2f 1394 W ot W % B Vol.42  No.t
200242 B Acta Microbiologica Sinica February 2002

MAZEPCRFERMNAEEIEALN
FRZE ) 5 BT E DNA

2EH EIN ERE F 2 K @
CERFEHEAER B 210002)
CERERHMLULER B3R 210000)

W EAALEPRAGHNFLINABQEBASPNERIBENEESESEE S
B DNAY R BRI HEBSETEESRRRSELEIBETARLENFHEAYE
Wit — AN YA, NASHAETRRAENEBE TR . AT EZEPCRY
HE, X S35 J AR T BT 65kD B E IR A B EFF R AFF 1S610 B A3
EHEAEREMNSSFT, BT #8459 5% 383bp.123bp 0 268bp, M FHEH PCR 5 Z K #)
WIRE N 0.6pg, BFE PCRYHBEHTERDLE, SR IETREA R (SEIEHE.
4B B A R FF B LBCG) 39 AT I, 383bp . 123bp K BR MBS B4 BIFF B (1% L 05 B it
EET BN LBHIE AN HOTED M 33k HB(RB SRS RTEE SEHRED. 5
ESRAEE, AR R S BR AR AR A I T — 4 268bp  BE. X 200 BINE SR 2 UR K
WEEEERANOBWEHAARART TEE PCREN, 193 FIRESH IMESSEE.
HUMHEHE SENRENRESERANGAE BUSEFSSYIEHEE S ERY.
16 ML AT EREELBRAMEE S AIRNSERFEEE T HE S KRR,
| FIFFSAEEE R, KR EZE PCR FETUMM G F ENSESHITHE S
R EEHESBTE DNAER BT ERM  RAREARRE RS,

XRWH: TEHRLEHERRN, BEISNHTEESE, FE5E4TH, aBAQ8gA RS
PHESES (939,13 T EEARINA A 3RS :0001-6209 (2002) 01-0069-07

FEREHRTESRE £ A B, JEE# 2 5 B ( Nontuberculous mycobacteria NTM )
FEFEE" . ARKBESERESERND R, ERAFELFE 7 T ILENHK
EERIFEH NTM SR . RESNIMKEENERIER K, FEENMBEEEN
i, BEaIRBE NTM R HEREFMBTHRA . TR E2ERGREMAR 2K
#,

0 4 S5 L T B A I TR M BE S BF S S R WEIR. B3 F PCR AT LG B B2 40 0
DNA B, MBA—FBEE LML EZMEMEN DNA, R D A AA R FRHHE
A ESHTARERANEEEABR RSB ENERTIREAN G T B0
KRR A b

AXR/ENAELEPCR AR SN A QBgaEAhNEZEIETESE
SERE AR B DNA 971 F B3R,

"EITAEE
EEFAFFHOSE - ), L, AEEFRA L AR FEAFREERESEF —F EEEM.
IR H B8 - 2001-04-23, 48 B H 88 :2001-08-20
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1 ##frE

1.1 L MAMERAREHRR DNA I

1.1.1  SCIR FH - AH 1 R Bk X S TR - 85 8% 20 B FF T ( Mycobacterium tubereudesis ) &4 BRI G 8%
547 88 ( Mycobacterium bovis } \BCG( Mycobacterium bovis, BCG) , 5 53 8 #F B ( Mycobacterium
aviumn ) BT R B ( Mycobacterium chelonae ) b e o B ( Mycobacterium xenopi ) VIR Ay
Hi AT H ( Mycobacterium serofulaceum ) HETE 3 43 B B ( Mycobacterium kansasii ) \ M P31 5F & #F
B ( Mycobacterium intracellulare ) \ Bt 35 54 8 FF B8 ( Mycobacterium smegmatis ) IR M AL FF A
( Mycobacterium simiae ) EFRF MBI AH TEM, WA R TPEG SEDH M E .
EESHAHBRESRE AR ERERLER BRERNA - ER . BR TR B
g ARt

