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20214 20224 20234 20244
2021.06 2021.09 2022.05 2022.10 2023.10 2024.01
IND ¢! A Ch Xt CH & X} CH & XF Follow-up AYEDA

= SE B FOo 2= 28

Bl 7H Of it 14f RledA[] TISH o1t (2023.08.25 7| F)
Randomized(30) Drop-Out(1) Ongoing(4) Completed(25)
Planned Screened | Screening Fail
1

4 15 0 1 0 4 15 10
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' 03. 7]3]2.4 1) CDC M update 2 Q13| HBV vaccine HE HEHCHA!

I

CH CHA

All infants

All children and adolescents younger than 19 years of age who have not been vaccinated
Adults aged 19 through 59 years (2022. 04 CDC E* update)

Adults aged 60 years and older with risk factors for hepatitis B

NN NN

Adults aged 60 years and older without known risk factors for hepatitis B (may receive)

Risk factors for hepatitis B
. Persons at risk for infection by sexual exposure
. Persons at risk for infection by percutaneous or mucosal exposure to blood
o Persons with current or recent injection use
o Household contacts of persons who test positive for HBsAg
o  Residents and staff of facilities for persons with developmental disabilities

o Health care and public safety personnel with reasonably anticipated risk for exposure to blood or blood-contaminated body fluids

o Persons on maintenance dialysis, including in-center or home hemodialysis and peritoneal dialysis, and persons who are predialysis

o Persons with diabetes at the discretion of the treating clinician
. Others
o International travelers to countries with high or intermediate levels of endemic hepatitis B virus (HBV) infection (HBsAg prevalence of >2%)

o Persons with hepatitis C virus infection

o Persons with chronic liver disease (including, but not limited to, persons with cirrhosis, fatty liver disease, alcoholic liver disease, autoimmune hepatitis, or an
alanine aminotransferase [ALT] or aspartate aminotransferase [AST] level greater than twice the upper limit of normal)

o Persons with HIV infection

o Incarcerated persons
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03, 713124 2) A|ZH MEH M3 (WW Market Forecast of HBV Vaccine — GSK H|2l) CHA .

EIp TN

CDC *i wist SO 2 Ols) BY 7He oA A% MBS

- ZF=2 /49l cjj A i M Heplisav-B2} PreHevbrio0l| 2|8 20o{d Z1o = of &t

800 -

700 - -
= 600 -
E
123
o 500 -
D
4
(‘_5 400 T
n
=
< 300 -

[
200 -
]
-
o I I I
O T T T T . T . T T T T T T T T T T
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
E Heplisav-B (DVAX) B PreHevbrio (SCVCTX) EHBvaxPRO (MRK) mJNJ-0535 (IJNJ) Euvax B (LG)
(Europe) (K= INL F)
m Heplisav-B (BAVA) B Hepavax-Gene (JNJ) mRecombivax HB (MRK) m Other
(USA)
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' [£t1] Dynavaxiit 718 % Heplisav-B 0= 20|

2|ALE Dynavax Technologies
HEdr 1996'4

o =4 (22) $722.7M

dedo|Ql (22) | $282.5M

Al7t5Y $1.39B

o] +
3 =
-22| ME diA

-2020 O = $36M

« IAZLHM9 ML LY HASZH HS AL

Al 7454 2023.04.21 7| =

Dynavaxiit 57 2 Heplisav-B O§= 3! H|= 2=0|

= Heplisav-B OlE  —0—Heplisav-B O = HIS

CAGR: 107.4%

$125.9M

83%

$34.6M $36.0M

$6.8M
|
2018 2019 2020 2021 2022

X =2 05 MACHH| 0j= H|SO| ZtA ole AZ1LH9 7|2t &

o
FZLHMo WA T HASTH HMS Al g4t oiE S7he.
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[£t11] Dynavaxiit Heplisav-B Ot#H|&! HEF CHA /=

& xprtiea

PROTECTING YOUR ADULT PATIENTS CAN BE AS

EASY AS 1-2-8

HEPLISAV-B is the first and only adult hepatitis B vaccine that provides series
completion with just 2 DOSES IN 1 MONTH™?

