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Intellectual Property Notice & Disclosure

Patent-Pending Technology — Confidential & Proprietary

This presentation contains proprietary research that is the subject of a U.S. Provisional Patent Application filed
with the United States Patent and Trademark Office (USPTO).

Patent Application Title:
PEPTIDE-LIPID CONJUGATES FOR ENHANCED NUCLEIC ACID DELIVERY AND METHODS OF MAKING AND USING

SAME. Application no. US App. No. 63/745,773

The presented content may include unpublished data and findings, which are subject to further infellectual
property protection and commercialization.

L. Confidentiality Notice:
This presentation is infended for academic discussion only. Attendees are kindly requested NOT to record,
distribute, or publicly disclose any part of this presentation without prior written consent.

For discussions on potential collaborations, licensing, or commercialization, please contact:
Binghamton University Office of Enfrepreneurship & Innovation Partnerships
https://www.binghamton.edu/research/innovation/
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Trends in MRNA-LNPs beyond COVID-19
— Personalized mRNA Cancer Vaccines
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Cafri et al., J Clin Invest. 2020

The Delivery Platform:
LNPs are not surface functionalized to target dendritic cells (DCs) preferentially.

Opportunity for Improvement:
Can we develop a simple yet effective method for delivering mRNA-LNPs to DCs more effectively?
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Inspiration: Chemotherapy-Induced Immunogenic Cell Death (ICD)
= generation of “Cancer Cells Vaccine”
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Galluzzi et al., Nat Rev Immunol 17, 97-111 (2017). 4. Cytotoxic T Lymphocyte (CTL) Response
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Inspiration: Calreticulin (CRT) Exposure: The “Eat Me" Signal Driving
Phagocytic Uptake of Dying Cancer Cells by Dendritic Cells (DCs)

naturemedicine

Explore content v About the journal v  Publish with us v Subscribe 2. CRT — 'I'he EAT ME Signol!
Cancer Antigen Uptake/Delivery by DCs

nature > nature medicine > articles > article

Article | Published: 24 December 2006

I Calreticulin exposure dictates the immunogenicity of |

I
, cancer celldeath !
____________________________ ]
Michel Obeid, Antoine Tesniere, Frangois Ghiringhelli, Gian Maria Fimia, Lionel Apetoh, Jean-Luc
Perfettini, Maria Castedo, Grégoire Mignot, Theoharis Panaretakis, Noelia Casares, Didier Métivier,
P2RX7
Nathanael Larochette, Peter van Endert, Fabiola Ciccosanti, Mauro Piacentini, Laurence Zitvogel & %
Immature 90 o 0
Guido Kroemer DC S0, 0Qam
P2RY2  [ATP
ele: \
Nature Medicine 13, 54-61(2007) | Cite this article . ag 20
32k Accesses | 29 Altmetric \ Metrics -S4

Obeid et al., Nat Medicine, 13, 54-61 (2007). Galluzzi et al., Nat Rev Immunol 17, 97-111 (2017).
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How does Calreficulin sit on the dying cell surface following ICD
to serve as the Eat Me signal?

Calreticulin (CRT) on the
Dying Cell Surface

Arm-like

. /v LDL receptor-related protein 1 (LRP1) , aka CD91.
P-domain sgise?

Binding ___, _ Dying Cell

Taken Up by
& DCs 1

- Y L s oo R @
o ‘,6&& o o PR SOING™ .
7, . B OREIGFY > Acid-rich  Cytotoxic T Cell

Globular &
N-domain &

hydrophobic WY 780 co=Co> __ C-domain response
5 P_de?:r | Lipid +
S@%g_ee_ _____ E_Si_lc_zi/_e_r"“ Immune Memory
CRS ==z NEXT-GENERATION
ANNUAL MeeTing PHILADELPHIA, PA DELIVERY INNOVATIONS

& EXPOSITION JULY 13-18, 2025



Hypothesis 1: CRT peptides are responsible for the Eat Me signal
Hypothesis 2: CRT peptides-functionalized LNPs
= petter mMRNA delivery to DC — better vaccine?¢