1.1.2 EEXHEAEBE K &5 68 B BRE ( Saphylococcus aureus ) . KB 8 7 8 ( Es-
cherichia eoli ) VR 45 B 80 B8 B8 ( Pseudomonas aeruginose } | JE % 7E H E{ Kebsiella prewmoni-
ae) BRI BGFT 8 ( Enterobacter cloacae ) . 1 M PE 58 BR 8 ( Streptococcus pyogenes ) Jili R R &
( Streptococcus prewmoniae ) U2 W8 ML+ B ( Hemophilus influenzae ) (818 KA S1HF B ( Acineto-
bacter baumaunii ) & 2 3 75 £ ¥ M B8 ( Stenotrophomonas maltophilic ) \ZE H 8@ LP, ( Legionella
LP, ) S Bk 8 ( Citrobactor ) JEE MR BE R B { Morganella morganii ) .UV & & ( Serratia ) . &F
S A4S T T B ( Proteus mirabilis ) i 46 ¥ R {& FH #% ( Mycoplasma preumonice FH) , ¥ R H B 4
YRR

1.1.3 ¥4 SEIPITHEE & & GBS % 0BT B B br k3t 10 8k, 59 &M
FHRPREREL I-4RE FEEEERN HEB2£EHREFERESY Llmg) , |
A 1mL AEFEKA, 73 BIHI AR lmg/ml BB B, -20CRF. ATEBXIMMN 15 AR
(A it B A S 0 DL B T ) B BK L8 BR S B A ST I i PR 0 B AR K 1 BRI & S EAA FH
k53 B & B 1mg/mL 9 R W, - 20°CIRAF .

1.1.4 DNA $2HL: 7 F “TE-Triton R ¥, HAEH KR MRZE 1ml LA 1.5mL
Eppendof® 41, B A> {12 000r/min) 10 min, ¥ F 8. 1A TE-Triton ¥ # ( 10mmol/L Tris-HCI,
pH8 .05 lmmol/L EDTA, 1% Triton-X 100) 100pL, %R =1 /5 . A 35 30 min. &L (1000r/min)
10 min, B _E 1%, - 20°CRAF .

1.2 FRSIEEHARENREER DNA R

1.2.1 HRARE A LbRA S 209 fil, H b SE0Hk B &5 bR 134 8, 2 TR0 3 E 45 b
A 75 0, hmE A TR L EBGRIREHE S . R AR AR A B R L0 B B R B AR
BSOS R ERRAEDPEY 1336, 2l 76 #l, FRIM3TA -6
% 50 6,7~ 13 % 50 $i],14 ~ 44 5 87 5| ,45~59 # 13 .60 H A b 9 §. HEUREHETF
ABHETRERSHREE AEOROE, GHHARNERN4TH ~44F,

1.2.2 AEEBHMRARA DNA BB AT A B a R A KRB 6pm A5
B3 A, A 1.5mL Eppendof B, 1 A STE ¥ (10mmol/L Tris-HCl, pH8.0; 100mmol/ L
NaCl, mmol/L EDTA, 1% Tween20) ImL,72°C7K¥# 15min, 5L (6 000r/min)6 ~ 8min, B /R 1%
WRISTER, EE LA+ R EEZAERT. HUHECESNHARARATEIERE IR
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1 # T A E PCR AR I A o 40 38 41 8065 A o 0 50 BOFF B DNA 71

