6 BRI A AR - BRI ORI TE (n=2.292)

IR IoF B g o o

Total 2097 1.000 195 1.000 2202 1.000

All Susceptible 1886 0.899 136 0.697 2022 0.882
Anv Resistance 211 0.101 59 0.303 270 G118
INH 64 0.031 24 0.123 88 0.038

RFP 15 (.007 13 0.067 28 0.012

SM 118 0.056 24 0.123 142 0.062

EB 27 0.013 5 0.026 32 0.014

LVEX (n=852) 25 0.032 4 0.061 29 0.034
Mono Resistance 147 0.070 21 0.108 168 0.073
INH 36 0.017 7 0.036 43 0.019

RFP 5 0.002 3 0.015 8 0.003

SM 95 0.045 I 0.056 106 0.046

EB B! 0.005 0 0.000 il 0.005

Multi-Drug Resistance 9 0.004 8 0.041 17 0.007
INH + RFP 2 0.001 3 0.015 5 0.002

INIL + RFP + EB 3 0.001 1 0.005 4 0.002
INH + RFP + SM | 0.000 2 0.010 3 0.001
INH + RFP + 1ElB + SM 3 0.001 2 0.010 3 0.002
Poly resistance 23 0.011 I 0.056 34 0.015
INH + EB 3 0.001 2 0.010 5 (.002

INH + SM 13 0.006 7 0.036 20 0.009

EB + SM 3 0.001 0 0.000 3 0.001

INIT + EB + SM 3 0.001 0 0.000 3 0.001
RFP +EB ] 0.000 0 0.000 ! 0.000

RIP +SM 0 0.000 2 0.010 2 0.001

RFP + 1B+ SM 0 0.000 0 0.000 0 0.000




KT AEERHO SR
F X5y INH 0.2 INH 1.0 RFP SM EB
it 0 0 0 0 0
AR Pt 18 18 18 18 i8
19> e (%) 0.0 0.0 0.0 0.0 0.0
n=18 fittE 0 0 0 0 0
BE R A 0 0 0 0 0
R (%) 0 0 0 0 0
[F gk 8 3 | 9 6
LS RS 123 128 130 122 125
20-29 HE (W) 6.1 23 0.8 6.9 4.6
n=139 it 1 0 1 2 0
BE A RSP 7 8 7 6 8
e (%) 12.5 0.0 12.5 250 0.0
it 7 1 1 16 2
EN s s 185 191 191 176 190
30-39 (%) 3.6 0.5 0.3 83 1.0
n=200 ittt | 0 0 1 0
BE#4¢ B 7 8 8 7 3
HE (%) 12.5 0.0 0.0 12.5 0.0
it 7 5 2 14 2
ESE &g 159 161 164 152 164
40-49 R (%) 42 3.0 1.2 8.4 1.2
n=174 it 2 2 0 2 0
HET 2 &AM 6 6 3 6 8
HA (%) 25.0 25.0 0.0 25.0 0.0
it 7 3 4 15 2
A P 235 239 238 227 240
50-59 e (%) 2.9 1.2 1.7 6.2 0.8
n=268 it 6 4 2 2 3
B 2% B 20 22 24 24 23
# (%) 23,1 15.4 7.7 7.7 11.5
il 4 8 7 2 17 3
KW AR 280 281 286 271 285
60-69 (%) 2.8 2.4 0.7 5.9 1.0
n=315 it 3 2 3 7 1
BLifati Bz 24 25 24 20 26
ZE (%) 111 7.4 1.1 259 3.7
(43 15 10 3 27 7
Fe A 444 449 456 432 452
70-79 Hg (%) 33 2.2 0.7 5.9 1.5
n=s11 it 8 5 3 5 :
B Bt 44 47 49 47 1
e (%) 154 9.6 58 9.6 1.9
fitE 8 4 1 15 2
eTaHE RS 470 474 477 463 476
80-89 HHE (%) 1.7 0.8 0.2 3.1 0.4
n=531 it 1 i 2 3 0
BEH ¥ R 52 52 51 50 53
£ (%) 1.9 1.9 3.8 5.7 0.0
[iReA 4 I 1 4 2
ReinE RS 104 107 107 104 106
50< E (%) 37 0.9 0.9 3.7 1.9
n=121 fittE 2 2 2 2 0
BL ¢ i 11 11 11 11 13
HE (%) 15.4 15.4 15.4 15.4 0.0




