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Background

Lectin-like transcript 1 (LLT1/CLEC2D) interaction with CD161 on NK cells facilitates tumor immune escape [1, 2, 3].

LLT1/CD161 interaction can play a role at all the stages of tumor development and modulate immune mechanisms through

LLT1 expressing tumor cells or LLT1 positive infiltrating immune cells. Studies with HNSCC, Prostate cancer and Glioma

have suggested targeting LLT1/CD161 pathway to promote tumor cell elimination [4, 5, 6]. We have shown that anti LLT1

antibody disrupts LLT1-CD161 interaction to release the break on NK cells, activate NK cells, improve immune cell

infiltration and enhance tumor cell cytotoxicity. Present work describes a novel anti LLT1 antibody ZM008, it’s mode of

action, GLP safety and toxicity studies, in vivo and ex vivo anti-tumor effects. A Phase 1 open label, multicenter study with

ZM008 is planned in multiple solid cancer indications.

Methods

Cytokine release and immune cell activation from human PBMC were monitored using flow cytometry. PC3 xenografted

HuNOG-EXL mice were treated with ZM008 mAb to monitor anti-tumor effects and tumor IHC was performed to study TME.

GLP studies in Cynomolgus monkey were conducted to determine safety and toxicity of ZM008 (ZM008 dose range 10-

125mg/kg). 3D ex vivo culture of patient biopsies from NSCLC and muscle invasive bladder cancer (MIBC) were used to

determine efficacy of ZM008 as monotherapy and combination with Pembrolizumab.

Expression of LLT1 Antigen on Various Cancers

TCGA database was analyzed to identify of potential tumor types

LLT1 / CLEC2D Expression in cancers suggests LLT1 could be considered a potential prognostic marker in various cancers

Red dots indicate important 

cancer types – potential 

disease indications for 

ZM008 therapeutic mAb

Innate immune pathways provide new opportunities for cancer immunotherapy

Advantages

• Monotherapy using unique  innate immune 

pathway

• Potential to combine with other immunotherapy

ZM008 – First-in-class anti LLT1 antibody 

therapeutics 

• Anti LLT1 antibody ZM008 disrupts interaction 

between LLT1 and CD161

• Activates NK cells and enhance tumor cells killing

• Facilitates infiltration of immune cells in TME 

leading to transition “from cold to HOT” tumor

Mode of action of ZM008

• ZM008 is human IgG1 antibody

• ZM008 targets LLT1 on tumor cells and disrupts LLT1-CD161 pathway

• Function of ZM008 will be driven by immune cell activation

MOA of ZM008

ADCC dependent ADCC independent

Tumor cell cytotoxicity Immune activation markers Cytokine release

Multiple healthy human samples were tested to determine immune cell proliferation

• Significant proliferation of human immune 

cells with OKT3 (anti CD3 antibody) positive 

control

• No proliferation of human immune cells from 

multiple donors with anti LLT1 antibody, 

ZM008 

• The data suggest, ZM008 is safe – no 

human immune cell proliferation observed 

even at 100X more concentration of OKT3 

positive control.

Cytokine secretion profiles after ZM008 treatment. Data indicates no significant cytokine release in 15 healthy human donors

In vivo efficacy study in huNOG-EXL xenografted with PC-3 with ZM008 

Statistical analysis was carried out by Two- way ANOVA followed by

Bonferroni post-tests using Graph Pad Prism (Version 9.0.2).

Asterisks indicate significant difference when compared with Group

1 (Vehicle control) * p<0.05, ** p<0.01 & *** p<0.001.

48% reduction in tumor growth with ZM008 monotherapy treatment

Infiltration of cytotoxic human

immune cells in tumor

microenvironment (TME)

• Significant NK cells and T cell infiltration in TME is observed in ZM008 treated arm

• High NK cell infiltration followed by T cell infiltration in the TME 

• Data analysis indicates change of immune status in the TME – “cold” to “HOT” transition

• Significant T cell infiltration indicates Combinatorial treatment with ZM008 + Anti PD1 or Anti PDL1 antibody treatment

• HuNOG-EXL mice

bearing subcutaneous

PC-3 tumor xenografts

were treated (IP) with

10 mg/kg ZM008 drug

product and vehicle

control on every 3 days

• Tumor volume was

measured every 3 days

Effect of ZM008 on activation markers in  innate and adaptive immune cells

• ZM008 mediates the activation of innate 

(CD16+NK cells) and adaptive immune cells 

(CD4+ T cells, CD8+ T cells and Invariant T 

cells (CD3+ CD4- CD8-) of healthy PBMCs. 

• The effect is pronounced when incubated 

with MHC+ve tumor cells (PC3) and MHC 

null K562 tumor cells.

• The results suggest that irrespective of the 

MHC status of the tumor cells, ZM008 can 

activate both the innate and adaptive arms 

of the immune system.

