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ReBEARMSNEZTAENRR
AEE RER RAM 2EA

(FEARBREEZONERLEBERRRTE bl 100091)

DIANEEHEERA DNA NER, AR_RIIE 0 MHELTREBEAR N
(PCR), BiaRigE R kiES, (RiG— % 245bp J 37 . PCR B EUSEL S & EREHA
DNA 3 1pg, SN 13 EE/ wl, ERAEREY, AMGRH . FRAGHHE, 86
ALY M. BIRMNEY 4+ HFRREDRTATEEE, KWTERL PUCS, BIE
TR OCHRENRLZT T, 5¢ AMEABREA 3 MU EREOIEENIFY: ERK
PiEL TS 16.7%, ME 1L 1439, PCR 37, 0%, Al 2 fieEH k3] 5 POR L&k, 41
U ASADERER (P<e.0), 12 FEIEEBEHRRBRFARBRARN PCR 52
Pt SR %D, PCR B RERE . BR . F R BNEBHN T L.

KEE  WEERN SRR PCR

1985 4£, 25 Mullis % A ERIH PCR HAR(H] DNA fRs4byEAR)RE DNA &
MFRN—TRE, EEBEREN. REOTELETORNLE > FEWERER
HFENMBEINTRAEGX ENRE, E28R0EHTEENES, 1989 FHERN
Hance ZWREIH PCR HAR al il e pxbn A v 43 BT BCA R AT E S 5 #2)/D T 100
M, 5, E2E WX EEE SRS A FELUPRE KIBUUE, EE#
BEREZFSWIEE FED, IR A RMEE, BFRE, T8 AAAREATHELE
B, PCR G AREEAAKF LAERBNRE SR . BRREHERTEFNFE. £
fr4 PCR BABRMEHTFEN G RRRFGEATRUMGBOHRARIFEANS R,

G A
(—) #H#
B ERE: AT TR e o (TG A 0l k2 R o G R B e A
FERFIR 5

2 FEIRARROUCE: 54 P EZA AN 12 BlEES BB ER R AR 6 7, i#
SREER 6 fDAARERHMEREERE A, HERERIL KT, SHETXER
B R AMHFRFEERERZ. BEK,

3. 51& M # Hermans™ B ESEHEBREN:

INS—1(5'—~CGTGAGGGCATCGAGGTGGC)

INS—2(5’'—GCGTAGGCGTCGGTGACAAA), HERSEMEYIRE & Ke

EXT 190 F£8 427 3icE,
HEHRT AR EN BT RESHAEEHERE. -
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4. PCR HKFR: MEBESEZR¥ER,

5. E: URFERGERTE, REHTEEH,

(=) Fik '

LSRR AT B A DNA 1B HAE Hermans™ HARFE, BNk
ito

L ORHESEEKRERA DNA B KO FREFIMDAH0HEET.

3. PCR #fE; AW GRAKRSIMIEM: £ 50ul KRR RRN, —X5[H&Mm 0.5
(100—150ng), HEHZNH DNA 1al & 100ng, LEB MK Hermans® AERHiE, H
JGIMA 05u1(2.25u)Taq DNA EAES, EABLEBNETERE, & 94°C 1 441, 65C
3538 RIS 7 a8l 3k 35 A EIR, HER R,

4 YT SE: B 1.8 % BURBIEE Nk, BIE S0—60V, B1pkJE, B 10me/
ml 84t LEE i HY &, KM PE, FELLSME M (Y 254nm I KT &5 1, B ERHIE A,

5 piMREe R BARARN, RERRESTHBRE 6, EMEE THE 300 MFR
3 ML B ERIHS MR,

6. 3%5% . Bir AL HEABREEER B EL BRI AT, S6HA LT 0.1
ml, 53 BIEER 2 SCRME, B 37°C B, EEAURER R, £F 8 /4,

7. DNA Southern HIMFZ%78: # PCR ¥ M50 S, Southern HIS TN A
FEL, AAZRHNREEDEIRCABERITE DNA BT RE RN, B—iF
R ET v/

Lk *

(—) PCR EM#&EFEEFESA DNA #gEH4RE

ANBEBATHE HyRV FEEHA DNA GHF 100ng 245, B PCR Bl fikre 10 {2
BRE 10fg, B—RRH, WARLLHTE HoRa BHEYREK 1 mg/mt (1E) @52
W, LUAEZ BB B K 10 B ISR 2 10 mg/ml, 4> BUBEAT B EH B, SRR otk 1R
H DNA, HJ5,8IHEfT PCR, LuISRERI s skiEss, PCR il 4SBT By 2 ey
HRATRYB K H N DNA 24 lpg, BB 13 MEEMM/m], e DNA F4H0RHE
B YR, EMBHZEmANEA DNA PCR K, PCR RREKAN, &M WHEE, &
AIRBIE DNA, B FLUR Taq DNA REHEREHEERMLLE, KN EBiEL pH
o RGO SR KA,

