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DNAZ B ¥R -BCG MR Z LS/ MR
LERZ T B AT I B R R R 5

2 B AKE K %
AbBOR2E R A TR SR 3L TR 5 O fse i s, dbst 100871)

ok

WE L% R DNA DU 1 (90 Ag85B, MPT64, MPT70 #l TB10.4 HiJ5)WI & ks . KA (BCG) IR Fu i J& 7
BB 7= A4 0 IV IR R T RN S5 AT W B SR AT T 0. R R A U 45 R ok, DNA 1% BCG s 2 il o R e
SBRHL X A LU B PET BAL R B 1.0~1.3 (P <0.01), H 3 KT DNA WU RI BCG 41(P < 0.05). 3 k% f5, BCG ik
AMA I CD4 A CDS'T W AN B 2 (P < 0.05); 48 4 PR TH1E, BCG INsm 4L g i A (P R4 50k TRN=-y
FITL-2 K748 3 A e 41, Horp Ag85B Ll i 77 £ i IFN=y 3K B 4 1 250 ng/L, TL-2 ¥k 230 ng/L, 435l /2
DNA WU iiding 1.6, 1.7 f%(P <0.05), J& BCG 41 PPD 53/ A< AH B 41 i [l 1< B2 1) 2.6 581 2.2 £%(P < 0.05); 164k, BCG
TR ZEL i 0 2 0 2 L35 K9 8 4 B, S S B B (P < 0.05). S5 5L ], DNA ¥R % . BCG HNom 5 vE g B 35 3

il CD4", CD8'T 4/ T [ e, 39/ BT AT 18

KBEIA 4L BT, DNA 51, BCG BT, HRIEMZ,

FRSES  S855.2

SERZID A AL NSRRI AL Y, 4
B )L 9 R A i (Bacillus Calmette Guerin, BCG)
NSRS TR P S p & E VO SR (S
a5 R AT TR, B N RPERD, T8
VRN T S e e B N RE. IRk, BRI A
BT — AR 5 A% 094 92 i A2 L P A5 28 T I g o
TR

SERZ Y BOFF B SRR M P 5 AR B, LR
JORGL ) FEmAe 2 i ez, b CDA'T 40 il
S1 VAR TFN-y BEREI0E B i i, (LA RORIEN
RS AT RS, CDS'T 40 i 3= 238 ik 4 v % fL
2, RO IR A AR TEE A5 % 3 BT TR R e 1)
Jf1€. DNA % i 3 5 B LR 4H A, RIS HI bt
J5 2K A gl i MHC T f MHC 11 3842 4 308
CD4* F1 CD8'T 4 il 5 5 N 271, R 1T 71 45 A% i 152
BB o B AT

SERZHT PR b B 1 RN 20 R R AF DG B 1 A2 4N P 2
NIE F G A ESEE R PR, B & G e
5 RN = A BT 25 A% G 5 N 25 7 THT R 3 TS24 A
il hn: Ag85B L4y KA TR 41 L BE (1) 5 il AT O, A

EIEBE ST, P R AR B T B ORI BT g A%

Thl BN 1, fRIAH

SR E AT SRR, SRR
FIP; MPT64 & 25 A% T B A1 K 23 2R Iy 1A 2 36
KE A, B MHC T 289 PRGBS, fesl
ERAITE T kB 40 J S (CTL)MY; MPT70 h & &5
RO BB AU B 1, BRI ™ A5 AR 25 A A i
W%, o fa R R OR 47 808, TB10.4 &
AT AR 5 ) A B e SR, RE A A A% AR
BCG & 1) T 40 s Z4iR 5002 MPT64, MPT70
1 TB10.4 H £ K2 % BCG Bt AKIA, HAE
H37Rv 5 Ak e B R, X ] g2 FR ] BCG
RETH e BRI IR 2 —. Rk, AHFFER B 4
fih Ag85B HLJ5 5 MPT64, MPT70 F1 TB10.4 4 5t
) DNA VUt 9% H 9] & e /N, 5 BCG I
PETE PR AN, WFFCILAE /N AR 155 5 S N 2
(R RE TN /N BR G5 A2 AT BB L IR AR S 0%, A T
Ay, R A AR % T B L.
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1 PRSI