Calreficulin (CRT) on the

Dying Cell Surface + CRT-Peptides
. “EAT ME"
Arm-like MRNA-LNP?2
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g -otme Dying Cell : ‘ '
2 ?23;2? — Taken Up by R Better Delivery
Globular '..;h % DCs —l To DCs
N-domain
B R PRl , l
ydophooic  GEPRIBY 00 Lo resonte Befler mRNA
Ptdser Lipid + Vaccinee
D;/LI:%;GN Bilayer Immune Memory
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US Patent App. No. 63/745,773

Approach: Mapping Hydrophilic P-Domain Peptides of Calreticulin
to Enable Surface Presentation on LNPs

Arm-like
P-domain

Hydrophilic P-domain

Hydrophobic .
Peptides Fragments: P1-8

Surface \

Hydrophilic
y p /V Peptide CRT Amino Acid pl Net Charge
S U I’fCI C e Name Residual# NE = . S
quence (pH) (pH 7)
P1 199-206 DWDFLPPK 3.88 -1.0 -1.05
P2 210-220 DPDASKPEDWD 3.36 -4.0 -2.23
P3 227-237 DPTDSKPEDWD 3.36 -4.0 -2.54
P4 244-254 DPDAKKPEDWD 3.77 -3.0 -2.51
P5 264-254 PPEWEGDMEED 2.79 -6.0 -2.15
Pé 278-268 RPKWEGKYEPN 9.93 1.0 -2.60
P7 292-282 PHIWTGKYDPN 7.66 0.1 -1.46
P8 306-296 YISPDPSYEPN 3.01 2.0 -1.36
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US Patent App. No. 63/745,773

Method: Conjugation of CRT-Derived Peptides to Lipids for LNP
Surface Display via Click Chemistry

CRTp3 = DPTDSKPEDWD-NH;
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X10¢ M+ 2H] DSPE-DBCO-K(Azi RTps-(Ami
/—/)J( w 3 300 \ N mrHeNa M + 2Na]* S CO-K( |de)(:-ﬁ7H1:’S‘2:c1)|:;!
LI' I‘d = /\/\/\/\/\/\/\)ku/x‘\c i o/\/w OHO \\\j\((%r s, 200 E \(\g N,/ [M—H + 3Na]* Calculated: [M]. = 2434.2
P bel g 2 8 N
2 ; { o o
DPPE (16:0 PE)-DBCO . £ L 5 3 &
5 0.00bwery 7 ; Pt e " T T T
2375 2400 2425 2450 2475 2500 2525 2550 2575 miz
- X107 M+ 2H! 2 [M+H+NaJ*  [M+2Na]* DSPE-DBCO-K(Azide)-CRTp,-(Amide)
3 5 0 [M—H + 3Na]* Ci19H179N2103P
PSSP NN )7\ ,\/NN r/—H ”‘“ s 075 N N %“/ f‘/ </ Calculated: [M]" = 2445.3
W °e° %f 3’; 050 i § Q 2
o on g 3 o
»& {Hﬁ ook L f &
o ;
o6 0.008== 7 7 T T T T T T
2375 2400 2425 2450 2475 2500 2525 2550 2575 miz
_ X10| DSPE-DBCO-K(Azide)-CRTps-(Amide) [M+2H+O] [M+H+Na] o [M+2Na]* , [M+2Na+OJ"
N S 5 go| CreHiaN1s0wPS” MeoHp N \ Ny . 8 W m-H Ny
N\§ g &, V| Calculated: [M] = 2463.2 9 ~ 8 Yo R S N o [M-H+3Na+OP
HN 0 Q J)\V @ 5 o 9 ! N =
r/‘HO;% ron £ 100 o i?(f‘ ;ﬁ “ &8 3
°/N o m/\/w ° N o *+0 = Methionine (M) oxidation (sulfoxide) ml (\: ‘\J“‘ = ilJn_J;.‘L _ L‘M il <\f
o fﬁﬂ D 0.00===7 7 7 7 T 7 T T T
Eon o 2375 2400 2425 2450 2475 2500 2525 2550 2575 miz
mu K X104 N N <
DSPE-DBCO-K(Azide)-CRTpg-(Amide) [M+H} M+ Naj* [M—H + 2Na}*
o CRTps = PPEWEGDMEED-NH 3 | CragHyaaNas0zP N2 ONE N\«
r/_)—‘( 4 go| Calculated: [M] = 2534.4 @ & o
R ~ 1
o’\\o W\JM %4‘&1 (2 nmu £ o g g
Wa N s “Ml Mh
0.00 r .
on

