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Minigenome and Recombinant Infectious Virus Systems

Jasmine Moshiri*, J Lizbeth Reyes Zamora*, Dong Han', Josolyn Chan', Nadine Peinovich, Christopher Richards, Stacey Eng, John P Bilello, Charlotte Hedskog Copies of this poster obtained
Gilead SCienceS, |nC., Foster Clty, CA, USA through QR (Quick Response)

code are for personal use only and
*Co-first authors may not be reproduced without
TCo-second authors written permission of the authors.

I t d t- » L polymerase amino acid substitutions were introduced into R It
o the RSV-L plasmid by site-directed mutagenesis using
C O n C I u S I O n S nroauction Platinum™ SuperFi || PCR Master Mix (Invitrogen) per the eSUILS

manufacturer’s instructions

» Obeldesivir (ODV) is an oral prodrug of the GS-441524 nucleoside ) . . Antiviral Activity of ODV and GS-441524 Against RSV WT and L Polymerase o o _ - : -
o - _ _ analog that targets the RNA-dependent RNA polymerase of HEK2_9_3T cells (ATC_C) were cotransfected with a DNA Mmix Mutants in the Minigenome and Recombinant Infectious Virus Systems Table 1. Antl\_nral Ac_t|V|ty of ODV and GS-441524 Against RSV WT Reference and RSV L Polymerase Mutants in the Minigenome
* QObeldesivir and GS-441524 inhibited the replication . > e A containing RSV-L (wildtype [WT] RSV A2 or amino acid and Recombinant Virus Systems
_ _ ) respiratory syncytial virus (RSV), which includes the large (L) mutants), RSV-N, RSV-P, RSV-M2-1, and RSV-FLucMG * Th EC | f ODV and GS-441524 inst RSV WT and L pol tant
of respiratory syncytial virus RNA-dependent RNA polymerase catalytic subunit utants), RSV-N, , RoV-V2-], 8 . e mean g, valles o and %5o-44 194 agains ant L polymerase mutants Minigenome System Recombinant Virus System
7 L - e . o . . using Lipofectamine 3000 (Invitrogen) in both the minigenome and recombinant virus systems are shown in Table 1, and EC,, fold 9 y
polymerase containing substitutions identified in In - ODV has demonstrated antiviral activity in vitro against a diverse . Cel treated with 2 5-9old serial dilu £ OBV changes from the WT reference are shown in Eiaure 2
- - +h simil ity in both th set of RSV A and B clinical isolates and in vivo in a nonhuman ClIs WeTe treated with £.9-101d serial diutions o or J 2 Mean (SD) ODV Mean (SD) GS-441524 Mean (SD) ODV Mean (SD) GS-441524
vitro resistance assays, with similar activity in both the . nedl - GS-441524 and incubated at 37 °C for 48 hours _ o
rimate model of RSV infection' L Polymerase EC.,, uM EC.,, uM EC.,, UM EC.,, UM
- d bi t infecti : " p N - . e Phenotypic Results in Minigenome System 505 505 505 505
minigenome ana recomppinant INnfectious virus sSystems . In vitro resistance selections with ODV and GS-441524 resulted Luciferase activity was measured using an EnSpire® Alpha o
|777L was associated with minimal- to low-level in the separate emergence of 3 amino acid substitutions in the microplate reader after adding ONE-Glo™ EX Luciferase ' C37gﬁftA7??r\1/ ey I(égg\\//’ ;_ 17%5? \1\3 h d QUAGDsnz]ttittfgztz h1a ?17EfC|5§ forlmd Cha)nge; Wltt'hlln Ny il 90D >909) >3 01 > 04
— - - ~o 1 substrate (Promega) variability of the assay , 1.73-fold change; GS- , 1.47-fold change), indicating no
reduced susceptibility to obeldesivir and GS-441524 - polymerase (ODV, 1777L; 65-441524, C319R and L1453W) : : . : impact on ODV or GS-441524 antiviral activity C319Re 4.5 (<0.1) 4.6 (0.1) 0.7 (<0.1) 1.0 (0.1)2
_ _ » Lumicitabine is a prodrug of the parent nucleoside ALS-8112, Recombinant Infectious Virus System (Figure 1B) . [7771. showed minimal- to low-level reduced suscentibility to OBV and GS-441594 compared
Compared with W”dtype which was previously in clinical development for RSV treatment® « RSV containing either WT sequences or the previously specified with WT (EC., fold change: 2.1 for both) P d P M628Lbe No replication No rescue
— All other RN A-dependent RNA polymerase — Resistance selections using ALS-8112 resulted in the L polymerase substitutions were generated via cloning, virus >0 T
