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Expression of PPE13 protein gene from Mycobacterium bovis and
functional analysis of the expressed protein

HE Ping, XU Pian-pian, YANG Yang™,SONG Hou-hui ™
(College of Animal Science and Technology , Zhejiang A &F University ,Lin’ an 311300, China)

Abstract. To investigate the role of PPE13 in Mycobacterium bovis infecting host cells,the recom-
binant Mycobacterium smegmatis expressing PPE13 was constructed by molecular cloning technology in
the present study.Firstly,the mb0902c gene encoding PPE13 was amplified by PCR and inserted into the
vector pMN437.The positive colonies were screened and sequenced to obtain the correct recombinant
vector,and then which was transformed into Mycobacterium smegmatis.-Western-blot was used to examine
if PPE13 could express in Mycobacterium smegmatis.To investigate the function of PPE13,the growth
curve of recombinant Mycobacterium smegmatis named Ms_PPE13 and the death of macrophages infected with
Ms_PPE13 were tested,and the expression of IL-6,TNF-a and iNOS were examined by the quantitative re-
al-time PCR. In result,PPE13 could express in Mycobacterium smegmatis and does not influence the growth
of bacteria in vivo.In addition,PPE13 enhanced the death of macrophages infected with Mycobacterium
smegmatis and the expression of IL-6.The above-mentioned results provide a new clue for the investiga-
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tion of the pathogenicity of PPE13.
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1.1 .
mc?155 (E.coli)
DH5« . J774A.1
o pMN437  pMS2
Michael Niederweis o
1.2
KOD plus Neo (PCR ) TOYOBO
o Pac Hind NEB
. T4 DNA ( )
o B ( )
o Middle brook 7H9  Middle brook 7H10
BD o
1.3 mb0902¢ (PPE13)

NCBI mb0902¢(PPE13)

, , C HA
mb0902¢ o PPE13-Pac -
Fwd.5'- CGAGTTAATTAAAGAAAGGAGGTTAAT-
AATGAATTTCATGGTGCTGCCGCC-3',
PPEI13-Hind -Rev:5- GAAGAAGCTTTTAAGCG-
TAATCTGGAACATCGTATGGGTACTTTTTTTGG-
GGGGGGGCA-3', PCR :10 xKOD plus
buffer 5 #L,2 mmol/ LANTPs 5 11,25 mmol/ L MgSO,
3 pL, 1.5 «L,
DNA 1 #L,DMSO 1 #L,ddH,O 31 ¢ L,KOD-plus-
Neo 1 #L;PCR :94 °C 2 min, 98 C
10s,60 C 305,68 C 45s, 35
68 C 7 min, 12 C ;PCR 10gL
14
Pac Hind
PMN437, :
5 L, 10 X Cut smart buffer 5 0L, Pac
Hind 0.5 »L,ddH,O 39 L, 50 L,
37°C 4h o T4 DNA
16 C lh DH5«

ppel3

’ o ’

mb0902c¢ PCR,

o ’

o

1.5 mc?155

100~500 ng
, 4 mm o
1000Q ,2.5kV,25 pF, , 1 mL
7H9 ,37 C 200 r/ min 3h,
100 # L 200 mL/ L
Tween-80  7HI10
3~5d,
1.6 PPE13
blot

,37°C

Western—

( Ms PPEI3  Ms Vec) 5

mL 7H9 ,37°C 24 h,3 000 1/ min
. 1mL1xPBS , 0.1
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mm ,12 000 1/ min S min, 1 PCR
. 4 X loading buffer Table 1 The primer sequences for qRT-PCR
10 min, SDS-PAGE s PVDF , cene ('—3") ('—3")
HA Western- blot , PPE13 Forward primer Reverse primer
N TNF-« GCGGTGCCTATGTCTCAG CACTTGGTGGTTTGCTACG
1.7 PPE13 IL-6 ACACATGTTCTCTGGGAAATCGT AAGTGCAT-
CATCGTTGTTCATACA
iNOS CCTGGTACGGGCATTGCT CATGCGGCCTCCTTTGAG
Ms PPEI3  Ms Vec p-actin  GCTTCTTTGCAGCTCCTTCG  CCTTCTGACCCATTCCCACC
50 mL 7H9 , Dy
0.01, 37 °C 200 r/ min o
3h Dy , 36 h, 2 000 bp —
1.8 PPE13
J774A.1 100 mL/ L 1 000 bp e—
(100 U/ mL 0.1 mg/ mL
) DMEM , 37T .50mL/L
CO, o 5000
96 , o MOI
10:1 100 : 1
Ms PPEI3  Ms Vec s 6h.24h
48 h,, Cell Titer- Lum™ L b0902¢ PCR
’ © Figure 1 PCR amplification of Mycobacterium bovis mb0902c
1.9 PCR gene
3x10° 24 M:DNA ;1:mb0902c PCR
, N MOI10: 1 M:DL2000 DNA Marker ; 1 ; PCR product of mb0902c gene.
Ms PPEI13 Ms Vec
, 6h.24h 48h, o
o RNA , 2.2
RNA, o :5X RT buffer2 p1L, mb0902c PCR pMN437
Prime mix 0.5 #L,RT enzyme mix 0.5 pL,RNA 1 pg, . , DHS5a
RNA ddH,O 10 L :37°C LB o ,
15 min ;98 C 5 min PCR , 4 ( 2),
; 20 C ° )
NCBI IL- 6 \ TNF-« s mb0902c ,
iNOS s °
PCR ’ Lo :SYBR GC M 1 2 3 4 5 6 7 8
11 pL,cDNA1 pL, | 0.8 pL,ddH,0 ;59 1p—
6.4 pL; 195 C 305,95C 55, go0pp— 1382 bp
60 C 30s, 40 750 bp—
500 bp—
° PCR 250 bp—
2 4G . 100 bp—
2 2 PCR
Figure 2 Identification of recombinant plasmid by PCR
2.1 mb0902¢(PPE13) M.DNA 17, PCR 8.
PCR ’ M:DL2000 DNA Marker; 1—7:PCR product of recombinant plasmid;
s ( 1) , 8 :Negative control.
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Figure 4 Growth curve of recombinant Mycobacterium smeg-
3 PPE13 ‘Western—blot matis
Figure 3 Western—blot analyses of PPE13 expression in My-
cobacterium smegmatis 2.6 PPE13 IL-6 mRNA
Ms PPEI3
24 PPE13 , 6.24 48 RNA, IL-6,
TNF-o  iNOS mRNA o ( 6) ,
7TH9 , 3h Dy Ms Vec ,PPEI3 6.24 48
o IL-6 )
, PPEI3 TNF-a iNOS o
( 4
3
2.5 PPE13
PPEI13 Ms PPEI13
MOI 10:1 100 : 1 ,
, 6.24 48 , o PE/ PPE
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MOI 10 : 1 ,Ms Vec 7, PE PGRS62 Rab7 LAMPI
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Figure 5 Viability of macrophages infected with Mycobacterium smegmatis
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Figure 6 Expression of cytokines in transcriptional levels
Ms PPE1I3  Ms Vec MOI  10:1 s IL-6(A) . TNF-«a(B) iINOS(C)
mRNA

Macrophages were infected with recombinant Mycobacterium smegmatis Ms PPE13 or Ms Vec at MOI of 10 : 1,and the mRNA expression of IL- 6
(A),TNF-a(B)and iINOS(C )were tested at different time points.
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