoluble 
aggregates of protein, often observed in bacterial and mam 
malian cell systems expressing DsRedl, are dramatically 
reduced in cells expressing DSRed2. The faster-maturing, 
more soluble red fluorescent protein is also well tolerated by 
host cells; mammalian cell cultures transfected with Dsked2 
show no obvious signs of reduced viability-in those cell lines 
tested, cells expressing DsRed2 display the same morphology 
(e.g., adherence, light-refraction) and growth characteristics 
as non-transfected controls. psRed2-1 is a promoterless 
DsRed2 vector that can be used to monitor transcription from 
different promoters and promoter/enhancer combinations 
inserted into the multiple cloning site (MCS). 
0025. The fragment of Claim 1, wherein the B-actin gene 
promoter of Zebrafish is SEQID NO.:2. 
0026. The fragment of Claim 1, wherein the gene encodes 
red fluorescent protein is SEQID NO.:3 
0027 
0028. The method of the invention provides five improve 
ments over other methods currently available: 
0029. 1. The main body of the nucleic acid fragment of the 
invention is plasmid constructs such as pZ(3-DsRed-ITR, 
which are commercially available at an accessible price 

0030 2. The nucleic acid fragment of the invention 
enables the Zebrafish to emit fluorescence throughout its 
systemic tissue. 

0031. 3. The method of the invention, which comprises 
microinjecting the transgene construct into fertilized eggs, 
ensures the transgenic Zebrafish emits fluorescence at its 
systemic skeletal muscle at a higher ratio with better qual 
ity. 

0032 4. The heterologous transgenic fish stably passes the 
transgene to the next generation. Thus natural breeding 
could be used to maintain the transgenic population and 
reduces the breeding cost. 

0033 5. The fluorescence of the transgenic Zebrafish, 
which is emitted at its systemic tissue, can be easily seen by 
naked eyes. The red fluorescence is further intensified 
under light source of shorter wavelength, providing a 
higher entertainment value to ornamental fish. 

0034. The present invention provides a method of produc 
ing transgenic Zebrafish with systemic fluorescence compris 
ing: 

0035 (a) constructing a plasmid including ITR, CMV 
promotor, fluorescent gene, S40 poly A and ITR from 
upstream to downstream; 

0036 (b) replacing the CMV promotor with the B-actin 
gene promoter of Zebrafish, which directs systemic skel 

A plasmid comprising the gene fragment of Claim 1. 
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etal muscle 3-actin gene expression, of Zebrafish to pro 
duce a new plasmid construct; 

0037 (c) linearizing the new plasmid construct; 
0.038 (d) microinjecting the appropriate amount of lin 
earized construct into fertilized eggs of Zebrafish; 

0.039 (e) selecting eggs that shows fluorescence; and 
0040 (f) hatching the selected eggs to produce 
Zebrafish with systemic fluorescence. 

0041 Accordingly, the preferred linearized construct is 
selected from 

Not pZB-DsRed2-1-ITR Not 
ITR ITR 

Her play 
pUC SV40 poly A pUC 

0042. The preferred fluorescent gene used in the method 
of the invention is red fluorescent gene from posRed2-1. 
0043. In the method of producing transgenic Zebrafish of 
the invention, the appropriate amount of linearized plasmid 
construct injected into the fertilized eggs is sufficient to intro 
duce transgene into germ cell of Zebrafish. The preferred 
amount of linearized plasmid construct injected into the fer 
tilized eggs is 1-10 nil. The most preferred amount of linear 
ized plasmid construct injected into the fertilized eggs is 2-3 
nl. 
0044) The present invention also provides the transgenic 
Zebrafish with systemic fluorescence produced from the 
method of the invention. The preferred Zebrafish has systemic 
red fluorescence. 

EXAMPLE 

0045. The examples below are non-limiting and are 
merely representative of various aspects and features of the 
present invention. 

