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A GMP-compatible process for VSV-G+ and VSV-G-deficient LVs Targeting nanoparticles (TNPs) platform for in situ gene delivery
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Downscaling for the evaluation of new constructs
Viral particle content of LV batches USP process performance from 18 mLto 2 L
Physical titer - Interferometry p24-based titer - ELISA RNA-based titer - RT-qPCR USP process parameters routinely operated for the manufacturing of LV DPs for our own developments were tested and
transferred to the 30 mL- then the 18 ml- scale to develop a screening tool for new LV variants based on their manufacturability
1%x1012- 1%1012- 1%1012 . . .
- - - at the 2 L scale and their functionality.
% ' % ; % x101{9  Physical titers were measured by interferometry, anti-p24 ELISA and RT-qPCR
8 1x10m{" ! !I o ¢ . ° S 1x1om ; % . S . : W Functionality was assessed for VSV-G+ vectors by transduction of Jurkat cells
— S L J @ ~
c - = .
5 S g ™ot o, ; o ¢ Bulk physical titer - Interferometry Bulk p24-based titer - ELISA
E 1x1010] ¢ 5 1x101] = J e o
2 3 g 19 1x1011- 1x10™;
O o c New
= o Q Reference constructs : . References : New
0 1)(109 o 1X109 — — — — — — — o 1x103 T T LI LI LI L LI T 1 T | ConStrUCtS A % |
gl. x gl. x gl. x gl. x \I. x \I. x \I. x \I. x I I AN A A Y A S N 63}"0* be‘-"px bé',(bx ,bé.oe* bé,\"o" 6&‘;0" be'-"'o* 6?‘}"(9* ® 2L le- %
'bQ'A,O ,62'49 ,b%p ,b%'c’ b%;’ ,6049 bﬂg ‘604,(9 '64' ,b\\» ,64: QA 464' bQ' ,64: ,64» 9: 03\ ,0' é po %Q o G\ ,C‘f "QA 'oo ‘3\ 9' é 'oa ‘.5\ | scaile up |
< e\\p\{: G}\,Co\\ g éps\%\\ ép\\%\\ éﬁ\\e\\ ép\{: ép\{: 6\\,0 3 < 6\9\\6‘\ 6\9\\": G\S’\\‘Z 6\9\\': 63\946\\ 6\9\\‘: ‘3\9\\": 63\9\\% \{o\\ ‘\\\%‘\ \\4'5\ A@\\ 4\{;\ 4\\6\\ \{3\ 4\{;\ A\ -El . i : TEI ) X .o :
. . ¢ 2 L scale-up
. - E oo : E 1%1 010 . :
Functionality of LV batches S | S ,@
Infectious titer - qPCR Integral particles (containing 2 vRNA copies) ! :
1%10104 e
1x108- 100+ e GFP 30 mL-scale thresholds of CAR#3
o  80- ° gigzg _ 1"109 R — (most challenging construct)
|, 1x107- é o o CAR #3 \%g@’w‘iﬁg@\’w\:@ig’&%‘:&g@’m\:&g&%\:\%g&w‘:@g;&w‘;%gé’& \‘bﬁ;’&"w‘;‘bgé"m\:\‘bg@"m*;‘bg@"w‘;‘bgg’@\’m‘;‘bga\’m‘;‘bga"w\:%g@"w"
= g ° e CAR #1-Reporter ) i . .
= - = 0. e CAR #1-Reporter - mutated VSVG Bulk RNA-based titer - RT-gPCR Bulk infectious particle content - gPCR
1x106- s ¢ CAR #1 - Non-Integrating LV VSVG.def. . GFP
R CAR #1 & p17-GFP fusi e
> ; o o ’ i e 1x1071- References New 1x108; References New VSVG+ - GFP
. e %o ‘ l l VSVG-def. - CAR #1
1"105 . . . . = T T 1 T 1 1 T 1 T 1 T 1 T 1 | | VSV‘G"‘ _ CAR #1
x x x x ek ek Aok S Sk el ek Sex
g & &L KO /P D RD KD D KL /P l - it % . -def. - -
s & ¢ & OB 08" OSBGOS 08 08" 08 L ® VSVG-def. - CAR #1-Reporter
D @‘%@‘ NGy ‘\\\03‘%@‘ NGy ‘\@‘%\\6‘ S 2 1x10104. H : _; 1x107 : ® VSVG-def. - CAR #1 & p17-GFP fusion
i L . I o 2 L scale-u .._E__ | VSVG+ - CAR #1-Reporter |
Process-related impurities of LV batches At the end of the entire process, 20 to 30 mL E o i ! 9 ’ = | T 21 sca * VSVG+ - CAR #1 & p17-GFP fusion
7 s i * Scaile-u
HCPs Content Residual DNA of sterile purified and filtered drug product are 1%10°- ‘ ¢ | 1%106- | 0 @ 2 L scale up
obtained (one point = one batch). e — | s '@@
__ 20 [ . I D T
-l - : ; ;
E |f E LV product quality is monitored based on: 1%108 1%105
S 15 E v Viral particle concentrations (physical, p24- S R Y Y S S S S OSSR SO EGIR R GEAIIR R K he
5 l 5 6 based and RNA-based titers) o ) "’_ v D | " > |
s 10- E ® v Infectious titers determined by gqPCR on  Data shown here highlight the robustness of the USP process with VSV-G+ and VSV-G-deficient CD19-CAR & GFP-encoding,
'E ’ E 410 Jurkat cells (3 days post-transduction) non-purified and clarified bulk LVs (one bulk = one point)
§ 5 e ., ° § 2_% 1 ¢ v/ Process-related impurities contents (Host L Variants of the CAR construct (such as CD19-CAR-P2A-Reporter gene, CD19-CAR & p17-GFP fusion) were engineered and the
o o o . Cell Proteins and residual DNA feasibility of their bioproduction was evaluated. Consistent titers from the 18 ml- up to 2 L-scale validated the power of the
o )
-———— O downscaling screening approach
é\. x ei’\. » é\. x Q‘n&' X é\. x é\. .3 é\. 3 é\. X é\. X é\. X é\. X é\. k3 é\. .3 é\. .3 é\. X é\. X ; /
I S S A S A S S G P Y Y S A v The predictability of yields at the 18 ml-scale now allows us to evaluate, at lower cost and in a shorter timeframe, new
X R S R e K R R R : / /
genetic constructs provided by potential partners