FEWER FASTER EFFICIENT

DOSES PROTECTION WORKFLOW
MORE PATIENTS NEED VACCINATION'* HEPLISAV-B PROVIDES 2-DOSE EFFICIENCY? -
Find out how many more patients are Discover how 2-dose HEPLISAV-B can
eligible for hepatitis B vaccination in 2022. make series completion easier and protect

patients faster.”®
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" X ZSH L AL X] HHAl S EF CHA

fe
5| Kpaiei

CHE 2T o= 0F 5 PHN AN 20t7t 2 GSK Mg Hd SHoZ A|IF 98 &

Zostavax (Merck & Co.) Skyzoster (SK) Shingrix (GSK) CVI-VZV-001 (CVI)
- W {] o\
Z0STAVAX @ 9/‘ - :1 CHA\vd i
i e
GlaxoSmithKline f/\' i -‘ (e
€9 MERCK e oE & oF &2
SK " Hroj2A10j914
| Adj | ASO01 [ Adj | Lipo-pam™
(Liposome+MPL+QS21) (Liposome+L-pampo ™)
20064 20174 20174
S| =2 SFHHA Zostavax (=2t B L) SHHHA| AMXF = e = W Shingrix 1=
250| E2 GSK =gt Al m Shingrix (K¢ A1) =gk B Al A = (A =B Shingrix DHE) S

96.9 97.4 91.35 20174 $783M (CH =TI HHA AJE ©H| O4E)
70 63.9
34.6 20184 $1,029M (CH& I 71 BHAL A|E TA| Of )
$1,009M (Shingrix O =) X
20194
50-59A 60-69A 70A1| O] & $2,329M (Shingrix Oi )
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" KpM|CH EHA XHZF CjAHEE] HHAL CVI-VZV-001

CHA

.
5| Kpaiei

AlZE
[ Ry

rot

S

o[

Shingrix(GSK)2| 3t4 > Al E=
(=t g SHH + HAS ZH| AS01)

Common Side Effects of Shingrixe

Where you got the shot: The rest of your body:
¢ redness * muscle aches
* swelling * tiredness
* pain » headache
* shivering
o fever
¢ stomach pain
* nausea

CDC ACIP

(Advisory Committee on Immunization Practices)
o X =T A1O1 Shingrix A S A5 S (2017.10. 25)

o CF FALA| Mot 5F 9l Flu-ike symptom=s 2%

* ASO1 : Liposome + MPL + QS21 2 74 E|& GSKe| HAS U

= T2os GSK X Z HiH| 3 720| 8l= CVI-VZV-001

£3 0|17} Sl= CVI-VZV-001

(RAZ=B} oE B+l + B S 2R Lipo-pam™)

KEMICH S THE S CHALEZ] 2

Vaccine ! !
CH Institute ] of
15 | KA = | AFA
o Al = R
Ugngd e
CVI-VZV-001 jigmet Some S

W P8

Mz Best in Class First in Class
Ho 75} (CHAF= X1 of| k5 (PHN 0Of| k5 1py
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&R » Zostavax(2F 53} A4HuH 4l
Antiviral oS
Treatment

ZOIRU= HO|ZHAE ZEfotEz T HEA

Rl S| SERLO)| £017t Oof2{=
* Shingrix(Ri =g U A)
HBA S REEO| ez
Mzt 858 Sttste CHat =T Xt £0{7} oj2{g
EHQE.I_I L J
Z AKX}
CHALEE x| 24l :

CVI-VZV-001

« Polyfunctional THIZ §-=
> 2IH o 2 HO|2{A FAIS AKX (PHN2Z 7
PHN 2 & 50% 24|

cie oA H))
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o kg Bt CHAL L.

