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BALF % I\ 72 DUl w6 ) 5] 22 5038 INNO-LiPA
MYCOBACTERIA v2 OA HMEO K}

HHAEME SR W B0 e ER R
YEH T 'WHE &R %E el

EE(HIY) METF % H v 72 Pl g 465 1 2 3838 INNO-LiPA MYCOBACTERIA v2 (INNO-LiPA )
ObhHREN BT B HBREOBRE. GF%) NHO A RIHRE Y v & — 2B THBUC B S 7z
FOlETH 1220k (J78:) INNO-LiPA & 3O EF v b (aNA 7Y a7 <4 axs 7))
w AW, T asua— 7L DDHEE) & ORI E ARG Lz MEAREd LId7 — & BTt )
AR LRIV TIE Y — 7 Ty AR 24T o 720 UREA) 1228k 9 B 112 8kA 3 FlE o il 7
v POV AL INNO-LIPA DR —3L L7z (91.8%) . MEEED 72 10BRD D B 6 #RkiZ INNO-
LIPAIEE ¥ — 27 T v AR OFGRA—F Lz L L 2Kk D B 1 BRI DDHEEOKI R & —F L M.
fortuitum, b 1HRIEINZ 77V AT A AN FY T AFEET F 270 -7 MACEDORIR
& —3 U M. intracellulare & FI 52 S 172 INNO-LIPAEE 3FIFH OGS v POF RN E BIZY—7
IV AR R L M B RRIZ 28R ® B T (M paraffinicum, M. mucogenicum ML) o [ %%)
INNO-LiPA B IEAEME, RPN TR Y A k0% iEl] S iz BiaEds X OV LE ROVE IR &
BT LCHEMT A2 LI DRAN 2R Cs R TH L EHE BN,

F—77—X YK, INNO-LiPA MYCOBACTERIA v2, @A, 16S IRNAMETF, ITSY—27 =

15

> AEAT

3 U &I

POl M e AR B TAARZE I T @R A & T 5
WX ReF D ERRPLETH D, FLHHEEIHIDD
WM SRR E NI T I~ HIIELETH D,
REFSERET 29 2 THRERFEREILEATDH
Bo VAE, WETHAOFEZIEH L7 hilkm Rl
EMAENHEMICHAVWONE XS W2hY, SFSELRN
EEA, SIS NWHER Sy PRSI AT
Bo PR % IERED D M ) ¥ 5 MhRE % dedadii 2. 72
INHOFy M, FBAICI D EVEHE & 3 EAm N
HLMEsh w7,

ANA TrTIyar w4 ang 7T AEE poly-
merase chain reaction (PCR) % Flv>C DNA & Bk,
ATYFL ¥~ g 5T L THFERER REE 4

& LT M. tuberculosis complex, M.avium, M.intracellulare
D3 REDMETE D09, WA LIZL b LIRS
BB BEKGEREKDMMARIZ TN T T3
T A TN T AETHETH - 7208, BIREN
AR DB E1E70.8% HIBAE & 7 5 729

7 X2 7u—7HEERAED16S RNAZ & — 7 v b &
LT, WHERI DNAT =T N, TYF{ ¥ =7
YEETHS, WHORMEEZ ATtz i g
5%y M THDY FEHEFEE M. avium complex (MAC),
M. kansasii, M.gordonae ® 4 FEHEOX v P BHD, TF 2
Ta— 7 E S BEIERE R L M gordonae T 100
%, MAC 95.2%, M.kansasii 44.0% &\~ SR, ##%
H#87.2%, MAC 78.6%, M.kansasii 91.7%, M. gordonae
85.9% &AWL END B

DDHE B OMEMEEZFHE L, N 7Y &L XL

AT N S B 8 R ¥ 5 — R
Gt ¥ —, WREIRAR, SR R TRBLRA e

FEASE ¢ T FRRRESE, SRALIT B N E L BEAR A T 8t SRR
R v ¥ —ERIFgE v ¥ —, F591-8555 KIUFRT LK
E MR 1180 (E-mail: dustin@kch.hosp.go.jp)
(Received 28 Aug. 2008/ Accepted 30 Oct. 2008)
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72DNAOKRE VY AF  -TEI VEBETHWTER
FNDOEHAE DNARE & BE DNA @ DNA HFLRLH o4

ENMHETH B, [l FEIE [ geth ik DNA O F L5
(similarity) 2370% LA Chiu, MUREME LTI
V) MR ARFEORME IR FE L Twb, 20
72 OHIBHFE T S N HiliA & 3 E A & o RifE
DIEHERRITIR D EP LW R RIIE SR 555, FER
RRL 2 2 WEMNL VAR D 599 72 THIRAYIZH
O SO AR S N Y ARG B & W BT
T VOWHEREL T L] L LTWwWa I & LY
EEELRTWHERTH S,

INNO-LiPA MYCOBACTERIA v2 (INNO-LiPA %) 2
16S-23S internal transcribed spacer (ITS) iz ¥ — 4 v
& LPCRETHIBES N DNAZWNHIZ, 5S40
=77yt ZHCTHRBT 5, —EICISHROR
O—7 %% 5 2 L0 SIMBROME DT i TH 510,

INNO-LIPAEDRFHT Z N F Tlo v o0& H
B30~ PR CTHOAENIBI 2SI R s h
TV, D ub it INNO-LIPA # O W i 72 &
IR DWW C REREOBICHIR SR TV A RIESF v
b ORI E L2 oA AR L7,

] &

o5

MRS ATBUE NGRS IR B v 5 =128V TH B
R SN A RKRD 9 bREE b 2 PR IR
WHTHLH, 2 ORBEIEEL, DFERETHEIC
HETL2HAVECORIEHEENEE (NTM) Th
%o FEINTMICH TR E/EORBICELS 2B X,
MR OWRE K> TRE 2R A, Lz o<
20064E2 H 1 H25 6 H308 F COMBIcoBEE h 7z
FERERE 7T /R, NTM 1I5BROEFH 122k Z 35 & L7,
AT DRI E IS BRI & B b TN -
ToauZ—RROBIEL S > THREHEL Lz,
MARPICBB DO W OSRIE T 5 YA\ Il By L 2 51 A5 ] g
PEDDERET 5720, BRBES S BB OBAIT
HONZ3DOREFEOBEIMZ 20 TNHIEDH S
P UDEEE TR I —RE Lo L HE S
N, BOBOITHRELIT-> C3BEORESY MIZT
FERE 2 £, EBEERETHSZ L 2MRLL,
FHEF > b

NHOE & _ I ERIEE B v ¥ — 2B W T HEREIC
EHLTVWAEEFZHVWERES Yy V2R L,
RERBORZICIIEEREERER 7 ¥ 2 70— 7%
MRRFRES Y b (BREETE) & EEHERERE

AERE B584% 515 2009461 B

FrCYTTB(HRRZ PV - FrovFrvy) 24
W7z M.oavium & M. intracellulare D W 5EIZIZ I /N R 7
Y7)AT AANTFYT L TEYLELIANZ T
»TVAT RA4ANTF)I L LY ETREMS— (2
PRA FTorF)ay <4anysyshiE uda -4
ATV AT 427 RA), MACORBIZIZT Fo /10—
T RAANTTFY T A TEYLA VT LI A (T
Fasu—T7 MACE | BERBETE) 2 Hwiz, M
kansasii B & U M. gordonae DFEEZIL, WEHRETH
A57Fa7a—T LA FUTL HUHTET
Fasu—7 4 anNyF) oA INFR GRIEE
BHTR) 2V, EERUA OB EIZIZ DDH
RAANZFYT AR (DDHE | MEREETE) *
Hwize $RTCOFEERA OLBFHSCHERL T
1T 72 DDHEIX DNA ORI R 02 5E I AER
RROREPHONGE Z L b DB OREREOREENE
SNZHEIIERE R T 72,

