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IDENTIFICATIONS OF ATYPICAL MYCOBACTERIA BY
DNA-DNA HYBRIDIZATION AND THEIR
BIOTYPINGS WITH CHROMOGENIC
SUBSTRATES

Eiji SHUTOH * , Toshihiko ARAI, Takeo TOYODA
and Teruo AOYAGI

(Received 23 March 1994/ Accepted 30 May 1994)

We developed a new biotyping system for mycobacterial strains. Various chromogenic
substrates were incubated with mycobacterial cell suspensions for four hours at 37°C, and
strains were typed by their patterns of hydrolysis of these substrates.

Commercially available microtiter plate DNA-DNA hybridization system and our
biotyping system with chromogenic substrates were applied for the identification of
clinically isolated atypical mycobacterial strains, and the results were compared with those
obtained by the usual biological methods. Both new methods were proved to be satisfac-
torily quick and reproducible. The DNA probe method could distinguish M. avium from M.
intracellulare and M. nonchromogenicum. Differentiation of these species has been very
difficult by other methods. Our new biotyping system also could not differentiate these
three species, but could classifiy some mycobacterial species into several subtypes.

The DNA probe method is quick and accurate but expensive. On the contrary, our new
biotyping system was found to have the same level of accuracy as the usual methods, but
much quicker than the usual methods and less expensive than DNA probe method. We
recommend our new biotyping system to the clinical laboratories which hesitate to accept
DNA probe method because of its high expences despite of its high accuracy.

* From the Department of Microbiology, Meiji College of Pharmacy 1-35-23 Nozawa,
Setagaya—ku, Tokyo 154 Japan.
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FEESHLSNYY, £, EREEZEBVL2H0
HBRE T, WD SEE PCR IETRIEY 2 535
FENYY, FHTHEEZH bR D D205 5, C
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G, FEmAEE VAR RS 1.
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REMAEDFHEOREHREH VI (K1),

DNA [EE#: : BERMERAE» SREEZ T
DDH <A a5 Y7 [fH] ZHVi, EBEDEME
HEREMNO= =27 VTRt TbB5, HEEkiZNI
BT 1-4BM 37°C ORI TEEL, BULEHKED
boENLEESTHIEE L, BREHEREL, 72/ —
WVILEIZ X > T DNA 2H#ithL, =5/ — ViBic &k -
TDNA %2187/, ThZE 7+ bEXF v TEHL, —
AELT, 7o—7 DNAMEEENTVWE<A /O
g4 45 —FLv—bMIHELT, 60°C, 2B N1 7Y
FA4EAL Y3 vER, 7L — MEERK HRP-X
FLUTLNTEY VEEINAZ, EXF Y DNA LEAS
Wi, WL FrIAFARYFY v EBIBLKRK

AMA THMOEYE, 630 nm OWLEARIEL 72, FE
DHRON:To— Tk - THEHEBEEZREEL 2,

FEEMEE 2 O G| ¢ TICRE L BED
ZH W, NIEEHITREE U TR ER % 5 mg/ml
WWHEARKICEEL, ThEEKE Lo, REHRE
14 20 mg/ml ® DMSO ik THRE L, R, BHRKX
5% pH7.4H 50X 6.0 TITHRAFERZThTHhD pH
1/15 M. S¢rensen’s phosphate buffer (pH 6.0/7.4)
T, 7 pHS8.5TiTHAIEIF 1/20 M Tris—HCI buf-
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NBulFoAN, 74 MATY— LT, 37°C 4—6
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FITICK AEIEDMER, REMEECX 24D~
FEREIICE EDI, HERET M. avium STV
72 23 Bk 2 ¥k AS M. triviale 8 & U M. nonchromo-
genicum TH5HI EDVND -1, M. intracellulare
tahTwi 4 #%kF 1 ¥k TB complex TH 5 &0
;o 12 M. kansasii £ &N TV 1 RiIE M
marinum EHES NI, £, M. szulgai, M. che-
lonae BLT M. fortuitum &ZhTWickkid DDH
ETREETEED >, DDHETRIERRENS T XT
DIEHEERRIZIE L BE S iz,

