Shaping extracellular vesicle fate through functional
protein corona formation for liver fibrosis treatment

_5 HKU LKS Faculty of Medicine

=) Department of Pharmacology
SN M d & Pharmacy
EAXRBEENERDR

FTHERgESEtE®
The Hong Kong Jockey Club

. . . . Charities Trust
Revadee Liam-Or, Calvin Chun Long Cheung, Debajyoti Chowdhury, Khuloud Al-Jamal
The research work described in this poster was conducted in the JC STEM Lab of Nanomedicine for JC STEM LAB
L. Nanomedicine for Advanced Therapy
Advanced Therapy funded by The Hong Kong Jockey Club Charities Trust. W R KPR BN
MSC culture optimization
INTRODUCTION
Rationally optimized EVs
(11% O, + 10 mg/mL albumin) Therapeutic surface engineering el Liver fibrosis problem
» Y GRNAcoating P emamedwgeing - PrOgressive inflammatory disease
.k, N EY { cnevlessilencng g.Xe) - No approved anti-fibrotic therapy.
< DoE X R | PN ° o .- . .
Altering oxygen condition | optim?zation ' \ o : %.k P Q j/j/ RO ;‘@l - MSC'EVS alre prOm|S|n g bUt rapldly
. S‘SIS .{ r ‘ Ag::.on;;n d}(ég g ¢ _' 1 ° : Reduced inflammation Clea red
] 4 SiRNA *f % e L Previous finding
. Liver fibrosis ? Uptake in liver non-phagocytic cells DS [th < Albumin corona improved liver
l ‘T‘ie:’?“f‘l’e by ":a"mp*lf“?tes < ey - targeting and retention (1).
o limi . . nt-iNnrlammatory activity rogrammapie nanomeaicine .
Limited therapeUtlc OPtIOHS .Varying albumin concentration Cu rrent hypOthESIS
Hypo>(<1i§ ﬁ‘oi‘,!,‘.’,t‘a%‘i:.‘:)““‘“g Optimized corona engineering can
enhance EV functionality and enable
Engineering EV Fate Through Protein Corona Design therapeutic surface loading.
Methods RESULTS
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STEP 4: Modular therapeutic siRNA corona loading
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Key 1: A model-predicted optimum near 10.6% O, guided selection
of BSA6 (11% O,) as a practical lead formulation balancing EV
productivity and corona enrichment.

B. Inflammatory responses mediated by EVs in activated macrophage

Key 2: EV formulations exhibited
TNF-a (pg/mL)— 2000 . . .
o distinct uptake behaviors and
IL-6 (pg/mL)- oo inflammatory responses, supporting
oo the need for integrated multicriteria
R ot selection.
$ I I T I I T I AT IS Criteria W) S ) Ranking
i i EV yield
3) Integrated candidate selection AIIDv . Multicritoria BSA6
- umin corona weighting BSA13
Key 3: Integrated multicriteria  TNF-a reduction l BSA11
analysis identified BSA6 as the  IL-6 reduction | | BSA1?2
lead formulation balancing EV ~ IL-1B reduction ~ Distance-to-ideal BSA3
' . . ~ analysis
physicochemical properties HEPG2 uptake BSA2
and biological functionality. TLX-2 uptake }
J Macrophage Candidate ranking
uptake
4) Programmable therapeutic corona functionalization e
A. Functional siRNA delivery using lead — !
EV formulation ——r n
30000+ b 1004 |
1) Non-treated o, ot r ol T
2) Free-conjugates (BSA-siGFP) 20000~ . - g 50 N
3) LNPs encapsulated with conjugates = e ! O 1o .
4) BSA6 coated with conjugates 100007 - = o
5) Non-optimized EVs coated with conjugates . ;

L@ G @ 6 L@ G @ 6
Key 4: Distinct EV corona environment (BSA6) support functional siRNA
surface loading and gene silencing.

CONCLUSION & FUTURE WORK

These findings establish protein corona engineering as a rational strategy for
developing tunable EV-based therapeutics for liver fibrosis. Ongoing studies
aim to validate the in vivo therapeutic performance and translational potential
of optimized and modularly functionalized EV systems.
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