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F R IL-12/IFN- y BBEREOBEN L RIIZDIZ- T

518 & L7z Mycobacterium porcinum DHE ZR IR

B HTOWE MR FEN OB OER OB
UL

BE : (BM) IL-12/IFN-y BB ICEREICREDS 2 BEP LEMICh > THR SN AERFHR
BEOWMRIELTT) = Lo M porcinum ERIE SN2 b T MAROMEZEIRE M. porcinum B
SUSEREEO XM BT A2 L, IRB X UHE) IL-12/IFN-y BEBICERHICREDOH 5 1
ADBEN S 199654 5 2007 £ DRI 7 BEIZ b7z o THE - W - B - i) >/ Ei L EH
BaL oSN AERERME 78k, WHEREHD 55 M & N7z M. porcinum, M. porcinum %
ek ATCC33776, M. fortuitum ZHeRE ATCC68411220W T, HERDREIEREIC X 2 MEFHERD LK
LEHCH T IREURBREITo 0 E5IC, SREE 78k L M. porcinum B X UEHBEE DL 13
BIZDWT, rpoB, dnal, hsp65BRIZTFDEERFIOHRAML LB Lz (BER) BRIMER 7 KD 3
BEFOEERFNIZTNT100%—FK L, EHBRTHCOBERBICKELZEZRALNEP o7 LD
L, HMOBRIBVTRCICBIA2BEORTIBEL GBS, ou=——ZSEILREBALE
EL, REFEEIZ3IH»LTHERLL Y, vV =y MREEIZEED SBEIZR o7

¥ — 7 — X' ! Mycobacterium porcinum, M.fortuitum, IFN-y3%754k 2 BIZFRE, Mendelian susceptibility
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to mycobacterial disease

3L &I

ERBERBEIERRICOE(FHOL TS,
% 5T b Mycobacterium fortuitum (I NIZX§ 5 Btk %
BT A EBHOENTVA2Y, M. fortuitum & IFHRDO R
1213 M. peregrinum, M.mucogenicum, M.senegalense, M.
septicum, M.mageritense, M. houstonense, M. boenickei, M.
neworleansense, M.brisbanense, M.porcinum 72 €W & Eh
TV 599,

¥ 2 5 C M. fortuitum \Z L&D M. porcinum %, 19834
ICHRM SO Ty DREBEBE Y ¥ RS OTHE, B
£ L7 M fortuitum £13R7% HMY L - BERE HRE
T, $tkEDHS\IZDDHE, 16S RNABRETEER
FlicX A HEPTCIRAZET A LVEEETH - %,

40, bhubiid FN-y ZEH2 REFREOS S
BEPOEMICDL o THMIN - RERFARE %

M.porcinum E R L, TOMEZBER, BEFEE
BH 26 ICENVEY MIHTAMRBICOVTREL
72OTUTICHET %,

MM ETE

(1) EH

1988EAEThOBH, FRBOREZNEREM
aviumBEF IOV T, BICBHLYHFHEL T3,
FhicEal, B 1R3ITAP LR, BEIESR
L, MilRE - FE - 28 Y HERDO-DAK. B
WE LU Y@ L DOERD S M. avium D358
L, DA% 20004E F Cid kanamycin (KM), isoniazid (INH),
rifampicin (RFP) Z X OHEEEL R L L LR E
ZF, VoltARRROBEFL AL, HBEPILTH
ML, BREBRAL, 20004 DK X sparfloxacin
(SPFX), levofloxacin (LVFX), clarithromycin (CAM),
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imipenem (IPM), arbekacin (ABK) 7% &' D% 5-% %372,
NP LIIXIFN-y DR TEHEZZITITVE, Shbo
VRIS E o T Maviumi SR E N2 ot BB,
19904F 113 BCGHEM % 217 7:2¢, BNOBIKISIEA S
hWaedoiz

COREOTY 8RR, IL-120¥IC X 2 MG
BLUIFN-y BARRS L U PHARI IS & 2 I8 IL-
2RI BIVIL-12RA2OBHAMET LTHH, 64
IL-12FWIC & 3 STATAOBPENLIZIZL A LBH LN
Aol IL-I2RAIBLUIL-12R 2D RIEFICIRE
REIBOLNLDolz, BELORIBERBIZ, IFN-y
ZEH 22 RETOERMBOOLNT VS,

