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159 Methods

160  SARS-CoV-2

161  The SARS-CoV-2 strain used in this study, BetaCov/Belgium/GHB-03021/2020 (EPI ISL 109
162  407976|2020-02-03), was recovered from a nasopharyngeal swab taken from an RT-qPCR confirmed
163 asymptomatic patient who returned from Wuhan, China in the beginning of February 2020. A close
164 relation with the prototypic Wuhan-Hu-1 2019-nCoV (GenBank accession 112 number MN908947.3)
165 strain was confirmed by phylogenetic analysis. Infectious virus was isolated by serial passaging on
166 HuH7 and Vero E6 cells ; passage 6 virus was used for the study described here. Live virus-related
167  work was conducted in the high-containment A3 and BSL3+ facilities of the KU Leuven Rega Institute
168  (3CAPS) under licenses AMV 30112018 SBB 219 2018 0892 and AMV 23102017 SBB 219 20170589

169  according to institutional guidelines.

170 Cells

171  Vero E6 cells (African green monkey kidney, ATCC CRL-1586) were cultured in minimal essential
172 medium (Gibco) supplemented with 10% fetal bovine serum (Integro), 1% L- glutamine (Gibco) and 1%
173 bicarbonate (Gibco). End-point titrations were performed with medium containing 2% fetal bovine

174 serum instead of 10%.

175 Compounds

176  For the first pilot experiment, EIDD-2801 was kindly provided by Calibr at Scripps Research (USA). For
177  further studies, Molnupiravir (EIDD-2801) was purchased from Excenen Pharmatech Co., Ltd (China)
178  and was formulated as 50 or 100 mg/ml (for groups with the highest dose) stocks in a vehicle
179 containing 10%PEG400 and 2.5% Kolliphor-EL in water. Favipiravir was purchased from BOC Sciences

180 (USA) and was formulated as a 50 mg/mL stock in 3% sodium bicarbonate.

181 SARS-CoV-2 infection model in hamsters
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182  The hamster infection model of SARS-CoV-2 has been described before #13. Housing conditions and
183  experimental procedures were approved by the ethics committee of animal experimentation of KU
184 Leuven (license P065-2020). For infection, female hamsters of 6-8 weeks old were anesthetized with
185 ketamine/xylazine/atropine and inoculated intranasally with 50 pL containing 2x10° TCID50 SARS-CoV-

186 2 (dayO0).

187 Treatment regimen

188 For dose-response treatment, animals were treated twice daily with 75, 150 or 200 mg/kg of EIDD-
189 2801 by oral gavage just before infection with SARS-CoV-2. For combination therapy, hamsters were
190 treated from day0 with 150 mg/kg EIDD-2801 (oral gavage) and 300 mg/kg Favipiravir (intraperitoneal,
191 i.p.) twice daily. All the treatments continued until day 3 pi. Hamsters were monitored for appearance,
192 behavior and weight. At day 4 pi, hamsters were euthanized by i.p. injection of 500 uL Dolethal
193 (200mg/mL sodium pentobarbital, Vétoquinol SA). Lungs were collected and viral RNA and infectious

194  virus were quantified by RT-gPCR and end-point virus titration, respectively.

195 SARS-CoV-2 RT-qPCR

196 Hamster lung tissues were collected after sacrifice and were homogenized using bead disruption
197  (Precellys) in 350 uL TRK lysis buffer (E.Z.N.A.® Total RNA Kit, Omega Bio-tek) and centrifuged (10.000
198  rpm, 5 min) to pellet the cell debris. RNA was extracted according to the manufacturer’s instructions.

199  RT-gPCR was performed on a LightCycler96 platform (Roche) as described before *.

200 End-point virus titrations

201 Lung tissues were homogenized using bead disruption (Precellys) in 350 pL minimal essential medium
202  and centrifuged (10,000 rpm, 5min, 4°C) to pellet the cell debris. To quantify infectious SARS-CoV-2

203 particles, endpoint titrations were performed as described before *.

204 Histology
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205 For histological examination, the lungs were fixed overnight in 4% formaldehyde and embedded in
206  paraffin. Tissue sections (5 um) were analyzed after staining with hematoxylin and eosin and scored
207  blindly for lung damage by an expert pathologist. The scored parameters, to which a cumulative score
208  of 1to 3 was attributed, were the following: congestion, intra-alveolar hemorrhagic, apoptotic bodies
209 in bronchus wall, necrotizing bronchiolitis, perivascular edema, bronchopneumonia, perivascular

210 inflammation, peribronchial inflammation and vasculitis.

211 Deep sequencing and analysis of whole genome sequences

212 Genomic sequences from all samples were obtained using SureSelect” target enrichment and Illumina
213  sequencing. Reads generated were trimmed with Trim Galore
214  (https://github.com/FelixKrueger/TrimGalore). Duplicated reads were removed using Picard
215 (http://broadinstitute.github.io/picard). Reads from the inoculation sample were mapped to the SARS-
216  CoV-2 reference genome (NC_045512) from GenBank using BWA-MEM !, The mapping quality was
217  checked using Qualimap and the consensus whole genome sequence was generated using QUASR 16,
218 Reads from the lung samples were mapped to this unique reference sequence. Genomes with less than
219  less than a 100 read depth were excluded. Variants above 1% and with a minimum of 2 supporting

220  reads per strand were identified at sites with a read depth of > 10 using VarScan 7.