68 Hithd O ik
b g (<4 INH 0.2 INH 1.0 RFP SM EB
e 5 0 1 6 3
e ETIE S i - 151 15@ 155 150 153
%Hf ;,f;.;rfz (%) 3.2 0.0 0.6 3.8 1.9
=162 N n’n«H"f’la 0 0 0 0 0
I ARE) S s 6 6 6 6 6
ot (%) 0.0 0.0 0.0 0.0 0.0
ifReS 21 I 5 51 I
AL fl A b 729 739 745 699 739
L R (%) 2.8 1.5 0.7 6.8 1.5
n=833 ik 8 6 6 8 3
RIS J st 75 77 77 75 80
FE (%) 9.6 7.2 7.2 9.6 3.6
i 6 4 0 8 2
- A g 182 184 188 180 186
:Ité%% rg:f‘%«é (%) 3.2 2.1 0.0 43 1.1
n=198 o R ! ! 0 : 0
B I 9 9 10 9 10
Hs (%) 10.0 10.0 0.0 10.0 0.0
EEia 24 15 6 31
b e e 433 442 451 426 453
e b (%) 53 33 1.3 6.8 0.9
n=506 e 5 4 3 7 1
JU i i I M 44 45 46 42 48
It (%) 10.2 8.2 6.1 14.3 2.0
itk 4 2 2 8 4
— hoi R e ME 185 187 187 181 185
EQ[“S 1:@?%& (%) 2.1 1.1 1.1 42 2.1
n=202 . fist 3 ! : 4 !
LT &AETE 10 12 12 9 12
s (9%) 23.1 7.7 7.7 30.8 7.7
e 4 2 | 14 3
Aif e et 353 355 356 343 354
FLIl e (%) 1.1 0.6 0.3 3.9 0.8
n=391 it 7 4 3 4 0
JEREREIS 1Tk 27 30 31 30 34
oA (%) 20.6 1.8 8.8 11.8 0.0




F2 10 PEBIHEAGHE

P (<4 INH0O.2 INH 1.0 RFP SM EB LVFX
i 42 24 11 77 20 13

F A R 1376 1394 1407 1341 1398 520

HE e (%) 3.0 1.7 0.8 5.4 1.0 2.4
n=1,573% it 21 14 12 18 5 4
BEiH## I 134 141 143 137 150 51

e (%) 13.5 9.0 7.7 11.6 32 73

i 22 10 4 41 7 12

EREE g 657 669 675 638 672 241

#tE g (%) 32 1.5 0.6 6.0 1.0 4.7
n=719%* i 3 2 I 6 0 0
BLinI% B 37 38 39 34 40 11

e (%) 7.5 5.0 2.5 15.0 0.0 0.0

*LVFX D7 588  **LVFX O 264
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1.

