
M
IV-802, a uridine nucleotide prodrug, is a m

ore potent inhibitor of HCV 
genotype 3 replication than sofosbuvir. 

 

SU
M

M
A

RY A
N

D
 

C
O

N
C

LU
SIO

N
S 

•
M

IV-802 dem
onstrated superior potency com

pared w
ith 

sofosbuvir aginst a panel of subgenom
ic HCV replicons 

encoding N
S5B from

 GTs 1-6. 
•

M
IV-802 show

ed superior potency com
pared w

ith 
sofosbuvir against a panel of 12 subgenom

ic HCV replicons 
encoding N

S5B isolated from
 GT3-infected patients. 

•
M

IV-802 generated m
ore U

TP in Huh7 cells com
pared to 

sofosbuvir, w
hich w

as consistent w
ith its superior replicon 

efficacies. 
•

802-U
TP w

as also  a m
ore potent inhibitor of HCV GT3 

N
S5B than Sof-U

TP in an in vitro biochem
ical assay for 

polym
erase activity, w

hich likely also contributed to its 
enhanced efficacy against replicons encoding N

S5B 
sequences from

 GT3.  
•

Finally, the superior activity of M
IV-802 against W

T GT3 
translated to enhanced activity against a replicon 
engineered to express a S282T resistance-associated 
m

utation in GT3a-derived N
S5B. 

 M
IV-802 has greater antiviral activity than sofosbuvir 

against HCV G
T3 in replicon cells consistent w

ith its 
higher conversion to the active m

etabolite, U
TP, and 

greater inhibition of the G
T3 N

S5B polym
erase by the 

U
TP. These data support its further developm

ent as a 
com

ponent of pan-genotypic DAA regim
ens. 
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•

Pan-genotype antiviral activities w
ere evaluated in Huh7 

cells transiently transfected w
ith chim

eric subgenom
ic HCV 

replicons encoding N
S5B sequences from

 HCV GTs 1a-6 (in a 
GT1b con1 background). The S282T resistance substitution 
w

as created in the GT3a N
S5B sequences using standard 

m
olecular biology techniques and its presence confirm

ed 
by nucleotide sequencing. 

•
Assessm

ents of antiviral activities against replicons 
encoding clinically-derived HCV GT3 N

S5B sequences w
ere 

perform
ed follow

ing transient transifection of Huh7 cells by 
M

onogram
 Biosciences. 

•
U

TP levels w
ere determ

ined in Huh7 cells follow
ing 

incubation of com
pounds for 24 hours at 0.1-100 PM

.  
•

An in vitro biochem
ical assay for HCV GT3a N

S5B 
(consensus sequence) polym

erase activity w
as established 

using purified GT3a protein and a RN
A tem

plate 
corresponding to the HCV GT1b 5’ IRES.  
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A
IM

S 
Early preclinical data w

ith M
IV-802 indicated superior antiviral 

activity against HCV GT3 com
pared to sofosbuvir. O

ur aim
s 

w
ere to com

pare the in vitro antiviral activities of M
IV-802 

w
ith sofosbuvir in HCV GT3 replicon and polym

erase assays. 
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HCV genotype/subtype 
EC

50  (PM
) 

 Sofosbuvir 
M

IV-802 

HCV GT1b 
0.081 (n=31) 

0.044 (n=22) 

HCV GT1a 
0.131 (n=16) 

0.050 (n=16) 

HCV GT2a replicon  
0.048 (n=2) 

0.023 (n=2) 

HCV GT2a virus 
0.054 (n=4) 

0.017 (n=3) 

HCV GT3a 
0.129 (n=8) 

0.046 (n=8) 

HCV GT4a 
0.218 (n=8) 

0.059 (n=8) 

HCV GT5a 
0.114 (n=5) 

0.044 (n=8) 

HCV GT6a 
0.179 (n=4) 

0.058 (n=6) 

Cellular toxicity Huh-7 (6d): CC
50  (PM

) 
>100 (n=36) 

>100 (n=47) 

 Experim
ent 

Sof-U
TP 

802-U
TP 

IC
50  (P M

) 
Ki (P M

) 
IC

50  (P M
) 

Ki (P M
) 

n=1 
4.14 

1.96 
2.04 

0.97 

n=2 
3.09 

1.46 
1.46 

0.69 

n=3 
3.41 

1.62 
1.63 

0.77 

Average 
3.55 

1.68 
1.71 

0.81 

Std Dev 
0.54 

0.26 
0.30 

0.14 

Table 2. Inhibition of HCV G
T3a N

S5B polym
erase activity in an in 

vitro biochem
ical assay.  

