E AR I E ¥ 4% 2015 48 7 A % 36 %% 13 # Int ] Lab Med.July 2015, Vol. 36,No. 13

« 1917 -

114.

(7] ®hiFFE. 227, 9 8 R0 55, HBeAg 53018 ¥ 2 50T 45 5 35 41 4 i
Th1/Th2 20 M1 B 726 B LT 1. oA T IE s 2% &5, 2013, 21 (8D«
584-589.

[8] Cai G,Nie X,Li L,et al. B and T lymphocyte attenuator is highly
expressed on intrahepatic T cells during chronic HBV infection
and regulates their function[ ] ]. ] Gastroenterol, 2013, 48 (12);
1362-1372.

[9] Bréchot C, Thiers V,Kremsdorf D,et al. Persistent hepatitis B vi-
rus infection in subjects without hepatitis B surface antigen; clini-
cally significant or purely “occult”[ J]. Hepatology,2001,34(1);
194-203.

[10] Mulrooney-Cousins PM, Michalak TI. Persistent occult hepatitis
B virus infection: experimental findings and clinical implications
[J]. World J Gastroenterol,2007,13(43) :5682-5686.

[11] Hu KQ. Occult hepatitis B virusinfection and its clinical implica-
tions[ J]. ] Viral Hepat,2002,9(4) ;243-257.

[12] Cassini R,De Mitri MS, Gibellini D, et al. A novel stop codon mu-
tation within the hepatitis B surface gene is detected in the liver
but not in the peripheral blood mononuclear cells of HIV-infected
individuals with occult HBV infection[J]. ] Viral Hepat,2013,20
(1) :42-49.

[13] Vakili Ghartavol Z, Alavian SM, Amini S, et al. Prevalence of oc-
cult hepatitis B virus in plasma and peripheral blood mononuclear
cell compartments of patients with chronic hepatitis C infection in
tehran-iran[ J]. Hepat Mon,2013,13(5) :e10134.

[14] Giles ML, Grace R, Tai A, et al. Prevention of mother-to-child
transmission of hepatitis B virus (HBV) during pregnancy and
the puerperium;current standards of care[J]. Aust N Z J Obstet
Gynaecol,2013,53(3) :231-235.

[15] Kumar A. Hepatitis B virus infection and pregnancy:a practical
approach[ ] 7. Indian ] Gastroenterol,2012,31(2) :43-54.

[16] Chang MH. Natural history and clinical management of chronic
hepatitis B virus infection in children[ J]. Hepatol Int,2008,2(1) ;
28-36.

(177 4% W HT A b 2, S5 BT & I 003 o oy P JRk e R W i L 181 555 %
LI oh B R B2 A= 5 2013,41(4) £ 58-60.

(18] k%, F 2, Be4r, 2. PBMC i HBV cccDNA 5 HBV &
W E R ke L], BUAR BBy 2 27, 2005, 32(3) : 192-194.

[19] Shao Q,Zhao X, Yao Li MD. Role of peripheral blood mononucle-
ar cell transportation from mother to baby in HBV intrauterine
infection[ J]. Arch Gynecol Obstet,2013,288(6):1257-1261.

(207 SBERYY , A% [ DG, B be IR 8 X8 1 £ U JHF 48 A8 3 10 3 RS0 A o B
AN HBV DNA & K& 1L-18 K2 m [J ], ooy B 45 4
ISR 4 25, 2010, 20(5) 1 272-273.

(217 AU SR N AR g IR, 55 18 P & BT 58 PO 797 405 A6 A 1 B
AR AN P 2 BT 4 9 75 DNA JK /36 R LT, o 4 1% Yo g 44
#,2011,29(3) :158-163.

[22] Coffin CS, Mulrooney-Cousins PM, Osiowy C, et al. Virological
characteristics of occult hepatitis B virus in a North American co-
hort of human immunodeficiency virus type 1-positive patients on
dual active anti-HBV/HIV therapy[J]. J Clin Virol,2014,60(4) :
347-353.

