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Inhibitory effect of MPT64 antigen from Mycobacterium tuberculosis against apoptosis of macrophages
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[ Abstract ]  Objective  To explore the effect of MPT64 antigen from Mycobacterium tuberculosis on RAW264. 7
macrophages and the related mechanism. Methods MPT64 was purified after expression in E. coli and verified by Western
blotting analysis. The RAW264. 7 differentiation was induced by phorbol myristate acetate (PMA) and the resultant cells were
divided into three groups according to different treatments: negative control, purified protein derivative of BCG(BCG-PPD) and
BCG-PPD+ MPT64 treatment groups. After 16 h incubation, flow cytometry was used to examine apoptosis of macrophages,
and the levels of TNF-o and IL-10 in the supernatants were determined by ELISA. Results BCG-PPD treatment induced
apoptosis of RAW264. 7 macrophages, and compared with BCG-PPD group, the apoptotic level of macrophages was
significantly lower in BCG-PPD+MPT64 group (P<C0.05). We also found that the supernatant TNF-¢ level in the BCG-PPD
group was significantly higher than that in negative group (P<C0. 01) and the IL-10 levels were not significantly defferent
between the two groups. Compared with BCG-PPD group, the IL-10 level was significantly increased in BCG-PPD-+ MPT64
group (P<C0. 01) and the TNF-q levels were not significantly different between the two groups. Conclusion MPT64 may act as a
virulence factor and can inhibit the apoptosis of macrophages induced by BCG-PPD, which is probably through increasing I1L.-10 level.
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Fig 1
A: PCR results of MPT64; B: Endonuclease digestion of
pGEX5T-MPT64. M, DL2000 marker; 1,2; MPT64 gene;
3, pGEX5T plasmid; 4: pGEX5T-MPT64 recombinant plas-
mid; 5: pGEX5T-MPT64 digested by BamH I and Xho |
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Fig 2 Expression, purification and identification of MPT64
1-3: Western blotting results. 1: The expression product of
K802 transduced with pGEX5T; 2. The expression product
of K802 transduced with pGEX5T-MPT64; 3. Purified
MPT64; 4-7: Protein electrophoresis. 4: The expression prod-
uct of K802 transduced with pGEX5T; 5.,6: The expression
product of K802 transduced with pGEX5T-MPT64 before or af-

ter induction; 7: Purified MPT64; M: Protein marker
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Fig 3 Inhibitory effect of MPT64 against apoptosis of macrophage

NE: Negative group; PPD: Purified protein derivative of BCG (BCG-PPD) group; GST: BCG-PPD+GST (15 pg/mL) group;
HAMPT64: BCG-PPD+ heat-activated MPT64 (15 pug/mL) group; M10, M15, M20. BCG-PPD+MPT64 (10 pg/mL, 15,8/
mL or 20 pg/mL) groups. * P<C0.05, ** P<C0.01 vs PPD group
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Fig 4 Effect of MPT64 on cytokine
secretion from macrophage
NE: Negative group; PPD. Purified protein derivative of
BCG (BCG-PPD, 10 pg/mL) group; PPD+ MPT64:. BCG-
PPD (10 pg/mL) +MPT64 (15 pg/mL) group. ** P<C0.01
vs NE group; % P<C0. 01 vs PPD group

ARWFFER KRG # R G RIE T MPT64
F1 L JF 3 5 2R R 2T R UE B gy O AR AR L R T
aifb B A, B e A B K B 4l Ak i MPT64 R
P AT DA 45 A% 9 £85I R S 1 TR L U B 3R Gk
MY EE PR EE T R S I v . AHSCHESE £ W] PPD
A1 W 20 5 A S 1 28, T ELAS [ B ) Y
PPD 5| F W 40 il 19 % 15 52 A [/ 79, BCG-PPD +
FH | WA T, i H37Rv-PPD FE 5| E

Wi 2 B IR BE L Ul B 3 B AN R 9 S e LT L fe 4 =
BhE F G T A LR AS [R5 ) R 43 BRI Y e I 22
SO R FRATE et RSN #E ST T BCG-PPD i
S I A A 0 T R R R, B S ¥ BCG-PPD,MPT64
Ul L[] 0 F B W A0, & 3 MPT64 A DL i f
BCG-PPD 5 5 0 B W 40 e 95 7~

B 3R AT SN B A i R Gk B P TNF-o
K 1L-10 AKFdEFT T ELISA K, %35 A0 A/ AL
il . 5T 3 WILE S5 42 40 BOPT TR 75 3 1 5 5 40 o0 1
iR, TNF-o B %5 WE KR ¥ 2Kk 1
(TNFRD) 45 &, 5 &80 T e 09 2 bk R & B 3
(caspase-3) ., caspase-9, 7 5 0 W 40 Jiflg 0 7= i
IL-10 Al fg3l i35 S sTNFR2 A9 72 42 5 35 4 Hi 1)
il TNF-o 5 TNFR1 BY454 , 54 W15 TNF-o 5%
AR TR Y AT UL R S5 A BT T R A A R
W1, TNF-o H1 1L-10 JJ 8 1Y AHXT 38 55 . F 2 52 i 2 4L
X 5 T AR ) G 38 2% A9 99 DR AR 8 B AR 97 328 40 i oY
R ETAR

AWFFE K& B BCG-PPD 414 It , BCG-PPD+
MPT64 21 11-10 /KF EF-. 1 TNF-o KFEA
B84, X BEEATE MPT64 47 5 40 il ek 40 it 4
T-H 3 # , TNF-a B 58 WK A & A2k, T+
B TL-10 /KA BB & 44 7 F 21 08 T il /E .