DNA Ol

AMNEREFR P OHEF TR 2~3mmD I T = —
2B OWEETRL, 1.5mi~A 7 aF 2 —FITHE
L7zd Y A% T — DNAK#~< MY v 7 2 (BIO-RAD)
200 pl WZHEB U720 56°C, 15~30 LB 10 R0 vortex
L, EMEIZ100°C, 84 MIMBELL 7241 B IZokkh T
W L7z 108 B vortex L, 12000 rpm, 3 430 L 72 &
1% % INNO-LiPA #: 72 & N 3 — 2 oo o A JBAT 302 Bl
720
INNO-LiPA 3

INNO-LiPA MYCOBACTERIA v2 (INNO-LiPA ¥ :
INNOGENETICS) %, FBMEE I Y ba— )Lk Hig
RIFRN 79 —7 (MYC genus) B X OBREET D7-0
DRAEDITSEIEF 7 U — THFEMILENZA Y v
TROF Y FThH D, 7TU— TR REHEO 7T — T2
AT, 3B subtype D385 T BE 7% M. kansasii 71 —
7, 4TEIHD MAIS complex 71— 7, M.abscessus % &
ATE3TEIED M. chelonae complex 71 — 7 3L iE & LT
Who [y b OfERFE I LT 165-23S ITS 4
WOBIEF O PCREIRZ ATV, #4517z PCR YR
% LiPARIfRE UCHER L7z LiIPAMBEZNA 7)) 54
AXEE, BONL 1y — 2k s THBREONE %
fTo 72 (Table 1),

INNO-LIPA 12 BT PCRD#, §XT D PCRE
WEBRERELEONINY FRLMBIEORELIT-
720 T 7- DDH & FARIC MYC genus IZ LS 05R. &
NGVIGE, BRELT- 72
16S IRNA & F, ITSTBD Y — 27 T ¥ AT

3EEOMEF v b & INNO-LIPATEIZ X b [ EA e
Tholbk, ToPITREROBEESI D SN L
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Table 1 Interpretation of Mycobacterium species by using the INNO-LiPA MYCOBACTERIA v2

Line Probe Taxa reacting with the probe
1 Conjugate Control
2 MYC genus Presence of Mycobacterium in the test sample
3 MTB M. tuberculosis complex : M. tuberculosis, M. bovis, M. microti, M. africanum
4 MKA-1 M. kansasii (group 1)*
5 MKA-2 M. kansasii (group 1)*
6 MKA-3 M. kansasii (group 11, V, V) *, M. gastri
7 MXE M. xenopi
8 MGO M. gordonae
9 MGV M. genavense
10 MSI M. simiae
11 MMU M. marinum+ M. ulcerans
12 MCE M.celatum
13 MAIS M. avium, M. intracellulare, M. scrofulaceum, MAC, M. malmoense
14 MAYV M. avium, M. paratuberculosis, M. silvaticum
15 MIN-1 M. intracellulare (sqv. Min-A, -B, -C, and-D)
16 MIN-2 M. intracellulare (sqv. Mac-A)
17 MSC M. scrofulaceum
18 MML M. malmoense
19 MHP M. haemophilum
20 MCH-1 M. chelonae complex (group L, 1L, UI, 1V, M. abscessus)*
21 MCH-2 M. chelonae complex (group III, M. abscessus)*
22 MCH-3 M. chelonae complex (group I)*
23 MFO M. fortuitum—M.peregrinum complex
24 MSM M. smegmatis

*group is based on sequevar derived from 165S—23S nucleotide sequences. sqv., sequevar

T, F—FN— AW EE % 16S RNA #izFOy—r T
Y AE, S 512168 RNA MR O F EEHT Tl e 2
PRI 7 BRI LTI ITS 3 — 277 o v A0 & i L
Fli% e L7z PCREUGIZZIAR L OJF W ZHE L, Takara
Bx Taq (¥ 7 9/54 %) # T, 94C 308, 55C 308,
72°C 1 53%35% 4 2 VAT 72e 16S rRNA MR T O]
AL BEELHEE TS 1 ~— 285F [S-GAG AGT
TTG ATC CTG GCT CAG-3" ] & 264R [5-TGC ACA CAG
GCC ACA AGG GA-3"] % FlvC PCRIBIREY %= 1572,
ITS I & F O HIRITIZITST [5-GAT TGG GAC GAA
GTC GTA AC-3"] & ITS2 [5-AGC CTC CCA CGT CCT
TCA TC-3'] %\ 7z. PCRIEW % # % L 727 BigDye
Terminator Ready Reaction Cycle Sequencing Kit (Applied
Biosystems Japan) % F\C 16S rRNA @5 F D 4B F
EITS &R O KIS % £ 720 # S N7 HIHE M,
Ribosomal Differentiation of Microorganisms: RIDOM % Fi
WTHHRIEAREE 21TV, 99% DL E oIS —8 % b o
TH—WfE L g Lz,

& £

BEERVE 1228k 9 B 11282 B C INNO-LiPA #E & 3
EEOFES v b ORFES—F L7z SREMED D B
HEHEO THRITTRT, SBENERER 7 ¥270—-7
EHEERES Y F, Fv Y 7 TB & INNO-LIPAED
WRA—H L/ NTIMUSHRD D BT F 270 —7

MACETMACERE SN, aNA 7y 7)ar7 <
AT F )y AL D Maviem & R S L7224 8%
12 INNO-LiPAH:Tlid MAIS & MAV 70 —7 DNy N4
ol —HT7 ¥ 270 —7 MACHETMAC, I/NA
Ty ay w4 a)Ns 7Yy AEC LD Mintra-
cellulare £ i %€ & 7= 7 #kAHS MAIS & MIN-1 71— 7'
RIS LT 7228, Bk23 @& MIN-1IZ UG % 7R S 36
HIZTREEAS L S N7z, DDHEZ FEH L 72838k 5 B
M %M L CTHMERIE 2o lobkiT 6t b1
720 2B 6D S B 34kIE INNO-LIPAEE T H MYC
genus {2 LSS B N 2o 720 —77 DDH TR
[ E AT & 724° INNO-LiPA #: & O BT RO VEN
RSN 3RO Sdze Ledto TIFEOM
Exy bOWTNAE INNO-LIPA % & O THEAEE
RARERVPR L s 10 LTy -2 = v AN %
To72

6Kk (Bitk2, 19, 14, 22, 7, 6) E¥—27 T v R§
Wi & INNO-LIPATE DR RS — L7ze W2 L 19
13 INNO-LiPA ¥ T MKA-3 O Ut % 8 M. kansasii 3 &
Hrgsh, Y= 2V ABIPLENRENT Fa T u—
T Ay TEME & D M kansasii sqv. T & VI & H
BN7, HHR1413 INNO-LIPAYE, ¥ —27 o v A&
12 M. gordonae E B S N7z — 7, WS £230D2
BRIZFEF v FORRE vV — 7 L v AR RN L
o BWKE S5 1%, INNO-LiPA T MYC genus (2 UG 2338
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Identity (%)

2777277 (100)
279/279 (100)
270/270 (100)
293/294 (99.7)

ITS
M. abscessus DSM44196  294/294 (100)

M. kansasii, MkaF
M. kansasii, MkaC
M. gordonae, MgoC
M. chelonae Mche B

Identity (%)

429/429 (100)
441/441 (100)
440/440 (100)
440/440 (100)
430/430 (100)
428/428 (100)
428/428 (100)
428/428 (100)
442/442 (100)
423/428 (98.8)
439/439 (100)

