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FEHH TR E LR, LR R T HE SR )

N

(HWZE] HOY BRI LT 2582 B L I PR 2 B bk A T 25 28 2 B MTB73 R ) R ik, #81°1%
BN S 25EREFR . Jik 110 AR JLEELE ARG PR 53 B8 Ak ixk 24 5052 56 43 A T 245 28 0% A 7
AN, 187 RT-PCR I3 R PP 16 7 1 A0 - B0 E 465 4% 43 18 ik Hh i 3 ) MTB73 [y 63k, I FH 42 = PCR
RN MTB73 78 B bk A9 3Rk 1, LA 24 20 DA bk A BURR A TR ik v MTB73 L [ BH PR 3Rk R R 58
HES . &0 110 BlIlE RS B AREEAC R MTB73 LK FHE IR0 11.82% (13 %) . £ Hhig,
i 254542 R MTB73 FH 4 36 3k 2R B M o 26 1k 2 3 W 8 3 T HUR B AR (x° = 6. 014, P =0.014;¢” =
8.075,P <0.001) , A4 i 24 Fh B0 [, e ik 245 581 ik 43y T B2 (32 #K ) L 2 1 2 (12 &%) Fiifit 2 24
(14 8)3 A4, Hoiief 2 25 241 1 MTB73 BHPE 235K (9 #k,64. 29% ) B g & T PR 25 40 (1 #E,
3.13% ) L2541 (1 ¥k,8.33% ) B BURAL (2 #,3.85% ) , ZRA G (X =17.969,P <0.001 ;
P=0.005; x° =24.823, P <0.001) ., B 2541 i 2541 Fe fUse4H 3 -4 rh MTB73 JE K BH M 38 R Wi
P2 [A] LA 2 RIS 248 X (P >0.008) . &5 MTB73 3L [RI7E R 2 b ik 0 H2 i 22 20 1k h i 36
KRBT MTBT3 7] B85 JLEE T 25 25420 RO TR 25 M 6
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Preliminary study on the correlation of gene MTB73 with drug resistant tuberculosis

in children
Su Wei, Huang Yanfeng, Zheng Gaihuan, Zhu Chaomin, Guo Qian ( Department of Infectious Diseases, Key Laboratory

of Children Development of Ministry of Education, Chongqing Key Laboratory of Pediatrics, Children’ s Hospital of
Chongqing Medical University, Chongqing, 400014 ,China)

[ Abstract | Objective To study the correlation of gene MTB73 to drug resistant tuberculosis (TB) in
children by measuring MTB73 mRNA expression in isolated strains of Mycobacterium tuberculosis ( M.
tuberculosis ) resistant isolates. Methods A total of 110 clinical isolates of children with TB were divided into
resistant group and sensitive group by drug susceptibility test. Reverse transcriptase polymerase chain reaction
(RT-PCR) and gene sequencing techniques were used to detect and verify MTB73 gene expression in the 110
clinical isolates. The expression level of MTB73 was quantified using SYBR Green I real-time PCR and the
differences of the expression between these 2 groups were analyzed. Results  Of 110 clinical isolates,
11.82% (13 isolates) were MTB73 expressed. The expression rate and level of MTB73 were significantly
higher in drug resistant isolates than in drug sensitive isolates, with statistical significance ( Chi square =
6.014,P=0.014;:> =8.075,P <0.001). The drug resistant isolates were further divided into 3 subgroups:

single drug-resistance (n =32), polyresistance (n =12) and multidrug resistance (n =14). The expression
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rate of MTB73 in multidrug resistant isolates(9,64.29% ) was significantly higher than in single drug-resistant

group(1,3.13% ), polyresistant group(1,8.33% ) and drug sensitive group(2,3.85% ), with a statistically
significant difference ( Chi square =17.969, P <0.001; P =0.005; Chi square =24. 823, P <0.001).

