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DNA Sangon
DNA Roche GeneAmp PCR
system 2400  Perkin Elmer
Genequant Pharmacia Biotech
1 Kanamycin 10mg/mL Ampicillin
1.1 100mg/mlL, Sigma
1.1.1 DNA
1
Table 1 Genes and their primers used for biosafety study

Target genes

Primer sequences 5'-3'

Product sizes/bp

Kanamycin resistance gene

Ampicillin resistance gene

E2 gene

CMV promotor gene

TTGAACAAGATGGATTGCACGCAG
AAGAACTCGTCAAGAAGGCGATAG

ACCAATGCTTAATCAGTGAGGCAC
GAGTATTCAACATTTCCGTGTCGC

TC GA AT CAACCAA TC GAGATAGGG
CACAG CT CC AG AA TC CC AG AAGTCATC

CATAGTAACGCCAATAGGGAC
GCCCATTGATGTACTGCCAAAA
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1.1.3 4
ELISA 18
6 3
1.2
pVAXE2IL2 pIRE2112
6 N
6
1~4 pVAXE2IL2
4 pIRE2IL.2 5
6
1.3
3 14d
3
7
2000r/min Smin
60001/min Smin
DNA
14d
8
-80°C
1.4 DNA
DNA
DNA DNA
0.75% DNA
PCR
DNA 10 20 30 40 50
pVAXE2IL2 pIRE2IL2 *
E2 25pl. pIRE2IL2
6.5uL 1x

107" 2x107" 3x 107" 4x10™" 5x 10" mg/ml

AN

% Plasmid pIRE2TT2 pIRE21T2

x 10° g/mol 3.88 x 10° g/mol/ 6.02 x 10 copies/mol = 6.45 x 10~ ¥ ¢/copy

1.00mg/mL 10copies 6.45x 107" L,

10copies 6.81x 107"yl

10 20 30 40 50copies pIRE2IL2
0.5pmol/L 0.5uL ANTP 2.5mmol/L
2ul. Tag DNA 5U/pL 0.5pL 10 PCR
SpL ddH,0  25pL pVAXE2IL2
6.8uL Ix107" 2
x10™" 3x 107" 4x 107" 5x 107" mg/ml.
10 20 30 40 50copies pVAXE2IL2
0.5pmol/L 0.5uL 0.5pmol/L 0.5pL

dNTP 2.5mmol/L. 2ul. Tag DNA S5U/pL
0.5pL. 10 PCR Spl ddH,0  25pL
1 PCR 92°C 2min 92°C 30s
56°C 45s 72°C 50s 40 72°C 2min
25pL 1%
DNA  1pg PCR
1.0%
DNA
1.5 DNA
DNA
LB
LB
18
37C 24h
7
DNA E2 cMV
25ul
SpL 0.5pmol/L 0.5pL
0.5pmol/L. 0.5pl. ANTP 2.5mmol/L. 2pl. Tag DNA
S5U/pl. 0.5pL, 10 PCR SpL
ddH,0  25pL 1 PCR
92°C 2min 92°C 30s 58°C 30s 72°C 40s
40 72°C 3min PCR
92°C 2min 92°C 30s 58°C 45s 72°C 50s 40
72°C 3min  CMV PCR
92°C 2min 92°C 30s 57°C 40s 72°C 50s 40
72°C 2min
02109353.9
5984bp 5984 bp x 649g/mol/bp = 3.88
1.55 x 10" copies/prg plasmid pIRE2112
pVAXE2112 6300bp 1.00mg/ml
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1.6
DNA
2 271bp
DNA E2 30
2 o
2000—]
2.1 DNA RO
500—
<~271bp 20— ~271bp
PCR 1 T
DNA pVAXE2IL2  pIRE2IL2 2 DNA
PCR 10 20 Fig.2 Risk analysis of recombiant plasmid DNA integrating into host
271bp  E2 30 40 50 genomic DNA
PCR E2 A PCR system detecting plasmid pVAXE2IL2 B PCR system detecting
plasmid pIRE2I12.1.Genomic DNA from immunized pigs 2.Distilled
H,0 3. Two plasmid in A B respectively M. DI2000 Marker.
2.2 DNA
2.2.1 DNA
DNA
; pVAXE2IL2
1 PCR
Fig.1 Test of sensitivity grade of PCR detection system My kv E2
A PCR system detecting plasmid pVAXE2II2 B PCR system detecting 6 18
plasmid pIRE2112. Numbers marked in lanes represent different copies of 88.89% 16/18 12/18
plasmid DNA in PCR system. M DI2000 Marker. 1 ~ 5. Target plasmid 66.7% 11/18 61.1%
of 10 20 30 40 50 copies were added into 1j:g control swine genome. 2

