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Background CLEC2D-ISAC can deliver CpG to Myeloid cells and activate Treatment of inhibitory macrophages with CLEC2D-CpG-
TLR9 pathway: Activation of IRF and NFkB signaling ISAC Restores T-Cell Proliferation
Current immunotherapies fail_ to provide benefit to A, B. _ A B Macrophages are the most predominant
tumors poorly infiltrated with T and NK cells. — % TLR9 activation triggers the production ' NF«B activation ' R and immunosuppressive immune cell , B. | |
However, activation of mye|0|d cells and B cells can v ¥ & © 5 E of pro_inflammatory cytokines and type 0.30- 3%106- population present in most solid FET—
lead to recruitment of functional T and NK cells G - @éoé@q g I interferons through the NFxb and IRF o R tumors. Ability to reprogram them | J ey |
turning the “cold” tumor microenvironment (TME) into ceorosson pocomExremsing 3 pathways, respectively. - T could be highly beneficial for . o™
“hot”. CLEC2D is broadly expressed on germinal [t . 82 28 o immunotherapy non-responders.
center B cells, activated primary plasmacytoid DCs 5 Y * THP-1 dual reporter cell line when treated &% 3P L L /
(pDC) and tumor associated macrophages (TAMs)! with TLR9 agonists leads to activation of both £Zo.10 €3 g CLEC2D is highly expressed on anti- e S @by S R e L T
(Fig.1). Upon internalization, CLEC2D acts as a Figure 1. CLEC2D is highly expressed in tumor NFxB and IRF signaling pathways that can be !nﬂammator_y m_acrophage_s as _Compared to CLECZD-ARC 46% T cell 22% T cell 3’3ch?"
vehicle to deliver histone/CpG complexes to infiltrating myeloid and B cells. (A) scRNAseq of ovarian detected by respective reporters. Treatment ) 5%104- immune-activating M1 like inflammatory p, e peolfferation proltferation
- - : tumor samples show CLEC2D expression on B-Cells, _ : ) : 0.00- 0 macrophages (Fig.8A).Treatment of in vitro o 60 TAMSs 2 251 TAMS
.endosomal Uelll Ll Regeptor 9/ TLR3, stlmulatl_ng an cDCs, pDCs relevant for TLR9 Activation. (B) CLEC2D is of this cell I'n_e with 100nM of CLEC2D-ISAC © & & & @v‘s’ G}S’ & & & generated and highly anti-inflammatory 8% S 20 Figure 8. In vitro generated
inflammatory response?. Furthermore, CLEC2D is the = onsistently expressed in the Tumor-Infiltrating Myeloid molecule activated TLR9 dependent NFKB o & & o & & & & TAMs (Tumor Associated Macrophages) with T30 3 TAMs express high levels of
ligand for CD161 which is an immune checkpoint cells across multiple solid tumors by flow cytometry. (Fig.5A) and IRF (Fig.5B) pathways. ICP S I IS N CLEC2D-ISAC result in reversalpof ?nhibition & 20 3 s CLEC2D (A). CLEC2D-ISAC
expressed on both T and NK cells, making it a target N Conversely, both CLEC2D antibody alone and . . : "o T o o~ treatment reverses inhibition
for additional immunotherapeutic intervention !! ant-GLECZDSAC ! o Figure 5. NFkb (A) and IRF (B) pathways are activated upon of T cell proliferation (Fig.8B) and both IFN- QG PR, of T cell proliferation (B) and
' L , X CpG alone did not lead to activation of TLR9. CLEC2D-ISAC treatment of THP1-TLR9 Dual reporter cell line. v (Fig.8C) and Granzyme B (GzmB) N &L & cytokine production (C) by
Y Macrophages - . . o o o o~ ; i d TAMs
_ R AR B B cells . . (Fig.8D) production. This suggests that In vitro generate
Immulnltas has bdgveloped a I;ovhel ISAC (Ingqu%nze[; \ W . Plasmacyoidocs CLEC2D-ISAC treatment leads to B cell proliferation an CLEC2D ISAC treatment of TAMs can
stimulatory antibody conjugate) that targets e : _cti reprogram them to become T cell activating.
orotein and delivers CpG/TLRY agonist (Fig.2). This . / enhanced expression of co-stimulatory molecules
CLEC2D-TLR9 ISAC is a dual-mechanism therapeutic: P - ity ki Recritment of T/NK cel B cells play a critical role in anti tumor immunity A s . .
