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FIGURE 1b — PIP4K2C deficiency alters cancer secretome to reduce EMT and enhance
anti-tumor immunity
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PIP4K2C PBMC DCs (D) 0.3 nM, 78% (human, 6h)

and PIP4K2B are implicated in regulation of autophagy, cancer cell 5.1 nM, 84% (mouse, 6h)
proliferation, and response to insulin, whereas PIP4K2C has a unique function
in the immune response to cancer. Beyond the ability to convert PI(5)P to
P1(4,5)P,, PIP4AK2 kinases regulate membrane localization and clustering of
P1(4,5)P, and thus governs multiple aspects of membrane trafficking. These
activities are independent of catalytic function! The involvement of PIP4K2C in
membrane lipid dynamics has the potential to broadly impact pro-tumor and
Immune-suppressive biology in cancer, including uptake of cancer cells by
immune cells, and subsequently increase antigen processing, presentation,
and T cell activation. Mice deficient in PIP4K2C develop immune cell infiltrates

in tissues and increased proinflammatory cytokines in plasma with age?,
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> FIGURE 4a — LRK-A drives cytotoxicity in human CRC patient ex vivo spheroids
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Treatment of primary, treatment-naive CRC resection-derived spheroids with LRK-A for up to 5
days led to profound degradation of PIP4K2C, and significant cytotoxicity in 5/7 patients tested
to date. Importantly, LRK-A does not have direct cytolytic effects on cancer cells, suggesting
these responses are immune-mediated. These preliminary data compare favorably to the
Cetuximab benchmark of the platform, which captures a clinically-relevant efficacy of 35% (6/16
responders) in KRASWT CRC. Together, these results demonstrate that targeting PIP4K2C with
the degrader LRK-A has the potential to improve the outcomes in CRC patients.
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FIGURE 2a — Loss of PIP4K2C in either cancer or myeloid cells enhances phagocytosis
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Dendritic cells more actively phagocytose dying PIP4K2C KO tumor cells compared to non-
targeted (NT) control cancer cells, highlighting the effect of PIP4K2C on cancer immunogenicity.
The degradation of PIP4K2C in human dendritic cells and macrophages enhanced their
phagocytosis of bioparticles, emphasizing the intrinsic immunological benefits of PIP4K2C
targeting in myeloid cells. Importantly, employing a control that binds but does not degrade

MOLT4 cells were incubated with LRK-A (100 nM) for 6 hrs and anafyzed
for protein degradation by TMT-LC-MS. LRK-A specifically degrades
PIP4K2C alone amongst 4598 proteins detected. Similar results obtained
in PBMC from 3 independent donors (not shown).
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Primary PBMC from indicated species were incubated with a range of doses of LRK-A for 6 hrs.
PIP4K2C was detected by intracellular flow cytometry.

(mouse ~17-fold < human).
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FIGURE 4b — Pleiotropic effects of LRK-A on tumor immunogenicity, antigen uptake,
and immune activation and cytotoxicity
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Nanostring analyses of samples post-treatment (day 3 and 5) reveal numerous candidate
biomarkers of mechanism and response captured over time. Pathways of immunogenic cell
death and both myeloid and adaptive type-1 immunity (cytotoxic) and antigen presentation were
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Time post dose (hrs) Time post dose (hrs) ?'Qq’%xxb‘b‘ ?x,\,'qu xxmb* ?&,&'7,‘3?\}&“ ?&'&'7,‘-’? X@P‘ ?3{1'6?3&”‘& ?&,\}6?&&&&«

PIP4K2C knockout (KO) in SW837, a colorectal cancer (CRC) cell line. Pathways critical for exposure and suggest that a low