DDH I K-> CHES N EHBOREBHEREB ICXL S
HEPRia - FE2R4ICE &0k, REOMEREBTICX254Y
BIBITIE M. avium & M. intracellulare 33T &
¥, M. nonchromogenicum & Z h 5 & BT &L
M ote 7272, M. triviale & TB complex EIN 5
L pIXBIS NI e M. avium 135 2 DRYCXE]
INtc, M. gordonae & M. marinum TiE 225D
EYRIBRWIZE N, ThUAOEEDKRT IR D
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No. fERiEC L 2EEY RHRE S 58] k
1 174/9
2 182/9
3 244/9
4 309/4
5 443/9
6 492/9
7 518/9
8 529/9
9 47/10
10 79/10
11 96/10
12 . 100/10
13 M. avium 101/10
14 117/10
15 122/10
16 168/10
17 197/10 B, ENDEERRI TR
18 198/10
19 272/10
20 354/10
21 388/10
22 432/10
23 J 150/11
24 ) 150/9
;2 ¢ M. intracellulare gzgjio
27 J 269/10
28 M. szulgai 275/9
29 M. gordonae 521/9
30 M. kansasii 401/10
3l M. chelonae 461/10
32 M. marinum 479/10
33 M. fortuitum 489/10 /
34 M. scrofulaceum NIHJ1626 1
35 M. gordonae NIHJ1617
36 M. bovis B30
37 M. terrae NIHJ1630 . . ,
38 M. kansasii NIHJ1619 } REHR RN ATRE S
39 M. phlei NIHJ1624
40 M. smegmatis NIHJ1628
41 M. bouis BCG J

ABEL, &5iT, HEICd, R UCHEISHETDH S,
5 % i, #ED DNA 2T % PCR kdkFREE 1,
PBSEIE O E 2 I IERE ORH « [ESMET MEOREICOISHSN>oH b, TOHR, BEhO
H3, LrL, ThoOEOKHICIEERLE DR EMEAEERIBETE3LO1C8D, §TICM
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£ oMo R w oW % H RIEpH - ¥
growth within 3days Ogawa’s medium 1
scotochromogenicity Ogawa’s medium I { 2
photochromogenicity Ogawa’s medium 4
trypsin N-benzoyl DL—arginine S—naphthylamide 7.4 1
proline arylamidase L—proline p—nitroanilide 7.4 I { 2
glycyl—proline arylamidase  glycyl-proline p—nitroanilide 7.4 4
glycyl—glycine arylamidase  glycyl—glycine p—nitroanilide 7.4 1
glycine arylamidase glycine S—naphthylamide 7.4 iig { 2
cystine arylamidase L—cystine di S—naphthylamide 7.4 4
pyrrolidone arylamidase L—-pyrrolidonyl B—naphthylamide 6.0 1
a—glucosidase p—nitrophenyl aD—glucopyranoside 6.0 IV{ 2
B—glucosidase p—nitrophenyl AD—glucopyranoside 6.0 4
B—galactosidase o—nitrophenyl SD—galactopyranoside 6.0 1
B—glucronidase p—nitrophenyl fA—glucronide 6.0 V{ 2
N-acetyl 8—glucosaminidase p-—nitrophenyl N—acetyl SD—glucosaminide 6.0 4
phosphodiesterase thymidine 5'—~monophosphate p—nitrophenyl ester 6.0 1
phospholipase C p—nitrophenyl phosphocholine 6.0 Vl{ 2
alkaline phosphatase p—nitropheny!l phosphate 8.5 4
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DDHIC & 2 EE

EE AR
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TB complex 1 040000
TB complex 1 040444
TB complex 1 050000
M. terrae 1 040606
M. avium 1 050204
M. avium 1 050244
M. avium 1 050266
M. avium 2 050604
M. avium 16 050644
M. intracellulare 3 050644
M. nonchromogenicum 1 050644
M. triviale 1 050044

