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Figure S1. Dose-response curves of Pls (TPV, DPV, SMV, ASV: red), NI (SOF: blue), NNIs (VX, DAS,
NSV, TGV: orange), NS5AIs (DCV, LDV: green), IFNs (IFN-a, IFN-A: cyan), and Cls (CsA, SCY:

purple), obtained by HCV replicon assay. Each point represents the mean + standard deviation (s.d.)

of three experiments.
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Figure S2. Median effect plots for PIs (TPV, DPV, SMV, ASV: red), NI (SOF: blue), NNIs (VX, DAS,
NSV, TGV: orange), NS5AIs (DCV, LDV: green), IFNs (IFN-a, IFN-A: cyan), and Cls (CsA, SCY:

purple), obtained by HCV replicon assay. Each point represents the mean of three experiments. The

dashed lines are predicted from mlog(D/ICs,) in Eq. (1) using the best-fitted parameters.
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Figure S3. ICs, and m value for each drug, estimated by fitting Eq. (2) to the corresponding median
effect plot, are grouped into drug classes or subclasses. Unit of ICs, is nM; exceptions are VX and
DCV (pM), IEN-a (IU/ml), IEN-A (ng/ml), CsA (ug/ml), and SCY (uM).
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Figure S4. Instantaneous inhibitory potential (IIP) of PIs (TPV, DPV, SMV, ASV: red), NI (SOF: blue),
NNIs (VX, DAS, NSV, TGV: orange), NS5AIs (DCV, LDV: green), IFNs (IFN-a, IFN-A: cyan), and Cls
(CsA, SCY: purple), obtained by HCV replicon assay. Each point represents the mean of three

experiments. The solid lines are predicted from log[1 + (D/ICsy)™] in Eq. (1) using the parameters

estimated from the median effect plots (Fig. S2).
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Figure S5. Dose-response curves of the 52 double-combinations of inter-class (sub-class) antiviral
drugs selected for the study, obtained by HCV replicon assay. Each point represents the mean + s.d.
of four experiments. Drugs were concentrated by constant ratios from their initial concentrations

Dipitial = 0.25 X IC5, to a maximum concentration of 4 X ICs,.
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Figure S6. Lower triangular elements show the expected combination effects based on the
binding-site criterion. Upper triangular elements show the observed combination effects categorized

by 1IPc°™ values at the final concentration 4 x ICs,. ND, not determined.
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Figure S7. Instantaneous inhibitory potentials of the 52 tested drug combinations (IIP°™), calculated
as log(1/£,°™) of the experimentally determined f,f°™ values (black dots). The pink and green lines
are the 11IP°™s predicted by Loewe additivity and Bliss independence, respectively. The black lines are

the theoretical predictions of log{1 + [(D¢/Dinitiar)/ICSS™1™ "} using the best-fitted parameters.
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Figure S8. Lower triangular elements show the expected combination effects based on the
binding-site criterion. Upper triangular elements show the observed combination effects categorized
by DI values at 4 x ICg,: antagonism, DI < -0.1; Loewe, -0.1 < DI < 0.1; intermediate, 0.1 < DI < 0.9;
Bliss, 0.9 < DI < 1.1; synergy, 1.1 < DI. ND, not done. Among the 52 combinations of inter-class

(sub-class) antiviral drugs, 65% showed intermediate activity.
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Figure S9. Dose-response curves of the 8 triple-combinations of inter-class (sub-class) antiviral drugs
selected for the study, obtained by HCV replicon assay. Each point represents the mean + s.d. of five
experiments. Drugs were concentrated by constant ratios from their initial concentrations Djpjtia =

0.25 x ICs, to a maximum concentration of 4 X ICs,.
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Figure S10. Instantaneous inhibitory potentials of the 8 tested drug combinations (I1P°™), calculated
as log(1/f.°™) of the experimentally determined f,

are the I1P°™s predicted by Loewe additivity and Bliss independence, respectively. The black lines are

values (black dots). The pink and green lines

the theoretical predictions of log{1 + [(D¢/Dinitiar)/ICSS™1™ "} using the best-fitted parameters.
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Figure S11. The fraction of unaffected HCV replication events f,2¢°™ of each (a) double-drug and (b)

triple-drug combination at clinical concentrations.
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Figure S13. Spearman’s rank-order correlation for IIPs of anti-HCV drugs in single treatment for an

HCV genotype-1 replicon with and without cell culture-adaptive mutations.

