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[(FE] BB VI EM BT R 4 #0FPE Rv0432 Rv0674 . Rv1566¢ I Rv1547 1L
WM. FiE DA B b S50 2= b S IR Ak H37Rv 42 L[5 41 DNA Jy#Ai PCR
P48 Rv0432 . Rv0674 . Ru1566¢ 3R ) 5E 58 751, Rul 547 31K 53 3 BE (Ru1547-1 F1 Ru1547-2)3"
14, 5 PET-32a FRih 4R G 5 20 STk, 41 2 1 R F R AUZ AT vkadb A T 2lidb . AR sniil iff 355 Fn
BL21 (DE3) AR I & AT AL . 45 F e R ELISA X 151 AR K IR (41 4 fa B 2H i
TN 110 13 A0 B 27 BS54 58 3 21 005 ) YEA T TgG HUAAb I . A 45 5 3243 T AR i 28 xof
AL Wi R Re HEAT A0 BT AP0 o SR FH o R 30 LU S ) ) B 10 7 5 A% S0 3 A R R 2 1 22 S 1k
R NIRRT % H Rv0432 . Rv0674 . Rv1566¢ . Rv1547-1 Fl Rv1547-2, ELISA 45
SR 7K Rv0432 Rv0674 Rv1566¢ . Rv1547—1 Fl Rv1547-2 (AEURAE RRSFE  BHAME Tt 48 | BAA: 75
A 2B B R 28 R TR 310 43.64% ~ 92.73% . 80.49% ~ 92.68% .0.92 ~ 0.94.0.38 ~ 0.80 .
0.363 ~0.732 #10.649 ~ 0.915, H (Y 11 75 45 1% 41 & 2 1) 1egG Bt i K - 34 Kk T 41 (P<
0.000 1), #5i& 45 BT I Hr iR Rv0432 . Rv0674 \Rv1566¢ . Rv1547-1 I Rv1547-2 A R
S S R DU, RIS 850 S e 12 W e e i
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[Abstract] Objective To evaluate the serological diagnostic value of Mycobacterium (M.)
tuberculosis four new antigens Rv0432, Rv0674, Rv1566¢c and Rv1547. Methods Rv0432, Rv0674,
Rvi1566¢ and Rv1547 were amplified from M. tuberculosis strain H37Rv genomic DNA by using PCR,
among which Rv1547 was divided into two segments for amplification (Rv1547-1 and Rv1547-2). The
segments were cloned into expression vector PET-32a while the recombinant proteins were purified
by affinity chromatography. Serums were incubated with BL21 (DE3) proteins. Antibodies IgG against
M. tuberculosis were tested with 151 serum samples (41 healthy people and 110 TB patients) by using
ELISA. The diagnostic efficiency of antigens was analyzed by means of receiver operating
characteristic curve. Difference of the objective proteins in TB patients and healthy controls was
compared by i-test. Results Recombinant antigens Rv0432, Rv0674, Rv1566¢, Rv1547-1 and
Rv1547-2 were successfully expressed and purified. Results from ELISA showed that the sensitivity,
specificity, positive predictive value, negative predictive value, Youden index and area under the curve
of Rv0432, Rv0674, Rv1566¢c, Rv1547-1 and Rv1547-2, as 43.64%-92.73% , 80.49%-92.68% ,
0.92-0.94, 0.38-0.80, 0.363-0.732 and 0.649-0.915. All the objective proteins showed significantly
higher antibody levels in TB patients, when compared to the healthy controls (£<<0.000 1). Conclusion
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The newly identified antigens Rv0432, Rv0674, Rv1566¢c, Rv1547-1 and Rv1547-2 all performed
well when being used for TB serological diagnosis, thus were expected to be new candidate antigens

used for TB diagnosis.
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KES, 5394 10% ~ 90%F1 47% ~ 100%™, [H it
i 6 25 4% 53 RSOFT A 1o R Ak N s R S B 4
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538 3L 53 S B Y 7 1k 3R A5 M A BT TR
Rv0432 . Rv0674 ,Rv1566¢ ., Rv1547-1 il Rv1547-2,
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1. #18

(1) BRI AR - 2545 5 BOFF B AR 1fE R H37Rv
PET-32a Ji ki 1 1% G 115 42 il el 5% o i S B = 4
it JERAZ A5 40 DHSo . BL21 (DE3) Il [ b 54 4
AR R

(2) M7 AT = 41 173 il b i 2 (f R 4 ) B 4k
17 H ] CDC A% Y F By 42 il BT 42 4t 5 110 45
20 S8 (A% ) LY 43 1) b At T 5 P X 45 4%
I3 B 36 T (45 4y ) AL 5T BT XS5 A% 0 B iR BT
(65 3 ) F2E . ASHTFFT LAY A B il 45 K s 58 2 5 4
PRIAF B R U R/l gk 15 95 BEAYE ) S &bt o

(3) 2450« BRI E N VIR M T4 DNA % 425 il
I [ New England Biolabs 2 il 5 45 Ffafi fk [m] g 51
& TR 4y TMB R O 3 RARAE LR,
AR T SRS ZLIE T (IPTG) 4 H Amresco
N A 5 XK=26 JZ2HTHE | Streamline Chelating I | GE

3] BCA 8 P sl & A At 2848 B
RABRA T

2.

