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Mycobacteria : Hironobu KOGA (Second Department of Internal Medicine,
Nagasaki University School of Medicine)

6. Rapid Genetic Identification System of Mycobacteria : Takayuki Ezaki (Depart-
ment of Microbiology, Gifu University)

(Received for publication August 14, 1992)

The diagnosis for mycobacteriosis is decided by the detection and identification of
mycobacteria in specimens. However it takes about two months to know the data at present
and so more rapidly diagnostic method has been desired for long time.

On the other hand, it needs to get good samples including mycobacteria and good
sample could not be got in some cases with active tuberculosis disease.

In regard to these points, above described subjects were selected in this symposium.

Dr. KURASHIMA reported that the frequency of cases which could be diagnosed by
fiberoptic bronchoscopy (FBS) only and more rapidly diagnosed by FBS were 9.4 % and 6.7 %
respectively,and the Japanese popularization of FBS might influence a part of Japanese
epidemic stastical analysis of mycobacteriosis.

Dr. MAEKURA reported that the detection of IgG antibodies against cord factor
(trehalose 6, 6’—dimycolate prepared from H37Rv) was useful for the differential diagnosis

* From the National Sanatorium Higashisaitama Hospital, 4147, Kurohama, Hasudashi,
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between active and inactive pulmonary tuberculosis patients.

Dr. ABE reported that biophasic (MB—check) and radiometric (BACTEC) liquid—based
culture system were higher on recovery rate and shorter on detection time compared with
those of 3 % ogawa and ogawa K medium.

Dr. ARAI reported that the primer system by Eisenach et al.on PCR was most sensitive
and the sensitivity was as same as culture results on ogawa’s medium for the detection of
mycobacterium tuberculosis in sputa compared with other four primer systems.

Dr. KOGA reported that the nested PCR for detection of gene coding protein antigen b
of mycobacterium tuberculosis complex showed excellent specifity and sensitivity, and ten
percent of cases with negative results by smear and culture were diagnosed by only nested
PCR, and results of identification by DNA probe agreed well with those of the biochemical
method.

Dr. EZAKI reported that quantitative DNA—DNA hybridization method in microdilu-
tion plate was newly developed to identify 22 mycobacterial species and ten percent of
clinical isolates did not belong to any of the established 22 species, and M. abscessus and M.
pregrinum were independent species, and the combination of PCR and DNA probe might be
efficaciously used in detection and identification of mycobacterium from clinical samples.
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1. DIAGNOSTIC ROLE OF FIBEROPTIC BRONCHOSCOPY
FOR MYCOBACTERIAL DISEASES

Atsuyuki KURASHIMA * and Tomoko TAKANO
(Received for publication August 14, 1992)

From 1981 to 1991, 5,572 patients underwent bronchoscopic examination, in this series
3,754 patient’s samples were sent for determination of mycobacterial isolation. In the 506
samples, mycobacterial bacilli were detected with smear or culture.

In the low tuberculous incidence area like northern part of America, many reporters
supported the opinion that routine bronchial aspirate detection for tuberculosis was not
cost—effective.

Inversely, in the high tuberculous incidence area like Hong Kong, M. Ip et al.claimed the
usefulness of routine bronchial aspirate examination for mycobacterial bacilli. Japan was
regarded as moderate tuberculous incidence area.

We review a ten—year experience with fiberoptic bronchoscopy for mycobacterial
isolation. Our results suggest that in an area with a moderate prevalence of tuberculosis,
bronchoscopic examination for mycobacterial disease is useful in the selected hospitals for
the selected cases. In Japan, the smear positive prevalence has been on the increase from
1982. We estimate that the Japanese popularization of fiberoptic bronchoscopy may
influence a part of the Japanese epidemic statistical analysis of mycobacteriosis.

Key words : Bronchoscopy, Mycobacteriosis, F—0—X: JEEE, DIBRWEE, % REE
Tuberculosis, Prevalence
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* From the Department of Respiratory Diseases, National Tokyo Chest Hospital, Takeoka
3-1-1, Kiyose city, Tokyo 204 Japan.
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2. SEROLOGICAL DIAGNOSIS
Ryoji MAEKURA *
(Received for publication August 14, 1992)

Detection of IgG antibodies against purified cord factor (trehalose—6, 6’—dimycolate)
prepared from Mycobacterium tuberculosis H37TRv was carried out by the method of enzyme
—linked immunosorbent assay (ELISA) and its diagnostic usefulness was also evaluated in
this study. Sera from 65 patients with active pulmonary tuberculosis, 58 patients with
inactive pulmonary tuberculosis, 36 patients with diseases other than tuberculosis and 66
healthy adults were examined. Patients with active pulmonary tuberculosis showed
significantly higher titers of IgG antibodies against cord factor than other groups (p
<{0.001). Patients with inactive pulmonary tuberculosis also showed significantly higher
titers of IgG antibodies against cord factor than patients with diseases other than
tuberculosis and healthy adults (p<<0.001). An antibody titers of greater than 0.29 were
established as a positive ELISA test. For patients with active pulmonary tuberculosis, the
ELISA had a sensitivity of 85% and a specificity of 96%. From these results, it is concluded
that the detection of IgG antibodies against cord factor is useful for the serodiagnosis of
active or inactive pulmonary tuberculosis.

Key wards : Serodiagnosis, Pulmonary tu-

berculosis, Cord factor, Enzyme — linked

immunosorbent assay (ELISA)
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3. COMPARISON OF MB-CHECK, BACTEC, AND EGG-BASED
MEDIA FOR RECOVERY OF MYCOBACTERIA

Chiyoj ABE * and Sumiko HOSOJIMA
(Received for publication August 14, 1992)

The rate of recovery and time to the detection of mycobacteria from clinical specimens
were measured for biphasic and radiometric liquid—based culture systems and egg—based
media (3% Ogawa and Ogawa K). From the 245 sputum specimens processed, a total of 86
(35.1 %) mycobacterial isolates were detected. Of these, 81 (94.2 %) and 80 (93.0 %) 1solates
were detected with the MB—Check and BACTEC systems, respectively, and 65 (75.6 %)
isolates were detected with the 3 % Ogawa egg method. The difference in the percentages of
positive cultures between the two systems based on liquid media and the 3% Ogawa egg
method was significant (P<0.01). This difference was even greater among smear—negative
specimens. The detection time was shorter with the liquid—based systems. The mean times
to the detection of the Mycobacterium tuberculosis complex were 19.1 days with the MB—
Check system, 13.4 days with the BACTEC system, and 21.7 days with the 3% Ogawa egg
method. These results indicate that both the MB—Check and the BACTEC systems, based on
liquid media, are efficient for the recovery of mycobacteria.

Key words : Mycobacteria, BACTEC, MB— F—0—XJEEE, VA2 NY L2 A
Check HEEY 2T A
/NI Loewenstein—Jensen Biiicfi& s 1969 4F1c DeLand & Wagner? [3fHEE» b o

LYY, Y a7 ) TOEBRICRVEELNTE UCHERHMBEE AR A VvE F v uibd 2 BRI 5
tzo 1958 41 Middlebrook & Cohn” &, A&7 3 MCO, % MIE LT, MR MRHE HBENCR T 2 Hdl
ang 77 EIDBEIMNT B 7o i R & bR ZB% L 720 Cummings 5% 13 1975 &1 [6] UBEED
Lice LML, RERE LTHIRMEI» S 3 a~xy 70 7 MEEOMBEOMEICSFHTEE 2RI,

R 5 DI E R 3BEMEEL 7, Middlebrook & Z DHEdfiEZ &SI BL, 2 an7 7

* From the Research Institute of Tuberculosis, Japan Anti—Tuberculosis Association, 3—1-24,

Matsuyama, Kiyose—shi, Tokyo 204 Japan



782

) 7 O#EE S MC R 2 A TH12 AR
(BACTEC) %#%£ L kY, CoEoBEEMRS» LD
ity anNs 57U 7 OSBRI OVWTRERES ST T
CHEZEL TV A%, & oIk & 2 HhE{e
LEKEMIC L 2 a0 = —0ORHEOBmEE R
Mgy 2574 (MB F = v 2) MBF S,
SEREE AR E L V4 74 v b — 7EREE
ZH Wi BACTEC & & Gl iRk bl & RS0
Hhrois MBF = v 7 &, ks 50IEEAHRV
BINIETEREMEPSD I a7 ) 7ONRE &
UK ETICETARMZREL, £ o v 27 4 DR
THE LY,

MBS UHE

EEMR &

FEA T E by GREGESENT) 23 sk
BEB X OCABERE D 51§ 5 Mo WE Mk} 245 % FERIC
Hui, 2h o055 65 RBHKEM, 180 3Bk
Tdh - to TRTOMENT NaOH H:THIEE S Ntz
T b EWEEMENC 2 (58D 4 % NaOH %NA, Kk
MF 2—7 %4 —CTRUKEERT 16 RLEL «
(Fig)o 7V VMEME®0.1ml Fhfie g icz o
$ 5 3%/ NI IcERES NI, KD OMBEMENT I3
10 f5 B o 10mM BB E K 1A Sh, 3,000< g T
4°C, 20 iR OERHS e, EERAREIRTON,
it 1 ml OFERICEE SN, 3FEORMICHERES
N,

e & BEETE

LRSI NIEMBF = v 713, BKIKEER»S
B MR EY R F A TH D, KHEEIE Middle-
brook 7TH9 (20ml) AHEmEEHE L, fthicA LA V&,

o BmeTBE HI125

TNT IV, FIa—-R, h¥yS5—¥, F)to—,
WRBE) F+y rvyBLUORYIAFYF LY -40-RF
TLr—b, LBRFIELTKROSEOEHR], K I Fv
VB, 7vI7xF VY VB, FUVFVUREE MU XY
TV A, TRy BXFEN->T PANTA &)
EEBATVS, ERERIZ3 X NubBED, ZhbHicid
Middlebrook 7TH11 SEKEEH#, #EE & IEFERMEDTRR
W% 5194 %5 NAP (p—nitro—a—acetylamino—
B—hydroxypropiophenone) & ¥ ¥ % & £ Mid-
dlebrook TH11 #RIEHI & F 2 2 L — b REEHIN S
EEnTV3,

BACTEC 12B 3 Middlebrook 7THO #i{A¥EH (4
ml) ZHEBEME L, oy €4 vokigy, v I
TNTIY, hy5—+4, MCERREHE (YT VR,
K)xFvzFLrv—40-25771L— & PANTA »
518 5TV 5,

THHEMBF = v 7 idHAD Y 2p 5, BACTEC
LBRAANRZ b v e FyvFd vy vyhbhbani,
3 %/ NI EEH & /N K B3 EERBE & 0 AL 720