14



©° ©°
E IFNa -E- IFNA
- — - MxA
—— < |ISG56
———— ———— actin

Figure S14. Induction of IFN stimulated genes (ISGs) by IFN-a and IFN-A. Protein expressions of MxA
and ISG56 as representative ISGs and actin as an internal control in LucNeo#2 cells treated with
varying concentrations of IFN-a (10, 30, and 90 IU/ml) and IFN-A (180, 540, and 1620 ng/ml) or left
untreated (control). The arrow shows a band for ISG56.
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Table S1 | Estimated characteristic parameters of the tested antiviral drugs

Drug (unit) Class ICzq m
TPV (nM) Pl 323.79 1.72
DPV (nM) PI 1.40 0.98
SMV (nM) PI 0.45 1.10
ASV (nM) PI 2.75 0.97
SOF (nM) NI 120.48 1.66
VX (pM) NNI 107.58 1.81
DAS (nM) NNI 1.50 0.99
NSV (nM) NNI 0.25 1.19
TGV (nM) NNI 8.92 1.01
DCV (pM) NS5AI 103.84 1.11
LDV (nM) NS5AI 0.67 0.96
IFNa (1U/ml) IFN 2.56 1.43
IFNA (ng/ml) IFN 5.80 0.33
CsA (ug/ml) Cl 0.40 1.53
SCY (uM) Cl 0.34 1.45
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Table S2 | Estimated characteristic parameters of the antiviral drug combinations

Drug combinations (Drug A and B)

IIP of final concentration

DI of final concentration

I1CES™ of combination

me™ of combination

SMV & IFNa 1.671 0.192 0.689 1.337
SMV & DAS 1.620 0.218 0.712 1.306
SMV & SOF 1.631 0.074 0.808 1.377
TPV & IFNa 1.883 0.071 1.838 2.144
SMV & VX 1.678 0.253 0.960 1.453
SMV & IFNA 1.526 0.493 0.614 1.181
LDV & CsA 1.748 0.170 1.714 1.991
SMV & LDV 1.481 0.199 0.577 1.137
LDV & IFNa 1.863 1.150 1.527 1.819
SOF & IFNa 1.841 0.529 1.463 1.766
DAS & IFNa 1.879 0.761 1.582 1.838
IFNa & CsA 1.971 0.225 2.688 2.671
SMV & DCV 1.490 0.078 0.801 1.257
DCV & IFNa 1.819 0.770 1.607 1.789
SOF & CsA 1.800 -0.048 2.196 2.183
IFNA & CsA 1.737 0.308 1.807 1.906
DCV & CsA 1.641 -0.071 1.990 2.016
TPV & SOF 1.726 -0.191 2.568 2.365
DAS & CsA 1.785 0.099 2.380 2.228
VX & CsA 1.847 0.071 3.065 2.710
IFNa & SCY 1.779 0.373 2.346 2.135
VX & IFNa 1.754 0.632 1.884 1.830
SOF & DAS 1.633 0.326 1.375 1.529
SMV & SCY 1.334 -0.290 0.759 1.142
DAS & DCV 1.679 0.631 1.872 1.750
SOF & SCY 1.608 0.039 1.995 1.799
ASV & IFNa 1.673 1.096 2.117 1.835
LDV & SCY 1.540 0.379 2.064 1.785
SMV & CsA 1.292 -0.502 0.938 1.204
SOF & DCV 1.510 0.189 1.895 1.637
DCV & SCY 1.515 0.148 2.132 1.751
SOF & LDV 1.480 0.362 1.668 1.520
VX & DCV 1.565 0.502 1.873 1.612
ASV & CsA 1.513 -0.181 3.186 2.250
DAS & LDV 1551 0.674 2.175 1.722
SOF & VX 1.515 0.036 1.886 1.567
VX & SCY 1.483 -0.052 3.057 2.054
SOF & IFNA 1.388 0.527 1.237 1.236
DAS & SCY 1.419 -0.010 2.278 1.640
VX & LDV 1.405 0.499 2.358 1.632
LDV & IFNA 1.349 1.126 1.264 1.196
DCV & IFNA 1.323 0.724 1.307 1.196
IFNA & SCY 1.327 0.281 1.813 1.375
ASV & SCY 1.322 0.106 3.502 1.967
ASV & SOF 1.309 0.184 2.177 1.474
ASV & VX 1.338 0.612 3.099 1.783
DAS & IFNA 1.299 0.534 1.125 1.092
ASV & DAS 1.207 0.206 2.604 1.475
ASV & DCV 1.216 0.350 2.361 1.405
ASV & LDV 1.161 0.598 2.610 1.427
VX & IFNA 1.169 0.461 1.756 1.156
ASV & IFNA 0.983 0.660 1.396 0.884
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Table S3 | Estimated characteristic parameters of the antiviral drug combinations