SR BTEE , AFBE BT A TE ¥ (10mmol/L Tris-HCL, pHS.0; Immol/L EDTA)200uL. F B J5 £
AH I 1.5mL Eppendof & I, A K K 28 v # ( LOmmol/L Tris-HC1, pH8.0; Smmel/L EDTA,
0.5% SDS}400pL, IMAEEE K(ZWKE N Img/mL) ,55CKE 3h(TH 4L T2 K 5 R
EIRETRIE) . DNA g M AR E R ER A DNA N EMREN&(LEBETEY
AR S A R FEM) BT, B 5 % 2 A9 DNA £ 5% 30pL Y 7E 0.5mL Eppendof &
W, - 20CHRAE, /Y.
1.3 PCREWN
1.3.1 PCR3[4.M FHEEEWERGBRAA S K, 5 S H Tosteh F 2, i
HE =315 ¥4 810 B F4r 647 B 65kD EE LR SRS HTABARS 156110 B A
FRHEORAMISFR, LY %4 5k 383bp. 123bp 1 268bp, =3I S BIHIIFFY
mE
SRt A:Al 5 — GAGATCGAGCTGGAGGATCC - 3’
A2 5’ - AGCTGCAGCCCAAAGGTGTT - 3
gl¥%f B:Bl 5" — CCTGGGAGCGTAGGCGTCGG - 3
B2 5 — CTCGTCCAGCGCCGCTTCGG — 3’
1%t C:Cl 5" — CAACTTCATCCACGTTCACC — 3
C2 5 — GAAGAGCCAAGGACAGGTAC - 3’
1.3.2 PCR ¥ ¥ B e ik . &1 52 7 4 1% 50uL, H & 10 x 28 #h ¥ (100mmol/L. Tris-HCI
pH8.3,500mmol/L KC1, 15mmol/L MgCl, ,0.01 gelatin)5uL, dNTPs % 200pmol/L, =355
0.5pmol/L, 4% DNA 10LL{ 4024 405 DNA M2 1uL) , XFEK M E 50pL. RS 93CTEHE
Smin, I A FD DNA £ FKF 2.5U, A5 0F PCR &7 1 AT 9 1% . T4k 93°C 40s, B K
55°C 30s, ZEH 72°C 505, 3 35 KB B EHM —¥K 5 ~ Tmin M EM M. FHS EB K
29 B IR REBE B B K S, TE SR AP R AN BB, L P i FH X RS B .
1.3.3 PCREWMHMER LA - SR TEFRESEERRER (GBI B 48
5B ST AT B \BCG) , AT WA 383bp . 123bp MIFF F M4 1 B AR 55 8 5 BT o B PR AR ME
BRI fa BEeR B JEBEET MR HEEE BT ) fT LA 383bp AR R A B (R
BB ESEEAETEE SEHRD ;bR EAT A 15 B 38 % I & 32 E{E FH
B DNA, LG F3Rss RYEY W, AROEALRA WA SEBE O R R &S,
A] WA 383bp.123bp F1 268bp MIFF F T WA W RSB I B HEE, WA A
383bp .268bp KT RYED 1 4 B PCR M5 R Ov M. 104X 268bp MIF REEY A
BYPCR AR M. M=L&FRET M RHREREIARERIR,DNA £X),
R E TR

2 HX

2.1 MAZE PCR AE&HSETE DNA R RE

WA E E PCR JF iR S0 BOAT 6 DNA 3 Be 8 HEER 5 R AR . 48
S EE SR ERARE S (S M 4 RSB . BCG), o A 383bp.
123bp WEBAHITEE A AT BB ESE BT A ERAER (S B8
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72 ET = o 4 2 i 42 &
£1 %EPCRAEHRISETE DNA MR B RO SLGEAT M P Bik S 5
Table 1 The Specificity of detecting mueobucteria BOFF R ) AT A 383bp M40 L
DNA by the uiples polymerase chain reaction HEBRRET A B (K
The amplified production of PR~ T RATH S HE A RITHE &
fihe name of bacterms wobp | mbp | amp | AR BR ST AT BOSEG 1S
Mycobacteriium tuberculosis + + - ﬂ’ “H ﬁ R ff # i I ’HE FH #
Myeobacterivm bovis + * - DNA, % £ E PCR ik &1,
e e ’ : T BT LARRET S (LE
Mycobacterivum avinm + - - 1RELD., TREFEXRH, I
Mycobacterium chelonae + - - ERATREWHERE, VAT
o T : ) T RIBRENSRAMTEE A
Mycobacterium Lansasis + . - ES3EEE & B DNA (R
Mycobacterium iniraceliudare + - . B AFE R AN,
gi:;“;;””: mesmats ' i ~ 2.2 ZEPCRIFRUNK
Escherichia coli - _ i} #F8 DNA BB R
Pseudomonas aeruginosa - - - BEEIRHEES®E
el prevmoniac i B i (5B B A RS R A
Streptocaceus pygenes _ _ . HHE.BCC) . ELEBAERE
Streptococeus prcmanine - - - (3 fp MR RIE RN R
Hemophilus influenzae p - } Bk 35 43T B ) B R AR HE TR

Acinetobacter baumaunii - -

Stenotrophomonas maltophilic a -

Legionella LP,

Citrobacter

Morganella morganii - -

Serratia

Proteus murabilts

Mycoplasma pneumoniae FH - -

Additional Temarks:the band’s presence is showed by “ + "5

MER
2.3.1

the band’s absence is showed by - ".

Braiik DNA FERF BB
(0.6 x 10 pg/pL—0.6 x 1077
pg/pl)E , KT Z E PCR P 1
(M 60ng = 0.6pg M5 B
DNA), B Al BWERN RV
H, H R N 0.6pg KFE (R
& 2).

