WA 22 4R Acta Microbiologica Sinica
53(12) :1340 - 1346 ; 4 December 2013
ISSN 0001 -6209; CN 11 -1995/Q

http: //journals. im. ac. ¢cn/actamicrocn

Research Paper

MRk &

RIEZGHRMRNBSEAFRRHENREEYFHE
B 2, B SRS, YR T AL, WA R W AR S

PN KA LT AR N 3K RO B 206 4, YL 95 A8 B W) T B B 5 T I B B L 00 225009

P CH Y 5000 2 — Fl il 45 A% 70 BORT v S B 5 RS 0™ 4 T N R4 e 1) 02 kA% i » BT o T8 45 4%

T PR3 2R 98 v X AT R4 ) Sl A BAT R A3 AR X
P A LMAhLy : :Ag85b-esat-6 1) G e A= W) *7 kg MEREAT T W)L W

L5751 AW FOR RIE M. b flE & A K =4
(45 0 Y 9256 45 3 R, 21 B Vs L v

PEAE R, XF CSTBL/6 /il 1 B BOE R B P i 17 4 A log i, L O. 1 LD5O0 {151 & B2 i ki S CSTBL/6 /Nl

5 RN B 58 420 B 05 BRI Fr 45 2R OK 8o WY e AR AL, R EE AL B R A R AF e et

LLF2 i bk ik 42 Hh 2%

CSTBL/6 /N B » X 75 3 (10 ey 2 250 M0 5 45 SR AR W] | 241 11 T 328 3 1) 5 A% HL D E 5 3/ B Thil B 4 5 W 3%

PR B (1 5 A% PR S PE 1K) CTL 2o

(4518 1 bk s 45 R AR W], 205 45 A% 20 BOE w1 Rl 3R 1 AR s

A 2 R TR A bl 2 A ) S A% B W I R, B ATV AE I N T A
RBRR < S5 % > BT B 962 2 TR IR A e e RS B

FE LS R392 XERFRIRAG A
SRR 2 AT R o R SR A AE T
B % RS R BRI . R ERAA 20 {2 A
Wk e, A 4 DR 45 R A8 TN B4 200 - 300
T E R AR A S DA A WAk, B
% 5 HIV/AIDS [ 36 e, L J 45 1% 40 B AT B 2 18
Tk 24 5L 4 % 3 T 24 81 b 10 L B, TB R B 4 BR 954 4k
AP WHO B A5 TB A7 42 BR i K 10 8 1 » 58 i
TR ] e e T Bk B2 ML o (KK AR 4R T
A (BCG) 32 4 1k N — i I 1 &5
I P8 47 5 b L3 LA AR (KGR T 2 B 36 R
Jiti 45 4% 7 TR 280 L LR AR e s . s
JE R E BCG I 145 A5 A0 7, BRI B T k75

X E %S :0001-6209 (2013) 12134007

B H B AR I 25 2K 7 8 e B OR AP 0 AR SR 3 I A
BCG G R ok 55, T S e S R AN E o WE 5T
RKYIRAHAEEAGT R E KT 16 X B, 100 2 4
FEP, R T SR AR T A S N A A AR L L
1 405 B O BLE, W1 RDL X 1 Thp, esar-6 25577,
i BCG L4 P S 5 B 25 0k 99 > 3 3505 92 280R AN AR
SE o I, 22 4 280 4 1% 8 P T B T ) 8 Bl 4 BR
A AR ) R R

HEVE MO Py TR B A A0 B 18 2B T 2 R B ( Listeria
monocytogenes, LM) LLIL 8 6 3% 41 g 75 W 44 5 5 AL
M= Az sm FUE) CD8 ™ T 41 i e 2 I 2 S5 5 A T A
— Tl LA R A T A WIS R 8 AL

HLWB:EHK“973 Wi H ”— [ & % A4 5 605 57 & J& F & (2012CB518805) 5 [ 5 B AR R 2 5 4 (31101841) ;i #5448 A R Rl 22 3 4

(BK2011446) ; VT 75 4 FH 52 5 31 %I (BE2012367)

CWAE{EH . Tel: +86-514-87971136; Fax: +86-514-87311374; E-mail: xajiao@ yahoo. com
TEHZE AN AL U971 =) s Ao AR B WL @Rz I 39 3 20 84 3 35099 J5U TR 19 23 1 S0 HL B R0 S g4 L B 2 8 1 TR BT M G E O

