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The CLEC2D/CD 161 axis is a novel ligand-receptor and APC In presence of CLEC2D-expressing target cells ) The mechanism of action of anti CD 161 antibody IMT-009 to restore T and NK cell function is by blocking interaction of CD 161 with its
pathway for immunotherapeutic intervention. CD 161 is N exioatior K562, N.K cell degranulation (A), cy’Fqklne inhibitory ligand CLEC2D. Thus, it is hypothesized that expression of CLEC2D (by the tumor cells or cells in the tumor microenvironment
a C-type lectin-like receptor, which is broadly expressed CLECZD DT e production (B) and cellular cytotoxicity (C) [TME]), T cell infiltration,and CD161 expression on tumor infiltrating T cells and/or NK cells are ideal prerequisites for patients to derive
NK cells and sub fboth CD4* and CD8* T cell - . Proliferation towards tumor targets is highly suppressed; IMT- : . e
SN IDER Bl s en Lo an cells. Activating Activating Cytokine Release & 009 can overcome this inhibition with an EC50 - 1MT-009 benefit from IMT-009 treatment. Orthogonal approaches were used to characterize various tumor indications based on CLEC2D and CDI6
i i igand ~_recepto; , ) : : L : . . . : .
It]f bcog}:\atel!lgand, CII_IECZCEID,.ls expresseleld on Ithc?. S i Cytolytic Function of 0.2 nM. Hence, potent blocking of MT-009 isofype control expression to help identify and prioritize the ones to be included in the FIH clinical trial. These approaches included A) single cell RNA seq
. . ’ 3 9 o 3 2 g 9
of both malignant cells and Immune cells, Including CD161/CLEC2D int tion by IMT : . analyses to assess transcriptomic expression of KLRB| and CLEC2D in tumor infiltrating immune cells, B) flow cytometry for CD 161 and
activated B cells and myeloid cells. el o)y - A. NK'degranulation B. IFNy production € NKmediated cytotoxicity : e . ) .
009 restored the functional activity of 75 pus K coll sty ot CLECID precent . o CLEC2D expression within dissociated tumor cells and €) multiplexed immunofluorescence for CD 161, CLEC2D and other immune markers.
NK cells. | o DI DA Multiplexed immunofluorescence data of over 30 solid tumor types showed the highest density of CLEC2D+ and CD 161+ cells in the following
Blocking the interaction between CLEC2D and CD16l T Restoration of I L 45 S 50 indications: NSCLC-squamous cell carcinoma, NSCLC- adenocarcinoma, head and neck squamous cell carcinoma (HNSCC), triple negative
has. been reported to e.nhance NK cell-mediated lysis Figure 4. IMT-009 restores immune function I i ] z 5 breast cancer (TNBC), cutaneous squamous cell carcinoma and colorectal carcinoma.
against TNBC cells in vitro!. CD 161 also marks a e G e ke g 40-
distinct T cell population that is significant of NK cells - e
istinct memory T cell population that is significantly . N =
increased in cancer patients and may regulate immune 001 01 1 10 100 1000 001 01 1 10 100 1000 Y YRR
2 Q o ) log10 nM Concentration log10 nM Concentration Ab . M . 5
TR POITSE It ?aKSLI?ReBeIn recen;!y r?[c)nl"zeld thatlfecr;e . Similarly, IMT-009 reversed CLEC2D-mediated B, e mAD concentration (M) A. scRNA-seq analysis of NSCLC TILs | C. Multiplexed Immunofluorescence Analyses of NSCLC Tumor Samples
Xpression ncodin mar o .
3' pressio d? I'k(eCE)08+ Tg I )I arke al. ‘—-0 : inhibition and restored T cell receptor signaling ! nscLe-sce | | NscLc-apc
'stinct and Innate-fike ce'l population in glloma LI Activation and IL-2 production in a Jurkat cell reporter : KLRB1 cLec2b !