1996 £ & 2007 £ 12 B v T HASR, W, WEAH, B
oY Y38, 2oUICHERD»SEBERPTHEA, B
MR LERERERA A S b T L 2 RERE RN A M
i,

(2) BEREH

1996 £ 52007 EDMICEEZE» L M S N/ iR E
T (A¥» S G¥), M.porcinum ¥k B ATCC33776,
M.porcinumBBE L L TR FHEE T TRENRE
EYEROBO®EKRI LTI 28 HEE I
), M. fortuium B ¥R ATCC6841 DI D IS RIZTHE
ESNORBICIIE HICEZRHED ATCCEHE M 11 AN
A L7z (Table 1),

Table1l Mycobacteria used in this study

A. Strains isolated from the patient
Strain  Date of isolation Region of isolation

A June, 1996 Right cervical lymph node
B January, 1999 Left axillary lymph nodes
C  August, 2000 Right axillary lymph nodes
D  April, 2001 Right inguinal lymph node
E  August, 2003 Right brachial lymph node
F  January, 2005 Left inguinal lymph node
G  February, 2007  Site of a skin- tumor

B. ATCC strains
M. porcinum ATCC33776
M. fortuitum ATCC6841
M. peregrinum ATCC14467
M. mageritense ATCC700351
M. mucogenicum ATCC49650
M. senegalense ATCC35796
M. septicum ATCC700731
M. houstonense ATCC49403
M. boenickei ATCC49935
M. neworleansense ATCC49404
M. brisbanense ATCC49938

M. acetamiodolyticum  ATCC35931
M. farcinogenes ATCC35753

C. Reference strain of M. porcinum
Strain H Washings of an endoscope
I Washings of an endoscope

#i% ¥s3% M11% 2008411 A

(3) MR - ELEMMERBBD

RY AL BHREORM X, 7ORI v 2 THOWHE
BeH P 37C 3 H AL =W % 10,000fERRL, TO
0.1 mi% 1%/ IcEML, 28C -37C - 2CTTH
RLTH ol aU=—DRBIE7ORI v 7 THIOR
Rt 4= MM 10,000 5% & 1,000,000 HRIAD 0.1 m!
REML, 37CTRELS, ALeEmiERe LTHBE
BT, 7T BFIER, 1/ Yy MR TV =
v MAREEE M,

(4) RIZFHERT

1% /NI B 37°C 5 B %E D H D DNADFIH I,
1 & FDO# % ISOPLANT (= v # ¥ ¥ — ) 1HIZTi#
X4, 95T 105 MMk, ISOPLANTO 7T b a—L
IZf€\v, TE (pHB.0) 100 /o B & ¢, HRAL L7

RIZFHEL LT, rpoB', hsp65'?, dnal» DK%
BFIRREL, Bkl Xtk OMOHEREEREL
720 rpoBR{ZFiZ DNAKFHERNAKY A 5 —¥ gH7
2=y bEa—FL, COIHD342bp% 7747 —PI
(5'- CGA CCA CTT CGG CAA CCG-3') BXU7/ o4 <
— P2 (5'-TCG ATC GGG CAC ATC CGG-3') 2k > T
BL, #iCE7542—%2aE%v306bp AV,
hsp65 Ri=F DRI I3 Tb11: 5'-ACCAACGATGGTGG
TGTGTCCAT, Tbl2: 5 -CTTGTCGAACCGCATACCCT
% Fv> T position 398 4* 5 836 D439 bp X IR L, FHTIC
BIDIBLOTIA—BFEET 401 bp E AV,
dnal (3#5H% 8 O dnaJ RIZF 9 position 102> 5 376 \ZHY
3 % 845 % J10F: CGIGARTGGGTYGARAATG, J335R:
ARICCICCGAAIARRTCICC TH{$EL, MIIZix 751
v—%ETRv3R6bp AV,

PCR I (X, rpoBB{ZF1394C 157M, 66T 171,
2C12M %2404 4 27 )V, hsp65RIEFi13294C 1514,
60C 15M, 2C19M%E459 4 2V, dnalBIEFIX
95°C 30, 55C 308, 72C 1M %3594 2 ViTo 7=,

