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1) lloeje et al., Gastroenterology 2006, 130; 678.
2) Chen et al. JAMA 2006, 295; 65.
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1. Hadziyannis SJ, et al. N Engl J Med 2003; 348: 800-7. 2. Marcellin P, et al. N Engl J Med 2003; 348: 808-16.
3. Chang TT, et al. N Engl J Med 2006; 354: 1001-10. 4. Lai CL, et al. N Engl J Med 2006; 354: 1011-20.
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HBV polymerase gene

Reverse transcriptase (RT)/DNA
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P 179 polymerase 690 832 (aa)
| L |
M1 __o-mmm" oTF B C D E .34
- . I |
LAM (L180M) M204VI/I
ADV Al181V/T or N236T
(L180M) M204V
ETV plus



e > Ka it = L4 =
“EET7 OV THHEEEVAIILADORFHIREE
Duration Emergence rate of
Drugs of therapy drug-resistant mutant virus
2T 1yr 24%
2 yr 42%
3yr 53%
4 yr 70%
FTI+EI
(nucleoside-naive) 1yr 0%
3yr 6%
Syr 29%
7T 74EJL (lamivudine-resistant)
switch from LAM to ADV 1yr 18%
ADV plus LAM 3yr rare
T T7/E)L (nucleoside-naive) 3yr < 1%

I T7E)L (lamivudine-resistant) 3yr 15%
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Mean reduction of HBVY DNA

(log copies/ml)

SITOUMMEEMIZNTI7ZTHREI
BEUIZT/HREILDHHBVEHR O L

Week 24 Week 36 Week 48

. Tenofovir 300 mg/day
(n=35)

I:I Adefovir 10 mg/day
(n =18)

van BOmmel F, et al. Hepatology 2004; 40: 1421-5.
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ETLUMFNEL A

HCV:E IRV 1 ILRHI
a7 7—EREH

RYAS—EHEFA

NS5ARE &
HYAL4o04) HEFH

Peg-IFN A

Telaprevir
Boceprevir
TMC435
MK-7009
Vaniprevir
MK-5172

R 7128
PSI-7977
Bl 207127
ABT-333

BMS-790052

Alisporivir

CPG10101
Isatorbine

TLRZ7I =X}

Danoprevir
Bl 201335
GS 9256
BMS-650032
ABT-450
GS-9451

IDX184
PSI-938
Tegovuvir
ANA-598

GS-5885

SCY-465
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100
95
90
85
80
75
70
65
60
55
50
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Telaprevir TMC 435 Bl 201335
ADVANCE PILLAR SILEN-C1

83 84 83
75 23
69
750mg  750mg | 150mg

g8h 12w q8h 8w

RGT

RGT

QD 12w QD 24w QD RGT QD lead

BMS 790052
9AZ\I444014

83

150mg 240mg 240mg 10mg QD 60mg QD

N

24w 24w
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SVRE
184) /=238
aok [?5%0I:9.4-38.?] 88.1
12;8 248 488 80 73.0
. | l 701

TVR : . . ol
3#I# | PEG-IFNa-2b i i eol 49.2
T12/PR24 RBV a0k

:

30f
. 20f
PR48 | RBY ’ 10t

oFE PEG-IFNa-2b

0™ (@31/63)  (92/126)  (96/109)  (11/32)

PR48 T12/PR24

#0255 AR5l RIJAMR | RAHR
BAG | FE5

655 LT . Hb>13g-dI

MP-424 (Telaprevir [ER % 385 ER)



Telaprevir
(linear)
Boceprevir
(linear)
SCH900518
(linear)
BILN-2061
(macrocyclic)
ITMN191
(macrocyclic)
MK7009
(macrocyclic)
TMC435350
(macrocyclic)
BI-201335
(linear)
MK5172
(macrocyclic)
GS-9256
(macrocyclic)
ABT 450
(macrocyclic)
BMS-791325
(macrocyclic)

JO77—E]

V36A/M T54A V55A

-

SHIICHT HSHCVE R

Q80R/K  R155K/T/Q  A1568 A156V/T

D168A/V/T/
H

V170A

Table . Amino acid positions within the NS3/4A protease associated with resistance mutations to different NS3 protease inhibitors and a cross-resistance table of different
NS3 protease inhibitors based on mutations selected in patients from clinical studies and/or from in vitro studies. Mutations associated with resistance in vitro.