B2 IMEWCFEFRFT L OEFRPFI T CPZEN4S (BT T7F <A ) B
ZHTHEBZICAED THEIEE2~TVRAORTHLNIT L, ZH D, WHO
TB Partnership @ preclinical 2 — X |2/ I xR — b7z,
Y2 U Kid phase D KRR (ZRMESLEZICHT L) BRI TWDHE
WEBEZ, SHIY XYY FORIERREHEES L5 8 MR OB 1EH
Z /b 72 < L 72 PNU100480 %% phase I study % f& X phase I (Z#1T L 72,
V77 7FUREZHEREZWIEL R T 5 72O I rpo B genotype D £ D 2 R
VICERBNDDEV T T FURZELRAINETHT LI, TO/RKR, =
K516, 2 K511, a Ry SRIZERBHDEV 77 T F U REZHL R
BLEBHLNILE, V777 F N 77 By Tl tEE O % 12 &
SN DB LT, SHLICEFOREDMIEEZARE L,
102 5l ®» MDR-TB & 4 19 %] (18.6%) (2 RBT &= 1, rpoB genotype O fif 4t
rarrs5168 (Asp—Val) £ T RFBEZMRE R, Zh % Line probe
assay : Y= J AH T — +RIfTBXx v b (RBEAHEHYV) THREZKH TE S
Z L &R, L RFP Mt RBT B HE 19 il 17 i (89%) T Asp516Val
ThhREZH &,
I FREREZE LM E LN, TOROEBMEMOREICLD L, OF%
FIMMEEEREICY 77 7 F v BEHEIEDOAR L2 TINENENLE D
WEAY, QUVRY Y F&EERZELIZ10F, VXYY FEUORAHEPRL,
1-2 » A THEHEBEMEG60%) » @ArXr+7 5375 VEBIREIZ3IF, 251
BlLixPEE E OB,
Ksp37(killer-specific secretory protein 37KDa)lZ X 2 il i ¥k 00 % T 1% 2 Wi i%
(I THFWREEEZ L) O,
2% F Tt P A2 O BE TR MRS K% T % CD8'T M AE A B @ granulysin {& T, granulysin
¥ —THBEMERTFE LT THRICERLUBZRE., BZIBEDER,
2010 “EHHABE B E TLAIMMMEREZBE 3 FITH LWIRRIEEZT o1,
MFLX 1% 1 il CERMEA., &9 1 FIEHE@ERA . b 5 1 6Tk INH & R E i
M Td 5 A, INH high dose adjuvant JIEN G 2 CHE ML Z R LT,
BEFARTAERDO IO D NS ~ 2 7 FHIE, Fk 21 F~22 FE DR
BRBICBIT DR EICEATH D ELEL QFTRA TR L, £
ABRBEBRIIBVWT, ZRE2AT2ZAMERZOABRRIADTHL Z L
o LT,




WF5E i &

M H 4% NHOME#ETRMEEBRL ¥ — BEFEEV F—k L ¥ —F
BEHEXT NHO LAWKk MERHREER
MA BR KR SZFERSE - TLAX—EEE L ¥ — BEEWFRDE
HE ZWE NHOBREEEREL ¥ — NRRSBERLETE
A —F% NHO EERk ki
Ml —4& NHO WR=FEHMEERLZ— HWHREHM
o TE # NHO LR FHEEE¥— KNREHM
#TEHO —f NHOEHRHIRMTERYV ¥ —BEMEE % — HE
K W NHONEMETRWEHERE L Z—BEMEE L ¥ — KEDEL
HE BB NHO HEWRE E
At RF NHOEHEFPRMEERE L ¥ — BIRE
AFFFEER B.AFZE 71k

L.

5.

FLFRERNC L 5 1B O &M
R LA AR IR OMEARIT X 5 B
? QOL [A] k & EFRE I,

HE (V77 TF ) BRI
B T2EEIC X 2 EI 2 KD
Wr - 1RO,
HAIMHERERE SR A R4 >, A F
AR~ =27V, MfatERZE T%2H
EDOBRFIT, ZAIMIERERE OEAENTE
wE L TeEIE L,

P EEIER 2 & =15 oM
¥ M, 20z kY EHOWBIE,
ZHIMMREE S OIRRE S 2 BE Dk
FEBHZE

O BEETEOM E,

@ ZAIMHEARE R AT 5 A DD,

@ BIEMERER BIEN LT 5,

@ Wt & = AEHHE (TB-HIV) DIk
o

® XDR-TB KA —/%— « AT Ly &
—ZATEAE LR X 2 FRED
g

® EHEDURIZE D2 TITA4T
v AR Lk,

WHO K UM i t% 3R % 5 (Global

Alliance for TB Drug Development) 3 I

LD, @, @, @DLFRIERIZ YL,
INH (200 5 HEEFA 2 & A TETER
O - 7M. FEAIMMER R
A KT A MRatEfZ T2 wns
DFA%E,

1

FEZE G LWERIBRAIER) 0%
Ll BIMEGIZERMLZ, Ly
FERIERAI & LT, R TEBZE DR
AT U TW A @ORifabutin, @Linezolid
J U'@Meropenem hydrate+ 27 5 75 o
Werxtg s L,
FLFRIER % & O T 1RE T OB
3 - Wi, (INH (20 2 B FAE
HEbH)