E-mail: yylan@ yzu. edu. cn

Y ¥5 HH#A:2013-0742; 1[5 H #7 :2013-09-06



JR ) 228 s 330 B R BTN R T A A TR T I G B A SRR . /B 23R (2013) 53 (12) 1341

LM g0t j o A LU 49 A0 95 E B0 It 0 8 A AT A
AR A A A I e I ) TS P i S P A
PRI o AT S 3 3% 45 4% 53 BT 1 Ag8SB Al
ESAT-6 flt & & ) 9k 75 T 21 2% 07 o5 01 1 e 7B
R PR REAT TS .

1 BRI 57k

1.1 #i#y
1.1.1 B R N T (BacillusCalmette-Guérin,

BCG) - % /& AL k% 40 Mo B9 7R R A I R BB MK
yzulM4 i A = fR f7, 4 4 7 KF i LMAALy
Ag85b-esat-6 (F) ] [7] Y& 5 4H 1) J7 3%, ¥ Ag85b-esat-6
JE RS TR AL hly K2R 3 3 FUE 5 Ik )
(7R 9 > AT 3R A5 R I8 Ag8SB A1 ESAT-6 [ Ik 7f HE
AR AR E"Y .
1.1.2 SCIe##p:6 4 Mt C57BL/6 (H2D") /)
Ul B b st R S0 S R IR ] S
W4 T E 5 5 SCXK (51 2012-001)
L1.3 k3 /b Bl INFoy $ 91 RA-6A2. Hi /D [l
IL4 ¥4 BVD4AA DI A Ak B Bl INF—y 541
XMGL. 2 AE) Z Ak i/ Bl IL4 50 BVD6-24G2 4
SEF1Z -AKP 2y BD Pharmingen 2 @) P2 & ; B P 5 R
Wil S 5 W BCIP/NBT W [ Sigma 2> w5 5 2T 4 5%
Ji£ 96 L ELISPOT #% 24 Millipore 2 @) ;= i« RPMI-
1640 40 f 15 9% 55 i 4 13 (FBS) J2 ik 5 11 Il I 1
GBICO A #l. #4454 % % PPD & Prionics 2 A
i ESAT-6 (1 —20aa) £ Jik+ Ag85B (240 - 259aa)

(149 22 K B G 5 b B A2 ) R AT B A T A s K
succinimidyl ester) Wy [ Invitrogen 2 ] o
1.1.4 {740 i FACSAria iy H BD A #] ;
THE CO, 40 fu kT 7246 1 B Thermo 2 W] ; 40 fig v £ 4%
J& E BD 23w ; ELISPOT £ 4 ¢ BIOREADER 5000~
VB I A Bio-RAD A . &alA % & O HL Centrifuge
5810R A Biophotometer 43 3% 3¢ & 11§ B Eppendorf
NEIP
1.2 RIEMENE

yzuLM4 \LMAAhly: : Ag85b-esat-6 7E BHI 1% 7 %
H 37 CH IR 14 h 5, AR BRSO B BV, PBS
W OD o, AR TR K/, BCT0 L B35 W0 2 96 4L
V B, B PBS (pH 6.0) M 5L 2 27 2 51455 LE Fs

( Carboxyfluorescein  diacetate

B ARG REFLINN 30 WL 1% 25 F 4040, A0, B T
37 CURAR/ER 1 h J5 M8 uE M4 DL o 350 [F] B i 57
PBS 1 4 X
1.3 F=HHHE LD, BN E

Bk Ry IR 1020 B $2 BHI 5537 45,37 C
i 4 hJa, WA PBS ¥k 2 3, s 3 0D, 3 1A
0.8 ¥ yzuLM4 2 LMAhly: : Ag85b-esat-6 (]
PBS 58 W kAT 6 5 A R » BT A T 7 v 280 U Y A
BEEEM B AT 2 W SE 58 - % 6 J8 % C5TBL/6 /)
BUBEAL Y 0 9 4L, 2l 5 B, R i ki 4, %2 14 d.
1.4 (RRRBRERE