TRTOMEHT 4 % NaOH GRIBE, 2.6 %) TUOE
S, 200.1ml FEHE 3 %/NIEMICHERE S hi,
TV ) B FE IR S RO 5 5 0.1ml 13/
JUK I, MBF = v 2 & BACTEC R b ViZi30.4
ml TSN, TXTOHEMIF 37°C THEES L,
BomEE SN, MBF = v 7 D& X514 FEK
Jo=—pEEEN S THERICEMI A ERE L, BIE
LERAPMMS Y, 20= 2SN RS R
M EHIFE L 72o BACTEC #Tld GI (growth index)
fEAS 20 103 L 7o e TREEBIME & U 7o

NAP 7 Z +
NAP R /7 v 3 47 x=a—-VOAKROPEILEYT

Sputum Specimen

+ 2 volumes of 4% NaOH solution

Mix on test tube mixer (about 15 sec)
|

Allow to stand for 15 min at room temperature

+ 10 volumes of 10 mM phosphate buffer

3% Ogawa

(0.1mli) Centrifuge at 3,000 x g at 4°C for 20 min

Suspend in 1 ml of the same buffer

Ogawa K
(0.1ml)

MB-Check
0.4 ml)

BACTEC
(0.4 ml)

Fig. Pretreatment of Specimens
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FHERICBR T 2 IBE ORIEE 3 & A ETaIHIfIL,
hoPRERIEEA L E 32 HHIL 7SV, BACTEC
12BN 4 7D GLIEA 50 2 # A2 100 LN OB A 17
DPIIEBRKD Iml 2 5ug O NAPERBS T
4 R EEGUNA TMTEAL, 3T°CITHEL . &
D OEBERIIHBE LCHEPT DIz HBEL
too MOHEDEH GIEAREL, AiHEO GLfED
#EHEH 20K M VORTHEL 2,

5Bk 350 5 ) 7 O8EREE

FTRTOHNEERRIE T — 0V« R V¥V RETHRL,
WT M. tuberculosis complex & M. avium B & U
M. intracellulare #RIEIER DNA 7o -7+ b
(hABSE X 0 53 5) LHERD & DR « EALFI
FCHERIEE L 7o

& ES

TV ) THILERS N MRHRIR A HERE L L 3 %/
B X O/NIK B & i iR 2 gL Lic MB 7 =
v 7 BXU BACTEC K b vicER N, 37°C TH#E
S g

WM KL 2450 % 4 v 2 F LA THEL, AR 86
35.1%) @ a7y 7asniEshic (Tablel,
INS5DH B 3 %/NINEEMHL 65(75.6 %), MB F =
v 7 R E 81 (94.2 %), BACTEC #:RG: 1380 (93.0
%) ThHh, WAEARRELE L2 v 27 4 008K
23 %N E ENFEICED > (P<0.01), #ik
Wid A Z 9T 3 %/ NI D ABGHEB A3 2 Fldd - 72, 86
SYBERRD 5 B 49 BRid M. tuberculosis complex, 31
¥kid M. avium complex THY, Th o THRIEEK
D 93.0 %% DTV, MBF = v 27 & BACTEC v~
27 5Lld M. tuberculosis complex 8 /18EKD95.9 %
ERH L IeDs, 3 %/NINETRINSDT79.6 %%
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Liicd X ote Y AT LTESNI M. avium
complex O#HEIEIE M. tuberculosis complex T
Bohkzh YL TV,

MB F = v 7 (3 65 BERGHEM KD S B S /2 37
M. tuberculosis complex #YEERR®D 100 %%, 180 %
KR 2 o0 1298k 833 % &Lk
(Table 2)o —H4 3 %/NildokthElE1E89.2 % &£50.0
%TdH -1, B, BACTEC D4 #EFIEI MBF = v
7 DFNEHUL TO 7z, BEBGHAE D © O IERERME
g (MOTT) 18 #kd 100 %, Fededtklinr 5o 19 43
Btk D 84.2 %13 MB F = » 7 THHETH - 7228, /NI
HFOBMERIZMAZBELATL BTH -1, TEHDHERE
Btk & FRHAE OME L 5D L a7 7Y 7 ORI
WA EEREE Lo 2 v A5 A00ERD S DI K& L
ML OBNTEB Y, TOERIBREWHITE O PEE
TH -tz (P<0.01),

BEKBGMEMOEL & R M EL 2 & @ M. tuberculosis
complex O F TIicE T 2 HIE BACTEC T
126 HX 16.0 HT& » 72 (Tabled), Thicxtl 3%
ININETIZ209 HE263HThH 720 MBF = v 7 &
27 LTOMRME TICET 2 HEIZ 3 %/NIELD 3~
4 HE D - 1255 BACTEC £ 1% ->TWwi, 1
MOTT okt icE 9 24 HEE BACTECS.1 H,
MBF=xv27122H, 3%/NIHE18.6 HTH » 72,

RO HEGE 3 %/NIETS.3 %icdh bhicds, MB
F x v 2, BACTEC, /NIKTR1%LITTH -7,

W E U CHWINIKE IS, 335770 7045
HER R ERIC BV T 3 /NI O 2 h &35 5
N - te,

BACTEC THMEZ/R LA b vic>0T, GIEDs
50 2 A o BT NTH NAP 7 % bicfiia e,
7 2+ O¥EIFLH 5 HINICTE/co NAP 7 X+ T
M. tuberculosis complex (NAP 5ug/ml B3t

Table 1 Isolation of Mycobacteria from 245 Sputum
Specimens with Different Media

No. (%) of isolates detected by

Species
(no. of isolates)

the following method :

3% Ogawa Ogawa K

MB-Check BACTEC

egg egg

M. tuberculosis

complex (49) 39 (79.6) 37 (76.5) 47 (95.9) 47 (95.9)
M. avium com-

plex (31) 24 (77.4) 26 (83.9) 28 (90.3) 30 (96.8)
Other myco- -

bacteria (6) 2(33.3)  3(50.0) 6 (1000 3 (50.0)
Total (86) 65 (75.6) 66 (76.7) 81 (94.2) 80 (93.0)
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Table 2 Recovery of Mycobacteria from 245 Smear—positive and
Smear—negative Specimens with Different Media

No. (%) of isolates detected by
the following method :

Isolates (n)

3% Ogawa Ogawa K \/p oy or BACTEC

egg egg
Smear—positive M. tuber- 33 (g9 9) 39 (86.5) 37 (100) 36 (97.3)
culosis (37)
Smear—negative M. tuber- ¢ (50 0y 5 (41.7) 10 (83.3) 11 (9L
culosis (12)
Smear—positive MOTT (18) 17 (94.4) 17 (94.4) 18 (100) 18 (100)
Smear—negative MOTT (19) 9 (47.4) 12 (63.2) 16 (84.2) 15 (78.9)

Table 3 Average Number of Days to Positive Cultures

Avg no. of days to positive cultures with
the following method :
Isolates (n)

3% Ogawa Ogawa K

MB—-Check BACTEC

egg egg
Smear—posmve M. tuber- 20.9 99,3 18.0 12.6
culosis (37)
Smear—r}egatlve M. tuber- 2. 3 270 93 3 16.0
culosis (12)
Total M. tuberculosis (49) 21.7 22.9 19.1 13.4
Total MOTT (37) 18.6 20.5 12.2 5.1

LEMSNIHIETNTDNA 7o -7+ 5 bBXU
BERD S DAL T bR S hic, Fi
NAP 5ug/ml itttk 4~T MOTT &Rl N,
NAP ¥z & DNA 7o—7%y b BROEEDR
Hic & AR IBESIC—BL T,

] -3

I anNy 7 ) TREOHEE LM 3R E O Sy EEA Tk
shz, BATRERME» S0 3357 570 7 D5k
LI ETEVENIBE OB EEH LTS, TO
Do B, KikEREE L T4t (MBF = v 2)
BLUI YA A MY v (BACTEC) HBEY AT 4L,
RSO EREBEE LBt Eds2LTH-
120

C O TR 2 Bt & Ut 2 v R F A DSERIRM
Eipoo 3 axy 7 ) 7 oRIG B W IR & D BN
TWABTEMNIHSMITH o, TNHREY X5 AITK
% M. tuberculosis complex DZHEERD % IHEE]IF
PICHEETH - o T DRI Isenberg 57 B

Giger & Burkardt'® OfERE—FHLTWE, LhL
Anarogyros 5V 13 BACTEC £7:1d MB F = v 7
VR T b INEEH A O B RERE: & ORI M. tuber-
culosis complex OEERICHEDEEZHD TV,
ZOWETH SN 2 > DB, WKL INORD I a3
75 ) 7 ONEEROEZBERBREME L D EETH -
7z (P<0.01)s

Wik % Bt & U - bs i @ WA EER o 3t —> & L
THERROZIBHFONE0?, $4bE MBF =
w7 KR VIE 20ml OEEHIABATOE I EH D 1ml
HBWIFENL EOMElOBRENAIRETH 5, BACTEC
Tb05ml ¥ THEEARETH S, {ERETIR0.1m]
DIRETH B, TNUALICHAE RS Licy 27
LE3RNINEICE B I axs 7 ) 7O EEROM DB
BRAERBROIEICHDBEEZOND, (1) A
Blany 57y 7 OMEESD S, (i) A% &
BE Ly AT ATRT VA ) TUERICHIRER S 1
tro ZDROICHMIEOBICY a s F) TICEZ 55
A — VMBS N,
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BRI & SRR R 5 D BACTEC 124k % M.
tuberculosis complex ORHICES 2 HEH 3 %/
ML Zznzn8.3 HE10.3 HEHi T, Morgan
5, Roberts 5™, Anargyros 5 bEREDHR
EHEL TV, MOTT MEoRRicBLTIRE SITK
XRENL LN, 13.5 HRRHATETH > 7o MBF
=y 7 VAFAICKBBEE TICET B HKIE S %/
EDENI DD o Te, REERPEE LIy 27 4TI
BHBEZLT2ENTELIEN, INS5DED—
MAEMHLTVWBEEEZL SN B,

3 %INIEAFHWTHE L 2 DTEYLRIZ5.3 % Th
> 72 —4 BACTEC ToO#H4ZEI130.8%, MB + =
v 7 DZENIEZ0.4 BTH -1 3%B/NIETH LN
B3 Isenberg 5, Giger & Burkardt!® »3gptiit
VI AETHOAEREZEIHEUL TV B,
BACTEC B&LU MB F = v 27 ¥ 25 & E/NIKEH
THE O NI BRROE S BB S HRRERIEC L 5 &
WH KD B LATRRBROEMI LD EVWELNIC DD
LEZ SN D,

DL BACTEC ¥ 27 & BEERMEH S D 3
anNy 7)) 7TONEHCBOTHBNIZY R FATH B, L
o LBt U A ST fowic, T offif]iz RI
FUH D 729 D Fefiii 2580 L 7 i iciRon 2, 2D bl
AEAR N VORROZ ESH D, HATHEREICH
DANZDORIREELEZ SNB, TOYRTFLEHVS
LI RHEITEERMBE SN B T & o KIS
HTREMNTHA 5, FIHHEMEDOR 7 ) —= v /i
B EEZ 5N 5,

