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What are Lipid Nanoparticles?

Lipid nanoparticles (LNP) are self-assembling structures of natural or

synthetic lipids in agueous environment.

Aqueous Phase Nanoparticles

Microfluidic Mixing
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/?\ Cationic/ionizable lipid \

T\ Structural lipid
' Cholesterol

i\ PEGylated lipid

™ Nucleic acid payload

N /




/" Conventional Methods

A Film hydration

Evaporation of
solvent under
lhestreamofl\r Rehydration

Lipids dissolved in
organic solvent

Freeze-thaw
cycles

Liposome-nanoparticle

Dry lipid film composites

B Solvent injection

temperature control block

* Established method
¢ Understood method

* Simple and fast
* Scaling-up possibility

* Uniform and homogenous formulation

Nanomaterials, Volume 11, 2021, 3440
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Microfluidic Mixer

Aqueous phase:
DNA, mRNA, protein
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Organic Phase:
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Reference: Scientific Reports volume 10, Article number: 5595 (2020)
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NanoGenerator® - Nanoparticle Synthesis System

Pre-Clinical

Flex-S
0.1 -2 mL per run
1 -4 samples per run

Flex-M
1-12 mL perrun

AX (cGMP)

Flex-M Premium 50 mL — 1 L per run

1-200 mL per run

MAX+ (cGMP)
>20 L per run

Custom design
and OEM solutions

Flex-S Plus
0.1-0.5 mL per sample
1 — 48 samples per run
Up to 96 samples per hour

MAX (RUO) >20 L throughput
50 mL -1 L perrun

Target Validation Formulation Development & Clinical Development : ;

Canaise Seecion /L1 Clonized GUP Souen .../
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PreciGenome

BASIC

FEATURES
Product Model PG-SYN-FS  PG-SYN-SP  PG-SYN-FM  PG-SYN-FM
Number

. . . Discovery
R&D Stage Scr.eenlng & Scr.eemng & Scr_eemng & &Preclinical

Discovery Discovery Discovery Studies

Throughput 0.1to2ml 0.1to 0.5 ml ltol2ml 1to0 200 ml
Multiple Samples
Per Run o O o
Max Flow Rate 3ordml/min 3ordml/min 24 ml/min 24 ml/min
Flow Rate Ratio 3:1 3:1 1:1to5:1 1:1to0 10:1
Tunable Flow Rate Custom design  Custom design o

Intuitive & Easy To
Use o o o

Inline Monitoring Pressure Pressure Pressure & flow rate
Consumable Cost
Per Run ? > ?
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PG-SYN-G

Preclinical
Studies &
Development

S50mltollL

(X

4.8 L/h

1:1to9:1

v
%

S

Clinical
Development &
Production

>20L

%)

40L/h

1:1to5:1

V)
(V)

Pressure & flow rate Pressure & flow rate

$$$




Scalable LNP Production

/NanoGenerator® \ ﬁanoGenerator‘@ \ ﬂ\lanoGenerator“@ \ manoGenerator® \

Flex-S/Flex-S Plus Flex-M/Flex-M Premium MAX (RUO) Max (cGMP)

f‘d

- (o
|

Small/Medium
Early Screening Production Large production Commercial Production
0.1 -2 ml (Flex-S) 1 —12 ml (Flex-M) 50ml-11 50 ml—1 L (MAX 4.8L/h);

0.1 - 0.5 ml (Flex-S Plus) 1 — 200 ml (Flex-M Premium) Custom design for larger > 20 L (MAX 40L/h)
\ j K volume / K /




NanoGenerator® Scaling Up

* Transferable results from early screening (Flex- NanoGenerator® Scaling up
S, 0.1mL) to pre-clinical development (Flex- 100 .
M/M Premium, 12ml/200mL), then commercial
production (Max: 1L, MAX 40L/h: >20L) 80 0.8

t

< 60 0.6

Q —

o :

g 40 0.4

<

N

20 0.2
0 0
Flex-S: 0.1 —2 ml Flex-M:1-12 ml 200uL 20mL 50mL 200mL  200mL
Flex-S Plus: 0.1~0.5 ml Flex-M Premium: 1 —200 mi Flex-S  Flex-M Flex-M Premium Max 48ml/min
3ml/min  3ml/min 13ml/min

B Z-Average (nm) e PDI

Aqueous phase Sodium acetate buffer
(100mM, pH5.2)