oF= o} B A (Zostavax, Merck & Co.)11t9| &5 H| X Z=ot B8 A1(Shingrix, GSK)1tO| &5 H|
MNz=d Hogutg 24 MNz=d HHkg 4
8 300- 8 .
g IFN-y 5 300 IFN-y ELISPOT )
g G1.PBS g G1.VzV g 23 2,519 + AS01 (Shingrix, GSK)
g 21 G2. Zostavax (Merck & Co.) 5 200 G2.V2ZV gE & 2.5ug + Lipo-pam™ 1x (#1)
8 100 G3.VZV gE g @ +alum & T B G3.VZV gE B2l 2,59 + Lipo-pam™ 1/2x (#1)
3 h o 4 100 "
& G4.VzZV gE & + L-pampo™ & G4.VZV gE 28l 2,519 + Lipo-pam™ 1x (#2)
z olz T um G5.VZV gk & + Lipo-pam™ zZ L G5.VZV gE 9 2549 + Lipo-pam™ 1/2x (#2)
B G1 G2 G3 G4 | G5 = Gl G2 G3|G4 G5
. Polyfunctional T cell &4 ~ . Polyfunctional T cell & )
£ 40 G2 2 604 G5 2 507 G £ 30 GS@Q
2 - 40 -
§ 20 g 5 20 5
5 5 20 s g 10
g 10 § g10 5
£ £ o0 _IE— £ 0 2
IFN-y + IFN-y + S R IFN-y * - IFNoy + - - + + +
TNFa - + - TNFa + -+ + o+ TNFa - TNFa -+ - + -+ 4
IL-2 . _ + IL-2 + + o+ o+ IL-2 - IL-2 - - + - + + +
1| 1§ 2 N3] 1 N 2 | [ 1 B 2 N3]
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2F 50M Ol 65M| DJZte| Aot FRloA Cvi-vzv-0012| QHE-d Bl Liefd S E7tot HEAES HMSH7| flet

Ciz=a, S0 A 1 Al

o AEZ2 QVI-VZV-0012 28 W &9
A>T 1: 83 AIF™LX] CVI-VZV-001 0.37 mLE & 23] (0, 8W, Z 13|4) &0
- A"E 20 8F AIETX| CVI-VZV-001 0.50 mLE & 23] (0, 8W, Z 13|4) £
« OZZ2 8F AHNX| AAEAF 050mLE Z 23] (0, 8W, ZH 13|4) 2] L} £

« 25 FO 2 48F Ot d &ol
« E56F (AT 1, AIEE 2, CHED)

Screenin
g Treatment Follow-up
Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Visit 7 Visit 8 Visit 9
AW~ 0 IZE MBS E MPSS WSS WEES MEPS PR gt
AW AW aw 1w AW 24w 48W

HabzZ 2l of ekl Al CVI-VZV-0012| 9t 4 (Safety), LHSf 4 (Tolerability) 7t

[EEN
2t
ok!
=
02!
A

o CHAZT of el Al CvI-vZzV-0012] ™| H(Immunogenicity) 7t
- MU HAEZ : Anti-vZV &M 24, Anti-VZV glycoprotein ELISA
- M= HAES : IFN-gamma ELISpot &4, Polyfunctional T cell £4
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Planned |Screened
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. FEjO|E X3 « TLR adjuvant Xt4|2] - _ ;R_L o Zj=%t el + adjuvant L-pampo™
ex + adjuvant L-pampo™ gor|s 28 R TR - OFH, SEAI0| EQIE BUE
S ]S
o S X 22} 2fUUX]| Zat o LMIZ AFED HAES3} 20t . oIS Hio{ S I SOl
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24754
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Phase 1 Phase II Phase I
NovoCure IMA970, Immatics GV1001, Gemvax Pha§e 1 _Trial ?hOWS No Surviv_al Benefit of
DDNZE 7ot | et (501-2|OfH A F) Adding First-Line IMA901 Vaccine to
Sunitinib in Advanced Renal Cell
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10 Summit (2022)

| Peptide
Bpota Al

|

L-pampo™, a novel TLR2/3 agonist acts as a potent cancer vaccine
adjuvant by regulating dendritic cells in draining lymph nodes

Eunyoung Chun', Eunb:

Robust T-cell immune responses are critical for the development of cancer vaccines.
TLR agonists enhance innate and adaptive immune responses and have been
evaluated as efficient adjuvant systems. We have developed L-pampo™, a
proprietary adjuvant composed of TLR2 and TLR3 agonists, which induce strong
humoral and cellular immune responses against infectious diseases such as HEV and
SARS-CoV-2. Most recently, we identified the therapeutic role of L-pampo™, which
promotes anti-tumor immunity and enhances immune checkpaint blockade. Here,
we demonstrate that L-pampo™ promotes dendritic cell (DC) activation and
recruitment in draining lymph nodes, followed by antigen-specific T-cell immune
responses and anti-tumaor immunity. This data support that L-pampa™ can be a
potent adjuvant system for cancer vaccines.