1.1 ##

6~8 J&#E C57BL/6 /> BRI 1 rp [N B A ik 4
TP E RS Ry, FEZE TR R R
WP — R )5 M. R~ (BCG) & PPD it
Ayl ke T R, A g B
(Mycobacterium tuberculosis)br #fE 5 2 #& H37Rv HH
B T R R TR = W U = A N
pIW4303 1 35 [ 7 3H 45 K % Mullins 20 $52 508 .
pIW4303-85. pIW4303-64. pIW4303-70.
pIW4303-10.4. pET22bAg85B. pET22bMPT64.
pET22bMPT70 #1 pET22bTB10.4 44 4 55 #y £ .
JICRL 3 IR A1) & Qiagen Plasmid Mega Kit 1 [
Qiagen’s 1. H1/)N il CD4*(RPE), 1/ il CDS*(FITC)
PUA W H Southern- Biotech 2y ) « ¥l % fL &
(perforin)PLAIH H Abcam )« “EHT R BUIAHRP)
Ji | Promega /> ). RPMI1640 4H [ i 4 1% 77 5L
H AL B A w] o G A M I BTN DY 2R 2
#]. Mouse Th1/ Th2 Cytokine Cytometric Bead Array
(CBA)R# &6 1 BD Biosciences A ). DAB i 7
I B AL TR A F], AR A 5 B
A A,
1.2 A&
1.2.1 DNA B i [fiil £ FH 25 P 85 2 ok B HG 71
%% Qiagen-Plasmid Mega Kit #& Il pJW4303-85.
pIW4303-64. pIW4303-70. pJW4303-10.4 Jii i
DNA, %t TR ER K, SRR A6 % DNA
VUL .
122 HEAHEAKKRE S, B A S E W
pET22bAg85B. pET22bMPT64. pET22bMPT70.
pET22bTB10.4 J5i % &35 8044 43 5l ¥ 4k BL21(DE3)
plysS Wik, HEE IPTG i KA, £ Ni-NTA A
Al f5 FH TP A4 (RS 000 60 48 i DT PRy ) g,
1.2.3  Zh 5 s, 60 K C57BL/ 6 /N B>
N4 HFEAT s, M 3k, IR 3 M.
DNA ¥)#%+ BCG Jns# 2l H DNA VUM 28 1 Gz 2
W, B FUNER RSN 400 wg, TS EBAL A IS R
LA, 55 3 A e R 1x10° CFU BCG. LA
VLA S5 DNA PUM 2 1 3 UKAE 5 DNA DU i 6
WA 281, 3 ISP i R 1x10° CFU BCG
VEBAPEXS IR s LIRS 45 B AR B ER K 3 IRPE R
R E i
1.2.4  JEIE G0 72 W B 36 (LIS A)YAS M /0N BR () e

PEPUAACE. 3 s )m 21 K, MABE4L 3 H/NRUER
B A R AL, R R R . A 4 Fh R
Ag85B, MPT64, MPT70, TBI10.4 43 il £ 4% i bx
BROREA 10 mg/L), MG 11 50 FFUafs LEARe,
DA IE 5 BRI V7 AH T B 1R A R FEE A DA B PR B, T
450 nm PAAIE WA, PR SO s S8
56 21 R0 B 0T R 2GR B A = 2.1 B S5 K 1) i v
FRREATEL, T BEAR T2 R FEE )0 0 B k. R A4
VRT3 0.2 7% SR [15].

