15

Kekkaku Vol.54, No.1

& £

%S-Methionine S NDEB 7 o~ v 7 7 74 —I12 & 5
R T R R IR 9 2 B 3 2 e L A

!

oA E MK BT OROF
Mg B P R B
Zff WEF1 53 43 A 27T A

A FURTHER STUDY ON THE METHOD OF IDENTIFICATION
OF MYCOBACTERIA BY THIN-LAYER CHROMATOGRAPHY
AFTER INCUBATION WITH *S-METHIONINE

Michio TSUKAMURA* and Shoji MIZUNO

(Received for publication March 27, 1978)

Tsukamura and Mizuno® have reported that thin-layer chromatography of ethyl ether-
ethanol-soluble fraction of mycobacteria after incubation with 35S-methionine is useful for
differentiation among mycobacterial species, and that distribution of radioactive spots in thin-
layer chromatograms show a pattern specific for the species, although it has been observed that
M. gordonae shows various patterns?. In the present.study, the results on the mycobacteria
previously not studied are reported. The majority of the mycobacteria studied in the present
study belong to rapidly growing, scotochromogenic mycobacteria.

The strains used are shown in Table 1. The methods used were the same as reported
previously?.

The results obtained are shown in Figs. 1 to 10 and in Table 2.

The following rapidly growing, scotochromogenic mycobacteria were shown to present an
almost species-specific pattern of the distribution of radioactive spots in thin-layer chromato-
grams: M. chubuense; M. aichiense; M. obuense; M.rhodesiae; M. gilvum; M. dwvalii; M. phlei;
M. parafortuitum; M. aurum; M. neoaurum.

Only a few exceptions were observed. A strain of M. neoaurum lacked the spot f, although
other strains of this species showed the spot(Fig.3,F). A strain of M.aurwm showed the same
pattern as of M. parafortuitum (Fig.4,F). M. parafortuitum and M. phlei showed the same
pattern (Fig.3 and 4). In contrast to the above species, M. flavescens showed different patterns
within the species (Fig.5). However, the patterns could be subgrouped to approximately two
groups: the first type (Fig.5, upper) contained the type strain of M. flavescens, and the second
(Fig.5, lower) contained the type strain of the species originally received as M. gallinarum.

Among slowly growing mycobacteria tested in the study, M. kansasii, M.marinum and M.
nonchromogenicum were shown to be a homogeneous species so far viewed from the pattern,
showing the same pattern within the strains of each species.

M. triviale could be differentiated from M. nonchromogenicum, showing a different pattern,

and M. terrae was differentiated from M. nonchromogenicum, as the former lacked the spot f.

* From the National Chubu Hospital, Obu, Aichi 474 Japan.
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The pattern of M. malmoense resembled to that of M. avium~intracellulare complex. The
strains of M. szulgai showed various patterns and seemed to be heterogenous when viewed from
the pattern.

M. kansasii and M. marinum could be differentiated clearly by a difference of the pattern.
The former showed the spot f and the latter lacked this spot.

To test the nature of the spot f, the concentrates of the ethyl ether-ethanol-soluble frac-
tion of the strains of these species were added with petroleum ether and a little amount of
water, and a separated petroleum ether-layer was concentrated under reduced pressure and
subjected to the thin-layer chromatography in the same manner. The petroleum ether-extracts
of M. kansasii showed only the spot f, and those of M. marinum showed no spot (Fig.11).
The results show that a substance showing the spot f is soluble in petroleum ether, whereas
other substances showing the other spots are not soluble in petroleum ether.

The test of the distribution of radioactive spots in thin-layer chromatography of the ethyl

ether-ethanol-soluble fraction of mycobacteria has been shown to be useful for the differentia-

tion among mycobacterial species.