Example 1 
Generation of the Plasmid pZ.f3-DsRed2-1-ITR 

0046 Commercially available plasmid construct, 
pDsRed2-1 (Clontech) was used to generate the expression 
Vector. 

0047. The DsRed 2-1 fragment was from plasmid 
pDsRed2-1. The CMV promoter and two adeno-associated 
virus inverted terminal repeats (ITR) were ligated to the 
DsRed2-1 fragment as depicted in FIG. 1 to produce plasmid 
construct posRed2-1-ITR. The plasmid construct posRed2 
1-ITR has shown higher expression stability. 
Generating the Novel Plasmid Construct: pZ.3-DsRed2-1- 
ITR 
0048. As illustrated in FIG. 1, the Zebrafish B-actin gene 
promoter was obtained by digesting plasmid construct 
pOBA-109 with restriction enzymes BamHI and SalI. BamHI 
was used first, ends were filled in, and a Subsequent digestion 
with SalI provided a 4775 bp fragment. 
0049. As illustrated in FIG. 1, the CMV promoter was cut 
out by digesting the construct posRed2-1-ITR with restric 
tion enzymes BamHI and SalI. Digestion with BamHI and 
SalI provided a 4240 bp fragment. Then, the B-actin gene 
promoter of Zebrafish was inserted into the plasmid construct, 
pDsRed2-1-ITR, at the position where the CMV promoter 
was cut out. The resulting plasmid construct had two 137 bp 
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adeno-associated virus inverted terminal repeats (ITR). One 
ITR (SEQID NO. 5) was located at the 3' end of SV40 poly 
A (SEQID NO.: 4). The other was located at the 5' end of the 
B-actin gene promoter (SEQID NO.1). 
0050. As illustrated in FIG. 1, the resulting plasmid con 
struct, pZ.f3-DsRed2-1-ITR, had a total length of 9051 bps. 
pZ.f3-DsRed2-1-ITR contained (1) the Zebrafish f3-actin gene 
promoter (for systemic gene expression); (2) sea coral red 
fluorescent protein; (3) adeno-associated virus inverted ter 
minal repeats; (4) SV40 poly-A signal; and (5) puC plasmid 
construct basis. 
0051) Appropriate amount of pZ.f3-DsRed2-1-ITR was 
digested with proportional amount of Not I restriction 
enzyme. A Small fraction of the digested product was ana 
lyzed by agarose gel electrophoresis to verify its linearity. The 
fragment length was 9051 bps as expected. 

Example 2 
Preparation of Microinjected DNA 

0052 All DNA plasmids were prepared via ultra-centrifu 
gation with cesium chloride and ethidium bromide gradient 
(Radloffet al., 1967 Proc Natl AcadSci USA 57:1514-1521). 
All DNA fragments used for microinjection were eluted from 
agarose gel following electrophoresis. 

Example 3 
Cytoplasmic Microinjection 

0053 Fish were maintained under artificial conditions of 
14h light and 10h darkness at 26°C. and maintained on a diet 
of Tetramin (Tetra, Germany). Before the incubator entered 
the dark cycle, fish were collected and separated by separa 
tion net. On the next morning after the light cycle has begun, 
fish eggs were collected every 15-20 minutes. 
0054 Eggs were collected within 30 minutes of fertiliza 
tion and attaching filaments removed. The linearized con 
struct was quantified and dissolved in 5xPBS with phenol red 
at the desired concentration. DNA was picked up by micro 
capillary of zebrafish microinjector (Drummond) wherein the 
injection needle width of the micro-capillary was approxi 
mately 10um. As micro-needle enters the cell cytoplasm, the 
DNA injected was approximated 2-3 nil. In each microinjec 
tion session, 30-40 eggs were injected; 250-300 eggs were 
injected in each experiment. Injected eggs were incubated at 
26°C. in distilled water. 

