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A taxonomic study has been made on a mycobacterial strain isolated from skin
ulcer lesion of a 19 year—old Japanese girl who has lived only in Japan. By numerical
classification, in which 108 characters were used, 6 isolates of this strain formed one
cluster together with Mpycobacterium ulcerans strains. However, the isolates were
distinguished from the M. ulcerans strains, forming a subcluster (Fig. 1). The isolates were
differentiated by the characters shown in Table 2 from authentic M. ulcerans strains. The
mycolic acids of the strain ATCC 33788 isolated from Japanese girl were distinguished from
those of the type strain ATCC 19423 of M. ulcerans (Fig. 2). The number of carbon atoms
of alpha—mycolate of the former centered at 80, whereas those of the strain ATCC 19423
at 76. The number of carbon atoms of the alpha—unit was 24 in both strains and the
number of double bonds was 2 in both strains. The strain ATCC 33788 showed a 100%
similarity with the strain ATCC 19423 in DNA hybridization. In view of the above results,
we have concluded that the strain belongs to a new subspecies of M. ulcerans (M. ulcerans
subsp. shinshuense). Until now, M. ulcerans infection has occurred only in three area of

* From the National Chubu Hospital, Obu, Aichi 474 Japan.
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the world, Africa, Oceania, and South and Middle America.
M. ulcerans infection discovered in an area other than the above.

B BB BT

Our case is the first case of
However, the strain was

not the same as the M. ulcerans described previously but differed from it in mycolic acids
and some biological and biochemical characteristics.
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1982 4F i, MIFLSELY X, 19%0BARKEOKE
BE D 5, Mycobacterium ulcerans W3 % Hilk
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&, KEEM, 779 h, PEEROBGEHISIC LrAs SN
BRWEENTVEDOT, TONHRED TEAloC L&
Bbn#?¥, 227, TONMEOMHIRG, Tsuka-
mura and Mikoshiba? it & » TR L BIFE & 1,
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KT B i, Y, mycolic acids B LT
DNA homology analysis D50 SHFE%ETT - 720
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Bt Rk, EITES, AERIT- T o
19O HAANLH: O R EEE » S8 L, HATEAR
L7z 6HkTH B, 7KL, Thdid, E—BFEICHRT
50T, FFETE A, one strain ICJ&8F 5 6 isolates
Th b, HIIDHEL, 19824ETH BMVY, EEDH
AR, 19804ETH B, 1980 4E1T, MITFLH SHAD
FAESN, —20°CIREMELTREFESNI, ThoD
isolates iTid, 44601—44606 DEMRFSBAF SN, 1HE
13, ®AIT &Y American Type Culture Collection
(ATCC) i#ftah, ATCC33728 (=44601) &L T
BEISNTWVWS, TNODEKERKT 2D, KE
REEE LTHONAKROIEEOKEMA L 7.
Mpycobacterium marinum, M. haemophilum, M.
ulcerans, TN 5OEKOHRKIE, Table 1 IT/RL 7,

S SEMRICOVT, 108 HIRERAE L7, T
oo 103 #iRiE, Tsukamura® HSETICR L7 104
WS “Gram Jefs” 2B\ 103 Mk Th 5, AN,
ZT? 1031, kD 5HREEBEML I, (1) 28°CT7 BHERD
3H, (2) 28°C 14 HEROFRSE, (3) 28°C 28 HLDHEH,
(4) succinamide ® N & L ToFIH, (5) L-serine
ONFEELTORH, 28°C TORE I}, HBREKER
0.1mg (GBEE) 1 %/NIkEH] 8@ L 5a0%

BOEMER Lo M. haemophilum \<BId 2 RAE L,
Dawson and Jennis® Ot 5\, 1% Ferric
ammonium citrate %= &0 L 22/NIBEHITIT - 720 3T
¥4y ¥ &, matching coefficient % # % L, single
linkage 7" T*“clustering” %17 > %o