FNENDOPCREWEBRTL-DICAY A5 A
(SUPREC TM-02, TAKARA, TAKARA SHUZO Co., Ltd.)
Hv, EEAEY) OB E i ABI Big Dye terminator v1.1
Cycle Sequencing Kit # §\* T ABI310 CER L 72 4H
DR RIER L 7-ZERD ) b doas 31T & 5 BIZFE
5| % M. farcinogenes (AB456563), M.fortuitum subsp. acet-
amidolyticum (AB456562), € L “C M.brisbanense ) hsp65
HIZ & B ELF (X AB456564 £ L THADNAF — ¥ /8>
7 (DDB)) 2B L7,

(5) EHRZHRE

TOAIy s NIMY (BERETE; ®H¥) °RER
L, 7HXAI 92 NIMDO /U b 2— V28> T MIC %
WE L7 HIEII37TCTEE I BEICITo 7,

(6) ENEY MY BREH



Infection of M. porcinum/Y.Kazumi et al.

Hartley # £ V€ v b 2 &N 1 FEF 212 M. porcinum
(ATCC33776), M.fortuitum (ATCC6841), BHHIKH A
PR, Gk, WHSEEIRE HER O 2 X 10°CFU % 2 F 4
L, 7EMBICHKRL, REMGERLERL, HED
BFEEHRAR,

&

(1) BEaEny - A bEptR
M. porcinum ¥ ¥ Bk ATCC33776, M. fortuitum % & bk
ATCC6841, BEHIRMK 7 B7% S VNS, M. porcinum B

R
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B 2 BRDBE AR - HEALZEMPEIR % Table 21278 L7z,
RERBIZOVWTALE, EHtARIKL 28T E37T
TREL, &5I242°C Tl M. porcinum ATCC33776, M.
fortuitum ATCC6841, M.porcinum B8 (HHE, 1H) &
WO ABRO IO = =BT L Wi, REE
S 1ML o7 RE L, LaL, OBEHK
D6 BHNL GH) &, REAETH o7z, BEAX
J1x ATCC33776, ATCC6841, Abkix 3 HTSH L72a%,
BH, C#, DBk, E#kiZ 5 H, FHiz 6 H, G¥iz 7 H Uh
Xhao=—) ¥ (Fig). ZBREHEIZBITSA

Table 2 Cultural and biochemical characterization

Strain Colony Growth Growth at Nitrate Utilization of
Morphology Rate 28C  37C 42T Reduction  Citrate Inositol Mannitol

M. porcinum S* 3 days + + +e - + + +
(ATCC33776)

M. fortuitum S 3 days + + +- + - — —
(ATCC6841)

A N 3 days + + +c - - + +
B SandR® 5 days + + - - - + +
C R 5 days + + - - - + +
D R 5 days + + - - - + -
E R 5 days + + - — - + -
F R 6 days + + - - - + -
G R 7 days + + - - - + .
H S 3 days + + ++ + - + +
I S 3 days + + +c + - + +
3Smooth °Rough ©afew colonies

Fig.

E

A: Strain A Smooth ¢ 4.0 mm (6 days)
B: Strain C Rough ¢ 7.3 mm (6 days)
C: Strain F Rough ¢ 2.4 mm (9 days)
D: Strain G Rough ¢ 0.5 mm (9 days)
E: Strain G Rough ¢ 2.0 mm (14 days)

Colony morphology on the 7H10 agar
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BOao=— 3 SHTHodt, BHRIZSEEREOD
——24REL, CH¥, D#, E¥, F#¥, GHRTIXRED
Do—DARB LNz, WHERIERTHRIZ ATCC33776
EREHRTRIZBRETH o 7225, ATCC6814 L BK
2BRRBYTHo . 7= yBFEREIZ ATCC33776 12
BYTHo 7208, MBITRTEETHo2 vy=v b
SRBIIBEHRD I B AK, BR, CHRIIBMETH-
7:%%, D¥, E¥, FH, GHRIIBYETHo7.