Solvent phase LipidFlex, 15mM in ethanol

MAXRUO : 50 ml-11 MAX cGMP (4.8L/h) : 50 ml —
MAX cGMP (40L/h): > 20 L
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NanoGenerator® — Scale Up

RNA Encapsulation Scaling up Encapsulation Efficiency (EE)

100 1 95%
)
80 0.8 g 93%
S
G
—_ hr 0
E 60 0.6 _ W 91%
£ [a) 2
)] [~ % "‘,'6 o
340 0.4 E 89%
Q.
©
20 0.2 s 87%
w
0 0 85%
4ml/min 4ml/min 14ml/min 51ml/min 4ml/min 4ml/min 14ml/min 51ml/min
Flex-S Flex-M Flex-M Max Flex-S Flex-M Flex-M Max
Premium Premium
B EE%

M size(nm) e PDI

Aqueous phase Sodium acetate buffer (100mM, pH5.2)
Payload RNA (~600 nt)
Solvent phase LipidFlex RNA-LNP kit
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NanoGenerator® Flex-S

e 0.1- 2mL synthesis volume per batch

° Tunable total flow rate (3m |/m|n & 4m|/m|n) NanoGenerator Syringe Pump Systems Tubing Connection Syst
* Customized total flow rate & flow rate ratio available Flex-S -
* MUItiple Sample synthesis perrun ava”able Dead volume per sample <20 pl 0.5 mL 05-1mL
* Disposa b I € consuma b|€S Source of dead volume Micro-channel in the Syringe, connector, Tubing, connector,
mixing Chip and/or mixing chip and mixing chip
Typical production volu 0.1-0.5mL 1-10mL 1-10mL
me
Minimum input volume Aqueous : 75ul Aqueous: 1 mL Aqueous: 1 mL
(Aqueous :Lipid = 3:1) Lipid: 25ul Lipid: 0.5 mL Lipid: 0.5 mL
Estimated $50 $660 $660

minimum mRNA cost

NanoGenerator® Flex-S
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NanoGenerator® Flex-S

Flexible Synthesis Parameters

100 1.0
80 0.8
E
< 60 06 _
B 5
g 40 0.4
z NanoGenerator® Flex-S
N
20 : 0.2
0 0.0
100uL 200uk  500pL - 100uL 200uL  S00uL « More total flow rate setting options.
3ml/min 4dml/min . . .
/ / * Users can choose 3ml/min or 4ml/min to conduct LNP synthesis.

B Z-Average(nm) e PDI ] } . .
* Higher flow rate setting generates LNPs of smaller particle size.

* Low synthesis volume limit (100 — 500 puL) per sample
* Minimum aqueous sample input volume: 75 uL

Agueous phase Sodium acetate buffer, 100mM, o o _ '
pH5.2 * Minimum Lipid formulation input volume: 25 uL
Solvent phase Lipidflex, 15mM in ethanol e Excellent batch-to-batch consistency

PreciGenome (Confidential)
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NanoGenerator® Flex-S

Flex-S Multi-sample Synthesis Mode

100 1.0 : .
8 O/ AC/AC/AOACACACA
80 0.8 _"@f@
== ' I ‘
£ e B S M o i
< 60 0.6 ; -
% a
g 40 04 ooo@ooog@
<
N CHP-MIX-4
20 0.2
0 0.0 Multi-sample Synthesis by NanoGenerator® Flex-S:
#1 #2 #1 #2 #3 #4
Single-sampl druple-sampl .
nelesampe Quadruple-sample e 10 seconds, 4 samples! Users can choose multi-sample
™ Z-Average(nm) ¢ PDI synthesis mode to conduct formulation screening. The
screening time is as low as 10 seconds
A h Sodi tate buffer, 100mM, . . . . .
WP hsa « Reliable screening results. Using PreciGenome’s advanced air-
Solvent phase Lipidfiex, 15mM in ethanol flow cont!'ol technology, users can obtal_n reliable LNP results
on both single- or multi-sample synthesis modes.

PreciGenome (Confidential)

PreciGenome



NanoGenerator® Flex-S

eGFP mRNA LNP Delivery to Jurkat Cells
Flex-S Nucleic Acid LNP Screening Results

100 1.0
80 0.8
E
~g-;° 60 0.6 _
© e
Z 40 0.4
N
20 i) 0.2
0 0.0 Jurkat Cells transfected with eGFP mRNA LNP. Green
' fluorescence image at 48 hours post transfection.
none eGFP  GFPDNA none eGFP  GFP DNA
mRNA  Plasmid mRNA  Plasmid
SM-102/LipidFlex ALC-0315/LipidFlex e Robust Formulation Screening.