substitutions tested demonstrated similar suscebptibilit coemergence of 4 substitutions in the L polymerase (M628L, rescue, propagation, and titration as previously described"** Phenotypic Results in Recombinant Infectious Virus System 1777L2 7.7 (0.4) 11.4 (0.6) 1.5 (0.5)° 2.3 (0.5)
e . P V' A789.V, L795l, and I.796V)., referre.d tc? as ’Fhe QUAD mu.tat|0nS » For the ar)tivirgl assay, HEp-2 cells (ATCC) were treatec_l with « C319R, A789V, L795I, 1796V, L1453W, and QUAD mutants had EC., fold changes within the A78OV/C 41(0.8) 5.8 (0.7) 0.8 (0.3) 1.2 (0.5)
to obeldesivir and GS-441524 as wildtype » Generation of RSV amino acid substitutions in the recombinant 3-fold serial dilutions of ODV or GS-441524, infected with variability of the assay (ODV, 2.33-fold change; GS-441524, 1.85-fold change), indicating no 1(0. .0 (0. .6 (0. 2 (0.
. . infectious virus system is labor intensive WT recombinant RSV (rRSV) or rRSV bearing L polymerase impact on ODV and GS-441524 antiviral activity
¢ These reSUItS IndICate that ObeldeSIVlr and GS'441 524 — The RSV minigenome SyStem is g promising higher'throughpUt substitutions at a mu|t|p||C|ty Of infection Of 005, and incubated at . . e . L795I° 54 (07) 4.9 (05) 0.7 (02) 0.8 (<O1)
have a high barrier to resistance development and alternative for the phenotypic evaluation of amino acid 37 °C for 72 hours * I777L showed a low reduction In susceptibility to ODV and (5-441524 compared with W1 v 703 5 (0 60 T80
that the optimized minigenome system can be used to substitutions in the L polymerase - RSV immunofluorescence signal was measured using a Cellomics (ECs, fold change: 3.8 and 3.3, respectively) 70.3) 804) 600.2) 801
L NI : - lInsight™ hi lIHealthProfiling.V4 ia RSV :
evaluate antiviral susceptibility of respiratory syncytial ﬁzioﬂsgoteinrg?;n'iﬂgfce ealthProfiling. V4 assay) via Concordance Between Phenotypic Systems L1453 W 3.8 (0.2) 4.4 (0.2) 0.3 (0.1)° 0.7 (0.3)?
: _ IR - - « Both the minigenome and recombinant virus systems demonstrated that the C319R, A789V,
virus RNA-dependent RNA polymerase substitutions ObjeCtlve Half-Maximal Effective Concentration (EC;,) Calculations L795I, 1796V, L1453W, and QUAD mutants had susceptibility to ODV and GS-441524 similar to QUAD®¢ 4.4 (0.3) 6.0 (0.8) 0.5 (<0.1) 1.4 (0.2)
. - . . . . ¢ ODV and GS'441 524 EC5O ValueS were determined in bOth that Of the VVT reference (Table 1 and Flgure 2) 3L polymerase mutations and EC,, values in the recombinant virus system are described in Pitts J, et al. Nat Commun. 2025;16:6437.
* Tod th tiviral activity of ODV and GS-441524 t - in e imited replicati |
Plain L S L e o oo e oS- 152 8gains systems from curve fits using variable slope nonlinear regression * The I777L mutant was associated with EC,, fold changes ranging from 2.1 to 3.8 across both e e e Ao ety vty
dilin anguade umima RSV L polymerase substitutions that emerged during in vitro as the concentration where there was a 50% decrease in the phenotypic systems, indicating minimal- to low-level reduced susceptibility to ODV and GS-441524 "QUAD mutations included MG28L, A789V, L795, and I796V. | - I
reS|Stance SeleCt|OnS W|th ODV, GS_441 524, or ALS_8112 us|ng an normalized fluorescence Si naI (GraphPad Prism 101 2) COmpared W|th the VVT reference EC.,, half-maximal effective concentration; ODV, obeldesivir; RSV, respiratory syncytial virus; SD, standard deviation; WT, wildtype.
optimized RSV minigenome phenotypic assay and a recombinant In the recombinant infectim?s virus system, assay va.rie.lbility
o IVIT | N | ' ' infectious virus system ) )
Obeldesivir is b.emg mvgstlgate_d s a potentlgl treatment 4 thresholds for reduced susceptibility were determined using WT Figure 2. ODV and GS-441524 EC,, Fold Changes® From WT Reference Against L Polymerase Mutants in the (A) Minigenome® and (B) Recombinant Infectious Virus® Systems