Table 3 Relatedness to the strain A (%)

Organism rpoB dnal hsp65
M. porcinum 99.7 99.7 100*
M. fortuitum 94.1 93.9 96.9
M. peregrinum 97.1 96.5 99.0
M.mageritense 97.7 704 97.1
M. mucogenicum 92.8 711 94.0
M. senegalense 98.0 97.4 96.2
M. septicum 97.4 95.7 98.6
M. houstonense 93.5 95.7 97.4
M. boenickei 91.5 98.8 99.0
M. neworleansense 974 96.5 974
M. brisbanense 94.8 88.0 979
M. acetamiodolyticum 94.1 93.7 96.9
M. farcinogenes 95.1 95.7 97.1
Patient strain
B 100 100 100*
C 100 100 100*
D 100 100 100*
E 100 100 100*
F 100 100 100*
G 100 100 100*
Reference strain of M. porcinum
H 99.3 100 99.5%*
I 99.3 100 99.5%*

*M. porcinum sqv1'V  **M. porcinum sqv3'"

WK M3 119 20084511 8

(2) ®MEFHERY|

Table 3 IS B B R A% LMD B BRI & UK
EARERER & D rpoB, dnal, hsp65 DEBEFINDMFEE
¥RL7. BEHRLTROIREFORERFIZ
100% — 3 L, M.porcinum ® % ¥ # ATCC33776 & rpoB
T1299.7%, dnal Ti%99.7%, hsp65 Tl 100% NHF%E
#RL, %7 MporcinumBR¥ (H¥k, 1#) & rpoBT
1299.3%, dnaJ Ti2100%, hsp65Tix99.5% DA%k
RL7

(3) RABZEREDKR

JURIvy P NTMIZE B MICORERRIZ ARD L
GHETRELZBNILD o7 (Tabled)o 7272L, &
DHECIZREREARE I TET LA 7HA 2 b
BEENTBLT, Wt BECHENTEL,o .
(4) EVEY MiIHT HMEE

ATC33776, ATCC6841, A¥k, G¥, H¥LHEML /-
ENEY PTI, BORECHAAZAFEIRAR SN
A, BHRFHBLIURRY Y BICHREIALR P>
720

%

4E, bbb B L 72 M. porcinum SEB5E 12 1999
EL-REBREERBELSHSN, Tok, BHLYC
XD IL-12/IFN-y BBIZ BT 5 L-RXBHARBKT,
STATADBHNEMOBETHABEL P ICESHh, EHICED
HIFN-y ZBE 2 RIZFREFZOONL-BHIIBI
51PCHbB. REFRDTY ¥ 3R Tid PHARIME D
IL-R2EZBFELIBLIURORBARIZETL TV,
ChOZBFARIEZFICRERIBDOON L h o7, IFN-
yRBRECBIIRBAOSEREEICOVWTIR

Table 4 Drug susceptibility (MIC xg/ml)

Organisms SM EB KM INH RFP LVFX CAM TH AMK
M. porcinum 16 16 8 32< 16 0.5 1 8 0.5>
(ATCC33776)
M. fortuitum 32 8 16 4 4 1.25 1 4 1
(ATCC6841)
Patient strain
A 8 16 8 32< 0.5 1 1 16< 1
B 16 16 1 32< 4 2 0.03 16< 05>
C 8 16 1 32< 16 0.5 0.06 16< 05>
D 8 16 8 32< 8 2 2 16< 1
E 16 16 4 32< 4 4 4 16< 05>
F 8 32 8 32< 16 16 2 16< 1
G 8 16 4 32< 8 2 8 16< 2
Reference strain of M. porcinum
H 8 16 4 32< 2 0.5 1 16< 05>
I 8 16 4 32< 4 0.5 0.5 16< 1

streptomycin (SM) ethambutol (EB) kanamycin (KM) isoniazid (INH) rifampicin (RFP) levofloxacin (LVFX)