3 . e Recruitment o cells n . B. -
1. Activates myeloid and B cells to turn “cold” tumor Eain e e I | - Antioen presentation Activation of B cells leads to potent cellular and 10 S o Proliferating B cells Favorable Prellmlnary SafEty Profile of CLEC2D-ISAC in
into hot, recruiting T cells/NK cells * hossased costimkig + Genertion of Tertiary humoral immune responses to cancer. They are L te | peaedBeet 2 Cyto kine release ass ay us in g nhorma | donor PBMCs
2. Blockade of CLEC2D binding to CD161 unleashes ymeno Siruetres Antigen presenting cells that capture and present tumor I | -
the activation of infiltrating CD161+ T/NK cells Figure 2%. CLEC2D Internalization as the Delivery antigens. B cells also promote tertiary lymphoid structures g o A B. C.
Mechanism for TLRI Agonist (CpG) resulting in (TLS) that drive B and T cell interactions and primes 5“7 = 30, Early safety assessment of the ISAC " ao0. s000 . _ 3000 :
activation and recruitment of T and NK cells in TME effective anti-tumor response. g 20 molecules in human PBMCs shows that 3 a ‘ = 4000, e 52?883 m
Generation of CLEC2D-CpG-ISAC | o these molecules do not lead to release  £'% . Eoy S i =
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(Im mune-Stimulato ry Anti body Co nj ugate) levels of CLEC2D (Fig.6A). When these cells are treated c. & & o IL-6, IFN-y, IL-2, TNF-a, IL-1B and GM- S E S PSS °'§o\%\,o\°¢eeoe&g;°@&s OO P S
with CLEC2D-ISAC, it leads to B cell proliferation as shown 50 651 70 CSF. L E ‘;3\«9‘” W S ‘;«@@ o @0'9;0&'6&"0&” Tt ¥
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Immunitas has developed highly specific antibodies to human CLEC2D. The antibody selected can bind to by increased %KI67+ B cells (Fig. 6B). Furthermore, 40 80, 6o Ny < . < A
CLEC2D expressing engineered cell line with high affinity at an EC50 of 0.68 nM (Fig.3A). It blocks CLEC2D-ISAC treatment leads to enhanced surface £ 3 & o $ % . 6 Unstimulated PEMC f D. E. . " 200
interaction of CLEC2D to its soluble CD161, its ligand at an IC50 of 1.04nM (Fig.3B). To assess expression of co-stimulatory molecules including CD86, o 2 S ) fgg:'r:debenréseLTﬁ:aﬁhy donore ware _ 150] : o ' 510 1
internalization by the anti CLEC2D antibody, the antibody is labeled with pH sensitive dye that fluoresce in HLA-DR ~and CD40 (Fig. 6C). Overall, CLEC2D-ISAC " i 2 cultured for 48h in presence of 100nM § '5o0] 0 =5 il 2 50| i
the low pH of lysosomes indicating intracellular internalization (Fig.3C). stimulation leads to sustained activation of B cells which - 30 CLEC2D-ISAC and control stimulants. g % ¢ ¥r 5 :
A B C can be highly beneficial for anti tumor immune response. 0&‘;9 @ o & & o o@vvéooe & Supernatants were quantified for B © : .
