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[#E] B iPH PCR-EREHEMR T (PMAA) K45 4% 43 B AT 18 ( MTB) JRE T4 R ( FQ)
T 2RI IR A A, F7iE RATH L ELBIIE N PCR-PMAA XF 509 #k MTB Iifi PR 73 85 2k 2647
FQ 25U ER S % 69 Bk H A B0 ( B ) PCR-PMAA V2K TN TR 24 LA Kz 440 6 795 v A6 I ) S80Ik 14
MTB Bk HHHEL 55 PREPE , 4T FQ 25Tt 25 4H0CHE N gyrA Fl gyrB PCR-DNA )7, &R LiH
FLELA1 A bRt , PCR-PMAA K2 FQ 254yt 241 1) Ut e S | BRI RN B T 7 & R K 2
BAERY N 97.01% 99.55% 97.01% 99.55% 99.21% K 0.97, HoFliF1( 5%) PCR-PMAA il
it 24514 69 #RH, 25 DNA JUFIESE 44 K gyrA 94 75T GAC—AAC(D—N) 5§ CAC(H) 5 GGC(G)
B GCC(A) A% ;4 ¥k gyrA 91 MBS T TCG—CCG (S—P) 287519 £k gyrA 90 (i ST GCC—GTG
(A—V)E AAG(K) 287451 £k gyrB 500 fi GAC—AAC(D—N) 5748 ;1 BEAEI T8 BBl AR L9745 . 55 #k
WA BURRE & DNA I )7 &5 SR E 52, ayrA 1 gyrB 58 (K] X R UL TR 24 4H 56 4 58 (8] 437 5 58 45
%51t PCR-PMAAMLRE ALK T MTB FQ 25T 248 X FE R 5828 , F T4 MTB FQ 254 247 Sk
Pt R PEDR , Ty TR PR MR, B R A PRI AT
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[ Abstract] Objective To evaluate the clinical application of PCR -probe melting analysis assay
(PMAA) for detection of fluoroquinolone ( FQ )-resistant mutations in mycobacterium tuberculosis ( MTB)
clinical isolates. Methods The FQ (levofloxacin, LVF) drug susceptibilities of 509 MTB clincal isolates
were determined by conventional proportion method ( PM) and PMAA. The gyrA and gyrB gene sequencing of
the 69 FQ-resistant clincal isolates detected by PM and/or PMAA and 55 FQ-sensitive clinical isolates
detected by PM and PMAA were performed. Results Using PM as the control , the sensitivity , specificity ,
positive predictive value ,negative predictive value , coincidence rate and Youden index of PMAA for testing
FQ-resistant were 97. 01% ,99. 55% ,97. 01% ,99. 55% ,99. 21% and 0. 97 respectively. Among 69
FQ-resistant clinical isolates detected by PM and/or PMAA 44 isolates showed the mutations in gyrA 94
GAC—AAC(D—N) or CAC(H) or GGC(G) or GCC(A),4 isolates in gyrA 91 TCG—CCG (S—P),19
isolated in gyrA 90 GCG—GTG(A—V) or AAG(K),1 isolate in gyrB 500 GAC—AAC(D—N) ;1 isolate
showed no mutation in gyrA and gyrB. No mutation associated with resistance in gyrA and gyrB genes was

detected in 55 FQ-sensitive MTB clinical isolates. Conclusions PCR-PMAA can effectively detect mutations
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in FQ-resistant gene of MTB, and also sensitive, specific, simple, rapid and inexpensive for FQ -resistant
determination of MTB. It possesses a good prospect in clinical application .
[ Key words] Mycobacterium , tuberculosis ;  Probe melting analysis assay; Fluoroquinolone drug ;
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PSR | M 285 25 49, 4 0 2 it 22 25 ( multidrug-resistant, MDR ) F1J™ 2 fif £ 2 ( extensively drug-resist-
ant, XDR) &5 8055 19 HH B RME 3 | i 25 12008 il ok 7™ 1 S 2 BRI A L DAE B 2 — T 25 45 405 J 3 1)
J B B BN 45 %90 B R TT S 45 A 48 EE R L, FE T I ( fluoroquinolone , FQ ) 2454 J& 5 22 (1) "4 P &
B2y, ORI T 25 R MDR S5 03677 o BEB RIS LW R AR I, 16 R b X226 25 Wy o T 24 5%
Th e , 3k B G5 it 25 BE LA 375 (2007 ~2008 4F) 7 iz MDR 4542 % T 4 91D &2 (ofloxacin,
OFX) i 25 25 7535 27. 43%