Additionally, MTB73 expression was not significantly different among the single drug-resistant, polyresistant

and drug sensitive groups (P >0.008). Conclusion

Gene MTB73 is significantly upregulated in resistant

isolates, especially in multidrug resistant isolates, suggesting that MTB73 may be associated with drug

resistance of children TB.
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HRAE SCHR[ 5 ] 3k 45 MTB73 3 [ (1) DNA J¥ 5]
KNSRI sig A P55t g1 (R 1) 519
i ABI /A ] /) Primer Express Software v2.0 %11, ffE

KILH 2 A7 A
1.4 RT-PCR
1.4.1 & RNA B930SO, W 1, Il

RITII T  FER A 1 mL TRIzol 58], # U W45
PEATHEAE SIS RNA, - 80 Cfr. JHEIM0t
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®1 HEEMIB73 RNSEE sig AWSIMFIERKE

o 57y
FEH B YFH(5'—3") K (bp)
MTB73 514 : ATCGCCAGTTAAAAGCGAT 228
FUES 1Y) : CTTCCCAGCGAAAAGTATGC
sig A 3519 . TCGAGGTGATCAACAAGCTG 254
FUES 1Y) : CTGCAGCAAAGTGAAGGACA
1.4.2 cDNA &% PCR §"1#
1.4.2.1  FESERON AR R R v 454 PUISEHAY

&L RNA Rk, 4% B/ Wi 1A & : DEPC 7K 6 wL, RNA
B EI 7] (50 U/pL)0.5 L, BEPLS |4 (50 pmol/pL)
2 wL,RNA 2 L, B4, 65 C/KIA S min, ZEiRCE
10 min, S &0 S s ] LR B TIMA R YY) -
RNA [ fip 17 (50 U/pl) 0.5 wL,5 x buffer 4 pl,
dNTP MIX 2 pL,DTT 2 pL,AMV (200 U/pL) 1 uL,
IRAIE, 40 °C %% 5% 60 min, 90 °C AMV 236 5 ~
10 min, A %15 min, B E.0 5 s, —20 CUKAIRITI
SRy,
1.4.2.2 PCR WK £ K v £ DL 3 S 1)
cDNA St f, #E17 PCR § 34, WL & by & & (3
25 plL) :premix 12.5 plL, b Fi#F51494 1.0 pl,
1.0 wL, H,0 9.5 pL, 4. 94 °C fi4E vk
3 min, 98 CAEM: 10 s, 59°CiB & 30 s, 72°C ZE{H140 s,
72 ClJa i 5 min, 335 AMFIR,
1.5 PCR =5

HUPCR 724 5 L 1 2. 0% AYBREHEEE I Uk
120V Hi 3k 35 min, PHPESE S AT I 228 bp 5 254 bp 4b
KA 14507, 40 MTB73 Fl sig A, FHEAME S
{SOREE I RS BsE L AS AN HE AR
1.6 XHEMNEF

MTB73 5 [H FHM: 3R IR R M 2 PCR § 38 5547 5
Y = K N—805 , H20 pL 3738 B0 i FE AR
i) PCR P=¥ i1 T 55 AR A= MR A R /4730
)i 57 (ABI 3730 )74 ) o MTB73 5 KN 7 51 47 [
1, M4 iz A DNAMANS % ff5 MTB73 4iRiE Y

DNA JF5 47 HeXT .
1.7 %823 PCR #m MTB73 A H &) 4k %

WYEITHI5 ), 2 IR TaKaRa SYBR® Premix Ex
Taq( Perfect Real-time ) i 71| @& AR EFRAE D BRIEA T,
R &A% 295 C FHAS P 2 min, 94 CAEPE 10 s, 59 C
Bk 10 s, 72 CHE{d 40 s, TE BLIER 40 ¥k, 72 C
J5 9E{d1 5 min, % JH SYBR Green [ SZB}52)GE & PCR
IR SDS 2. 1 A F k17 5cds R 5. B> MTB73
FHME IR AR AT 3 ko sr HE B W SL 5, |4
ACtEH3 R A CAEFIME . T8 B FEAT
BB 22 2CYB A BT, 7E 2 Bk MTB73 JE[H FH Pk 24
YU R RE 1 BRIEAREY H RN SRR 1, o
R H Ay MTB73 J R M R0k AR 1 ARV ik
1.8 %it¥rik