1 T T 1 [ J [ [
2375 2400 2425 2450 2475 2500 2525 2550 2575 m/z

e
Hw# R o c\( X o
o
%
°E

CRTP(, = RPKWEGKYEPN-NH,

NEXT-GENERATION
DELIVERY INNOVATIONS

CRS ==

ANNUAL MEeTINé PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025




US Patent App. No. 63/745,773

Method: Formulating CRT-Peptide Functionalized mRNA-LNPs with
lonizable Lipids (e.g., SM-102) via Microfluidic

Microfluidic )M /’;
—
.

VNJW

-@ SM-102 (Moderna lonizable Lipid)
System i J®-. 4@ —° DSPC
In-line @ =) _  Chol
dilution -& & o * g~ DMGPEG,,

> — o - © -e- DPPE-CRT
Vortex Dialysis /

’fﬁﬁ;\(m@w & mRNA

LNP  CRTpspapsps-LNPs

HO\/\N/\/\/\H/O\/\/\/\/\/\
[e]

LNM jocey

Formulation

lonizable lipid:  50% 50% lonizable Lipid = SM-102
DSPC:  10% 5% (Moderna)
Chol:  38.5% 38.5%
DMG-PEGyps:  1.5% 1.5%
DSPE-CRTespapsps: 0% 5%
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US Patent App. No. 63/745,773

Results: CRTp3,4,5/4 Peptides are LNP Compatible with mRNA-LNPs
and Preserve Nanoparticle Integrity

HO\/\N/\/\/\H/O

(0]

O.
LNP = 0 \(\/\/:\/:/\\
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US Patent App. No. 63/745,773

Results: Apparent pKa (pKa”rr) of mMRNA-LNPs Remains
Unchanged Upon Incorporation of CRTpspa/ps,p4 PEpiides

RNA-LNPs

pH = & Extracellular

\.~,’
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~
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Endosome ! Permeabilization
pH=6.5 . ) P H
o MRNA
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CRS ==

ANNUAL MEeTINé PHILADELPHIA, PA

& EXPOSITION JULY 13-18, 2025

pH-dependent
LNP
lonization

4-----

TNS Assay

<4-----

Apparent
pKa
of

LNPs

NEX T-GENERATIN
DELIVERY INNOVATIONS

(SM-102)LNP: pKa#*Pp = 6.7
CRTp3-LNP: pKa**? =6.4
CRTps-LNP: pKa** = 6.4
CRTps-LNP: pKa**? = 6.7
CRTpe-LNP: pKa**P = 6.5
CPPta7-LNP: pKaAPP =6.5




US Patent App. No. 63/745,773

Results: CRTp5s Significantly Increased mRNA Delivery to Dendrific
Cells without Affecting Cell Viability

LNP Y i Positive Peptide Control:
lonizable Lipid H\/\/YO | AThe CPPrar peptide (GRKKRRQRRRPQ)
= SM-102 ° \(\Q/\I\ | = Cell Penetrating Peptide (CPP) from the transactivator of transcription (TAT) of human HIV
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US Patent App. No. 63/745,773

Results: CRTp3 and CRTps Promote Efficient mRNA Delivery to
Dendiritic Cells via LNPs of Different lonizable Lipids
ALNP e