Using NanoGenerator® Flex-S, users can conduct
formulation screening using minimum reagent

consumption, which saves lots of cost.

B Z-Average(nm) e PDI

Aqueous phase 100 pg/mL eGFP mRNA (CATUG) or GFP DNA (ALDEVRON)

i di tate buff 100mM, pH5.2 .

in sodium acetate buffer { 100mM, pH>.2) « LNP size and PDI depend on the payload and
Solvent phase lonizable lipid/Lipidflex, 40/60, 12.5mM in ethanol formulation choice

PreciGenome (Confidential) Page 12
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Flex-S workflow

el e 2 & P 4

= Pa N
68 &9 &3 #9 84 0%
s 55

Aqueous: DNA, mRNA in buffer — ; S0 T
.. .. ‘ Tal (Lipid) Tank

Solvent: lipid mix in ethanol ' : '

(Lipid-Flex formulation)

NanoGenerator™ Flex-S

Operation
F— e

l Name [defautt recipe ]
! e
K"”‘”‘"‘“ = \ 2. Prooad 5 i Aniysirous Efnanot inchannel
5 P st P -
D|Sposab|e ¢ [— 2 4. Load 26+ i ining Gitien butfer n cobction fank
i 5. Load DNATINA n ek
Gasket e L2 e ek <53 ey S o |
. X e 7. Gover v gashet sl s e L
ol 69 &9 23 B3 B9 o S — \ B “ e
o [Zxa— I
A ;1800 —
Sy el Estimatad Total Time 145, ﬁ e
¥ Ghannel #1 Charnel 82 Solvent
o
Channel #3 Chamsi 81 oo
(Lipid) Tank
Q 9 2
- [ B smpiatide
Statusiide..  Load Configuration, default recipe Connected! Connected! DisCornectad! DisConnected! =4 o 2024.02.05 092857 ¢y

Demo video: PreciGenome Lipid Nanoparticle Synthesis System NanoGenerator (3gen) Flex-S Demo and Introduction (youtube.com)
Demo video (muti-channel synthesis): 4 Samples per run for Lipid Nanoparticle Synthesis, NanoGenerator (3gen) Flex-S Demo (youtube.com

PreciGenome PreciGenome (Confidential)



https://www.youtube.com/watch?v=si1k-HYlaH4&list=PLUXtiAYwmuBDTLW2JHXf8wZIDCRONzH04&index=10
https://www.youtube.com/watch?v=pDnFAcZvomA&list=PLUXtiAYwmuBDTLW2JHXf8wZIDCRONzH04&index=2

NanoGenerator® Flex-M

1 —12mL synthesis volume per batch

* Tunable total flow rate (TFR, 1 — 5 ml/min) and
flow rate ratio (FRR, 2:1 to 5:1) in Flex-M

NanoGenerator®
Flex-M/Flex-M Premium

New Flex M - Controllable Size New FlexM FRR

100 1.0 100 1.0
. 80 0.8 .
g g 80 0.8
o 60 0.6 9 60 0.6
o [=) o0 [=)
o a o a
g 40 0.4 o 40 0.4
< <
N 90 0.2 N 20 ! 0.2
0 é 0.0 0 0.0
1:1 2:1 3:1 4:1 5:1

1 ml/min 2ml/min 3 ml/min 4 ml/min 5 ml/min
Flow Rate Ratio (Aq:Lipid)

Fixed Flow Rate Ratio (Aq:Lipid = 3:1) Fxied TFR 5ml/min

B Z-Average(nm) e PDI B Z-Average(nm) e PDI

Model Flex-M

Agueous phase Sodium acetate buffer,
100mM, pH5.2

Solvent phase Lipidflex, 15mM in ethanol

PreciGenome (Confidential)
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Upgrade Flex-M to Flex-M Premiurr

Extend to 200mL synthesis volume per batch

* Tunable total flow rate (TFR, 1 — 5 ml/min) and flow rate
ratio (FRR, 2:1 to 10:1) in Flex-M NanoGenerator®