Mycolic acids : Mycolic acids ®ffith# & U CJ&
F ¥ o HI%E 13, mass spectrometrygas chromato-
graphy I £ 0T - 1%,

DNA Hybridization : DNA hybridization (3,
dot blot #ETITW, R E A 5 h B KIS
21T - oo DNA O 231, photo—biotine IT & »
t2 o DNA hybridization ® /4 % & ¥ guanine +
cytosine (G+C) mol %D RIE D HEIZEER L 72917,
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SO EOER %+ Fig. 1 12/R 9o Matching coeffi-
cient 88 %D L ~NIVT, 3 OD clusters A L5, H
1O cluster i3, 08004 3 LT 08005 @ 2 HRAEBRW\ /2 24 ¥k
D M. marinum 2 5B 5. %213, 5 %D M. haemo-
philum @ cluster TH D, % 3 @ cluster i, 5D
M. ulcerans & 6 ¥k (6 isolates) DMK BEMD
S B, COfEREABE, EAMK (BALHER &
M. ulcerans LEIETRETH B LEbNb, LHL,
D “authentic” 7% M. ulcerans BRPSE WITUTWV B
DT L, EAKE, ThoEHETE->TVS T LD,
KRN 5430 5, BHE, FA¥E “authentic” M.
ulcerans RO MK % LK L TA 5 &, Table 2 IZ/RT
K INERBH LN D,

(1) ERMIFEEMHEL, 28°C 14 BRI, /MIEEH
WWE L FEET BM, M ulcerans i&, B3 EALEFEEL
(AR

2) EAK%E, BulEfisvLEfo R BEEEE
B9 %5, M. ulcerans 3B TH 5,

(3) {E Kk, Rifampicin25ug/mliclifE<Td 3
M, M. ulcerans 3EZMHETH %,

(4) {ERKRIZ, 6 Pkeh 5 #kA% Isoniazid 10 ug/ml &
ZWETH BD, M. ulcerans EMHHETH 5,
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Table 1. Strains Used

Serial | Laboratory | Species name Source

1 08001 M. marinum S.Satoa),1964 ; A.J. Ross

2 08002 M. marinum S.Sato, 1964 ; B 916, M. balnet

3 08003 M. marinum S.Sato, 1964 ; B 913, M. balnei

4 08004 M. marinum S.Sato, 1964 ; M.platypoecilus

5 08005 M. marinum S.Sato, 1964 ; L—17, M. ranae

6 08006 M. marinum S.Sato, 1964 ; M. piscium

7 08007 M. marinum S.Sato, 1964 ; Lt, tropical fish

8 08008 M. marinum S.Sato, 1964 ; Sf—-2, fish

9 08009 M. marinum S.Sato, 1964 ; Sw, fish

10 08010 M. marinum ATCC 927T ; ATCCb), 1967

11 08011 M. marinum R.Bénicke®, 1968 ; SN 1251

12 08012 M. marinum R.Bonicke, 1968 ; SN 1253

13 08013 M. marinum R.Bonicke, 1968 ; SN 1254

14 08014 M. marinum R.Bonicke, 1968 ; SN 1256

15 08015 M. marinum R.Bonicke, 1968 ; SN 1301

16 08016 M. marinum R.Bonicke, 1968 ; SN 1302

17 08017 M. marinum R.Bonicke, 1968 ; SN 1304

18 08018 M. marinum R.Bonicke, 1968 ; SN 1305

19 08019 M. marinum M. Tsukamura®, 1973 ; human skin
20 08020 M. marinum M.Tsukamura, 1973 ; human skin
21 08021 M. marinum M. Tsukamura, 1975 ; human skin
22 08023 M. marinum M. Tsukamura, 1976 ; MIS 14
23 08024 M.marinum M. Tsukamura, 1976 ; MIS 225
24 08026 M. marinum M. Tsukamura, 1977 ; human skin
25 08027 M. marinum M.Tsukamura, 1984 ; human skin
26 08028 M. marinum M.Tsukamura, 1984 ; human skin
27 27501 M. haemophilum/| D.J. Dawson®’, 1980 ; RM
28 27502 M. haemophilum| D.J.Dawson, 1980 ; OBJ
29 27503 M. haemophilum| D.J.Dawson, 1980 ; POW