Example 4 
Hatching and Screening for Transgenic Embryos 

0055 Injected eggs were rinsed with sterilized solution, 
cultured in incubator wherein the temperature was 28.5° C. 
The fluorescence could be observed in the developing embryo 
after 24 hours. 
0056. Embryos were observed under a bright field with a 
dissecting Stereomicroscope (MZAPO, Leica, Germany). 
Dark field illumination for detecting green fluorescence was 
performed with a stereomicroscope equipped with a GFP 
Plus filter (480 nm). The distribution and intensity of the red 
fluorescence is observed under fluorescence microscope 
(Leica MZ-12: Fluorescence System: light source Hg 100 W: 
main emission wavelength 558 nm, and main absorption 
wavelength 583 nm, filter set RFP-Plus; photography system 
MPS60). Photographs were taken using an MPS60 camera 
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loaded with ISO 400 film and equipped with a controller for 
film exposure time (Leica, Germany). In order to examine the 
distribution of RFP expression in the tissues of transgenic 
fish, 11 days of post-fertilization larva which having RFP 
expression on appearance were sectioned and observed under 
fluorescent microscopy. Larva were fixed for 30 min in 4% 
paraformaldehyde at 4°C., embedded in cryomatrix (Shan 
don, USA) and frozen at -20°C. Cryostat sections (Cryostat 
Microtome, HM500 OM, Microm, Germany) with 15 um 
thickness were mounted on slides and observed the RFP 
fluorescence immediately. 
0057 Thered fluorescence fish generated from expression 
vector pp-DsRed2-1-ITR are shown in FIGS. 3 and 4. 

Example 5 

Germ-Line Transmission of Transgene 
0.058 As shown in FIG. 2, red fluorescent Zebrafish origi 
nated form embryos microinjected with pZ.f3-DsRed2-1-ITR 
fragment were mated with wild type, to get the progeny that 
exhibited uniform fluorescence. The F1 with fluorescence 
expression was again mated with wild type to obtain the F2 
progeny (shown in FIG. 3), which all exhibited red fluores 
cent expression, and could be readily distinguished from fish 
without fluorescence expression. The difference between 
transgenic Zebrafish and wild type could be better discerned 
under blue light. 
0059 While the invention has been described and exem 
plified in sufficient detail for those skilled in this art to pro 
duce and use it, various alternatives, modifications, and 
improvements should be apparent without departing from the 
spirit and scope of the invention. 
0060. One skilled in the art readily appreciates that the 
present invention is well adapted to carry out the objects and 
obtain the ends and advantages mentioned, as well as those 
inherent therein. The cell lines, embryos, animals, and pro 
cesses and methods for producing them are representative of 
preferred embodiments, are exemplary, and are not intended 
as limitations on the scope of the invention. Modifications 
therein and other uses will occur to those skilled in the art. 
These modifications are encompassed within the spirit of the 
invention and are defined by the scope of the Claims. 
0061. It will be readily apparent to a person skilled in the 
art that varying Substitutions and modifications may be made 
to the invention disclosed herein without departing from the 
Scope and spirit of the invention. 
0062 All patents and publications mentioned in the speci 
fication are indicative of the levels of those of ordinary skill in 
the art to which the invention pertains. All patents and publi 
cations are herein incorporated by reference to the same 
extent as if each individual publication was specifically and 
individually indicated to be incorporated by reference. 
0063. The invention illustratively described herein suit 
ably may be practiced in the absence of any element or ele 
ments, limitation or limitations, which are not specifically 
disclosed herein. The terms and expressions which have been 
employed are used as terms of description and not of limita 
tion, and there is no intention that in the use of Such terms and 
expressions of excluding any equivalents of the features 
shown and described or portions thereof, but it is recognized 
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that various modifications are possible within the scope of the 
invention Claimed. Thus, it should be understood that 
although the present invention has been specifically disclosed 
by preferred embodiments and optional features, modifica 
tion and variation of the concepts herein disclosed may be 

SEQUENCE LISTING 

<16 Oc NUMBER OF SEO ID NOS: 5 

<210 SEQ ID NO 1 
<211 LENGTH: 137 
&212> TYPE : 
<213> ORGANISM: 

DNA 

&220s FEATURE: 

<221 NAME/KEY: LTR 
<222> LOCATION: 