1.2.5 74 B R (flow cytometry) 73 HT /)N B 40 J L
ME4H L CD4', CD8 T 4i . 3 IR a 21 K,
MEEH 3 KNI S S bCR ML, FF A Z= Pkt
FHAL 0 Mo 22 fe ol 70 o B4 AR 403k, 2500 e 7 B3
Jil RPMI1640 55 3% % (£ 2.05 mmol/L 43 & I iz ,
20 mmol/L HEPES, 100 U/ml 7% %, 100 mg/L
2, 10% BSA, 50 wmol/L ik £ 1) 58 (A 40 i
DUBE, HIRT 96 FLHH (0.2 ml/ L), Ak IHLE
REYI(E Ag85B, MPT64, MPT70 Al TB10.4, £
W S mg/LRIEL, 37°C, 5% CO, Big=ff
Ki g% 48 h Ja W AE41 e, PBS Pii 5 &% T 100 wl
1% BSA ) PBS ', A& EHLE CD8(RPE)H
PLiL CDA(FITC) A, Z @I E 30 min. JE it
TR BAL (FACS) I #4540 i P 3 /KT

1.2.6 4IRS, 3 e )h 21 K, FRdib
A6 3 HUNEL, TEw o S 4, A ik RPMI 1640
R IR0 A0 55 5 ol 1108 A4S /ml, 95T 96 4L
B (0.2 ml/ fL). Z3 ) H 4l 4k 1 BT DR (Ag85B,
MPT64, MPT70, TB10.4, 2K % K 5 mg/L)ik
PPD(ZH S0 10 mg/L)FI#, 37°C, 5% CO, KiJt
FrP SR 72 h JE Y B, /MR Th/Th2 40 e B
- CBA(Cytometric Bead Array)is il & 48l IFN-y,
IL-2, IL-5 1 IL-4 (K35

1.2.7 G/ AP IR, 3 ke 7 5,
XF R A A 8 K bR IR K T S 1x10° CFU
H37Rv AT . & Had s/ AR, RT3
B 7 BJEAATEANRL, R E S BRI AT, RS
M S HeAh 2 2 [ I AR R0k b, KR 4 RS TR
T

1.2.8  REALULE N, BUEE 7 F 5 458/ B
(RIS 70 s U ] 5 T kA R S AR,
EHIEA R . LR PR F L= ik (1
1 000 {5 F5F) N —Hi, HRP bric IEHRpiiEQ
2000 £ 408 K —HURHAT e M [NV, DAB
WA IR 52 Y S5 BH P41 M e (5 A R B
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M. P < 0.05 XoRSAmAEEZER, P<0.01 XR
B R W T

2 & R
21 PMRBIFERMRIPEAES T

GeiTEIK B T 45 R &AL/ RIATTE 3%,
KL DNA ¥ 4] %« BCG M5 2H /N A7 0 % 5
B, N 87.5%(7/8), DNA UM B ALAE TG %N 62.5%
(5/8), BCG A7 H Ny 50%(4/8), BATELAL /N AE
W# G 26 RNATEET .

Sy EBURE T 8 G SR N B, A AT

(a)

6.5
DNA/BCG DNA

BCG

Saline

Fig. 1

it < F U 2 A A 2 3 BRAIG (P < 0.01). JL DNA
REW WG BCG i 2 25 08 2w A, il 28 v 2
ST HOAE EBA R4 R % 1.3 (P < 0.01), £t DNA DU
2 FPE 037 (P < 0.05), Lt BCG 4 FBf 0.54 (P <
0.05)(K& 1a); W IE 28 1 B0 £ PE B A TR % 1.1
(P < 0.01), JM%T DNA PUH 5 A1 BCG 5 4 g
41 1b). FiRgi R, S EiRELah G,
DNA % )% BCG I G i e 1k 25 Bt A g
WA, PN RAAERCE, SA R RO T
DNA VUM A1 BCG Hph i 4.