16S rRNA gene

M. kansasii Borste 8875/99, sqv. VI-3

M. kansasii Borste 539/99, sqv. 111
M. gordonae Borste 11340/99, sqv. TIT

M. interjectum ATCC51457T
M. abscessus or M. chelonae

(M. abscessus by ITS)
M. intracellulare ATCC35770 sqv. 11T

M. mucogenicum ATCC49650T
M. paraffinicum DSM44181T

M. lentiflavum DSM44418T
sqv., sequevar

M. abscessus or M. chelonae

(M. chelonae by ITS)
M. fortuitum DSM46621T

INNO-LiPA

MYC genus
M. kansasii 3
M. kansasii 3
M. gordonae
MYC genus
M. abscessus
M. chelonae
MYC genus
MAIS

M. fortuitum

NT: nottested T, Type strain

DDH

Unidentified **

Unidentified**

Unidentified **

Unidentified **

Unidentified **

Unidentified ***

Unidentified™**

M. scrofulaceum M. intracellulare 2

M. fortuitum

M. fortuitum
NT

Table 2 Discrepant and unidentified results in identification of Mycobacterium species, including 9 isolates of M. lentiflavum.
**¥rapid growers

AccuProbe
Negative
Negative
Negative
NT

NT
NT
NT
NT
M. intracellulare MAC*
NT
NT
*#slow growers

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Cobas Amplicor
Negative

system

Isolate No.
19
14
22
23
13
18
*M. avium complex

9 isolates

FET% E84% 1 B 20094 1 B

D oML R ORFEICIZES Y, DDHE LV —27 1 v
AR TUE M. formitum & Wl5E 7z, Wkk2313T/8 %
Try7yary A4 anNy 5 TIET M intracellulare,
7 ¥ 2 70— MACH T MAC, INNO-LiPA T MAIS
EHEEN, V=27 TV AT M. intracellulare ATCC
35770 sqv. I (Mac-D) & 100% HiH & ¥ X iz,

V=T L AR R E TR A O E DR R AR
o Jokk (WBE13, 18) & % M mucogenicum i i5HE
& M. paraffinicum & [F %€ E 17z,

AN ETERBEREBIRSh, a2 77y
a7 A AN FYTAE, THa7u—7%, DDH
ETOREERREE D, INNO-LIPA T MYC genus i2
LNy FOFBERON Lo l2hy — o v 2R
T M. lentiflavum & 678 S 72858 9 #4385 1L7> (Table
2)o

PR ARAE L C\v/z 3 IR A3 281X INNO-LiPA I
TOHHBONY K85 — PR LN (M.tuberculosis
+M. gordonae, M.avium-+ M. fortuitum, M.kansasii-+M.

gordonae) o

Z =

ST REFRIEREHETSH Y 165 RNABET 12
DO N0, ITS FIROIT ) A5 LS 1
wizw, L) EHEDD D BIIRERHR SN D, ITSH

SRUEDPHON T WD MACIZH LT 4B
O—7 %o CHEBHEEZTIEE LTWwb, Bik231
TH¥Fa2 7T =T MACETMAC, INA Tr7yay
<A AN 7)) 7 MET Minracellulare, ¥ — 27 L2 A
BT T M. intracellulare ATCC 35770 sqv. Il (Mac-D) & ¥
E S N7z INNO-LIPABTIZFE 7 4 S e+ 5 HH
TH—=TEHEEN TV R W20 MAIS 70— 7 D &
DRIG & 7% 5720 Lebrun & b ATCC 35770 DIRE TFH L
 MAIS 78U — 72O BIEEARD SNz L @& L Tw
B, L7zh o T, ITSHBIC B W THAANS B2 R
FRAICH LTIE, ¥ —27 = ¥ 200 ORI % R

LI ENREE o TL b,

V=7 T A E TR OFEE DRSS EVES
T2k D ) BRIBRISIE T F 2 73— 7 MACEER,
DDH #:C M. scrofulaceum & 72 ), INNO-LiPA 3T MAIS
& MIN-2 (238251 & N M. intracellulare sqv. Mac-A & ¥
EENTz, BEERTH % FEMIL 16S IRNA RN Tl
100% DAHEME T M. paraffinicum DSM 44181 & 5 S 1,
[{ U < M. scrofulaceum DSM 43992 & 1399% @ # [7] 1% 7%
R & N7z, Tortoli & b M. paraffinicum 1x MAIS & MIN-2
CREPRONZNT F2 70— 7 MACEIZRET
HolztWMELT VA0, —J Lebrun S5137 F 270 —
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7 MAC 1, INNO-LiPA I TIE MAIS D &I/ Y N
WEtanidh b, ¥ —2 v AENT T M. paraffinicum & )
S E Nz BELS M. scrofulaceum DSM 43992 & 98.9% D
MDD 72 EMIELTWEY, Sll7F27u—7
MACHETMAC, IR 72 7) a7 <4 any 5
7 ALY M aviem & E S 72 RRRIZ ST INNO-
LiPA EETHIREIC MAVIZTEA i oh, THFa T -7
MACEET MAC, a23A 7 7)) a7 x4an37 5
Y AR X0 Mointracellulare & I 5E S N7 WD LED
DOERR23 PAHE MIN-LIZFEBA R Sz, LzdioT
ME— MIN-242/% > F &R L 72 B #E 1813 M. intracellulare
sqv. Mac-A & 2272 O HFEDS SV IERREE L 2 o7z,

BHR 1313168 IRNAY — 7 T ¥ Z M7 C M.mucogenicum
ATCC 49650T & 5bp D&V (98.8% DMFEME) R LN
M. mucogenicum D EAFE L I Nz DI ET
A FEE L DDHIE TR E AT, INNO-LIPAE T M.
fortuitum EHEINTB Y, FRICEEI RSN M.
mucogenicum V315 1% M.chelonae-like & L THIH LTV
7%, 16S RNA 5T Tld M. chelonae & 0 & M. fortuitum
WEV RN L TR DY, B T3 M chelonae-
abscessus 7V — 7" & M. fortuitum 7 Vv — TV g O 8
FEHEBME LTI LIV —-TEEFSNT W B,
Ballard 5 13 ] U < ATCC49650T &5 bpili W\ TR BAD
ATCC 49649 & 1bp i\ M. mucogenicum N248 % i L
THY, #H LV subspecies DD H 5 L lELTw
510, BAFEHFRITSHEICTEATEY, WHKI3D M
mucogenicum 9 variant type DT GEIEDE 2 b7z,

lii] U < BRHTEE BT dp - Wbk 5 13 INNO-LIPA 2 Tl
MYC genus @ & 50 A3 5 4, DDH % T M. fortuitum,
¥ — 7 TV AHMT T M. fortuitum DSM46621 & DSM44220
12 100% DA PED 78 & 17z, Padilla 5 13 INNO-LiPA
BT U % 4 7 0 DSM46621 ¥ M. fortuitum & [ 3E &S
N7 LG LTw A, bhubh oM Tl o
DSM44220 %k (M. fortuitum subspecies acetamidolyticum)
|3 DDH # & INNO-LiPA 3 C M. fortuitum & [Fl % T & 72
(7 — & KIBIK) o M. formitum (& 1TS ¥ — 7 = ¥ Zf§# T
sqv. I ~VARD LN TEB Y WS IR IRT 7207,
RS I O BRI 2 AT L2 1L Y — 7 T v ARSI
¥Thollibhiz,