<4 OO SEQUENCE: 1 

(1) ... (137) 

adeno-associated virus 

0.064 
ing Claims. 

to cct ct ctg cgc.gctcgct cqctic actgaggcc.gc.ccgg gcaaag.cccg gg.cgt.cgggc 

gacct ttggit cqc.ccggcct cagtgagcga gcgagcgc.gc agagagggag tecca actic 

cat cact agg ggttcct 

<210 SEQ ID NO 2 
&2 11s LENGTH: 4775 
&212> TYPE : 
&213> ORGANISM: 

DNA 

&220s FEATURE: 

<221 NAMEAKEY: 
<222> LOCATION: 

<4 OO SEQUENCE: 2 

attgcacgag 

aaaaatgtta 

tgtgtaccat 

titt coat att 

cc cat cagaa 

atgggtggag 

cctatgctgt 

tittaataaaa. 

citgitaagtica 

attgc ctitat 

gcaaacaaga 

Ctttggalaga 

acacac Coa 

acaagtttac 

ttgct cactt 

cattgttgctg 

tgtttgaaac 

caaaaagtta 

atgtacgitta 

tttittct tot 

attacat cag 

aggaatctac 

citctgagttt 

acagt cagta 

at acagtaaa 

gcaacaacaa 

catgactitcg 

aaggagattg 

Cacaa.ca Cala 

aaatcatttit 

tatgtcaaaa 

cacagagttt 

tatatttgtt 

aacCttataa. 

toataalacac 

Zebrafish 

promoter 
(1) ... (4775) 

tagggggaag 

ataalaccact 

to act cittag 

ctgtaticagt 

gttacctgtt 

ggccactitct 

caacagagca 

gagagaatcg 

Ccttggttgc 

gctgaatatic 

aggittat ct c 

tagttgctgt 

cagotgctica 

atatgctaga 

ttittgataga 

aacacttagt 

gggcct cagt 

atatgcaata 

aaacgctgag 

tgttgaaaca 

ttcc cct ct 

gcttagagcg 

ggtgttt CCa 

ctgttgtaata 

gatgttcagc 

tagactic to a 

aaagaactac 

tott aaaggg 

at tt cott ca. 

gtgtacatat 

gactaataaa 

cit tatt to ca. 

agcct cagda 

cgccitct citc 

aatctgctga 

ctittctagta 

aaaaagttta 

titt t t t caat 

toaatctoat 

agcagcctica 

tatagggtgc 

ttattgttgtt 

aaattaaaaa. 

at cactctgt 

accatgtgac 

gcc.ctgaaca 

tatt titt cat 

gcaa.gcticcic 

cgaacaagca 

Cagggctic ct 

act tcc to to 

totott cotic 

tgacagaaat 

at cataaaag 

ttitt cagtag 

gtgtaaatgt 

tttggittaca 

accagt cc at 

to Caggtotg 

ct t t catt ct 

aacgacaa.ca 

ctaattitc.cg 

tdatccacag 

aagtgtctica 

tgacct atgg 

at Cacaataa. 

at catgctitt 

aaaattagct 

agatttgtca 

titcc tott to 

gataggaaat 

cacagtacat 

resorted to by those skilled in the art, and that such modifi 
cations and variations are considered to be within the scope of 
this invention as defined by the appended Claims. 