MB # = v 2 & BACTEC &AMy 27 AT
Hb, TOYAFLRIESTIA ALY v 7 EVSFED
B8O FTIRRA AIEEBERENE O EV S FE S OFE
o TWb, HATHZ L OFifEeiEr v ¥ —ThL
TOMDANLNTETEY, FREIEKTEbDEE
ZoNb,

DFEYFOESITHED, a7 F ) TONETD
DNA LRV THESED S, £ DT ENFEHEN
TETWVW5, L LR ORI 2iltEico
WTiE DNA LT ERMOFERBOLATVE
Vo BEEZRANCIEHET B3NS N 3 ax
7 7)) T OEKESZHIC >V T OHBRIERETH 3,
PCR 7% &t fn TIRIEHAfIC L 0, HBEMED SEHE L
ANy 7Y TERET BRABLENTVSD, Mitthd
DNA VL RXUVTIHODITE > TOWIWHIE, a7 5
) 7 O EEEERILE D TERE L,

FERE RS S 30T, o yaxysF) T
T A L RIEHEICEETH b, WIARHIE K&
L7y 27 03, FERGERE OB & BT o 1
THER D & DUNEE & L ~NHB S - T B Y, ZofliHi
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ZDH%D DNA N 7 ) ¥4 €—v 3 v, WEFERE
7 7o —F ik, HPLC Itk 2EEDEE 2 —B &
AL L, RHOZHE L OBERICES5 5 T &ty
Shd, Fi, BERMEREOSEFCREIcSh TV
o FEEHE EREOREEMOMmIC, KWICEENT
5bDEEZLND,
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4. POLYMERASE CHAIN REACTION FOR IDENTIFICATION
OF MYCOBACTERIUM IN SPUTA

Toshihiko ARAI , Eizi SHUDO, Teruo AOYAGI
and Takeo TOYODA

(Received for publication August 14, 1992)

Polymerase chain reaction was applied to the diagnosis of mycobacterial infections.
This reaction could detect bacteria in clinical specimens within a few hours. Sensitivities of
the five primer systems reported in 1990 were compared. It was proved that the primer
system reported by Eisenach et al. was as sensitive as culture on Ogawa’s medium for the
detection of Mycobacterium tuberculosis in sputa. Other systems were found to be less
sensitive than this system, and the nested PCR should be applied to make these systems
highly sensitive.

For the practical application of PCR method, we should improve the detection system
to fit for the practice in clinical laboratory. High cost of PCR system could be another
barrier for the practical application.

Key words : Mycobacterium, Polymerase F+—7—X: §ifgE, PCR, DNA, [€6&

chain reaction, DNA, Identification

Bo L L, BRI EIHIEHRS R, ZDRHITid,
FHIZM S BETH 5H IR ERF 10,

FliEAEIE &, BIEAERT 5 T A DFTREL T4 T 25 E PCR 13 &K DEOME ® DNA % 1#ig, [EETE
Thd, ZDOBLWR, BRI E DERMED & OfE%E LhiETcHy, MM TRBEEEICS Y, §TIc
DIFFIC &K > TITON TV B, FEREORERICIZ4~6 1990 i i3, PLER I O 721 5 > DM SRS
BEBBETHY, FEOLOIERREICS 2B2ET OWMENDHD, TNTHRL > EHER > TV BP0,

F &I

* From the Department of Microbiology, Meiji College of Pharmacy, 1-35-23 Nozawa,
Setagaya—ku, Tokyo 154 Japan.
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2T, InsERELT, G, Ak, SEE, L
THEHNIE EEMLT 5L E2RlA DLt Lo
Eisenach & ® 4iE? 13, B OLRBALES#D
&L DNA BFI” #Hitd 2 HikT, 12>0OffEa47
DA EORGINEETN D THEREDOR W EEE LTHE
frahte, TN M. tuberculosis & M. bovis DA
ICREIITH B EWMEEINTV S, Pao 5D4EY &
getfh iz 1o L 8 WEFI AT~ 2 O TR I E O,
TRTCOFMEPRETE 2 b0 LTRESN TV 5,
Patel & ® 4P X0 Hermans 5D HEY 13, *
NENFRIEEEZRIET 26D TH %, Bodding-

OB OEETHE H12T

haus 5@ 4P 12 ribosome RNA @ DNA %R
4 5% 5iET, DNA ORHIBEESEVH, RNA 2
sy 27 s2flOnEEBRER LS5, F,
ZONETIR, BIERICANS TV SA -V a Y EITD
TEIE-T, ABEREERETES S LNMATD
%o

MR ETE

1) ik BEEOEERKREX 2 1Rl b0 %
Ut BEWER IIHA ERBEOEIRME T, AR
O DR L B A —200CItfRiFEL THB VD

1 DNA f#dk
100 m! Middlebrook 7H9 1%l +0.05 % Tween 80 [500m/ 7 5 R 2]

37°C IR &

It EEsE I + D—cycloserine

(BRI 1 mg/ml)  37°C 48 B

STE [10mM Tris (pH8.0, 0.1 M NaCl, 1 mM EDTA] T##r

6,000rpm 10" &7k, 4°C

TR

+lysozyme (HHAXIEE 1 mg/ml) 37°C 30°

+proteinase K (AKX 0.1 mg/ml) 25°C 107

+SDS (FKWERE 1 %) 1A, + 5mil Z&®JK, 37°C 2hr
+ 2 % phenol—chloroform—isoamylalcohol (25 : 24 : 1)

¥ 9,000rpm 10" &7k, 4°C

!
|
I
|
l
2 ml lysis buffer (15 % sucrose, 50mM Tris (pH8.5), 50mM EDTA)
!
|
I
|

aqueous phase -+ chloroform—isoamylalcohol (24 : 1)

} 9,000rpm 10" =, 4°C

aqueous phase + RNase A (RKEE 1 mg/mD) 25°C 1
y TE buffer [10mM Tris (pH8.0), 1 mM EDTA] It U CET
! 2R BTy /-, —20C 1%

} 9,000rpm 30" =, 4°C
) 0 %4 /7 — VT

| xS
m.

1 mi TE <& — (DNA &)

B2 DNA filithik

AN EEHE R E/ (RETEIK)

1 ml ZZ¥/KiciE D4 (1.5ml Eppendorf tube),
J +0.2 ml 4N NaOH %14, Vortex &9 %,
} 15,000rpm 2/, 1ml Z&BE/KITED T, Vortex BT %,
y 15,000rpm 2, 1ml Z&B/KICHE» . Vortex (BT 3,
[10 u! 1M TrisHCI (pH 7.5) + 2 pl DNasel (10 mg/nlin 0.15M NaCl)]

v 37°C, 30

} 15,000rpm 2, 1mil 7+ b YIZ#EH» T, Vortex iBFIT %,
} 15,000rpm 2, 1mi 7 & b VIZiEH» T, Vortex iBFIT %,
| 15,000rpm 2, 1ml b4 %49 5,
0.2 ml @ TE buffer IZ/A0 9, Vortex BT %,
y +0.05 m/ proteinase K (final 1 mg/mi) %0z, 37°C 60" ALEH,
¥ +0.25ml D 2 % SDS %204, 60°C #BE ML 30" ML,
J +0.5 ml phenol—chloroform—isoamylalcohol (25 : 24 : 1) %fnA, EFl,
y

15, 000rpm &

K% L\ tube (IHLD, 0.5 ml @ chloroform %012 T, BF,

| 15, 000rpm 5’

JKIEEH L\ tube ICHLD, 2BOK Y/ —EIA, —80°C 60" ALHH,
J 15,000rpm 5, 70 %x ¥ / — )V TEEIFR, Tl
50 ul ® TE buffer IZi5E» 4, — (DNA /A#K)
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®1 HHSS1=—

P54 0= ' OE & A e thEs Xk
1 5'-CCTGCGAGCGTAGGCGTCGG-%’ M. tuberculosis 2
5'-CTCGTCCAGCGCCGCTTCGG-3’ M. bovis
(M. simiae)
2 5’ —~CTAGGTCGGGACGGTGAGGCCAGG-3" Most of 3
9’'—=CATTGCGAAGTGATTCCTCCGGAT-3"  Mpycobacterium
3 a: 5 -GGGTCGGTGACTCCGGGCGCT-3’ M. tuberculosis 4
5'-CGGTGGGAACGGGGGCGCT-3’ M. intracellulare
b : 5-TACGGATTCCGTCCACCGTCAT-3" M. avium
9’ —CACCGGCGGAACACT-3 M. kansassi
M. scrofulaceum
4 a: 5 -GGTCCTGACGGTAATGGGGT-3’ M. tuberculosis 5
5'-CGCCCATCCACATCCCGCCC-3 M. bovis
M. microti
M. africanum
b : 5 -CTCAAGGAGCGCAAGCACCG-3’ M. leprae
' -TTGAAGGCGATCTGCTT-3’ M. tuberculosis
M. bovis
b} primer : 6

a sequence of small subunit rRNA common and
specific for all Mycobacterium species.

probes :

specific sequences for each species on

the above sequence.

D%, 2[ENTHMF THANT, 2T 127 ik zE T~

2) DNA Offlith « K8« BEEHIEH 055 DNA 3
Eisenach ©® 4ik”" 124 - T Middlebrook TH9 k%
MTREELLCEELSEB L (K1), FHERGTEIC
L BREDORNEICIE, NI TR L A BRIk
FalE L, NaOH MERIC &k » TH—ITBE L - Hilkd 5
K2Rl itk >TDNAZHIH LA, Th b
O DNA i, BSRHROBEBERH N2 0Ic b0,
B 5D DNA Ofifith b o Fikic & -7z, T
&, R % DNase I ML L TIRA T 5 flEkkHE D
DNA Z[Ru\ic,

3) PCR &8k : RRHBIREOKE DNA TOBRH
LD RE LIRS S5O 75 4 v — % H L1253,
13 Eisenach 5, 213 Pao &, 313 Patel 5, 4
l& Hermans 5, 5% Béddinghaus 5075 4 = —
THb, RILBORG B L OBEHEBEETOBREZIZG
Eisenach 58X Pao 5075 4 v —DHEHWI,

BB, 0.5ml ©F 2 — 712, 5ul O¥ER DNA i,
dul ® 5X Reaction Mix (335mM Tris—HCI (pH
8.8), 1mM dNTP, 83mM (NH,), SO,, 1 mg/ml
gelatin, 2.25 % Triton X—100), 2 ul 25mM MgCls,,
B1uM O 754 < — &0 2 B0 Taq poly-
merase A TKT2ul &L, BRAE, Zhic
254l @ paraffin oil Z8H/E L T, Zymoreactor (7
P—KK, R TiTo7l, I3 94°C, 24, 75

— 43

1< —F5513 60~68°C, 2743, HEIZ72°C, 24r& L,
INZE BT - oo IKEMIZ2%T #o— 245 VE
SUKBIL, TF VY AT o FCRB% EREEAS
THB SN/ DNA Oy FEBEL, TR~ —
71 =123 ¢ X174 RF DNA ® HaellliH # & U Hinf

1 2 3 45 6 172" 3" 4% b* 6"
Todzg—1 ToA =2
DNA from M. tuberculosis H37Rv :