KA SPSS 21. 0 Gtk v g it . Seit
TSR MTB73 AN [R] it 245 20 b P4 3 38 A BR 2T o
Ao, FEARZFHERHRITKEEE Fisher U)K
vk 4 AN FEAR d MTB73 35 R BH P 42 3k 3% L 5% L
P<0.05 AEFAGIEE X, P Ll P <0. 008
(0.05/6) h S A G245 X T 2 41 M4 e
PEFIE R MTB73 (%) AH X 3235 /2 1 LR ¢ K
B, Ph P <0.05 HEFAGIH2EE L,

2 HR

2.1 HEERLER

FR Y e A ARSI 25 2 (32 2) , 110 i) R 25 4%
35 bk v TR 24 4 AR R ABURR ZH TR PR 43 ) R 58 Ak A
52 Mo b 58 KR 24 B AR D, TE B2 TR M 32 4], &2
it 25 AR 12 i, T 2 25 TR Ak 14 1
2.2 oM ATH RNA #RZR

LEHN AT RNA A% 72 260 nm #1280 nm Ab i
Fe2 BEAE, A 3 ZHE5AZ B AR IR D(260)/D(280) HAE
B 1.8 ~2.0 Zu) , HEBR B I BT S5 24 i v s . i
1. 2% B EWHEE RS B UK %5 5 , RNA 25715 349335 T A 42, G
PRECHL RIS, UL L RNA 583

R2 GRS EFTE S8 MMALZERAFIEER
[EE [DESES FR SR R
PR 254H (32 #k) INH 51.65.101 107 .143 239 362 363 381 9
RFP 208 1
SM 7.11.19 57 .75 .80 .149 .193 201 ,203 226 305 .309 .349 14
EMB 79 108 .122 139 .198 206 213 219 8
LM 252 (12 k) INH + SM 18 .23 142 181 231 376 6
SM + EMB 85 341 346 3
INH + EMB 401 1
INH + SM + EMB 40 385 2
fit 22540 (14 #) INH + RFP + SM 88 .155 2

INH + RFP + SM + EMB

13 .47 98 147 168 185 292 293 374 390 461 ,500

NS}

INH; 5 J8 B ; RFP; £ 4% F ;SM . 46 & % ; EMB . 2/ T 5
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2.3 MTB73 A B f2 Vs R 25 45 5 B ¥k P 08 ik B pbig

MTB73 J% sig A 3£ RT-PCR § 145 52 L& 1, 7%
PHAME SRR R AR Th AL & B 455270, 43 AR 3k MTB73 (228
bp) Fil sig A (254 bp) ., MTB73 Jt[F 75 A [a] fiif 24 14 #
IR E OL L2 3 4. 110 NI PRAE A i A
F| MTB73 1 FH 4 235 B Ak 13 ), F P 3E i 22 2 1k
9 fi HLR INH A% 1 71 (it INH + SEM £ 1 5] J f5 sk
P 2 i,

M1 2 3 4 5 6 7 8 9 10

300 bp—
200 bp—

100 bp—

«sigA
““MTB73

M: 474 100 bp Ladder;1.2 .8 .10 MTB73 4 B a4 % ik i
% (MTB73 DNA ¥ B & 228 bp) ;3.4.6.7 .9:MTB73 &
WA A (HAKLE sig A BB K 254 bp) ;5: 7
At AR 4 M AR fE AR H3TRY