Figure 1. L-pampo™ promotes BMDC maturation |

A 040 ¢ MHCH I Mature DT & LAz

] T £
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L Generation of bone marrow-derived DCs (BMDCs) and activation of BMDCS with
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Figure 2. L-pampo™ and the combination with GM-CSF or Montanide

promote the and of the DC in draining
lymph nodes
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Cross-presenting DC

(A) Representative images of draining (s nd non-draining lymph nodes (ndLNs) from
mice immunized with OVA peptides admixed with various adjuvants including L-pampo. (8)
Total mean DC number of dLNs and ndLNs. (C) Expressian levels of costimulatory molecules,
CDBO and CDB6 in CO1c+MHCI+ DCs from dLNs and ndLhs. The X-axis of each graph is the
mean fluorescence intensity (MFL). (D) The mean number of cDC1, cross-presenting Di
and pDC (plasmacytoid DC) from dLNs and ndLNs

Figure 3. L-pampo™, and combination with GM-CSF of Montanide increase
antigen:specific T-cell esponses
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Figure 4. L-pampo™, and combination with PD-L1 antibody, reduce tumor
creases mouse survival

(A-B) Mice were inoculated with £G.7-QVA tumor cells and immunized with GVA or OVA plus
L-pampa (D3 and D10) followed by injection of PD-L1 antibody (D11, 13, 15, 17, and 19). (A)
Tumor volume. (B) survival rate (%). The data shown indicate the mean = SE. ** Pe0 01, =

£<0.001, one-viay ANOVA

Conclusions

L-pampa™ promotes the recruitment and activation of DCs in draining lymph nodes,
inducing antigen-specific T cell responses and an anti-tumor effect. In addition, the
combination of L-pampo™ with GM-CSF or Montanide increases DC maturation and
T cell responses. This study suggests that L-pampo™ can be a potent cancer vaceine
adjuvant and a sufficient candidate for combination treatment.
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Introduction

# Immunatherapy holds the potential o induce potent and durable
responses. but few patients respond favorably.

# Among numerous sirategies io enhance the therapeutic efficacy of
cancer immunotherapy, Tol-ike receptor (TLR) agonist-based
approaches have been studied for & long time since they figger the
innate_immunity and_generais antigen-specific T call responses to
fight against cancer.

4 Hare, we developed a novel TLR1/2/3 agonist. L-pampo™, that
promotes snti-tumor_immunity and enhances immune checkpoint
biockade,

Materials and Methods

% Generation of TLR agonist: L-pampo was provided by CHA
‘Vaccine Institute (Seongnam, Korea.

TLRA/2 aga_nisl

Cytakine

®

Tyoo | FH T

4 Tumor model and treatment regimens: CSTBL'S wsre SC
implanted with MC38& colon, MB4% bladder, and KPC pancreatic
cancer cells into the night flank. Tumos-bearing mice were treated
with L-pampo. For immune checkpoint blockads, oPD-1 {8 mofkag)
antibody injectad IP,

“ Data analysis: Tumor growth was monitored afier treatment and
comprehensively analyzed by fiow cytometry, multiplex tissws
imaging. and immune profiling assays.

Results

Figure 1. intratumoral freatment of L-pampo delayed the tumaor growth
in vemious cancer models.
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Figure 2. L-pampo enhanced intratumoral infilttration of CD8* T cells
with increased effectonsuppressor ([CDBMTreg) ratio in MC38 colon
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Figure 3. L-pampo frestment inreased the tumor-specific effector
function of the splenocyte.
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Figure 4. Intratumoral treatment of L-pampo leads 1o systemic immune
response in MC38 colon cancer.
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Figure 5. Depletion of CD8" T cells significantly sbrogated the anti-
cancer effect of L-pampo.

giriatic

Figure &. L-pampo treatment exensively reprogrammed the tumor
immure microanvironment.

TLMZ ralatest

Intratumoral immunotherapy with a novel TLR1/2/3 agonist, L-pampo, induces
umor immune responses and enhances immune checkpoint blockade

, Hyungu Kang?, Jungki Cho?, Jung Sun Yum?, Chan Kim', Hong Jae Chon’

m B8

Figure 7. The combination of L-pampo and aoPD-1 markedly delayed
fhe tumor growth in MC38 colon cancer.

i s v

Figure 8. The combination of L-pampo and aPD-1
intratumaoral CO8* T cell infitration.

Eont 01 L purrgn

Figure 8. L-pampa treatment notably increased tumar antigen (KSP -
specific CD8" T cells.
Cont L-pampo

% Tatramar* in 08"

Conclusions

< Overall. our study demonstrated that infratumoral immunotherapy
with L-pampo elicits strong anti-tumor immunity within the tumor
microenvironment  and  strengthens  the efficacy of immune
checkpoint blockade.