(b)

lg CFU

" DNA/BCG DNA  BCG

Saline

Priming with DNA encoding Ag85B, MPT64, MPT70, TB10.4 protein increase the protect efficacy in mice

7 weeks after last vaccination, mice were challenged intravenously with 1x10° CFU of M. tuberculosis H37Rv and the bacterial burden (expressed as

lg CFU) in the lung (a) and spleen (b) was measured 7 weeks after H37RV challenge. *P<0.05 (compare to CFU counts of DNA primed, BCG boosted

mice). ¥*P<0.01 (compare to CFU counts of saline control mice). Results are the mean and SEM from groups of four mice.

22 MEFPMEHFFHEREKETK

F ELISA VAR I I3 rh Ry e P s, R
oI5 ZH PO AR 8 35 BB A 92 O E5HG I age i A v
S A5, BCG N2l DNA DYDY B 2H 3 1 ik
A —H (B A ER). =%J5, DNA BEH ¥ %
BCG fn 4 itk K ~F = T DNA W pr i 4. Hop
Ag85B i UK S Pk KT 40 5l 24 11 102 400 F

1 1512005 MPT64 i 545 5 1 P44 i B2 43 3l
1:25600 11 :12800; MPT70 %374 1 16400
A1 11 600; TB10.4 HUJ5 4> 5 4 1 1200 Al
1:100. FiREEHFRNT, DNA B s fef LA
P KPR R e P E B, BCG Nk JE Hig oK
PRI EGER D).

Table 1 Serum IgG titer analysis of immunized mice after the third vaccination

Total IgG Titers"
Groups
Ag85B MPT64 MPT70 TB10.4 PPD
DNA prime, BCG boost 12102400 1:25600 1:6400 1:200 ND
Combined DNA vaccine 1:51200 1:12800 1:1600 1:100 ND
BCG 11800 1:200 1:100 1:50 17800
Saline control 1:25 1:25 1:25 1:25 ND

YPooled sera from three mice per group were analyzed for antigen specific antibody products. ND, Not done.
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23 SMEmMMH BT CD4*, CD8* T itk B4Him
TEBE S 4

Mgl AR B =% f5 21 K& 41/ A A
IR EL 40 L P CD4Y, CD8'T k4 o kb, Hedhs
R, DNA W% BCG N2 s = vk
CD4%, CDR'T M4/t H W& M2, Hrp CD4
T 4 /e /& DNA DUHr 411 1.4 fi%(P < 0.05); CD47,
CDS8'T 40 it 43 3 J& BCG 411 1.6 £i5F1 1.8 £i5(P <
0.05); DNA VUi 4l 2 Bl T 40 i i bt 2 38

Table 2 Number analysis of CD4*, CD8* T cells after the
third vaccination

Groups CD4" (%) CDS8" (%)
DNA prime, BCG boost 33.2+0.74 18 + 1.5
Combined DNA vaccine 23 +0.5" 159+ 0.7%4
BCG 21 +0.3" 10.7 £ 0.9
Saline control 16.7 £ 0.6 10.1+ 0.4

Twenty-one days after third vaccination, T-cell subpopulations in mice
lymphocyte (5x10* cells/ sample) were determined with FACS can using
anti-mouse CD4"-FITC and CD8*-RPE. "P<0.05 (compare to the relevant
level of saline control mice); “P<0.05 (compare to the relevant level of
BCG vaccinated mice); *P<0.05 (compare to the relevant level of DNA
vaccinated mice). Results are the mean and SEM from groups of three

mice.