2.3 AEEAAREANK

FRHEZH VEENEA FAHREKAIMEEES S8R FHS SEERF
PE R AF & 193 ], £ H PCR AW £ 5 B, ik i ¥ 9] WL 383bp . 123bp 1 268bp Fr B (R #Y
RO EESETTEE SR,
2.3.2 HEZWANESEEKSIREE WA FEHEY Fdra] W2 b R 40 MR RR I T
E 41/, A 19 o] WS b B 40 M AR 20 T BB IR JE , SR BRSO “ 85 5 e R B TR A
RAT A 16 B, £ F PCR KM% BH P , W3 Jk BF 7] W 383bp . 123bp M1 268bp F Bt & 15 #
(MR EEE BT EE A RRE) Bk B 7] B 383bp.268bp K B & 1 4] (Re il &5
BRGSO B, ARG P IR IR R, AR NTM B BR iR
¥, BSAMS BETE BB NTM B3 s RS lrn e ) (W 3) .
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13 FEFH% . MAZE PCR AR IIA S EHRARE T M5BT E DNA 73

1152 sl e fy S SRR ISR Tl e RS S e R 0 7 3 - 5 . o o (e P PR Y e TR 0 T PR

B1 SEPCRAZRMSHFEDNAMAKER @2 SHPCRAEMSHITE DNA M
Fig.1 The electrophoretic result of detecting mycobacteriac DNA KRR KFAUEER

Fig.2 The result of detecting level for mycobacteria DNA
by the triplex polymerase chain reaction

1.DNA marker (pBR322 DNA/Hae 1) ; 2. M. scrofulaceum
DNA(0.6 x 1072 pg/pL);3. M. scrofulaceum DNA (0.6 x
smegmatis ;7 . Staphylococcus aureus; 8. M. scrofulaceum ;9. M. 107 pglpl) ;4. M . scroful DNA(0.6 x 10" pg/uL);
xenopi 310. M . kansasii s 11. M. intracellulare; 12. The clinical 5.3 serofidacesm DNA{0.6 x 107 ° pg/pL) ;6. M . scrofide-
sample of simulated Myoobacterium tuberculosis infection;13. the  cemm DNA (0.6 x 107 % pg/pl}37. M. scrofulacenm DNA(0.6
clinical sample of simwlated nontuberculous mycobucteria infec- x 107" pg/pl}19. M . uberculosis DNA (0.6 % 1072 pg/plL) 5
tion; 14. The patient’ s blood sample of having no mycobacteria 10. M . tuberculosis DNA (0.6 x 1077 pg/pL) ; 11. M . tuber-
culosis DNA (0.6 x 107* pgfpl}; 12. M. tuberculosis DNA
(0.6 x 10°° pgfpl) :13. M . tuberculosis DNA(0.6 x 10~ pegf
pL) 314, M . wwbercudosis DNA{0.6x 1077 pg/pl) .

by the triplex polymerase chain reaction
1.DNA Marker { pBR322 DNA/Hae [l )i 2. Mycobacterium bo-
vis;3. M. tuberculosis; 4. M. avium 5. M. chelonae; 6. M.

infection.

3 itk

Bl & 35 (ATDS) 76 i 557 15 B A3 B9 32 47, AIDS
BEAHEERMETEREAANE. BRER
(LR EH KBRS B BT8R 123 5, X 5
BRMARARYARABEUGFEAL . UB
MaEAs IR ENMERABESRERE, ™
PCR FEA MUY MEEHI DNA KB, BEE—EBEK
AT ASE T AR Y DNA, BB B BUR M 0 A B
HYBRA R4 TR R R T R4

HNSZENE LR H 199 FHHATT ms zsEPcRAZRAEECEEASR
RIFIZE PCR FERRF LRGBS HETESFE $RA 4 84T E DNA 83k
SR sMRFT B DNA MIBRST. RATBLHBIE SXET] [rd e e o ot o,
o, s %t A JT LAY AL T 400 65kD BT B soue samples
ﬁﬁﬁﬁmﬁamm~¢m%wﬂ%ﬂﬁﬁﬁﬁlﬁﬁﬁ;ﬂﬁ?ﬁﬁgﬁﬁﬂg
LETFARABATED, NESBKFFIER T AR g Mycobaceriun sbercalasis comple; 3. The paraf-
R, 3| 4%t B T LY 18 45 B4 B B 8 AP )] fin-embedded tissue sumple of the patient who has in-
IS61100%0) A B, BB ATFSITELE T E B o e s e o6,
KATHEE S (RIBE B BT E 4 A G A FF The parafin-embedded tissue sample of the patient

98.BOG JE S5 B 5 BO P RSB PR s, B e 000 i i e by el
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PRl 123bp FEB(RBSEAEEAZFBENT ). 5183 C WFFIR M T A
B-EEAMERMAM IS, iy ™R 268bp H B, XS RMOAAEX B, a8 %
R BE 5L DNA e iR 1B 1T 4 .