. * . . TN o o S & dqe"’@d&' & & cytokine production by MSD o &
2 £ R Y . i . . . Figure 6. Stimulated B cells express high levels of CLEC2D (A) and o & ¥ & & ¢ O &
2 1'5'* T LR S15 B &‘{A}s m o Figure 3. .Imm_unltas_ a_ntlbody 2lnels e CLEC2D-ISAC Treatment Leads to Enhanced B cell proliferation (B), and ’
2 104 higG © — < g s CLEC2D) vy lleld ERflley (), e expression of co-stimulatory molecules (C) I I
2 210 B | e | CD161/CLEC2D interaction (B), and P Y ' Discussion
S 0.5 B 0.5 T antt SLEC2D mAb T e internalizes on CLEC2D+ cell lines (C)
E o S, "o | f;/@mm £ making this an ideal candidate for CLEC2D-ISAC treatment leads to enhanced Type | IFN . Immunitas has developed fully human antibodies to CLEC2D that bind with high affinity and can
27001 01 1 10 100 1000 5 00101 1 10 1001000 T e | __ generation of TLR9 agonist conjugate prod veEnfEr by plasmacytoid DCs internalize on CLEC2D+ cell lines and primary immune cells.
[Ab], nM [Ab], nM CLEC2D mAb Isotype
: : : : i : : N B. . CLEC2D-ISAC molecules can activate TLR9 pathway, and we have Proof of Concept (POC) for
1® GEnEzle ISAC."e' Antlbod_y COMILIGEILEE (0 Lot .DNA’ 2 CransgluigEImliEse- SRt CRMYLIEEILCI e was Plasmacytoid DCs (pDCs) are one of the highest 3507 activation of anti-inflammatory myeloid cells and B cell by CLEC2D-ISAC enabling induction of
adopted. The antibody was first deglycosylated with PNGase F to expose the Q295 site. Then, an amine- expressers of TLR9. Activation of the TLRO : T e - sustained T cell immunity.
PEG-azide linker was conjugated to Q295 site-specifically with microbial transglutaminase (mTGase). lt)h - DCs | ) ds t ducti £ T I P Hatureppes _ 250
This was followed by a click chemistry reaction between the azide group and DBCO-CpG oligo, leading to IpI?N Wal}:_': pULSs lea Tfo srieldliladlfolnl e 1/l ‘3 5200, Earl ; £ the CLEC2D-ISAC ecules in h PBMCs sh S
the final product with 2 oligos per antibody molecule. The molecule used in this study has an average of 'mnf "l;’_t'c it el e ate e, sluddiodels 1o maglgci?eitéoaiso?cslser:cﬁg ?elteaese " inﬂa-mmat(r)]?‘s/ ?:f/ltjoeksincler; uman s shows that these
~2.5 CpG per molecule or 2.5 OAR (Oligo Antibody Ratio). ! e 100
Deglycosylation Site-specific conjugation Conjugation of DBCO- CLEC2D is highly expressed on fully matured human o ol .—ﬁ— . Ongoing plans to assess anti tumor efficacy of the CLEC2D-ISAC molecules in humanized mouse
of azide linker by mTgase CpG via Click chemistry : i H : 0 10’ 10* 10° o"@ 0.\97' N e?>°° & models with enhanced myveloid infiltration
T 0, T luemiees brees pIasma_cyFmd Denc_lrltlc cells _(Flg. 7A) There is a CLEC2D-APC L F Y
oNgase F o> S conjugation of CpG to anti-CLEC2D antibody. dramatic increase in production of IFN-a by pDCs _ | _ o N
i b T0d e - N through activation by CLEC2D-ISAC molecule, in I';'gdusrﬁoz:trg'r']gZreﬁpgiz%? EESEES?I%AOE EDCSDg;) . We believe this highly differentiated approach can lead to TME modulation resulting in activation of T
comparison to free CpG and antibody alone (Fig. 7B). resulting in Tygpe [ IpFN oroduction (B) yP and NK Ec:ﬁlls resulting in anti tumor benefit in patients that otherwise do not respond to
immunotherapy.
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