A novel LNP/mRNA-based STING immunotherapy approach for chronic HBV infection
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Background

In this study, we evaluated a novel universal STING mimic (uniSTING) formulated in lipid nanoparticles (LNPs) delivering
MRNA encoding uniSTING. Upon expression, uniSTING self-assembles into tetrameric and higher-order polymeric
structures with constitutive activity, preferentially activating the IRF3/IFN-I axis while minimizing NF-kB signaling. In vitro,
uniSTING robustly reduced HBV cccDNA replication. In naive mice, systemic delivery elicited strong serum IFN- and
ISG Induction. Importantly, in a chronic HBV carrier mouse model, LNP/uniSTING administration led to sustained
reductions in serum HBV DNA and HBsAg, together with the emergence of anti-HBs |IgG and broad ISG expression.
These findings indicate that uniSTING can overcome immune tolerance and elicit potent antiviral and humoral responses,
highlighting its potential as a therapeutic strategy for chronic HBV infection.

' Methods & Results p———

. - = - . \
1. uniSTING boosts antitumor immunity via 5. uniSTING treatment suppresses HBV replication and induces anti-HBs IgG
preferential activation of IRF3/IFN-I pathways oroduction in chronic HBV mice
o (LunisTiNG ) A 1o- HBV DNA B. 2 HBsAg
6 < 5 -l\“]-

LN P-uniSTING-mRNA & PBS

.. .o 2% o _i‘i'
. 'a.; ? 1"3'. s N “.,' 0 q:ﬂ.:. ' r Jum p65 p50
ﬂ:i-,_‘ S T4 ."‘“ ** TumOUF ce w2 75 ol 9- f f _‘_ UnISTlNG
a [

% %k %k * %

* %k %k * %k

* %k

EV/mlRNA

X%

Plasma (copies/ml; xLog1o)
oo

Fold change (xLog+g)
o
*

“ IRF3
ma &
St 2 -
i p50 ™ . uniSTING
o uniSTING
umSTING X* Cytotoxm MemorY \ \ \ \

T cells response

Wang, Y et al. Nat. Nanotechnol. 2024 ° 6 ;—, % _ 6 1'1 1'3 0 S 7 9 11 13
> < wpi wpi
2. UniSTING significantly reduces cccDNA replication C. G HBS 10G
A Hour: -48 0 24hpt  48hpt 4 S
' | | 1 ] . Mice inoculated with AAV-HBV were
Transfection: Add treatment: | - T _ . .
mcHBV—ctchNA- IFN-Bt (sotowth) or  Collect cells and supernatant 3- administered with two doses of uniSTING.
o T femt - « Mice were bled every four weeks and
B 24hpt 48hpt § euthanized at 13wpil.
— w0000 T S 2  HBV DNA was extracted from plasma and
450000 — | é_ % § measured by qPCR.
400000 3, & 250000 © . . « Serum HBsAg and anti-HBs IgG were
, 350000~ YT ¥ measured by ELISA.
E & 3 200000-
© 300000- is 5
5 150000 - - 0
250000 ==
\_ /
200000—— 100000 ——1—
o o & & & 4 )
HBV totRNA HBV3.SKORNA -« At 13wpl, mice were euthanized. RNAs
- ) - '—I and proteins were extracted from snap-
& 10] 5 TS R frozen liver tissues.
“t ¢ |* .+ HBVRNAwas measured by RT-gPCR.
A. LISTING vrmy STING g ’ g . « HBV proteins were measured by
l l l l l l 0.0 : 0.01— : Immunoblot.
M % e _— i c
8 weeks old 6 6 8 weeks old 6 o 6 . ¢ ¢ s HBsAg/B-actin HBcAg/B-actin
Naive mice B . 2.0 * % 1.5-
B. serum IFN- C. 15G-1516hpt CXCL-10 16hpt AAV-HBV + PBS AAV-HBV + uniSTING | |
100- 5 XA xk 200- HBsAg “ S B - - s e el G 7 e 1.0- ofe®
-@- Naive | bl | | :
* % % ® ! c — - 0 A A
- e %4_ _I_ %150_ .. H;;g -t i e ... o o .. 104 o 1 - ‘a
%)60— g.1 % g ! i L — 0.5- Y A A
o ke g 100+
S 40- %2_ > "0 PBS  uniSTING "0 PBS  uniSTING
S 20 E 1- é‘ E - ’
0 + 0—— . 0-——4= Conclusions
Ohpt  16hpt  48hpt Naive AAV-HBV 16hpt  16hpt
- / . . . . . .
( _ : : 1|1, In vitro uniSTING stimulation led to strong reduction in HBV
4. uniSTING induces IFN-B and ISG expression only after the cccDNA gene expression
second dose in chronic HBV mice. . _ _ ' _ . _ _
A - 2. Administration of uniSTING in nalve mice triggered robust
. - . - CXCL-10 . . .
SeumINg ISG-15 IFN-3 and ISG responses, but not in HBV carrier mice.
_ . % ok % % 200 - " . . . .
| 4 AAV-HBV2nd 16hpt 450 : . ' 3. Repeated treatment of uniSTING In HBV carrier mice
~ 30- 4 S T e 2 150 4a : :
g . £ 100- 5 L resulted in stable reductions of serum HBV DNA and HBsAg.
s 1 E 2 10" 4. uniSTING elicited anti-HBs IgG responses, demonstrating
S > 50~ NN Z | “ys .
o0 x z S e ) the ability to break immune tolerance.
L 0 ——otbici . 0 L —adies ' 0 b | )
|| UNIVERS[TYOfMARYLAND INSTITUTE OF THE UNIVERSITY H BV
SCHOOL OF MEDICINE HUMAN VIROLOGY of NORTH CAROLINA

NS

NIH R01 Al181664 2 CEETEE SInL] INTERNATIONAL MEETING



	Slide 1