LNP e \N:jw | I : M-LNP Sy N
lonizable Lipid | lonizable Lipid H\b | lonizable L|p|d ]
= SM-102 jooey | = ALC-0315 T(CCi/V | =MC3
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- 1 1
\J \/’/ T T m : :
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TH : |
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US Patent App. No. 63/745,773

CRTps-mRNA-LNPs to DC2.4: Confocal microscopy studies using
for evaluating mMRNA-LNPs delivery

Nucleus eGFP Lysosome Cy5 Brightfield Merge Merge
Hoechst 33342 Protein Lysotracker mRNA DC2.4 Cells b+a+r+m (r+m+bf)
$). e

o W
Scrabbled &¢ @
MRNA  £32 A
EZ X
control  §°¢ @ :
“Escaped” i
g )l == Cy5-eGFP- :
LNP . E 4 mRNA !
:%% T LysoTracker i
- A -
CRTpa-LNP 2 ; Question:
5% Is it hemolytic or
. fusogenic?
CRTps-LNP "2
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US Patent App. No. 63/745,773

Results: CRTp3,p5 Peptides Show Lower Hemolytic Activity Than
LNPs and Cell-Penetrating Peptide functionalized LNPs

pH = TRNA-LNPS Extracellular
7.4
Intracellular
“Sa Membrane
Early Engagement &
Endosome Permeabilization  _
pH=6.5 P :
7 mRNA
le® . escaped to
Endosomes cytosol
pH=55 i
v
Protein
Lysosome Translation
pH=45

Degradation
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Red Blood Cells
(as reporter cells)

Membrane

Engagement &
Permeabilization

4 (%

LNP induced hemolysis in pH 7

AThe CPPrar peptide (GRKKRRQRRRPQ)
= Cell Penetrating Peptide (CPP) from the transactivator of transcription (TAT) of human HIV

RBC Hemolysis Evaluation

* Negative Control: PBS Buffer

» Positive Control: Triton

+ Peptide Negative Confrol = LNP Only

« Peptides Positive Control = Cell Penetrating Peptide TAT" + LNP
+ Experimental Groups: CRTpzpy/ps/pe PEPTidES + LNP

pH 7.4 < pH 6.5 QI;IOO%S
120 < 1201 2
.0001
=0.000 @ I% - 0.8266
P £ 10-
100+ 0.0027 B I 100+ 0.0380 % <120 <0.0001
c 0
80 <0.0001 - 80+ <0.0001 Z 100+ >0.9999 Cell Penetrating -i'
® 0.0005 c Peptide TAT
> . = - = 00031 _
60 <0.0001 S 604 Cell Penetrating o 80 4%k
E <0.0001 Peptide TAT 3 SM-102 LNPs (Moderna)
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<0.0001 : = —_——fm e —— 60
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US Patent App. No. 63/745,773

Question: How did CRTps-mRNA-LNP enter DC2.4 cellse

Approach: Probing Cellular Uptake and Trafficking of CRTps-

M E . Amiloride Micropinocytosis
LRP1-; " Lipid raft “i—— MBCD X
NPXY Moif V. ' Na
Caveolin-mediated a ~

+ Clathrin-dependent Endocytosis  Genistein

v ! Endocytosis
.+ LDLR-mediated X (C\V'V'lE) )
! Endocytosis —
L et @ @B o
-------- 0i
P S\ Actin polymer -l
\
@/ —— Circular ruffling Mo
T Endosomal
Genistein Es(;ape e T
' /( [ Cera_r;iideT i ac
i . B A I
(TP LASM S
T LoD S
N\ v
Chlorpromazine  Clathrin
uncoating

wwwwwwwwwwwww
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US Patent App. No. 63/745,773

Results: CRTrs-mRNA-LNPs Entry to DC2.4:
Endocytosis-dependent | LRP1/LDLR/Ceramide Facilitated