(=) PCR #ME&mITHEFEHSA DNA #REHE

SEHESZEGRERERE: R1I7BRS2HRRERASEYNE (B4
RH 3—4 A, A KE 3—5 X)), SIBEE, FERES KR EE %, IHRERA DNA,
SERGmItTy AR, U lHRe, hE 1 B 15, 231 WS ARSEFE .4
BE B HE. BCG ZAM DNA H—4& 245bp ¥ 38%#, SHEHRAN 14 MEBEL R
EMFHNE. KEPTEIA PUCLY, EREFENE. CRESFRMBERRT 2450p
o, B ER T Y,

SRR ERNIE; 4 ARERE. | RN RITEISH 245bp &
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21 PCR &MARFERRELBRER
Tabie 1 The specificity of Mycobacterium by PCR amplification

& 2 H C RERESR 35 7= 4( 245bp)*
Name of bacteria species Fast-acid staining Amplified product
ARG HE M. rubercwiosis + +
R FE M. bovis + +
4B M. dowis BCG + +
WFELSBFE M. Kansasif + —
B NEE M. scrofulaceum " _
HAFTE M. smiae + _
B EHE M. ovivm + -
MWD EITE M. swraceliulare + -
NBXOBEE M. gordonar + -
HEIHRH M. vaccee + -
ENEHE M. triviale + —
1.5 FE M. rerroe + -
FEANEFE M. nonchromogenicum + -
5 FEHE M. foriuitum + -
BIYEEITEE M. smegmares + -
W HITE M. phlei + -
HEDEHY M. gilvam + -
FLHEBGHE Strepromyces lividian - -
KEEITEEE S PUCL? E. coli plasmid PUC19 - -
BYOERIKKH Y Nocardie asteroides + -
L IFE Rhodococcus - -
* o RIEEEBREACRTNE; - KRBT
+: to see amplified band by agarese gel electrophoresis; —: no see.
¥2 PCR #MBERRFSSrgpes
Table 2 The positive rate of M. tubereulosis in sputum specimens ot
pulmanary tuberculosis by PCR
SRR R
The reaults detection in Mycobacierium
i P B 7]
G;T:upsau No. ?} c?i” No. of positivi
WRL R 3 R PCR
Fast-acid staining Culture
Fbitik
Pulmenary 54 9(16.7) 3(14.8) 20(37.0)
tyberculosis
RS D
Nonctuberculosis 12 0e) 0(0) 0(0)
lung diteas

3, (U ) BRIBEE 4 BUT AR iz I,
(=) PCR BABMWLEHERA RFFSLBRRENRR
W% 54 PIRTEBOR ABEhRA, 12 PSR M R SRR AR e e A, L8

IR PR TIEC S 4582 http://journals. im. ac.cn
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~— 267
-~ 235

bp

—~ Lo

B 1 PCR yigoriF MM DNA (0% B e B a k)
Fig. 1 Specificity of genomic DNA of Mycebacierium by PCR amplification
(agarose gel electrophoresis)

L&y FEfM PBR 322-Hae ll; 2. ARSEFE H,,RV ZHE4 DNA; 3.4M5
BREEEMADNA; 4. BCG XHM DNA; SISEFERSEFELFS DNA; 6.5
Doy EFFEANA DNAY 7.8 HERESA DNA; S P EEEA DNA;
V.ERISEHEEEM DNA,
1. DNA size standards; 2. M. twberculosis H37RV genomic DNA; 3. M. puvis
genomic DNA; 4. M. bowis BCG genomic DNA; 5. M. Kansasii genomic DNA;
6. M. scrofulaceum genomic DNA; 7. M. avium genomic DNA; 8. M. inrra-
cellulare genomic DNA; 9. M. forituirum genomic DNA,

3R AR N O R B REBTE SR (R 2V B 2)o 54 BB B A EIRA
3 R T AR RS 0. BERN B B &% 167 %, 1% 5F 25 14.8%,PCR %
31.0%0 BIMFMITES S PCR LB, SR EHEAF T E.ZEF(P < 0.01), 124
e I s MR RIR A, 3 MR E R SRR,

HEEUT SR A PCR ¥ MMM REE HE 56,4 Southern #B/E, 5
REEMERCHIAREBRITE S LA DNA BHET R, R EW, §FHEMAERE
AEst R DEMERE, K2, Efit, X7 DNA B4 KE Ly Hsr EHE
{21379

WoB
ERLK R R, PCR Al 1pg AREBATHEEEM DNA, HHX i # &

PCR #i \BVES B AT DNA BYRSEE 10—100fg, YT 10—20 MBS, I
EEmd ifg, 9 1 MEEK DNA BEERERMIEEDY, PCR SEBRREE H T
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E2 PCR s #istis GiEgBERRAdERTE 245bp PR ORI SRR )
Fig. 2 The specificity of 245 bp sequence in sputum specimens for tuberculosis
and nontuberculosis (agarose gel electrophoresis)

