Optimization of Nanoparticle Delivery of Nucleic Acids to Cells
Using Poly(glycerol ester)
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Thank you for
joining us and

welcome
sTeSS 2. General performance

1. Overview of PGE as a transfection reagent

¢ ® o, 3. Improving results through use of Design of Experiments
08¢ 00, (DoE) and Machine Learning (ML)
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Structural Tunability of PGE and Use of the Polyplex

End-group chemistry:
« tunes hydrophilicity

* incorporate targeting ligands

=

-
Glycerol modification:
e controls branching

Diacid selection: h
* tunes hydrophobicity and
particle assembly
* impacts stabilit
N ¢ /
~

| provides site bioconjugation )

Amine attachment:

* impacts complexation
« affects biocompatibility
k. release of payload

N
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‘Mix and go'
polyplex

Add polyplex to cells Cells express protein

Poly(glycerol ester) (PGE) polyplex reagents are single
component... no additives or enhancers required for

transfection!
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PGE Polyplex Propertles Are Well Suited for Nucleic Acid
Delivery
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« Polyplex size when complexed £
with 1 pg pDNA is between 150 g |
to 200 nm at PGE:pDNA mass
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« Payload capture (PicoGreen . ]
. % 70 -
assay) remains above 90% for Em 0
PGE at several ratios g E
ﬁ 40 i:io 1
- Zeta potentials are surprisingly ] 20
high across the ratios tested 0 o1
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PGE Polyplexes Are nghly Effective at Delivering pDNA to HEK
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DoE to Improve Delivery Effectiveness

Factors: Levels:

PGE:mRNA
mass ratio

(4) - 10:1, 20:1, 40:1, 751

Media Conditions  |(2) - Serum free, 10% FBS containing

mRNA Dosage per

well (ug, 12 well plate) |1 ~ 05 10: 15,20

* Outputs (HEK293T cell
testing)
« MFI
e %TE
» Cytotoxicity
e 64 total randomized runs
CRS =3
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RunOrder PGSRatic  Media Type Dosage mANA HFI WIE_ %Dead
1 4l Serum Free 05 | 383575 IETAVE | 1™
2 ™=l 104 FRS 05 soeTe.s I TibE 1.17
3 Tl Sarum Free 1 s 745 INEE 16 [-Fei |
rompl 4 =1 Serum Free 15 EEECD I 13.7
5 el Sarum Free 2 kodses MNEEAT)  2E2
() ix1 Sarum Fres 15 850453 I T2 61 .83
7 401 10% FBS 0.5 161382 B 2302 0.81
B Tacl Sarum Free 2 114560 I 53.13 .15
E] 1 10% FBS 1.5 1.54]
1 el Serum Free 0.5 50161 I 4841 11
11 11 10% FBS 2 47965.1 IIIE. 37 0.9
12 i ] 10% FBS 1 24243 .4 T Baa1 0.8
. 13 01 SerumFree 15 Il 155127 BgaaT| 169
i4 4l S=rum Free 2 [ T8l
15 il Serum Free 0.5 14
15 751 Senum Free L5 1.55
17 401 Serum Free 15 s Ts .7
e 1l 10% FBS 05 8558.31 7130 0.8
1% 1 10% FBS 1 1286250 1876 0.78
Groap3 20 41 Serum Free 1 il 345765 ITTEL3e | .14
i1 401 10% FRS 1 W 1iize7 BNEETRE | 168
22 4l 10% FBS 15 [i1234748 I86 56 | 34584
3 1x1 Serum Free 2 | &ac00.6 TG4 161
24 el 10% FES 0.5 579025 272 0.954
25 401 10% FBS ] ad NSARF ] 531
26 TEL 10% FBS 15 7 IEEIE 0 7.54
T ™=1 10% FBS 2 025804 B 6834 I 1051
2B TEL 10% FBS i E1808.8 | TiE| 172
Groupd ) 01 10% FBS 2 | o195 BNES3E|  156)
a x1 Serum Free 1 219059 I 3062 1.05
i el Serum Free 1 4322 B R4 17 113
32 ix1 10% FES 1.5 112583 20.1 0.8
33 0l Sarum Free F] ll 154551 INEE48 1.57]
M 1 10% FBS 1 47TAe N Basa 1.35
35 4x1 10% FBS 05 znz215 1 k) 0.96
Growps n plia ] 10% FBS 2 26786 21 095§
k) 1x1 Serum Free 15 I 515211 IT0E2 104
k"] el 10% FBS 15 B IEE D 1568
] 1x1 10% FES L5 23882.3 | 3085 133
Ay 41 Szrum Free 2 T34a5 NSEET | 5.3
41 401 10% FES 1 I 132572 INBALST | 261
42 ixl 10% FBS 05 44003 0 B251 0.55
43 Il Serum Free 1 343573 54.73 144
Grouph 44 TEL S=rum Free i [ Raiase WELGE 0 4.7
45 =1 SEnum Frés 05 Il 143754 INEZ 52 | 345
A el Szrum Free 2 202081 I 437 SRS
a7 1 10% FBS 05 32888.5 Il 35.15 113
£ pirn Zerum Free 0.5 553266 ) .7 1.62
a3 1xl Serem Free 05 10558.5 64 57 0.85
1] i Z=rum Free 2 BiEl &M
2l 401 10% FBS L5 9686 | 3.5
Groap? 52 TEl 10% FBS 153 364576 I BSE 143
53 1 10% FBS 2 | 381726 MBS 65 | 2.18§
54 Tl 10% FRS 1 o EEAEE ] 4.
56 401 Serum Free 15 216176 INEED3 ) 4.53
56 1x1 10% FES 1 2278 0 408 1.5
57 Tl 10% FES 2 65106 I3 63
58 ixl Sarum Free 1 680622 INRETR 151
] 41 10% FBS 2 ST T 1 5.54
Groaps (=] 1 10% FES 15 324415 I 56.18 1.
&1 201 Serum Free 15 1540y IDECSE| 2
a2 4ol Serum Free bz 524607 I 6ElAT | 2.
53 Tl Serwm Free LS 5+ INED. 11 I 15.03
B4 4l S=rum Free 1 838203 6005 | 2R2
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Impact of PGE Concentration on mRNA Expression
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Impact of PGE Presence on mRNA Transfection
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PGE Present in Single 12 Well (ug)

