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 Ensovibep was tested together with a panel of clinically relevant monoclonal antibodies (Figure 4). Figure 7. Ensovibep activity against wild-type and omicron variants using live spike chimeric reporter virus.
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. _ Figure 4. Neutralization activities (titration curves and IC5,) of ensovibep and monoclonal antibodies. Variant Spike mutati
* The omicron variant of SARS-CoV-2 has altered the COVID-19 pandemic landscape. * The VSV pseudotype viral system (CHUV) was based on the recombinant VSV*DELG- 9 ( s0) P Wild Type / Wuhan-hu1 arian pike mutations

* Omicron’s increased transmission and ability to evade natural or vaccine-induced immunity
developed against earlier variants is a strong reminder of the power of viral evolution.
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The multi-specific binding of the RBD binding DARPiIn modules limits the impact of spike protein
mutations on antiviral potency (Figure 1).
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N : the following changes compared with Wuhan-Hu-1: V367F, E9Q90A. Serial dilutions of

ensovibep g | ensovibep were pre-incubated with 100 TCIDs0 SARS-CoV-2 variants for 1 h at 37°C _ _ _ _ _ _
| | before adding to pre-seeded VeroE6-TMPRSS? cells. After 3 day incubation, cell viability e A 10-to 40-fold increase in |C50 was seen for each indvidual DARPIn (R1, R2, R3), however the multi-

R1[ I T | : ] EEEEE _SEEEREEEEESE was measured using CellTiter-Glo. Luminescence was measured and ICs, values were specific ensovibep containing all three RBD binding domains retained potency against BA.1 (Figure 5).

R2 | | calculated using non-linear regression. Additional details can be found in Rothenberger et
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Figure 5. Titration curves and ICs, values of individual ensovibep DARPin modules against wild-type and BA.1
variant of SARS-CoV-2 in VSV-pseudotype neutralization assay. 3 2 4 0
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1- | | WA1/2020) containing a mNeoGreen (mNG) reporter gene, and spike mutations were
0.1- engineered using a PCR-based mutagenesis protocol. The full-length genomic cDNAs
0.01+ were in vitro ligated, transcribed, and electroporated into VeroEG cells, and mutant
0.001+ viruses were recovered 3 days after electroporation. Mutant viruses were pre-incubated
0.0001+ with serial dilutions of ensovibvep for 1 h at 37°C before adding to pre-seeded Vero
0.00001 - | | E6-TMPRSS2 cells. After 1 h infection, the inoculum was removed and replaced with
overlay medium (DMEM with 0.8% methylcellulose, 2% FBS, and 1% P/S). After 16 h, 0 10-2 10-' 10° 10" 102 10% 10% no virus
raw images of mMNG fluorescent foci were acquired, foci were counted, and ICss were Concentration (ng/mL)
determined using non-linear regression. Additional details can be found in Zou et al 2022. R1 R?

Mutations in RBD ReS U Its

Data from VSV/Lentivirus-based pseudovirus assays; dashed box: mutations in receptor binding domain.

“x~ Omicron BA.1 _ _ * BA.4 and BA.5 share the same spike sequence, so one experiment was performed to represent both viruses.
o Wild-Type/ Wild-Type Omicron BA.1

Reference i, . gml G aml)  Fademee oW * Titration curves and ICs, values for ensovibep against SARS-CoV-2 wild-type (WA-1) and omicron BA.2,
E - - BA.3, BA.2.12.1, BA.4/5, and delta variants showing potency is maintained against all variants assessed
o o s 2506 with the exception of BA.4/5 (Figure 7).

R2 0.8 5.4 . BA.4/5 sub-lineages of the omicron variant have a F486V mutation that reduces binding of the RBD binding
R3 11.93 DARPIn domains, which is consistent with prior results from RBD mutational analysis in pseudovirus
systems (Figure 1).
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Conclusions

. Notably, ensovibep potency (ICso) against all tested variants remains in the 11 * The neutralization potency of ensovibep is maintained across SARS-CoV-2 variants, including BA.1,

* Depiction based on structural data showing ensovibep RBD binding DARPIin domains (green, blue, range of 1-10 ng/mL; less than an order of magnitude difference from the BA.2iand BA.2.12.1, and BA.3'ef the omicrensub-lineages.

cyan) binding to the RBD of the SARS-CoV-2 spike protein trimer. The two additional DARPIn reference/\Wuhan WT virus (Figure 3) (Rothenberger et al 2022). }ﬁmog';"g;';”gé';"g;';“§4;’no\;i;us 0 101100107 102105104 o virus 0 10100107 102109104 no virus Areduction in neutralization potency was observed with omicron sub-lineages BA.4/5, which is likely

domains (purple) bind to human serum albumin (HSA, not shown for clarity) to provide half-life Concentration (ng/ml) Concentration (ng/ml) Concentration (ng/ml) attributed to the F486V mutation present in this variant. The global incidences of BA.4 and BA.5 is low

. : Figure 3. Ensovibep activity measured in neutralization assays performed with o : : : : : :
extension (Figure 2). lentivirus, VSV-based pseudoviruses or authentic viruses for the SARS-CoV-2 The table provides the numeric ICs, values as well as the fold change with respect to the wild-type. Wild-type virus is Wuhan-Hu-1. .(<5.§))’ Wlth the excieptlori: of South Africa and Portugal. The potential for BA.4 and BA.> to increase in
Incidence Is currently unknown.

* \We present here data supporting the multi-variant potency of ensovibep. variants of concern and variants of interest. _ o _ _ _ L
* Ensovibep maintained its potency against omicron BA.2, as seen from the titration curves and ICs, values These findings highlight the multi-specific and cooperative binding characteristics of ensovibep, which

Figure 2. Ensovibep bound to the SARS-CoV-2 spike protein. - R e i i 560 (Figure 6). was designed with the intent to develop a durable treatment that could continue to bind to the spike
A23.1- § B.1.618 G145, dol145, E4B4, DE14G Figure 6. Ensovibep activity against SARS-CoV-2 wild-type (Wuhan-Hu-1) and omicron BA.2 variant in VSV- protein of a rapidly evolving virus.
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R.1- A.231 F157L, V367F, Q613H, D614G, P681R
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. /212;‘13‘ ; Lambda ) C37 G75V, 76,20, d247-252 D25, LU0, 4905, DB14G pseudotype neutralization assay. _* Ensovibep continues to be investigated in clinical trials.
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Eps||on/B 1 429 a N679K, P681H, N764K, D796Y, Q954H, N969K
- Omicron/B.1 529/BA.2 — : Omicron | BAAS2g | GD. S3T1L, S373P, SIT5F. K41TN, NAAOK, GA46S, S4T7N, . Neerukonda et al. 2021. Establishment of a well-characterized SARS-CoV-2 lentiviral pseudovirus neutralization assay using 293T cells
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Reference variant is the Wuhan-Hu-1 strain for VSV-based pseudovirus, a D614G variant for the lentivirus-based _ _ _
Poster presented at ASM Microbe June 9-13 in Washington D.C., USA.

HSA, human serum albumin; RBD, receptor binding domain. pseudovirus or a patient isolate from the early pandemic for the authentic virus. VSV, vesicular stomatitis virus. The table provides the numeric ICso values as well as the fold change with respect to the wild-type. Wild-type virus is Wuhan-Hu-1.