Chlorpromazine Genistein Methyl-ﬁ-clclode)strins : Amiloride : Apolipoprotein E3 Carmofur
- - o == | 1
7 | 7 1 _ ! - - -
2.5%10 : 87% : 2.5%10 :-96% : 2.5%107 : _97%: i 2.5%107 64% i 2.5%107 n.s. 2.5%107 n.s.
1 <0.0001! :<o_0001| 1 <0.0001 1 <0.0001 1 0.1626 0.5031
2,0%107- I ! 2,0%107- Lo | 2.0%107- ! | 2.0%107- | 2.0%1071 iy 2.0%107- .
90%! B -96% M | g%l B | : 66% T | ns. z Or;,; 7 :
1.5%1074 <0@01| L sx0n- <°@°‘: | go 1exo] 0 | i 15x107{ <0001 i 1.5%107+ 08372 s 1SX107 — ns.
I lgog X I I "'ns. ns. ! - 07846
1.0x1074 : :ﬁi 1.0x1074 I 00062 4 0x107- : | 0.0649 i 1.0x107 00725 i 1.0x1074 05372 4.0x107 -
1° _ 1 ° | o ° °
el | Bl ]! 82% || || : : ns: ns.
I I
5.0x1o‘i-00002 | | 5.0%10%; 500 | ! 5.0x10°; 100, | ! : 5.0x10%, 14 : 5.0x10°4; 502 %‘ s.0x10° #ﬁ‘
000 ! ! | i . . ﬁ 784
1 1 I
0.0- : 0.0 i;ﬁl — |‘m : T i i 0.0 ?ﬁlﬁi T T T 0.0 i;ﬁli;ﬁ T T T
I g & & ¢ & & ¢ & &
>
FEgf et P & ¢ f & ¢ f
Clathrin-dependent Src kinase Lipid Raft i Macropinocytosis i LDLR Utility Ceramide Utility
Endocytosis Dependency Dependency ! Inhibition ! Enhancement Enhancement
Inhibition Inhibition Inhibition ! ! No Enhancement

= likely already utilizing the mechanism
Dose: 2 mM amiloride, 20 uM chlorpromazine, 0.2 mM genistein, 5 mM Methyl-3-cyclodextrin (MBCD), 0.1 ug/mL Apolipoprotein E3 (ApoE3) or 10 uM Carmofur
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US Patent App. No. 63/745,773

CRTps-mRNA-LNPs to DC2.4 is both Receptor-dependent &
Peptide-sequence-dependent

1
Inhibition by Inhibition by Inhibition by ; 5 3%240 .
Receptor Associated Protein (RAP) Anti-LRP1 Anti-LDLR : endritic Lells
. T ! .

(LRP1 binding competing ligand) : 1.5%1077 o Original peptides
= 1.5x1074 [ w/o RAP —~ 1.5x1074 I wio anti-LRP1 — 1.5x1074{ T Woant-LDLR i © I Scrambled
= 3 =3 5ug/mL = =3 5ugimL | 8
4 H 3 UM RAP z Hg z ' 5 <0@01
Y <0.0001 < B 0pgml > B 10 pg/mL | 9 1.0x107
2 8 Bl 20 pg/mL e Bl 20 ug/m '@

8 1.0x107 % 8 1.0x107 % 8 1.0x1071 L=
2 2 o []-32.1% g 243%% 15
£ '443% £ £ £/ : 5
5 . : 5 . 5 . -38.2% 1@ 50x108-
. . 0o . Q
2 5.0x10 2 5.0x10 2 5.0x10 58.8% | 3
3] Q g 'S
£ 0.3376 3 3 |
S [T 'S h
0.0 o . oo C1EGEE |1 0.0 L1ELEE 1] ! 0.0-
LNP  CRTps-LNP LNP  CRTps-LNP LNP  CRTps-LNP !
1

. . . . 0@_&‘2‘:0 éqho éq‘so éQb
The CRTps function relies on both receptor targeting (LRP1/LDLR) and, in a sequence-

dependent way.
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Question: Does all that improvement in in vitro mRNA delivery to DC2.4 US Patent App. No. 63/745,773
franslate into a better cancer vaccine in vivoe

Proof of Concept — mRNA-LNPs Cancer “Prevention” Vaccine
in the CT26WTCVA+/- Colon Cancer Model @ Balb/c Mice

o N =16 (8 Male + 8 Female per group)