Transfection Efficiency (% TE) shows
maxima at intermediate levels of PGE
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Median Fluorescence Intensity (M)

Impact of PGE Presence on mRNA Transfection
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PGE Present in Single 12 Well (pg)

Median Fluorescence Intensity (MFI)
increases as concentration of PGE
increases until reaching levels of
cytotoxicity.
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Impact of PGE Presence on mRNA Transfection
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PGE Present in Single 12 Well (ug)

Cytotoxicity behaves predictably as
PGE concentration increases.
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PGE Polyplexes Can Deliver mRNA in Serum-Containing Media

Average Median Fluorescence Intensity (MFI)
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Average %TE follows MFI

MFI tends to improve as
higher ratios are used in
serum containing media

Cytotoxicity is reduced at
higher PGE : mRNA when
serum is present

MFI tends to increase with
higher PGE : mRNA until
high cytotoxicity occurs
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Standardlzed Factor Effects Show Parameter

%TE, = 0.05 MFI, a = 0.05 Cytotoxicity, a = 0.05

Term 2.021 . Term 2.021 Term 2.021
T I I

| Factor Mame

[ ]
Marme BC | Factor Mame AB

Factor

AB A PGS Ratio ' A PGS Ratio A PGS Ratio
B Media ! B Media B Media
BC ' € Dosage mRNA B ! C  Dosage mRNA BC C  Dosage mRNA
0 ] 3 3 a 5 P 0 1 2 3 4 5 0 1 > 3 4 s & 71 8 3
standardized Effect Standardized Effect Standardized Effect
« All primary factors had significance « Dosage and ratio had significant « All primary and secondary
« Significant interactions were noted effects factors had significance impact
between Ratio*Dosage, and « Serum had no effect on MFI on cytotoxicity
Ratio*Media type « Significant interaction between ratio
and dosage
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Machine Learning and Bayesian Optimization: A better

» Left: Use of Multi Objective Bayesian Optimization using the DoE dataset

trade-off?
AN

( .
® experimental data

@ Dbest points in dataset
e Pareto of posterior EHVI
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DoE Results Best

PGS:mRMNA| Media | Dosage mRNA | Viability % TE MF|
Ratio FBS % | (ug/ well) (%) (10"5)

[ | 40.0 0.0 20 5945 | 944 | 59

20.0 0.0 20 957 | 948 | 47
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to identify actual best poiriés () and build pareto frce ti
methods to identify how close we are to maximizing MFI, %TE, and

viability.

space to idn t

Model Best

Trial Number

Below: Example of utilizing a Gradient Boosting Model in simulated

) with two

it

Normalized Value

PGS:mRMNA| Media | Dosage mRMA| Viability % TE MFI
Ratio FBS % | (ug/ well) (%) (10~5)

B 540 6.9 15 969 | 969 | 31

38.8 7.8 19 95.0 95.0 41
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Conclusions:

Poly(glycerol esters) (PGEs) are a new polyplex reagent that | The work presented today is part of a collaboration

can be used to deliver biologics. between Secant Group LLC. and Michelin

Secant Group LLC. contributors:

. Cationic PGE can deliver both pDNA and mRNA. e Brian Ginn, PhD
. PGE can transfect cells in serum containing or serum free media. gie;rj]ir:'&:r?naad;’;mel f;-.’--
. Design of Experiments (DoE) determined best polyplex » Scott Radzinski, PhD "'."" § Secd nt grOUp

" . . . : « Caroline Costello TR
conditions for transfection and most important factors impacting . Jeremy Harris, PhD
performance.
Michelin contributors:

e Marion Krapez, PhD

Coralie Lebleu, PhD - M‘CHELIN
Pauline Bugnicourt, PhD

Sébastien Brun

. 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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