[23] Cassini R,De Mitri MS, Gibellini D, et al. A novel stop codon mu-
tation within the hepatitis B surface gene is detected in the liver
but not in the peripheral blood mononuclear cells of HIV-infected
individuals with occult HBV infection[J]. ] Viral Hepat,2013,20
(1):42-49.

[24] RV T 00 €L 55, CRUIF 4 B M A i 54 4% 40 g o
M A5 PR DNA BRI B I R 8 ST T A f e g e i
2014,32(4):214-218.

i B 37 :2015-05-18)

Gz E PPE36.TB10. 4 ERAMARER

FIe R R B

FoFR

(1.ZMNKFE—WBARESZR,HHZN 730000;2. HiH FARERAERA, HH 28 730000)

XER L HAH; PPE36; TB10.4
DOI:10. 3969/]. issn. 1673-4130. 2015. 13. 048

LT R AR A o BT B (MTB) , T 1882 4F iy 18 [+ 21
2 5K 2 A R B 5 2 B U W) s 25 A 9 0 Dt R R BRI
SRR E IS o OB AR B &H KRR SRR
BEAT AN G (I R B 2 L IR B R I G S BEAR 2R
W 2B T €2 o TR I SRR R (ORI o K 7 40 B i 46 6 st
i G AR G B A T TR N R 2 2 AR R R LT AR BT
FURPRE . 20 fiE20 80 AR LIK » By T £ 4% 00 8 A7 4 il 5t
TR BT 5 N ZE G5 R 6 o 25 3 I R g A 2 T T 24 12k
S BRG RR ARBE T R AT P HL > AP, MTB
QAR —A B NS B TR R AT E A
Y MTB. R4 KAH 150 77 N HE S50 i 4 B wrfE—

FEZ WA BB U3 RS B, R T2 W2 05T .

AR IR RS : A

XEHS:1673-4130(2015)13-1917-03

TR B BE B R (BCG) AR SR It o R M /b S i S =2
B4 STV BRL AN E V EL A E B A B R S 04 3h ) AR v B R
R, PR T SN SR T Bt 4 A R i R R R B
HTLIRYT o BUA M S5 %09 52 50 =12 Wy vk R SRy e ) 4
R RS R AR P PR e S TR IR AR 5 O Y B TR A R
S B H . RAEH Y2 B LR Ak 1 45 4% 0 I T5 25 56y
5 H X B Ty vk AP S il B (0 P A At e A T D iR
DRt o e S b L SR L S R 0 T 3 o A% 9 1438 R A Y
HE R T AR AR B S S A e 2 A% R L R 2
Wil e, IE4E K, MTB () PPE %5 [ 5 5 R 5 ] 40 w6 50 4t
J5-6 CESAT-6) Z R AE A fge e J5tni T2 A il J7 25 2 A B

& GEIREH . E-mail:jjwork@163. com,



« 1918 - ElradbE ¥ 404 2015 48 7 F % 36 %% 13 3  Int ] Lab Med,July 2015, Vol. 36,No. 13

it iE . {H PPE36 Fl TB10. 4 & H 783X J7 1 i9 b FH 8 A f IR AR
K. TRMUITE NS S EY# 08, v Loy MTB 4
D42 A3 fy i b o ol 2 57 BT 9 MUTB 6 I 7 125 oy AT
1 PPEEHAZXKMKK PPE36 & QM4 S R I 68

MTB 43 [/ Fp 51 77 58 805 » & B R 24 356 1 I i
e AE 4 i PPE 3 X 15N . PPE & B A H N o X 8 2 oA
P-5E ) Pro-Pro-Glu(PPE) (3L )5 i 14 4 . %t F PPE & 1 Y 1E
FH AN TR 5% (B A7 A0 38K 4 B0, A W92 98 ) 76 405 A S 3 B2
A B iR N . PPE 2 BA B5 S KT 19 B bk B 4 g s Rz
MRE N . AR S — TRE ST R W, A5 A% iR & % PPE & 1
WA PR AR R R BT . B4k PPE & (A RS B VR F
AU AH R E AT BEE A S MTB 840 F0 2k 45 5 0 40 il
T A Ty & HEAE DY . g AWk, PPE E RS 5
A0 B 114 Stk R R