E 1 RT-PCR #il45# 4 &5 K MTB73 ERE R &KX

2.3.1 MTB73 JEPR TR 24 P bk -5 R0 R bk h 3Rk 22
SEMELLEE TR 24 AR R R R R H R B (A
MTB73 [HVEZRIE AR50 11 )0 2 5], LT 25
P MTB73 [ 2R354 (18. 97 % ) B v T Aua v ik
(3.85%), ZRAGIT¥E X (X =6.014,P =
0.014),
2.3.2  MTB73 JEPRTEAS [R] it 245 2 50 Pk v BH 4 258
R LEAIRN 251 45 4% B bk v, DA RSURR TR bk
Ry REIEAT LA B . PR 2G4 2T 2 AL it 2 252
R AR 4 A2 b MTB73 3 [ BH P 38 3k R 4 51 ok
3.13% 8.33% 64.29% H13.85% , 4 >4 45 8% B bk
t MTB73 JE P FHM RIA R IR Z R A ST EE X
(x> =28.935,P <0.001) ;4 NH itk MTB73 FH
FERRPIWI AL . i 222541 MTB73 FHPER AR &5
TR 2520 2 25 1 BURAH, 2R A Gt R X
(x> =17.969,P <0.001;P =0.005; %> =24.823,P <
0.001) ; HAffR 25 2H 221 24 41 | FURR2H =22 1) R 9 L 4 22
SIGE (P >0.008),
2.4 MTB73 A B 5% %

XoF A0 P AR A RS i) 0 7 85 S ) PR AR A 5
#1%) PCR =W IF 51, LexF 25 5 2 3 13 #k MTB73 JE[AH

PHE 2% 38 B MR (9 PCR 7= 49 17 9] (8 7 5 SCHik 4 38 1)
MTB73 JE [ 7 51 58 @ W) &, U SE 3 14 3% K 2 MTB73
R,
2.5 MTB73 #4Aast 4 ik o

FEP MTB73 FINZHE ] sigA (1) PCR 7= 1% fifk Ui
JEYE— A UL BH B R AR R S g 0 K 5 | — R Ak i
BT A REAR ) B SRR IRAS T RE S 3 it 25401
H MTB73 JE A (ARG 3A 50 (2. 079 £0.386) , B it
e TR R (1060 £0.085) , 253 G it2¢
(P <0.001),

3 g

SERGT ™ T A N Sl B 1 S T A 1) B T
255 I HL 2 MDR-TB (1) 7747 #0144 4% 7 w0 BLAG T
ZERRBIBT VA TAE. BEE 4> T4 902518 W AR i 3k
J& S5 R (A T 25 WL B W R k. HETIA R
R TR T 24 T e oy T £ A B PR 2 A
75 AL TR K PAY 69 245 490/ T 5 B 5, rpsLL rpoB  katG
pncA embB inhA | gyrA 45 3 R %€ 75 J S 8045 1% 1 X
S PP LER 2 (R SR . 21 T i e
[ BEERZE) P A T 25 M 1 R A T L. I R I
115 5% ~35% 45 KT B8 1A it 25 P L 1R B, 6 3
% 240 B TS 245 0 R 5 7 e gt T , 342 7% 205 W T B TS 25 1473
FEAEHA LA, JoH & MDR-TB (9T 25 Bl &2
e, RS2 B A T B2 5 DR AR T 194 £A7 2B i T A 1
W DRI, 5 R D 20 A O T 245 45 55, 475 T S
IR RAIFSY . A TR 4 6 T S BF vh E J0 1 R S5 0
Jk FIAR T 6T 2 3 Fh 2 L TB I RS54 85
W, BT R SO, LS5 R AR MERR H3TRv X HR, A
B 25 R ek A BEAT, 07 vk 25 S A B I
MTB73 , JF4E MTB73 SRS 5 T LB RN
b2 AL 70 0 B Rl b, AR B 5T A B A
MTB73 JEEAEAE T 458 W bk i, OF B4 MTB73 St A
(I PR LA TR TSE