H T 1 PR S 56 34538 i SR FH DA X5 35 0 B | DAAR P 2B R R 2 i e S5 AL 00 1 i, BV a0 32 sl 248 %o
W B VARSI S5 4% 73 B AT TR ( mycobacterium tuberculosis , MTB) XF FQ 254 iRt X EE 4%, Hl T
MTB A=K G218 , i A R B, KRATE 4 ~6 R nl 4RA545 58 FEBESE MTB i 25 207 HL a0 i B B, 3 2
N ies 245 356 PR 58 AR PR 2 Wi 25 25 R H 25 52 B8, RSN b, B AR TEE Hain 2 H
(9 MTB it 2535 [H 2 A8 R R & GenoType MTBDRs! assay , ‘& 7] LA A MTB Xt 2.1 Tl RIRE & B
ZEH FQ 25Wm2htE L KR ST RIMERE R M 2SSk B TR L 7 PCR R 024t , ik
e ot [E P E AT e S 24 B A R HEE R MTB FQ i 245 35 R 2 A8 K i Ak 1) & i,
AR SR PCR-¥REHE A 53 HT2: ( probe melting analysis assay , PMAA) |3 3 Kl MTB 1l R4 25 kK FQ Tt 25 4H
KIEFZEAS  HIW MTB X FQ 259 (Wi 2454k , Sy T —FBi ALY MTB FQ 254Ul A 7 i | 1R L EE
B PREE R TR, L DNA 745 S uE 52, A58 HL I PR AN E

MRS %

L IR EERE : BEHLR FHAS 2R A2 7 2006 ~2009 AFICEE Y 509 Bk MTB I R 4r Bk, 28 TH10 JEfgss
FEHE HA932: 25 AU RIS A MTB X FQ 254 22 8370 & (levofloxacin , LVF) B 258U M: | LVF ifif 25 5
FRAEE=1 pg/ml,

2. ANES . EEARA T Bio-Rad CFX96 SZIZEGE B PCR 1Y,

3. DNA il & . BGE i B [R5 5L AR AT MTB B5529, B 7% T 250 wl DNA 2508 11,99 C
T 20 min, 12 000 g B5.0> 10 min, BBV B 2 1.5 ml BLOAEH, 20 CLRAE, 1 AN H N, ik
o I VRRL

4. PCR ¥"¥4.4E25 pl JBitA R H £ 19. 6 wl FQ PCR MIX( N2 gyrA PCR §" 14514 FAM FRiCHY gyrA
it 25 5 AR AR IFRET (4 x ANTP \PCR 28 M Fl & 857K ) ,0. 4 pl TB BHE S (7% UNG Jf  tagDNA
A1) ,5 wl DNA Bk [R]EF5 B F B X5 B8 ( MTB H37Rv #% DNA) . # Bio-Rad CFX96 255 PCR
P HIUAN , UNG EALFE,50 °C 2 min,90 °C 10 min FAEPESS,95 °C 10 5,65 °C 20 s( BEAEIR TFRE 1 C) Al
78 °C 25 s touchdown fFFF 10 ¥X,95 °C 10 s .55 C 20 s 178 °C 25 s fHF 40 X, 95 °C 2 min 40 °C 2 min,
45 ~85 C (R ETFIBTEBIR: 1 CoREE FAM SHIBZOLE ) G 1 IR,