PPE36 4 42 MTB ) PPE £ F Z R 1045 3 AR 8
PLT M A R TEE . th Rv2108 J B 4Bl B8 A0 X 43 F R
W27 X107, WA SCHERIRIE. 7E RIGAT A R xm B A
PPE36 45 [ . 23+ o6 J Btk R 40 2R TN 4 ok e 468 Ji vl Uk (SDS-
PAGE) 43 ¥ - M1 % 43 F B & o8 43X 10° 090 i jig 3k b 22 53 ]
fig /& PPE36 & [IA BT 1. B b & B & 1 & 1 R A7
— AR HLIN ) S FE R T AN S5 AT AR E T A R A R
XEEEE SDS 4G b . Btk SR /AR X 43 5 T A
A L AR 5 30 1 B8 s B O i e B AR B R A 1L 2~
1. 8 ST, IR G 8 W B 06 CELISAD 8 [ i % 58 4 2%
(Western Blov) J7 ik 40 . & 3 PPE36 HA Gt . figtg 5
ZER R LTS T B PR S AP LR D H e MTB 24
T eP 00 o B R S DT A DA A T LA P G T 0 3 1) 3 4
REFF B AP I ARG R RSSO R I3
PPE36 I BE T A2 TgA B, M A 1gG B %, X A W] Rl
PPE36 # H BN — 455k 19 MTB 2 Bi 454507,
2 ESAT6 EAFRER TBI0.4 EH

MTB BB 8 ] LA 3 Bl 20 W 85 1 40 M BE (A1) 3R
PRI A A B I HE Y R R B . T BORE 1 MTB 1 43 b 2R
B & BRAE TR 0 g RN IR PR mE MDY, BT
Z2 MY Sce 43R R Tat 43 Wik 44, MTB i& 4 ESX 43 il
ARG KRG — TR TE 1Y A A A A G B4R T AE X 4
BRI B IR A3 0 &R 48 (17s)1% . MTB B £/ 5
A~ ESX 43 W & 45, Bl ESX-1 3| ESX-5 [, MTB ) ESAT-6
R R U 1 10(CFPLO) 76 55 57 vh Koa = A= R4 b . A7)
A IA A R B 35 DR P fe B SR I 4 UL AR X R
5 Bk = 28 LAY Sce 43 Wh ik £ 1M B A A R T ESX-1707,
ESAT-6 il CFP-10 — 2% il — A~ % % 1 = R4k, IF H H ARK
MR AT MR E ™, AR, A% ESX-1 4y
WRGINBERYTE LU T . ESAT-6 € 19 Bk N 28 28 2 i il MTB
TR Xk #  ESAT-6 A 572817 5 ESX-1 4»
WRGAHCW T Z B CHEZ N, ESAT-6 38 i ¥ 2k
RABMFRLIF T E G RE T, &4 CFP-10
WAt 515 EE A A - AR SR R R R R O
AHE VR FH 51 ik 2 20 At 0 ¥ A, AT A5 Bh N MTB i1 37
B, WA ESAT-6 Tl W1 B4 5 Toll 52 1& 2(TLR2)
AR EAE AT R B 240 i 4 3 -12 (T1L-12) p40 78 515 40 fifd 119
WX ATREA R T 2 BUAEY M T 40 (Th2) 3 3 MTB 7&
AP FF A SR . W, o] RUEI , ESAT-6 5@ it 5
75 40 M R TR A AT AE MTB 4 25 7 J7 T8 2 3 56 4 45