2

Table 2 Analysis of transfer and distribution of CSFV in surrounding environment

DNA

Detecting target pVAXE2IL2 groups Kanamycin resistance gene

pIRE2IL2 groups Ampicillin resistance gene

Stool 1 2 3

Fixtraction of 33053 33 23 33 33 33 23 33 33 203

resistance plamsid

Resistance 43 23 13 23 213 23 33 2/3 33 33 213
gene
E2gene  0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3

CMV promotor
gene

0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3

5 6 4 5 6

¢c a b ¢ a b ¢ a b ¢ a b ¢ a b ¢

2/3 2/3 3/3 3/3 3/3 2/3 2/3 2/3 2/3 2/3 3/3 2/3 3/3 3/3 3/3 2/3

2/3 2/3 2/3 2/3 3/3 2/3 1/3 2/3 2/3 1/3 3/3 2/3 3/3 3/3 2/3 2/3

0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3

0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3

a. Represents the pre-immunization b. Represents the 1* immunization c.
pIRE2112
CSFV

CMV E2

456 3

88.9%

8/9

Represents the 2" immunization .

6/9  66.7% 6/9  66.7%

E2 CMV

2.2.2
© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



2 DNA 295

PCR 18 3 DNA
17/18 70.5%
94.4% 18/18 100% ~81.7%
95.3% ~97.8%
DNA
3 pVAXE2IL2
Table 3 Phylogenetic comparison of resistance gene from swine stool market and eukaryotic gene expression vector
Detection locale Immunization locale Pig market
Sample code K1 K2 K3 K4 K5 K6 FVl1 FvV2 FV3 Fv4 FV5 Fve
Homology/ % 70.5 76.2 81.7 77.9 75.9 75.6 97.1 96.4 95.9 95.3 96.2 97.8

K1 to K6 respectively presents the Kanamycin resistance sample which it was gathered from the No. 1 to 6 pigsty after the second immunized FVI-FV6 presents
6 pieces of Kanamycin resistance sample which it was gathered from pig market.

DNA 93.0% ~ 99.4% 4
95.5% ~ 99.3%

DNA
DNA
4 pIRE2IL.2
Table 4  Phylogenetic comparison of resistance gene from swine stool market and eukaryotic gene expression vector
Detection locale Immunization locale Pig market
Sample code A4 A5 A6 A44 A55 A66 FRI1 FR2 FR3 FR4 FR5 FR6
Homology/ % 97.4 99.3 97.5 97.1 99.3 95.5 99.4 99.3 93.0 99.4 96.5 90.5

A4 to A6 respectively presents the Ampicillin resistance sample which it was gathered from the No.4 to 6 pigsty after the first immunized A44 to A66 presents
respectively the Ampicillin resistance sample which it was gathered from the No.4 to 6 pigsty after the second immunized FR1 to FR6 presents respectively 6
pieces of Ampicillin resistance sample which it was gathered from pig market.

3

1~5
3.1 DNA DNA
DNA DNA *
DNA 10
°  DNA DNA
0 DNA
DNA DNA
lpg DNA 30 DNA
DNA 3.2 DNA
PCR
1x107° $
30
3.9x107° 2 x
10°° 1950 DNA cMV
DNA
DNA DNA

e, D9 % \ .
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Evaluation on the biosafety of classical swine fever DNA vaccine

CHENG Cong-sheng'  WANG Wen-cheng’ LI Su'®> HU Rong-liang' TU Chang-chun'"
! Military Veterinary Research Institute of the Academy of Military Medical sciences Changchun 130062 China
% The Yikang Bio-product Factory of Liaoning Province Liaoyang 111000 China

Abstract The biosafety of DNA vaccine is one of the key questions which should be solved before it is used in the
clinical trail. In order to evaluate the biosafety of DNA vaccine the CSFV DNA vaccine was used in the studying target
two main aspects of the vaccine were explored in the study. Firstly the possibility of integration of two kinds of DNA
vaccine plasmids into pig genome was analyzed by PCR technology after the different vaccines were injected through the
intramuscular introduction. The results showed that both plasmids DNA were detected as the form were not integrated into
pig genome it can be detected 30 copies plasmid DNA in 1pg total genomic DNA as the sensibitity of PCR  indicated
the safety of the DNA vaccine. Afterward the environmental fecal and soil samples in the experimental pens were picked
up. Then the antibiotic resistant bacteria were isolated and its resistant genes were analyzed by PCR and gene
sequencing. The results demonstrated that the transfer and spreading of two DNA vaccine plasmids studied into
environmental bacteria from receptor pigs were not found. The results showed that the CSFV DNA vaccine is safe to both
pigs and the surrounding environment.

Key words DNA vaccine Biosafety Genomic integration Transfer and spreading
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