5. PCR-PMAA 25570 M7 R A B . PHAME X BB B A= A0 0 05 (T B SR SR AR 2R P FAM 38 T8
(71 £1)°C, 3B BRI i 55 FE X B (B A i 26 i T (B 9 22 5 I BTRE Sl 2 5 R A 8748, R
J25 55 PHAE X BRI  5 — B (R ZE A 1 °C) Bl P AR Y S0 PR FQ BURR ; B T A SR T P
XFHR 2 C KA B ATm =2 C) HlE R 5788 5 AR FQ T2y,

6. DNA )7 . Fb il vk A1 (%) PCR-PMAA AT 25 (4 69 # LA K 19 2 A6 ) ¥ 508K (1) 440 ¥k MTB B# #k
HIREY 55 Bk MTB I PR3 B bk , 2 BESCHR 418 D7 H 0 FQ TR 25 3L K gyrA F1 gyrB PCR 4145 #E4 7
DNA il
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# R

1. WU I 25 2R LA . PCR-PMAA 5 L1245 509 #k MTB Ilf PRI Bk FQ 25U LS SR L
B,

£ 1 PCR-PMAA 5 {25830 45 5 Ho & (BR)

L2
PCR-PMA ¥ it
[E] UK
it 2 65(A) 2(B) 67
U 2(C) 440(D) 442
it 67 442 509

2. PCR-PMAA 5 UMk U AR bR T3 S a5 2 . RABUE (L FHPER) = A/(A +C) x100% =65/67
x100% =97.01% ;F55E (EER) =D/(B +D) x 100% =440/442 x 100% =99. 55% ; B FM{E =
A/(A+B) x100% =65/67 x 100% =97.01% ; B TME = D/(C + D) x 100% =440/442 x 100% =
99.55% ;fF5% = (A+D)/(A+B +C+D) x100% =505/509 x 100% =99.21% ; 15455 =A/ (A +C) +
D/(B+D) -1=0.97 +1.00-1=0.97,

3. DNA P45 5R  H i F (57) PCR-PMAA K50 FQ 3251 69 #k MTB Bk, LIS P2 A6 FQ 44508
() 55 ¥k MTB BRI 25F1 5] DNA P45 50 36 2, il iF A AR R gyrA 95AGC—ACC (S—T) %
AR FPOR IR, RAE R MTB IR B MRAFAE ) B ARIBE 2280, 5 FQ T2 T 6

R2 MHLGFEEIE gyrA 1 gyrB DNA I FF45 R

DNA ] 45 51

RIS PCR-PMAA B R
gyrA gyrB
fiif 24 it 2 GAC94AAC WT 8
fiif 24 [GE] GAC94CAC WT 1
[GE] [GES] GAC94GCC WT 10
fiif 24 ifif 245 GAC94GGC wT 23
fiif 24 ifit 245 TCGI1CCG WT 4
Miif 2% i 24 GCGYOGTG wT 18
fiif 24 ifif 25 GCGI0AAG wT 1
fiif 24 UK GAC94GCC wT 1
Tiif 2% B wT GAC500AAC 1
gk i 24 GAC94GCC WT 1
gk fif 2} WT WT 1
U B WT WT 55
W B A2 7
#

FQ ZRZ5WVEF T MTB 19 2R 5% DNA BERe R, Mt 16l DNA JEemgnd 1% v, i DNA &6l 1k,
FECEAET ., DNA JEFEREH A, B P IEAH AL, difh A SRR gyrA FER SRR 251 FQ 25901 25 1) &
TR, 587 EE R AETE FQ i 250 X 4 88 3,89 32,90 {3 91 11,94 i #5%F"" AR PCR-
PMAA UL gyrA I3 250 %) Bl B AR S 54 T PCR 3738, 918K R N [RIBS 545 FAM ARICH gyrA FEH 88
~99 (AL T RS T I EHET . FE PCR 3 3G = A K E ML P 1] 781 SHREH 438, 228 = B
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FEE R R, B A S8 R P SR 0 2 58 7 s s A o 3 ok S A OB 90 s e ) A S A
G TeFAE LA HIWT B AR T FQ 259 2515 B, SEBIN FQ 259U sl