FH XA A ] T 5 4 b 3R HCTE A T S A P I IR T AR

4k ESAT-6 s Z )5 . 76 MTB i 5 K 41 v &k B 1 45 40
P45 ESAT-6 140 M3 i — A5 IR 2 ESAT-6 JEH K
Wi, XEEILPE 5 ESAT-6 4 10% ~35% py Rl 4 . TB1o. 4
W T 80 Bl 1 ESAT-6 4 1 R M » B Rv0288 A
Gl 4 i ESAT-6  H MR E B A P &HFRE SR,
TB10. 4 7€ MTB & & Bt fil BCG f 7 £ ik (HTE MTB U5 5
Pk H37Ra H1 Ay &35 B B F 8, X s F ol LR s TB10. 4 [
TE MTB iy 0 v F0 35 P 7 A R KVEM . 5 ESAT-6 i
AR, TB10. 4 & [ 15 WK T ESX-3 4 R4, ESX-3
ARG T WAL 2 5 %o0 R M BT, i B fGE & 3 TB1o. 4 &
EARBH AR E M X R TBI0. 4 A EES 55
BT EIREY . R ESAT-6 fl TB10. 4 7 MTB 9 4: K K&
FHHEAREGIEE. BEANEE S BIE U A & W A
T B 52~ i 1 18 7 Jak Ut 1) 2l ) 5 B R A8 v 5 B iR
570 H TB10. 4 B % 5% o BB 36 B4 T ESAT-674, L i 75 &k
YU T A SR RT T I 2R R YL 6 TBLO. 4 135 1 P B 8 R Y 435
Wikess ol fE RAW264. 7 EWE4N . E4H TB10. 4 FE [ fE
g3 TLR2 52 (4 {2 #F )i 88 IR 8 A F-a (TNF-0) , [ 20 LA 3R -
6(1L-6) 1 TL-12 pd0 By =400, S2hr b, TB10. 4 7] B8 e 45 #%
BRI Al R 2 SO DY T B R DT — A 2 R
WL TB10. 4 /U8 ESAT-6 W7 2, fE R AL B ir i s & A 1
R, XA T TBLO. 4 78 G J 4 J7 1 (9 e #
3 PPE36 # TB10.4 Wi AR E

2% B PR . MTB iy PPE36.TB10. 4 24 1 Ky B A 1R &= i
SRR AT 1 G g JRPE L I ELR R F RD1 X 45 A9 88 1, AT
B R 412 W BT T sl v R I FE T RE . B S T
AR KR AN TREEA, TR S S8 =Y
PPE36.TB10. 4 F H , W a LIS 3] 5 A4 Frm G HEH . X
B e AT 2 ) 2 MR AR .

£ % 3Lk

[1] World Health Organization. Global tuberculosis report 2012[ R].
Geneva: WHO,2012.

[2] Tanrikulu AC, Acemoglu H,Palanci Y,et al. Tuberculosis in Tur-
key: high altitude and other socio-economic risk factors[J]. Public
Health,2008,122(6) :613-619.

[3] Kaufmann SH. How can immunology contribute to the control of
tuberculosis[ ] ]. Nat Rev Immunol,2001,1(1) :20-30.

[4] Ahn SS,Jeon BY,Kim KS,et al. Mth32 is a promising tuberculo-
sis antigen for DNA vaccination in pre-and post-exposure mouse
models[ ] ]. Gene Ther,2012,19(5) :570-575.

[5] Coler RN, Bertholet S, Pine SO, et al. Therapeutic immunization
against Mycobacterium tuberculosis is an effective adjunct to anti-
biotic treatment[ J]. ] Infect Dis,2013,207(8):1242-1252.

[6] Aagaard C,Hoang T, Dietrich J, et al. A multistage tuberculosis
vaccine that confers efficient protection before and after exposure
[J]. Nat Med,2011.,17(2) :189-194.

[7] Flores LL, Steingart KR, Dendukuri N, et al. Systematic review
and meta-analysis of antigen detection tests for the diagnosis of
tuberculosis[ J]. Clin Vaccine Immunol, 2011, 18 (10): 1616-
1627.