DNA &
1. 50pg 1°. 500pg
2. Spg 2. 50pg
3. 500fg 3. bSpg
4. 50fg 4. 500fg
5. ofg 5. 5H0fg
6. 0.5fg 6’. ofg

3 % DNA TR HERE
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1 2 3 45 6 78

754 =—1{EH:
<—#—: ¢ X174 RF DNA/Haell ; 72, 118, 194, 234,
281, 271, 310, 603, 872, 1078, 1353 bps
DNA from M. tuberculosis HyrRv
DNA &HEREED
1. ++
i
150
20
<10

f5% DNA
v —h-

0o~ O Ul &~ WD

B4 /NIEHIE O DNA T OFGRLERR T

LW %MW,
& S

TR HH Middlebrook TH9 Biih T%# L 72 ik
HoFHR L DNATHRL 54 2w—1BLU2I1ck
ZRRMBAE L, ThZh 100fg B&L U 10pg TH- 12
(3D Ffz, /NVIEEHIEBRREKE HFMEHICLIcb D
Tb, HikoEETENZENER 10 HB L1, 000 8
Thotz (K4)o

BRI - R R /N | RIS B R TR T 5 A
-1 (¥5) B2 %2H\/ PCR OfREL 21
Flto UL, 794 <— 1T, BHEAGERELZTY
B LihEER TS, B DA XOHIE DNA A
Xhice 794 ==2RIEL KREFECTHETH > 725,
BCG #%k i3ttt b, HohDEETREHN & IFRI
344 XD DNA plEigs i,

oD 7r54 < —  —HOEKICOWT T ITA 7 —
3, 4BLU5%H 0k PCR 2B, TNo bR
BEL, 754 <—52BRVTHEBEE bR, -7,

BEEEED S ORI % 3 B LU 4 ITHEEME DR
%5 Utz MEHE Gaffky 58, B X ->THT, 7
54=—18BLU2TDPCR OREER~ I, £,
B, REoRIck > TEEL, BEREDOLD
BREIETER VY, DRTOEET M. tuberculosis #*

— 4

fo% HE 6T E E 125

754 <—1{EH

< —#h—: ¢ X174 hinf 1 ; 75, 154, 220, 298, 344, 396,
507, 517, 1632 bps

. tuberculosis Hy; Rv

M. tuberculosis #1l1 B

M. bovis BCG

. bovis NIHJ 1921

M. kansasii NTHJ 1619

M. intracellulare NITHJ 1618

. avium NIHJ 1605

. gordonae NIHJ 1617

HIfE :

SRS, IRCSICR O
- i
= =

®© -
NS

5 PCR #:iC& 2 HERH

BitshTws b0 M. tuberculosis DRSFEITINA
Fro THNODOREEEE EDIDHNED TH %o

£ %=

JEEERE DNA 2BV e HBRAE R, 7747 -
1BL02 Tl 100fg BLU l0pg TH-7co TR
ZRENMNKE 10 EH L0 1,000 @Ik T 5, £,
NIRRT L b DT H, BIRORE
#TENZNEE 10MB L0°1,000 <, DNA TH
NEFEREFEETH -1, LEMH-T, 1HDOPCRT
BoNARMEE MVERECRIDBE TH S LEEMTE
%,

>35 4 =— 1 OFFESIE Eisenach 5 O#E@ED M.
tuberculosis BLU M. bovis ICHRINTH 7o L
HL, HESREELTFSE, thoEEKRTLRIZLY
1 ZDHIE DNA Akthah, 68°C &@WiRETITD
SEDH 1o 7547 — 2RI BSEETHIETSH -
13, BCG thcltThy, HoroRETRANE
WER B4 4 2D DNA BBEIES i, ZOMDT S
f2—Tb, WERITFS54~<—2 LEEBETHD, B
B 2 hZhoWEBO R >1, 7747 —28
YU oD 754 v —%% 1 RIRTHHT 24688 H
ZH:clE, 1@ PCR TR EEIESGSNEVD
<, Q[ OEIEEER D KT nested PCR 2 ET
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#£2 PCR &3t
S PCR
Runyon 434 Bl &S S5 42—1 F5A<w—29
FEERE M. tuberculosis Hi; Ry + +
HILB + +
M. bouvis BCG + -
ATCC1921 + +
I M. kansasii NIHJ1619 - +
M. marium S-5 - (+)
M. simiae NIHJ1627 —
I M. scrofulaceum NIHJ1626 - +
M. szulgai 649 - (+)
M. gordonae NIHJ1617 - +
m M. avium NIHJ1605 - +
M. intracellulare S—9 - +
NIHJ1618 - +
M. xenopt NIHJ1638 - +
M. gastri NIHJ1616 - ?
M. nonchromogenicum NIHJ1622 - (+)
M. terrae NIHJ1630 - (+)
M. triviale NIHJ1632 - +
v M. fortuitum NIHJ1615 - +
M. chelonae NIHJ1609 - (+)
M. smegmatis NIHJ1628 - +
M. phlei NIHJ1624 - +
M. flavescens NIHJ1614 - +

»H 5,

wmEWED PCR BT, BRICLIRBETT4
< — 11tk % PCRBHDO—BREH~7/, Gaffky &
¥ 5 DTN BT PCR BTS2 45,
ZNLTFTIERMNEMTH 5 & PCR bRk - 72,
—, BEEEED S DL Gaffky 5B 0 TH->Th
PCREGMET®H » 7o THIIER EFETIZ PCR 0
HIRADERLT Y, AR TROBOBTOLRINTS 325,
W TREMOEERSELE LW E PCR BT S
BWIEERLTOVS, 754 < — 2 DN EL SV
DFEENECC LItk b b0T, 2ELEOBRIEERE
D9 nested PCR BRERDTH 5 9,

BETE, &5i12L D Mycobacterium WHH®
75 AT —BHESNTVAY, 287 PCR (I
T3, Eisenach S X DIEEOEVT 54 = — 315,
VWENBEEAE FIF B0 nested PCR Itk ->TH
v, Boddinghaus 505 T, WlEEERIEELE
ELTVE, UL, COBERITAR, TOlENE
ARESNTOBEHEITRROERETH L EEZS
N5,

Bw 754 v —%#E~NE, FiBEKRLIC PCR kM
W, WY, FHTHEI LRI IENTEL, L
L, RITHEPBEEOREZEDO MG EELZRLED
T, RHAEEAREZ NG ICRBT 2 0ENH 5, T,

PCREM/NF vV Mk > THON TV 3D TRE A%
CTCERVILEBHETH A9,

¥ & 0B

# 1Rl Eisenach 5®7 54 <—(1) & Pao
5D7 54 % —(2) %PV T PCR & Tl BRIk 1%
B & MO TTEER OB IR ST RETH 5  EdRa Mz,
%72, PCR T & 2 iR, HH BRI
BIRENH 25 T ENBEERETHIEHE NI, i
Patel 5 BLY Hermans 5O 754 v— (3BLV
4) BB B, BRHIEIFEGE & 2 o ftho FiBEE o #5)
WY T h o o, & 72, Béddinghaus & (5) 1%
rRNA Z#Ric L <, BELV S VORIERERMIELT
W, BRERRIFTH B0, B PCR Ricimz <
BEREHVAOT, BENME BT X, EHYTH
WEEZ SN, PCREDOEH EOYGAIE, HBEhHH
SUTLTHB, i, MATICHEAT B ICBRMAE
KHHEPBETH A9,

X [y
1) Innis HA, Gelfand DH, Sninsky JJ and
White TJ, eds. : PCR Protocols, A guide to

methods and application, Academic Press,
Inc, USA, 1990.
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£33 BEEEDOOME (1)

TR EEAR HY PCR Bt

A&
é{zg mES RBEE  Goaprey Sy EERE o TS oy HE
T 1 ¢ S 9 + + + + ? T
> N - 8 9 + + + T
3 N 6 7 9 + + + T
A I 6 7 9 + + + T
5 N 62 8 + + + T
7 . ¢! 8 + + + T
s NN i ° 8 + o + + T
o N 6 18 8 + o+ + 2 T
o NN ¢ 5 8 + + + T
o I ¢ 4 8 ? - + T
11 I s 7 7 + + ? T
12 I <15 7 + + + ? T
13 H < 13 7 + + o+ + ? T
¢ I <+ 38 7 -+ + + T
17 I - 8 6 + + + ? T
15 HEEEN ¢ 5 6 + + ? T
19 I 6 12 5 + 4 + + T
13> I < 1° 5 + -+ + + T
« I 2 5 ++ o+ + ? T
1 I 6 4 5 +or + 2 T
22 I <+ 24 5 + + + - T
23 I 6— 3 4 + + + + — T
s I <+ 6 4 - =+ ? ?
26 N 4 - * ? ?
15 | 6—19 4 - - ?
28 I 4—12 3 + + + + ? T
20 I 6 1° 3 + + + ? T
30 IS 3 + + ? T
¢ HEE < 2 3 - ? ?
31 T <+ 22 2 + + o+ + ? T
s HEEE - 2 + o+ + 2 T
34 2 + = 2 T
35 T <12 2 + ? ?
> N - 2 - 2 2
s NN < ° 2 ? ?
36 [N 2 2 ?
37 I ¢ 14 0 + 4+ + -+ T
33 I < 22 0 + + + — T
30 N (- 5 0 + o+ + - T
0 N < 18 0 + + -+ — T
1990 I + 10 0 + + - — T
23 I <+ 24 0 -+ + - T
14 N <+ 10 0 “+ -+ + T
4 HEEEEE 1! 0 + + + T
45 I <+ ¢ 0 -+ - + T
12 I 0 + - - T
46 1 6 22 o] — — ?
1 . 1 0 - - 2
a7 N 5 ¢ 0 + 2
17 I G 8 0 - - 2
29 HEEE 5 0 - — - T ?
1 I 0 - - - ?
so I <18 0 =+ - T ?
52 NN G S 0 - - T ?
53 M - S 0 - - + T
48 N S 7 0 — + T
54 I 4 2 0 - - - T ?
¢ N - < 8 + + + — 2 A
14 1 <+ 18 7 + + — — A
20 I 6 ¢ 5 + 4+ ~ A
21 ] 4—20 5 + 4+ + — ? A
O 0 | 5 + - ? A
27 I 1 1° 3 + o+ + — — A
2 I + 10 2 + + - - A
7 N 613 2 + - ? A
42 N <+ 4 0 + + - -+ A
15 I < 7 7 + + — — 1
24 N < 5 4 + -+ + ? 1
33 NN <18 2 + + ? I
41 N <+ 18 0 + + - -+ 1
51 1 <+ 10 (o] - + -+ 1
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R4 BEREDSOBRI (2)