Vad
OVA-mRNA-LNPs Blood Blood # - Splenocyte

Study Groups:
[.M. Vaccination  Collection CoIIectlon Right Flank

« Unfreated (UT/Saline)

S.C. Tumor :
» Vehicle Control (VC — Empty LNPs)

1 _ l l —> Inoculation ] » OVA-MRNA-LNP (SM-102, no peptides)
. (05M ceIIs/anl‘maI) R R CRTP5-OVA—mRNA-LNPS
-20 -13 -7 0 18-214Days ,
Model An‘hgen: 2.5E5 cells per mousezooo- SES cells per mouse i oo 1EG6 cells per mouse s 2EB6 cells per mouse
*  Ovalbumin (OVA) %7+ craswrow | 2000-]

P = CT26.WTOA T 1500] *¥T2BINTON I T ys00] & CTZEWTO™ T ® CT26.WTOV

51500 E 4 CT26.WTOVA* : £ & CT26.WTOVA* £ 1600 ™ CT26.WTOA
Colon Cancer Tumor Model: g |19 1 B oo + Eio
«  CT26WTOVA- @ Balb/c mice g 5 5 5 w0
- CT26WToVA+* @ Balb/c mice ﬁh;;f Jkijp;; e ® o]
mRN A VOCCIne Doses: 0-0 M 10Days15 20 25 [] é 1I0Days1I5 2‘0 2‘5 E 0 é 1‘(]Days1I5 2‘0 2‘5 [] 5 1I0Days1I5 2‘0 2‘5
+ 0.1pg/20g BW
«  1.0ug/20g BW CT26WTOVA- vs CT26WTOVAT: Max at 0.5M cells/mouse to have the same growth curve
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MRNA Dose = 0.1

mRNA Dose = 0.1 ug

mRNA Dose = 0.1 ug
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& 1500- 1500-
E 500 . UT o UT
-~ O VC O VC
Untreated (UT) = PBS only g = NP - LNP
Vehicle Control (VC) = Empty LNPs 2 1000
S 1000 & CRTps-LNP 1 ¥ CRTpsLNP
5
§
a
g 500 5 500
E ]
o
= <
~N
I
[TI 0
Complete response (CR) 0 5 10 15 20 25 9 5 40 15
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MRNA Dose = 1.0 ug
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mRNA dose =1 ug

(gender-balanced) (male) (female)
1500 1500 o UT 1500+ o UT .
- ut p Py Tumor burden in both
Untreated (UT) = PBS only o \L’ﬁp - Lnp - NP “Male” & "“Female”
Vehicle Control (VC) = Empty ] i . i .
o 1000 % CRTpsLNP 1000 -+ CRTps-LNP 10007 -+ CRTpsrLNP mice was

a
£
E
Q
£
2
2
.
o
£
2
+
<
BE
©
N
[
)

500+

o

0 5

10 15 20

significantly smaller in
the CRTps-LNP groups
= = 7 than in the standard

= I'LNP group

=
N

Complete response (CR) 5 20 25

| R |

= the disappearance of all tumors Days Days === Days
Untreated Vehicle Control LNP (mRNA =1 ug) CRTps-LNP (mRNA = 1 pg)
~1500- 1500+ 1500- 1500
£ -~ male -~ male ~- male -+ male
E female female female female
E — male - median — male - median — male - median — male - median
3 —— Female-median —— Female-median — female - median — female - median
S 1000 1000- 1000- 1000
Male = Blue 5 Tumor-free “Male”
Female = R : : / i i
emale = Red £ | cros | cros | cros o] CR:4/8 mice ONLY in the
3 - i .
T CR: 0/8 CR: 0/8 CR: 4/8 CR: 4/8 CRTps-LNP groups
q Ve /
§ e y ,,;;J/', - -
© 0+ 0- T 1 O 7 0 T T T T 1
0 5 10 15 20 25 0 5 10 15 20 25 0 5 0 5 10 15 20 25