FERZRE OTREHI M O HHE,
TREDOHT LWFEA & —RFTEZA
(RFP, INH, SM (EB), PZA) & D#
HE ORI X DS RIEEE - 1BF
AR D 54 & TS 5,

U7 7y (RFP)MMEREIZRIT
5V 77 7Fr RBDEHICKBITAE
itk & RIVE R O figT

« [ESLIRBTHAE RER SRR B TR R B
V=27 ZERLTITY,

- REBEZEMERICZY) 77 TF &
BHNZ oW T ORER %256 LAEIT
Bs
* RFP MitME#EREE o RBT B2 MEIZ D
TOREBWIEE LT D,

U TSN E O
b, EFIESZMARERE RO RFP &
SRR 30 #R(2008 4F 8.1~8.31) &
MDR-TB # 72 #(2001 4£ 1.1-2008 £
123D)&xt5R L Lz, (RFPIZIEKL L
mitE %3 BREEie)

*RFP & RBT (Zxf9 % MIC 7 12 A
I v 7 MTB-1 72 5 TNZ 7H9base D




Microdilution ¥ % FV N CHIE,
«Vx /) AHT—RIfTB #H\ T,
rpoB FEEKDERZBRH L, EHIZ
RRDR (Rifampicin-resistance determining
region) I — 7 TV AN EAIT o717,
ZNFu Xk a s RER(MFLX %)%
Nz T= V6 A R D HEAE,
(ZNdux o RERNOWTIL,
HANMMEAEAE ., BRI S RIS DR
RICB W CEBRMICHEDERF L 72>
TW5, IbitEFeEXxr7uxis
v (MFLX) Z#ii= 7235 OFE7 E T
DIRER DI HE I TS, LavL,
EEEICT AEIINE T 7 — A T
A PSRRI ARV, AFRTIE
FIRRE RO 5TV ZRY,) L
=R oT, LR7ZaxY T (LVEX),
MFLX, Y7 ua7zuax# o AL
TaxtrohO—AlE M5 L
WIEEIEDOEREEZ AL,
R D 2HREZ +4HR D 5K S HETE
6 r HIREIZRTT 5, IR
% HINH) ORIz 7 vAax )
o & VTR,
ERAAEAR, MO X R, WRRPEEE, hEE
ML S, KRE (F. B
BE) F CRITEA %M,
INH High dose 7 ¥ = /3> ML : INH
900mg/ A % 5- L CLAIMMERERE B E
DIGE & R AT,
ZRIMMEREAZ Xt 2 A EDUE,
EEIREDRBITET VT R
(DBA/1) % AW TH#HT 9%, XDR-TB
KOS S ZAIMMREZE I T 2HR
PO UE,
AfatERE TR 2NENE (O FR0EE
HEZliE) OBI%,
(a) Ksp37 (Kkiller-specific secretory
protein 37kDa) |Z X % Al 600 T 1%
ZWrik, $1 Ksp37 Bk % H\ 7= ELISA
RIFEIEIC L0 EE ILIEH O Ksp37
BHEZRIE L, (b) A~
SHER MR TIX CDS'T MfaD 5D
granulysin {& T D2 KL,
Il AEAZAE (2 %9~ 2 SRR B S 1
B LooH Y, Hill CIIARMEDRIEF
R AABERDE E L 25TV D,
LasL, HERAFFEER], ZAIMMER
EK%#%%ﬂ%ﬁ@ﬁmmfﬁﬁﬁ
Do
BT 5 [ O BifEEZAVEHIE (1) O VR Ak

& & Rt L7z,

CHFFERE =

1.