221 Statistics

222 GraphPad Prism (GraphPad Software, Inc.) was used to perform statistical analysis. Statistical
223 significance was determined using the non-parametric Mann Whitney U-test. P-values of <0.05 were

224  considered significant.

225 Data Availability

226  All of the data generated or analysed during this study are included in this published article.
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Fig.1. Dose-response efficacy of Molnupiravir (EIDD-2801) against SARS-CoV-2 in a hamster infection model.
(A) Set-up of the study. (B) Viral RNA levels in the lungs of control (vehicle-treated) and EIDD-2801-treated (75,
150 or 200 mg/kg, BID) SARS-CoV-2-infected hamsters at day 4 post-infection (pi) are expressed as logio SARS-
CoV-2 RNA copies per mg lung tissue. Individual data and median values are presented. (C) Infectious viral loads
in the lungs of control (vehicle-treated) and EIDD-2801-treated SARS-CoV-2-infected hamsters at day 4 pi are
expressed as logio TCIDso per mg lung tissue Individual data and median values are presented. (D) Cumulative
severity score from H&E stained slides of lungs from control (vehicle-treated) and EIDD-2801-treated SARS-CoV-
2-infected hamsters. Individual data and median values are presented and the dotted line represents the median
score of untreated non-infected hamsters. (E) Weight change at day 4 pi in percentage, normalized to the body
weight at the time of infection. Bars represent means + SD. Data were analyzed with the Mann-Whitney U test.
*P <0.05, **P <0.01, ***P < 0.001, ****P < 0.0001, ns=non-significant. All data (panels B, C, D, E) are from two
independent experiments except for the 75 mg/kg group. The number of animals were 15, 6, 10, and 10 for
respectively the vehicle 75, 150, and 200 mg/kg condition.
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Fig.2. Combined efficacy of Favipiravir and Molnupiravir (EIDD-2801) against SARS-CoV-2 in a hamster infection
model. (A) Set-up of the study. (B) Viral RNA levels in the lungs of control (vehicle-treated), Favipiravir-treated
(300 mg/kg, BID), EIDD-2801-treated (150 mg/kg, BID) and combination-treated (Favipiravir+EIDD-2801 at
300+150 mg/kg, BID, respectively) SARS-CoV-2-infected hamsters at day 4 post-infection (pi) are expressed as
logio SARS-CoV-2 RNA copies per mg lung tissue. Individual data and median values are presented. (C) Infectious
viral loads in the lungs of control (vehicle-treated), Favipiravir-treated, EIDD-2801-treated and combination-
treated (Favipiravir+EIDD-2801) SARS-CoV-2-infected hamsters at day 4 pi are expressed as logio TCIDso per mg
lung tissue. Individual data and median values are presented. (D) Cumulative severity score from H&E stained
slides of lungs from control (vehicle-treated), Favipiravir-treated, EIDD-2801-treated and combination-treated
(Favipiravir+EIDD-2801) SARS-CoV-2-infected hamsters. Individual data and median values are presented and
the dotted line represents the median score of untreated non-infected hamsters. (E) Mean mutation count (per
the whole genome) in the viral RNA isolated from the lungs of control (vehicle-treated), Favipiravir-treated (300
mg/kg, BID), EIDD-2801-treated (150 mg/kg, BID) and combination-treated (Favipiravir+EIDD-2801 at 300+150
mg/kg, BID, respectively) SARS-CoV-2-infected hamsters at day 4 post-infection (pi). Data were analyzed with
the Mann-Whitney U test. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001, ns=non-significant.
Favi=Favipiravir, EIDD=EIDD-2801. All data (panels B, C, D) are from two independent experiments with 15, 10,
10 and 10 animals for respectively the vehicle, Favipiravir 300 mg/kg, EIDD-2801 150 mg/kg and Favipiravir+EIDD-
2801 condition.
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Fig. S1. Tolerability of combined treatment with Favipiravir and EIDD-2801 in SARS-CoV-2-infected hamsters.
Weight change at day 4 post-infection in percentage, normalized to the body weight at the time of infection.

Bars represent means £ SD.
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328 Fig. S2. Dose-dependent increase in mutation count in SARS-CoV-2 viral RNA by Molnupiravir (EIDD-2801).
329 Mean mutation count (per the whole genome) in the viral RNA isolated from the lungs of control (vehicle-
330 treated), EIDD-2801-treated (75, 150 or 200 mg/kg, BID) and combination-treated (Favipiravir+EIDD-2801 at
331 300+150 mg/kg, BID, respectively) SARS-CoV-2-infected hamsters at day 4 post-infection (pi).
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