: : N : Dendritic cells PIASP, pHrodo red PI(4,5)P,+ pHrodo+ cells o1 LRICA were measred by mass spectromelry and caldar levels of PIP4K2G were measured  €XPOSUTE over a short time is HMGB1 Thi immunity Phagocytosis
cancer progression are _mod_ulated, |nCIUd|ng |ncrease_d_ interferon response (e' g. IFITM1, OAS1, LRK-A 2z 2 o3 —_— by intracel\?lljlar flow cuytomet}r/y at the ?ndicated ti>tl"nepoints.uData\i/s represented frc\)l\lfn n=3 anirL:1aIs fficient to dri t d Immunoaenic cell death CDBA CDBB. NCRL TBX2L/T-bet NKG7. XCL1 MARCO. SIRPa. ITGAL. CD163
DMSO 5o — 7o < 60 _ LU el el sufricient to drive a strong an g (CD8A, . , : ,XCL1) ( , : : )
IRF1), and reduced epithelial-to-mesenchymal transition (EMT) (e. g. VIM, CXCL1, SPOCK1, S =5 e 53 g 1 G2 (e [pelile Sl N b U N G R F sustained degradation in vivo T Day3s Days “[" Days Days ‘[ Days Days
VEGFC) and DAG/IP3 signaling (e. g. ADCY, PLCG, PRKCA/B) suggesting that targeting 52 10 55 02 & S a0 '
. . 9 .. sz = 8z 3 2 3
PIP4K2C in cancer patients may have pleiotropic impacts. 5L, Sloi| (= |7—‘ & 20 o o 15 o
g oLl goool L1 L O ol FIGURE 3c — LRK-A is efficacious at low dose in a mouse model of colon carcinoma g l g g
j i 0 L 05 !
SW837 CRC PIP4K2C KO vs NT G t enrichment anal . . . . . . N
i ene set enrichment analysis Primary human monocytes differentiated into immature dendritic cells in the presence of Administration of LRK-A (3 mg/kg I.p. QZD) to mice with established tumors S|gn|f|cant|y 3 g ,
300+ LIRS ARACHIDONIC ACID METABOLISM DMSO or th_e PIP4K2C d_egrac_ier LRK-A (50 nM) were fed_ pHro_do red-labelled bioparticles for . . . . . o b P © b © b B b © b
o \ore NTERFERON ALPHA_RESPONSE phagocyt(;JsE. After 30 rleun of |ncubat|00n, engulfmelntfof gopartlcles and PI(4,5)P%| levels were hindered tumor gT'OVVth and induced Complete regression In the MC38-OVA syngeneic CRC AT o T Y T oy
S >3 . _/ _| S 1 tta). t t t' 1 . . . . . .
R ’f’ INTEggTEEgng;gE’:SEﬁZ%SIE;?SE QZ%?#&EM&, ?gjrrT\]chlngl)uggecfvsﬁgcede(nd?i%[:e cae)lls([?ro)bede?cr)ssslrzfjé\)lsz I?nn&uBOHrch)g?S?reiSﬁS mOdeI’ leadlng to Improved SUYVIVal. In “ne Wlth PK/PD data reported abovea the evaluatlon Of Spheroid cultures were analyzed by Nanostring (IO panel) at days 3 and 5 of culture. Preliminary data available from two first patients at 500 nM are shown.
~;.§, : ESTROGEN RESPONSE EARLY gy?jt‘ggtcgﬂg"ogg PI(4,5)P; and pHrodo red in individual cells, averaged per well (n=6 wells). PIP4K2C levels in PBMCs demonstrates that the observed anti-tumor efficacy is associated
= 200- .1;" XS G AND. 3. SIGNALING ' with approximately 50% target degradation in blood. CONCLUSIONS AND PERSPECTIVES
O 0&9 T T T T i
= 0 B ? Nommalized enrichementscore FIGURE 2c - PIP4K2C deficiency acts cooperatively in tumors and dendritic cells to Study Design: sl : i :
oS L d h t : it MC38-OVA CRC syngeneic model (subcutaneous) T ] * Collectively, our results show that PIP4K2C can be specifically and effectively targeted
" 1004 i - - B R IUNIC O CTICITY Q2D i.p. dosing starting on day 20 (established tumors > 100 mm3) 2 in vivo using a bifunctional degrader.
o T VT T T : o Tumor volumes measured by caliper every other day > )
b i f HE Absencedof F::I |T<4K21:Cdln detndrltlcgel.ls Igadstto _a? Uptake of apoptotic PIP4K2C KO tumor cells PBMC collection for PD in life on day 9 of treatment (steady state) £ % * The reduced tumor grovvth we observed upon targeting PIP4K2C alone suggests that