4-weeks repeat intravenous dose GLP toxicity study of ZM008 in Cynomolgus monkeys with 8-weeks recovery period 

MCP-1 (pg/mL) Concentrations in Serum 

Safety Pharmacology:

• There were no ZM008-related variations noted in safety 

pharmacology parameters 

• blood pressure, ECG

• respiratory rate, and 

• neurological assessments.

Toxicity:

• There were no ZM008-related findings in the gross pathology, 

organ weights, or histopathology examination at the Day 30 

terminal and Day 84 recovery necropsies.

• Immunophenotypic analysis revealed no ZM008-related effects 

on peripheral blood cell populations.

• A validated ECLIA method was employed in determining the 

presence of anti-ZM008 antibodies in monkey serum. 

• There were no apparent differences in the cytokines and 

chemokines tested for Cynomolgus monkeys treated with up to 

125 mg/kg ZM008, as levels seen in treated animals were 

generally comparable to Group 1 controls. 

Single and Repeat Dose Toxicokinetics of ZM008

Days 1 and 22: Mean (+SD) ZM008 Cumulative Plasma Concentration-Time Profiles Following Single and Repeat IV of ZM008 in

and Male Cynomolgus Monkeys (Linear Scale) [Left Panel] Female Cynomolgus Monkeys (Linear Scale) [Right Panel]

Table A: Day 1, Table B: Day 22 representing summary of Toxicokinetic Parameters of ZM008,  

 All animals administered 10 to 125 mg/kg of ZM008 via IV infusion once 
every week over 4 weeks were exposed to ZM008.  Exposure was 
maintained over the treatment period. 

 Following repeat IV infusion from 10 to 125 mg/kg of ZM008 on Day 22, the 
mean t1/2, mean CL and mean Vz of ZM008 in male and female Cynomolgus 
monkeys ranged from 177.37 to 233.30 h, 0.361 to 0.502 mL/h/kg, and 
92.5 to 146 mL/kg respectively for each parameter.

Ex Vivo Patient biopsy sample analysis: ZM008 monotherapy and combination with Pembro have shown efficacy

Ex Vivo Patient biopsy sample analysis was carried out at Ocello, Netherland 

A

B

Muscle invasive bladder cancer patient biopsies treated with ZM008 monotherapy and ZM008+Pembro combination

Tumor growth reduction: significant response in 2 out of 3 biopsies tested

Reduction of Tumoroid area and count upon ZM008 monotherapy and combination with Pembrolizumab

ZM008 monotherapy response - Tumoroid size and count decreased more than  -33% (lower dotted line)

ZM008 + Pembro combination therapy - Zum09 and Zum20 NSCLC samples revealed anti tumor responses

ZM008 monotherapy response

• Significant responses observed in Zum03 and Zum10 

samples; Tumoroid size and number decreased more than 

-33% (lower dotted line)

Pembro monotherapy response

• Pembrolizumab monotherapy did not show any response to 

MIBC biopsy samples

ZM008 + Pembro combination therapy

• Zum03 and Zum10 MIBC samples revealed anti tumor 

responses after combinatorial treatment

NSCLC patient biopsies treated with ZM008 monotherapy and ZM008+Pembro combination

Conclusions

• In vitro and in vivo data with ZM008 show distinct anti-tumor activity against multiple cancer cells

• ZM008 disrupts LLT1-CD161 pathway and transforms the TME to immune responsive “Hot” tumor by activation of immune

cells, cytokine secretion, granzyme B/perforin release, and finally tumor cytotoxicity.

• Tumoroids derived from lung cancer (NSCLC) and bladder cancer (MIBC) biopsies revealed significant growth reduction

and immune cell infiltration with ZM008 monotherapy treatment.

• The ex vivo experiments also demonstrated successful combinatorial effects with anti PD1 antibody (Pembrolizumab) in

lung cancer (NSCLC) and bladder cancer (MIBC).

• GLP safety and toxicity studies in Cynomolgus monkey revealed safe IV dosing of ZM008 up to 125mg/kg, no mortality, no

serious adverse reactions. The data supports safe clinical application of ZM008.

• ZM008 phase 1 study is designed for monotherapy and combination therapies in various solid cancer indications
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ZM008 + Pembro combination treatment significantly reduced tumor 

growth and immune cell infiltration 

NSCLC Patient Biopsy (sample ID: Zum20) 

ZM008 combination treatment with Pembro
One tailed; Non parametric test (Mann-Whitney test)

MIBC Patient Biopsy (sample ID: Zum10) 
ZM008 combination treatment with Pembro
One tailed; Non parametric test (Mann-Whitney test)

Based on GLP toxicity data, in vitro and in vivo efficacy data and the ex vivo  patient sample analysis, we have proposed 

• A Phase 1 open label, multicenter study with ZM008 in multiple solid cancer indications 

• The FIH dosing will be determined using MABEL strategy for ZM008 monotherapy and a staggered initiation of 

combination therapy with anti PD1 antibody. 

Male animals Female animals