* Compatible with CHP-MIX-PRO Chip (up to 24 ml/min) Flex-M/Flex-M Premium

Total Flow Rate (Mix-Pro) CHP-MIX-4 vs. CHP-MIX-PRO

100 1 100 1
T 80 0.8 € 80 0.8
c =
g 60 06 % ©0 06
o o = o
g 40 0.4 g 40 0.4
<
E 20 0.2 N 20 0.2
0 0 0 0
8 S5ml 20mL  50mL 200mL
Total Flow Rate (ml/min) CHIP-MIX-4, CHIP-MIX-PRO, 13ml/min
FRR (aq:lipid) = 3:1 3ml/min CHP-MIX-PRO
B Z-Average(nm) e PDI W Z-Average(nm) e PDI ® Total flow rate: up to 24
ml/min
*  Through put: 5-200 ml
Model Flex-M/Flex-M Premium
Agueous phase Sodium acetate buffer,
100mM, pH5.2
Solvent phase Lipidflex, 15mM in ethanol . . _

PreciGenome



The mixing chip (CHP-MIX-4) is compatible for both Flex-S and Flex-M models.
e Customer can transfer their early screening results to later stage production seamlessly.

100

80
60
40
20

Flex-M

Z-Average(nm)

o

---QQQ@.QC@

Agueous phase

DNA LNP Synthesis High Encapsulation Efficiency
0 2mL
0 2mL 1 100%
3 -
0.8 'g 80% R . :
S v »
0.6 &= T .
. T 60% BN -
04 =~ N
' 5 40% | .
: 4
0.2 e !
8 20% :
=
0 w
0% NanoGenerator®

Flex-M Flex-S Flex-S
Flex-M Flex-M Flex-S Flex-S Flex-M/Flex-M Premium

m Size o PDI

GFP DNA plasmid (100ug/mL) in sodium
acetate buffer(100mM, pH5.2) L __ . S S—— |

Solvent phase

SM102/Lipidflex (40/60 mol%, 12.5mM @ 3
. Co oYo o oo oTq

N/P ratio

CHP-MIX-4

6

PreciGenome
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Flex-M/Flex-M Premium workfloy

A\
L

Aqueous: DNA, mRNA in buffer
Solvent: lipid mix in ethanol
(Lipid-Flex formulation)

NanoGenerator™ Flex-M QOperntien po
Hame [gstsutt rocipe | @ e
Resorveir 1. Garnect iquid g s mng chin

Lqupm,(l Lsml El;m\.gm [ e El 2. Loas Diwater ana Anyares Ethanal
"

Pressurevscuum (1951 295 |

.
o e @
had 4 NARNA salution
Fo Jmme . .
Fiow Rate Ratio Syrih
Agqueous 3.0 Solvent [1.0 e ]
. IS——
(O seppg woina presitng "
Pre-processing
(O emave it reagert e . !
[ ¥ %05
E
bo [T ——
. D D X s vt

Estimated Total Time 44 5. § Saurce #1 source 02

a0 @

0% a
26.610(PSI) [3.1;;7‘ y on
P

- P&
i o Jr—
= Oran I o1 | Ormes Dase + Qo =y
Agam u&:vg g E3B4(SCTMY off L4.95(¢ off {SCCM) off s aff Simpla Mado
Simpe Moz o
Status: Runaing | Current Step 43, runtime 36.0s, slopsed 26 5. Open CH Dpen CHI DisCannected! DisConnectsd! e ofe 20251207 021601 M w4

Connected! Conmected! DisConnected! DisConmected! +%+ & 2024-02-10 0147:26 44

Status: dle . Load Configuration. default recipe

Demo video: NanoGenerator Flex-M(3Gen) Demo for Lipid Nanoparticles LNP, liposome synthesis (youtube.com)

PreciGenome (Confidential)
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https://www.youtube.com/watch?v=9BInvkVwEqo&list=PLUXtiAYwmuBDTLW2JHXf8wZIDCRONzH04&index=1

NanoGenerator®
Flex-S Plus

e Rapid screening of LNP formulations
* Rapid screening of mRNA/siRNA

e 48 samples per run

* 96 samples within one hour

e Disposable consumables

PreciGenome

Multi-sample per run

Full automation

Library preparation
Throughput

Total flow rate

Flow rate ratio

Custom design flow rate
Size range

PDI

Encapsulation efficiency

Payload

Dimension

Weight

1-4

N/A
N/A
0.1 - 0.5 ml per sample
3 ml/min, 4 ml/min
31
Yes
40 —200 nm
0.05-0.2
Up to 99%

DNA, mRNA, siRNA, Protein, small
molecules, etc.