HEFEBVRESE v ML A% & 67 L THEk
ERaa = — iR S W E 8T 5 Z L IRIRRIC I
Thb, WHk2EINR 7y 7)a7 <{Lans 7
)y A, 7¥a7u—7 8, DDHETHERIELE % >
ERER Th Do INNO-LIPA 3 Tld MYC genus D L
AR S N2 AY, ¥ — 7 I 2 AR T M. interjectum
LHIEE NI Minterjecum \IIEERBEDOBREEFRE T
A0 16S IDNABLFI SR TH Y, BIZT2HVH

19

SEF Y MK B WREN  IZEEET®H 5%, INNO-LiPA &
KBV TH Y 7o — 7R 2 TR
FioMEIITEY, FEcoau o —HIROBIE R4 1L
SRR LRI - TL %o FIRRICHIRR2
L 191, 3FEIO 7T — 7T M. kansasii O WK % 5] w]
B CTdh B INNO-LiPA T MKA-3 125 L 72, 16S rRNA
BIEFOY— 7 12 AENTH & M. kansasii sqv. T & VI &
CHE SNAMERHRET S 270 —7 H ¥ T

Gtk & 72 B 720D M. kansasii E FIE SN b o 7oe HER
BETEIRRBRBIIBATH Do 7208, WO TERL
72455 M. kansasii & BI5E T & 7z,

a0 o —ORFEREBETONRFLE, BEAHE, Bt
FEBOEMIIMEREL VA -0WER, FHNTDH
D, BEEET S, M szulgaild37C TR BN, 25T
R THFBMITTR Do M. simiae DIEFEENEO MIRITE
F1RBORBIEO L 25 6 ~24 B ONIRETAULE T
HVIEEEET D, ¥ilEo oo —HRoOBIEICB W
T, SHI, R, ZoffTH (SRZE, RSEL) OPHERANE
REFEREZETELLTLDI LDV D D, F/FEHHR
oML, BRTFRTOREOREZEMITHIE7THS
LWTHFIIRONAYA&IEH L L, RHlBERTOS
MRS ORI O U = — OFA TIPS D 556
bHbo LIldo THESMICL VBT 2HOMRE
FHERLT, %5 _PMHHERIC OV CREIC 8IS
THIEDETE L,

INNO-LiPA D #5556 CTd %5 INNOGENETICS 4 DA
BNV EF— BT S 720, BORO AIDSBEED L4
HES Nz M. genavense? R, A ¥V X, Aay I F,
Y= VA, AT x—Fv, 75 VATHEENRNYZ T
% M. malmoense™ &\ o 72 HELIZ X 2 W 230 g &
HoTwh, bPETIIBRATOINSDWMICLS
ERIE O FIEFICETNTH B0, SHINOTHS
R OREOBIIIRE R % 5HT 5 L Wb b,
—75, BT DD THEEOREG RN L T B EIEH R
D M. lentiflavum™ 2350 3 — 7 T ¥ ZRITIZ XD 9 HRAf
BENSD, WIS T U —THEE S TV R INNO-
LiPA T MYC genus {2 L2 v Fodgfapshii s g
MERES Lo, BRTOABAEE LI RO L0
12, A E QTR SR S b 72 INNO-LIPA %
DOURERETE L 72w,

L[4 ST & N7z INNO-LIPAE I FHE TH
PCRIEIRAK 3 K CHEWRETH 0, BEMEAFEA S
Nize NATYFA Y- ardpoiil, BBETERT
5 EEMENA TY T4 ¥ — a v EE Auto-LiPA & FIH
FTRIEHHOBRBITRETHH L EbNS, F72 INNO-
LIPAIEIZA DY v T LB ONEZ N Y FOBEETHE
+ 5728, DDHED & 5 ZimA I ) oW g#iETs
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Gl B EERLNL, WHERRER BB 2 HER
FE bR CTH B Z Eh s, WM—uiagIic i 51
M FM AN, BB eSO NS 5]
Lirk ol

PRI BT 2 BETREOESRIFICHE T L],
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EVALUATION OF THE INNO-LiPA MYCOBACTERIA v2
FOR MYCOBACTERIAL IDENTIFICATION

IShiomi YOSHIDA, 'Katsuhiro SUZUKI, 'Kazunari TSUYUGUCH]I, “Tomotada IWAMOTO,
Motohisa TOMITA, 'Masaji OKADA, and *Mitsunori SAKATANI

Abstract [Purpose] Evaluation of the INNO-LiPA MYCO-
BACTERIA v2 (the INNO-LiPA assay) for mycobacterial
identification.

[Materials and Methods] The laboratory identifications
consisting of Cobas Amplicor systems, AccuProbe, and DDH,
are commonly used to identify mycobacterial isolates in Japan.

‘We compared the results between the INNO-LiPA assay and
the common methods. A total of 122 clinical isolates from
NHO Kinki-chuo Chest Medical Center from 1 February to
30 June 2006 were tested.

[Results] There was agreement between the INNO-LiPA
assay and the common methods for 112 mycobacterium
isolates. The six discordant isolates have showed same resulls
between sequencings and the INNO-LiPA assay. The one
M. fortuitum isolates was indicated correctness by DDH and
the one M.intracellulare isolates was recognized by Cobas
Amplicor systems and as MAC by AccuProbe MAC.
Moreover, discrepant results between sequencings and
mycobacterial identifications including the INNO-LiPA assay

were 2 isolates (M. paraffinicum, M.mucogenicum variant
type).

[Conclusion] The INNO-LiPA assay could provide rapid
and correct identification results with clear-cut and easy
interpretation.

Key words: Mycobacteria, INNO-LiPA MYCOBACTERIA
v2, Identification, 16S rRNA gene, ITS sequencing
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Abstract We compared rifabutin susceptibility and rpoB
mutations in 98 multi-drug-resistant strains of Mycobac-
terium tuberculosis (MDR-TB) by DNA sequencing and
with a line probe assay using the commercially available
INNO-LiPA Rif. TB kit (the LiPA). Our results indicated
that rifabutin continues to remain active against MDR-TB
strains harboring certain genetic alterations and also that
the LiPA might be useful in identifying MDR-TB strains
susceptible to rifabutin.

Keywords Tuberculosis - Drug resistance - Rifabutin -
rpoB - Line probe assay

The recent global expansion of multi-drug-resistant
Mycobacterium tuberculosis (MDR-TB) poses a serious
threat to human health. Numerous previous studies have
shown that the majority of rifampicin-resistant isolates of
M. tuberculosis are also isoniazid resistant [1]. The
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detection of rifampicin resistance therefore has the poten-
tial benefit of simultaneously detecting MDR-TB [I, 2].
One of the commercial kits used to determine drug resis-
tance is the INNO-LiPA Rif. TB kit (the LiPA; Innoge-
netics, Ghent, Belgium). This assay is an excellent tool for
detecting mutations in hot-spot regions of rpoB, a gene that
encodes a subunit of RNA polymerase. Such mutations
occur in up to 95% of rifampicin-resistant strains [2].

Rifabutin is a semisynthetic spiropiperidyl derivative of
rifampicin, which is more active than rifampicin itself
against M. tuberculosis in immunocompromised patients
[3]. Rifabutin is also useful as an alternative to rifampicin
when serious side effects occur during tuberculosis treat-
ment [4]. Moreover, the minimum inhibitory concentration
(MIC) of rifabutin in rifampicin-resistant strains of M.
tuberculosis carrying rpoB mutations varies depending on
the specific site of the mutation in the rpoB gene [5-10].
Rifabutin might therefore be active against some MDR-TB
strains. However, rifabutin susceptibility testing using the
time-consuming proportional method on Middlebrook
7H10 medium or by 7H9 microdilution could postpone the
effective treatment of patients infected with MDR-TB.