g,‘ . | g\dcdr?nasio tuh%aerfhgnc)ellél%nurﬂl?rrr;egtﬂ\c/ﬁ Pﬁiﬁg{éj | ypipecdeicient denditi el 5L PIP4K2C is a highly promising target for therapeutic intervention.
o- Ny A_‘__w A ‘ I TR T ’ 9 g - 2500+ ® = 3mglkg Q2D ° P f f t ff 2 h t t | P h hl ht th 1
3 5 4 0 1 > 3 _ deficient tumor cells by immune cells. This e Dosing s o roof-of-concept efficacy in human patient samples ex vivo highlights the unique
NT | og2FC=——= KO - : - additive impact maximizes tumor cell clearance, G 750 20007 08 CR Days after tumor inoculation therapeutic potential of LRK-A in CRC.
i i i i i g2 < Vehicl LRK-A 3mg/kg Q2D . . . .. . . . .
M Trelated Errelated antigen presentation and immune stimulation £z e e * LRK-A development is ongoing with clinical studies anticipated in late 2024/early 2025.
-related genes -related genes when targﬁtlng PIP4AK2C in both tumor and g3 s g | ) bosing o oans A
me immune cells. g8 3 1 o £ s | |e
™o . . ‘e i Tumors DCs 5 : 2 g kg [ o ) ) -
= PIP4K2C KO (CRISPR/RNP nucleofection) or control This mechanism adds to the cancer-specific 8 2508 o PRakzc ko] pso 5 5001 g 2/9 CR g2 g 20001 82 Acknowledgments - We are grateful to the physicians, patients and their families who have consented to
LamAt die - i . . e . . . . S ontro : : 5 g 5 o 50 o . 5 . . .
. = : = SR I e M A impacts identified in transcriptional studies + prazeKd] s 100+ /., R P | £ ooo] Es participate in this study. We also thank the consultants and CRO teams who have supported this work including The
£ L £ gf f1_4_667 deiltefcted g;engs e}:re modulgtﬁd by PIP4IK2_C (Figure 1), revealing a broad spectrum of effects , ¢ NTContro 014_ LRK-A N — & Bioinformatics CRO, Certara, Charles River Labs, MedGenome, ICE Biosciences, and Wuxi AppTec.
g 8 e eficiency (left, top). Pathway enrichment analysis . . . . . : ’ : ; y T y T T 3mg/kg Q2D 15 20 25 30 35 40 %5 2 25 30 35 4o
DR = o T was perf)(;rmed usiFr:g REACTOME, HARMONY and from targeting PIP4K2C: tumor-intrinsic, immune- 0 2 ; (‘; ) 6 8 O e e Days aer tamor ncculation " Vehicle 3maikg
e t KEGG pathway databases (right, top). Key genes 2 2 ime (hours
p =2 .- implicatgd in tgp modulated (pe?thways?)are i%d?cated _drlven by tumors’_ and _dlreCtIy _related to the References
oy \ 4 (left, bottom). immune system, highlighting multifaceted, potent i':]’msrgrgg;“ni’; rgforﬂgc‘g’tAes(goerri]V'\%j (')? B’iﬂgci?t%ihrggoaéﬂ{gsgegfrsit\i/f/ffﬁ Mice bearing established tumors of 80-100 mm?3 were randomized into groups one day prior to initiation of dosing, on day 19 after tumor implantation. LRK-A 1.Wang DG, Paddock MN, Lundquist MR, et al. PIP4Ks suppress insulin signaling through a catalytic-independent mechanism. Cell Rep. 2019
oK oo s . . . - . e . . . H . . . . . . . . . . .
- e |mpact of targetlng PIP4K2C in cancer therapy. CRC cells stably KO for PIPAK2C or NT control and labelled with \(A(Ja;ngwéﬂlstiraega%ﬁeg gjr\ﬁ\?giscﬁ?\?efliToﬁe?rﬂ\sﬁ?) VDVZZr?doz;ilg::ecdor%/r;?clip%r'P%Vl\irca%?/ :E)Tvocfyfcl)ﬁ;r()l/eg% 323 if;d;l%lég:n%iogﬁhhfsuggesst ((j%if;t.ef) are shown. 2.Shim H, Wu C, Ramsamooj S, et al. Deletion of the gene PIP4K2C, a novel phosphatidylinositol kinase, results in hyperactivation of the

LLLLLLLLLL

pHrodo red dye, after 4 hr H,O, (2 mM).

immune system. Proc Natl Acad Sci U S A. 2016



	Slide 1