Drug combinations (Drug A, B and C)

1P of final concentration

DI of final concentration

ICSS™ of combination

me™ of combination

SOF&LDV&ASV
SOF&LDV&SMV
SOF&LDV&VX
SOF&LDV&DAS
SOF&DCV&ASY
SOF&DCV&SMV
SOF&DCV&VX
SOF&DCV&DAS

1.843
2.117
1.883
2.003
1.809
2.157
1.952
2.123

0.457
0.336
0.261
0.382
0.310
0.298
0.233
0.385

1.848
1.025
1.794
1.388
2.189
1.328
1.632
1.360

1.879
1.899
1.896
1.881
2.031
2.144
1.919
1.970
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Table S4 | Clinical concentrations of drugs (Ctrough)

Drug Concentration (nM) References
ASV 40 1)
SMV 2200 1)
SOF 1100 (1)
DAS 1033 (2)*
DCV 250 1)
LDV 120 (1)

* The unit of clinical concentration in (2) 0.51 ug/ml, is converted to nM.
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Supplementary Note 1: Profiling intrinsic antiviral activity of single HCV drugs

The typical dose-response curve (Supplementary Fig. S1) of a single antiviral drug can be

analyzed by the following median effect model (3-8):

log (1 %fu> =mlog (%) (S1)

Here, 1—f, and f, are the fractions of infection events affected and unaffected by the drug,

respectively, D is the drug concentration, ICs, is the drug concentration that inhibits 50% inhibition of
the activity, and m is the slope parameter reflecting the steepness of the dose-response curve (3-8).
The log—log dose-response curves (Fig. 2a) were converted into median effect plots by transforming
logf, into log(1—f,)/f., (Supplementary Fig. S2). The IC;, and slope parameter m were
estimated by linear regression of the data plotted in the median effect plot as the intercept with 0 and
the slope, respectively (Supplementary Fig. S2, S3 and Table S1).

The ICg, is widely used to measure drug potency, but the slope parameter m, which can vary
with the drug class (6), also substantially affects the antiviral activity (3-8). In this assay, we used
interferon-a (IFN-a) instead of peg-IFN-a as an IFN-based drug. As the antiviral activity of these two
drugs is equivalent in cell cultures (9), the intrinsic antiviral effect of peg-IFN-a can be interpreted from
the data for IFN-a in this study. Interestingly, we found that past and present first-line anti-HCV drugs
(10-12), namely, IFN-a, TPV and SOF, had relatively high m values (around 1.5 or higher;
Supplementary Fig. S3), confirming the high anti-HCV potential of these drugs. Cyclophilin inhibitors
(Cls) such as cyclosporin A (CsA) and SCY-635 (SCY) exhibited similarly high m values. This implies
that HTAs such as IFN-a and Cls achieve a high antiviral effect at concentrations only slightly above
the ICs,. Thus, the antiviral activity at drug concentration D is determined not only by the ICs, but
also by m, which is unique to each drug (3-8).

The IIP of the 15 tested antiviral drugs was calculated from the experimentally measured f,, by
IIP = log(1/f,) - As shown in Fig. 2b, the IIP of the 15 drugs widely varied. The log reductions in HCV
replication in the replicon system were well predicted by the equation IIP = log[1+ (D/ICsy)™]
(Supplementary Fig. S4), using the parameters estimated from the median effect plot in
Supplementary Fig. S3. Classifying the 15 drugs used into groups: protease inhibitors (PIs),
nucleoside and non-nucleoside polymerase inhibitors (NI and NNIs, respectively), NS5A inhibitors
(NS5AI), IFN and cyclophilin inhibitors (Cl), we found that drugs in the same class all had similar 1IPs
when normalized by the drug’s IG5, (Fig. 2b).