1) Tsukamura, M. and Mizuno,S.: Int. J. Syst. Bacteriol., 25 : 271, 1975.
2) Tsukamura, M. and Mizuno,S.: Kekkaku, 53 : 85, 1978.
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A, WRrestg s Loy, dUEREE M, WERs
ViR (rapidly growing, scotochromogenic mycobac-
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Table 1. List of Strains Studied (1)

Strain No. Species name Source (Other designations)
02001 M. rhodesiae L.King, 3163/70
02002 " L.King, 3171/70; ATCC 27024
02003 " L.King, 3172/70
02004 " L.King, 3173/70
10001 M. neoaurum M. Tsukamura; ATCC 25791
10002 " M. Tsukamura; ATCC 25795; NCTC 10818
10003 " M. Tsukamura, ATCC 25796
10004 " M. Tsukamura; ATCC 25799
14005 M. phlei R. Bonicke, SN105
14006 " R. Bonicke, SN106
14024 " ATCC; ATCC 23042
14025 " ATCC; ATCC 11758
15035 M. aurum M. Tsukamura, ATCC 25803
15066 14 M. Tsukamura; ATCC 25793
15067 " M. Tsukamura; ATCC 25794
15068 " M. Tsukamura; ATCC 25797
16001 M. parafortuitum M. Tsukamura; ATCC 19687
16002 " M. Tsukamura; ATCC 19686
16003 1 M. Tsukamura; ATCC 19685
16008 " M. Tsukamura, E2590
29006 M. gilvum S. L. Stanford, 35
29007 " S.L. Stanford, 132
29008 " S. L. Stanford, 391
29009 " S. L. Stanford, 392
29505 M. duvalii S. L. Stanford, NCTC 358
29506 " S.L. Stanford, NCTC 509
29507 " S.L. Stanford, NCTC 514
29508 " S.L. Stanford, NCTC 8645
47001 M. obuense M. Tsukamura; ATCC 27023
47002 " M. Tsukamura, E5434
47003 " M. Tsukamura, E5435
47006 " M. Tsukamura, E5431
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Table 1. List of Strains Studied (2) (continued)
Strain No. Species name Source (Other designations)
48001 M. chubuense M. Tsukamura, E5499 7
48002 " M. Tsukamura, E5501
48013 " M. Tsukamura, E5517; ATCC 27278
48014 " M. Tsukamura, E5518
49001 M. aichiense M. Tsukamura, E5540
49002 " M. Tsukamura, E5542
49004 14 M. Tsukamura, E5544; ATCC 27281
49005 " M. Tsukamura, E5545; ATCC 27280
33001 M. flavescens (1) ATCC; ATCC 14474
33002 " M. Tsukamura
33003 14 M. Tsukamura
33004 " M. Tsukamura
33005 " M. Tsukamura
33022 " ATCC; ATCC 23009
33023 " ATCC; ATCC 23033
33024 " ATCC; ATCC 23035
33035 " M. Tsukamura
32001 M. flavescens (11) M. Tsukamura; ATCC 19170 (M. gallinarum)
33021 " ATCC; ATCC 23008
33025 " M. Tsukamura
E 8451 M. malmoense P. A. Jenkins, 22619
E 8452 " P. A. Jenkins, 22620
E 8453 " P. A. Jenkins, 22621
E 8454 " P. A. Jenkins, 22622
E 8455 " P. A. Jenkins, 22623
E 8456 ” P. A.Jenkins, 22624
S 712001 M. szulgai J. Marks, 23428
S Z12002 " J. Marks, 25932; NCTC 10821
S 712003 " J. Marks, 26701
S 712004 " J. Marks, 20886; NCTC 10829
S 712006 " M. Tsukamura, E7420
S 712010 14 M. Tsukamura, E7145
S 712012 " M. Tsukamura, E7634
S 712015 " M. Tsukamura, E8330
S 712016 4 M. Tsukamura, E8413
S 712017 " M. Tsukamura, E8414