(a)

1600 - ok
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p(IFN-Gamma)/(ng*L"™")

DNA/BCG  BCG

Saline DNA

b, {HAIKT DNA Z ¥4 BCG IsRdl: 1/
BCG #i+, A7 CDA'T 40l fd & % Tt =i (P < 0.05),
CDS8'T 4l fu G B 2 B 4h (3 2).
24 HEEEFME Thi, Th2 B4R E FH 2
F/INBL CBA 357 A 0 B 4 i 15 77 ¥ Hh bt
JRURF Pk Thl, Th2 4 e+, 5 IR AH L,
K G BE IFN=y F1 IL-2 7KF B 2 T & (P < 0.05 5%,
P <0.01). DNA ¥ %. BCG Inssdalrgn i -r
AP T DNA DU 418 BCG 41, %41 Ag85B
U 3= A1 IFN-y 3R (1 250 ng/L) & 3% = T
DNA DU 7 21 A AH WY 1) TFN-y ¥ % (900 ng/L) Al
BCG#41 PPD /5 377 2 1) IFN-y ¥ & (560 ng/L) (P <
0.05)(K 2a), B =420 1IL-2 R FE (230 ng/L)
i 2% = T DNA Y #r i 41 (135 ng/L) fil BCG 41
(106 ng/L) (P < 0.05)(/& 2b). #5417~ 4 1) Th2 B4
L PH 7 TL-5 Al IL-4 9 FE AR (45 FAR BoR). Lk
5N, DNA )% BCG k4l Thl 2441
AR R 2y VAT e | N S I W N T T
IFN-y FlIL-2 F7KF-0H BT+ 5. 4 Rl s,
Ag85B %5 T ;= A= Thl B G ) W (V) fig J) B it
TB10.4 HitJ5 k2, MPT70 Pt Jii 5 7 4= (1) IFN-y
W s, IL-2 WK,

(b)

300 - # #

250
200 -
150 *
100
0 , ‘

Saline DNA DNA/BCG BCG

p(IL-2)/(ng*L"™")

Fig. 2 Antigen specific cytokines produced by spleen cells of immunized mice
Twenty-one days after third vaccination, three mice were sacrificed in each group and spleen cells were pooled. Mean cytokine levels were determined
in 72 h cell culture supernatants from cells stimulated with Ag85B, MPT64, TB10.4, MPT70 (final concentration at 5 mg/L) or PPD (final
concentration at 10 mg/L) and the levels of IFN-y (a), IL-2 (b) were measured by CBA. "P<0.05; “P<0.01 ( compare to the relevant level of saline
control mice); ¥ P<0.05 ( compare to the relevant level of DNA primed, BCG boosted mice). Results are the mean and SEM from groups of three mice.

[J: Ag85B; M: MPT64; %: MPT64; l: TB10.4; El: BCG

il P G s H AL 45 R s . DNA ¥ %. . BCG
InsmA i, FALREMEMRERE, AL R
0 ML EIK) 14.7%; DNA DU T 40T 2H 23 b bk 2 24

2.5 NEABAEREFFLE (perforin) PRTEZHBEAYAL N
Ty CD8'T bk (L 41 i 70 WA 1K) & FL AR AE AR S
HEATRZAT T TR 1) L A0 e R 4 T A .
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o AN i) ks e S o I R ect i oV R P s S
N AR 10.2%; BCG 21 BH ' 40 i A7 & 4 i £ i)
8.2%; [ X HR A N 20 2 A SEAR FISRAE, 5 AL

F g L E A L b, Tl 3.6% (B 3, 3K 3).
gE LR, DNA % BCG hnak fu s i %1
5% T CD8T ik (41 i 7477 Ak

Fig. 3 Perforin secreted cells in lung tissue of mice after intravenous infection with M. tuberculosis
H37Rv
Lung tissues of mice infected with M. tuberculosis H37Rv were harvested 7 weeks post-infection and were stained with
anti-perforin. (a) DNA primed, BCG boosted group. (b) Combined DNA vaccinated group. (c) BCG vaccinated group. (d)

Saline control mice. All slides original magnifications are 40.