that is largely independent of PD-1 expression, MT-009 " CcD161 Profitatatio IIEDCSO S : T\ . Figure 5 10,0/ 10,01 | 000,
i i system = 3.5 nM), as well as enhance - < | ‘
suggesting an opportunity for complementary ) Activating Activating . Cytokine Release & Y ( ) ) ) ) ) A. IFNy (% positive) B. IL-2 Production g 757 § | CLEC2D+ cell 10044
therapeutic combinations with PD-1 blockade therapy3. 0 Q) ligand _receptor < Cytolytic Function effector cytokine production of primary antigen- Raji-Lymphoma 121 Ty + e o S ol g ! densit
" v e specific human T cells, including secretion of = = “ 7 ~ isoype - Isotype 3 i ! ensity o]
ITAM - 3 é 10+ 75" 2504 é. 2.5 é. |
Figure 1. IMT-009 has a differentiated, first in class, ' IFNy (A),IL-2 (B), and TNF-a. (C), (EC50 = 1.4 s = ) ﬁh . ! 0
dual mechanism of activation of both T and NK cells AL e (LM EIE] (28 LM GESTPCEINTE)), Bl Gl 3" 4+ ~ M |
- : . T cell mediated cytotoxicity (D, E). Overall, , [ I S TP S € .
b)’ bIOCklng interaction of CD 161 with CLEC2D f . linhibiti fCDI6I IMT Cytokines 0001 001 04 1 10 100 1000 0001 001 04 1 10 100 1000 &’ |
unc.tlona't inhibition o 61 by - e mAb concentration (ni Guo et al; Nature Medicine (2018) ! nscLe-sce || NscLc-Apc
009 in primary T cells led to enhanced c NFa Product D. E. 11 ADC + 3 Sq/14 |
polyfunctionality and target cell . * :: uc*'°" R N Granzyme B Production ASOOOH:QR: T Cell Cytotoxicity : Tumor infiltrating CD161+ T and NK cells indicated by arrowheads 0001 L
¥ % - IMT009 x °
death. = e, E : o isotype s%sggggj' B. Flow cytometry analyses of NSCLC TiLs : CDlGl*: cell 1004 Sl |
2 S5 £ 2000 ! density ,
- L e . I 04 % IS
Figure 5. IMT-009 leads to increased Z 1000 53 70- S 15001 o 1007 « 100+ ) | .
ANTIBODY DISCOVERY polyfunctionality and direct T cell mediated o }965_ 5 10001 % g0d o ™ _E_ 8 80- - : e T é'—
HPaH f H f H h 0001 001 04 1 10 100 1000 0001 001 01 1 10 100 1000 F &S S 2 - ? L] | = £
CYtOtOXlClty o antlgen SPeC| |C Prlmary Uman mAb concentration (nM) DGR ) Qéx QGQ\ \.\o \,\o 5 60 . = ° I [ p2
of ¢ & £ 1 —e ¢ ‘m 60 _o—
CDS8T cells ¥ EE £ . 8 - |
F 40- - a 40- - ; NSCLC-SCC
Monoclonal, full : . - . O : :
’ Y Figure 6 A. Ki67 B. IFNy 3 o . ! >
human antibodies e : 80 Expression 704 Production T U 3 209 o« ! 000.__%_ Bie |
IMT-009 also released CD 16| mediated ) 32 . ! Tl IR
. ° 0 I T I < : —See | . CD3+ ce 100 p %
suppression on effector memory - 70- A A & | - . b5
+ + P - MHC TCR . ¥ oS "bX« o & : CLEC2D+ T cells in Red box ( and scattered throughout TME) and LD 10 "
STy Screening candidates in Optimization of Leads by Screening candidates in CDIl61* CD4* T cells, resulting in an increase B g- . z A o No Antibody S L oooso &L x“& @"@ | RS S !
based antibody discovery Biophysical and functional assays affinity maturation Biophysical and functional assays in their proliferation (Ki67*) (A) and increased CLEC2D 2 ‘§ 504 o o Sontrol o"bx\ o\.;o er o '
I I I 1DC frequency of IFN-y* cells (B) indicative of a 8 5 50- 3 © o""\o og,f" = ¢ = ¢
. . . ’_ ’_
stronger recall response to antigenic peptides. it gL 40- M
“Primary” mAbs Lead mAbs selected “Optimized” mAbs delivered to Sindeg e FabDomaln _ BIndINg Site Hence. IMT-009 pr'ovi ded benefit by Cytokines 40-
delivered to Immunitas by Immunitas for Immunitas for final selection of enham’:in memory recall resbonses prolfferation o ] . ]
for consideration optimization Development Candidate \Y /4 8 Y P S ¢ & . . . .
o cells. NI NN , -
fCDI61+ CD4+ cell &S & Figure 8. Non-small cell lung cancer (both adenocarcinoma and squamous cell carcinoma) show consistent
Fc Domain (,0 00\ 00 00