ABFFEAE 110 51 25 4% B bk v S A i 21 13 451
(11.82% )MTB73 [FHEFIAFM, UL MTB73 K 7E
I PR 45 A% A3 R P T 43 88 bk P A A 2238, B0 3IE T A 1R A
LTI SZIORTSY . 7EIX 13 f5] MTB73 FHE 23K B bk
T 25 B R 1L 490 (5 9 T 22 25 bk 1 ) 28 i INH
1T INH + SEM Bk , SBUSREERE 2 61, Soit2s4y
Wit B R 25 T bk vh MTB73 BHAE Rk R W] B 55 T
UL R, 3R MTBT3 SEH AT RES 5 T 454
P2 ML o 44 T 24 PR AR H A (1T 245 36 B 4 43y
Tid 2520 20T 25 20 J it 22 2540 3 A4, FLepifid 2 24 1
B MTB73 FH 1 36 3Kk 6 Bk 5, 35 64.29% , B i &5 T
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P2 2 (3. 13% ) Z i 2540 (8. 33% ) F i s 4
(3.85% ) , It H.PA it 25 41 | 22 24 21 K Bk 3 4
i MTB73 S5 [R (1%) BH P 2Rk 3 HL A TC B (8 22 5, 42
7k MTB73 LR 9 2 15 ] fig 5 MDR-TB (1)1t 25 7% i A
KPET NS, 45598 B, i 25 B kR MTB73 3L 4
FRRRI X 2 A 1 I I e TR, 2 A G A L 1
W] MTB73 EEPKTET 245 Z54% e h e e i 2k, i — 20 4R
7~ MTB73 HE K ] e 5 25 B B 1O e 25 1A %

AT 45 42 B TR 24 3 2200 R Ji & PR 25 AL ) ANk
PR Z5HLE T o FRASPE T 25 BIL ] 2 22 M b % i
T RR AT 245 1) B4 AL, i N 25
HOF R i I R R AR SR R T 25 . T % Pk
AL =5 R ST TR A0 R 1 1 3 P B A AN A HE R
ML, H g A X W AR 2 e 2y, e
F e H TS A A T 25 AL AT B A L 25 AL ] 3
LA TR R R 2 A Y M HE AR R e S sh AL %
SRR TR RAR N —Fh el 3 Z Fh 259, R P 25 4 ik
JEE A LG 7 38 B RO T IR B, B 7 A 25 Wi 2%
PR EHRTE AN X MTBT3 5 R H S E R
SEHEATAH DG HR I , MTB37 3 P 14 ] 95 1 3 i S5 7 G
5 H g AL Y 000 B A R pE, B AR
MTB73 J K FE T 25 0 Ak 10 8 Rk $ o H 5 25 % R
BT 24 1 T AR G , (2 HL ) 8 I 2 S5t 25 (AL
TIRABTRR .

ZE LA, AHi o s A 3L ) MTB73 ZE i PR
SERG A B R T B9 58 BRAIE T MTB73 JE R 7R 45 4% 43
FATR Bk, M MTB73 35 K 78 it 25 45 4% 1 v
o S TR T AN 5 A A i 2 T BEAFAE VI G R
dE—A3m 143 A MTB73 5 R 78 A [5] i 24 26 28 1 1fs TR
SRR FIE, B MTB73 JEH 78 MDR-TB B 4 H
BE: ek R BH f i T Al 2 M B bk, T MTB73 3
KAl ae5 MDR-TB (i 254 56 % ). (Hi&h FIL
MR B TR B, 3 TB L
FEEIR S /D> BEARR G R AL S ML, v o v L
TEEE I I IR 43 B AR U & T 25 45 4% 0 B AR AR A A
R PR, ARBFSEAT MTB73 35 [R5 45 4% it 25 7 i AR
KM AM— 4 A A TR, [R] %) MTB73 3 [K (1) ) BEIF
FEBEE A, TELUG BB ST B, FRATTI 9 KA A i i
YER T 4 1 MR 1T MTBT3 5 85k 24 10 5 3R, X
MTB73 JE KN TR TIR AT, LUHH E — 25 38 7= i
£ 2 LA T 1 I TR F TR AR M S5 A% T 22 24 77 A i i TR
VRSB, A ah 428 24 0 T i S 45 R 14 7 v T AR
B R A S G At
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