Table 3 The number analysis of perforin secreted cells in lung tissue

Number of Percent of perforin
Groups .
perforin secreted cells secreted cells/%
DNA prime, BCG boost 33 +13% 18.8 + 0.60™4%
Combined DNA vaccine 27 £2.0 11.2£0.10
BCG 19 £2.0° 7.3 +£0.07°
Saline control 13+£1.0 3.6 £0.03

The number and percent of Perforin secreted cells in lung tissue of the above four group's mice were
counted. *P<0.05; **P<0.01 (compare to the relevant level of saline control mice); “P<0.05

(compare to the relevant level of BCG vaccinated mice); %P<0.05 (compare to the relevant level of

DNA vaccinated mice).

39 i

BTN, DL R 3 RO 1 1) 3 W o 1 R 4 i
HEAH G AR 11 1R 9 i i DA 24 DNA 5 B PR RE 25 HL
TR AT R0, SR 2] H FT N 18, A A AT
R PR 2 T 1) S P2 R AR I LA 5 1 BCG. I 4
Sk, ATRE T 2 A GnhS S5 8% 5 BT B R PP
(tn Ag85B, MPT64, MPT70 , TB10.4, ESATS6,
MPT83, Hsp60, Pstlll, Apa I %)[¥) DNA & 14 Jf:

WS T L BT i A5 Ja e U)K
& DNA % 7 S IR RORIL T o i, &
2T BCGMS, Morris 25 U838 3o b % MPT64,
ESAT6, MPT83, KatG PUK i FHIAS [ (1) SAf i o i
ROR 5 AT B R 4518 . AWFSTFH 4hS Ag8SB Pt
5 BCG A B ANEKILE M MPT64, MPT70 Al TB10.4
Pl 20 & e DNA DU 55 00k s /AN B, 7R
BCG Mo fass, W& P HAME— 4w T
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G2 SRR RA R 2. BEE 45 KRB, BCG s
FE ALK AE AR R IA B 1.3, BT DNA Y
M E A BCG $ it s 20 (] 1), Lk Feng, Skinner
25 DNA R0, BCG N5 % o i (R 5
435l 1.98 £509 Al 10 52, 5 Skeiky #ff 5741 H
Hsp65, Hsp70, Apa DNA = 4y % 14 #] % 7 i,
BCG in i S 2 (1 DR e A0 24 20, {H 3 IR 52 3 B
Hsp65 PR nl 4351 K H 5 g E i 2.

26 il (1) 55 %5 TH 1 BCG S MUE e i T B
WEAN I, FERRVE N G RRR IR Z S BRIk
)52 IRk 2 k5 MHC 1T 289y 1454, L85
25 CD4'T kL4l f™), PRIARE#E CD8* 41 fil A 2L
PO, ARSLE: BCG 4K CDS'T 41 i 3 & b
WESE T IX—W R(ER 2). 55 BCG AHLL, DNA 15 1)
BER AT THURE ATEA M 1IE 3 RIE, Rk
HJ CD4* F1 CDS8* BT T bk U 40 i 1) S s B 25, 3k
ITH DNA WY B0 R S )5, 75 H BCG hnss
B, PUEEEFPE CD4', CDS'T ik [ 40 i 1y & 3% 44
I, 43k 3] BCG 4114 1.6 f5 81 1.8 £5(P < 0.05),
CD4'T 41 Jiig th 12 3% = DNA DU 1 41(P < 0.05)
(R 2). IWWIWFFCIE ], 2Ll CD4'T 40 i 73 WA 1)
IFN-y REA R0 CDST 41 M3, 1345 o s 4 ffg
AR R AEYIIRE S, TFN=y S2ARFE R 5845 /N i
T TFN-y S PR B 2K B8 6] 2 R AT 11 2 S 3
WEEHI N, CD8'T {E45 il 45 A% AT B W 3 I G i
PEE BRI Bk, BEPEs CD4Y, CDS8'T 41
A5 TR 40 0 G 92 N 5 0 A VAV 85 R 0 8 1 e 2K
FH AR AE. ASLEH, DNA ¥4, BCG hinsik
G 3% A7 A B P JRURE S P TRN-y, IL-2 2 & T
DNA DY f i #1 BCG # & 41 (P < 0.05), H 1,
Ag85B i 57/ TFN-y, IL-2 /KF-43 5 /& DNA PU4r
H4LH 1.6 A1 1.7 £%(P < 0.05), J& BCG 41 PPD i
J5AF 5 = A A Y 40 i Rl R B IR 2.6 £ FH 2.2 £
(P <0.05), H4k TB10.4, MPT64 F1 MPT70 (] %
P R PEAG T Ag85B HitJit, {HAE BCG My o A
KFEEEMISE N 2). i gi R 27w, BCG
S 2L U T 0 2 FL 25 UK L 41 Bt 2 DNA DU Ay
B A BCG e 41 2 1 2 (P < 0.05) (K 3, % 3),
Ui B 32 2 CD8'T 4i i /i 3 1 48 e 4% 13 i D) 7
BCG s ey it 42 .