HCV Assay: EC
50  (PM

) 
 Sofosbuvir 

M
IV-802 

HCV GT3a 
0.129 (n=8) 

0.046 (n=8) 

HCV GT3a S282T 
0.521 (n=6) 

0.122 (n=6) 

Table 1. In vitro activities in HCV replicons encoding N
S5B from

 
G

Ts 1-6. 

The antiviral activities of M
IV-802 w

ere consistently greater than 
sofosbuvir against subgenom

ic HCV replicons  (and GT2a virus) 
encoding the N

S5B gene from
 GTs 1-6. O

f interest, M
IV-802 w

as 
2.8-fold m

ore active than sofosbuvir against a replicon encoding 
N

S5B from
 GT3a; EC

50  values w
ere 0.046 PM

 and 0.129 PM
 

respectively.  

Figure 1. Inhibition of HCV replicons encoding clinically-derived 
G

T3a N
S5B sequences (scatter plot; m

ean ± SD). 

The antiviral activities of M
IV-802 and sofosbuvir w

ere evaluated 
against a panel of 12 chim

eric HCV replicons encoding N
S5B 

sequences from
 HCV GT3-infected patients. Again, M

IV-802 w
as 

consistently m
ore potent than sofosbuvir; it had a m

ean EC
50  value of 

0.066 ± 0.012 PM
 com

pared to 0.145 ± 0.025 PM
 for sofosbuvir (p = 

2x10
-9; tw

o-tailed T test).  

Figure 2. U
TP generation in Huh7 cells. 

Table 3. In vitro activities in an HCV replicon encoding a S282T 
resistance substitution in HCV G

T3a N
S5B. 

The greater activity of M
IV-802 com

pared to sofosbuvir against w
ild-

type (W
T) GT3a HCV w

as m
aintained against a replicon encoding GT3 

N
S5B engineered to contain the nucleotide-resistance associated 

substitution S282T. Further, the fold-change in activity from
 W

T to 
m

utant replicon w
as low

er for M
IV-802 (2.7) than for sofosbuvir (4.0). 

O
n average, 802-U

TP w
as 2.1-fold m

ore active than Sof-U
TP against 

HCV GT3a polym
erase as judged by both IC

50  and Ki value 
determ

inations (p = 0.007 for IC
50  and Ki; tw

o-tailed T test).  

At given protide concentrations, M
IV-802 generated 2-3 fold m

ore  
intracellular U

TP than sofosbuvir in Huh7 cells. 

M
IV-802 
(PM

) 
Sofosbuvir 

(PM
) 

0.1x EC
90 

0.1 
0.5 

1x EC
90 

0.9 
2.2 

3x EC
90 

2.7 
6.6 

10x EC
90 

9.0 
22 

50x EC
90 

45 
110 

THU
-302 
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N

ucleotide inhibitors of the hepatitis C virus (HCV) N
S5B 

polym
erase are a central com

ponent of direct-acting antiviral 
(DAA) com

bination therapies for the treatm
ent of HCV 

infection. Their potent and pan-genotypic activities, and their 
high barrier to resistance m

ake them
 highly attractive  

com
ponents of shortened and sim

plified HCV treatm
ent 

regim
ens. Sofosbuvir is the only current nucleotide inhibitor 

approved for the treatm
ent of HCV-infected patients and DAA 

regim
ens that include sofosbuvir have dem

onstrated high 
sustained virological response rate (SVR) in m

any populations. 
How

ever, w
hen com

bined w
ith suboptim

al background 
therapies, e.g. ribavirin, SVR rates of sofosbuvir-based 
regim

ens are low
er against HCV genotype (GT) 3 relative to 

other HCV GTs.  

M
IV-802 is a liver-targeted uridine nucleotide prodrug. Its 

active m
etabolite, the uridine triphosphate (802-U

TP), is a 
selective and potent chain-term

inating inhibitor of the HCV 
N

S5B polym
erase. M

IV-802 is in preclinical developm
ent for 

treatm
ent of HCV infection in com

bination w
ith other DAAs.  
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