This study aimed to determine the MICs of rifampicin
and rifabutin for MDR-TB isolates with known rpoB
sequences and also to assess results of the LiPA, thereby
helping to establish whether this test enables detection of
rifabutin susceptibility in MDR-TB strains.

A total of 128 M. tuberculosis strains retrieved from a
culture collection of the Kinki-chuo Chest Medical Center
were tested by the mycobacterial growth-indicator tube—
aspartate aminotransferase (MGIT-AST) method (Becton—
Dickinson and Company, Fukushima, Japan), and WelPack
method (Nihon BCG Inc, Tokyo, Japan) that was estab-
lished by the egg-based Ogawa medium in commercial
susceptibility test systems. Ninety-eight of these strains

—212—



J Infect Chemother (2010) 16:360-363

361

were considered to be resistant to rifampicin as determined
by these media. Thirty pan-drug-sensitive (DS) strains
were collected between 1 and 31 August 2008, and 98
MDR strains were collected between 1 January 2001 and
31 December 2008. All patients from whom the strains
were derived were negative for both human immunodefi-
ciency virus (HIV)-1 and HIV-2. With the exception of one
MDR patient, these patients represent all of the DS- and
MDR-TB patients treated in this hospital during the strain
collection periods.

The MICs for these strains were determined by the
validation protocol, performing the commercial and the in-
house-prepared microdilution method in parallel for a
series of these strains. We elected to use the BrothMIC
MTB-1 (Kyokuto Pharmaceutical Industrial Co. Ltd.,
Tokyo, Japan) and a similar system for slowly growing
mycobacteria by using 7H9 broth [11]. BrothMIC MTB-1
susceptibility test system with a shorter incubation period
has been previously demonstrated to determine MICs that
correlate with those obtained from the standardized agar
proportion method. According to the manufacturer’s
instructions, the proposed breakpoints for rifampicin are
<0.06 pg/ml (susceptible), 0.125-2 pg/ml (intermediate),
and >4 pg/ml (resistant). For the microdilution method
using 7H9 broth, 100 pl of serial twofold dilutions of rif-
ampicin or rifabutin were dispensed into each well. The
final concentrations of the test drugs ranged from 0.015 to
256 pg/ml. All microdilution plates were incubated at 37°C
in plastic bags to increase carbon dioxide (CO,) and were
read after 7, 14, and 21 days by looking for macroscopic
growth with an indirect light source. MICs were the lowest
dilutions exhibiting no growth. Quality control testing
using M. tuberculosis H37Rv was performed once each
testing. Each microdilution plate included basal medium
without antimicrobial agents to assess viability of the test
organisms. Each microdilution testing was performed in
duplicate on different days.

The MDR-TB strains were analyzed for the presence of
mutations in the rifampicin-resistance-determining region
(RRDR). A set of primers described by Kim et al. [12], MF
(5'-CGACCACTTCGGCAACCG) and MR (5-TCGATC
GGGCACATCCGG), were used to amplify a 342-bp
fragment of the rpoB gene containing the 81-bp RRDR.
The polymerase chain reaction (PCR) product was
sequenced using an automated DNA sequencer (ABI
Genetic Analyzer 310, Applied Biosystems, Foster City,
CA, USA) with MF and MR primers. The LiPA we
employed was used in accordance with the manufacturer’s
instructions. This kit comprises the M. tuberculosis com-
plex-specific probe, five overlapping sensitive probes
(wild-type S: 19-23 bases long), and four resistance probes
(R-type) from a region of the rpoB gene encoding amino
acids 509-534. The lack of reactivities of an amplified

fragment with the wild-type S probes (probes S1 through
S5) was used to detect mutations that lead to rifampicin
resistance. Furthermore, R-type probes were specifically
designed to hybridize to the sequences of the four most
frequently observed mutations: R2 (Asp-516-Val), R4a
(His-526-Tyr), R4b (His-526-Asp), and RS (Ser-531-Leu).
When all the wild-type S probes gave a positive signal and
all the R-type probes reacted negatively (wild-type profile),
the M. tuberculosis isolate was considered susceptible to
rifampicin. When at least one negative signal was obtained
with the wild-type S probes, the isolate was considered
rifampicin resistant (AS profiles). When the resistance to
rifampicin was due to one of the four most frequently
observed mutations described above, a positive reaction
was obtained with one of the four R-type probes and was
always accompanied by a negative reaction with the cor-
responding wild-type S probe (R profiles). We used M.
tuberculosis strain H37RV as a positive control.

The ranges of the MICs in DS-TB strains were
<0.03 pg/ml for rifampicin and <0.015 pg/ml for rifabu-
tin. The corresponding ranges of the MICs in MDR-TB
strains were 0.5 to >256 pg/ml and <0.015 to >256 pg/
ml, respectively. Whereas rifabutin MICs for 78 of the 98
MDR-TB strains ranged between 0.5 and >256 pg/ml,
which were threefold lower than or equal to those of rif-
ampicin, the other 20 MDR-TB strains had rifabutin MICs
ranging between <0.015 and <0.25 pg/ml, which were 4-
to 15-fold lower than those of rifampicin. As shown in
Table I, our study revealed 20 mutations in the rpoB gene.
Single-point mutation at codon 513, 525, 526, 531, 533, or
572, which was detected in 72 MDR-TB strains, influenced
susceptibility to rifabutin. We also demonstrated that novel
mutations such as two strains with double-point mutations
(Asp516Ala and Leu533Pro, or Ser512lle and His526Pro),
one strain with an insertion (at codon 525), and one strain
with an His526Ser mutation showed rifabutin resistance. In
contrast, 20 (20.4%) of the MDR-TB strains that had sin-
gle-point mutation at codon 511, 516, or 522 and double-
point mutation (AspS16Gln and Ser522Leu) were suscep-
tible to rifabutin (MIC, <0.5 pg/ml). The observations that
some rifampicin-resistant strains remained susceptible to
rifabutin suggest that rpoB mutation position and type of
amino acid change influence rifabutin susceptibility.

In this study, four MDR-TB strains with a wild-type
profile by the LiPA exhibited rifabutin resistance as well.
Moreover, 72 strains exhibiting R4a, R4b, R5, AS4, ASS,
AS1 + AS4, or AS2 + AS4 + R5 profiles were also
resistant to rifabutin. Conversely, 19 strains that exhibited
R2 (one of the four most frequently observed mutations),
AS3, or AS2 4 AS3 profiles were characterized by low
rifabutin MICs. The susceptibility of rifabutin conflicted
among the remaining three strains that exhibited AS1
profile. In detail, one strain had a mutation at codon 511
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Table 1 Comparison of rpoB

