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ABSTRACT
One pair of primers were designed according to chicken and meleagris
gallopavo IFN-beta sequences published in GenBank.And the primers were
used to amplify coturnix IFN-beta cDNA by RT-PCR from spleen of coturnix.
The product was cloned into pEasy-T1 vector. Sequence was comparied
with NCBI.We successfully got the coturnix INF-beta partial sequence.
Sequence was subtyped and put up homologous analysis. The results
suggested the homology of coturnix IFN-Beta gene and chicken and were
88.7%, 72.5% with platyrhynchos, 71.5% with meleagris gallopavo
compared the nucleotide sequence in GenBank. The analysis of genetic
tree showed that the relationship of coturnix and chicken IFN-Beta had
high homology.  2013 Trade Science Inc. - INDIA
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INTRODUCTION

Interferon is a kind of highly active multifunctional
glycoprotein, and it is an important cytokine with a broad
range of biological activities.Interferon is secretory gly-
coprotein produced by the biological cells when it is sub-
jected to the influence of the virus or other induce
agent.Interferon has many kinds of bioactivity,such as
antiviral activity, immune regulation and so on. Interferon
is an important part of the body�s defense

system.Interferon has broad-spectrum resistance.When
interferon acts on the body�s organic tissue cell, can make

it obtain the ability to resist a variety of viruses and
microbes.Interferon has strict selectivity for a somatic cell,
and has a relative species specificity.But the specificity is
relative, not absolute.Interferon can be divided into I and
II, interferon type I is the product of many gene families,
including 14 -20 interferon alpha genes, 1 kind of inter-

feron beta gene; interferon type II contains only one family
member, namely the interferon gamma.

The meat and eggs of coturnix was delicious in China
known as �animals ginseng�. Currently number of

coturnix raised is about 200 million in China, and 1/5 of
the world. Coturnix is an important part of economic
animal production in China. But the occurrence of avian
influenza and New castle diseases were the serious threat
to the production of coturnix. Establishing coturnix im-
mune mechanism, looking for a new and efficient secu-
rity immune route makes it necessary to coturnix breed-
ing. By contrast, the reserch of animal interferon lags
behind many. There is still the main stay in basic re-
search and clinical trials, and most concentrating in a
few animals such as pigs, chicken, fish. But it also made
big progress in recent years. There are commercial in-
terferon of pig, dog, chicken and recombinant inter-
feron product come to market. However there are very
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few research reports about the coturnix interferon.

EXPERIMENTAL MATERIALS AND
METHODS

Primary reagent

E.coli DH5ápurchased from Beijing
TransGen Biotech Company, pEasy-T carrier pur-

chased from Beijing TransGen Biotech Company, Re-

verse transcription kits, Xho I and EcoR restriction en-
zymes purchased from Fermentas Company, Gel Ex-
traction Kit, GenEluteTM High Performance Plasmid
Kits purchased from Shanghai Sangon Biological Com-
pany, Easy Tap plus DNA polymerase and DNA
Marker purchased form Beijing TransGen Biotech

Company. PCR Amplifier purchased from America ABI
Company, DYY III-31A/31B electrophoresis tank
purchased form Beijing Liuyi instrument plant, Gdldoc
EQ Gel Imaging Analysis System purchased from
America BIO-RAD Company, SUB28 Thermostatic
Water Bath purchased from Britain Grant Company,
Bechtop purchased from Canada Canadian Cabinets
Company, Centrifuge 5417R Universal Intelligent table
top refrigerated centrifuge.

Experimental method

Design primers and the amplification of cDNA
sequence

One pair of primers were designed according to
chicken and meleagris gallopavo IFN-beta sequences
published in GenBank. The forward primer is
atgactgcaaaccatcag,the reverse primer is
tcactgggtgttgagacg. Coturnix spleen total RNA was
extracted by Trizol method and was reversed tran-
scribed to cDNA. Reverse transcription is processed
with reverse transcription kit, reaction system is 10 ìL.
Blent reagent, put in the PCR Amplifier. 37c15min,
85c 5s, 4c 5min. The rverse transcription product for
PCR processed in PCR Amplifier, 94c 5min;94c 30s,
55c 30s, 72c 30min, 30cycles; 72c 10minc The
products was detected amplification by 0.8% agarose
electrophoresis.