Other embodiments are set forth within the follow 

60 

12O 

137 

60 

12O 

18O 

24 O 

3 OO 

360 

54 O 

6 OO 

660 

84 O 

9 OO 

96.O 

102O 

108O 
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- Continued 

tcaaaaatga cqtatttct c act atttact catcc to aag toggittaaaaa cct taaagag 14 O 

titt catttitt ctdttcaaaa cacaggagat attittgagga aagctaaaaa cctdtag cct 2OO 

aaccattgac ttgcatagta ggaaaaaaat agaaacctitt toagattitcc tictacagota 26 O 

aaaagaaact c cc ctic cacc ctaaacacca agctgaaact cacacacct a ggaaagaatg 32O 

ggc.ccggit at Caggaatgta gag cactttgttgaaataatc atgaggcaat aaactgt acc 38O 

tatgact cat tacct ctdt gatgaagttt atcttittcta taaggct cag tdagittatag 44 O 

gtatgacatt toggattictat agg tagt caa aattcaat at ttacat cact gcacgcc tag SOO 

gatgtggggg togcagatg tattgggtgt cactgctgtt ggaagcatca ttacagaCat 560 

tittctgatga caa.gctgctt togtolactag ataaatcaca caacagactg tittat caagt 62O 

ggtgacatag ccc tactgac atttcaataa ccatagotcc taaagattitt aac attaaat 68O 

gcacaattta gtcct cittitt toggttt catg ctgacaagat aagacaagaa ttgcaaag.cc 74 O 

CCCtggataa ggcatgctgc cacgc.gtctic agattgcc.ca totalaaggc aggacattat 8OO 

aactggcatt alacatc tatt tatgaccc.ca tdgcct c cta aaaaacccga atagg taaag 86 O 

gatttacata tittcaatgta aatt catat c aaatcgatct ggg accttgt ttago caaaa 92 O 

taaacgctgt gtag tattitt ggtttctittc atgatagcat ttgttgctaa tagt ccctac 98 O 

acatttatca atgtaalacta gttctittgctt caaaa catca gcatttalaca tttaagaatg 2O4. O 

ggcagattag ggagtgggca gatgt attag gtgtcatCct ggtgacgttt taa.ca.gc cat 21OO 

tgct cottac gattittaa.ca ttaaatgcac aatttagt cc cctttittggit tt catgctga 216 O 

talagataaga attgcaaagc accatggata gggcgtgctg. C Cacgcgt.ct Cagattgcc C 222 O 

aagctgaagg caggacattt aaaactggga tta acaccita tittatgaccc cittggttcct 228O 

ctgaaaaacc ggaatatgct aaagaattta catattitt.ca atgaaaagtic at attaaatc 234 O 

aatttgggat citcgtttago ctaaatagga accct ttcta gtatttittitt titccttgaag 24 OO 

c cattagcct agccitat cag togt cacatta ctittatcgaa totaalactaa acagtctgtg 246 O 

cittcaaaa.ca ttcacgacat at agtgtt at t caat agttt at attat cag totttittaag 252O 

taac agggta totaggctga ttitttitttgt gcact cittca gattic cagta atgcago agc 2580 

gtgaag.cgt.c atcggttt at gacgtaatta CdCaaaagcc ggcttgacag gaagttgttgt 264 O 

tittctatoga gcaccgtgcc cittgttttgt atc.ccctgct ttgcagataa ccagataaaa 27 OO 

tgaaatatgc titaatacggit to atctaac atgcc.gagcg gcgatgtaac agacgc.cgat 276 O 

ctgagcaa.ca acaaaacaat agt caatatt to attaattt ccgaatgact c ctdatcttic 282O 

tgcagottta catccatgat attataaa.ca gcaaagcatt atgcacaaaa goalacctacg 288O 

attgaattaa acagtgcaat gttcacaaat aaa.gc.cttitt ttaaatatgc titt tacatta 294 O 

tgttittatag agt cacgaga agtacctgta Ctttaaatgg gagcc acgcc cacgttgttc 3 OOO 

atcaaactaa cctaataaaa togacacactt aaaatgtc.tt citcaagaatt aatcgtaaat 3 O 6 O 

gagt cqttitt caactagotg tcaaacatta actgaaatgt aaag.cagatt agtgtataac 312 O 

gttaatcaaa taatgatttic ttctic togttc taccaataat ggct cittgta taacgittagt 318O 

ttacacattgttgtcattta tagagctgaa acatacagta aaatacaata taagtttaaa 324 O 

tact attgga caatgtcgta citgctatott taaacgt.cct gtcatt cct g cagcc taagt 33 OO 

acagcttata taaatgcaac tttacatcat gcattgct cq tttitt cacag aaataataaa 3360 
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tacatggc.ca agaa.gc.ccgt gcagotgc cc ggctact act acgtggacgc caa.gctggac 6OO 

at Cacctic cc acaacgagga ctacaccatc gtggagcagt acgagcgcac Cagggcc.gc 660 

caccacctgt toctdtag 

<210 SEQ ID NO 4 
<211 LENGTH: 53 
&212> TYPE: DNA 
<213> ORGANISM: 
&220s FEATURE: 