. ot 1 PCR
Ba mEEZ  mmS (Gﬁﬁiﬁgﬁ) s o POREN . wm
7 1 - s 9 ++ + + + T
12 I -2 9 + o+ + ? T
32 I - s 9 + o+ + + + T
44 I 1025 9 + o+ + ? T
20 I 718 9 + + + ? T
2 I 9 ++ + + T
o I 9 ++ + - T
21 1 023 9 ++ + + ? T
I . 8 ° 8 - - + T
31 T 2 8 + + T
33 I 3 8 ++ + + + T
46 T 1023 8 ++ + + ? T
3 N 30 8 + + + + T
25 I 16 7 + + + + - T
27 I -2« 7 ++ + + - T
10 I 72 7 + + + + T
13 I 7 + - ? T
3 I 0 ° 7 - + - T ?
s52 I ° © 7 - + ? T?
24 I 5 25 6 ++ + + - T
2 HEEEE > 6 + + + + T
53 I °1° 6 + 4+ + - ? T
42 1 1023 6 + + + ? T
37 I - 3 6 + + - T
11 I 13 5 + 4+ + + T
6 N 13 5 + - ? T
22 5 - + - T?
40 | 1010 5 - + + T?
7 I 4 + - ? T
2 I 18 4 - ? T?
23 I 10 4 - - - T ?
14 I - ° 3 + 4+ + ? T
16 I - 2 3 + 4+ + ? T
O I 2 3 ++ + ? T
43 N 0 7 3 ++ + - ? T
45 I 024 2 ? T
35 I +-10 0 + + - T
3¢ I <! 0 - - ~ T ?
32 I 0 - - - T ?
s I 7 o - ? A
51 I 1024 6 + - ? A
47 I 024 6 + + + - ? A
4 HEEE 13 5 + + - ? A
50 N 021 5 - - ? A
1 I - ¢ 3 ++ - ? A
15 I - S 3 - - ? A
49 1 019 2 + + - ? A
5 I 7 3 1 + - ? A
26 I - 18 + + -
5 I -8 3 + - ?
48 I 10-25 3 + - ?
2 I - s 4 ++ - — K
39 T .- ¢ 0 - - - ?

T : M. tuberculosis, A : M. avium, 1 : M. intracellulare, K : M. kansasii



794

2)

3)

4)

O OHeTEs HB12T
x5 BEARE, O ORHE (&FD)
[M. tuberculosis]
LY PCR 5% N0
Gaffky 58 & BRI BHER RIEE —3R (%)
9 + 12 12 100 100
8 + 11 10 90 90
7 + 8 7 84 84
7 - 2 2 100 0
6 + 10 9 90 90
b) + 7 6 84 84
b) - 2 2 100 0
4 + 2 1 50 50
4 - 5 2 40 60
3 + 7 6 84 84
3 - 1 0 0 100
2 + 3 3 100 100
2 - ) 1 20 80
0 + 11 9 81 81
0 - 13 2 17 83
&Et + 71 63 89 89
- 28 9 32 68
[M. avium]
8~10 + 18 0
[M. intracellulare]
7~0 + 7
- 1
[M. kansasit]
4 + 1 0
[AHA]
0 - 1 0
fREt 127
Eisenach KD, Cave MD, Bates JH, et al. —-518.
Polymerase chain reaction amplification of 5) Hermans PWM, Schuitema ARJ, Soolingen

DNA
Mycobacterium tuberculosis. Infect Dis. 1990
; 161 : 977-981.

Pao CC, Yen TSB, You J—B, et al. Detection

and identification of Mycobacterium tuber-

a repetitive sequence specific for

culosis by DNA amplification. J Clin Micro-
biol. 1990 ; 28 : 1877-1880.

Patel RJ, Fries JWU, Piessens WF, et al.
Sequence analysis and amplification by
polymerase chain reaction of a cloned DNA
fragment for identification of Mycobacterium

tuberculosis. J Clin Microbiol. 1990 ; 28 : 513

6)

7)

DV, et al. Specific detection of Mycobac-
terium tuberculosis complex strains by poly-
merase chain reaction. J Clin Microbiol.
1990 ; 28 : 1204-1213.

Béddinghaus B, Rogall T, Flohr T, et al.
Detection and identification of mycobacteria
by amplification of rRNA. J Clin Microbiol.
1990 ; 28 : 1751-1759.

Eisenach KD, Crawford JT and Bates JH.
Repetitive DNA sequences as probes for
Mycobacterium tuberculosis. J Clin Micro-
biol. 1988 ; 26 : 2240-2245.
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5. DNA PROBE AND POLYMERASE CHAIN REACTION FOR
DETECTION AND IDENTIFICATION OF MYCOBACTERIA

Hironobu KOGA * , Yoshitsugu MIYAZAKI, Shigeru KOHNO,
Shigefumi MAESAKI, Mitsuo KAKU and Kohei HARA

(Received for publication August 14, 1992)

The DNA probe and polymerase chain reaction (PCR) technique for detection and
identification of mycobacteria were compared with the conventional smear and culture
method.

The results of identification by DNA probe agreed well with those of the biochemical
method. Moreover, six percent of Mycobacterium avium complex (MAC) were revealed to
be mycobacteria other than MAC by DNA probe.

The nested PCR for detection of gene coding protein antigen b of Mpycobacterium
tuberculosis complex showed excellent specificity and sensitivity. Then we applied this
technique to rapid detection of M. tuberculosis in 222 clinical samples. The agreement
between nested PCR and the biochemical method was excellent, and 17 cases were diagnosed
by only nested PCR in spite of negative results by smear and culture. These cases were
unlikely to have yielded false positive results since their clinical features were compatible to
tuberculosis.

From these data, it was considered that the DNA probe and PCR technique were
extremely useful strategies and would contribute to rapid diagnosis of mycobacterial
infectious diseases.

Key words : Mycobacteria, DNA probe, F¥—9—X: bW, DNA v — 7, PCR, &
PCR, Rapid diagnosis W

* From the Second Department of Internal Medicine, Nagasaki University School of Medicine,
1-7-1, Sakamoto, Nagasaki 852 Japan.
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T CoIc

1950 4R 1d 300 77 A, 1960 £ iz 160 T A L5E
B 3B - F b MBEOFEKIE S, 1989 4£1T13#5 24 HA
KL, —RIEHICETLTwAPicAZT, £TA
731985 0 & 5 EEM O HEBERAEMEATH B &,
WFENS 5 FAGEHR L, BLAEEIVL, bIH
RESHEMLTED, & ICEEETORDHE DL
PHEVD, FHAMRICATS, RIEZICER 1,000 FH
ADFERBEEIFF L, LIRS EEBVWTZOD
EEHBERTH %, & SIARIEBREOERLP com-
promised host O4fN, AIDS HETORIED &,
FEIE H 5 W IFIEERIPIRRBIE OREED & SICE M LT
3T LTS, T ORMBNIEE GERNSIRRIE O
UMWHCEEND ETATH 5,

FERE o2 lrid, BEEREER, v~ ) YIRIG, X#R
B, ERERES SIS NED, Th oSO
2 100 4E BRSBTS Nz b DT, ZDHREH L L2t
FEOMSITH SN TV, HEEZWNIT IBIKH D5
EOIFHNEETH D, %D bl Hikms Bk Res
Thb, L LEBEN A AL T bESHE»IECRDIRE
PEFCICREEHRZ O EP, A7 F-BHEMAGE
WZEDD, VTN XIEERE b EFICHEIT LSS
NRB OBV, ETAMWNIEIC T 0 = - HEETE
3L BETICRRIETS1I~2HHEEL, ZD
BISFA TV VTR MPEEREVATRELE B E10E, —
HORBMWKRT T2 TICRENMZET IR ELBD
%o

—7, 1970 ERIT A D & 4 L R 2D EEF DI
BOWT, HTEYFoRERsEEIcES L, LZvic
DORFTHINHEINS X H IS - TE T, EYHED D
THWMEM O SR T OMHEPEL—HT, DL
HEMREBERZHNICBISHT 2 CEhEZONE LD
0, £FIIULMIT DNA probe i, XRWT poly-
merase chain reaction (PCR) #EMpAF S, H
B & 2 AN R RN IS IR O IR B 2 MR L & S
L BERA G, HRMCD, FAEBOBERBREICEL
THZOENLHEHEMWRENTED, bhvbh b4l
I HICEKE D PCR it 2WTHTOREF 2 A7
DTZDOREREMET 5,

MRE L UHE

I. DNA probe %

1) B

BIBAFH 2 NEB & U % o B o THEERME
oo EEs N, A LN EE & h o BUBRE 240 Bk (M.
tuberculosis 109 #, M. avium complex 101 #,
M. gordonae THk, M. fortuitum 6k, M. scro-

& % EeT& HE 125

fulaceum 6%k, M. nonchromogenicum 5#k M.
kansasii 3 ¥k, M. chelonae 11k, M. xenopi 1 #k,
M. szulgai 1) Z{ER L 7,

2) DNA probe

Gen—Probe # THFE S N/ HiBREEEH O DNA
probe (Rapid diagnostic system)?? ZHW, &
D=2 T MVHEEL, DIFD LS ZFIETRAEZMETL
foo 1 % D/NIIEEH B Sy BERSE S N HURE & 2 ml
DWHEAE K ICF S ¥, WE% McFarland No. 1
ICTHEE U T2 100l OBIFE MK % 15 53 IS BALEE,
W]t~ L DNA probe &k lml %ENAZ,
72°C T 1 MpfijEEE L7, = D% Aml OOYEEREINA,
E USRI 5 NRRIES #7244, 3,000g T 2 4
L, EEREBT, b0 —EERARICILE OBUREE %
YA Y vy =TT IAMIRE L, Z OFHME & 2
WDl S % 4 T F4E—va VEEREHL, C
DA 10 %L Ex2BGHEE Ui,

I. Nested PCR

1) gtk

U Ui 1, MEE ORGRS L O i
IR BT O AWM SCEH IR S5 S0 ITT O 9|
FEA Wz, M. tuberculosis (KMC T101, H37Rv),
M. bovis (KMC T210, BCG), M. scrofulaceum
(ATCC19981), M. gordonae (ATCCI1470), M.
avium (KMC3101), M. intracellulare (ATCC
13950), M. xenopt (ATCCI19156), M. malmoense
(ATCC22619), M. haemophilum (ATCC27501),
— B AR B R s &k ORISRk o T EC 8 BT %
Wic, S, epidermidis (ATCC12228), S. aureus
(ATCC25923), E. coli (ATCC25922), E. cloacae
(ATCC23355), S. marcescens (ATCCS8100), P.
aeruginosa (ATCC27853), A. calcoaceticus (HEIR
SRR, P. mirabilis (BERBEK . DUBRER & Mid-
dlebrook 7H9 broth (Difco Laboratories) T, —
EENE LB medium?® icTHE, WMESE, M
tuberculosis O —IBIIEBERZITV, 10 fEHIERS
ZAERE#%, 10* CFU »5 107 CFU g cofifictzh
Zhikikd 3 PCR A M7 L, BHIC X 2 RHIRA %K
Sl

