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AT DNA Rt TRNEZS T E T EHNHR
AT HRE EEE FEN FAHC

(IeFEEREEBGEEREBERTL JEE 100730)
CREEIOERLHEHARNE X 100091)

W OE. VMY DNARS OGS ST A B8 T L&Y R 50 0 5 R 3 45 8
NEFERFRADNATEH : T 5" WBTH20p NEETRFEHT—TRAPCR S
B 188bp KR 4t. BHEH AN SSE S IFENSRAK DNA LEEFASA L
IS6110 FEF M — B 31 7Thp W PCR Y M =t frREAR 43 LI BB M E (AP LR K
WEM UK THARTNEEENNRE. REBEBRHATHAHBES R TR EF 5
HARELRE #XRESRBERENEE LU EETHEREBEEN RN ERESHERE
MEw, REHFREHSN 88 BHATRNGAEE T ETREFTE DNA B4 4 5
# 100ng 5 6ng, 72 Z# ¥ PCR /¥ B R 44 51 B R 400pg 5 50pg., BRI RERTIRE
#% 40~ 160ng/ml, BERLTHE SR 42C 5 680, BE B EE SR 60C 5 60~
8Tz, MARHBNRSEETIHERE BCCAREZRS MEX TR ERE
GEAEAZERBERHE. EfINSERERHERE,E 18Bp FHHBBRELHREZTERE
HMI7I-161%, ME 188bp R RMEERE ERMNAESITENBEESRE,

KA BT MK, 188bp DNA S, Ba L%, HBESKRH

hESES:939.13 IMIFIRT: A XEES 0001 - 6209 (2000) 020143 - 49

FFER, BN EL SR PCR ABEREFHEARRMEEE 0 x HHE. HREEH
HRCEARERERZRIFREERCY, EEEHKRETE, WA N2 R 6 HEFS,
PCREMHKBEFRH EELZTREH . 2RERDNARH RABERTERRELRR,
MRS EK DNA 4, AR ¥ 7K PCR & B DNA £, 88 7 K 1
BOMBREFRERNCEA ALY, ROVEERHEHAEYEFICT —BRER
FRHH 5B 188bp MK DNARH UM HRMELCHEARMAEN, LB TE
MERRMEEE T AT HEEHL DNA X H PCR Y RABESHREE,

1 R fu

1.1 H#EAEBREFIIHEFHIRRE
UM EHERAPEAREYHRBEN, I HEFXTAEXRBPEB ERME
L
1.2 DNABNAZE
AEFHERESZHANOENADNANEREHAZHH WEENAERA &,

« FE AR ¥EE ST ETEH(39670696)
EEMAT - HBET(1970~ ), B iEKEKA B, TEANHEFH S HWIFIT
Wik B AR :1908-12-11,# B H #8:1999-04-09
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1.3 HXEADNAMPCRYNMEFHM~WradtSER

DR 4y AT A BEH 1S6110 5 A FF 71 (3t 1361bp) 11 884 — 568 B M
A i 317bp FERfE R PCR £ A ¥ DNA K Bt. 514 TB41 # TBA3, § W & 4% X
wRlOHE 17 . 329 200pL ) PCR 72412 2% B9 30 B 88 86 A2 i 3, U0 B BLlR & 317bp HEXIY
BER 4% , R A %40 5 B DNA sl AL P SERE , B e B B itk ) 317bp DNA H B,
WT TE, A aXtEirEE, -30CHREFEEH,
1.4 DNA EFEfH{ESHEIE
1.4.1 EBEEBRFHHHE

B BB RS IS6110 ROl (T 781 —762) R H B a ), LEF R ST -
CTCGTCCAGCGCCGCTTCGG -3, M4t 4t F PCR 8 DNA H Bt (317bp) I W, 5’
MR AP ENXBHEIHBEABRATAM
1.4.2 188bp B3 K 5 DNA HH A & -

FHPCRAERMFTEHT, T MRS, DKEEWERBEHN dUTP(Bio — dUTP{
HATTPBANT HEBESY P, BRI ICER S AR NES ., 188bp i B F IS6110 ¥
FIH 317hp 38 DNA BB b . A WH 7 I PT3: 5 GAACGGCTGATGAC-
CAAACT3’ ,PT6:5' ACGTAGGCGAACCCTGCCCA3' ,BL 1:3 8 Bio — dUTP:dTTP 4
e al dTTP, K44k 69 317bp PCR 38 /= #) 7 %0 DNA F BT PCR U7 0%, ¥ MR 7
#:94T ,1 min;65T ,1 min;727C ,40 5,28 M EHF B J5 72C E/ 8 min, ¥ PCR =H L
2% B B Rk, R A A sk 188bp HETH B ER, -0CHRFFA,
1.5 MRARE
1.5.1 FEHTBRES SRR AP 2420 B sy E LR EE L HK
AR R B 6]H W IE
1.5.2 188bp KK A ACHA . AMEAB B RNERTREHS  HXREENS
BIXER(7]HE T B,