1.4 FR&R PBR 322-Hae 1113 2. ATI%3 HFH H,RV EEA DNA; 3.fissHEx £

78 AGLEEENAID S S.PSEERK S o RMRERES S T EHIUR
£95; S.GHMEEATS: . HMERAS S

I. DNA size standards; 2. M. tuberculosis H3TRV genomic DNA; 3. Sputum specim-

en of pulmonary tuberculosis 7: 4. Sputum specimen ot pulmonary tuberculosis 10

5. Sputum specimen of pulmonary wberculosis 14; 6. Sputum specimen of pulmonary

iuber:ulosis 8; 7. Sputum specimen of pulmonary tuberculosis 9; 3. Sputum specimen
of lung cancer 7; 9. Sputum specimen ot lung cancer 8.

S EREESRNS, NBER AR DNA REHERRE 1010 M8, S8
RO R —BRERTR& 10—100 N FEERIR S ok, (LN R, N TREE
KH ST EEREEN, fiH PCR HEMARZMLEW, PCR BRMLBIRE K 1 &
HE BT IR RS SR I BRI R R AR AWTiA R &M, PCR REllS: & &
NEFRA R BB L LB g R R SR 85, 55 Chia FRERYES R (U, T Shankar
LR 3 ER I IR BURMEN S 2o ARINRT ERR PCR HARR SRR WA
N RN AN BERE A BERY, X— HAERAMRERTILEX,

PCR ¥ 53 EAT AR R R L B — 8, R T ARSI MEFFAREX
AT EMAS R B, SRR MR E, WA AL&RNFRHRS|
MR IR E. Fik, R 5 | FFRoE PCR ¥ FEENX REE,

BRI AT 2 B e & B AR R EE, FTRARL A PCR 7 iakil 5 5y EHF
HERE. KEHTREANLRTENS Y, REBEBrEEakoteiRisy
FATHER AR, UK TH M, R Patel VARG, TT#4 RGBS 54K
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FHE SRR EEMX A Wit SORARSIMTRNARSRFENRAN, 5
BATREAR ST EMNE %, % PCR HTEMEFIT T &£,

SRITEARGHC ERENME, — & 70% LI E. VPG +C SR BURAE,
EMRAMTRARIFREF . Hit, #17 PCR RHEMIB KEEF 65°—70°C 7R
=A% ET PCR W R, AMRBRAEEIREE 65C, HEEAAA—F, BF
ME BN, BRSE 4S80,

2 % X ®

[1] Hance, A. J. &1 al.: Molec. Microbiol., 3: 84341989

{2] Hermans, P. W. M. e1 al.: J. Clin. Microbiol., 28:1204, 1990,
[3] Patei. R. J. et al.: ibid. 28:513, 19%0,

4] Shankar, P. et al.: Lamcer. 335:423, 1990,

{51 Eisenach, K. D, et al.: JID, 161:977, 1999,

(6] Wit, D, D. et al.r J. Clin. Microbiol., 28:2457,1990,

[{7) Thierry D. et als ibid.. 28:2668. 1990,

[8] Chia. C. P, et al.: ibid., 28:1877, 1990,

DETECTION OF MYCOBACTERIUM TUBERCULOSIS IN
SPUTUM SPECIMENS OF PULMONARY TUBERCULOSIS
BY DNA AMPLIFICATION

Zhuang Yuhui  Wu Xuegiong Zhang Xjaoganz  Li Guoli
(30% Hospiial of PLA Tuberculosit Reseach Laborstery, Beifing 100091}

The PCR was used to detect M. tubercutosis DNA sequences in uncultured clinical speci-
mens. Two oligonucleotide primers with 20 bp each amplified target templat DNA of M. ruber-
culosis. Amplified DNA product was 245 bp which was identificated by agarose gel electrophore-
sis. The sensitivity of detection of M tuberculosis genomic DNA and bacteria suspension by
PCR was Ipg and 13 viable bacteria cell/ml, respectively. In specificity exprements, only M. -
berculosis, M. bowis and BCG were positive by PCR, hut all other 14 Mycobacierium tested, inclu-
ding strepromyces lhiidansand E. coli plasmid PUCI9 were negative.

The sensitivity of detection of M. twberculosis by PCR was determined by comparing the
fast-acid stzining and culture on total 54 sputum specimens of pulmonary tuberculosis and 12
nontuberculosis lung disease. The positive rate of PCR in pulmonary tuberculosis were 37.0%,
culture method showed only 14.8%, fast-acid staining were 16.7%. Noniuberculosis lung disease
were negative.

The results show that DNA amplification is 2 superior method with high degree of sensiti-
vity and specificity for rapid diagnosis of pulmonary wberculosis.

Key words Pulmonary tuberculosis; M. tubercutosis; PCR
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