(1) HAYE AR FE 4 - 38 a3 NCBI R v A6 %
N gk H FEE Rv0432 . Rv0674 \Rv1566¢ F1 Rul 547 1)
DNA £ 41, {8 ] Primer 5.0 #4535 19 (A6 5t R}
Bl A BEARAGBRA A A B W 1, H Ruls47
FER R Bt K AN G el R  FAELR MR AL 751 T
DA XoF D 2 ) B2 R R 90 A 7 T, 32 33 4l
o A JE 0 B LAl L R R PR BE R IR TN
Rv1547—-1 FIl Ro1547-2. VA 45 K% 43 K AT T b o Bk
H37Rv 4 5L K41 DNA M5t , X2 PCR Y 3 21 H
()L R AN SR PET-32a 43 B HEA TR, 7 T4 DNA
HRMER T 16 Cil i, A R %15
DHS5 /252 A, #70 T 5 2N H 8 % (100 pg/ml)
() LB [ A 325 o PhEUE K R A V5 PCR
A B AIE o X0 3 X 235 58 1009 A BH: 7 e 12
WU 4 Bk, 40 3 BL21 (DE3) J& 32 5 4 i , 15 55
FHE, R AMISF] 0.6 ~ 0.8, A IPTG (4 3k i
1 mmol/L),37 Cif5 KL 3 hal 16 CHKIFEF, Ik
AT SDS-PAGE BilE

(2) HE A MRk R E S EA R, W
AR P A )5 >R FH GE /2 B 9 XK 4l A0 F 2 b 45
BT R [ Ak, B8R 4l AR FH Kk
o B W B8 1 O =X, X 4l Ak JS Y H % R SDS-
PAGE 53 1iF , I H BCA a2 & i 7 & I 2 vk ¥, 4
0.22 pum JE IS U85 -70 CARIRARAT

(3) I35 791 4ch B - 0075 A AR 3 3k 0K i 3% A 7
(E. coli) AW, KFBRAEFEF MDA E. coli BL21

&1 HIENGYEE

EEBEE F1MFFI(s ~3" ) AT (32 5 L K JE (bp) IBKGLEE(C)

Rv0432 F:CGCGGATCCATGCCAAAGCCCGCCGATCACC BamH 1 723 61.9
R:CCAAGCTTCTAGCCGGAACCAATGACACCGC HindIll

Rv0674 F:CGCGGATCCATGCCGGCCATGACCGCCCGTTCG BamH 1 723 58.0
R:CCAAGCTTTCATGTCACCTCCAGGAGTTGAG Hind Il

Rv1566C F:CGCGGATCCATGAAACGCAGCATGAAAAG BamH | 693 66.1
R:CCAAGCTTTTAGCGTGAGCGCGCGGTGC Hind Il

Rv1547-1 F:CCGGAATTCATGAGCGGTTCATCTGCGGG EcoR [ 1740 58.0
R:CCAAGCTTGGCCTCGCACGCCGGGTAATCCCA Hind Il

Rv1547-2 F:CGCGGATCCATCGGTCTGCTGAAAATGGACTT BamH | 1815 58.0
R:CCCAAGCTTCTAACTCCCCAGACATCCAG Hind Il

TEF N BUEGI, ROVTRFES 19, F RIZHR H 5E R DI
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(DE3) 78 bt A 2 B LB AR K 32 %67 37 CHETA
150 ml, WE ARG , %% 4E 5 ml TE(pH 8.0) 2%
W R SR SO R L LS T R A I T
&-45 ul, 43S A 405 ul PBS(0.01 mol/L, pH 7.4) Fl
250 pl BL21 AR, =R E 5 h, 5 E Ja i
1H-20 CAE .