S 212018

M. Tsukamura, E8466; NCTC 10428
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Table 1. List of Strains Studied (3) (continued)
Strain No. Species name Source (Other designations)
- 09003 M. nonchromogenicum M. Tsukamura; ATCC 19530; NCTC 10424
09013 ” M. Tsukamura; ATCC 19531
09033 » M. Tsukamura; ATCC 19533; NCTC 10479
09112 " M. Tsukamura; ATCC 19689
09113 " M. Tsukamura; ATCC 19690
37002 M. triviale G. P. Kubica, DT-67-4
37003 " G. P. Kubica, C-1614
37004 " G. P. Kubica, C-5181; ATCC 19386
37013 14 G. P. Kubica, T-254-3; ATCC 19387
37014 1 G. P. Kubica, T-255-3
38001 M. terrae L.G. Wayne, W-167
38002 1 L.G. Wayne, W-168A
38013 ” L.G. Wayne, W-45; ATCC 19755
38018 " M. Tsukamura (M. novum)
38019 4 ATCC; ATCC 19619 (M. novum)
07006 M. kansasii K. Takeya; E.H.Runyon, P-1
07007 " K. Takeya; E. H.Runyon, P-16
07009 " K. Takeya; E.H.Runyon, P-21
07062 " ATCC; ATCC 25221
07063 " ATCC; ATCC 25222
07065 " ATCC; ATCC 12478
07069 " M. Tsukamura, E8248
07070 14 M. Tsukamura, E8262
08001 M. marinum ATCC; ATCC 927
08002 " K.Konno; R.J.Ross, B-916
08003 " K.Konno; R.J.Ross, B-913
08011 " R. Bonicke, SN1251
08012 " R. Bénicke, SN1253
08013 " R. Bonicke, SN1254
DA,B,C), M. neoaurum® (X3DD,E,F), M. D2y (M4DA,B,C) ZiRlic, ¥t M. phlei »

parafortuitum® (X4 DA, B, C), M. auwrum'® (X 4 D
D, E, F) D105,

7212 L M. neoaurum & M. aurum %, 1A
OEN BB, M. neoaurum Y FRIB3HME 3 DD
BIOERT A2 vAR LA, 1H (10005) 72001%
ARy b BRI, Fhe M. aurum XK 4
DDEBLOERRT A% viiRLIch, 1k (15067) 72
FiXK 4 O F RT3 2 viicih M. parafortuitum

Sz (M3DA,B,C) 1%, M. parafortuitum (X 4 o
A, B, C) EARBEMICIXEG Loz,

LAED10E M D rapidly growing, scotochromogenic
mycobacteria 7%, {(ELDESNENAT, BRSO
2 VR LICDEXF LT, M. flavescens 0% & (37~
B—TdhHotc, 120D M. flavescens & [FAE S M- gtk
DT, IHIXRE DA, B, COAXVERLI, 2O
ZODAZIH LT OEDTNEL, M50 TFDD,
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Fig. 1. Radioactive spots in thin-layer chromatograms of ethyl
ether-ethanol-soluble fraction from A. M. chubuense 48002,

B. M. chubuense 48014, C. M. obuense 47002, D. M. obuense
47006, E. M. rhodesiae 02001, F. M. rhodesiae 02003. Vertical

scale shows counts per minute(cpm).

E,F RT3 EEVRLNEDT 5, D D 3#K
5D FDOD,E,FD2 vERLID, Thbns
2%, kO VRIS S EEVEHTW S, L
WO, M. flavescens D& %, 5D LD [1H]
EREDTFO MM wkBITEs L 5Bbhs, K
5 DA%, 33001 (ATCC 14474) 0D T, Z DOFRIX
M. flavescens' D ‘type strain’ TH 5, —F, K50
Dix, 32001(ATCC 19170) Db DT, = OfkiE, 1L
¥ M. gallinarum® b U CH&E SR b DT, OBHEH
12X b M. flavescens LEFES NI DTHS (RFEE
Bfi) o Licai2 T, M. flavescens D242 ik, JERD
M. flavescens B (IH) & M. gallinarum # (M)
Z2RHEND L HweBbh s,
BREUENBRE

IT, BEM S LT S his M. malmoense® 13X
6 D& R A LT, M. malmoense D32 /%, HBIC
R UT M. avium, M.intracellulareV® O % i LT
Be b, f D2ARy NERTELDE, b AKXy DA
HIRTHDE, ARy PR DRBH D,

M. szulgai'® o2 2 /XN S (X 7), 1HET

ez vERLIEHE L TIE, Rl lie M
gordonae® M5, M.szulgai (YPERD ETHEHIT
M. gordonae LIFLH N B B, FADAAX vERT
BT, M. flavescens, M.szulgai 3} X8 M. gordonae
AR HIALC B 5 X SwBbh b, Z D 3% LI
FEOMEYIRE THRE N E (M. flavescens (3758 23l
D2FLHRLEN),