320 mm x 400 mm x 210 mm

8.1 kg

PreciGenome (Confidential)

(1-12) x 4 per run
Up to 96 samples per hour

Yes
Optional
0.1 - 0.5 ml per sample
3 ml/min
31
Yes
40 — 200 nm
0.05-0.2
Up to 99%

DNA, mRNA, siRNA, Protein, small
molecules, etc.

630 mm x 570 mm x 660 mm

50 kg

Page 18



Sample Workflow:
000
838338338355 0 838338533833
00000000000 Input U utput 00000000000
888888888888 o | ) 888888888888 1. Load samplesin 96 well plates;
OO0000000000 QO0OO0CO0O000
OOO000O0O0000 QOO0OO0O0O000
000000000000 [— CO0000CO0CO0 .
2. Seal the 96 well plate (optional);

Screening reagents including: Library preparation LNP synthesis Cell studies with up to 32
* Payload / \ X
* Helperiipid formulations per run, 96 samples 3. Put consumables on the deck: Chips, 96
. l'POEnéZjlbl'E/’CGt:jomc lipid 888888888888 P
. ylate lipi . . .
« Sterol lipid 088888888800 well plates, pipette tips, and Gaskets;
+  Lipid combination slelelsisjeleielelsisle « O
.« Etc. OOO000000000 c :

sletelelslstslelslslole! 4. Set parameters in the software and run

Payload library )

* Payloads - the program;

* Payload Concentrations

Carrier library Mixing condition 5. Collect samplesin 96 well plate;

+ Lipid combination * Total flow rate

+ Lipid ratio *  Flow rate ratio

* Lipid Concentration * NP ratio 6. Discard/Change consumable.

Demo video: Demo of NanoGenerator® Flex-S Plus Platform, Automated High-throughput LNP Preparation & formulation

PreciGenome (Confidential)

PreciGenome


https://www.youtube.com/watch?v=04Rm10WDIFA

NanoGenerator® Flex-S Plus for screex

Flex-S Plus
100 ! * Robust multi-sample synthesis
80 0.8 .
* Reliable performance
60 0.6

e Consistent results

40 0.4
20 % 3 % % ¢ 0.2 Model Flex-S Plus
#1 #2 #3 #4 #5 #6 #7

Z-Average (nm)
PDI

0 0 Agueous phase Sodium acetate buffer, 100mM,
#8 pH5.2
Chip #1 Chip #2 Solvent phase Lipidflex, 15mM in ethanol
B Z-Average (nm) e PDI Parameters 3ml/min, FRR 3:1, 200uL

PreciGenome (Confidential)

PreciGenome



NanoGenerator® Flex-S Plus for screex

Lipid Formulation Screening with Flex-S Plus .. . .
. & * Lipid formulation screening
100 1
20 0.8 96 samples < lhour
£
(=
y 60 06 _ * 96-well Plate format
(0]
g 40 04 =
<
N 20 : 0.2
; ;
#l #l #l # #2 " a s Aqueous phase RNA in Sodium acetate buffer,
Chip #1 Chip #2 100mM, pH5.2
Formulations Solvent phase Different lipid formulation

B Z-Average (nm) e PDI

PreciGenome (Confidential)
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NanoGenerator® Flex-S Plus

Size (nm) PDI
e 32 sample screening (formulation &

0.216 0.13 0.126
- - P N:P ratio screening)
0.185 0.09 0.104 0.113
96 samples < lhour
0.16 0.1 0.137 0.107
e 1 * 96-well Plate format
0.129 0.128 0.124
0.118 0.148 0.109 Model Flex-S Plus
e =tk S s 0.099 0.163 0.113 Aqueous phase RNA in Sodium acetate buffer,
100mM, pH5.2
40 80 002 0.50 Solvent phase Different lipid formulation




eGFP mRNA Lipid
Nanoparticles by Flex-S
Z-Average Diameter: 67.3 nm
PDI: 0.106

Frequency (%)
-
=3

N

L B U e B
10

100

Diameter (nm)

L o B T i S By B Bt
1000

Figure 1. mRNA(eGFP)-LNP Synthesized by
NanoGenerator® Flex-S. Average diameter is 67.3 nm.
PDl is 0.106. Encapsulation efficiency is 94.5% (Ribo
Green RNA Quantification Kit).