Resistance mutations of NS3 protease inhibitors with a P4-fold increase in EC50 are shown in red (Resistant) and resistance mutations described 64-fold change in EC50;
are shown in white (S = susceptible) EC50 = 50% effective concentration (replicon HCV-1b).

Philippe Halfon. Journal of Hepatology 2011 in press
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% of sequenced patients

variant Subtype la Subtype 1b
WT 16% 46%
V36M 10% 3%
R155K 20% 0%
V36M+R155K 46% 0%
V36A 3% 16%
T54A <1% 22%
A156S/T 3% 13%

J.C Sullivan. EASL 2011 oral #8
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IFNoa+ribavirin effect

Wild-type, sensitive HCV
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Resistant

Wwild

Study Time



TMC4350) 5 I 1HER R i EX (DRAGON)

Data cut-off for this interim analysis

TMC 50 I Follow-up
TMC12/PR24 50 mg R PR >
(N=27) [ PR*
|
Follow-up
TMC12/PR24 100 mg I >
(N=26) | PR*
I Follow-up
TMC24/PR24 50 mg I - >
(N=13) I PR
Follow-up
TMC24/PR24 100 mg - >
(N=13) |
| Follow-up
PRA48 [control] (N=13) PR >
v
| | | ] | |
| I I | I |
0 12 24 36 48 72
Weeks

*: Patients who did not achieve HCV RNA < 15IU/mL and undetectable HCV RNA (< 15IU/mL undetectable) at week 4,
12,16 and 20 continue PR until week 48; (P) Peg-IFN = pegylated interferon alfa-2a 180 pg/wk; (R) RBV = ribavirin weight
based 600 to 1,000 mg/day



Mean (+/-SD) Changein Plasma HCV RNA

(logi1olU/mL) From Baseline

HCV RNAQD 5 /) 3

0.00 %

-1.00

-2.00

-3.00

-4.00

-5.00

-6.00

-7.00

=
—#=TMC12/PR2450mg  =aA—TMC12/PR24 100mg
r T 1 - ——-TMC24/PR2450mg  =e—=TMC24/PR24 100mg
IR _ PR48 [control]
|
BL1 2 3 4 6 8 12 16 20 24

Week
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50mg

M RVR & cEVR

100 100
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E HCV RNA Undetectable at the End of Treatment
(in Patients Stopped Treatment at Wk24 or Earlier)
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100 100 100

TMC12/PR24 TMC12/PR24 TMC24/PR24 TMC24/PR24
50mg 100mg 50mg 100mg

RVR: HCV RNA undetectable at Week4 cEVR: HCV RNA undetectable at Week 12

The subjects who stopped all medications are handled as those not achieved HCV RNA undetectable
The end of treatment (at Wk48) for group 5 (PR48): data not available yet




Proportion of patients (%)
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60

40

20

IL28BRID ™ 1 JL ARt

Virologic response: HCV RNA <25 IU/ml (detectable or undetectable)

Control group

TMC435 75 mg +

TMC435 150 mg +

(PeglFN/RBV + Placebo) PeglFN/RBV PeglFN/RBV groups
groups (pooled) (pooled)
[ = —n | =
n=12
/ /n:ZS » = o n=14
-=-CC
/ "= -=-CT
=TT
/ Pearson Chi? test
N.S p<0.01 p<0.04 N.S. p<0.003 p<0.003 N.S. N.S. N.S.
Wk 4 Wk12  Wk24  Wk4  Wk12 Wk24 Wk4 Wk12 Wk?24
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(ASPIRE SER)

FIGURE 1: ASPIRE study design.

Interim analysis B TMC435100mg QD O TMC435 150 mg QD
12 24 48 72
| i } }— Weeks
1 BegIFNURBY PeglIFN/RBV Post therapy FU N=66
2 PegIFN/RBV Post therapy FU N=65

TMC435 + PegIFN/RBV PegIFN/RBV Post therapy FU N=66

PeglFN/RBV Post therapy FU N=66

TMC435 + PegIFN/RBV Post therapy FU N=68

Post therapy FU N=65

- a s W

PegIFN/RBV + TMC-matched placebo Post therapy FU N=66

FU, follow-up
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FIGURE 3c: Observed virologic response rate at Weeks 4, 12, 24,
by treatment group: Null responders.