expression of CD 161 and CLEC2D across multiple analyses supporting its inclusion in the FIH trial for IMT-009

Figure 6. IMT-009 enhances antigen recall

Figure 2. Antibody discovery process for development of IMT-009 Ty e

responses of CD 161+ CD4+ fffector memory Figure 7
T cells IFN-y IL-2 TNF-a
10000+ 1000 10000 ‘
. 1000 100- 1000
IMT-009 is a fully human monoclonal, IgG| — . . N — % _— £ =5 ] ¥
antibody directed against CD 161 that A. B. - Neither immobilized nor soluble IMT-009 g 2ok 4] g
prevents its interaction with its ligand, =/ \/ induced cytokine release in unstimulated human ; 1 E = o:_I 3 f H uz;_ N l |
CLEC2D.IMT-009 has an inactive Fc domain cD161+ + ‘mAb D161+ + 7 cLeconore PBMCs from healthy donors when tested up to =ougl I s = B 01_'} therdy DISCUSSION/CONCLUSION
due to the introduction of the N297A HEK cells HEK cells (100 nM) 1000 pg/ml. This d?ta suggests. that that there is 001 LN ool ool
mutation to avoid inadvertent and undesirable 100000 £ -0rm a |9W risk of cytok.lne release in blood of q,\eg\::q";@;ﬁgg.:\\fooz&’p 9@::’\9:"{;’2@:; ?;\39'; » @“2;";:‘3:\:%:;%\:?%@&
depletion of CDI61*T and NK cells.IMT-009 | £Ci0.26 M4 x|, patients treated with [MT-009. SESEESTT - AT ST S—
also has an expected pharmacokinetic (PK) Seey = S0 T Furthermore, in a GLP toxicology study in & & & = oo The results described above support the development of IMT-009 as a novel cancer
profile of a typical lgG 1 molecule. £ so000- £ o0- R cynomolgus monkeys, [MT-009 administered IV by Semsenta | Anibetyconemimbamy | TR L ™ immunotherapy for application in several solid tumor indications and lymphomas
IMT-009 binds with high affinity to both s LLe : g;lrr:]oar(]:g?e‘jf 1 '§ IMT-009 once weekly in > doses over 4 weeks 1000- o 1000- o 10000~ e PY PP ymp
human and cyn0m0|gfs i 5 o] o Nullcels §1°°°°- o f— ijrz":(‘::‘st:f;:t"ﬁ;’g?':,'f.i.rltost',ggns of toxicity. S \ o] I - i IMT-009 has received FDA clearance of IND in solid tumors and hematological
engineered and primary cells. It binds CD 161 6 — o g . | | . | demonstrated a clean safety profile gg 3 é 10 %100- malignancies
with high degree of selectivity, blocking its 0.01 0.1 1 10 100 = 0.01 0.1 1 10 100 for testing in FIH trials. ‘3 0.1_1 I I II i! A % 1-1 l E 10-! iil i;
interaction with CLEC2D at an 1C20 of 9.94 AR ok . . . i Lot I‘ R The trial has initiated patient recruitment (ClinicalTrials.gov Identifier: NCT055654 17)
nM (Figure 3). IMT-009 is a high affinity Figure 7. IMT-009 does not induce cytokine 0.001 L—————111 001t o
. . Q@\@ NN N Sp SS SN N IS P S, O NN ISP P .. . . . .
:::ts:li:t.::;:I:lz?;::ﬁtf::agt?;: . Figure 3. High affinity binding of IMT-009 to CD16| leads release in human PBMCs ST RN el For additional information, please contact BD@immunitastx.com
CD161 with its lieand CLEC2D to potent blockade of interaction of CDI161 with CLEC2D S L &S L NS T
g ® ) ) &
Antibody Concentration (ug/ml) Antibody Concentration (ug/ml) Antibody Concentration (ug/ml)

Marrufo A, Mathew P, Blocking LLT |-NKRPIA (CD161) interaction enhances natural killed cell-mediated lysis of triple negative breast cancer cells. Am | Cancer Res.2018; 8(6):1050-1063. 2. lliopoulou |G, Karamouzis M-V, Missitzis |, Increased Frequency of CD4+ Cells Expressing CD 161 in Cancer Patients. Clin Cancer Res 2006;12:6901-6909. 3. Mathewson N, Ashenberg O, Tirosh |,Wucherpfennig K, Inhibitory CD 161 receptor identified in glioma-infiltrating T cells by single-cell

analysis. Cell. 2021;184:1281-1298.




