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 Background of SARS-CoV-2

 Background of V590 COVID-19 program

 Qverview of Simple Western™ Technology

 Development of Quantitative Spike Protein (S Protein) Simple Western™ assay
* Qualification of S Protein Simple Western™ assay

 Applications of S protein simplewestern assay to characterize V590
manufacturing process including process intermediates and drug substance as
well as understanding V390 stability
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G = envelope glycoprotein gene; VSV = vesicular stomatitis virus.
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Antibody Screening against V590 Drug Substance i
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Antibody Screening against S Protein and Subunits . %
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Chemiluminescence

S Protein Molecular Weight Confirmation

100000

100000

200000

100000

2000010

100000+

() PNGase probed with anti-S1 S1 S-multimer
(+) PNGase probed with anti- S1 J’
(-) PNGase probed with anti-S2 Mﬂtmer
(+) PNGase probed with !
anti-S2

v L N

MW (kDa)

DEVELOPMENT

(4)
s QPO
L~

Deglycosylated Approximate
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Identity Control (kDa) PNGase Treated Theoretical MW Glycan Sites
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S 207 136 135 22
Protein
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Standard Curve using Recombinant S protein as Reference Standardsse }{2}9
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Summary of S Protein Simple Western™ Assay Qualification Design ANAmeAL@ﬂ@}p
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Intermediate Precision

# Reportable Parameter(s)
« 4days
. 9 anZIysts Run Day Results Evaluated
- 2instruments 1 1 6 Intermediate
e Wes and Jess models Pl'eCiSion, SpeCIfICIty
+ 2 primary antibody lots 9 9 5 InItDermle@ate
recision
*  Accuracy Intermediate
« 4 spike levels 3 3 6 Precision
 Linearity A A 6 Intermgdiate
+ 6 levels evaluated Precision
. 5 5 12 Accuracy
* Repeatability Linearity
- Difficult to assess true repeatability 6 6 18 Repeatabil,ity
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Summary of S Protein Simple Western™ Assay Qualification Results

DEVELOPMENT

APmp rietary

ANALYTICAL
RESEARCH &

Performance Characteristic

Results

Repeatability

12.3% Relative Standard Deviation (RSD)

Intermediate Precision (including day, analyst,

instrument and primary antibody lot) 13.8% RSD
o R?=0.997
Linearity . .
% Proportional Bias= 6.62%
Spike Level (ng/mL) Average % Recovery
6.25 ng/mL 62%
Accuracy 12.5 ng/mL 84%
50 ng/mL 102%
100 ng/mL 95%
No peaks present in Drug Substance or Drug Product
Specificity placebo sample electropherogram greater than or
equal to the 6.25 ng/mL standard
Range 6.25 ng/mL-100 ng/mL
Limit of Quantitation (LOQ) 6.25 ng/mL
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Correlation of S Protein Concentration and Potency across V590 }%}9
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Correlation of S Protein Concentration and Potency across ﬂ@?}@
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Qualitative S Protein Profiling of Process Intermediates ANAwncAL@;%p
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Qualitative S Protein Profiling to Understand Stability of the V590 ..o @ﬂ@?}@
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Qualitative S Protein Profiling to Understand Stability of the V590 a:s;:;:f:;@)(\’i??p
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S protein Simple Western™ assay successfully developed and phase appropriately qualified

S protein measurements correlated well with potency data (possible link?)

Qualitative S protein profile provided additional stability information about V590 DS