HU 0.1 LD, (1) 5 41 B LMARLy: : Ag85b-esat-6
(2.57 x 10"CFU) HI B} 4 B # yzuLM4 (1.06 x
10°CFU) J& 0 k8 5 6 e e 1k /N Bl o 76 % 0% )5 10
5505 R W/ B BT < JFFE o A SURR S . DL
JC PBS BB 4 21 A) IR 1 B OE I BR IR A
BHI [ {418 HEAT VT 2% (4 40 18 75 55 5 ok 45
1.5 S/ REERFERYFNER

¥ 6 JH % CSTBL/6 MEVE/N L BENL 7 2 4,
43 M, 40 d A 14 d, 73 ) i BT 5 LMAALy :
Ag85b-esat-6 Fl yzulL.M4 (FI&EH 0.1 LD,,, 51.4
), F 2 WA R e 14 d, B/ BRI BRI BT B F
139 W [, FHFALR0) B 1 IAE S 40 A 4148 2
WA -
1.6 ELISPOT #4574 IFN—y 0 IL4 4 i ¢fAf

Xt C57BL/6 /NRBENL 44 5 W, FFH S5 H, LL
BCG (1 x 10°CFU/JL) Jy B T 4 & 41, LI PBS
(100 wL) 5 A B 1 X B 41, % & 41 B LMAhAly: :
Ag85b-esat-6 J¢ W /E Kk yzul.M4, L 0. 11D, ) 5] &
(5 1.4 HTH) G0 R i ko 5 & 40 2047 90K G 92
AU o S e, [ B% 14 Ko A5 i 8 K, il & % 4l
/N B PR T E 4 6, N B AL 4 A P/ B INF—y Bt
Jo IL4 S ff) ELISPOT i o, 3 i) L 0 43 530 o A
50 pLZWR R 10 wg/mL (¥ Ag85B,,, 5 1 4 Hll
J5, K5 9748 he BEE A M) Z A B ROINF—y.
IL4 50 B EVEH 3 ho I N HE 56 F1 2 AKP, /5 H
3 h J5, A BCIP/NBT Ji ) & €, % AL & T 74k
BT W T B AL P I I A
L7 HRMEMSE T HEHME (CTL) X5GiK8

eIk 2.5 MIE, T2 a7 Rz
Coles % ™ 38 19 77 ¥4 49 H7 T 4L 4 3 /D WU 76 1
RStk CTL %5 % 1F > JF F 8 CTL 145 5 Pk R



1342

Yuelan Yin et al. /Acta Microbiologica Sinica (2013) 53 (12)

o HUOPRUW T (B S FURBEAT % 1 25 (10 R
/0N B % J U P40 BB R LA O AR B A
Ui A A4 M (CFSE™ ) M £ Kk Ag85B,, s
(10 pg/mL) FEAT R 2 J5, F1 % 2.5 wmol/L CFSE
ff) PBS #EAT #5c: B 4140 g (CFSE™) Hl % 0.25
pmol/L CFSE [¥] PBS ZZ p i AT 451l % A 415 B
LA ML, 1 1R 4, BL 1 x 107 /100 L 2 # ik v
S AN AR 15 h S 8% G 2 /N BRI
BT I T FACS 23 #1 AS [R) 4 328 4/ B 7= 2k

0 \ 2 3 4

(R S PE CTL 5403 35 7k

2 iR
2.1 EHEMBMXEER

1% = 21 40 & 0k Wl 52 4 B LMAAly:
Ag85b-esar-6 K577 LI W I %5 L AE J7» 45 K B, B
AT yzuL M4 % I 3 ik 2%, T EE 41 1 A K I
e (1)

44— yzuLM4

44— LMAhly

,[g.\'j/.%[‘,\': 1t-6

& 1. LMAhly:: Ag85b-esat-6 0 yzuLM4 BY ;5 I 7& 1%

Figure 1.

Haemolytic activity of LMAhly:: Ag85b-esat-6 and yzuLM4. The culture supernatants were incubated with sheep

erythrocytes at 37 °C in twofold serial dilutions ( wells 0 —=7) , the last well added PBS instead of culture supernatant.