2) HWED» S5 O DNA flith 5 & CEEIRI A O QLB

Tablel WRL& ST, HERE» SO DNA fliH
FEARIC Maniatis 5% O LEICEL TIT- 1o M.
tuberculosis »» S L7 DNA o—ii3, Fluoro-
meter (Model 450, Sequoia—Turner corporation)
12T DNA BAHEL, 10 f5HEIEIZ/ERE, 1ng
»o 1fg £ cofific#hEh PCR %ifTL, DNA
BRI K 2RHBRAZ B L 7o

BIBRERBA O IR G 70 BRIk, Mok 48 Mk, &
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Table 1 Preparation of DNA from Bacteria and Clinical Samples

1) Isolation of DNA from cultured bacteria
« Mycobacteria was grown in Middlebrook 7H9 broth
The other bacteria was grown in LB medium
« centrifuge and resuspend in Tri—Glu—~EDTA solution
» add lysozyme for Gram—nagative bacteria, or lysostaphyn

for Gram—positive bacteria and incubate 5 min.

at room temperature

+ add 0.2 N NaOH/1% SDS and incubate 5 min. on ice

+add 3M KOAc and incubate 10 min. on ice

* centrifuge and remove supernatant to another tube

+ add isopropanol and incubate 10 min. at room temperature

« centrifuge and resuspend in TE buffer
* extract DNA with phenol and chloroform,
and recover by ethanol precipitation

2) Preparation of clinical samples
+ add dithiothreitol (1mg/ml!) and incubate 20 min.
at room temperature when the sample is sputum,

whereas the other samples were not treated

» centrifuge and resuspend in TE buffer

* add lysozyme and incubate 90 min. at 37°C
* add proteinase K and 3% SDS, then incubate 30 min. at 60°C
» extract DNA with phenol and chloroform,

and recover by ethanol precipitation

31 Mg, MhRaBEE e 25 BRIk, B 16 ik, fEUK 4
MK, [ 6 BRIK, JR 8 MUK, Hih 4 Ak, Akt 6
Bk, B4 Bk DE 222 Bifk T, BAIZHOWVTEHE, K
#B LU Nested PCR % MifT L HLEIRGT L 7co 7838,
[Fl—REF 2> SR & 0 [Fl— T O MRk TRER
RAFRIL 5810, BRSO N ROk EAE
LTIMIKEAIT LI, TXRTOKRIAKE lysozyme,
proteinase K JLFEAfififT L, phenol, chloroform i
T4 DNA %A%, ethanol BICTEINL 72, &
B, RIKBERDEE O A LG O R{IC Dithioth-
reitol ERIBE H7,

3) 754 < —0fEfB LU PCR D&

Table2 12Kk L7 & 512, Bengard Andersen 5%
DEE LI, M. tuberculosis @ 38KDa & (pro-
tein antigen b, Pab) % 2 — 4 2@ F DR
R RENICHEIET 3 754 v — EVER LT, 31 B
PCR Hicid Sjobring 5% #E L7714 < — DI
HEFIEFE L 0%, %2R PCR Hicidz olfllo
BRI ABZIZ L TI8EED 54 < -2 ERL,
ZzhZhn DNA synthesizer (Model 380B, Applied
Biosystems) IcT&KL 720

PCR ONIGHE B & %M 1E Table2 TR L7z b D%

H\, DNA Thermal Cycler (Perkin Elmer Cetus)
ICTHEIR U 720 58 1 BRPME PCR R I'#RIc, < OYalgRE
MEEAERIGK % 10ul 8RELL, Fr LW 90ul RIS
W EBRAL, 10HEFEUEAETICH 2 B PCR %
1Tl BTHROMIEEY ORI, 3% 7 Ho—2x
IVINBSIKEI ZifT L, ethidium bromide Z:fic
TNV FEHER L, BBShioNy FPEHNE T 58
EFRBRAB DN ESpEHET 2D, M
tuberculosis (H3TRv) » 515 517258 2 By PCR B
¥% probe & LTHW, BEDHE 1B PCR EY%
ECL gene detection system (RPN2101, Amersham
International ple) ZH\ 7 Southern blot hybrid-
ization ZMEfTL, NV FOERTHREEEHEZ L/,

& ES

1. DNA probe i

HALZEREIERESR & DNA probe 1T & 5 [6)ERG H
L &N LT Table 3 /R L1z, FERAEEEEH DNA
probe FAEALFHEORHRE L —HKL, BEEB XU
R L BIC 100 % TH - 12,

¥/ M. avium complex (MAC) [EEH DNA
probe &, A{bAFMIC MAC &EES 7z 101 #Ricxt
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Table 2 Synthetic Oligonucleotides and PCR Condition

1) Primers used
* First set primers
5'-=ACC ACC GAG CGG TTC GCC TGA-3’
5'-GAT CTG CGG GTC GTC CCA GGT-3%
» Second set primers
5'~-TGA CGT TGG CGG GAG CGG-¥
5'—=ATG GTG CCC TGG TAC ATG-3’
2) PCR mixture (total 100ul)
*90ul of a reaction mixture :
50mM KCl, 10mM Tris—HCl, 1.5mM MgCl,,
100 £g gelatin/ml, each deoxynucleotides
20 pmol of a pair of primer
* 10ul of a target DNA
3) PCR condition
* put 100l of light mineral oil on PCR mixture,
and denature at 98°C for 10 min.
* add AmpliTaq enzyme (2.5U), followed by thermocycling profile.

Denaturation 92°C 2 min.
Annealing 58°C 1 min.
Extension 72°C 2 min.
Cycles 35 (First and second PCR each)

4) Analysis of PCR product

*run on 3% agarose gels (NuSieve GTG agarose) in TBE buffer,

and stain with ethidium bromide

Table 3 Comparative Result of Biochemical Identification
and DNA probe

DNA probe for DNA probe for
M. tuberculosis complex | M. avium complex

+ - + -
Biochemical + 109 0 95 6
identification

- 0 127 0 43

Sensitivity (%) 100 94
Specificity (%) 100 100

L, 95 BRICIIGHERR LA, B0 @ 6 fricizfatT,
BRI E 94 %, FFREMEEE 100 %TH - 1,

II. Nested PCR #

1) PCR O#FM:

REHRE IO T 2 B RMEA RS L 2R, Fig. 1
WWRL7c &SI, 419bp O 1 BfE PCR EYIZ, K
BBt (M. tuberculosis, M. bovis) D&k s,
zofh T EBEORBEICIED SNEH - e M
xenopi DV — VI FRPSEB B/ Find 5708,
Southern blot hybridization DR, HHE 4 38

EFWA TRV ISR S NI, F-—BHE 8
W Icxd 28R MA Fig. 2 1IS/R L7, E. coli ® E.
cloacae B EWH L THFRPREL ZHARD NV K
& bDD, Fig.3 1/RkL* Southern blot
hybridization DFER NS DNV FIRHEEL, FEE
RO DOTH % EMMERE NI,

2) Nested PCR DKE

@ Efuc & 2R HFRA

Fig. 4 1o/ Lck 512, 1 Bl PCR OMHIRA 2
M. tuberculosis 10° CFU T& - 748, HOTHE 2 B
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Fig. 1 Specificity of PCR against
Mycobacteria

419 bp >

Fig. 2 Specificity of PCR against Gram
—Positive and — Negative Bacteria

419bp == ‘

Fig. 3 Southern blot Hybridization
of PCR Product Showed in Fig. 2.

B PCR %175 & 1,000 f5&BEH EF L, 107" CFU %
T*ﬁtﬂﬂﬁgk f; 2 7}:0
@ DNA Ei &k 2B HIBRA

799

(CFU)
M control 10* 10° 10° 10 1¢° 107 1072 107% 107

419bp e First
PCR
Second
322bp= PCR

Fig. 4 Sensitivity of First and Second PCR
by Serial Dilution of M. tuberculosis

ng  pg fg

M 1 10°10 1 10010 1

419bp = First
PCR

322bp = Second
PCR

Fig. 5 Sensitivity of First and Second PCR
by Serial Dilution of DNA Extracted from
M. tuberculosis

Fig. 5 ic/Rn Lk HiT, 51 BM PCR ORHBERIZ
10pg ® DNABRTH - 72 A%, 0 THE 2 B PCR %
75 &30 1,000 (5 A EF L, 10fg F ot
fE& 15 1o

3) BRRBAD & OfERKEB

Table 4 IC IR FEERBARD PCR, &, HHk
FEDFERAZ /R L, Tableb T i32B{kic>oWwWTo PCR
HEREkRE (B BB SoWBEAER L7, ki
TBHTH - rckelkid, 1HIEBROTINTHET, &
B BBTH -1, HMERETERETH -2 1712
koS5, 1558K1d PCR TbRRMETH - 45, 17TR
HEBEHEERL, FREEZ I %TH -1,
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Table 4 Relationship between Smear, Culture
and PCR of Clinical Samples

PCR + -

Culture + - + -

Smear |+ - + - + - + -
Sputum 18 2 4 2 44 | 10
Pleural effusion 1 42 | 48
Gastric juice 7 2 5 1 16 | 31
BALFY 4 1 20 | 25
CSF? 1 3 12 | 16
Ascites 1 3 4
Blood 1 5 6
Urine 2 1 5 8
Bone Marrow 4 4
Biopsied specimen | 1 3 2 6
Pus 1 1 2 4

Total {31 9 9 17 1 155 {222

1) BALF : Bronchoalveolar lavage fluid

2) CSF : Cerebrospiral fluid

% -3

10 BAERT 2 & 2 F0E L e ) THEYYR, KR
BOBWHICHEFEOES IO KB EE AL LT
2 b, BIEMREOZM O A SF, Ein TRz IC X
34 v 4 =70 vidEOEKHENTON, TTICE
 DIEFINBEEEY - TV 5, BEGEBWONEFICB WL
THPINTIREL, ME, v~ a3 735R<, 753V7,
V5w FT7, 9ANR, w5V T, Za—FEVYRXFRIA
Y =7 &icxtd 5 DNA ZWiEPBRA KBS h--D
H 3, SAAlbbN FHIRE I T2 DNAZK & L
T, DNA probe #& PCR #ExEKHL, WIns R
T REME S,

Gen—Probe # TR F & W P E [E & H DNA
probe &, RERDAALFEWIEE L & BT S AHBIVEDSTE
Hon, LrbEHEHOY BItERBPEOINEEVI A
TENIREETH >, FiEKIE MAC EFEEX
hTuwkEKORICd MAC TREVEKERSKG6 %5
FNTOWAZEMHEHL, X EESREED DTS
BOERPEBWHETH S EEbLI,

U LAEOREM & LT, R ERR RS RN T
FERVWBI LD, HE—ERULOBBELELT S
TEREBBT SN, HiE ORI, EEFBSE
Y (LFFE, 77 ) =YY AT AT V) 2GR
L7z DNA probe”™® #Bi%&h, ko RI #ER
HEHEBELNTEY, BEHREh-DHEEED