M. nonchromogenicum'® <2 /%, R LicX
51l WA TEVICERL T3 (K8), T/
bbb & vOB—WNLAT, H—chnbin sEEL
bbb, “HICK LT, M. nonchromogenicum &3t
BEIIE—EEE BN D M. terrael™ 02 x Vi35
— AR (K9 DA, B,C), M. terrae ® type strain
T % 38013(ATCC 19755) D -2 & i M. nonchromo-
genicum & Y LT 5, ME—DX B &L, 38013 Tk
AEy P ERLSHTHD, ARy + £1% M. terrae »
Wk TR L, DS T M. nonchromogenicum
& M. terrae #XB|TXx 5,

M. triviale’® 3. M. nonchromogenicum & 5T#% Cit
HHNKFNTE WML ST D, CORD 2z v
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Fig.2. Radioactive spots in thin-layer chromatograms of ethyl
ether-ethanol-soluble fraction from A. M. gilvum 29006, B. M.
giloum 29009, C.M. duvalii 29505, D. M. duvalii 29506, E. M.
aichiense 49004, F.M.aichiense 49005.

400

300

200}

100}

0

B C
b b
a
£ ¢ ¢ A
e d e d
L e I
F
b
¢ qd
e~ PR

Fig. 3. Radioactive spots in thin-layer chromatograms of ethyl ether-ethanol-soluble
fraction from A.M. phlei 14006, B.M. phlei 14005, C. M. phlei 14025, D. M. neoaurum
10002, E. M. neoaurum 10003, F.M.neoaurum 10005.
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Fig. 4. Radioactive spots in thin-layer chromatograms of ethyl ether-ethanol-soluble

fraction from A.DM. parafortuitum 16001, B.M. parafortuitum 16002,

tuitum 16008, D.M.aurum 15066, E.M.aurum 15068, F.M.aurum 15067.
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Fig.5. Radioactive spots in thin-layer chromatograms of ethyl ether-ethanol-soluble

fraction from A.M. flavescens 33001, B.M. flavescens 33004,

D.M. flavescens 32001 (Originally, M. gallinarum),
vescens 33025.

E.M. flavescens 33021,

C. M. flavescens 33022,

F. M. fla-
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Fig.6. Radioactive spots in thin-layer chromatograms of ethyl ether-ethanol-soluble
fraction from A.M. malmoense 8451, B.M.malmoense 8452, C.M.malmoense 8453, D.
M .malmoense 8454, E.M.malmoense 8455, F.M.malmoense 8456.

400

300

200

100}

30! b
% b E b F
200 A
b
c
100
f
01 1 )

— — —

Fig.7. Radioactive spots in thin-layer chromatograms of ethyl ether-ethanol-soluble

fraction from A.DM. szulgai SZ12001, B.M. szulgai SZ12003, C.M.szulgai S712010,
D. M. szulgai 5712004, E. M. szulgai 5212002, F. M. szulgai SZ12018.
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Fig.8. Radioactive spots in thin-layer chromatograms of ethyl ether-
ethanol-soluble fraction from A.M.nonchromogenicum 09003, B.M.
nonchromogenicum 09013, C. M. nonchromogenicum 09033, D. M.
nonchromogenicum 09112, E.M.nonchromogenicum 09113.
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Fig.9. Radioactive spots in thin-layer chromatograms of ethyl ether-ethanol-soluble
fraction from A.M. terrae 38001, B.M. terrae 38002, C.M. terrae 38013, D.M. triviale
37003, E.M.triviale 37004, F.M.triviale 37002.
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Fig.10. Radioactive spots in thin-layer chromatograms of ethyl ether-
ethanol-soluble fraction from A.M. kansasii 07063, B.M. kansasii
17062, C.M.marinum 08003, D.M.marinum 08011.
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Fig.11. Radioactive spots in thin-layer chromatograms of petroleum
ether-soluble extracts of the concentrate of ethyl ether-ethanol-soluble
fractions from A.M. kansasii 07063, B. M. kansasii 07062, C.M. ma-
rinum 08011, D.M.marinum 08003. Vertical scale shows counts per
minute (cpm).
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Table 2. Radioactive Spots in Thin-Layer Chromatography of Ethyl Ether-Ethanol-Soluble
Fraction of Mycobacteria after Incubation with 35S-Methionine
Radioactive spots (Ry values)
Species A B C D E F
0.00~0.02 0.14~0.16 0.30~0.35 0.49~0.52 0.60~0.63 0.94~0.98

