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K562 UT7/EPO o ( ) ;
NS1 o Marker BioRad Laboratories ; His
CPV NS1 Santa Cruz Biotechnology ;
NS1 IeG Vector
NS1 o Laboratories ; TansStart FastPfu DNA
pEASY Blunt Cloning Kit
1 ; Annexin VFITC Apopotosis Detection
Kit eBioscience ;DMEM
1.1 Gibco ; Lipopectamine™™ 2000
1.1.1 N invitrogen ; . ATC201
( Escherichia coli ) DH5« ; PCR ; MCO-5AC
pcDNA3. 1A Invitrogen ; co, ;CX31
HEK293FT ; Olympus ;BPCL-L
F81 ; CPV=2a o
1 o 1.2 NS1
1.1.2 IPTG X- GenBank
gal Caspase-Glo3 /7 assay NS1 (No. M_19296) 2
Promega NS1 ( 1.
Oxoid ; DNA o
1 NS1
Table 1  Primers for amplification of CPV NS1 gene
Primers Sequence (5°—3") Sizes/bp Restriction sites
NSIF CGCGGATCCACC NICICICCOANCEACTATACIC 2030 BamH 1
NS IR coceaccesT MANTORRAGTECTCTCCRRAATG tae
NSIF CGCEGATCCACC INTCTETCCCANCCACTATACTC] 2027 BamH |
NSI/MHR CCOCACCECT INTORATOETCTCG AR ARG Jee 1

The sizes of the amplified PCR products include the corresponding primers. The italic and underlined letters indicate restriction sites. The shadowed letters

represent the complementary sequences against the template DNA.

NS1 o
NS1/MH-R 1.3 NS1
NS1 peDNA3. 1A BamH 1
NS1 pcDNA3. 1A His Age 1 NS1 pEasy-Blunt
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His His His
o NS1 pcDNA-NS1/His
F81 Hirt " pcDNA-NSI,
DNA DNA 1.4 NS1
PCR NS1 . PCR pcDNA-NS1/His
194C 4 min 94°C 1 min 2 15 pg
58C 1 min 72°C 2 min 30 72°C T25 HEK293FT 48 h
10 min 1% PCR 0 pcDNA3. 1A
PCR pEasy-Blunt HEK293FT o
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Western blot
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1 NS1
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1.8
SPSS18. 0 t
2
2.1 NS1
CPV  DNA 2
PCR PCR
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. NS1
GenBank o BamH [
Age 1 DNA pcDNA3. 1A
NS1 pcDNA-NS1/His pcDNA-NS1
( 1A), BamH I Age 1
5.5 kb( ) 2000 bp 2
DNA 2000 bp NS1
pcDNA3. 1A ( 1-
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(B)

Fig. 1 Structure and restriction analysis of NSI expression vectors. (A): NSI gene expression vectors. CMV human cytomegalovirus (CMV)

promoter; NS1 non-structural proteind of canine parvovirus; His 6 x histidine tag. (B) : Restriction analysis of NSI gene expression vectors.

Lane 1 pcDNA-NS1/His digested by BamH | and Age | ; Lane 2 pcDNA-NSI1 digested by BamH [ and Agel; M DL 2000 DNA Marker.

2.2 NS1  HEK293FT

pcDNA-NS1

NS1 pcDNA-NS1/His HEK293FT
48 h Western blot
NS1 2, 2
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124.0— A . V( ) /PI( )
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80.0— - . 70kD. .
D Annexin V( +) /PI( =) ;
49.1— S, Annexin V( +) /PI( +)
e J o Annexin V/PI CPV
- F81 pcDNA-NS1 F81
2 Western blot NS1  HEK293FT ’
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Fig.2 Detection of recombinant NS1 expressed in HEK293FT cells ( 3) ° CPV
by Western-blot. Lane 1 the sample from pcDNA3. 1 A-ransfected NS1 F81
cells; Lane 2 the sample from pcDNA-NS1/His-ransfected cells; CPV NS1

M  prestained protein marker.

100um 1 O0um
L { L

3 (Annexin-V-FITC)
Fig.3  Analysis of membrane phosphatidylserine externalization of apoptotic cells by Annexin VFITC. F81 cells were stained with Annexin-V
and PI and subjected to fluorescence microscope analysis. A: Blank control (F81 cells without treatment) ; B: Negative control (F81 cells

transfected with pcDNA3.1A); C: F81 cells were infected with CPV; D: F81 cells were transfected with pcDNA-NST.
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Fig. 4 The effect of CPV infection and NS1 gene transfection on
caspase3 /7 activity. (A) : CPV-nfected cells. Blank control F81 cells NSI NSI
without treatment; CPV infection F81 cells were infected with CPV. * P NS1
<0.05 P <0.01 compared with blank control. (B) : NS1ransfected °
cells. pcDNANSI transfection F81 cells were transfected with pcDNA— HEK293FT
NS1; Negative control F81 cells were transfected with pcDNA3. 1A.
* P<0.05 P <0.01 compared with negative control.
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Abstract: Objective To investigate the effects of canine parvovirus (CPV) non-structural proteind (NS1) on the cell
apoptosis induced by CPV and preliminarily explore the mechanism of CPV-induced apoptosis. Methods First the NSI
gene was amplified by PCR from CPV genomic DNA and subcloned into pcDNA3. 1A vector to generate NS1 eukaryotic
expression vector pcDNA-NS1. To verify whether pcDNA-NSI vector can mediate NS1 expression in eukaryotic cells the
human embryo kideny (HEK) 293FT cells were used to transiently express the recombinant NS1. The effects of NSI on
CPV-nduced apoptosis were investigated by infecting the F81 host cells with CPV and transfecting the cells with
NSlvector. The apoptosis of the cells was detected by AnnexinV/PI double staining for phosphatidylserine externalization
on membrane and by luminescence method for caspase-3 /7 activities. Results The results show that the sequence of NSI1
gene amplified was consistent with the GenBank. The NS1 expression vector was shown to be correct and could mediate
NS1 expression in eukaryotic cells. The phosphatidylserine on outside of membrane was detected and the caspase3/7
activities were increased in both CPV-nfected cells and NSI-+ransfected cells. These results indicate that both CPV and
NS1 protein can induce the apoptosis of the cells. Conclusion CPV-induced apoptosis was closely related to its non-—
structural protein NSI.
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