genotype, susceptibility of Isolat; phenf)_t)'/pellaxld Isolates (n) MIC (pg/ml) LiPA
g S g . mutation position ; . e
rifampicin and rifabutin, and the Rifampicin ~ Rifabutin
LiPA profiles
DS-TB
Wild type 30 <0.03 t0 0.03 <0.015 wT
MDR-TB"
511Leu — Pro I 0.5 0.03 AS1
513GIn — Lys 2 8,16 4,16 AS1
516Asp — Val 17 4 to >256 0.015t0 0.25 R2
522Ser — Leu 1 2 0.06 AS3
525ACG insertion 1 32 32 WT¢
526His — Tyr 2 32, 64 8, 64 Rda
526His — Asp 3 64, 128, 128 16, 64, 128 R4b
526His — Ser 3 2,4, 64 2,4, 32 AS4
526His — Arg 1 32 32 AS4
WT wild-type S profile, DS-TB 326His — Pro 2 8, 64 4,32 AS4
drug-sensitive tuberculosis, 526His — Leu 1 256 64 AS4
MDR-TB multi-drug-resistant )
tuberculosis 526His — Cys 1 4 1 AS4
4 Numbers correspond to 526His — Arg, 529Arg — Gln 1 64 64 AS4
Escherichia coli RNA 531Ser —» Leu 54 0.5to >256 0.5to >256 RS
polymerase amino acid 533Leu — Pro 1 32 32 AS5
f’ol‘i‘“o“s ; 512Ser — Ile, 526His — Pro 1 >256 >256 ASI + AS4
" Resistant to rifampicin at
1.0 pg/ml by the Clinical and 516Asp — Glu, 522Ser — Leu 1 128 0.25 AS2 .+ AS3
Laboratory Standards Institute 516Asp — Ala, 533Leu — Pro 1 128 64 ASs5*
method of proportion in 7H10 Mixed peak in 516 (GAC 1 256 256 AS2 + AS4 + R5¢
agar and mycobacterial growth- (Asp) — GTC (Val)), 526 (CAC
indicator tube-aspartate (His) — CAA (His), 530 (CTG
aminotransferase (MGIT-AST) (Leu) — ATG (Met)), and 531 (TCG
method or 40 pg/ml by (Ser) —, TTC (Leu))
WelPack method 572Ile — Phe 1 1 WT
¢ The LiPA also did not reveal Non-RRDR 9 16. 128 2 128 WT

the correct type of mutation

and appeared to have a low rifabutin MIC, but the
remaining two strains, at codon 513, were characterized by
high rifabutin MICs. Thus, except for AS1, profiles of the
LiPA could predict rifabutin susceptibility rather faithfully
(Table 1).

According to previous studies, rifabutin MICs against
rifampicin-susceptible strains were <0.06 pg/ml [13], and
all strains susceptible to 1 pg/ml of rifampicin and 12% of
the strains resistant to 10 ug/ml of rifampicin were sus-
ceptible to 0.5 pg/ml of rifabutin [14]. In the study by
Uzun et al. [15], all rifampicin-susceptible strains and 12%
of rifampicin-resistant strains were also susceptible to ri-
fabutin (MIC, <1 pg/ml). All 30 DS-TB strains and 20 of
98 MDR-TB strains were susceptible to rifabutin (MIC,
<0.5 pg/ml) in our study. Clinical outcome regarding the
efficacy of rifabutin therapy for isolates of MDR-TB with
the MICs of <0.5 pg/ml has not yet been obtained, but the
proposed critical concentration for rifabutin (< 0.5 pg/ml)
in this study was the same as that recommended by The
Clinical and Laboratory Standards Institute (CLSI) using

@ Springer

agar-plate testing. However, the relevant critical concen-
tration of rifabutin should be determined by future clinical
outcome study.

Our data indicated that all MDR-TB strains with an R2
profile, which was associated with a specific point mutation
(Asp516Val), were almost always identified as rifabutin
susceptible. The LiPA may offer improvement in the
management of MDR-TB, as these vulnerable patients can
commence treatment with rifabutin before the strain’s
isolation. This study further confirmed that rifabutin
remains active against MDR-TB strains harboring certain
genetic alterations. We also indicate that the LiPA is useful
for rapid detection of strains susceptible to rifabutin in
MDR-TB before examining susceptibility testing.
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WD~ E Lo THMROBER T 7 F VRO
i ERT BHEERLY Lo T/, ACETIZRIE o e
T 5 RTH B HBBERO D121, BCGIZH D
BHEMGET 7 F VBB ETCHLIE R LI, L Lk
B, BCGIIR b BT 7 F 2 3k T b BRI
WIEES>TwRWI™, bhbhiZBCC L Y b5
WK% DNAT 27 F %R Yary ¥y FBCCTZF
DEAFITEII L7z (Fig DV7% L72255T, #HiLw
KT 7 F B RRIERGRIEIC B A ¥ 5 — THIE

I. %5 — THEE#ER

CD8DH B\ IR, I 717 a7y Vilifa TR TAP#(E
F/ 7T bR ATEIRERIEY TR, B
PIIFTT %o §abb, HEIBITS CDS THILIX
NI ATHRBBECEETH S (Fig.2) "V9971,

F9— THRD—>OH&EE L LT IFN-y 245w L T
WALIEIZHFS T 20, KISHRZ KR M &5
LT, MEHOMMON% % LR ERT&H0E
IMWEHETH S, COS THINLAHIAL I Tl L7z M ¢

B Bt n b R ERR B v & — BRI R v 4 —

ARG L MEER], BRI R e v —
RBgEX > & —, F591-8555 KIAFHRHTICX 5 EARAT 1180
(E-mail: okm(@kch.hosp.go.jp)
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=R

% Fas-independent, granule-dependent DFEHE THE D L,
IR A BT 2 LA STV B ZOT
H91x CD1-restricted © 3 I — U, LAM, phosphatidyl
inositol mannoside, glucose monomycolate, isoprenoid glyco-
lipid (Cdlc & %A ORI lipid & lipoglycan % ik ¥
Bo ZOXF5— TOWHHNOBHTH % granulysin 1L
PRt ORERW 2 F T,

—J, F9—=TOTRAIL &S~ 7 4 1) ¥ HHAHE L

mouse

guinea pig

% 85% 4 6 5 20104 6 A

BICEETH 5 BREVREREH (Fig. 2)o
.. granulysin & 58

F5— TOWRNOEHTH 5 granulysin it EHH L
MOREREZ T ORI EMRRE AT %
WRRIZT A2 &0 X %o granulysin 3R, HH,
FEROAEFLRD SED, SHI=741) Yot
FTTMIHNORBHROIBTEERONT VD, Ih

cynomolgus monkey

Vaccine Mouse Gl};iil;a Monkey
Prophylactic effect
10,000 fold effective Effective Effective
than BCG
HVIJ-Envelope/ p N ;
Hsp65 DNA+ Therapeutic effect Plan Effective
IL-12 DNA Therapeutic effect
against
MDR.TR Plan Plan
XDR-TB
HVIJ-liposome/ Prophylactic effect Effective
Hsp65 DNA + 100 fold effective than Effective (100%
11.-12 DNA BCG survival)
Fig. 1 The development of novel vaccines for M. tuberculosis using animal models
M. TB
granulysin / Fungus
CTL Bacteria
Differentiation Fas ligand Fas
'. TRAIL TRAIL R
Yu L2 IL-6
early l $ late == Apoptosis
4
Precursor a
IL-5 _ o
of CTL TFN-y Effector ad / .
. * Destruction of
CTL Perforin
Granzyme A, B fumor cell
IL-1, 7,12, 13, 15, 18, 23, 27 ’ + Destruction of virus
IFN- e /f3, TNF-a infected cells
+ Destruction of
Okadactal.  J. Immunol 1979 baﬁ‘e";‘l infected
PNAS 1981 cells (M ¢ )
J. Exp. Med 1983
Imm. Rev 1986
Cancer Res 1997
Fig. 2 Induction of cytotoxic T cells and killing mechanism
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Table 1 Induction of decrease in TB number in vivo and CTL differentiation by 15K Granulysin and 9K Granulysin

Granulysin expression in CD8" T
Deseintn  ShOIO UMM vy sy P D
Function number TB against TB production MDR-TB sensitive TB
15K Granulysin — a;;jn'emaﬁon) ++ o+ o+ Ll J
9K Granulysin ++ (wm;mm) + ++ N.D N.D

-+ strong augmentation, -+ ; augmentation
J ; strong suppression, | ; suppression