<221 NAMEAKEY: 
<222> LOCATION: 

Simian virus 40 

polyA signal 
(1) . . (53) 

<4 OO SEQUENCE: 4 

678 

gcagtgaaaa aaatgctitta tttgttgaaat ttgttgatgct attgctittat ttg 53 

<210 SEQ ID NO 5 
<211 LENGTH: 137 
&212> TYPE: DNA 
<213> ORGANISM: 
&220s FEATURE: 

<221 NAME/KEY: LTR 
<222> LOCATION: (1) ... (137) 

adeno-associated virus 

<4 OO SEQUENCE: 5 

aggaac cc ct agtgatggag ttggccactic cct citctgcg cqctcgctic ct cactgagg 6 O 

ccgggcgacc aaaggit cqcc cacgc.ccgg gctttgc.ccg ggcggcctica gtgagcgagc 12 O 

gag.cgc.gcag agaggga 

1. A gene fragment comprising (1) a B-actin gene promoter 
of Zebrafish; (2) a gene encodes red fluorescent protein; (3) 
SV40 poly-A signal; and (4) inverted terminal repeats (ITR) 
of adeno-associated virus. 

2. The fragment of claim 1, wherein the B-actin gene pro 
moter of zebrafish is SEQID NO.: 2. 

3. The fragment of claim 1, wherein the gene encodes red 
fluorescent protein is SEQID NO. 3. 

4. A plasmid comprising the gene fragment of claim 1. 
5. A method of producing Zebrafish with systemic red 

fluorescence comprising: 
(a) constructing a plasmid including ITR, CMV promotor, 

a gene encodes fluorescent protein, S40 poly A and ITR 
from upstream to downstream; 

(b) replacing the CMV promotor with an B-actin gene 
promoter of Zebrafish to produce a new plasmid con 
Struct; 

(c) linearizing the new plasmid construct; 
(d) microinjecting the appropriate amount of linearized 

plasmid construct into fertilized eggs of Zebrafish; 
(e) selecting the eggs with fluorescence; and 
(f) hatching the selected eggs to produce Zebrafish with 

systemic red fluorescence. 
6. The method of claim 1, wherein the red fluorescent gene 

is DSRed 2-1. 
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7. The method of claim 1, wherein the appropriate amount 
of linearized plasmid construct injected into the fertilized 
eggs is sufficient to introduce transgene into germ cell of 
Zebrafish. 

8. The method of claim3, wherein the appropriate amount 
of linearized plasmid construct injected into the fertilized 
eggs is 2-3 ml. 

9. A zebrafish with systemic red fluorescence produced 
from the method of claim 1. 

10. The Zebrafish of claim 5, wherein the Zebrafish is from 
Cyprinidae. 

11. The Zebrafish of claim 6, wherein the Zebrafish is D. 
acrostomus, D. aequipinnatus, D. malabaricus, D. albolin 
eatus, D. annandalei, D. apogon, D. apopyris, D. assamensis, 
D. Choprae, D. chrysotaeniatus, D. dangila, D. devario, D. 
fangfangae, D. frankei, D. fraseri, D. gibber, D. interruptus, 
D. kakhienensis, D. kyathit, D. laoensis, D. leptos, D. 
maetaengensis, D. malabaricus, D. naganensis, D. neilgher 
riensis, D. nigrofasciatus, D. pathirana, D. regina, D. rerio, 
D. roseus, D. Salmonata, D. Shanensis, D. spinosus, Brachy 
danio frankei, Brachydanio rerio albino, and Branchydanio 
Sp. 