* ¥H, BCA, HE, JC, and J5Y am amployees: of A Vaccine insiibuie. The oivar suthors decia
Tt ey hire B0 competng intests.
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L-pampo™, a combination of TLR1/2 and TLR3 agonists, induces robust caspase-3

mediated cancer cell death and CD8+ T cell response in the tumor microenvironment .o, - =
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L-pampo™, a novel TLR2/3 agonist, induces antigen-specific T-cell
immune responses by regulating dendritic cells in draining lymph nodes
Eunbyeol Ko', Yoonki Heo!, Sejung Park', Si-On Park', Byung Cheol Ahn', Jung Sun Yum', Eunyoung Chun'

'R D) Caner, CHA Faccine fnst

Cbjectives
TLR agonists ‘enfance innate and adapthe immuna responser and hawe bean
waliated 35 officon aguant syctoms. Wa hag Gewicoed Lopampa™, 2
progratary adjant ienpocad of TLRZ and TLRI agonists, which induces siang
fumosat ang cellulas immune respanses agans infecticus dissases. Receeth, wa
idenitifiod the therapetic sole of L-pampa™ which peomatos ant-fumor immusity
andl onhances immies chackpoint blockade. In this study, we damonzate that L
pampc™ pramotes dwndrio coll (D] actvation and rocrumant in drasing henph
noces LN}, fallowsd by antgen-pocific T-cill lmmung responses and 3T umar
wifect

Methads

To ganarats mouts ong manow-sarved OC (EMOC) we irolated B cobs and
diffarentiated tham inta imenature OCE with GM-CSF and 1L-4 Then, we climuated
BMOCE with TR liginds oe L-pampo™, and dnalyed the manusation markes
mxpressicn and cyickine procuction. To assess (e efect of L-pamoa™ in D
activation. in e Sy, we SubCUEINeCsty (Le] Idminstered mica Wi OWAZST
264 peptide formulated with wasi adjuvants Then we harvested e LNs and
aralyzed DC socnémant and activation wsng flow cptomatry, For anaksis of
iy ity and ant-tumor Emmanity, the mice weem Sco (meunzed with
DAI5T 264 paptice with various adjuvants, and we maasired DV pegiids-spacific
TFN-p sacreting colli. M aico immunized EGTOVA-baaring mica whh A with or
without L-pampo™ ard maacured Tumes wiuns,

L-pampet® incraased COM0, CDBL and MHC dass 1l eagwassion and productce o

in BMDCs comparod to TLRZ ar TLR2 Agand-stismulated BMDCS In siditian,

Mo weew Immonind wih OVAZST26d peptido acmised weh L-pampo™

promoted the recratnent and the activation of DCs i dUNG, and DA peptice

spocilc T call respansas. Funarmors, L pampa™ suppresse tumcs growth and
crazsind sorvial in e beang mice

Results

ituie, Seaugnam-si, Fyeongei-do, Republic of Korea

L Goneratian af bane marmow-derived DCs (BMDCs) and activation of BMDC
with adjavants including L-pamac’
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Figure 2. L-pampc™ promotes the recuitment and the actiation of
the DC population in draining lymph nodes
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Figure L L-pampa™, or combination with GM-CSF, increases antigen-
specific T-cell respomses
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Figure 4. L-pampa™, or combination with PD-L1 antibody, reduces

tumor vabume and increases mause survival
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wary IV
Conclusions

L-pampo™ peamate the recrdtnant and acthation of OCs nckiding cOC1 and
s praenting D In draining lenph noces, folowsd by inducing antigen-specifi
T cofl respanses and ants-nemar #oct. Addivcaall, the combination of L-pampc®
with GM.CSF ar Montanide incroases DC enauration and T call respansa. This study
saggasts that L-pampe™ can ba 3 potet cancer vacone sdjnant and 3 sulficien:
canelidans for combénation Beatment
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Original research

Intratumoral immunotherapy using a
TLR2/3 agonist, L-pampo, induces
robust antitumor immune responses and
enhances immune checkpoint blockade

Won Suk Lee,'* Dong Sung Kim,'” Jeong Hun Kim,' Yoonki Heo,” Hannah Yang,'?
Eun-Jin Go,'# Jin Hyoung Kim,"? Seung Joon Lee,' Byung Cheol Ahn,*
Jung Sun Yum,* Hong Jae Chon © " Chan Kim © '#2