(4)ELISA P4 H 98 (i de i : w22 ol
WAL H RS png/ml FT10 pug/ml, AL 100 pl,
4 °C Ay it % . PBST (0.01 mol/L PBS, 0.05%
Tween-20, pH 7.4) VM J5 3% BSA 3 A B A5 i,
37 CRN2 ho PBST VM5, B BH M I 15 7 B S
LSR5, FH PBS W BRI e Mk FE A 1 - 400,
AL 200 pl, [FIEF 5 25 O IRFL L, 37 C M T he
PBST #eHmis —Ht (HRPARICAY TN 1gG) FH PBS
#1:5000.1:7500.1:10000.1:12 500F11: 15 000
b BE R B I5 AL 100wl 554N [] (9470 T4 ol i 2 2 ol
W, 37 CRRY 50 min, PBST A5 &L 100 ul
TMB & B3, 37 CaEE A 15 min, £FL 100 pl 67
2 (2 mol/L) 2% 1k [ I o FH F 3 K 450 nm | &l
630 nm R EEHR AU 2 25 FLAY A (E . A FINASA9 A (i
THEARE TJ7 M4 0 PANAE, 358 P/N (B I KB X 1z
T APTR AL R RN B R R A D B R A
WA PO R . R I R PL I e gl B Fn —
BURSBEEERGIN 151 43 M35 0 A {f .

3. Giit2E 40 M - i ] MedCale 15.10 8k 843
151 iy M5 09 AH , 25 i 32 120 & T AE R AR il £
(ROC) ; THE AR BT JE 4 e fE I S (cut-off value)
FF DL I ) 7 2 2 B 1 1% B P AR S 5 FH Prism
5.0 B2 B By B e R 4 5 S5 A% 2 Y I 1eG
OO L, F o A5 LR PR AL I 1eG 7K o

s R

1. HBYE A 0y SE R A DA 0 B R AR o
PR H37Rv 4L [ 20 DNA AR, FE 5y 1515 2 B
PISERE =, il 1 s R A 5 B SRR K
INAEAT . PkIEZE PCR %8 hy B 1) B v B TRT V6 L 335
FrIEED T, P45 55 NCBI L [ br o 13 571
#£47 BLAST (basic local alignment search tool) FL X,
L5 100%

2. HiE A Risfaifh . & 2 Bk 3L Ay
G He X 45 5 100% 1) 5 40 Bz 3 A BL21(DE3) , £
IPTGIE S, 315 1 3l & K7 BRI A ik
AR, R B 2R RUEAT SRS ai b H 8 H .

3. HH H W E A PR 2k i E

I BCA &A@ B iR S E g, A
T2 I EE R, B AW Ak 0 10 pg/ml, — 41
B HERR B A 12 5000, FHATAL 41 A0 & FIVEDT
Jit, ELISA K 1fiL 1 1gG HUiA , 45 S 42 MedCale i 4
SR HIROC cut-of f{H EBURNE e - 29845 4L
K28 T AL (AUC) (B 3.3462) . Rv0674 [ ik
PE B TR 2458 BOR AUC ik, 3 51 h
92.73%.0.8.0.732.0.915; Rv1566¢ 45 SHPE e Kl
92.68% ; Rv1566¢ F1 Rv1547—1 A FHAE TR AE B K

MIM2 1 2 3 4 5

1 : M1 (bp) iy DNA Marker; M2 M\ | % FARYK A 1 500.1 000,
800,600 .,500,400,300,200., 100 bp; 1 ~ 5 43 5% & Rv0432 . Rv1566¢ .
Rv0674 \Rv1547-1 Rv1547-2

E1 HMHKPCRY 1

Kb M 1 2 3 4 5 6 M 7 8 9 10

M N E A5 F Marker; 1.3.5.7.943 3 0iA S £ B EH
% 1 Rv0674 . Rv1566c . Rv0432 . Rv1547-1 Rv1547-2;2 .4 .6.8.10
5 g 4l Ak IS 1 EE 418 11 Rv0674 . Rv1566¢ . Rv0432 . Rv1547-1 .
Rv1547-2
B2 SAEAE AN LA Maifb g R

100.00
80.00 F
S 60.00F 1
H o[
2 40.00f; — Rv0432
& ' —— Rv0674
F —— Rv1566¢
200000 Rv1547-1
h —— Rv1547-2

0.00 E 1 1 1 1 ,
0.00 20.00 40.00 60.00 80.00 100.00

1-F5 (%)
B3 HR&E AL IgG Bk ELISA K45
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xR2 HOEAMIME IgGPUIA ELISA K4k

i cut-off{H U (%) TR (%) [ER eI BIPETINME . 298485 AUC(x=£s)
Rv0432 0.159 53.60(59/110)  87.80(36/41)  0.92(59/64) 0.40(36/87) 0414 0.751(0.193£0.157)
Rv0674 0.118 92.73(102/110)  80.49(33/41)  0.93(102/110)  0.80(33/41) 0.732 0.915(0.244+0.147)
Rv1566¢ 0.159 43.64(48/110) 92.68(38/41)  0.94(48/51) 0.38(38/101) 0.363 0.649(0.1470.091)
Rv1547-1  0.243 67.27(74/110) 87.80(36/41)  0.94(74/79) 0.50(36/72) 0.551 0.834(0.307+0.190)
RvI547-2  0.179 85.45(94/110) 80.49(33/41)  0.92(94/102) 0.67(33/49) 0.659 0.885(0.3020.191)