The 1IP values depended on the subclass of antiviral agent. TPV showing high IIP is a linear
ketoamide-type PI, while all the other Pls that had relatively low IIP (DPV, ASV, and SMV) are

20



macrocyclic Pls (13). Among polymerase inhibitors, SOF, a NI, and VX, an allosteric polymerase
inhibitor that binds to site 2 of the thumb domain of the polymerase, showed high IIP. In contrast, all the
palm domain-targeting NNIs (DAS, NSV, and TGV) had low IIP values (14). Agents that target NS5A
(DCV and LDV) had low IIPs, but those inhibiting cyclophilins (CsA and SCY) had consistently high
lIPs. Thus, IIP values tended to depend on the subclass of antiviral agent. While SOF is known to have
a high barrier to drug resistance (15), our data indicate that this drug also has a high antiviral activity,
based on IIP analysis, which is likely to explain another aspect of the superiority of SOF. In this study,
lIP values for IFN-A were irregularly low; it is likely due to the low induction level of IFN stimulated
genes (ISGs) by IFN-A compared with by IFN-a in our system (Supplementary Fig. S14). The
molecular basis for determining IIP value remains to be understood, but the agents that have multiple
modes of action for antiviral activity, incluDFding IFN-a and Cls (IFN-a induces numerous antiviral
factors; Cls inhibit multiple cyclophilins involved in HCV replication (16, 17)), tended to show high 1P

values.
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Supplementary Note 2: Profiling intrinsic antiviral activity of double-combination HCV drugs

We investigated the antiviral activity of multidrug combinations (i.e., IIP™). In clinical settings,
ribavirin (RBV) augments the antiviral efficacy of IFN-based and DAA-based treatments (11). However,
because clinically relevant doses of RBV lack sufficient anti-HCV activity in cell culture systems (18,
19), the antiviral efficacy of RBV was not evaluated. Using the replicon system, the inhibitory activity
against HCV replication was evaluated for 52 double-combinations of antiviral drugs (Supplementary
Fig. S5). In this experiment, drugs were combined so that their initial concentrations were Djyitia =
0.25 X IC5, and then the drug concentrations were both increased up to a maximum of 16-fold. Their
[IPc°™ values were computed from Eq. (1): IIP°™ = log(1/£°™), where f,c°™ are the experimental
measurement of a drug combination (Fig. 3a). We confirmed that the largest concentration (4 x ICs)
of each combination sufficiently suppressed HCV replication without significant cytotoxicity. The
combination effects at the largest concentration were categorized by their [IP°™ values, visually
presented as the upper triangular elements (blue areas) in Supplementary Fig. S6 (Table S2). In
Supplementary Fig. S7 (and Fig. S10), we predicted the IIP®®™ of each combination from the
measured effects. To produce the black solid lines in Supplementary Fig. S7 (and Fig. S10), we fitted
Eq. (S2) to the corresponding experimental data of 52 two-drug and 8 three-drug combinations,

respectively:
com

14 (D/Dinitial> ] 52)

[IP°™ = log
css™

where ICS™ is the normalized concentration of the combined drugs that inhibits the HCV replication
by 50%, m®™ is the Hill coefficient, and D is the concentrations of each drugs. Estimated parameter

values are listed in Table S2 and S3.
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Supplementary Note 3: Anti-viral activity in multiple-drug combinations assessed by the DI

index

Pharmacologists assess the combined effect of drugs by two fundamental indices; the
Loewe additivity (20-22) and Bliss independence (21-24). We evaluated the combinations for Loewe
additivity (20-22) and Bliss independence (21-24), because the combined effects of drugs have been
evaluated using these concepts. The Loewe additivity for two (or three) drug A and B (and C) assumes

that each drug affects similar targets or pathways, and is expressed as follows:

Da  Dg(, De
— =1, S3
Dy, "Dy Dpg (+ DC> (53)

where D, and Dg (and D;) are the concentrations of the drugs when combined, and D, and Dg
(and D.) are the concentrations of the single drugs required to produce the antiviral activity of the

combined drugs. Substituting the dose response curve 1-—ffo™ =D, /(D) +ICit) or
Dy /(D™ +1CL2) (or DmC/(Dg"CHc;ﬁg)) into D, and D, (and D.) in Eq. (S3), the additive

effects of the drug combination are determined as follows:

Dy Dg / D¢ \

—+ —| + - | =1 (S4)
1 — feom\m com com
ICSOA< fco#n ) * ICSOB( c]:m ) \ ICSOC( fc/:m ) /
u u

We numerically solved Eqg. (S4) for f,°™, and thereby predicted the additive effects of the drug

combinations (see Supplementary Fig. S7 and S10).