+ 506 -

B OFEEKF¥M 2013454 AL 4 B

MPT64 Bt J5 anfof 3@ ik $2 &5 11-10 K->k 3 il BCG-
PPD 55 1 W 4 f 3 7, S 3d ad 90 ] TNF-a 19 3)
[ERS LY =X (=03 I BB R /i S e A= N | S
— B WAGE

4 FlmipR

[&

=z

(1]

(2]

(3]

(4]

[5]

(6]

[7]

(8]

[9]

JIT A VR P AR SO 88 BAT AR R £ 0 2%
% 3 k]

Xue L J,Cao M M, Luan J,Ren H,Pan X,Cao J,et al.
Mammalian cell entry protein of Mycobacterium tuber-
culosis induces the proinflammatory response in RAW
264, 7 murine macrophage-like cells [ J]. Tuberculosis
(Edinb),2007,87:185-192.

Rios-Barrera V' A, Campos-Pena V. Aguilar-Ledon D, Las-
curain L R, Meraz-Rios M A, Moreno J, et al. Macrophage
and T lymphocyte apoptosis during experimental pulmona-
ry tuberculosis: their relationship to mycobacterial viru-
lence[J]. Eur J Immunol,2006,36 : 345-353.

Bocchino M, Galati D, Sanduzzi A, Colizzi V, Brunetti
E,Mancino G. Role of mycobacteria-induced monocyte/
macrophage apoptosis in the pathogenesis of human tu-
berculosis[J]. Int J Tuberc Lung Dis,2005,9.375-383.
Lee J, Hartman M, Kornfeld H. Macrophage apoptosis
in tuberculosis[J]. Yonsei Med J,2009,50:1-11.

Wang Z.Potter B M,Gray A M, Sacksteder K A.Geis-
brecht B V., Laity ] H. The solution structure of antigen
MPT64 from Mycobacterium tuberculosis defines a new
family of beta-grasp proteins[J]. ] Mol Biol,2007,366:
375-381.

R, B IR IR L. G5 AZ AT TR DR P Bt S0k T 2R
FB RGN [T]. 88 Z % = K% %W, 2003, 24 61-
63.

Wang Q M,Hu Z L,Sun S H. Construction of Myco-
protective antigens-ubiquitin
system[ J] Acad J Sec Mil Med Univ,2003,24:61-63.
Ciaramella A, Cavone A, Santucci M B, Garg S K,

bacterium tuberculosis

Sanarico N, Bocchino M, et al. Induction of apoptosis
and release of interleukin-1 beta by cell wall-associated
19-kDa lipoprotein during the course of mycobacterial
infection[ J]. J Infect Dis,2004,190:1167-1176.
Sanchez A, Espinosa P, Esparza M A, Colon M, Bernal
G . Mancilla R. Mycobacterium tuberculosis 38-kDa lipo-
protein is apoptogenic for human monocyte-derived
macrophages[ ] ]. Scand J Immunol, 2009,69.20-28.
Derrick S C,Morris S L. The ESAT6 protein of Myco-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

bacterium tuberculosis induces apoptosis of macropha-
ges by activating caspase expression[ ] ]. Cell Microbi-
0l,2007,9:1547-1555.

Danelishvili L, Yamazaki Y, Selker J, Bermudez L. E.
Secreted Mycobacterium tuberculosis Rv3654c¢c and
Rv3655¢ proteins participate in the suppression of mac-
rophage apoptosis[ J]. PLoS One, 2010 4,5:e10474,
Dao D N, Kremer L, Guérardel Y, Molano A,Jacobs W R
Jr,Porcelli S A, et al. Mycobacterium tuberculosis lipoman-
nan induces apoptosis and interleukin-12 production in
macrophages[ J . Infect Immun, 2004 ,72:2067-2074.
Mustafa T, Wiker H G, Merkve O, Sviland L. Reduced
apoptosis and increased inflammatory cytokines in
granulomas caused by tuberculous compared to non-tu-
berculous mycobacteria: role of MPT64 antigen in ap-
optosis and immune response[ J] . Clin Exp Immunol,
2007,150:105-113.

Mustafa T.Wiker H G,Maerkve O, Sviland L. Differen-
tial expression of mycobacterial antigen MPT64, apop-
tosis and inflammatory markers in multinucleated giant
cells and epithelioid cells in granulomas caused by My-
cobacterium tuberculosis[J]. Virchows Arch,2008,452:
449-456.

EEE SN i3 N L I S I eI N R A N
B ) SRR B W A0 AR 1 A A Wk A L T
P53 S H 5 Toll #E 32 1-2 MR G, A AL Ye i 24
#,2011,29:6-10.

Spira A, Carroll J D, Liu G, Aziz Z, Shah V, Kornfeld
H,et al. Apoptosis genes in human alveolar macropha-
ges infected with virulent or attenuated Mycobacterium
tuberculosis ; a pivotal role for tumor necrosis factor
[J7. Am J Respir Cell Mol Biol,2003,29:545-551.
Balcewicz-Sablinska M K, Keane J,Kornfeld H,Remold
H G. Pathogenic Mycobacterium tuberculosis evades
apoptosis of host macrophages by release of TNF-R2,
resulting in inactivation of TNF-alpha[J]. J Immunol,
1998.,161:2636-2341.

Cavalcanti Y V, Brelaz M C, Neves ] K, Ferraz J C,
Pereira V R. Role of TNF-alpha, IFN-gamma, and 11.-
10 in the development of pulmonary tuberculosis[]].
Pulm Med,2012,2012:745483.

Marino S,Myers A,Flynn ] L, Kirschner D E. TNF and
IL-10 are major factors in modulation of the phagocytic
cell environment in lung and lymph node in tuberculo-
sis: a next-generation two-compartmental model[ J]. ]

Theor Biol,2010,265:586-598.
[AXHE\E] A A