[8] Steingart KR,Flores LL.Dendukuri N,et al. Commercial serologi-
cal tests for the diagnosis of active pulmonary and extrapulmonary
tuberculosis:an updated systematic review and meta-analysis[ J].

PLoS Med,2011,8 (8):e1001062.



Ellrtos & 20156 7 A% 36 5% 13 3]

Int J Lab Med,July 2015, Vol. 36,No. 13

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(171

(18]

(191

[20]

L21]

[22]

[23]

Cole ST, Brosch R, Parkhill J, et al. Deciphering the biology of
Mycobacterium tuberculosis from the complete genome sequence
[J]. Nature,1998,393(6685) :537-544.

Tundup S, Pathak N, Ramanadham M, et al. The co-operonic
PE25/PPE41 protein complex of Mycobacterium tuberculosis e-
licits increased humoral and cell mediated immune response[ ] ].
PLo0S One,2008,3(10) :e3586.

Zanetti S,Bua A,Delogu G,et al. Patients with pulmonary tuber-
culosis develop a strong humoral response against methylated
heparin-binding hemagglutinin [ J ]. Clin Diagn Lab Immunol,
2005,12(9):1135-1138.

Rindi L, Lari N, Garzelli C. Search for genes potentially involved
in Mycobacterium tuberculosis virulence by mRNA differential
display[J]. Biochem Biophys Res Commun,1999,258(1) ;94-101.
Dubnau E, Fontdan P, Manganelli R, et al. Mycobacterium tubercu-
losis genes induced during infection of human macrophages[]].
Infect Immun,2002,70(6) :2787-2795.

Rodriguez GM, Voskuil MI, Gold B, et al. IdeR, an essential gene
in Mycobacterium tuberculosis: role of IdeR in iron-dependent
gene expression, iron metabolism, and oxidative stress response
[J]. Infect Immun,2002,70(7) ;3371-3381.

Okkels LM, Brock I, Follmann F.et al. PPE protein (Rv3873)
from DNA segment RDI of Mycobacterium tuberculosis: strong
recognition of both specific T-cell epitopes and epitopes conserved
within the PPE family[J]. Infect Immun, 2003, 71 (11);6116-
6123.

Le Moigne V, Robreau G, Borot C, et al. Expression, immuno-
chemical characterization and localization of the Mycobacterium
tuberculosis protein p27[]]. Tuberculosis (Edinb),2005,85(4):
213-219.

Tompa P. Intrinsically unstructured proteins[]J]. Trends Biochem
Sci,2002,27(10) :527-533.

Dunker AK, Lawson JD,Brown CJ,et al. Intrinsically disordered
protein[ J]. ] Mol Graph Model,2001,19(1) :26-59.

Chevrier D, Casademont I, Guesdon JL. Cloning of a gene from
Mycobacterium tuberculosis coding for a hypothetical 27 kDa pro-
tein and its use for the specific PCR identification of these myco-
bacteria[ J]. Mol Cell Probes,2000,14(4) :241-248.

Le Moigne V, Le Moigne D, Mahana W. Antibody response to
Mycobacterium tuberculosis p27-PPE36 antigen in sera of pulmo-
nary tuberculosis patients[ ] ]. Tuberculosis ( Edinb), 2013, 93
(2):189-191.

Ligon LS, Hayden JD, Braunstein M. The ins and outs of Myco-
bacterium tuberculosis protein export[J]. Tuberculosis (Edinb),
2012,92(2):121-132.

Hsu T, Hingley-Wilson SM, Chen B, et al. The primary mecha-
nism of attenuation of bacillus Calmette-Guerin is a loss of secre-
ted lytic function required for invasion of lung interstitial tissue
[JJ. Proc Natl Acad Sci USA,2003,100(21) ;12420-12425.