clarithromycin (CAM) ethionamide (TH) amikacin (AMK)
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Laurent 59O RBAH D, L ORIAFIH -
MAEN TV, IFN-y BBRORKIC X 2 HIBE 5 M
¥ % BHF L T Mendelian (B —R{EFIR) susceptibility to
mycobacterial disease (MSMD) & W\, bHAETI, &
H 590 IFN- y /IL-12 BEEREE 2 & 2 RFRLE IOV
TOLE66THB/~DT7 v 7 — FRETIE, EINE68%
DI HLRADBEICMSMDARBD ble SD59%IC
BCG B RHE, 34% (S IERBME B BBEN A S v 7
v, HREIMBAFER " THY, HiBERRC
Y2 EEOBFEEBEILIFN-y IS X o TIHF¥LE R
R72U7 7 —VIEEL TS, RERHD L S I IL-12/
IFN-y DY 7 F VA REEZZTTV2HE, IL-1212&
S5THROEMIL - IFN-y B4 - IFN-y 12k 2<% 2 0
7 7 — VOEHALAEENICAEE S, FIBREIC R - B
LR, o RARRLA L 2 izRtichn L #E
RAbhad, FLPFHELIZL - THOHAEIZBITS BCG
BEZORERAFEAXRA I N TV SIS, [FN-y ZH
#1 REFREDEFIEIN TR, SEDObhbNR
DIEFNULIFN-y ZERK 2 BETFORETH 525, BCG
ERBICEERALONEDI o1

Ottehoff 59 @ #& i T Id IFNGR2E R T i3 M. avium,
M. fortuitum, BCG, M.abscessus BERBFE L LTRE
NTw3, ThHsOVThobBE D & Mo 2%E
BT, BRELZAETITEREIDHIETHY, M
fortuitum R M. chelonae D REFFE |~ D\ T X Wallace 520
12 Y &L DEFAIFBRE SN TV 5, M. porcinum \XE)H
RS 3 BT REMEASSH D 9, Taddei 52V i3 M. avium subsp.
paratuberculosis D R0 Y ZREORICEI 6315652
BORERREFHBRELTEL, €0 bekd M
porcinum TH o729, R HIZT ¥ OREERET Y
YD S M foruitimB U OB ERERHE THEL M.
porcinum & 5% LU7zo Wallace® 5 (X, KEIW TEEH
5 5 58 & N7z M. porcinum 44k D FB 288k (63.6%)
OB ICBEL, RS, S ¥k (182%), AT —F
WHHVITHABICEELZDD T (159%) THholz,
VUREICEELZ-DD 185k (23%) DIEMICERR L
Dotk TDM2BDEI48%IL, hsp6SBRIZEFOERE
EHiz 0 { D T sequevar (sqv) 125 sqvs D 52
DT N—TIZHETE, sqvlilid ATCC33775, ATCC
33776 & T N, sqv3 IZBIE L HKEED L 5 LRSS
POOSBHERETR TV W), SEbhbhsY
YNREE D FREL S T HRIZsqv1ic—F L, RERROBRA
Bt L U TiTo TV 2 NIRE D B ARBF O K
POSREL-2BEk HERL 18R idsqv3 il—HK L7

SROEATREMCO2EOTHESAS, EH
At B R SEIT - 23 BEORIZFIEEES]
ICELIZA S N dr o ods, BEEN - £1LEMHER
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R A ONT, RREH EICBITEAKROID
SR TRTSHTHo 722, BRTIXREEHRE
L, #hEREICHEE, FH, GRIIREEOATH-
»o Catherinot 52 D5 Tix, M.abscessus D type strain
ATCC19977 D SE oo = — IIMIRIEH KL v R IZE
FLEA, FA—#rooMsh REEIZYY 2 2EM
MTHECHFEESEEV), ELICHREIOY M F
7 4 T, BRI L AR & b 12 SEYEIZ Glycopeptidolipids
(GPLs) Ao birzd, REETRERSBEDOLNLE
Mol bBRTVAE, SEDFTHERIZOV TIIMIEMR
BRRROSFATOR TRV, S an=—
DOHREER, TEORESOLEBIUGHKIINE 2o
T&7, SLICRHFRAEIZRSZY, ARNIHTRE
Lzicbdhb oy, FrREGHRIZ6~THEEL, 8
FREBRLNCRIBELERE Lo/ V= MR
RS BMED SBMICEILL, BARNICTHL»DEILD
HELTwEb0EEZLND, THE»IIEEPOHBEE
BREIZBVTREKREERBEFIIERPOREICE S
Abh, FOERO—2ICHORBEROET %2517,
BEBROZERIZLZDDD, ELLRFOEVKIZEAT
ZREDVDLELBVERBRL TS, EHOBEE, LD
I —PFEEIPEL, BRECENZET 2888
Hb. G, bhbhOFTHEDOENVEY MIHTEMK
BRHIZEDLDTED o725, FELD X M. fortuitum—
M.abscessus DI 7 AT HHREHICO>VWTHEL T
By, RIRHLHR2HBTEY, B L 2EEHICE
PHLHNEERED Y, 5, 7RI TEIHREEOR
HrEINS,