Undersize (%)

J

SSC-H (107

SSC-H (107

55C-H (107

400

GFP+
1.18%

Non-treated

T cells
g g
= . - - T - = . - . - - = . - - . r
0t 102 103 104 105 108 107 0t 102 103 104 08 108 107 't 102 103 104 105 08 107
FITC-A FITC-A FITC-A
g = g g —
GFP+
GFP+ 913%
g 98.51% g g T
g g g
GFP-LNP
=8 =8 =g
S Pl &
2 2 2 treated T Cells
g g g1

100

0t 102

Figure 2. GFP(+) positive population of control (non-treat) and EGFP mRNA LNP treated primary T cells

108

104 0 08
FITC-A

16h

102 0 104
FITC-A

40h

105

108

102 02 104 0% 108
FITC-A

64h

0?7

at 16, 40 and 64 hours. Cells were stained (1:50) using Biolegend 7-AAD Viability Staining for 10

minutes. Gating: First select for individual cells (excluding doublets). Then select for the healthy cell
population. Then select for viable cells by excluding cells which are positive for 7-AAD. Gate for FitC-A

channel (GFP)

/
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Recent Publications

iScience @ CelPress

Biomimetic proteolipid vesicles for reverting GPI
deficiency in paroxysmal nocturnal hemoglobinuria

Valentina Giudice,
Pasqualina Scala,
Erwin P.
Lamparell, ...,
Francesca Picone,
Giovanna Della
Porta, Carmine
Selleri

@.
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RESEARCH ARTICLE
August 2024 Volume 9 Issue 8 e00283-24
https://doi.org/10.1128/msphere.00283-24

Lipid nanoparticle-encapsulated DNA vaccine confers
protection against swine and human-origin H1N1
influenza viruses

The N. Nguyen (%) "2, Danh C. Lai (%) 12, Sarah Sillman2, Erika Petro-Turnquist'3, Eric A. Weaver '3,
Hiep L. X. Vu () 14

PreciGenome

“nature biotechnology 3

Article https://doi.org/10.1038/s41587-024-02437-3

Lung andliver editing by lipid nanoparticle
delivery of astable CRISPR-Cas9
ribonucleoprotein

Received: 23 October 2023 Kai Chen® "™, Hesong Han?*'°, Sheng Zhao® **, Bryant Xu®'?, Boyan Yin??,

Atip Lawanprasert® **, Marena Trinidad'**, Benjamin W. Burgstone ®>°,

Accepted: 18 Saptember 2024 Niren Murthy ®2°" & Jennifer A. Doudna®'*456789

Published online: 16 October 2024

% tdTom(#) cells

b
Zgsatien. S
% v borta Microfluidic mixing :}2.., ’.r
™ " v (RNP/enhDNADIdS \-\fT-' ™
d —_ 1 ~1:8.5 by mass) o) :;
Retro-orbital  Flow analysis - E:" Lﬁ’i
injection of LNP  and imaging Dialyzed against PBS i3 e
overnight and M‘Q{’ il
[P concentrated by ultrafilter -.
A8 tdTomato mouse. P ®
d
FX12m 46.0 124 40.0 12 04
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Inection dose: 4.6 mg RNP/ka & & &F njection dose: 2.3 mg RNP/kg & @& &
with FX12m formula R & with FC8m formula ¢°° & ¢

. vaccines I’:a\n\ry

Artide
Microfluidic Synthesis of Scalable Layer-by-Layer Multiple
Antigen Nano-Delivery Platform for SARS-CoV-2 Vaccines

Yang Xu %, Kazuya Masuda %, Christine Groso 2, Rick Hassan !, Ziyou Zhou !, Kelsey Broderick ', Moriya Tsuji 20
and Christopher Tison '

! Luna Labs USA, LLC, Charlottesville, VA 22903, USA; kelscy.cbroderick@gmail.com (K.B);
chris tison@lunalabs.us (C.T)

? Aaron Diamond AIDS Rescarch Center, Division of Infectious Diseases, Department of Medicine, Columbia
University Irving Medical Center, New York, NY 10032, USA; km3466@cumc.columbia.edu (KM.);
cg§7@cume.columbia.edu (C.G.)