for several respiratory viruses, including respiratory EC,, values against ODV and GS-441524 from 17 independent
50 g P BODV  WGS-441524  MODV WT ref B GS-441524 WT ref
syncytial virus experiments following a normal distribution and were calculated - rererence - rererence
L as follows: assay variability = 95th percentile EC5,/5th percentile A. _ B. _
»  When taken by mouth, obeldesivir is converted to . A F A EC.,. é\ﬂutantdmgﬁ]n Et%o fold (éf_\lft\ng? t\;]alues below the threshold 5.0 5.0
GS-441524 first and then to an active drug that can stop ‘nigenome Assay (rFigure were deemed within the variabiity ot the assay
: Y * Plasmids used included the RSV minigenome reporter plasmid * In the minigenome system, preliminary assay variability thresholds 4.5 — 4.5 —
viruses from multiplying further expressing firefly luciferase (RSV-FLucMG) and 4 helper plasmids were similarly determined with a limited available dataset of
o During treatment, viruses can evolve and mutate to (engodin)g codon-optimizecz RSSV L) polymerase (RSV—I(_), Snucle20[1);§>tein ?hindﬁp%ndent exg_erlrptenti. Mlnlg_er}oine assalz/ varlat;glty 40 — 40 —
- SARETICTT : RSV-N), phosphoprotein (RSV-P), and M2-1 protein (RSV-M2- resholds are subject to change in future work upon the ' '
escape the antiviral drug inhibition, making treatments availability of additi
_ = _ ) y of additional data o o
like obeldesivir less effective _ _ - _ _ _ > 35— S 35-
N this study. th o cts of obeldesivi 4 GS-441524 Figure 1. Schematic of the (A) Minigenome and (B) Recombinant Infectious Virus Systems I I
°* 1IN tNIS Stuay, the efrects o1 obelaesivir an - A B ‘ . 5 5
were evaluated using 2 different techniques in cells s 30- % 3.0 —
. . . .. O " O O
that either expressed a standard version of respiratory inigenome . rRSV g GS-441524 - -
syncytial virus proteins or had mutated versions (FLucMG) opv "1 &J;"’ S &3“’ ol __REN o __________.
» Regardless of whether mutations were present, obeldesivir O 68441524 & AR < es-a41524 oDV a5 20— 5 20—
and GS-441524 were able to stop virus multiplication Helper plasmids Actvs T VAR = O Sy (ol
_ _ _ NN T N Reporter protein RNA | © ©
* These results suggest that different versions of respiratory C/ ﬂ A e — B° TRANSLATION ZL (Rrgenore 2 1.5 - 2 1.5 =
syncytial virus are unlikely to become resistant to C/ R i go REPLICATION
obeldesivir and GS-441524 o = LcHorEse ) AP 1.0- 1.0- -
assay T 73T
M2-1 O 5 — 05 o
References: 1. Pitts J, et al. Nat Commun. 2025,166437 2. Deval J, et al. PLoS Pathog 2015,1161004995 HEK293T cell Active . j | f 1 0 1 2 0 8 2 1 2 1 0 8 0 9 1 0 0 9 1 0 0 9 1 0 0 8 1 2 1 1 1 0 1 8 1 7 3 8 3 3 2 0 1 7 1 9 1 5 1 7 1 5 1 1 1 0 1 9 1 8
3. Sourimant J, et al. Sci Adv. 2022;8:eabo2236. 4. Hotard AL, et al. Virology. 2012;434:129-36. ODV—=>GS-441524 = " rp P@% ASSEMBLY e sy 0 | il s ' ' el el e e 0 — ' | el I el e el B il I e i el I
Acknowledgments: This study was funded by Gilead Sciences, Inc. Medical writing and editorial support e
were provided by Pedro de Campos Silva, PhD. of Lumanity Communications Inc., and were funded by ~ WT C319R 1777L A789V L795I 1796V L1453W QUAD¢ WT C319R 1777L A789V L795I 1796V L1453W QUAD¢
Gilead Sciences, Inc. GS-441524 HED-2 I EC,, fold.char)ge was calcglated for ea.ch.experimental replicate, and the mean fold cha.nge was calculated vyith these values.
Correspondence: Jasmine Moshir,jasmine.moshiri@gilead.com; 333 Lakeside Dr, Foster City, CA 94404, USA o __ , I PRl e o M A RV L Y Ssopti e
Disclosure: JM, JLRZ, DH, JC, NP, CR, SE, JPB, and CH are stockholders and employees of E-SF\P/_FAUZC_ﬂf Oggf,t&%hﬁsﬁrg?;ﬁ;%[)S\\/}.?\feplque\?'xgazyssgirl,’; Eg@.%?Iég\e/rzﬁgszﬁ%tﬁﬁ?mbmant ROV RSV respiratory synoytial virus; RSV-FLUCME, RSV minigenome reporter plasmid expressing firefly luciferase; RSVEL, RSV farge polymerase; EQCl:;A\ Iaarl?-ur’r(laa;{;((i)rrrllz;nef‘lfzgtei\?elvcl;?)ii:,nﬁ;ﬁgx;’ g?\ilbigfdgs?\?i\r/;.SD, standard deviation; WT, wildtype.

Gilead Sciences, Inc.

IDWeek:; October 19-22, 2025; Atlanta, GA, USA