30 27504 M. haemophilum| D.J.Dawson, 1980 ; haemophilum
31 27505 M. haemophilum| D.Sompolinsky £ 1970 ; ATCC 20548 T
32 28501 M. ulcerans D.J.Dawson, 1980 ; 14795/78 Setter
33 28502 M. ulcerans D.J.Dawson, 1980 ; Brooks
34 28503 M. ulcerans D.J.Dawson, 1980 ; Cockrell
35 28504 M. ulcerans ATCC 19423 ; ATCC, 1981
36 28505 M. ulcerans ATCC 194237 ; H.Boisvert®’, 1981
37 44601 Present isolate H.Mikoshibah‘, 1980 ; ATCC 33728
38 44602 Present isolate | H.Mikoshiba, 1980
39 44603 Present isolate | H.Mikoshiba, 1980
40 44604 Present isolate | H.Mikoshiba, 1980
41 44605 Present isolate | H.Mikoshiba 1980
42 44606 Present isolate | H.Mikoshiba, 1980

a) S. Sato, Tohoku University, Sendai, Japan ; b) American Type Culture Collection, Rockville, Maryland,
U.S. A.; ¢) R. Bonicke, Forschungs—institut Borstel, Borstel, Germany ; d) M. Tsukamura, National Chubu
Hospital, Obu, Aichi, Japan ; e) D. J. Dawson, State Laboratory of Microbiology and Pathology, Brisbane,
Australia ; f) D. Sompolinsky, Asaf Harofe Hospital, Zerfin, Israel ; g) H. Boisvert, Institut Pasteur, Paris,

France ; h) H. Mikoshiba, Shinshu University, Matsumoto, Nagano, Japan.
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Fig. 1. Dendrogram of strains prepared by the
single linkage—method of the clustering.

(6) {EARW¥kid Urease B T & 545, M. ulcerans
REHETH B,

(6) {EA#kiL, glutamate DFEFE F T, pyruvate %
CIRELTHET S5, M. ulcerans IFEB L1,

Pllokdic, MEOMICIE, »E0HRE L LY
W), HELERHEROZENA SN B,

Mycolic Acids @ k&

ERKRD 44601 % (ATCC 33728) & M. ulcerans ®
type strain (ATCC 19423) ® mycolic acids % H.#%
LTHBE, ROLHBENS LN, #E chromato-

% Ee4BE BB

4 76

28504 M1

44601 M1

Fig. 2. Comparison of the gas chromatograph-
ic patterns of a trimethylsilyl ether derivative
of the @—mycolate between the type strain 28504
(ATCC 19423) of M. ulcerans (upper) and the iso-
late 44601 (ATCC 33728) (lower).

The numbers in figure are those of carbon atoms.

graphy T, M & & & IZ a—mycolate (M),
methoxy—mycolate (MeQ) # & U keto—mycolate
(M,) ITHI249 % spots 23& L 72H%, mass spectro-
metry T#~N7 a —mycolate (M;) ® CRFEI3,
fER#k ATCC 33728 T3, 76, 78, 80 8L U 82, ¥
80 TH - 7cdicxt L, M. ulcerans ATCC 19423 ¥k T
3, 72, T4, 76, 18 BXU 80, ¥ T6 T, MHDMIT
MR E LicEMA LN (Fig. 2o AL, MEDa-—
unit ® C EHF$12 24, double bonds ¥ 2 T, [E
LTHoto UED T EL, mycolic acids DT
3, W& EMEEZXRIT B ENTE I,