Table 5 Comparative Result of
Smear, Culture and PCR

PCR

+ —

Smear |+ [49] 1
or
Culture | — | 17

Sensitivity (%) 98
Specificity (%) 90

155

N3, L LBEOMEIEET, EEROEKRBRIKIIH
BUBAELEL, taBBEIEICEEATV S E
R 578V, T4 BACTEC ¥ X 7 475 K DA K
D, INELHAEDLETRIBBEEED 5 LRbRES
NTRVDEH, PROKEI°~10° CFU OEE &
BTHA, LIchi>T, KL, BEERBRED SERER
BEZRHT 2 I3 T ZHABORMMAEShTVWE XD
cBbn s,

ZD k57 DNA probe HEOREEH> 2 &2 HMN
ELT, RiTPCROIGHNEZ ShiBH T, 1988 4
Saiki'® Sic & - THE SN PCR I3, HH9E T 28
EFO—HA2RBRENTEER OS> bIchigET 2 B0
HIET 322 EMNTESL LV, M TEPNTENZS
HEThHo, MYBEEREECEEETOWEICHV SR
T&E o METRBPEDFIFITB VT HEAICIGHE
Nhe, &I, BESREEL Y 1V 2 ERYE
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(HIV, HTLV -1, HCV 7% &), # 1 =fizs, H50
IR BHIR A A8 & 4 B PIBRRTE 1S okt L ChIR
WA TH 5,
zZTbhbhbhid, BRI L TREEZRA S &
AFEZ ., BEHBEICHFRENTHEEAB L OZ 0%
a— N4 28 TFOEIIEAT, ZOEERYS LK
WICH St DodH %, BFEE TIZ65kDa, 38
kDa, 19kDa, Dnad 75 & Q@ {nF D EHLES, %
NoH PCRICK ZEMIIC SRR TVR Y,
ONOLNRBBIEZTICHT MO 75 1 < —%2{EK L
TZ DRI WTRET L2 #55%, Sjobring 5% 78
#E L7, 38kDa @ Pab O—#Zk4iEdT 2754 <
— DR GFEREICENTB Y, EEERICH L TOAK
55 EARMREL, Dk NEABRIIGH L.

Nested PCR 13 2 E&fic PCR %475 HiET, 1B
M2y PCR &0 bEEAR LIF5EA2HME LD
DTH b, HTLV— 1P ® HBV® & %&(fdh ok
T 2HEE LTI TIRMESNTVAEY, bhvbhd
[ERED kAW TREMBE ORI DWW T L, Z
DFER, 2B#E PCR 13, REBLU DNABDOWTH
BWTH 1B PCR &L EBED 1,000 5 EHL, ©
& LT 0.1CFU & THRiLAIRECTH o 72 L LE
DOREFEENICIIEEPHIE S N B DNA A28
TNTOARAREMES S 0, IEHSBRHBAR L EEVEL
Mb LN, £ TDNARI K2 RHEBAREZKRE
L7k, fERE O 2 CFU 229 5 10fg TllE
ARETH > 12T &S, KREOHETIIEKENIEMETS
FHAETNEMRHTE 2REOMETE 3 TH L L
b,

DI o BB A & &, SRR 222 Bk
2WT Nested PCR %&fifT L, fEkiE (B, HEE)
E IR U Al SR, R, ATV & b BAF Rk
fFoni, & IiERETRY, PCR THHEERL
1Tk ESHTHB E, MK, K, EREREEPZ
<, WEBRBUERBMEOCRENRZ V, £z o OREIZ
WIEPERIER, &2 VIRMhOMERRZEN S, 0T
N B EERAE S < B b, P HI D5 I IR
b L RIERMIZEAET, PCR ASELZH & B i
BREICKVICEIKL b L Bbhi,

PCR OEEDRB S EEATTH 5 LEIKFICRMEL S
Babdsd, 7hbb, WD THMED target molecule
WIEAL T OGO RN 2K E 15D, BEOME
7 contamination »OYENICTERET S T EBT 0,
Lichi=>T, Ny FH A FIZBT 3RIEDRID SRE
FIoB T ANHEERICE S £ T, contamination DB
IRiC 3 EF I L BT hER 550, AJRETH NI,
AL, REOFEE, PCREVOEBSIKENE E DX
WRERTNTHIX DEETIT- 720, R0,
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contamination ®FKNTH % PCR FEY) % ERIITHY
RILEET 2+ FEHVBE T ESMETHA I,
RYMEIRBOHE— S IR EREEFIICRET 5 &I
A& 5. PCR I PERE: & g U TN 7B &
MWAEHL, ZOHNERDZDIZIZEIIETFER L AT
REMEDS R O & RGBS & D & 5 W HrEE, FRIELSH
HroRKMALEL, —WIGEEIET 5 & BB
PHBEBEBREVSBOVEIGE S S, 5%I1F, WERE
TEREOREF DR 5, k0% D PCR BHIER % JE
RT&2 X5 itz ERIV,

¥F & 0¥

PURE Ic6fd % DNA probe #& PCR #Eii>W0WT
BatL, UUIFokEREE,,

1) DNA probe ic& 2REHRE, AERDE(Y:
HEORERE X —FU foo B LFPHET MAC EEES
NEROTIT, 6 %DHHE T MAC TR OEE
HaEEFh TV,

2) WEME DO Pab%k 3 - FT 2 MIETFIcxdd 2
Nested PCR &, FEifGEHOAHIIGL, fhoIEER
FURRES 2 — IR 1< 3G 9, HREIcEh TV,
FREEICEL T, BEESEEsNE okt TE
BREEOBRIFREEETH - 120

BTREMEARRAR 222 Mgt UARE & fiEfT L 761,
KO, RBEEOMBLE LKL, LrdbikiT
BrTd - 7 1TERICB O THEEEMSEHE N, 5419
LW & EIERICERTH - 72,

Pibko & 9T, BBEIEICK 4 2 DNA 2§ 3IEH
KEHRBLDTH S LRSS h, SRS S5BIHE
IR DIEAR A AR S Nt

1B ARG O —EIE, SCEE ORI &
(03670404) D EL A2 12,

X [
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6. RAPID GENETIC IDENTIFICATION SYSTEM OF MYCOBACTERIA
Takayuki Ezaki
(Received for publication August 14, 1992)

Rapid colorimetric hybridization method was applied for the identification of
mycobacteria and phylogenetic detection and identification system of mycobacteria by
polymerase chain reaction method was designed.

Quantitative DNA—=DNA hybridization in microdilution plate was used to identify 22
mycobacterial species. This method could identify 90% (178 amnong 194 trials) of clinical
isolates within 3 hr. Ten percent of clinical isolates did not belong to any of the established
22 species.

Through this work, we found Mycobacterium abscessus is genetically independent from
M. chelonae and proposed M. abscessus as a distinct species. M. pregrinum had been
classified as M. fortuitum, however, it was also found as a independent species. Thus the
name M. peregrinum was officially revived and aquired the taxonomic position.

Highly sensitive genetic detection system of mycobacteria was designed by using
polymerase chain reaction (PCR) method.

Common mycobacterial sequence of 16S ribosomal RNA gene was first amplified by a
single paires of PCR primers from staining negative sputum and the amplified DNA was
identified by species specific DNA probe because the amplified fragment contained species
specific sequence.

Key words : Microdilution plate hybridiza- F—O—X: 747 0F L= TS E—
tion method, M. pregrinum, PCR a Yk, M. pregrinum, PCR
INE THMKEICREZS N 2HBEORIEDOR, B & T A%, DNA Z#rikE2FIH TR O BEEE A
IRDSEER S NS WIGAIC 3REERZ WD &b 1 A A ThFICEHERATOFEEER O DNA 2Rt %4,
BRHREEINTEE L, C @ DNA OB WNc B9 2 R 13 @R T4

* From the Department of Microbiology, Gifu University School of Medicine, 40 Tsukasa—
machi, Gifu 500 Japan.
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DT, BWICH» ARG E T, 450
S MRS BB OIEMRBE OB, %
OHROEEICS SIc 1 AR ED D> T0E L, TO
SYEERR D[R 1 & BIE T RIELR & 6 A X c R R
BEONBELIICHED E L, DNA 2{fi - - EHED[HE
TE LR AIREIC IS » TR ATIAL, &40 HEEM
NET,

& iR

1. EFEBH DNA-DNANA 7Y ¥4 E—va Vi
& B BFE DY & [HE

ME D DNA iF, & b DR DNA &[EkE 2 KD
WO ->TWVWET, T DNA I, 100°C Thid
B, TVAVKICOLLTEEET & 24K 1A
TODHIT P NET, LI AN DNADA-KKSE
FEb BV pHOLBILRT &, Stk
DNA &, & D DNA &[E USSR > T24AD
HEOSDET,

COFEY, HETREBORECRIEICHHENS
£ FE L,

ME D DNA 13, B &iIcz OEERFINELD
F9, WAL LEED DNA 2 1 A0 LTRIDE
® DNA ERE& €% &, DNA ORFIDHL L Thh
W33 E, £ O DNAD2ADHEEZED 3, M
ROMEE R, COFEAEEOREICRHELTEEL
foo 198THICTE » THBGZER RO T ORKRIEES
13 “d BHED DNA © 70 %L EARIOEKD DNA
ERELI 2ABZE S MEMEDKKIZ 1 DOEETH
2" LT BEEZHERLE Lk, TOMHEMEZRNES
5HikE L TERNDNA-DNA NS 7Y 54—
a Y EHGEOBRB TR bEHEEE VWAL TH 5 k%
LTwEd,

COEZITN->T, bhbhOWIEE TREREDMEE
EERIIANA T Y S 4 €= 3 VTS HEREER L
TEE LY BUDEHAROERMHEG S 5 afatk
WCHEREZIER L, 2WT 2/ 5 ABMERE IS LT,
TREZDZ K TRTOMBEDOREICFHTE S L1
B E Ui, &AM, MBEILEEOHETRIARS
&5 0 ERE T, DNA offiti B2 TR LB IR
DEHA, BMRITLBHEEDPDH I RAE—X%(f->T
YIRS PR % B9 A2 A LY, fiE O DNA
I g 2 SEEEER L £ Lt

COHETHIE L& ® DNA % biotin TR L
TTICHBL Th 2RO DNA E RIS 55k
ALbg L,

KHEIRD DNA BEEED End» OEE & ® BT
niE, zoRIDEEBER L EERoLrT, &
DEEITEVWHAMPHETEE T, TOHEIRZDNAOD
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HHD SRR TR E TLRMTR T TE S LS ICETE
L L2,

T DF D 12 o0 1 BEHERR 22 PR & BRER Y BERR 1 kRO &
G238k DNA #fZ# - LT L — MTEEL, FREEK
Mkbp b7 EES N C RO BREETVE L1,

2. BRIA»SHBEEDO Y XY — 4 RNA OEEF%
BIEL, ZD DNA2FR 7o - 7 TRIET 3 H5ED
YERK

PEEEE O Y £ v — &4 RNA OEETFES D & il
BEE 20 R i Ll IS B Y & HiR 9 % primers Z1ERK
L, HiE L7 DNA %, ZOHIiCE 415 b