B HCV RMA <25 IUfmL undetectable @ HCW RMA <25 |U/mL detectable 8 HCWV RNA =25 [UfmL

Week 4 Week 12
= 100 - = 100-
2 =
A A
E 80 e 804
2 =
= =
T 60- = 60
e e
[=] [=]
= "'J-U T - = ‘q'D_
= 36% 40% =
5 204 5 20-
(=N (=N
g g
(= (- (= -
TMZ 100 mg TMZ 150 mg Phbo PRAE THIC 100 mg TMC 150 mg Pbo PRAS
+ PR + PR (n=16) + PR + PR in=14)
dosa groups dosa groups dase groups dase groups
combined combined comiinged comiinged
in=47) in=51) (n=48) (n=50
Week 24

= 100+

=

A

= 804

&2

=

T 60-

e

=]

o 40-

2

5 20-

a

g o

TMC 100 mg TMC 100 mg TMC 150 mg THMIZ 150 mg Pbo PRAE
12W JAR 48W 17w A &4 W in=1)
in=14j combined In=171} combined
in=28) m=31)

Pl PRAE, Macebo in addition to PeglFM/REY for 42 Weeks; PeglFN, peginterferon; REV, ribavirin; TMC, TMC435
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TMC435 TMC435 TMC435 All Placebo
%(nN) 12PR48 24PR48 48PR48 TMC435 PR48
N=66 N=68 N=65 N=199 N=66

Relapser
EoT 92 (24/26) 93(25/27) 92(24/26) 92(73/79) 70(19/27)
SVR4 84 (21/25) 93(25/27) 85(22/26) 87 (68/78) 50 (12/24)

Partial Responder
EoT 78 (18/23) 83(20/24) 86(19/22) 83(57/69) 17 (4/23)
SVR4 64 (14/22) 86(18/22) 82(18/22) 77(50/65) 11 (2/18)

Null Responder
EoT 65(11/17) 71(12/17) 77(13/17) 71(36/51) 25 (4/16)
SVR4 56 (9/16) 60 (9/15) 56 (9/16) 57(27/47) 23(3/13)



MK-7009: Study Design

N=17 300bid+P+R PR * SVR
N=17 600bid+P+R  PHR - SVR
n=17 600qd+P+R  PHR - SVR
n=17 800qd+P+R PR - SVR
n=17  Control: Peg-interferon alfa 2a + ribavirin (P+R) - SVR
I I I // I
I I | // I
Week 0 Week 4 Week 12 Week 48 Week 72

4

'EVR Analysis
IPrimary Analysis

Primary hypothesis: RVR rates for at least 1 MK-7009-treated group
superior to control




MK-7009MDRVRESVR

MK-7009 RVR SVR
_ % RVR _ % SVR
Dose group (Full Analysis set) (Full Analysis Set)
300mg bid 12/18 67 11/18 61
600 mg bid 16/20 80 16/20 80
600 mg qd 12/17 71 14/18 78
800 mg qd 16/19 84 16/19 84
placebo 1/19 5 12/19 63

B SVR for QD and high BID doses of MK7009 numerically higher
than placebo

- Placebo SVR rate higher than expected /historical rate

Michael P. Manns et. al., AASLD2010 #82
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Median logio HCV RNA

(RG7227)D [FlE

1_
= O-MW\A/"“
S RG7128(mg BID) / RG7227 (mg)
\2_, 14 e A Placebo
@ 1o ® 500 BID / 100 TID
= m 1000 BID / 100 TID
% ) ® A 500 BID / 200 TID
m ‘ '0.. 4 1000 BID / 200 TID
£ -3 N a o 1000 BID / 600 TID (TF - Non-null)
= Shen A o o 1000 BID /900 TID (TF - Null
O g ' = N 1000 BID / 900 TID (Naive)
g 2 R
s X -
O -54 :

6-1 I I I I I I |

0 2 4 6 8 10 12 14



Roche
Vertex

BMS

Boehringer

Gilead
Idenix
Abbott

Pharmasset

DAAs D BHFAK;