DNA Hybridization

1§ K#k ATCC 33728 # @ G+C mol %13 61.8, M.
ulcerans ATCC 19423 kD Zn i3 61.4 T, 1FELAL
ZEM I8 I» - 12, dot blot #T DNA hybridization %
19 &, EREKE, ANCRLABEOVWTNE Y
WHERES o722, UL, M. ulcerans ® type
strain £ BXBI LBt ot 22T, TOMHED
hydridization @R & L FHNCHIE L TH 7243, 100
% ® hydridization T % L/R& N1z,

PUED 3 >OMFEDHERIE, ThZThEVLEDD, ©
DEFFHIER D ICE TEE L 2T T8 51880 - feo

%9, mycolic acids DfE% » 5 &, WED CH
THONHE, HobiiE->TEBD, WEEBIFED SO
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Table 2. Characters Useful for Distinguishing among Four Taxa of Skin Pathogens
Percent of strains showing positive reaction
Character M.marinum |M.haemophilum| M.ulcerans Prelsetnt
(24 strains) | (5 strains) (5 strains) %%Oigoﬁztes)
Growth after 7 days (28°C)®’ 100 0 0
Growth after 14 days (28°C)® 100 0 0 100
Rough colonies 96D 0 100 100
Photochromogenicity ¢ 75 0 0 0
Colonial pigmentation in dark ¢ 21 0 0 100
Growth at 37°C ¥ 100 80 100 © 0
Resistance to 0.2 % sodium para—amino- 96 80 0 0
salicylate®
Resistance to NH; OH.HC1,0.25 mg/mi1? 100 0 100 100
Resistance to ethambutol, Sﬂg/mla) 42 100 0 0
Resistance to rifampicin, 25#g/ml® 8 80 0 100
Resistance to sodium salicylate, 0.5mg /ml® 92 100 0 0
Resistance to isoniazid, 10 #g/mi¥ 100 80 100 17
Catalase (foam height> 45 mm) 0 0 100 100
a—Esterase 0 100 0 0
f—Esterase 75 100 0 0
Urease 100 0 0 100
Nicotinamidase 25 100 20 0
Allantoinase 63 0 0 0
Arylsulfatase (3 days) 100 0 0 0
Arylsulfatase (14 days) 100 0 0 0
Acetate as carbon source (glutamate—N) 100 40 0 0
Pyruvate as carhon source (glutamate—N) 100 20 0 100
Acetate as carbon source® 88 0 0 0
Ethanol as carbon source® 83 0 0 0

a) Tested in Ogawa egg medium. b)

When received all M. marinum strains except 08002, 08003 and 08006 formed smooth

colonies. ¢) The photochromogenicity was tested at 37°C, incubating one tube in the dark and another under exposure to
Light. d) Tested at 28°C. e) Unless noted, the utilization of carbohydrates was tested in the presence of ammoniacal

nitrogen. f) Thin membraneous growth after 6 weeks.

LLT&WT &L %, —F, DNA hybridization
OFERTIE, MEREFA—EELARSBINERES
WT LT B, ST DR RE A 5 &, M. ulcerans
BREBAMBIHOLIKKITE S D TH S, MEE
& U7 “cluster” &, fthd M. marinum #kE LU M.
haemophilum ¥ E LB L1 BB ICH B, Lo
T, {EAkKk%E M. ulcerans i@ 505, BiSHhiciEHE
BR& 13RS 5 (subspecies) & AHBTOBRYT
HrEELNE, TDLIICEZSE, DNA hybridi-
zation It L WV XBITEB VWO RYRTHEL, —F

mycolic acids ¥ & CAEMFERIHER, AELFRERT
XEITETb &V TDOKIEHE, AT Mycobacte-
rium fortuitum subspecies acetamidolyticum T
BEIhWY, 2ok BRI, DNA hybridiza-

tion A H#Ec L T# Z % &, mycolic acids /3T Df
Bz, HFELLEBLE—HLABVWILERLTY S,
mycolic acids O Rt (3, B QMY %R LA
LT3 dH 5 A, mycolic acids BE » TV,
HEUBEETHZEBVARBVWT EERBEL TV, [F
—EETH, B -7 mycolic acids #FkERL 5 %
TEMEZL BN,