. cancers

Article

mRNA-Lipid Nanoparticle (LNP) Delivery of Humanized
EpCAM-CD3 Bispecific Antibody Significantly Blocks
Colorectal Cancer Tumor Growth

by

Vita Golubovskaya Ls, John Sienkiewicz !, Jinying Sun ', Yanwei Huang' Liang Hu ', !, Hua Zhou !, Hizkia Harto !,
Shirley Xu !, Robert Berahovich !, Walter Bodmer 20 and Lijun Wu 13+

! Promab Biotechnologies, "600 Hxlhop Drive, Richmond, CA 94806, USA; liang.hu@promab.com (L.H.)
Cancer & | i , Weatherall Institute of Molecular Medicine, John Radcliffe Hospital,
Oxford OX3 9DS, UK

Forevertek Biotechnology, Janshan Road, Changsha Hi-Tech Industrial Development Zone,

Changsha 410205, China

*  Correspondence: vita.gol@promab.com (V.G.); john@promab.com (L.W.); Tel.: +1-510-974-0697 (V.G.);
+1-510-529-3021 (LW.)
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BRIEF DEFINITIVE REPORT

Regenerating murine CD8" lung tissue resident
memory T cells after targeted radiation exposure

Mariah Hassert'®, Lecia L. Pewe'®, Rui He?®, Mchammad Heidarian*>@, Pornpoj Phruttiwanichakun’®, Stephanie van de Wall'@®,
Madison R. Mix*45@. Aliasoer K. Salem?“@. Viadimir P. Badovinac'24*@. and lohn T Hartvi34* @
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Contents lists available at ScienceDirect
International Journal of Pharmaceutics

joumal homepage: www.elsevier.com/locate/ijpharm

ELSEVIER

Lipid nano-vesicles for thyroid hormone encapsulation: A comparison G
between different fabrication technologies, drug loading, and an in vitro

delivery to human tendon stem/progenitor cells in 2D and 3D culture

E.P. Lamparelli®, M.C. Ciardulli®, P. Scala®, M. Scognamiglio®, B. Charlier®, P. Di Pietro®,

V. Izzo ®, C. Vecchione >, N. Maffulli®, G. Della Porta ™"

* Department of Medicine, Surgery and Dentistry, University of Salerno, Via 5. Allende, 54061 Baronissi, (SA), lmly

* Deparmment of Induserial Engineering, Universiz di Salerno, via Glovanni Paolo [, 84084 Fisciano, (SAY, Iealy

© IRCCS Neuromed, Deparment of Vazcular Physiopathelogy, 86077 Possill, 15, ltaly
* Interdepartment Centre BIONAM, Universiti di Sglerno, via Giovanni Paoio I, 84084 Fisciana, (SA), ltaly




Case Study: PLGA Nanoparticle Synthe

* PreciGenome's NanoGenerator® is used for the synthesis of a variety of nanoparticles,
including PLGA (poly(lactic-co-glycolic acid)) nanoparticles.

* PLGA NP size tuning is controlled by the formulation parameters, the total flow rate and
the flow rate ratio.

Effects of Total Flow Rate Batch-to-batch Consistency (Flex-M)
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LipidFlex™ — Flexible Starting Kit

LipidFlex™
Flexible Lipid Nanoparticle Formulation

LipidFlex™ is a 3-component lipid nanoparticle for-
mulation that compatible with various cationic/

ionizable lipids for nucleic acid encapsulation and cell - Model LipidFlex™
transfection. LipidFlex™ Pack kit includes ionizable Catalog# PG-SYN.LFIML
lipid (SM102). A P
_ L o _ i i Structural Lipid/
« Flexible cationic/ionizable lipid ratio | Components ~ Cholesterol/Stabilizer
» Flexible with various N/P ratio T
. Product size | 1000 pL
« Higeh nucleic acid encapsulation efficienc P mmeees R R REOCTTLEEEEE
gh b3 Y . LipidFlex Conc. | 30 mM
» High mammalian cell transfection rate A o

lonizable lipid i NA
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LipidFlex™ — Flexible Starting Kit

* PreciGenome provides a general LipidFlex™ formulation for quick formulation
screening.
* By adding cationic/ionizable lipid into LipidFlex™, customer can prepare nucleic acid
LNP with high encapsulation efficiency.
s N A
DNA LNP Formulation Screening High Encapsulation Efficiency
100 05 100%
90%
80 04 E- 80%
E 60 03 E E'FQJ ;go
& 40 0.2 E 50%
g 20 0.1 S 0%
g S 30%
N 0 2 20%
SM102 MC3 DOTAP i
Choice of cationic or ionizable lipid o MC3 DOTAP
x/LipidFlex = 40/60 Choice of cationic or ionizable lipid
B Z-Average(nm) @ PDI x/LipidFlex = 40/60
\ J J




K562 — Green Fluorescence Field
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HepG2 — Green and Blue field overlay

., PreciGenom nfidential
PreciGenome eciGenome (Co )

DNA lipid nanoparticle (gWiz GFP
plasmid, Aldervon) was generated
using SM102/PG-LipidFlex (40/60
mol%) formulation by PreciGenome
NanoGenerator.