Days

CRS ==

ANNUAL MEeTINé PHILADELPHIA, PA
JULY 13-18, 2025

& EXPOSITION

Days

Days

NEX T-GENERATIN
DELIVERY INNOVATIONS




US Patent App. No. 63/745,773

IgG1(Th2)/IgG2a (Th1) Ratios

2 weeks after the booster & Immediately before the tumor challenge

Th2 response (IgG1): Enhances antibody production
Th1 response (IgG2a): Enhances cytotoxic T lymphocyte (CTL) response

mRNA Dose =1 ug mRNA Dose =1 ug mRNA Dose =1 ug
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Standard LNP is very good at generating antibody body responses (good for infectious diseases).
But CRTps-LNPs generate more balanced Thl (IgG2a)/Th2 (IgG1) response than standard LNPs
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CRTs5-LNPs Induced Higher Antigen-specific Immune Cell
Responses Than Standard LNPs

mRNA dose =1 pg mRNA Dose =1 ug mRNA Dose =1 ug
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Central/Effector Memory T-Cell Ratios in Spleens

Flow Cytometry Gating Strategy Effector .Me.mory T Cells
1. Splenocytes 2. Singlets 3. Live Cells 4.CD3* CDg+ (CD44TS" CDB2LEY)
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CRTp5-LNP generates higher Central Memory Cells than
standard LNPs

Central Memory T Cells
(TCM) (CD44Msh CD62LMia")
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Conclusion & Future Works

1.CRTp3/4/5/6 PePlides are hydrophilic and compatible with LNP formulations

2.CRTps-mRNA-LNPs enhance uptake, endosomal escape, and antigen expression in
dendritic cells for LNPs formulated with SM-102, ALC-0315, and D-Lin-MC3 ionizable lipids.

3. CRTps-mRNA-LNPs uptake in DC2.4 dendritic cells is predominantly driven by endocytosis
over macropinocytosis.

4. CRTps-mRNA-LNPs delivery utilizes LRP1 and LDLR receptors.

5. CRTpssmRNA-LNPs cancer vaccine promotes more balanced Th1/Th2 responses and more
antigen-specific cellular responses than standard LNPs, which leads to better outcomes,
especially in male mice.

Future Works:

— Evaluate the intracellular trafficking and kinetics of CRT-mRNA-LNPs

— Evaluate different conjugation chemistries and peptide display density

— Evaluate biological sex as a variable at the tumor microenvironment and in DCs
influencing CRTps-mRNA-LNP vaccine delivery and immunogenicity.

NEXT-GENERATION
DELIVERY INNOVATIONS

CRS ==

ANNUAL MEeTINé PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025




Thank you! Questions? T Chorvensiry

OF UTAH

Undergraduates Students

Postdocs & Grad Student
Vincent Wei, PhD Negast Thota, MS
Reena Jatyan, PhD Katelyn Woo, BS Shannon Wodicka
Zitao Ma, MS Maeko Plotena

Arianna Anderson, BS

Nagasrl ThOta, MS Shotaro Odaka

Greshma John, BS

Research Specialist Joseph Galperin

Tyler Friedlander, BS (Chem)

i i Damian Zh
Arle”e Tsal’ Ms Moe Fakhri, BS (Chem Team) amian £hao

Shivani Manimaran

Sunjae Lee, BS (Chem Team)

The State University Evelyn Chang
of New York

Sherman Yen

BINGH AMTON Shivani Manimaran

UNIVERSITY Shannon Wodicka

STATE UNIVERSITY OF NEW YORK

Maeko Plotena
N I H National Institute of
General Medical Sciences Shotaro Odaka

R35GM155362 Joseph Galperin
- B _
O Damian Zhao
f i Foundation to Eradicate Duchenne
BINGHAMTON

SCHOOL OF PHARMACY AND
"HAR

UNIVERSITY | PHARMACEUTICAL SCIENCES

CRS ==

ANNUAL MEeTINé PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025

NEXT-GENERATION
DELIVERY INNOVATIONS