Bliss independence assumes that each drug acts on different targets, and is defined as:

O = FE X AP (R, (85)

where fom, f£4 and fB (and f££) are the fractions of infection events unaffected by the combined
drugs A and B (and C), single drug A and single drug B (and drug C), respectively. Using Eq. (S5), we
determined the anti-viral effects of combined drugs A and B (and C), 1 — £,f°™, from the anti-viral
effects of the single drugs (see Supplementary Fig. S7 and S10).

To characterize the independence of each drug in experimental data, Jilek et al. (3) proposed
a new index called the degree of independence (DI):

Fg—Fp

DI = ——,
Fp — F,

(56)

where Fg, Fz and F, denote the logarithmic drug effects (log[(1 — £,f°™)/f.c°™]) of experimental
data, Bliss independence and Loewe additivity, respectively. Note that this index incorporates both

Bliss independence and Loewe additivity, and categorizes the experimental data of combination
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effects. From the DI values calculated by Eg. (S6), we assessed the anti-HCV effects of drug
combinations (Supplementary Fig. S8, Table S2 and S3). Consistent with a previous report for HIV
drug combinations (3), most of the two-drug combinations (~65%) exhibited neither Loewe additivity
nor Bliss independence but rather had intermediate activity as judged by the Jilek et al. (3) degree of

independence (DI); see Supplementary Fig. S8 and Table S2.
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Supplementary Note 4: Emergence probability of HCV having nucleotides mutants

There are at least two possible mechanisms underlying the emergence of drug resistance in
DAA-combination treatments: (I) HCV variants that are resistant to a drug already exist in the HCV
guasispecies before treatment and are selected to become the major population under the treatment
pressure, (II) mutations that confer drug resistance are introduced by the error-prone polymerase
during HCV replication and viruses carrying these mutations expand to be the major population. Each
HCV RNA of 9600 nucleotides is synthesized by the NS5B polymerase with an error rate of ~107°
per copied nucleotide (25). According to the binomial distribution or its Poisson approximation, Rong et
al., estimated the probability of x mutations occurring in the HCV genome after one replication event

as follows:

P, = (969500) x (1075)* x (1 — 1075)9600-x_ (57)

Multiplying Eq. (S7) and the total number of HCV virions produced within a patient per day at baseline
viral load(26), ~ 10*?, we estimated the expected number of newly produced virions per day carrying
one-nucleotide substitution, 8.7 x 101° (i.e., P; x 10%2). Similarly, the expected number of newly
produced virions per day carrying two-nucleotide substitutions is calculated to be 4.2 x 10° (i.e.,

P, x 10'?). Because mutation can change a nucleotide to any of three other nucleotides, the number of

9600

! )x31=2.9x104 and

all possible one-nucleotide and two-nucleotide changed mutants is (

(96200

than that of all possible mutations, all possible one-nucleotide and two-nucleotide mutants seem to be

) X 32 = 4.1 x 108, respectively. Since the number of newly produced virions per day is higher

produced multiple times each day and preexist before treatment (25, 26) (Fig. 4c and d).

We estimated the anti-HCV effect of each drug combination at their clinical concentrations by
applying a drug combination theory, Bliss independence (20, 22-24) (see Supplementary Fig. S7 and
S10). Bliss independence assumes that each drug acts on different targets, and is defined as follows

for double-combinations:
uBcom = qu X fuB' (88)

where fBeom £4 and f,5 are the fractions of HCV replication events unaffected by the combined
drugs A and B, single drug A and single drug B, respectively (see also Supplementary Note 3 for
triple-combinations). Using Eg. (S8), we determined the fractions of production events unaffected by
the combined drugs A and B from that of the single drugs based on the estimated values of ICs;, and
m, and clinical concentrations of each drug (1, 27) (see Table S4). The fractions of unaffected

production events of each double-drug and triple-drug combination are shown in Supplementary Fig.
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Slla and b, respectively. Among the current clinically relevant double DAA-combinations (SOF&SMV,
DCV&SOF, DCV&ASY, and LDV&SOF), SOF&SMV at clinical concentration showed lowest f,2¢om,
which was followed by DCV&SOF, DCV&ASYV, and LDV&SOF (Supplementary Fig. S11a) and the
highest [IPBc°™ (Fig. 4a). Interestingly, the DCV&SMV combination, which is under clinical
development (28), presents the highest [IPB°™ and the lowest f2°°™ among the 15 possible
combinations. This suggests that the combination of DCV&SMV is the most effective drug combination
to suppress HCV production among the current choices of double-DAA combinations. Among triple
DAA combinations, SOF&DCV&SMV showed further improvement in 1IPBM, This triple combination
achieved the highest IIPB®™ and the lowest f,2¢®™ among the 8 triple-combinations (Fig. 4b and
Supplementary Fig. S11).