T2 THAEMCFEMTERT & O ILRIDTTE
T CPZEN-45 (B 7T ¥~ ) 0
%’?ﬁﬂﬁﬁ‘?%*ﬁﬁlﬁ%'@% HTZEHEHAL
MLz,
CPZEN-45 512 X % H37Rv fE#ZHIC
XD~ 7 ADFRTORZIGREE,
H37Rv #kEE % 5x10°Lv.i% 5 L= 14,
CPZEN-45 % # 5. LT, Hfi - ff - o>
FERZ T 2 W) 7, XDR-TB IZH 1A
WM REZR LT, ZTh? WHO @
Working Group on New TB Drug @
Current Global TB Drugs Pipeline @
Preclinical Development (Z / I & — h X
17z (WHO @ WGND Annual Meeting
~LY 2 2010) (1), Phase I DER]
@ Preclinical Development (Z / I R — K
SH7c CPZEN-45 (3, fhDFHGIER
] SQ641 . SQ609 . DC-159a
Benzothiazinones, Q201 & [k D BE F e
REPMIZH D (K 1), CPZEN4S
( Caprazamycin: Derivative of
Caprazamycin B) OfbZHEERZ X 1
i~ L7z, & b IZ Caprazamycin
(CPZEN-45) D%tz 9 TIZAT-
7o, EREFIIES/BRE, L+HEME2 (M
HVEANRAED LA FER) L M H42F]
T b, £72. DC-159a (New Generation
of Respiratory Quinolone) D{bFAEIER
HIX 1R Lz, & HICE LW
SERRER OB R S I AF 2 15 ER R AR A 5T
% . Gordon Research Conference .
International Workshop on  Clinical
Pharmacology of Tuberculosis Drug .
WHO WGND X —7 « 7 : (Working
Group on New TB Drug) in WHO STOP
TB Partnership D&FE I —7 1 7 TIT
o7z (F2, #3),

FAEZE G LWERIRRAIER) oF
L BINEREZEE LI, HLv
FERZIREAIE LT, A TEIE DR
A3 T Y Ty B ORifabutin, @Linezolid
J ("@Meropenem hydrate+2 77 Z >
Bz xtg L Liz,

1 | HORERORR, 269 s+ 126
Mgk (46.8%) XV EIZEMRGE LI,
B LW IR RAIE RESIZ, @V 7
77Fr 30 ERl, QUEXYIUF 6
FERl, @A _RF A= FT T 1
KEB, &7t 37 EBITH o7z, 1L
B DIFEZAI L LTRAISh TN 5
V77 7Frngl{@Bbbhi(FE4),



V77 7F 2 30EHD YL, B
16 5] (53.3%) T, Hzhfsl 5 451 (16.7%)
"C“})’Jf: (43—% 5)0

MDR-TB 17 JEFNZXT 5 Y 77 7 F
VONRITER 5 B (29.4%) . HZHh S
Bl (29.4%) THo7- (F6),

—F., VYUK (6 fEF) OBhFEIT
ﬁ@ﬁﬂk&ﬂ%?%%ﬂ%b%nt
7,

V77 7Fo0RIERE LT, AimEkE - 3.

A IR FFERERESFED b
72(3 8),

Y778y (RFP) #Y) 77 7F
VAR L= L LT, (1) RFP 23 fF
EED-OFEHATET I 77 TF 0
ZE% . (2)INH, RFP, PZA, EB % %H|
ER O OFERAART (3) V—77 Vv
PR D728, (4) MEMR TAT R
A4 FHRRF T, AT a A RREHERED
72, ZEThHoT,

—7F7. VXYY FORWER & L TR

ﬁ%lg % ﬂE)T‘ﬁ%ﬂa%}:ﬁ%%ﬁ%ﬁEﬁ&%éhk
9),

AORRL—7 57T L, SEO
FETT TIZ 1 EFIRED 2 STz,
MDR-TB T, SM [iitt#, EB fitf, PZA
ittt 82 ik B G, BERBMEN S
BHREMEL 2D, EEEEORD R
DOENENTH-TZ, LML, BET
EEERMLIZIZE > TRV (R 10),
| BIHRAEZEIC X 2% LTzn, %
DHOBIEFO®BE LD L. D%
Bt fsEBREIC) 7 7 7T F o &R E51T
BRIV 72 L GINBRBEN & O
EHEY, @QUVRVY FEREEFESHIZ10
B, VRV FIZUNERNREL, 12
H CHEEFEME60%), @A B~N+7 5
7T UBRIBERIZ 3 B, OB 1 Bl EEE
B0,

swo{Dipormership & ing Group

raew T8 drugs.