S protein degradation mechanism hypothesis
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# Name Manufacturer / Catalog number | Species/ Ab Type | Simplewestern Signal
1 Anti-SARS-CoV-2 Spike antibody Genetex/GTX135356 Rabbit/pAb ++
2 Anti-SARS-CoV-2 Spike/RBD antibody Sino Biological/40592-T62 Rabbit/pAb +++++
3 Anti-SARS-CoV-2 Spike antibody Sino Biological/40150-R007 Rabbit/IgG mAb --
4 Anti-SARS-CoV-2 Spike (17aa peptide central region 550- ProSci/3223 Rabbit/pAb --
600aa)
5 [ Anti-SARS-CoV-2 Spike (20aa peptide C-term region S protein) ProSci/3525 Rabbit/pAb -~
6 Anti-SARS-CoV-2 Spike antibody (Clone AM001414) Active Motif/91361 Human/mAb --
7 Anti-SARS-CoV-2 (Covid-19) Spike/RDB antibody (Clone . . Human/mAb -
AMO004414) Active Motif/91345
8 Anti-SARS-CoV-2 (Covid-19) Spike/RBD antibody (Clone . . Human/mAb -
AMO005415) Active Motif/91347
9 Anti-SARS-CoV-2 (Covid-19) Spike antibody (Clone . . Human/mAb --
AMO06415) Active Motif/91351
10 Anti-SARS-CoV-2 (Covid-19) Spike antibody (Clone . . Human/mAb --
AMO032414) Active Motif/91359
11 Anti-SARS-CoV-2 (Covid-19) Spike antibody Invitrogen/PA581795 Rabbit/pAb +++
12 Anti-SARS-CoV-2 (Covid-19) Spike antibody Novus/NB100-56578 Rabbit/pAb +++
13 Anti-SARS-CoV-2 (Covid-19) Spike antibody 3A2 Abcam/AB272420 Mouse/mAb --
14 Anti-SARS-CoV-2 (Covid-19) Spike antibody 1A9 Genetex/GTX632604 Mouse/mAb --
15 Anti-SARS-CoV-2 (Covid-19) Spike antibody AM002414 Active Motif/91349 Human/mAb --
16 Anti-SARS-CoV-2 (Covid-19) Spike antibody AM009105 Active Motif/91337 Human/mAb --
17 Anti-SARS-CoV-2 (Covid-19) Spike antibody AM043105 Active Motif/91341 Human/mAb --
18 Anti-SARS-CoV-2 (Covid-19) Spike antibody (N-term) Genetex/GTX135360 Rabbit/pAb --
19 Anti-SARS-CoV-2 (Covid-19) Spike antibody (centre) Genetex/GTX135384 Rabbit/pAb +
20 Anti-SARS-CoV-2 (Covid-19) Spike antibody (C-term) Genetex/GTX135385 Rabbit/pAb +
21 Anti-S1 MP/08720301 Mouse/mAb --
22 Anti-S neutralizing Sino Biological/40591-MM43 Mouse/mAb --
23 Anti-S neutralizing Sino Biological/40592-MM57 Mouse/mAb +
24 Anti-S1 (Fc human, Fab mouse) Sino Biological/40150-D003 Chimera/mAb --
25 Anti-S (AM038105) Active Motif/91339 Human/mAb --
26 Anti-S2 MP/720411 Mouse/mAb --
27 Anti-S2 Sini Biological/40590-T62 Rabbit/pAb +++++
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Figure S3A: Electropherograms of S1, RBD, and S2 recombinant proteins probed
with two rabbit pAbs: Anfi-S1 and Anh-S2.
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Figure S4A: Electropherograms of glycosylated V590 HVF sample (trace 1),
glycosylated recombinant wild type S protein (trace 2). and PNGase F-treated
recombinant wild type S protein (trace 3) probed with anti-S1 rabbit pAb. Note the
extra shoulder in trace 3 at 170kDa is likely due to incomplete PNGase F digestion of
S1.
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Figure S4B: Electropherograms of glycosylated V590 CB sample probed with anti-S1
(trace 1). anti-S2 (trace 2): glycosylated recombinant wild type S protein (trace 3) and
PNGase F-treated recombinant wild type S protein (trace 4) were probed with anti-
S1.
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Figure S6B: Linearity dilution of rVSV protein in V590 UFP from 40x to 320x. All
samples were tested within the linear range of the sample dilutional linearity.
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Figure S9: (A) Electropherograms of V590 DS S protein degradation at various
temperatures monitored at 13 days except for 37°C at 15 days: (B) Electropherograms
of V590 DS S protein degradation from 0 days to 37 days at 45°C. All data were
normalized to S peak.
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