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Thank you for joining

us and welcome
1. Overview of PGE as a transfection reagent

P 2N 2. General performance
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"-.:-.0 ov 3. Improving results through use of Design of Experiments
(T o0 o! . .
'\\..0:... _ ::.:: (DoE) and Machine Learning (ML)
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Structural Tunability of PGE and Use of the Polyplex

End-group chemistry: A OH

O O O O
* tunes hydrophilicity HO/Y‘\’/\J/[L(\)/U\O/\\ ,/\OWLO/\(/\O]/
X X n
OH

* incorporate targeting ligands

OH OH OYO
s D .
Diacid selection: ( ) ( ) R-NH
* tunes hydrophobicity and POIY glycerOI eSter PGE =
particle assembly
* impacts stabilit
N ! /
4 N ;
Glycero/ modification: E
* controls branching & Y *
\° provides site bioconjugation PGE + Payload = Polyplex
. N ~
Amine attachment: i
o impocts complexqtion ;I;)I?/:I e)g(o Add polyplex to cells Cells express protein
« dffects bi tibilit :
. :“]eI:Zsse :;;Z;Eg C'| Y Poly(glycerol ester) (PGE) polyplex reagents are single
~ / component... no additives or enhancers required for transfection!
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PGE Polyplex Properties Are Well Surted for Nucleic Acid Delivery

Polyplex size when complexed 3
with 1 ug pDNA is between 150 g“” I
&

to 200 nm at PGE:pDNA mass
ratios ranging from 40:1 to 100:1

7541
Ratio of PGE to Nudeic Add

100:1

PGE at several ratios

Zeta potentials are surprisingly
high across the ratios tested ol

Payload capture (PicoGreen o+
assay) remains above 90% for %7"7
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RunOrder PGS Ratio Media Type Dosage mRNA MFI HTE WDead

1 40:1 Serum Frae 0.5 [ 8e3s7.0 EEZApa| 179
2 75:1 10% FBS 0.5 [ 80676.5 IET306 | 117
L} | 3 751 Serum Free 1 57425 BIG336 0 6.21]
Group1 4 751 Serum Free 15 53384 INE5.20 I 13.7%)
5 20:1 Serum Frae 2 Ero1366 MOEIT]  2.82)
oc 1O Improve veliver eCliveness Poom o mmmo b femEm
7 40:1 10% FBS 0.5 | 16138.2 ] 23.02|  0.81]
8 75:1 Serum Free 2 Il 114569 I 55.13
9 20:1 10% FBS 15 [ 124760 9163 |  1.98]
10 20:1 Serum Free 0.5 | 50161 I 48.41| 11
11 10:1 10% FBS 2 | 47088.1 BE69.37 | 0.9
Fu c‘to rs- Levels- Group2 12 20:1 10% FBS 1 | 242434 T 130.41|  0.94
L L] 13 2011 Serum Free 15 I 165127 IE90.97 | 1.69)
14 401 Serum Frae 2 [ageos6 0902 [ 7.92)
15 10:1 Serum Free 0.5 | 285817 ] 24.27 | 1.4
- 16 75:1 Serum Free 0.5 | 33067.2 & 54.27 | 1.69|
- m 17 401 Serum Frae 15 [Capos7s 8433 478
- . . . 18 10:1 10% FBS 0.5 8550310 713| 0.86
. - ' ' ' . 19 10:1 10% FBS 1 | 12862501 1876  0.78
20 40:1 Serum Frae 1 [ 94576.5 BE79.39 | 214
m u S S rm I O Group3 21 401 10% FBS 1 0 111287 | 1eg
22 4011 10% FBS 15 [[1234749 IT85561  3.48
23 10:1 Serum Frae 2 [ eoc03e B T79l4| 161
24 20:1 10% FBS 0.5 5790.25| 272| 095

25 40:1 10% FBS 2

. . . . . 26 751 10% FBS 15
27 751 10% FBS 2 BI025904 780.34 ] 10.61]
Media Conditions (2) - Serum free, 10% FBS containing R S N P
’ Groupd 29 2011 10%FBS 2 | 01052 MBE3B| 156
30 10:1 Serum Free 1 | 219058 ] 30.62|  1.05)
31 20:1 Serum Free 1 | 443028 [ 8417 112
32 10:1 10% FBS 15 | 112593 ] 201 0.94f
33 10:1 Serum Free 2 [ 154651 | 1.57]
mRNA Dosﬂ E Er 34 20:1 10% FBS 1 | 477736 [ 54.54 | 1.35
g p 35 40:1 10% FBS 0.5 | 271215 0] 299| 098
4 - 0 5 1 0 1 5 2 0 Groups 36 10:1 10% FBS 2 | 21677.6 E13271|  0.95
ety widy ety " 7 10:1 Serum Free 15 [ 815011 IE70082 |  1.04]
we" (I-Ig 12 we" plﬂtE) 38 751 10% FBS 15 [E94628 IN62.31 [l 15.66
7 39 10:1 10% FBS 15 | 239823 L] 3085  1.33)
40 4001 Serum Free 2 373405 9261 5.39)
a1 401 10%FBS 1 [ 132572 BEB9.5T | 2.61]
42 10:1 10% FBS 0.5 | 249603 I 5251 | 0.99|
43 2001 Serum Free 1 | 34367.3 0543 | 1.44]
44 751 Serum Frae 1 Epe3sss MNO2010 47
L Group@ a5 751 Serum Free 0.5 0 143784 BBZ52 | 345