U B R L BB AUC Sl g R A
0.94. H AYHE (A B 4H 5 25 4% 20 0 I35 TeG iAok
SEA3 A HE AN 4 s, Y #E 7 465 4% 2R
F 8 1gG PR AKFE K TR (P<0.000 1),

Wit

H 12542956 12 Wi 7 A 4 T A A S o
GPEEFIm R W o HH R U A A ) % T 1
201 >5 000 /1~/ml, A F]ARAGFBHPEZE R s 41 1R 55 2 f
AU RS 5 L T LLIS 2] 10041 18 /ml, HAERT 6 ~
8 J&, HA 10% ~ 20% 14 FHE AR A GE AL I 85 525
o3 Wi ik R AR v (0 2 R AR
BERTIEAFTH)ZME) . HRTC AR E M
PUJE , U MPT-64 . Ag85 & A ) Fll CFP-10/ESAT-6
T I A2 W Fn g rae e 8 R sloRy
SRR, H A E DL X 531 sh Ml s i v PR ek
R B AR AR o PR R 75 S8 A R b s
TG LIRS KRN/ sl 2 2 W

A BN ZE A% 3 BT B B PR 2 AN
B 4 Jifg 2 457 T 07 e 45 HH AET BT, Ru0432 St 2
1 SodC,, /& — Pl S8 S A Py s Ak it , 7 200 L P 7=
A I T A FEE 5 Rv0674 2575 1 Rv0674, Tl
REAH, AT e A PR SF 1R 2 1 5 Ru1566¢ dht 2K 1
RipD, HIJREA AT, BN AT GEJZ MR 11 5 Ro1 547 S
526 4 dnaEl, 7] EF i DNA BA I (ofif) , 515
S A N AHIFSY v b A Al A B AT
Ji SodC . Rv0674 , RipD . Rv1547-1 Fl Rv1547-2, 4i
LI B R AR, 278 LiSE R, 3P 1514

1.0
0.8}

0.6

AfH

0.4}

027F

MVE FAT IR 3, 2 BrAR e S N = , 75 ELISA
AT ML 2FPE o 45 A PUIR B AUC #4>0.5,
Rv0674 [ 24 % 38 B0 R 0.732, 12 Wi 3L e 8 1 .
Rv1547-1 Fl Rv1547-2 25 % 45 % 3 5 R 0.551 Al
0.659, 2 WAk BE—% . Rv0432 1 Rv1566¢ SR FHRL
PERN 25 H8 R (R R S 3 o ik B T
87.80%.92.68% , Ay H AT — & (i Wi fi . R BH
() & A AT RS L RIPT R T BN 28 LR R A
b ARG AZ A3 AT TR T G RN 25 2% 23 R AT 1 L 0 JR e
G I, IR & AT Re 5 AR e g U hg
SR RE RN AR PR S S Y A
REZ A WAL R A B BB AR S R A K

A SCHRARIE 29 1/3 W25 A% 5 838 XA AT BT i
) I Y8 27 s o7 kg B, dn Sk A ) B b S it 47 41
A Bhe LT DI s 2= A2 Wk ae . eSS
5] DAXTE 2 2R T EA TR B2 W, B 2 WAk AR .
AW I Halifb el i 2, AR 5 Kinik
Ao D AR 1 B 2 B AR R S R AR (R AR )5 A
I35 A2 WiaR W I & 5T R sh i S 86, 45 6 4
0 FH B - A 0 A5 7 PR LS A5 AR B Al R
Flo BT IS AEASA R, AR SCIEEXT H 08 A9 I
T R AT WA, 5 S RFEAS & R B i A
A P g B A I3 2 — 2D DT H 4 AR 1 A I
HFIZWNE.

A B 58 R 45 #% 4 KA B Rv0432, Rv0674
Rv1566¢ . Rv1547- 1 Fil Rv1547-2 T 24 7 (H 47
SN IR = S I W L[ QRS L S ESct % 5d

. 2,
HHESL ShEL fOHEM SR B MR WU SRR B

L} 1 L) L]
Rv0432 Rv0674

11::"P<<0.000 1

Rv1566¢

Rv1547-1 Rv1547-2

B4 R AL AL 16G kT 5
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