HATRIBAOREIC 1 BOKRETISHED 05l
BOPP»H 1 HEZRECESDDHE?HILLAVDS
TV BED, M. porcinum I RIZZ->TEL T, FAEAS
& B\ M fortuitumEHIZ END Z L HH B, SHED
BEHZB VT H BBk ODDH & O % R13 M. fortitum®
M.peregrinum \ZIZIZEREICREL, REARETH- 2
DDH #: T M. fortuitum B b 512 b hh b 5 TRER
BBDRE, M porcinum \IHFETIRIERETHY, X
72 16S rRNA i © Tl M. neworleansense & M. porcinum,
M. farcinogenes & M. senegalense & M. houstonense, M.
peregrinum & M. septicum & KB $ 5 Z L BT & LVt
S EIBE U7 rpoBH, dnal¥:, hsp65HE: T M.porcinum
ZHMOBREE» LM B LI TE, M porcinumDIFl
EBIERLRFETHHLELZLNS,

¥ & ®

MRERERE LR T EE» S 58 S M7 M porci-
num DIFRZN, ELENEREZFHLLAR, 40,
EHIHTEMICERBTA7-DIZTTRI v 2 NTM
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BiTodt, COREBERMBEARTEORHET, X
Mavium®D & 5 2 BRERMEOMICENET 5720
CHRENEFETHE, COORHBEN TS
TULAZ2RL 7 bHRDLNTELT, EHORREAW
RTELDEDLERETHILNTERV, 4%, FAE
ZIERICITY, BR7P— 7 2ER, B LTI
EDTELZEHBEIUREOMSE, DHRFTHME ICN
LTHROMFTEL2HEOMRBNE TN,

n B

BABORBICHA LTVALE T LAKRIITREA
B S B e = o B/ BB PP EI A & LIS TR
TG, ELTRXEERTAICHA) THEVAL
W7oRT BOGWIREATATR F3FH—BREEICRET 50
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MICROBIOLOGICAL PROPERTIES OF M.PORCINUM ISOLATED FROM A PATIENT
WITH IMPAIRMENTS IN IL-12/IFN-y PATHWAY

'Yuko KAZUMLI, 'Shinji MAEDA, 'Tadashi UDAGAWA, 'Isamu SUGAWARA,
and 2Hitoshi KAMIYA

Abstract [Purpose] Mycobacterium porcinum has been
successfully isolated from the patient with abnormal signal
transduction pathway of IL12/IFN-y. The properties of each
bacterium were determined by conventional identification
methods, DNA sequencing analysis and MIC assay.

[Materials and Methods] M. porcinum was isolated 7 times
from 1996 to 2007 from cervical lymph node, axillary lymph
nodes, inguinal lymph node, brachial lymph node and site of a
tumor of the patient. In another occasion, mycobacteria were
isolated from lavage fluid of the endoscope in routine inspec-
tion. Using these mycobacteria, M. porcinum (ATCC33776)
and M. fortuitum (ATCC6841), the conventional identification
method and MIC assay were carried out. For analyses of the
DNA sequencing (rpoB, dnaJ and hsp65), the ATCC type
strain of mycobacteria (11 strains) which are closely related to
M. porcinum were also used.

[Results and Discussion] DNA sequencing analyses of
the 7 samples isolated from the patient, were concurrently
identical in 3 different genes. Drug susceptibility test showed
that 7 isolates had no marked change. In conventional iden-
tification analyses, M. porcinum (ATCC33776), M. fortuitum

(ATCC6841), and M.porcinum that were isolated in 1996,
were able to grow at 42°C. However, 6 isolates that were
isolated after 1999, did not grow at 42°C. The colony detecta-
ble days of these 7 strains changed from 3 to 7. Over the time,
the morphology of each colony changed from smooth to
rough. Though the initial isolate had the ability to utilize
mannitol, the later 4 isolates had no such ability.

Key words: Mycobacterium porcinum, M. fortuitum, 1L-12/
IFN- y pathway, Mendelian susceptibility to mycobacterial
disease
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