H AT 2 07 22 H T3 s S5 %00 1) G2 Ty 2
B, Blln: DNA B 0s, 54 &R A WAL %
my o, &4 PR A 7 rBCG30®, rBCGAUTec:
AHly®%%, LA B4 PE R A G BE A5 v IR A B

S3 BORF B T H0 A5 A DG e 8, 0 20 2 1 0 A 98 1
WO ZBUASE FH o 4 0 G 92 28R 9 A7 77 A R 21 T £
PR, DNA 2% i A B A 4 W, AR E
RESAI T )3 CDA* A1 CD8'T 4 Jfd fh 13 FHAA I e i
FE R, HARZ AT R R AR, A1
LAl 1 BCG S o e B iE ol Ry & e
BRI s 7 2N, ARSI IS AHAIE SE ] DNA DU 22
Wite)a, FHPUEREZ . YR BCG N
SR, AR P N U A1 e W e ) Rt
ST BRI, AR, R4 BCG iy 2 H]
THIE L%, DNA v H T S AT &
SR N R, {H Marta 2552 5 30 (K 4R E HIA A,
BCG 1 e/ b5 115 H 4 i Ag85A 1) DNA
BN E, PRYCEA K DNA JE Hi ] % BCG
hnsR ek BCG Ml is 4. Kk, 4544411 DNA £
W Wiwl e BCG N fo 5 72 ] e A2 I B Be e
SERZ 0 P W T R B A s AL

5 % X W
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DNA Prime-BCG Boost Vaccination Strategy Improved
The Protective Efficacy Against M. tuberculosis H37Rv in Mice"

LI Min, YU Da-Hai, CAI Hong™
(National Laboratory of Protein Engineering and Plant Genetic engineering , Peking University, Beijing 100871, China)

Abstract The immunogenicity and protective efficacy of combined DNA priming, Bacillus Calmeette Guerin
(BCQG) boosting vaccination in mice were examined. Following intravenous challenge with virulent M. tuberculosis
H37Rv, the BCG boost approach resulted in significant protection in both lungs (1.3, P < 0.01) and spleens (1.1,
P < 0.01) compared with the saline control. In addition, this approach also have much better protection than that
vaccination with combined DNA or BCG alone (P < 0.05). The elevated CD4" and CD8" T cells percentage (P <
0.05) in PBMC and higher IFN-y concentration (1250 ng/L, P < 0.01), IL-2 concentration (230 ng/L, P < 0.05)
stimulated by Ag85B protein in spleen cells supernatant in BCG boosted mice 21 days after third vaccination,
indicating that the DNA prime-BCG boost strategy significantly enhanced the Thl type cell response, which is
correlated with the protective efficacy against tuberculosis. Furthermore, immuno-histochemistry assay showed
that there were more Perforin expression cells, secreted mainly by CD8" T cells, in the lung tissue of the mice
primed with DNA prior to BCG. Taken together, the heterogonous boost combination provided superior protection
by stronger CD4" (Th1) and CDS8'T cell mediated immune response, which suggested that it will be a promising
regimen for MTB vaccine development.
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