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AR166 induces stem-like CD8" T cell expansion and durable antitumor immunity in

I I I Introduction I I I ARI166 drives cis-acting IL-2v signaling through PD-1 and/or LAG-3 anchoring
anti-PD-1-resistant MC38 model

Immunocytokines fusing anti-PD-1 antibody with interleukin-2 (IL-2) have demonstrated therapeutic A. o o B. C.
C g .. . . . : C g er s .. Cis-acting IL-2v signaling IL-2 reporter cells PD-1*LAG-3* CD8"* T cells A. D
potential 1n clinical settings 1n overcoming resistance to PD-(L)1 inhibitors. However, clinical response rates -
were varied, highlighting the need for improved efficacy, particularly in tumors with primary and acquired Cis-Acting D8 T Cel 24- Expression 100- Pretreated N ?\ -
. . . - ells e MC38 (R) . 7 2 .
resistance to PD-1 blockade expressing high levels of LAG-3. N 20- o Nore g -+ anti-PD-1 £ ’ )" ooz s Mess () [ LR £ p., QW>x2,30 mghg
. . . . . ; . o« e . ' g 1.6 . i L -v-- anti-LAG-3 L%' Tumor free u% v v
Emerging evidence indicates LAG-3, a key immune checkpoint, acts synergistically with PD-1 to promote T N\ 2 60 S 1 o o DA + anLLAG.S - | AT ———— 260,00 | 5 o g |
1 1 - D- + S o > N 2 | humanPD-1k.i. Groupi = ki | >
cell exhaustion, while dual blockade of LAG-3 and PD-1 can reprogram CDS&8" T cells and Tregs to enhance 5 2 06- ~ PD1&LAGY ~ None P nmror (n:TJSef’g”r%up) L o P e S .
. . . L4 mor size mor siz : Tumor volume., B.W.
antitumor immunity. : e e oo ] = 300 mme 500 mo
. . . . . . . w 20 0.0 U NN N NN N — —
Here, we present AR166, a novel tri-specific immunocytokine (“Multi-AbKine”) that simultaneously targets k R
’ ? _ . . . . LAG-3  PD-1 , IR o NIRRT R NN
PD-1 and LAG-3 and incorporates an affinity-tuned IL-2 variant (IL-2v) to enable cis-acting immune STATS.p+  PDA8LAG3 [Antibody], nM [Antibody], n .
- : blocking . . Anti-PD-1 resistant MC38 model Re-chall
Stlmulatlon. Exression None  hPD-1 hLAG-3 &:iié:; Pretreated None Anti-PD-1 Anti-LAG-3 +2:::ER€:3 2 500 e-chatienge
—~ % 7] -@- Vehicle =
Relative Relative s | oD, s 3,000+
Potency | 102698 22412  16871.07 osTaTs. 4654 1135 62.1 1 Eé 2.000- a + oAt Ej - IC/ILCE;C:‘18($I?_)) E |
E 15001 3| AR £ 2,000 _— Vehicle Anti-PD-1 i‘[’)":';’::'t;",r AR166
PD-1 x LAG-3 Axis - ~ Figure 2. Cis-acting and target-anchored IL-2v activity of AR166. % 1 000- % 2 Mcas(L)"? LLeiR) — — — —
. (A) Schematic and experimental validation of cis-acting, target-anchored IL-2v signaling. (left, schematic illustration; right, experimental comparison of cis- and trans-acting S ] § 1,000 Eisgg gig’zz Eiigg CR3/5 gizgz CRE/5
Anti-PD-1 Anti-LAG-3 - | signaling.) (B) Target-dependent reporter activation (PD-1, LAG-3, or dual expression). (C) Differential pSTATS signaling upon target blockade in activated CD8* T cells. § 5007 E § 1500- % 1500- % 1500 % .
___________ T cell activation & PD-1&LAG3 / IL-2v - - 0 = 2 1000 2 1000 2 1000 2 10001
...................... prc-liferation cis-acting 0 10 20 30 40 50 60 0 5 10 15 20 25 E 500- ’g 5004 ’g 500- E 500-
Days post-treatment Days post tumor rechallenge P O 3 30 F % 10 20 30 RO AR 2 0 en
: Cis-acting ¢ \\, Days post-treatment Days post-treatment Days post-treatment Days post-treatment
PD-1/ IL-2v) 7 =1 ¥ Lt ° ° ° ° ° ° Q < 3 S
Y o 7 D ARI166 reinvigorates exhausted T cells induced by repeated activation and HCC patient- 2 2 S S
= E" \ P fiwch | e A% . . C. TILs (CD8* T cells) TIL profile Stem-like CD8" T cells g 1] § 1] g 10 5
x s | \ iy N W derived immune cells et0- | _ , S Oﬁ ................. s s S A bkt 5
N - Dual immune check N . X AN a3 a2 e Vehicle * p 2407 X 5 5 £ 5
=|' Ec Silenced point inhibition o | _o 67.8 ex105] 4 AR166 3 2 o % -101 “;; -101 % -10- '\ ";; -10-
;"“i human IgG R , Tumor cell \{nj!tﬂ‘m"ﬁm" !!i!' & ] S axtos % g % 8% om0 8% fma &P a8 2 1o %
' "t ] I3 =029 ays post-treatmen ays post-treatmen ays post-treatmen avs post-treatmen
-------- “J killing b rum Midtt ! _’f" A. B. Characteristics of exhausted T cells after repeated activation S| . | g9 1 = pays postireatment Days postreatment Days post-treatment Days post-treatment
Engineered b‘h ‘l le!ii 1 N o % s o 'I‘ {:?: 104 ~ *Competitor, PD-1xIL-2v ;