HepG2 and K562 Cell lines are
successfully transfected by GFP DNA
LNP. 48 hours post transfection, HepG2
Cell nucleuses are stained with
Hoechst 33342 dye (blue color) before
imaging.
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LipidFlex™ T Cell Kit

o
LipidFlex™ T cell kit is a highly efficient lipid formulation to synthesize «§$ g ¢ @@
i e
MRNA lipid nanoparticles (LNP) for primary human T cell gene h§w LN “_& , %
delivery. Using NanoGenerator® Flex-S system and CHP-MIX-4 E \iu{ ’ ?"“&. §
cartridge, customers can prepare potent mRNA LNP in a convenient %%@ ' S A @”
%
and efficient way. “ %ﬁ“;?;mkﬁ@}
0 : -
.Over 90% mRNA encapsulation efficiency Component Size Storage
-High transfection efficiency __ - ]
LipidFlex T cell Lipid mix 125 pL -80 °C
-High protein expression level
_ o Formulation Buffer 1 .
.High cell viability (10x) 60 uL 4-8°C
.Time efficient synthesis process Formulation Buffer 2 600 L 4-8°C
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LipidFlex™ T Cell Kit

: High Human T Cell Transfection Efficiency A
105
GFP+
. 0.003%
B525-4 - gfp B525-4 : gtp
* 24 hours post-treatment Human T cells (eGFP mRNA from Trilink)
N J
PreciGenome
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High Protein Expression Level

Human T Cells

: :
8

g
[=]

Mormalized To Mode

g

Mean Fluoresence Intensity
=
[=]

1

non-treat cells treated with mRMNA LNP

[] Treated with e GFP mRNA LNP

B525-A afp

[C] Non-treat cells

* 24 hours post-treatment Human T cells (eGFP mRNA from
Trilink)
NS J




LipidFlex ™ T Cell Kit

4 N _ o )
MRNA LNP Dose Dependency High Cell Viability
Dose Dependent of mRNA LNP Human T cells Jurkat cells

- 5000 100% 100.0%
‘E 90% 90.0%
& 4000 e 80% 80.0%
.E 70% 70.0%

g S 3000 60% 60.0%
ﬁ . - 50% ! 50.0%
§ 2000 ! i 40% 40.0%
E 1000 30% 30.0%
® 20% 20.0%
= 0@ 10% 10.0%

0 1 2 3 " non-freat cells freated with mRNA LNP o non-treat cells treated with mRNA LNP
mMRNA Dose
SR (ug/million T cells)
* 24 hours post-treatment Jurkat cells (eGFP mRNA from ProMab) * 24 hours post-treatment Human T cells and Jurkat cells
o L J




Why PreciGenome?

High Performance
& Efficiency

SR

« Tunable size (40-200nm)
« Low PDI (0.05-0.2)
« High encapsulation efficiency

Simple Operation
« Simple setup

o Compact size
« Intuitive Ul w/ touchscreen

PreciGenome

Open Platform

{c

« Upgradable system
« Transferable microfluidic chips

Cost Effective

« Affordable configuration
« Lower cost per run

PreciGenome (Confidential)

Scalable
Throughput

« Low volume for screening (Flex-S)

« Medium volume production (Flex-M/Flex-M
Premium)

« High volume production (Pro, Max-GMP)

Custom Support
NanoGenerator®

@ Flex-M/Flex-M Premium

e Demo, Training and Support
« Extended Warranty

« Hot swap option

e Local US company

NanoGenerator® MAX




Some of Our Customers -— g e

PreciGenome LLC

Email:  contact@precigenome.com
Tel: 1-408-708-4602
Address: 2176 Ringwood Ave.

San Jose, CA, United States 95131

Q- (RO, SOTENEO

Biotechnologies, Inc.
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reseia oB® | L NA

=% >R
A 2
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Cityof T 00"

Hope.  AURIGENE  J5 440
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