NS3 PI NS5A Inh NS5B Nuc NS5B NN
Danoprevir R7128
Telaprevir VX-222
BMS650032 | BMS790052
BI201335 BI207127
GS-9256 GS-9190
IDX320 IDX184
ABT450 ABT072

PSI-938+PSI-7977




GS-9256+Tegobuvir Study

Week O Week 2 Week 4 Week 48
| | | |

GS-9256+Tegobuvir
Arm 1 (n=16)*

PeglFN+RBV

GS-9256+Tegobuvir+

PeglFN+RBV

Early initiation of PeglFN/RBYV SOC if poor response/breakthrough

GS-9256+Tegobuvir+

Arm 3 PeglFN+RBV

(n=15)

* GS 9256 75mg BID, Tegobuvir 40 mg BID,

*RBV 1000-1200 mg/day, Peginterferon alfa-2a 180 mcg SC QW
«Safety and virologic monitoring 2-3* per week

Serial PK evaluated at week 3 or 4

Zeuzem, et.al. AASLD, oral, #LB-1



GS-9256+TegobuvirD V1 ILAZIE

Arm 2: GS-9256 + tegobuvir + RBV

-~ o2

lII-'l--I'I'Il-I'IHl'I'I-II-I-'I-'l'l'l--l'l-ll--l.'l-"-ll“-'ll-ll'll'l-'li ['{25 el

—
1

HCV RNA IU/mL (Logg)
HCV RNA IU/mL (Log,)
eI ?

14 21
Day of Dosing Day of Dosing

=]

Arm 2. GS-9256 + tegobuvir + REV
Arm 3: GS5-9256 + tegobuvir + PegIFN/RBV

(=25 W¥ml)

Arm 3 RVR

HCV RNA IU/mL (Log4g)

1414 < 25 IUim
13/14 < 10 IWm

Day of Dosing




NSSAREZE % (BMS-790054) + 7 OF 77—t FEEHI
(BMS-650032) D& ER it E&

Subjects: genotype 1, null responders(< 2log decline in HCV RNA
following 12 weeks of treatment with PeglFN/RBV)

4 N\
BMS-790054+BMS-650032 (n=11
Group A . ( ) Jf Follow-up: upto
p . 48 weeks
BMS-790054+BMS-650032 posttreatment
Group B . +PegIFN/RBV(n=10) i
24-week duration of therapy

 BMS-790052 (NS5A inhibitor) 60mg PO QD
« BMS-650032 (NS3 protease inhibitor) 600mg PO BID
* PeglFN alfa-2a 180 ug SC pnce weekly

*RBV 1000-1200 mg dalily in 2 divided doses, according to body wight
PO=orally; SC=Subcutaneously
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Group A:

HCV RNAD ZEAL

BMS-790054+BMS-650032
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Group B:
BMS-790054+BMS-650032+Peg/RBV

L0 25 ILmL
LoD =40 MWimL

Log HOV RNA

Lok AS, et.al : AASLD 2010, Abstract LB-8.
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BMS-790052 NS5AInhibitor 60mg QD
BMS-650032 Protease-inhibitor 600mg BID
Null-responder genotype 1 patients(n=21)

100 100 100
BMS-790052 90 90 *

< :M:'Zggggi BMS-650032
Z v 80 BMS6S pegIFN/RBV
=8 %4 60
2 B 60
T ®
v 2 46 46
25 40 36 36 36
g5
2 2 20
28
: I I I I I

11 10 11 10 11 10 11 10 11 10 11 10

RVR eRVR CEVR EOTR SVR12 SVR24

Viral breakthrough in 6 pts in Gr.A between wks 2 and 12 (NS3+NS5B variants in all patients detected)
Viral relapse occurred in 1 patient from DUAL at post-treatment week 4
QUAD:1patient had HCV-RNA<LLOQ at FU24 but neg. 35day later Lok et al, EASL 2011, oral



Genotype 2/3FEHIIZ# (T3 PSI-7977+PEG/RD ;BB B

Virologic response[%]

» Treatment naive HCV genotype 2/3 infected patients
(n=25)[1 patient lost to follow- up after first dose]
»PSI-7977 400mg QD plus PEG/R for 12weeks
100%
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

96% 96%

RVR cEVR/ETR SVR12

No viral breakthrough _
No AE leading to discintinuation Lalezari et al.,EASL2011