2 %R

2.1 &4k PCR =¥k E

LR Sy TH B AR ERR SR 89 317bp U = Y ik )5 B B Y 100ng/pl, PCR £
BARITAY 188bp K EEH 4 £bfL /G 9 B S0ng/pl.
2.2 TR DNA EHHBERFEIEE

#317bp DNA H B tt % B & 50,25,12.5,6.2,3.1,1.6,0.8,0.4,0.2,0.1,
0.05ng/pl, S 1pL SFWMAHE 31145 ,%8 12 K PHS R(BEAK DNA),

E T MES S 188bp 4 7 B 3R F 88 B ¥ : 10, 20, 40, 80,160, 320ng/mL 5 #
DNA Z%, #XBEIEEERELE1 5B 2. 0AEH 1 B BB EEHAEEBDEY 40~
160ng/mL, M i BE 8546 W 3] 0. 2ng # 8 DNA.

MNE 2 BB R A R 40— 160ng/mL, W AT BURM B &, AT LI
Zj 50pg L F B E DNA,

B MRS R, 188bp B L BT RFHBBEER 4~ 105, B EHERE
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H1 FEHFRHQMESE S E DNA PCR

7 Y O B 2 188bp $R4H4 W& B 4 X #F W DNA PCR
Fig.1 The sensitivity of oligonucleotide probe in hy- FORNEBE
bridization with PCR products of MT DNA Fig.2 The detection sensitivity of 188bp DNA probe

in hybridization with PCR products of MT DNA

Filter A,B,C,D,E and F were separately hybridized
with the probe of different concentrations which were
320,160, 80,40, 20, 10ng/mL. In every filter, the
first dot contained 50ng of target DNA(317bp) and

twofold dilutions were made thereafter.

Filter A,B,C,D,E and F were hybridized respectively
with the probe of different concentrations which were
320,160, 80, 40, 20, 10ng/mL. In every filter, the
first dot contained 50ng of target DNA(317bp) and

twofold dilutions were made thereafter.

ERREHENHAN, XRE TEMNNEDERICRER,HAK 5%,
2.3 FE%h DNA #R$H# 3 PCR s RiEie

AP DNA #F6H%) 24 B2 E X 11 #FIELS IHHEE 317bp PCR ¥ 3 7= 4 i#
T3 K, BREF U 160ng/mL, &R A 3,2 1.

I

B3 Wi DNAZH BN PCR™UHRRYE

Fig.3 The specificity of two probes in hybridization with PCR products of MT DNA

Filter A, B and C are detection results of oligonucleotide probe, and filter D, E and F are detection results of 188bp
DNA probe. For filter A and D, upper panel: the dots respectively contained BCG, MT, M. bovis, M. kansasii, M.
marinum , M. scrofulaceum , M . intracelulare ;lower panel: M. avium , M . simiae , M . szulgai , M . gastri , M. triviale,
positive control and negative control. For filter B and E, upper panel: M. xenopie, M. gordonae, M. fortuitum , M.
parafortuitum , M . chelonae , M. chelonae Subsp. chelonae and M. diernhoferi; lower panel: M. nonchromogenicum , M.
vaccae , M . gilvum , M . smegmatis , M. phlci, positive control and negative control. For filter C and F, upper panel: S.
aureus , S. epidermidis, C. pseudodiphtheriticum , S. viridans, K. pneumoniae , P. aerugginosa and M. Catarrhalis;
lower panel;: E . coli , Rhodobacter sphaeroides , Corynebacterium pumilus , S . pneumoniae , negative control, positive control
and negative control.
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1 FHEHRMEZES I E DNA PCR “HNBFRE
Table 1 The specificity of two probes in detection of PCR products of MT DNA

Bacteria species Detection results of oligonucleotide probe Detection results of 188bp DNA probe

:

. tuberculosis + +
bouts - -
kansasii - -
marinum - -
scrofulaceum - -
intracellulare - -
avium - -
simiae - -
szulgai - -
gastri - -
triviale - -
. xenopie - -
. gordonae - -
. fortuitum - -
. parafortuitum - -
. chelonae - -
. chelonae subsp. chelonae - -
. diernhoferi - -
. nonchromogenicum - ~
. vaccae - -
. gilvum - -
. smegmatis - -
. phici - -
. aureus - -
. epidermidis - -
C. pseudodiphtheriticurn T -
S . viridans - -
K . pneumoniae = -
P. gerugginosa - -
M . catarrhalis - -
E.coli - -
Rhodobacter sphaeroides - -
Corynebactertum pumilus - -
S. pneumoniae - -
Negative control - ' -
Positive control + +