[ ] ut u‘B Ce testl n 5 751 Serum Free 2 | 202001 [ 437

47 20:1 10% FBS 0.5 | 328885 L 35.15|  1.13]
48 20:1 Serum Free 0.5 5632.66 7| 1.62|
49 10:1 Serum Frae 05 10558.5 7] 0.8
[ ) M Fl 50 2011 SerumFrea 2 WEagese I eais ]| 571
51 4011 10%FBS 15 523388 G586 3.5
Group? 52 75:1 10% FBS 0.5 | 354576 655|142
53 2011 10%FBS 2 [ 86172.6 IINB568 | 2.18
Y 0/ | E 54 75:1 10% FBS 1 347021 9394  4.85)
o 55 40:1 Serum Free 15 El218176 BNG303 1 4.53]
56 10:1 10% FBS 1 | 22704.5 U 140.84| 1.5
57 75:1 10% FBS 2 343210 65 98 33 63|
. 58 101 Serum Free 1 680622 MNB623| 161
([ ] OtOXICIt 59 401 10% FBS 2 52712 Ga 77 I 5.
Groups 60 20:1 10% FBS 15 | 324415 B 56.19|  1.39)
51 20:1 Serum Frae 15 194183 BNO536|  2.56]
] 62 4011 Serum Free 0.5 | 52480.7 6547 | 2.35
* 64 total randomized runs o ——— 1 T
[ 40:1 Serum Free 1 I 83820.3 | 2.89
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% Transfection Hficiency (%TE)

Impact of PGE Concentration on mRNA Expression
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Transfection Efficiency (%TE) shows
maxima at intermediate levels of PGE
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Median Fluorescence Intensity (MFI)
increases as concentration of PGE
increases until reaching levels of
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cytotoxicity.
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Impact of PGE Presence on mRNA Transfection
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Cytotoxicity behaves predictably as
PGE concentration increases.
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* Average %TE follows MFI
* MFl tends to improve as
pyorL higher ratios are used in

serum containing media
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Standardized Factor E

%TE, a = 0.05

2.021
I

Term Term

MFI, o = 0.05

2.021
T

AC

AC AB

AB Factor Name BC Factor Name
A PGS Ratio A PGS Ratio
B Media B Media
BC C Dosage mRNA B C Dosage mRNA
T II T T T
3 4 5 6 1 2 3 4 5

Standardized Effect

* All primary factors had significance .
 Significant interactions were noted
between Ratio*Dosage, and .
Ratio*Media type .
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Standardized Effect

Dosage and ratio had significant
effects

Serum had no effect on MFI
Significant interaction between ratio
and dosage

Term
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Cytotoxicity, a = 0.05

2.021
T

Factor Name
A PGS Ratio

B Media

C Dosage mRNA

o 1 2 3 4 5 6 1 8 9
Standardized Effect
e All primary and secondary factors

had significance impact on
cytotoxicity




Machine Learning and Bayesian Optimization: A better trade-off?

* Left: Use of Multi Objective Bayesian Optimization using the DoE dataset to
identify actual best points (W) and build pareto front (e, m) with two
methods to identify how close we are to maximizing MFI, % TE, and viability.

100
* Below: Example of utilizing a Gradient Boosting Model in simulated space to
identify best conditions without needing full DoE dataset:

3
Viability (%)

e experimental data | 70 12
~ | Dbest points in da_taset 60
e Pareto of posterior EHVI _E 3
. 50 3
[ Pareto of simulated space £ ¥
2 100 : : 0 &) ‘%' g
Q 1 N =
s 80 + =
S8 2 R
S 3
&, 60 3 4C
&, 5 ¢ o™ 0

) 6 < 0
502 7 %@c&@

fJ «o“
DoE Results Best Conditions Model Best Conditions

PGS:mRNA| Media | Dosage mRNA | Viability MFI PGS:mRNA| Media | Dosage mRNA | Viability MFI
% TE . %TE|,
Ratio FBS % | (ug/ well) (%) (1075) Ratio FBS % | (ug/ well) (%) (1075)
B 400 10.0 20 945 | 944 | 59 M 540 69 15 %69 | %69 | 341
20.0 0.0 20 957 | 948 | 47 388 7.8 19 950 | 950 | 41
-
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Conclusions:

Poly(glycerol esters) (PGEs) are a new polyplex reagent that can be

used to deliver biologics.

. Cationic PGE can deliver both pDNA and mRNA.

. PGE can transfect cells in serum containing or serum free media.

. Design of Experiments (DoE) determined best polyplex conditions
for transfection and most important factors impacting performance.

. Several machine learning models are being developed to better

predict best polyplex conditions in fewer trials than using DoE.

We are actively looking for partners interested in this polyplex
technology to address your specific needs and payloads!

Thank you for your time!

Brian Ginn | Manager, Biomaterials Research | brian.ginn@secant.com
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The work presented today is part of a collaboration between
Secant Group LLC. and Michelin

Secant Group LLC. contributors:
* Brian Ginn, PhD

* Benjamin Roadarmel TS
*  Gianna Marinacci b ";‘.‘3;3

*  Scott Radzinski, PhD ees. 020 secant group
* Caroline Costello Nl

* Jeremy Harris, PhD

Michelin contributors:

*  Marion Krapez, PhD

+ Coralie Lebleu, PhD MMICHEL N
* Pauline Bugnicourt, PhD
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