AMFFE M 440 #k EL B 5 PCR-PMAA K3 HURAY MTB B RE P 55 BRFESEFT DNA T, 455 0F
SEAFN gyrA F gyeB B4 WS TR 250 SR AE . 69 #k FL 132 Al () PCR-PMAA 50Tt 25 BRRAE &
PRGN 45 ST 2510 65 BREESH 28 DNA I FFIESE 44 B gyrA 94 725157 GAC—AAC(D—N) 8% CAC(H)
5 GCC(A) 5 GGC(G) AL ;4 ¥R gyrA 91 [ F TCG—CCG (S—P) RAE ;19 ¥k gyrA 90 (%% F GCGC—
GTG(A—V) 5 AAG (K) 28748, 1 BRELBILAS it 25 PCR-PMAA #UZ%, DNA ¥ gyrA BERIR DL R4 7E
gyrB 500 {35 T GAC—AAC(D—N) 278 % FE IS FQ 25Tt 26405 1 H i T gyrB 28748 %%
JFEL , PCR-PMAA R EH gyrB RAKMRES, I ASBERE ) gyrB JEPRIAYZEAE 1 B Bb 7 K s sk
PCR-PMAA it 25, DNA JlJFHIESE gyrA 94 {37 GAC—GCC K78, T gyrA 94 fii GAC—GCC A5 FQ ¥
TR2G' S B R AL TR 24 1 SR AT I 05119 0 S0 0 2 5 5 3 B AR I P PR 205 SR 1 bk A A 1 T 24
PCR-PMAA #U2%, DNA MIF gyrA 94 137 %% T GAC—GCC 28728 F1 1 bk Ho 451 546 ) #5088 PCR-PMAA T 24
DNA U FPA WL 5845 HJF R AT RE & PCR-PMAA SCEGHR 22 TS,

AMFFTLE RN | LLUH B L7246 T 25 S0 A Wi bR o, PCR-PMAA K& MTB Il PR 3 25 ¥k FQ 25451t 2
PERVHURBEE 4 5k | BE P S0 AR | BA M S0 AT S R 2 B AR 0 5 R 97.01% (99.55% ,97.01%
99.55% 99.21% H10.97, PCR-PMAA ¥zl MTB FQ 254t 25 A (BRI g, 5 e ik, 55 WAL LL (934
B TRV, 5 R 530 RN e Xeh ik P8 1ok B TR 245 35 RS, I A Bl 1) DINAL BB 5705 v R PR 4 o 2
AR B HAG LA (1) APk 38 a2 5, X PR A B R R FR R A A I AT 7E 3 h NSE R, HLARIR |
HLAT RIS AGEIN 96 A fh . (2)FRAERIME , PCR 52 GIEr 428 1 [ — R N iR R N SERT iE4T , RN PCR 374
JEIZAE R . (3) PCR SUOGIREF Q4 ACTE [l — SOV AR 2 N A HEA T, AN 5 1 S 9 35 it (] PCR 9735 1
FISE TG, (4) A B | BEPE T A b i R 28 Ton (ELUEAT 058, S5 SR B UL S 5 . (5) JiiknT
S ASHIN S5 PR S AR A A 45 SR AER | X A0 S A T AR LSS PR 9 DNA 0 e $413E 5 52 vk e sl v B — 3

M HTRL) PCR-PMAA A0 MTB FQ 259 Ukt i 5 2% , RE AT | PR M =5 %0kt MTB FQ 254 245
FHOCHER 57 S MTB FQ 259t 25 PRI , AN Bl Rl AR5 BRI 24, [RIIEA AT B8 R A i 25 45 4% 0
SR ATRA TR A A 1 T E B R RN FH RS

& % x Wt
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