MZ2ALUEF S, BRI WREFEHEM, X MT,BCG £ H#ER R, A it 188bp #H 4t
TR EREMR,
2.4 P DNARSHEERTRMEEAHERSA DNA IR

2 H 4 DNA 5 Lb R B B 440,220,110,55,28,14,7,3.5ng/ul B9 8 4~ ¥k BE 6 B,
BB 1pl B, 9 AR B (s MK DNA). 4ERE 4.

XXXEEXXXXTIETIRREXIXTRRR

wn 0

A B

B 4 TR DNA RS B8 208 W4 85 ST i 2 H 4 DNA Wi

Fig.4 The sensitivity of two probes in direct hybridization with MT genome DNA
Filter A and B were hybridized with oligonucleotide probe and 188bp PCR probe respectively, whose concentrations
were all 160ng/mL. The first dot contained 440ng of genome DNA and twofold dilutions were made thereafter.

© P ERFRMEDHRAATIKESHEEL http://journals. im. ac. cn



28 BT % . Fifh DNA S RN EE I AT ROTR 147

AE 4TSS, X T MEE RN R 8 E N 110ng,188bp DNA #4H B K M R
B K Tng,188bp DNA # 5 B0 SURME 2 B A% B R 4T 49 16 1% . Bk, 188bp DNA &%%ﬂ;

RRMEFEADNA FEEARLAME,
2.5 188bp DNA £ TR MUH X EEEE DNA R RERR

T EEERIEL QW EFE S DNA K88 XK, 2 188bpDNA #H 4+ % ¥i & H
# DNA MR HRE,

WikE 21 A XIFES 9 RIEA X E % H 4 DNA RE ¥R A 20ng/pl, & K
1.5pL S, 238, #EHIRE R 160ng/mL, HAEERLES:

B
5 188bp DNA R4t % 308 Wi 4y ATl & H 4 DNA W R
Fig.5 The specificity of 188bp DNA probe in hybridization with MT genome DNA
Filter A:the dots contained respectively genome DNA of MT, M. bovis, M. simiae ,BCG, M . Kansasii, M. gordon-
ae, M. gastri, M. stulgai , M. fortuitum , M. parafortuitum , positive control and nagative control; filter B: M. Mari-
anum , M. chelonae , M . chelonae subsp. chelonae , M. vaccae , M . nonchromogenicum , M. xenopi , M . triviale , M. phici,
M. gilrum , M . intracelluare , positive control and nagative control; Filter C: M. avium , S. pneumoniae, §. viridans, S.
aureus , C . pseudodiphtheriticum ,K . pneumoniae , P . aeruginosa , §. epidermidis , E . coli , N. catarrhalis , positive control

and nagative control.

MESTUEE, AALZSBFEEMERR, T BCG A2 AR, H i, £
W # 30ng DNA K F I ,188bp #4t A 45 4 I B R R LR B

2.6 F3,kMBE 188bp FH ATRBLELS LA EEEE DNA R R KR

W4k 4% 4y AP B B 41 DNA % e B & 100,50,25,12.5,6.2,3.1,1.5,0.7ng/puL8
AMEERE, W LpL S, BE - A NHES B, 4 RE 160ng/mL, #XBE, %K
BEUREEEHERILRER 2,

FOBRFEY , ELRTEE 0T, MR E 68T , 8 H &30 F Ve R EHTE 60C
MEABHT,ZRM 21 HAZFEMOMESIFAEENEER, ETHERZTR MK
SRR, ERTEE 68T, BEBRE 60OCHANG T, ERARRME, FHi.

%2 HUESEMBER 188bp WHRTRMEBMIEK BN

Table 2 The effect of hybridization temperature and washing filter on the sensitivity of 188bp DNA probe

Temperature of hybridization/TC Temperature of washing fitter/C Detection limit Background
68 60 6.2ng low
60 : 68 6.2ng high
60 60 12.5ng very high

2.7 BB 188bp WA THRA S THEEESE DNA B RENE W
FRBEABEEREHEERE S, AR RE 68C . BEEE 60CH AN, %

RE 21 A X ERMOMESTHED  REEEA XA EEMERTRM, MHER

RS XHESESLTEY SRR, Tk HZEE 60C , ¥R 4 7% 60T
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5 68CH X ARMBH, KEHZELER,
3 Wt

MR PR DNABRHWBBESHFENEEAR . RARNMNVANEEZTBRE
5 188bp MK KL LB RAERTHME > X EMEHNSA DNA FRBRERT
BMEPCRT ™YW FEAMNSFRENBEE, 285 U588 X HEE6KE
Z. HEEHAEMYBBERAMEERR, BTREHWRCAES R ERTRBEHIL
ZHMEERB ARREAEARAZTRMNEE XA EEFNA DNAG ZHRHNEE . £
T4 W R R Tog, WA BT MR R0 110ng, BILEHFEERN R EA DNA ¥
AELRK.