Gey Van Pittius NC, Gamieldien J, Hide W, et al. The ESAT-6
gene cluster of Mycobacterium tuberculosis and other high G+ C
Gram-positive bacterial J]. Genome Biol,2001,2(10) ;1-18.

[24]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

« 1919 -

Dillon DC, Alderson MR, Day CH, et al. Molecular and immuno-
logical characterization of Mycobacterium tuberculosis CFP-10,an
immunodiagnostic antigen missing in Mycobacterium bovis BCG
[J7.] Clin Microbiol ,2000,38(9) : 3285-3290.

Tan T,Lee WL, Alexander DC,et al. The ESAT-6/CFP-10 secre-
tion system of Mycobacterium marinum modulates phagosome
maturation[ J |. Cell Microbiol,2006,8(9):1417-1429.

Renshaw PS, Lightbody KL, Veverka V,et al. Structure and func-
tion of the complex formed by the tuberculosis virulence Factors
CFP-10 and ESAT-6[J]. EMBO J,2005,24(14) :2491-2498.
Houben D,Demangel C,van Ingen J,et al. ESX-1-mediated trans-
location to the cytosol controls virulence of mycobacterial J]. Cell
Microbiol,2012,14(8) :1287-1298.

Derrick SC,Morris SL. The ESAT6 protein of Mycobacterium tu-
berculosis induces apoptosis of macrophages by activating caspase
expression[ ] ]. Cell Microbiol,2007,9(6) :1547-1555.

Kinhikar AG, Verma I,Chandra D, et al. Potential role for ESAT6
in dissemination of Mycobacterium tuberculosis via human lung
epithelial cells[J]. Mol Microbiol,2010,75(1) :92-106.

Pathak SK,Basu S,Basu KK, et al. Direct extracellular interaction
between the early secreted antigen ESAT-6 of Mycobacterium tu-
berculosis and TLR2 inhibits TLR signaling in macrophages[ ] ].
Nat Immunol,2007,8(6):610-618.

Dietrich J, Aagaard C, Leah R, et al. Exchanging ESAT6 with
TB10. 4 in an Ag85B fusion molecule— based tuberculosis subunit
vaccine: efficient protection and ESAT6 —based sensitive monito-
ring of vaccine efficacy[J]. ] Immunol,2005,174(10) :6332-6339.
Feltcher ME, Sullivan JT, Braunstein M. Protein export systems
of Mycobacterium tuberculosis: novel targets for drug develop-
ment[]J]. Future Microbiol,2010,5(10):1581-1597.

lighari D, Lightbody KL, Veverka V., et al. Solution structure of
the Mycobacterium tuberculosis EsxGoEsxH complex: functional
implications and comparisons with other M. tuberculosis Esx fam-
ily complexes[]]. ] Biol Chem,2011,286(34):29993-30002.
Dietrich J, Weldingh K, Andersen P. Prospects for a novel vaccine
against tuberculosis[J]. Vet Microbiol,2006,112(2/4) :163-169.
Xin T,Jia H,Ding J,et al. Assessment of a protein cocktail-based
skin test for bovine tuberculosis in a double-blind field test in cat-
tle[J]. Clin Vaccine Immunol,2013,20(4) :482-490.

Liu S.Jia H, Hou S,et al. Recombinant TB10. 4 of Mycobacteri-
um bovis induces cytokine production in RAW264. 7 macrophages
through activation of the MAPK and NF-kB pathways via TLR2
[J7. Mol Immunol,2014,62(1) ; 227-234.

Comas I, Chakravartti J, Small PM, et al. Human T cell epitopes
of Mycobacterium tuberculosis are evolutionarily hyperconserved
[J]. Nature Genetics,2010,42(6) :498-503.

Davila J, McNamara LA, Yang Z. Comparison of the predicted
population coverage of tuberculosis vaccine candidates Ag85B-ES-
AT-6,Ag85B-TB10. 4,and Mtbh72f via a bioinformatics approach
[J]. PLoS One,2012,7(7) ;e40882.

i B 37 :2015-01-08)