BX=T7 3 XD MGIZRDPPE, Mg HNOFALRIC
W3 granulysinBEH T 5 -0 & Bbh s, bhibnid
i, BICERMERZEE TIEF T — T 758k
O mRNADFIB L PHADOFHEIHIFMET LWLk
THSPIILWY, Thbh, biibiidF® s — TH
i@ granulysin (%3-F 5 9000) 3 AR T 254 F - S5 8%
FHEE KE LA D L DTV EEL TS,

=%, granulysinF 5 — TR TFO—>TH 5
ERIERL, =7 A TRIBERR 2 R U7 GFFIAD
granulysin T EA <7 A 2 EH L 72,

V. HILWERT 7 F 2 (HSP65 DNA+IL-12 DNA
79 F >, granulysin7 7 F %) R

WiETsFE, O 7=y vU 25, @DNA
TrFy, @)VIAYEF Y NBCGCT 7 F v (5L
BHEEED), ToOMICKRIISNG,

(1) DNA7ZF ¥ IBCGTZF &1 FiEwmhn
WEFHT o F v

< ADREREIRTIEBCGT 7 F v 2135028
BIAHLWEZET 77 i3 &bdThRv, bhvbh
{¥ Hsp65 DNA-+IL-12 DNA (HVJ- L > XU — 7 X7 ¥
=) DI FEBCCTF L Db 1 RS R
BT 2 F 0 Th s BTSRRI T Sz L
726

Z @ HVJ-L ¥ X1 — F/HSP65 DNA+IL-12 DNA 7
TF VTV ARELTHEREZHRS T4, vIR
WO EEABCCT 7 F v HED 1 FHD1UT &
Golze TNE1IFERIE VI,

o, FHEEICHT 5 CDSBYF S — THE O 5
LFELZHR LY ZORNLET 7 F o %5 —
TIEMEAHIB L7ze & 72 Thi ML O EFE, IPN- 4
HEORMEE Z DT F UHRIIT S 2 L BB S AT L,

ZOHLWKERT 7 F o ORISR EMEi R
WHO STOP TB Partnership 8 & UF WHO STOP TB WGND
(Working Group on New Drugs) (23 &7z,

(2) VaveFr v sBCGT 7 F ¥

Table 2 Therapeutic efficacy against tuberculosis
by 15K granulysin Transgenic mice and 9K granu-
lysin Transgenic mice

Tg mouse CFU of TB (log)
15K Granulysin Tg mouse 5.3+0.1*
wild type C57BL/6 mouse 5940.2
9K Granulysin Tg mouse 5.8£0.4%
wild type C57BL/6 mouse 6.7+02
Secreted 9K Granulysin Tg mouse 5.7+0.6*
wild type C57BL/6 mouse 6.71+0.2

CFU; Colony Forming Unit
*; significant (P<0.05) by Student’s Test

BCGIHWIZ, fix itz T2 EBALY I EF ¥
FBCGZfE# L7 bhubhid Ag85A+Ag85B+MPB
512 YEF ¥ FBCGIEBCGC LW dMAhT s+ T
HHTEEPLILEY,

EHlT, Y72y NI FTH VD LIV TR
T FRIh RS & 7z Mib726 & & » 7827 0 DNA %
MALAT26Y T2 F >~ b BCGOERICHII L7z &
DTUBCCT 7 F NV THRBEFHRE LR L
(Fig. 1)%

(3) granulysin 7 7 9 > (Table 1, Table 2)

F 7 — THI IR RGP ) & %5 299
(Fig. 2) o granulysin 2 F1 5631 % 25 HI TP 4 <0 i FR 9
H OWATERAZ O PBL ORAE B o35 TR L7z,
Z DRGHIL-6, IFN-y, IL-2DF T — THIN LR T
H Tz £ granulysin (15K Granulysin) O REAEKT 220
PR

EHZbtbitid 15K Granulysind® CD8" ¥ 5 — Tl
Jad SRS WEN, E FOMGIZHBEAD, M¢HOD
WBWERET A2 LB O LYY, SRR
FiAZ 3 PBLH @ CD8 Bt THINE ¢ 15K Granulysin 8%
3Bl L mRNA DOSEFUIREF A L D A FIET LT
W72 (Table 1) & 512, ZHITERHEE PBLF O
CD8 Bt THENE @ 15K Granulysin 2% 1 58 81 & mRNA @
FEBUL, BFREEL L - T, FHBRZFUFBEZOFNS
LD LT LT/ (Table 1) F 72, ZHITHEAZ L
¥ @ PBL % PHA-P, ConA, 7 W #LJ5 (CESS), PPD¥i
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BUTHIST % &, 15K Granulysin O ;38 _E i B~ D 554
METLTWDZ E2H] 55T L7 (Table 1o

15K Granulysin D i fx ¥ A< 7 X & 9K granulysin i
EFHATY A2 N ENERL, in vivo DYLRFEIER
% AT L 720 Table 21278 L 72 2 & <, 15K Granulysin
transgenic (Tg) 7 A OFEIL R G 4 31 [ T2 OBifs % R
¥ (CFU) 13 wild type = 7 AL L CTIRT Ao b h

Table 3

A% 585% 65 201086 A

720 F 729K Granulysin Tg= 7 X DI BE D wild
type ™ 7 AL L TIRT LT w7z (Table 2)o & 5
12, ThH5D 2200 Tgw ™ A (15K Granulysin Tg & 9K
Granulysin Tg) & in vivo D% 5 — THE (IS 2)
OB, AKX B THIN B 5E SUG O B 3 %° IFN-y
HEAEDOBMEER L, INHOEMKNIZE 5 15K
Granulysin & 9K Granulysin O FF%I&GZ 59 5 228 13 1

A. Priming, Pre-Exposure

1. Phase 1: BIfE—2008 4F
a. rBCG30
b. rBCG30 AureC: Hly (VPM1002)
c. AERAS-407
d. IBCG30ARMEF, rBCG Mtb B30, rBCG h IFNy
¢. Nas L3/Htk BCG
f. mc? 6220, mc” 6221, mc” 6222, me” 6231
g. mc*5059

2. Phase 12009 or Later
a. HBHA (heparin-binding haemagglutinin)
b. Attenuated Live Vaccine based on Phop
¢. paBCG (pro-apoptotic BCG)

T

Ja g vk 85B BCG

1) a2 ¥ v | listeriolysin BCG

J a2 ¥ v | perfringiolysin

Jyar¥J » k85BBCG

SURSIECT 7 5 ¥ [heat killed whole BCG I ¥ /N —75" ¥k
nor-replicating, M. tuberculosis strain ( A lys A A pan CD)
replicating pro-apoptotic M. bovis BCG# (A nuoG)

A F WAL 21K Da #H

g8 b MR (virulence gene @ pho P DANEH 1)
anti-apoptotic BEFETE 14 % 155

B. Boosting, Pre-Exposure
1. Phase I: BL7E—2008 4F
a. MVAS5A
b. M72
c. AERAS-402
d. SSI Hybrid-1
e. SSI HyVac4/AERAS-404
f. AERAS-405
2. 130
h. Nas L3/Htk BCG

2. Phase I: 2009 or Later
a. Hsp C'™ TB Vaccine
b. HBHA (heparin-binding haemagglutinin)
c. NasL.3/AM85B conjugate
d. PP1, PP2, PP3
f. AC2SGL Diacylated Sulfoglycolipids
¢. HVJ-liposome/Hsp65 DNA +1L-12 DNA

L5t

Jary¥s v MVA (Ag8SAZFEHL72)

Mtb32 +Mth29 ¢ fusion & [

Replication-incompetent adenovirus 35 vector expressing M. fuberculosis
antigens Ag85A,

Ag85B, and TB 10.4.