Downscaling to improve yields and scalability of DSP process units Cross-functional analytical tools

Complementary Quality Control methods are used for in-process control of the USP/DSP

Q  Challenge: Low recovery yields and high batch-to-batch variability during clarification and concentration-diafiltration steps process performance and the evaluation of the quality of the vector as final drug product or
glsi_l 1 Identified potential root cause: oversized surface area payload for TNPs.
—> Small Scale Filtration Systems Models to lower material consumption, increase throughput of tested conditions and rapidly identify most efficient scale Quality attributes of LV payloads

d Viral p24 capsid protein quantification (ELISA)

Case study #1.: Clarification optimization by depth filters sizing model 0 Proviral viral RNA copies quantification (RT-gPCR)
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The downscaling of the clarification step has been validated by 3 independent studies based on process parameters (pressure, turbidity) and LV integrity (RNA-and
p24-based titers) and functionality (infectious titer).

v P
v Best small-scale parameters have been successfully validated with our current 2 L-scale bioprocess, thereby confirming the scalability of such optimization
v An additional bioburden reduction filter has been implemented to tightly control the quality of filtrates

v A turbidity extrapolated-model was established to anticipate any rise of Bulk impurities and size the most suitable depth filter train compatible with scale-up

Polymeric nanoparticles From 18 mL (for screening

™ Vma™ @nd T, msizing methods were tested and identified 2-fold smaller filtration areas with comparable performances for in situ gene delivery N
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Case study #2: TFF optimization by cut-off comparison with Ambr® Crossflow VSV-G
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' ! Integrative or non integrative
100 kDa 300 kDa 100 kDa 300 kDa 100 KDa 300 kDa In collaboration with S/\?D?I L,S v A universal and GMP-compatible bioprocess developed for the production of high-quality

LV batches for ex vivo or in situ applications

v' Cost- and time-effective evaluation of the manufacturability of new constructions for
internal or third-parties is achieved with our small-scale production platform

v Our bioproduction platform is amenable to non-integrative LV alternatives when looking
for transient expression of therapeutically relevant GOls

A TFF scale-down model was conducted with our current 2 L-scale bioprocess parameters (C/D/C mode, pressures, diavolumes and diafiltration buffer) and analytical

read-outs. Two loading volumes were tested and revealed different performances between 100 and 300 kDa 50 cm? membranes:

v Oversizing of current cassette area (300 kDa - 0.14 m?2) was detrimental for particle recovery due to LV entrapment in pore mesh (at 10 L/m2 - our reference
parameter) despite a reduced process time

v Small scale model revealed that a 2-fold reduction of surface area may translate into a 2-fold gain in recovery yields Got questions or just curious?

v Two options now available: 10 L/m? & 100 kDa membrane with wash step = recovery x4 vs 40 L/m? & 300 kDa membrane no wash = recovery x3 We’d love to hear from you - hello@alaya.bio

1 After Filtration area optimization, loading pressure is under evaluation
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