Il-2 +- SEB (Super antigen) © Tecells Tumor cells IFN-y 8000 IL-2 ]16.7 15.6 °“‘t‘; A o o g é 0 Significant body weight loss observed in all animals (1, 5/5)
50000 None 1st oo o e, < ,\o§ /\"0\ 4.°°\ - Vehicle AR166
RN / Exhausted Tumor cell 40000 PD-1 00‘? & N
1“'-ﬁt_imu.lfion 7 #_imul_e?ion T cells nn-culture assay | . 6000 % 4 149 0.57 26.0 56.5
' " ' £ 30000+ E O 2 ] ] -
"32 ——p> 2 20000~ = o - 2
*e 2000~ %o - ] Figure 4. In vivo efficacy and mechanism of AR166 in an anti-PD-1-resistant MC38 mouse model.
A R 1 6 6 d d l h k . b l k d d l F . l . R tod activat N 10000~ 8 R . 151 | N . ‘?:4?"5 N (A) Schematic of the anti-PD-1-resistant MC38 tumor model and experimental design for tumor cell re-challenge. (B) Tumor volume demonstrating resistance to anti—PD-1
emonstrates dual chec P oint blockade an comp ete I'c suen cng epeated activation * Cytotoxicity assay 0 0- _ - N treatment in the primary tumor setting (left) and re-challenge results showing sustained tumor control and immunological memory (right). Statistical analysis by Dunnett’s one-
*  Immune cell profiling =2 =2 PD-1 way ANOVA; ***p<(.001. (C) PD-1 and LAG-3 expression in tumor-infiltrating CD8" lymphocytes, with immune profiling demonstrating increased CD8" and stem-like CD8*
Stimulations Stimulations T cell populations. Statistical analysis by Student’s T test; *p<0.05. (D) Schematic of the treatment schedule for the anti-PD-1 resistant model. (E) Evaluation of tumor growth
inhibition and body weight changes in MC38 syngeneic mice with acquired resistance to anti-PD-1 therapy.
A. Human PD-1 Human LAG-3 _
C. PD-1/PD-L1 and LAG-3/MHC Il blockade efficacy C
Binding affinity of AR166 to hPD-1 (SINO)
: Ko i3_20X10-;o Binding affinity of AR166 to hLAG-3 (SINO) s ® . . . . I Anti-PD-1 D. o
: S PD-1/PD-L1 LAG-3/MHC-II 15t stimulation 2" stimulation _>2 e . ARI166 demonstrates a favorable safety profile in cynomolgus monkeys
— 60nM : oz 7T Stem-like
o ' : — oM CD8* T cells CD8* T cells
. ;55nn|\l/\|/| 3:75 nM _ 8x10°7 - Iso 5 1.2x10%7 -2 Iso 100 120 - _
e e TR R T g P g
————— — 1o  — oasars o H S 80- S . E B. B.W. ALT AST ALB
Time (sec) 3 4x105 § 6x103- % = 80— - |so o N alnas Ty 43 Zé 1‘ 7 A
'g 2x105- g 3x10°4 g 60~ § —+ Anti-PD-1 Competitor AR166 E% é * 57 & AR166 5 mgkg, Male 500'_ & AR166, M, 5 mpk 8007 & AR166, M, 5 mpk 1007 & AR166, M, 5 mpk
§ L L > - « ART166 R TOIOE R . 00 g 4| T DR DV T
Yo 07 07 0 fo 107 o Pi0e 100 102 100 100 100 107 100 © "; 407 Competitor chs b s £ 3 o ’5'\300.- N o) N 3 e
{Antibody), {Antibody], 2 20- - (PD-1xIL-2v) 2 £ RS == 5] g 5]
hPD-1  cynoPD-1 mPD-1  hLAG-3 cynoLAG-3 mLAG-3 = = 3 g 100 g ] = = o ) M
KD (M) 3.20x10" 803x10""  4.18x10%  3.19x10°  3.06x10°  4.61x10® °_3 > 1 & ! °_3 P 1- J o ARELIN E ;'_ - “’z'. ey, 1A= | -
Ki (1/Ms) 1.99x10 2.33x10 1.76x10 8.69x10 9.19x10 2.79%x10 Logqo[Ab], nM Log4o[Ab], M ree : Tumr cells Red : PBMCs § 1 ¥ 5mglkg. Male 2 7Days 14 21 2 7Days 14 21 2 7Days 14 21 2 7Days 14 21
AR166 Kais (1/s) 6.37x10°  1.88x10°  7.35x10°  2.77x10°  2.82x10°  1.28x10° c
) S -4 5 mg/kg, Female
Full X 1.8976 1.7490 1.0457 1.6847 1.2663 1.8316 . diated effector functi lenci cynoPD-1 cynoLAG-3
FullR2  0.9997 0.9998 0.9553 0.9952 0.9939 09715 D. c-mediated efrector function silencing KD (M) 803x10™"  3.06x10° °'°1(') T o 100 130 200 C. 5 mpk, Male 5 mpk, Female 7.5 mpk, Female
ADCC ADCP CDC Time (h) ) + )
8x10°+ 2.5%10° 2x10° E. F. G. okl , | *k , Mean 5 mpk, Male 5 mpk, Female -g:m - NK ce"Sce S E’: : EEZLC‘*"S %is : ﬁEi;l-ll-sce"S
. . . g 3 6x106 : ¢ 3 2x10% §1.5x108_ * ** At 2 27 10 % ’ % ’ :
B Simultaneous blndlng % E’ s g 1.5%105 E’ . HCC P t t o 50 . o o x 8— ' Iil' Cmax (nM) 863 803 923 ' ; —e— 06 : = : : —=
) = § o § x10° § o a Ien - . « X 2 40 * ° % T Time (D) Time (D) Time (D)
PD-1-LAG-3 LAG-3 - PD-1 5| £ : E : - . 22 N ?
Z| 5z § s § s Derived —> Xpression - 30+ 887 , 5
209 . o : 1 Lo ; — hLAG-3 - hPD-1 - 0 — O 0- tg Sete ya - S "G/ ’/‘2 % "I‘I@
f——— — hPD-1-hLAG-3 L T s 105 102 104 100 101 102 00 102 101 100 101 100 @ O 207 - 2% 5 . o Figure 5. Pharmacokinetic and safety profile of AR166 in cynomolgus monkeys.