Current Global TB Drug Pipeline

Biosynthesis

* Menaguinone
Synthase
+ Malate Synthase

Discovery Preclinical Development Clinical Development
1 i A
r [ [ B}
5 L ) "
. b Lead S, Lead . Prectinical \ ¥ % Phase
Sereening dentification Optimization -~ Development Prast) Dise W

* Phenotypic « Protein Kinase  « Nitroimidazoles + CPZEN-45 ~ AZD5B47 * TMC-207 +» Gatifloxacin

screens Inhibitors * Mycobacterial - 50641 «50-109 +OPC-67683  «Moxifloxacin
*Whole cell-  +Summit PLC Gyrase Inhibitors .+ 50609 « PNU-100480 » PA-§24

g + Riminopl i + DC-159a * Rifapentine
«Fungal « Diarylquiriol 8 d L
larylq + Benz * Linezolic

Metabolites + Translocase-1 Q201 «NC001
* Actinomycete Iahibitor

Metaboites « MGyrX1 inhibitor
* DNA metabolism + InhA Inhibitor
« Combinatorial @

Biosynthetic Gyrh 'S"hlb‘w.’

Compounds +LeuRs Innibitor
+Folate

+ V-5 Immunitor is an immunomodulator currently in Phil trials recently submitted to the
WGND pipeline which will be included in a future 'Biologics’ section

* Projects discontinued in 2010: TBK-613, Tryptanthrins, Bi-functional Molecules
+ Lupin is no longer active on our pipeline due to a lack of information on its status

*Initiation of drug combination studies
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1. Gordon Research Conference on Tuberculosis Drug
Development.
Oxford, UK, Aug.16-21, 2009.

2. 2nd International Workshop on Clinical Pharmacology of
Tuberculosis Drug.
San Francisco, USA, Sep.11, 2009.

3. 49th ICAAC Meeting.
San Francisco, USA, Sep. 12-15, 2009.

4, WGND (Working Group on New TB Drugs)in WHO STOP TB
Partnership
Cancun, Mexico, Dec. 3-7,2009
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5. 3rd International Workshop on Clinical Pharmacology of
Tuberculosis Drug
Boston, USA Sep 11, 2010

6. 50th ICAAC Meeting
Boston USA Sep 12-15, 2010

7.WGND (Working Group on New TB Drug) in
WHO STOP TB Partnership
Berlin Germany Nov12,2010
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Frequency of mutations in RFP-resistant M.tuberculosis
isolates from different geographicregions

Frequency (k) of mutated codons

Ser-331-Lleu Hs-525-Asp Hs-525-Tyr Aop-515-Vd | . Mo sutalion vtk

s Ridb Rz hok—at ragon
Lnited States(f1) 244 8.2 ] 49 164 8.2
Mew “vord51 ) 333 39 3 39 99 9.3
Brazil(22) 1.2 6.2 28 36
Austrdis24) 1 121 6.1 182
Afrial2countries /80) 2 6.3 5 7.5 187
Eurcpe+Africs(l dcountries197 : 106 . 16 265
Hungary{(29) 6.9 378 139
Greeca(] 7) ] 1.8 235
4.3 ; 27 136
24 . 2.4 4 B
23 . u] w4
o X 8.3 33
45 135 146
29 . 9.7 262
3.7 . 185 213
Includes frequency of mutations only at a single codon.
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Frequency of mutations in MDR-TB isolates
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FIG. 1. Mutations and alleles in rifampin-resistant M. tuberculosis isolates
reported by different groups (9 studies plus Cavusoglu C., et.al., J.C.M.2002).
The original sequence is boxed. The bottom panels show the mutation at a
single codon; and the upper panels show the mutations involved in double,
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Comparison of studies about cross-resistance
between rifampicin and rifabutin

X s cross-rezistance 2 A
rifampicin- e crozs-resistance critical

reciztance(n) :::l';::b;rf:n e rate (96) concentration
4 MIC=40pz/ml Ogawa mediom
Not zhown MIC=0.5pz/mi TH12 broth
2 MIC=2.5pg/ml TH11 agar
; MIC=8pg/nal BACTEC 460
MIC=] pg/ml Not zhown
MIC=2pg/ml BACTEC12B
MIC=2pg/ml E-test
MIC=1pg/ml BACTEC 460
MIC=] pg/ml TH10 agar
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