fusion ] (Ag85B-ESAT-6)

fusion & (Ag85B-TB10.4)

Shigella-delivered recombinant double-stranded RNA nucleocapsid (Ag85A,
85B, Rv3407, latency antigen)

Jary¥d v b Ag8SBEE

Heat shock protein antigen complexes (Hsp Cs)

Nasal vaccine/Man capped

Arabinomonnan oligosaccharide

BCG boosting

AC; SGL Mycobacterial lipids

M.Okada, [ 3797 BE i s v R R e o & —

C. Post Exposure — Immunotherapy

1. Phase I: HLFE—2008 4% T

Fragmented M. tuberculosis cells

naked hsp 65 DNA vaccine

Chimeric ESAT6/Ag 85ADNA 7 7 F ~

Recombinant BCG overexpressing chimeric ESAT6/Ag85A fusion protein
Recombinant Sendai virus overexpressing chimeric ESAT6/Ag85A fusion protein
Epitope-based DNA-prime/peptide-boost vaccine. (liposome & CpG 7 ¥/ 2./3 ¥ )

a. Mycobacterium vaccae Heat-Killed
b. MVASBSA
c. RUTI
d. Nas L3/Htk BCG
2. Phase I: 2009 or Later
a. NasL.3/AM&5B conjugate
b. hspDNA vaccine
c. HG856A
d. HBHA (heparin-binding haemagglutinin)
¢. HG856-BCG
f. HG856-SeV
¢. TB Vax
h. F36, F727
i. Mycobacterium vaccae Heat-Killed
j. Ac2SGL Diacylated Sulfoglycolipid
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FUZEBIT TR TH B, FEBEY IS+ granu-
lysin 7 7 F » % granulysin DNA 7 7 F ¥ |~ 7 A THi
BBHRER LYY, LAt o T granulysin'7 7 F
¥ {6 %13 MDR-TB % XDR-TB (2%} L & b ¥ TH H 72 i
WELLDHTHA I,
V. :ILVLERT 7 F ORI (BREREH)

(1) Stop TB Partnership

Stop TB Partnership (WHO) {3 2008 4 (ZBIFEAEFTH T,
U2 b BRRIS FCAT EL8 LT 7 F VRS0 ) A
P EFEFRLI

bitbho HVJ/Hsp65 DNA+IL-12 DNA7 7 F ' §

BCG 7 7 F v
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BHO—2 & LTZOPRICHIE SN TS (Table 3),
FHNTRETRLETZF U HFHEE R T 5,
2006~2015 4E Global Plan to Stop TB & L TH LW HRY
AR 7 F VB, 20504F F TIHZIER, 2F WHO
DOBEETH L,
(2) #8775 ORHOT R
OF LT 7 F > OHREH
71 =7 A4 ) (cynomolgus monkey, b & b O fiks
FEITEVE 5V, Nature Medicine 2, 430, 1996 2281) % H
WBCG & D bIZB MBI BTET 72 LA (EFF
2, Mk, E, oMk 2RTvsF U 2R R
L7229, Thbb, BIEROHANZbOL LTHVIY

DNA Y 7 F ¥

HSP65 DNA +1L-12
HVJ- Ly Ra—7

YN
EALEe
FREEA

Fig.3 HLVWEETFHT27F v () DNATZF V)

) TB X 102
Erdman 5X10 it
g546 T—25— | SARAIITE A k2
MR X
I I I 1 year J TP Rt
9Ty -
(B) == G1: BCG Tokyo+HVJ-liposome/Hsp65 DNA +IL-12 DNA
—e— G2: HVIJ-liposome/Hsp65 DNA +11.-12 DNA -+ BCG (Tokyo) boost
msm: G3: HVIJ-liposome/Hsp65-+1L-12 DNA
== G4: BCG Tokyo
s G5 Saline
BCG—HVIJ/DNA

¥Hmeassasa HV/DNA

4 60
Jﬁ‘g ] Saline
401 HVI/DNA—BCG
] == BCG
201
50 100 150 250 300 350 A%

Fig. 4 b M OFBIREICE DIV =7 4 P2 v/ HVI-) FY — 4 JHSP-65 DNA +

IL12DNA 7 7 F ¥ ORI T B3
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(A) intratracheal © %)
instillation 100
Cynomolgus TB ESR
t
monkey challenge gggé;’iﬁgh 80
5X10*CFU Immune responses
Survival
@ :;-;; 60
Z
Therapeutic vaccine
20
(B) Therapeutic efficacy of HSP65+IL-12 DNA 0
Survival ™ HV—%I{JSFZGSI\]I)/I;IA Control
Body weight T Therapeutic vaccine
Immune responses ™

(Proliferation of T cell)

Fig. 5 Therapeutic effect of HVI-Envelope/HSP 65 DNA +IL-12DNA vaccine on TB-infected

cynomolgus monkeys

A — AJHSP65 DNA+IL-12DNA 7 7 F » B L U, 172f
BCG 7 7 F vHHiF oMb, Ag8SB-ESAT-6HIEG S > /%
7% (Andersontit ) LIEINTVWED, EIWVEY
b, BN TIEERIEZAYTH S, — 7 Huygen D Ag85A
DNAT ZF VIiE<TW A - ENVEY NTHYTH o 7208
PN DT LB Thirolz v, 720
Bigy oy T2y YO F Y, 0T A4
VAT 85A DNAZIEA L7277 7 F VI35 T, 185B BCG
(Horowitz & ) X &5 T # clinical trial & 72 o T\ %'
DrAHINGDT 7 ¥ =T 74 WA-85ADNAT 7 F ¥
X, 779 A TOH I clinical trial T, 85A DNA #
FHIRT B SRS A RS0 i 7,

@FF5A43I v r-T—RA¥ = (LW BCG—KA
HVI/HSP65 DNA+IL-12DNA Y 7 F )

EHICBCCT I FvETIALL, HILWwIrF o
BT—A 7 —F KRRV, YAVTIDTIL3I
FeT =AY —ET100% DEFER LY (Fig. 2)o —
J5, BCG 7 7 F » Wi 5813 33% OEHFR CTH - 727
ZOEHIZ, M ORBERICKbENI =AYV E
W72 9BR T, MAOBRH LW T 7 F v ebhbh
RSB CRIES Lz T b b, AETEADNM
W BCGEMAHE ST LN TWAI EIZLY, 74
IV FELTBCGT 2 F v, AT
F o (hEEdg, WA, ZA) LLTIDDNATZF ¥
BT AT =77 F L THWVBKT 75 OBR
SHETHS (Fig.3)o
@7 75~ (Fig. 4, Fig.5)

BR LA AFNVORTHVI-Z RO — 7/
Hsp65 DNA+E M IL-I2DNA7 7 F v &5 L7z Z
OBTIISTEPST100% DEFEIRO b, —F
gy ba— VEEOAERTG T, 60% DEFRTH-

720 ZODNAT 7 F /G TE, RENISED S
T, FERS I THIE O R 8 S A3 61720 Hsp65s
DNA+IL-12 DNA 7 7 F ¥ i385 d & b OF% YW € 7
WZHEWAZ 7 A FLVDRIIBOTCFH T 7 F b
BT 7 F URIRER Lz AAPEE - RIERE TR L
770 L72A o CTZ®T7 7 F ik b MDR-TB, XDR-TB
DIRFEHE LTCEDDTERTHL Z PRSI NT,

V. bW

HSP65 DNA+IL-12 DNA/HVI & ¥ XU — 77 7 F »
PENTVBEIELY, TOT 7 F VI ORIETE
RWBIRLOH 2 ER TV B, AR, SCEREHI,
KBFER TR SR L ) L 2T 720
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