REFR I FP 2 8 PCR J7 & A 8 77 AL FF 88 DNA 3748 5 BOR AL, B ke I BR 2 0. 6pg 774K
M DNA, KA YT 120 MEZSETE. MEAEKE HMBRRass, SE74%
NEERELE S0 AREARAF EHRIARBRITE EAEX 4 SEoHTHEERE
HIEGEaHEAE; 4B EFENERTES Tk A%, HENM A A G SRR
HAEMEELCHRET, HFAAERE AT, MASN AMELE PCR R, aT L F At
B SR AT RE SR S ESE 2 B DNAGRE S FEES). Bk, X
WERMESEEAY AT, ARERSE IO, BHEAT LARME AL, RHR YA
MRACHEEEE RN EMRFURFREET RN TREME , LA £ E PCR
BEARAT HEREARMELOFBRENF ™, SEAOE U RARA EAER N
BRRELENEEDIENBEEARB LS SRS ETFEERE, A XRENEMEE
PCR FETI A B R HE SRR SEE TR E 2 HRAE /M
FEH S B2 .
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Study on Detection of the Mycobacteria DNA in Formalin-fixed, Paraffin-
embedded Tissue Samples by Triplex Polymerase Chain Reaction

Li Ziling'® Qin Weisong' Yue Qinghua’ Meng Kui' Lin Qin'
(! Nanjing General Hospital , Nanfing Command PIA, Nanjing 210002, China)
(2 Nanjing Zhongshan Hospital , Nanjing 210002, Ching )

Abstract; To supply an additional differential diagnostic method for pathological diagnosis of Myco-
bacterium tuberculosis complex and nontuberculous mycobacteria infections in formalin-fixed, paraf-

fin-embedded tissue samples by triplex-PCR. Three pairs of oligenucleotide primer were used in tri-
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1 3 FF % N A E PCR J7 B A W A & H 0 AR R P ) B4 B DNA 75

plex-PCR. A 383bp DNA fragment encoding part of the 65kD mycobacterial surface antigen, a
123bp fragment corresponding to a specific Mycobacterium tuberculosis complex sequence which was
the insertion sequence 6110 {IS6110) and a 268bp fragment for human B-globin were amplified by
triplex-PCR respectively. The sensitivity of the triplex-PCR-electrophoresis for the mycobacteria
DNA was 0.6 picogram. The specific bands of 383bp and 123bp among the amplified DNA from
Mycobacterium tuberculosis, M. bovis, M. bovis BCG and M . simiae were present in the agarose
gel. By contrast, only a band of 383bp was found among the nontuberculosis mycobacteria which
contained M . avium , M. chelonae, M . scrofulaceum, M . xenopi, M. kansasii, M. intracellulare
and M . smegmatis . Compared with the standard strains, there was an additional 268bp band in sim-
ulated clinic samples infected by mycobacteria, 209 formalin-fixed, paraffin-embedded tissue sam-
ples of the patients diagnosed as scrofula by clinic doctor at first visit were examined by triplex poly-
merase chain reaclion. Among them, 193 tissue samples of the patients pathologically diagnosed as
scrofula, tuberculous granulomatous tissue or tuberculous granulomatous inflammation were positive:
the specific hands of 383bp, 123bp and 268bp were present in the agarose gel and this tallied with
Mycobacterium tuberculosis complex infection. Of 16 tissue samples of the patients pathologically di-
agnosed as suspicious scrofula, 15 samples were same positive results and this tallied with Mycobac-
terium. tuberculosis complex infection, too; 1 sample could find the specific bands of 383bp and
268bp which were present in the agarose gel and this tallied with nontuberculous mycobacteria infec-
tion. The results showed that the triplex-PCR could detect and identify the DNA of Mycobacterium
tuberculosis complex and nontuberculous mycobacteria except M . simiae . It is a valuable detecting
method which has high sensitivity and specificity .

Key words: Triplex polymerase chain reaction (triplex-PCR), Mycobacterium tuberculosis complex
{MTBC), Nonuberculous mycebacteric {NTM), Paraffin-embedded tissue sample

“ Author for correspondence

© FERZERMEDHARFATIKSHEEL http:// journals. im. ac. cn