M. chubuense A B
M. obuense A B f
M. rhodesiae a b c {
M. gilvum B C d S
M. duvalii B C
M. aichiense A B C
M. phlei A B C d e f
M. neoaurum B C d e f
M. parafortuitum A B d e f
M. aurum A b
M. flavescens (1) A (B) () F
M. flavescens (II) a B C d e
M. malmoense b (F)
M. nonchromogenicum B C d F
M. triviale A o
M. kansasii B C d F
M. marinum B C d

The spot shown by a large letter is a large spot, and that shown by a small letter is a small spot. The spot shown in brackets
is a spot which appears or does not appear according to the test strain.

The spots in this table, A, B, C, D and F correspond to the spots in a previous study (Tsukamura, M. and Mizuno, S. :Int.
J.Syst. Bacteriol., 25:271, 1975), a, b, ¢, d and e, respectively. The Ry values of the previous study are not correct, and the

values in this table are correct.

B9 OTF(D,E, F)ICRT Lo, ARy bak AR
y b f DTORFTH, ARy FEERHLHD (W
9DF), '

M. kansasit'® ¥ YO8 M.marinum?® 3, ;s D I3 D~
ootz v (910), = OO LKL, M.
kansasii TIXAX v + £ 3B Y, M. omarinum Ti%, =
ndlenwo & TH 5,

ARy b OFMIL, M.kansasii & M. marinum 0
R Ads X O° M. nonchromogenicum & M. terrae DX}
WHEIETH D, LIDT, ZOAXy FEFTHWED
MR A 505 1o DI R DFER A 1T 27, M. kansasii ¥
L O M.marinum 751587 EE HhHiig 4 ARG LC
0.1ml L1, Zhic5ml ofijh=—7r (FlHkss
0.62~0.67; fraction (30~70C),
minimum 90 v%; non votile, maximum 0.002%) &
0.5ml OKRZEMz %&, LofhH=—TABETOK
Besirhb, cof=—7 A B RERELT 0.1
ml L1, WiEAUHETHB/ n~ & TR DL,
M. kansasii OFM=— T AHHEBHADIZAEY b IR
‘Bontens, M. omarinum OZH LI LR ILIDT:
(H1D), Fili= — 7 L TTEEEG DX AR » b DR
Wh, hoAxy MizERH 20T, HEs e~

specific gravity,

THhbhba,b,c,d,e, f DARDDAFRy FOHT,
ARy b BRRTHEOZIAM=— T AT TH S &
inotc. & OYELL ¥S-methionine {3k S & E
HLTED, ZOWEDHEENHEEE OB ORBIC )
7o ) WE L EHE Lo Tw5 & Bbh b,
LRI E LI PIRE A REEOMWE 7 » ~ b koD
Ay b OWBAE 2L TR LI (2,
] B

355-methionine & PiFREE & A IEE L 1o, HHENLD
DzF ) o m—F -z ) — LB S 2 HE 7 » <
MEANT TR A A » & RRR T 5 R LR A O
T DR N L2,

&a], Bioest g & Uk o rapidly growing, scotoch-
romogenic mycobacteria (:IZIEEREITH OMSHEA R
v b DBA 2 & VT Ui ¢ M. chubuense, M. obuense,
M. aichiense, M.rhodesiae, M. gilvum, M.duwvalii,
M. phlei, M. parafortuitum, M. aurum, M. neoaurum.
" RIRK LT M. flavescens D% 2 v/ i3E 2 Bz ok
MENFe, —2it M. flavescens @ type strain %, fif)

1% M. gallinarum @ type strain %8 A TW 72,
BRE B o Tk, M. kansasii, M. marinum,
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M. nonchromogenicum \¥g—it 2% v Lz, M.

nonchromogenicum complex » 53 7% 3EHMEDOF T,

M. nonchromogenicum & M. terrae (L A+ v b {f DA
TP TE ey M. triviale LITITEAT 70 22 &gk
L7z, M. szulgai 123 % v DEHBZD ERE — TH
Diz, Fto M.malmoense 3. M. avium—intracellulare
AT R VTR LTS,
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