? 1 140604

? 1 150241

? 1 150656

? 1 250004
M. gordonae 1 250006
M. gordonae 1 250206
M. scrofulaceum 1 250210
M. kansasti 1 450604
M. marinum 1 440004
M. marinum 1 450404

? 1 550606
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bovis

. intracellulare

bouis
terrae
avium
avium
avium
avium
avium
intracellulare
avium
avium
fortuitum
smegmatis
chelonae
szulgai
gordonae
gordonae
scrofulaceum
kansasii
kansasii
marinum
phlet
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£3 BEROESEERBEROMERERE, N T SA ¥ v VE
FIES & OFEMERE I & 5 EHTF|
No PERILIEIE DDHIC & B[EE o — K
1 M. avium M. avium 050604
2 M. avium M. triviale 050044
3 M. avium M. avium 050644
4 M. avium M. avium 050644
5 M. avium M. avium 050266
6 M. avium M. avium 050644
7 M. avium M. nonchromogenicum 050644
8 M. avium M. avium 050644
9 M. avium M. avium 050644
10 M. avium M. avium 050644
11 M. avium M. avium 050644
12 M. avium M. avium 050644
13 M. avium M. avium 050644
14 M. avium M. avium 050644
15 M. avium M. avium 050644
16 M. avium M. avium 050644
17 M. avium M. avium 050644
18 M. avium M. avium 050644
19 M. avium M. avium 050644
20 M. avium M. avium 050644
21 M. avium M. avium 050244
22 M. avium M. avium 050204
23 M. avium M. avium 050604
24 M. intracellulare M. intracellulare 050644
25 M. intracellulare M. intracellulare 050644
26 M. intracellulare TB complex (bouis) 040444
217 M. intracellulare M. intracellulare 050644
28 M. szulgai — 250004
29 M. gordonae M. gordonae 250006
30 M. kansasit M. marinum 440004
31 M. chelonae — 150656
32 M. marinum M. marinum 450404
33 M. fortuitum — 140604
34 M. scrofulaceum M. scrofulaceum 250210
35 M. gordonae M. gordonae 250206
36 M. bouis TB complex (bouis) 040000
37 M. terrae M. terrae 040606
38 M. kansasit M. kansasit 450604
39 M. phlet — 550606
40 M. smegmatis — 150241
41 M. bouvis (BCG) TB complex (bouis) 050000
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avium DA EBHdT 3+ bE 16EARETEZ S+ v

MEHERENTWS, 22T, bhrbhid, FEEROEEE
ETBRE RIS 16 EEEF v 25 E[EEC,
TEILETAHRIOFy P EHEFDEDLST, Lid,
LTHDbbNOBF L L REHEEE AV icEY
BRIHRSHVT, [BE -« BAlERAA 7, Chick->T,
PERDEIEREE, TS DHEDRRPHETESE HD
EHREL o,

DNA 7o — 7AW\t 7Y 54 €4 2 VREE
ZREBSNEDBOBFHEESBO E80h o7, L
b, INETHRINORHETH -7 M. avium & M.
intracellulare # B &P Tx 51 &, 2L 0Em%E
B-oTWw3, LhL, REF:y MEEMTHY, SV
BRIDBMVETH D, —F, DNA 7o — 7EE& i3
755180 E S LS FE AR % VO F R TRBE R,
23D M. avium & M. intracellulare %833 55
WTEEhrot, LHL, 120EEEVL 2HhD 7L —
FINF BT ENTE, BREOHBINICS, HrEESE
BT L3R T E I,

TR8bb, T OAEMEIRIERIERDRIEEREICIZME
FELTOREERLTOANKEST, &5/ vkER
BLT, ZhZTNOREDOREEHBEEEICTIbDL
WRETE B, Lind, REWES 2HMHIE DNA EE
RUTH->T, FMIZDNAEZELVZEZPIIBEETH
55, 2L OBIEE ZE 2 HuEZHIEE LT, &g,
—f O REE T DNA HEOF 2 H L Wik Ti+59
WKBEBEILTELZbDEEbN,
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