2.2 FHEX C57BL/6 NE LD, B E
R AR /N B A6 T 1 D0 A1 AR v v B s R A
Wit LDy, A 2.57 x 10°CFU, 1M 5 £ B ) LD, Ay

1.06 x 10°CFU, F 41 1# [y LD, LL B A4 ¥k R % T 2. 37
x 10" £ (F 1) o XKW ELLH AR CSTBL/6 /N R
MRS R R, At B .

% 1. ZH4SE W C57BL/6 /\E LD, B9l &
Table 1. LDy, of LM to C57BL/6 mice

Dose yzuLM4 (1 x10°) LMAAhly: :Ag85b-esar6 (1 x107)
CFU per mouse 39.6 13.2 4.4 1.47 23.0 7. 66 2.53 1.69 0.563
Mortality 5/5 5/5 4/5 0/5 21/5 0/5 0/5 0/5 0/5
LDs, 1. 06 x 10*CFU 2.57 x 10 CFU
2.3 (RAREERE esat-6 UL T B /LK yaulL M4 10* 435 ) 41 1 & 8 /s

P72 R PR yzulLM4 RO 2 5 LM Ahly:: Ag85b-
esat-6 DL Ik 4 1 42 J& 4 C5TBL/6 /)N L, MK
LGB S TR BEAT /IS BUE 2% P9 40 0 10 23 25 5 0k 2
ARG N RS ORI, 4L D R ose e R (E
W) T B A R 1 0 R JUE R R U e AT A A
T 10°CFU 40 (P <0.0001) « AR 45 B £ W],
A P AR 28 ) PR AR e A MBS
2.4 FEkEME/NRFBENR

Wi BE D) v 45 A R, A B LMARLy:: Ag85b-

B » 705 BRUER O i JUE R REREUE 38) Ic B 6 £ s AR 4K
(B 2) o 1T 26 bk S 21/ BP0 998 B8 D0 6k o o il
U il v B A 5 4 0 50 AN A IR UR 40 B e AL
P33 5 AU A O S v P B U
JFF 20 P b 5 58 B A G 75 44X A 1000 CFU ) 4% 4
TR NERAN A — BRI BUR . R E A
B LMAhly: : Ag85b-esat-6 %I /)N il H A7 %% tf 1) 2 4>
M.



JR ) 228 s 330 B R BTN R T A A TR T I G B A SRR . /B 23R (2013) 53 (12) 1343

Lung

LMAhly::Ag85b-esat-6

Spleen

2. FEIREBHEMNBRAT

Figure 2. Different tissue sections from mice in different groups.
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Figure 3. The number of cells secreting cytokines in different

regimens.
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Immunobiologic characteristics of a recombinant Listeria
monocytogenes expressing Mycobacterium tuberculosis
antigens

Yuelan Yin, Dan Zhao, Meiqin Kang, Weijun Tan, Kai Lian, Maozhi Hu,
Xiang Chen, Zhiming Pan, Xin’an Jiao

Yangzhou University, Jiangsu Key Laboratory of Zoonosis, Jiangsu Co-Innovation Center for Prevention and Control of

Important Animal Infectious Disease and Zoonosis, Yangzhou 225009, China

Abstract: [Objective] Tuberculosis is a chronic infectious disease caused by Mycobacterium tuberculosis complex.
Hence, novel vaccines against TB are urgently needed and important to the public health. [Methods] Immunobiologic
characteristics of a recombinant attenuated Listeria monocytogenes strain LMAhly : : Ag85b-esat-6 was evaluated. [Results]
LMAhRly: : Ag85b-esat-6 had lost the hemolytic activity. It was completely cleared from the livers and spleens of mice 5
days after inoculation via intravenous route. Furthermore, the LD, of the recombinant strain increased by 4 Logs comparing
to that of the parent strain. Histopathology reveals no obvious pathological changes following administration of the
recombinant strain to mice, indicating its safety. In addition, the potential protective immune response was evaluated on
C57BL/6 mice via intravenous immunization route. The results indicate that the antigen delivered by the recombination
LM could induce Thl type immune response and elicit strong cytotoxic lymphocyte effect against Ag85B-ESAT-6.
[Conclusion] Thus, LMAAly: :Ag85b-esat-6 had high safety to mice, and could be used as a novel vaccines candidate for
preventing tuberculosis.

Keywords: Mycobacterium tuberculosis, attenuated Listeria monocytogenes, cellular immunity, fusion protein
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