BrE, BEOEHRBLT, §NTOWREOAERR
Boh TRV, ST L “cluster” Z7R
TENSNIE, ThABEEEABTOR, FHEMEED
WETH 5P, —F, mycolic acids FFREFIC L - T
i, R7 -7 mycolic acids 2/ R4 EI3, B -KE
BEEZ BN EE STV SY, DNA hybridiza-
tion DILFEM 5 hE, —HET0%LULOEEZ S - T
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Table 3. Comparison of the Characteristics of Strains 08004 and 08005 with
Those of Other Mycobacterium marinum Strains

% of Strains Showing Positive Reaction
Character .
umarinum 08004 08005
Photochromogenicity 75 + —
Resistance to 0.2% sodium
p—aminosalicylate in Ogawa egg 100 - +
medium
Arylsulfatase (3 days) 100 — —
Arylsulfatase (14 days) 100 - -
Niacin 21 + —
a —Esterase 0 - +
Glutamate as N and C sources 67 - -
Glucose as C source 83 - -
(ammoniacal N)
Ethanol as C source 83 - -
(ammoniacal N)
Glucose as C source 100 - -
(glutamate—N)
Acetate as C source 100 — —
(glutamate—N)
Pyruvate as C source 100 - -
(glutamate—N)
Strain 08004 was received as ‘M. platypoecilus’ from S. Sato in 1964.
Strain 08005 was received as ‘M. ranae’ L—17 from S. Sato in 1964.
Fl—WEEABT O, KHFORMDLS TH B, " gﬁ

WINOIIFICT > THELARBVDOTH S0, BHET
&, DNA hybridization ER SN 2881t H 5 &
ITHbB, Lchi-T, bhibhd, T0&dRic
LT, [EARM%%E M. ulcerans DHTERE & T 5 DHE
UThH b LBDOND, LIk, [EA¥ZE, Mycobacterium
ulcerans subspecies shinshuense EFES T 129 %,
Type strain &, 3 TIZ American Type Culture
Collection IZZF5E L 72 ATCC 33728 % Tdh %,

08004 #k & 08005 FkD 43 EHIC > W T

Fig. 1 Ot BOEOMRIIRLIL DT, #ER, M
marinum & & 1T 72 08004 #k & 08005 #k i, ftho
M. marinum EEH RV E->TVWS, D28, B
JERFDTRE R RT O = BB BSErR S T e
wT, SHEEL &, #2) »5 1964 Ficp5sh
too BRI 1E, 1966 FEDOFET, Th%E M. marinum
ELDTH B0, ko ki, fthd M. marinum
L3, DLE- HIRE/RT, Table 3 i, Z D&
RERT. Lal, iR d L5 (Fig. D,
fh OB & S 2 & M. marinum i &80,

TFEERIC L - ¢, AEICIT- 7T &L 19 B (Y
B ©BAZMDOREEED S5 S W HBE IR,
M. ulcerans \ICJ83 %5 L EZ 515, M. ulcerans i3,
WX, RKEM, 7704, PERUATROBES T
EWIBVDT, TUBHATHES NI L1, BHT
RO EEVZ B, L LEAS, ok, Rtk
5N % M. ulcerans & 13, % DHEYMIMER, HLF
HIHEIR, mycolic acids #IEKIC BT, B SIS -
TWi, LA L, DNA hybridization TiE, M. ulce-
rans EXBITER D -7, Lid->T, TOKIIZ, M.
ulcerans OF L WHBEELK T 5 b0 EEL Sz,

X Lo

D fHFoew, EBERT, MM, ERET Sihs
M : Mycobacterium ulcerans SflEIc & % IESE
BUREIE D 1 B, BARMERSLME, 92 557
~569, 1982.
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