Construction and identification of recombinant
plasmid with IFN-â

Using of Gel Extraction Kit to purificat and recycle

the PCR products. With reference to the instruction of
cloning vector pEasy - T1, in order to join the compo-
nents in the 10 ul reaction system. After gently blend-
ing, put it in the PCR instrument to connect 25 c 10
min for conversion. Getting 5ul connecting product into
fresh preparative DH5a cells,coating converted prod-
ucts on the LB/Amp plate evenly under aseptic condi-
tions. Puting the tablet at 37c thermostat in 12 h and
picking a single colony after the culturing, preparing and
evaluating plasmid DNA. Picking a single colony from
the above overnight culture tablet randomly, vaccinat-
ing in 5 ml LB liquid medium containing Amp. Shaking
culture overnight in 37c,preparating plasmid DNA us-
ing GenEluteTM High Performance Plasmid Kits. Evalu-
ating recombinant plasmid by PCR and restriction en-
zyme digestion. In order to further determine the result-
ing clone, recombinant plasmid identified as positive
clones after the above steps was sent to Shanghai
Sangon Biological Company for DNA sequencing. Se-
quencing results and the nucleotide sequence registered
in GenBank was subtyped and putup homologous analy-
sis.

IFN - beta nucleotide sequence homology com-
parison and the analysis of the evolutionary tree

Sequencing results of coturnix IFN-â and the nucle-
otide sequence of gallus (NM_001024836), Meleagris
gallopavo (U28140), A.platyrhynchos (X84764), Mus
musculus (NM_010510), Callithrix jacchus
(AB571244), Ovis aries (NM_001009392), Danio
rerio (NM_001261449), Papio anubis
(NM_001173536), Macaca mulatta
(NM_001042733), Homo sapiens (NM_000600),
Mus musculus (NM_010510), Canis lupus familiaris
(NM_001135787), Sus scrofa (NM_001003923),
Oryctolagus cuniculus (NM_001082064) registered in
GenBank was subtyped and putup homologous analy-
sis.

RESULTS

Interferon gene cloning results

Total RNA was extracted from coturnix spleen cells,
then amplified to products by RT-PCR.The PCR prod-
ucts was conducted electrophoresis in 0.8% agarose
gel.There was a specific band in 400 bp with expecta-
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tions (Figure 1). 72.5% with platyrhynchos, 71.5% with meleagris
gallopavo compared the nucleotide sequence in
GenBankThe analysis of genetic tree showed that the
relationship of coturnix and chicken IFN-Beta had high
homology.

Figure 1: RT-PCR amplification of IFN-B

Figure 2 : Homology comparisons of nucleotide sequence
among chickens, quails, ducks and other animals IFN-B from
GenBank

Figure 3 : The evolutionary tree of quail compared with other
animals from Genbank

IFN-â sequence analysis

The homology of coturnix IFN-Beta gene and
chicken and were 88.7% that shown in Figure 2,Figure
3, 72.5% with meleagris gallopavo and were 71.5%

Figure 4 : Results of multiple alignments of amino acid se-
quences

Figure 5 : Homology comparisons of amino acid sequence
among gallus, coturnix,and Meleagris gallopavo

Figure 6 : The evolutionary tree of quail compared with other
animals

IFN-âaminoacid sequence analysis

Can be seen from the above, the homology of
coturnix IFN-Beta aminoacid and chicken and were
78.8%, the homology of coturnix IFN-Beta aminoacid
and meleagris gallopavo were 56.8% by compared with
the aminoacid sequence. The analysis of phylogenetic
tree showed that the relationship of coturnix and chicken
IFN-Beta had high homology.

CONCLUSION

We successfully got a coturnix INF-beta partial se-
quence. Sequence was subtyped and put up homolo-
gous analysis. The analysis of genetic tree showed that
the relationship of coturnix and chicken IFN-Beta had
high homology.
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