ABSTRACT
Background Toll-like receptors (TLRs) are criticel innate
Immune sensors that elict anfitumes immune responses
In cancer immunotherspy. Although a few TLR agonists
hive besst approved Tor the treatment of patients with
earty-staga superficial cancars, thelr therapautic efMicacy
I limitee! in patient with advanced invasive cancers. Here,
we identified the therapeutic mle of a TUR2/2 agonist,
L-pampa iLP}, which promotes antitumar immunity and
enfhances the immune checkpoint blockade,

Methods We generated LP By combining a TLRZ agonist,
Pam3CSKA, with & TLR3 agonist, Poly {C). Immune
respenses 10 stmulation with various TLR agonists were
campared. T bearing mice were in:

treated with LF, and their tumor sizes were measured,

The antitumor effects of LP treatment were determined
using fiow cylometry, mulfiplexed imaging, and NanoString
nCounter immune profiling. The mmunotherapeutc
potertial of LP in combination with c-programmed cefl
death peotein-1 (PD-1) or a-eytotoxie T-lymphocytes-
aasociated profein 4 (CTLA-4) was evaluated in

WHAT IS ALREADY KNOWN ON THIS TOPIC

—+ The toli-iika recaptor (TLR) signaling pathway & an
Important link between the Innate and acaplive Im-
munity. and induices anticancer IMMLNE Fespanses.
L-pampo (LP), a TLR2 agonist, revealzd to be an
efficiant vaceme adpvant, but s antitumor efficacy
remains o ba elucidatad.

WHAT THIS STUDY ADDS

= Inlratumaral adminisiration of LP promates the
ramodaling of the umar microenviranmant by ac-
Tivating tumor-specific T-cell Immunity, Notably,
the combinaticn Immunotherapy with LP. o-pro-
grammed call death peotsin-t (PD-1), and o-
cytotowic  T-ymphocytes-associated  protein 4
(CTLA-4) elicits the most potent antiturar response,
leading to compiete tumor regression and long-term
averall sunival.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE, OR POLICY

MEC38 colon cancer and B16F10 melanarma
Results The LP treatment induced 8 patant activation of T
hiedper 1 {Th1) and 2 [Th2)-mediated immunity, lumar cali

apapiDsis, Bnd immunagenic tumor cell death.

= Inlratumaral LP treatment may be & promising ther-
apeutic sirztegy 1o enhance innats and adaptive
antitumor immunity within the twmor and potentiate

LP freatment effeciively inhibRed tumar progression by
aetivating tumor-speciic T cell immunity. LP-induced
immune respansas were mediated by COB™ T calls and
Interfaron-v, bul not by CO4" T cells and CO257 T cells,
LP simuitaneoushy activated TLR2 and TLR3 signaling,
thereby extensively changing the immune-related gene
within the tumar mi i (TME.
Morecver, infratumesal LP treatment led fo systemic
abscopal antitumer effects in non-injected distant tumors.
Motably, LP treatment combined with oPD-1 and aCTLA-4
further enhanced the efficacy of monatherapy, resuting in
complete turnor regression and profonged averall survival.
F . LP-basad ination i
elicitad durable antitumar immunity with tumor-specific
Immune memory In colon cancer and melznoma

to
Dr Chan Kim: chani@ens.ac &

Or Hong Jae Chor;
minidoctor@ha ac ke

Our study that intraty
LP treztment improves the innate and edaptive antitumar
immuniy within the TME and enhancas the efficacy of
cPD-1 and cCTLA-4 immune checkpoint blockade.

the i e efficacy of immune check-

paint inhibitors.

BACKGROUND
Advances in cancer immunology  have
revealed the potential of various immuno-
therapeutics involving immune checkpoine
inhibitors  (1CIs).~"
these strategies still has limitations, including
primary and acquired resistance, and
immune-related adverse evenis, despite their
poetent and  durable  antiumoer cfﬁtalc}."'g
Therefore, the optimization of cancer immu-
notherapy remains necessary.

The wlllike recepror (TLR) signaling
pathway representsa critical inger e tweeT

innate and adaptive  immunity,  thereby
12is

enhancing anticancer immune responses,

BM)

Lee VS, et al J immunalfier Cancer 2022, 10:2004799. dow 10,1136 2022-004798 1

However, the use of
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