M. tuberculosis

100
80
60
40
20

0 12345678 910111213141516171819 202122 23

M. kansasii

100

28 M. gastri

40

20

0 -

12345678 91011121314151617181920212223
M. avium

100
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gg: M. intracellulare

0 12345678 91011121314151617181920212223

M. intracellulare
100
80

604 M. avium
404

ZOj
0 e e
12345678 91011121314151617181920212223

Fig. Identification of mycobacteria by micro-
plate hybridization. No. of horizontal lane
indicates the well immobilized reference DNAs
of 23 different species. Vertical lane indicates
relative homology value. The well which emitted
the strongest fluorescence was calculated as
100%. (Top) a strain hybridized to No. 1 well,
where the DNA M. tuberculosis is fixed. Thus
the strain was identified as M. tuberculosis.
(Second, column from the top) a clinical strain
hybridized most strongly to No. 2 well, where
the DNA of M. kansasii was fixed but also
hybridized to No. 12 well, where the DNA of M.
gastri was fixed.
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FICHERERIE T 5 HEEER LFHEL % L7

EREER
1. DNA-DNANA 7 ) 4 ¥ =¥ 2 Vit B[
TE 7R DR & 535 _E ORI
Table 1 1o EBIMEM L 7% < 0k CRE L
PlERLET,

BLEALOHBEICOHETKEITEIENTEES
»s, M. tuberculosis, M. bovis, M. africanum, B
£ M. microti ® 4EfEM» 5785 M. tuberculosis
complex 1 90 LI LUK 2 /RT /o, TOHE
TREAlITEERA,

B O Y HEAE T 70 %L ED DNA OfUE %
RYEREE—EICET2ELT0ETOT, THhHOD
HRER—SOEBICHAFHI W INEEFLLEZLE
ERS

Fig. i 3 BEAMBEEZRLE L,

M. kansasiild Fig. WWRUL7ck 91T M. gastri &
IR EETHE LN CDHETHLIITED
Lo CORIBIIBILVWEHTIT-THDEY, L
> T 54~61 % DFME ERT 0 2 W IR, SBRN
TEBRETATESICHEUELSPBELEEZONET D
THRFWISTHESLELEZEZ T,

—HHEALERIR TP LI < W M. intracellulare

oK BT A E12E

& M. avium BBEFHICEEVERETT A, izl
EEELTEDLNTVET,

DNA-DNA FAMUE A 44~53 %It b, TOHET
XAT BT EMTEET,

CDOHETIE M. chelonae ® 2 2> DHifE chelonae
& abscessus 3 DNA-DNA F{E 3 30 %LU T LA
3, FoK RBIEHTHEIEDBDILDE LT,
Lichi- THliEREREE LTTidi, Mz LcE’EIC
TNETHDHE, ERGBERERCRELAD LN,
M. chelonae 3BT L7 EEICHE L E LY,

F7: M. peregrinum 35> THYL L - EfE & HF
SNTEF LAY, BEMFEACLFEE S, M
fortuitum LRI TH B EINTVE L, ETAH
ZDOHET M. fortuitum LE -7 REIHEETH
BT EMHBAIL, HLVEES LTERIRELEL
19,

2. BEHRKOHEE

MRETRESNEKRE <A 7 07V — METHE
EET->THE LT,

Table2 IZ/R9 & D1 M. tuberculosis, M. kan-
sasii, M. marinum, M. simiae, M. xenopt 15 &1
MERiETOMEE LERIC—H L F L,

LA M. avium complex, M. scrofulaceum,
M. chelonae, M. nonchromogenicum &tk TlH

Table 2 Identification of 209 Human Clinical Strains by Microplate Hybridization

Tentative Name
(Determined by biochemical tests)

Genetic Identification
(Determined by hybridization)

. xenophi (3)
. scrofulaceum (26)

M. avium complex (30)
M. gordonae (15)
M. nonchromogenicum complex (20)

RERXRRRKEEEREEKKER

M. fortuitum (30)

xenophi (3)

scrofulaceum (14), M. avium (3)

. gordonae (6), Unidentified (3)

avium (17), M. intracellulare (10), Unidentified (3)
. gordonae 1 (6), M. gordonae 2 (2), M. avium (1)

. terrae (8), M. triviale (2)

. nonchromogenicum (4), unidentified (6)

M. fortuitum (16), M. peregrinum (8)

M. tuberculosis (30) . tuberculosis (30)
M. kansasii (20) . kansasii (20)

M. gastri (2) gastri (2)

M. marinum (2) . marinum (2)

M. simiae (2) simiae (2)

M. szulgai (2) . szulgai(2)

M

M.

M. chelonae (3), M. abscessus (1), Unidentified (2)

M. chelonae (10)
M. abscessus (2)
Unidentified (15)

M. chelonae (7), M. abscessus (1), Unidentified (2)
M. abscessus (2)
Unidentified (15)

(), number of strains
M. gordonae 1=ATCC 14470 (type strain)

M. gordonae 2=KPM 2205 (clinical strain, genetically independent from ATCC 14470)
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ESNTOREKRICIIHE > TRIE S hTOkkhizz <
IABBLIEDDLNDE L, ML Rk E K
JB LIS WERRDS 209 BRD 5 B 15 kB D F L 12,

HEALZERMEIR TRREE S RO IR EZFH~NT, 20
FRZFANTHET &, BEHE LR IERERTEET
barTEMbPY T LI, FIZTEBEZEENITIE M
gordonae TI W, HALFEHIMIIRT S. scrofulaceum
LEESNIRIBEVWERELELET 5120 M. scro-
Sfulaceum ELTEHES NI EEZE T,

% 7M. abscessus D 3 HRIIIHEBIEEE T L7272 DIT
M. fortuitum LBEEIFEINE L1z, HBBEOSMHIZIZ
O FEHEL EoRBEbhTuwg 944, FEDHMI
BEFR REHILEOMERLIMEDATVEEA, %
D 13— OHARA IR REUG % /R (3 IE R 7[R 13
LR BRTY,

Wi BREAR, T E TORETHEES Wi EikkD,
FlES N HEOEMERE £ - B L R WSS E
NTWicE WS ETT,

TNSIEH L VRO AJREM A E <, AR T
ZITOMENSH D T, X M. gordonii E[EES
NBWRDBEITIE, TOREKRE > RIBLEBL
ML HBShE Lic, 2D &, M. gordonii
LIEE & 0 5 R GBI E—EED SRS h T
WiEWEWS T LT E T,

PEXREE DNA-DNANA TN FL4E€E—v 3 vOL
TNTHREEDHROEK DD £ Lz, ThHIEAKKH
FHERSZ VW E SN TV BIRBO—EEDn, ZhEb T
NoF L OEELG O 5% & FEIE S 2 48
boET,

3. WEHR S OBEEE OIS T OEBERE & BEIE
DNA O[E5E

SBES NI E S Tl G BRI
WICEETE 2L HITBD FE L, Thig T
RREYYE OB O RF LIz +2TRHD TH A,

EEF) DNA-DNA NA 7 ) ¥4 ¥ —v a viEid,
STEES N RO EEEE 2 R b 35T, Btk
SEEEINZDICTTICI A HEBPLTVWEHDLSTT,

2T OB LI 3 EER R A 1T O TR D S EEERE
ROBZTFERET 2 HESBEICEY 5,

R IC R RO ET2RIET 5729 ® PCR M
@ primers BEE RSN TVE T, PCR EIIK
BRI T DNA % 100 54510 HIG S 3 i TREEO S,
WHETTDT, TNoREAE, BHEPORGE A
Hekiicxsd,

PCR I 2 W TR AL RFHLAEMNEMIcHESH
F9TDT, FAESDBRAEDZ LW HEEE > THE
ML TV REEEAMBEICHEL 9,

INnFTHESNTVS PCR D primers 1, B
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BIcRRNSBEFERET 2 HESHLCE > TV E
T JOHETIREMERIC X 2RPELEZ ITZ0 S
%9 % DNA O primers 22 13 & WhiFTF 55,
ZDMDORBEEPEEERZIE, SS5RINOEED
primers Z#f LERETOMLBENTTEE T,

MEHII1ED PCR KIETHEEEBO T NTOREE
@ DNA ##ithd % 2 L8 T&E 3 primers 2L,
A7 DNA %#ffi- CTHEEZ#MN T2 HEEZEDEL
1o

I SDEEETIE PCR ETHZ 72 DNA %, &&7k
HETHAT 20 TIRE L, BHEICERYS DNA
7To-7ERBEEET,

KBRS M. tuberculosis, M. kansasii, M.
avium, M. intracellulare UJ‘F%?E/DNA 7o — 7 aHE
fEgThid, 9B LDy —xTLhIdDENLDOREREE L
CEETCEET, TOEILOHERIEVHAT LILDOE
BHLUNOHBEER O DNA MR T % 72 &L DHETIA
BEBIBLTH O, BROEBRERL $ - CHEL O
RELTHOBIEVIEZHTY,

Z @O PCR & Tl ic BB CERAS R 2
SIS LEOMETEZIRELHVETDT, H7F—0
FTHORHBTEE S, CORIHGENTREICE - D
IZEBBE D 16S ribosomal RNA DR Dk
EBRESCEBRL TV E T,

#MIE D 16S ribosomal RNA ODHEEEF| D 1Z
WEIEONHRREEZ LS ELTVET, BEET
#71, 000 BEFEIC K3 RNA OFFIAHRE S h, RNA @
HRRLY & KM CIig T 5 C & T, stk 3
HLUTRBR, STREMICED L SiIc LTkl Txi
DaHERTEIENTEDLLIED E LI,

PUREIE T 49 20 R O BB @ ribosomal RNA
WRES N, HECRICHFRENTES | Sbbr->TEE L
foo TOEI|EM, HIREEORED DNA % Hig
LEd, 2ot 3EBICRRYBESINEGENATOE
TOT, R0 -7 clEiFs 87 DNA 2RI L £
To OB TN TOEYORIICIGHT 5 &
TxFJ,

SHREMSI NS 16S ribosomal RNA &, M4
DR BDOTHRED & TS, MAEYOMH & B
FEDHHBMNIL FIHEN B L5123 TL & 9o

BEbHY I

BERTHRES O WEEH» S HiERE O DNA Kt
ZHHETITS PCR %, AYEES ©c Bbk A B < [E
ET 5 DNA-DNA A 7Y 54 ¥—v 3 VDl
BEREICSERE N E LT, BWIERD S b ic—ig
MEZETHEMNCFHINE LS5 ETL &5,
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PIERGYEOBKT IR TA RIS N 3 boici,
RIS L it DR A Bz TEaWETTRITE L
HEVIREN DD T, BEORETIELVWEET
T, ARNIEAN D BEIR D EAEIC IS B ki OHESLIZ IS
Lo2 b 2 VIBEBERRIE DIRRICEELS TN TE 5 &
ELT. ROFEEBSHEREDO—>2E LTHWOHATY
e

REBICIEDE Len, ShloRKROBEEEZ T2

SVE LEEEDOENRLE, BLUAEORELEICE
X BHLEHRLOTET,

X ik
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