Based on the estimated antiviral activity of the clinically major multidrug combinations (i.e., 15
double-combinations and 6 triple-combinations) under the clinical concentrations, we calculated the
expected number of newly produced virions carrying one-nucleotide or two-nucleotide mutations after
one day of treatment in Fig.4c and d (i.e., ;2¢°™ x P, x 102 and f,Bco™ x P, x 1012, respectively).
DCV&SMYV presented the lowest chance for mutant viruses to emerge, stressing an advantage of this
combination. The combination of SMV&SOF shows a relatively low number of emerging mutants
within the 15 considered drug combinations, which is consistent with our cell culture analyses of [IP¢°™
(Fig. 3a and Supplementary Fig. S6). This result explains the excellent clinical performance of
SMV&SOF (>90% SVR) in both treatment naive patients and non-responders to IFN-based therapy as
well as in liver transplant recipients (29, 30).

Notice there is still a chance of producing all possible one-nucleotide mutants after the first
day of therapy for the majority of the double-drug combination treatments (Fig. 4c). However,
treatment with any of the double-DAA and triple-DAA combinations can decrease the newly produced
mutants with two-nucleotide substitutions below the level covering all the patterns of possible
two-nucleotide mutants (Fig. 4c and d). Thus, these combinations effectively reduce the probabilities
that two-nucleotide mutants occur coincidently during treatment, and therefore, the probabilities to

generate drug resistance.
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Supplementary Note 5: Comparison of the anti-HCV quantification analysis between the

replicon and the infectious systems

In this study, HCV replication was evaluated using an HCV replicon (genotype 1b) carrying a
luciferase gene fused with a neomycin-resistant gene. Using this replicon enables one to produce in a
high throughput manner the large quantity of data that are required for the quantification analysis of
antiviral activity of drugs. We confirmed the validity of using this replicon system for the quantification
analysis of drugs with the following two assays.

We examined whether the antiviral profiles of DAAs observed in the replicon system were
essentially equivalent to those provided in a more physiologically relevant condition, an HCV infectious
system (31-33). As genotype 1 HCV in the infectious system propagates with low efficiency and is not
appropriate for the robust quantification analysis (34, 35), we used a genotype 2 strain, JFH-1, which
propagate efficiently both in the replicon and the infectious system as a model (31, 36). SMV, ASV,
DCV, LDV, DAS, and SOF as different classes of DAAs, were treated either mono-, double-, or
triple-combinations to Huh-7 cells infected with HCV JFH-1 (31) or transfected with a JFH-1 replicon
RNA (19) for 72 hours. HCV production and replication were evaluated by monitoring the infectivity of
HCV in culture supernatant by focus formation assay and the activity of luciferase in the cells by
luciferase assay, respectively. The reduction in relative HCV production/replication was examined for
various concentrations of DAAs (0.25, 0.5, 1, 2, and 4 x ICso) with single, double, and triple treatments.
Based on the results for 6 single, 15 double, and 6 triple combinations (Supplementary Fig. S12), we
calculated IIPs. We note, Spearman’s rank-order correlation analysis found statistically significant
correlations of IIPs obtained in the replicon system with those obtained in the infectious culture
systems for both single (p =0.886), double (p = 0.725), and triple (p = 0.886) combinations
(Supplementary Fig. S12). These results clearly suggest that the anti-HCV activity of drugs based on
the intrinsic antiviral activity obtained in the replicon assay is correlated with that in the HCV infectious
culture system. Second, we examined whether introduced adaptive mutations in the replicon
significantly affect our quantification analysis of drugs, To test this point, we compared the antiviral
profiles of single DAA treatment in a cell culture-adapted replicon (genotype 1b) with those in a
non-cell culture adapted Conl (genotype 1b) replicon in Huh-7 cells overexpressing SEC14L2 (37) in
a similar manner to the experiments shown above. This assay also revealed significant correlations of
[IPs between the replicons with and without adaptive mutations (Supplementary Fig. S13) (p = 0.60).
These results suggest that the 1IPs measured in our genotype 1 replicon reflect the anti-HCV property
of drugs, irrespective of the existence of adaptive mutations. Thus, our method is useful for quantifying

the anti-HCV activity of drugs.
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