154 o — hPD-1 154 : ; [Antibody], nM [Antibody], nM [Antibody], nM \ 7 ™ o . O = g @ / > e .. i ) ) i ) X )
£ — g E — L B - - - > + <<5 2 10 o % i ‘o (A) AR166 was administered as a single intravenous dose of 5 mg/kg. Serum concentrations were measured to generate concentration—time profiles, and pharmacokinetic
ERLE 5§ = 28 0 ) °2° @"’/181‘“'3 S ; ; parameters were derived by noncompartmental analysis. (B—C) Following administration of 5 and 7.5 mg/kg, body weight (B.W.), liver enzymes (ALT, AST), albumin (ALB),
" el " os] - 5 : 5 A & g | Lo ST and peripheral immune cell profiling were evaluated. Study is ongoing.

- _ ; P : —e— PD-1xLAG-3xIL-2v (Fc_WT) Efficacy (\,\*0&\)9 R 1 I-‘Tm & : ?
R S —. r y 0-00 500 1000 1500 2000 ’ ’ ~ ! ! ! !
0 500 T:n(iio(sec)woo 2000 e (s —e— PD-1xLAG-3xIL-2v (Fc_LALAPG) Qo Qo QQ & QO' \;‘17\ ,\b(b \Q)Q)
—— AR166 (Fc_Stealth Body) & Q;\JP ¥ .
¢ Conclusion
Figure 3. Effect of AR166 on cytotoxic activity and T cell function in a SEB-stimulated T cell exhaustion model (A-D) and HCC patient-derived samples (E-G).
Figure 1. Target engagement, checkpoint blockade, and Fc silencing profile of AR166. (A) Schematic of SEB-induced T cell exhaustion. (B) PD-1/LAG-3 expression and cytokine production (IFN-y, IL-2) in CD8" T cells following repeated stimulation with SEB.
(A) Binding kinetics of PD-1 and LAG-3 measured by BLI. (B) Simultaneous dual binding to PD-1 and LAG-3. (C) Blockade of PD-1/PD-L1 and LAG-3/MHC-II (C) Cytotoxicity in tumor cells co-cultured with repeatedly stimulated PBMCs (left, cytotoxicity assay; right, real-time Incucyte imaging). (D) CD8" and stem-like CD8" T cell o e _ _ _ . .
interactions. (D) Abolished Fc-mediated effector functions (ADCC, ADCP, CDC) comparable to LALAPG. proliferation in tumor cells co-culture with repeatedly stimulated PBMCs. (E) Workflow for experiments using tumor-infiltrating immune cells from HCC patients. (F) A Olll' ﬁlldlllgS ShOW that AR166’ a ﬁl’St mn CIaSS PD IXLAG 3XIL ZV tri spec1ﬁc, can exceed the efﬁcacy
representative flow cytometry plot and summary data of PD-1 and LAG-3 expression on HCC patients-derived CD8" T cells. (G) Evaluation of CD8" T cell activation based on of both PD-1 inhibitors and PD-1xI1L.-2v with a favorable safety pr()ﬁle,

proliferation and IFN-y/TNF-a production. Statistical analysis by Wilcoxon matched-pairs signed rank test; ***p<0.001, **p<0.01, *p<0.05.
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