HTFEETREH S 188bp B WA RICEME, LA 5% . FTUFEHNE
HEEREEEEE -HMW,#H 40~ 160ng/mL,

T3 o S PR R AT A M M4 B 1 AT W M R BB 3R, R K IR R M) A9 A e i IR
TREETBHES IRAMYEEMNETEETUFEFREN AT AARLS, EHRER
Bt 188bp HE X RMEEH EBBRENE WAL P, R TB TR 68T, %
FRtIBEERDAE,60-68CHEET, ¥ TREMT 68T &, LHAKE 60T i,
ARABAR, UKBMBEH OCHEBCR,F—EBE FEARERK, Bk, &
188bp HEF R X B &, BRI W 2 22 1R B (68T ) 76 B 5T 4% 30 WL AR iR BF X¢
188bp HH PR EEMHR LD WEFPEMB R, HELBE N 68T, X EHE, &
HBRHBRGEHERME YRAXEBEE R OCTH , MERERETZ 68T, AR AAEH
AMSERT. TN, REBFEXEE, L465 N4 E B A B4R IE S 00 208 B R
REMRE.

TEWFF 188bp BAT R M H H H DNA R 317bp 8 PCR = K B X b, R B
HEMN - HEHNHRIUHTELYE, ANEPRESEES LT HE N2 R R, TE
BE. GEIXHESBCCHREMMENMER, BTHAW? BT 188bp IHE £ X WR)F
5 IS6110 fE BCG R RBEN M MAZZ T IHBEFHRE -4 # 0wl Frelgn
BCG MHUBRH A ABHM HITRa 9+ 52—  UHE R B EE BCCGHENHE DNA &
REEMETF 6.0ngx 10=60ng. T BCG WS BEA 1.5, B 30ng, H W HF 4 E TR B
BCG DNA, EA—1 %8+, Y BCC W ARBME 100ng &, R AR, &
HAEWA T M LB HEE

82 ,188bp DNA 4 B H L BEETREH4 B E L MEBFREMRE, HEMRICHR
BE.UEYEAPNMHBECRMBENE, CRELH . BERATRIUES K2 XTEEHE
HDNAKHPCRFEYER—FEHANTFE.,

TFRENRBNIERCEF LY FRERRERIRU R T EOEALE B RBREE
MERIE,

8 F X W™
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STUDIES ON DETECTION METHODS OF TWO DNA PROBES
IN MYCOBACTERIUM TUBERCULOSIS ~

Yang Huawei' Yang Shude! Zhuang Yuhui® Li Guoli® Li Bangyin®
(! Beijing Hospital National Centre for Clinical Laboratories, Beijing 100730)
(2 Tuberculosis Research Laboratory, The 309th Hospital , Befjing 100091}

Abstract: Two different biotinylated DNA probes which are highly specific to M. tubercu-
losis(MT) were made and studied. One probe is a 20bp oligonucleotide labeled with biotin at
5'end, the other is a long DNA probe produced by PCR amplification procedure allowed for
the incorporation of biotin labeled UTP. The two probes were hybridized with MT genome
DNA and a 317bp PCR product amplified from 156110 sequence of MT, and then detected
by alkaline phosphatase conjugates through colorimetric reaction. The detection sensitivity
and specificity-of the two probes were comparatively studied. The hybridization condition in-
cluding concentration of probe, temperature of hybridization and washing filter thereafter
were also investigated preliminary. The detection limit of the oligonucleotide probe and the
188bp PCR probe were 100ng and 6ng of DNA respectively in detection of M. T genome,
and 400pg and S0pg of DNA respectively in detection of PCR products of MT. The two
probes can be only hybridized to MT and BCG, but not with other 24 mycobacterium or noen
— mycobacterium tested. The optimal hybridization temperature and washing filter tempera-
ture of oligonucleotide were 42C and 60C respectively; and that of 188bp probe, 68T and
60C ~ 68C . Generally the specificity of two probes were all high, but the sensitivity of
188bp DNA probe was 7~ 16 times that of the oligonucleotide probe. The higher sensitivity,
lower hybridization background and faster revelation of the 188bp DNA probe made it a bet-
ter choice in detection of MT.

Key words: Oligonucleotide probe, 188bp DNA probe, Dot — blotting hybridization, Sen-

sitivity and specificity
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