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Cell lines A375 A549 HCT116 H1703
melanoma lung carcinoma colon carcinoma lung carcinoma

MICA Antigen Density 37,000 100,000 340,000 670,000

IC50 AUC (µg/ml)

Anti-MICA/B-PBD 0.0003 0.0005 0.003 2E-08

IC-PBD 0.6 2.4 1.2 0.9

MICA Antigen Density: Antibody binding capacity
AUC: area under curve

MICA and MICB can be expressed at the surface of a wide variety of tumor cells, while having a limited expression on healthy tissues. This expression
pattern makes MICA/B promising targets for the development of antibody drug conjugates (ADC). In addition, MICA and MICB serve as ligands for
NKG2D, an activating receptor expressed on NK, CD8+T and γδ T cells. As a consequence, the expression of MICA and MICB promotes recognition
and elimination of tumors by these lymphocytes through NKG2D engagement. However, in vitro and in vivo studies have reported that chronic
engagement of NKG2D by its ligands induces NKG2D downregulation and lymphocyte dysfunction, leading to compromised immunity. We thus aimed
to generate an ADC targeting MICA/B-expressing tumors with a dual function to achieve optimal therapeutic benefits: (i) killing of tumor cells and (ii)
disrupting the interaction between MICA/B and NKG2D that induces impaired immunosurveillance .
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MICA/B molecules are attractive targets for an ADC approach based on their selective expression in a 
wide range of malignancies while showing restricted expression in healthy tissues. 
The anti-MICA/B-PBD shows efficacy both in vitro and in vivo, paving the path for further evaluation 
towards clinical development. 

PBD-based anti-MICA/B antibody drug conjugate with a dual 
mechanism of action: direct tumor cell killing and restoration 
of NKG2D-mediated immunosurveillance

Anti-MICA/B-PBD  is potent against various cell lines

Background

Anti-MICA/B-PBD is potent against HCT116 and PDX tumor models Anti-MICA/B-PBD cures mice in B16.F10-MICA syngeneic melanoma model and protects via tumor-specific 
immunological memory

MICA/B is frequently expressed in human solid tumors
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MICA/B expression assessed by immunohistochemistry using the MIA4 clone. (A)
Ovarian, urothelial tumors, endometrial and prostate tumors. Quantification of MICA/B
expression on tumor cells was performed by a 0-4 scoring system. (B) Expression in head
and neck tumors using a 0-3 scoring system. (C) Representative example of score from 1 to 4
MICA/B immunostaining in ovarian tumor showing weak to strong MICA/B membranous
expression on tumor cells. Black scale bars correspond to 500 and 100µm for low and high
magnifications, respectively.

In vitro cytotoxicity of anti-MICA/B-PBD and isotype control (IC) ADC on a panel of four
cell lines. (A) Cytotoxicity was determined using the IncuCyte® technology. (B) IC50 was
calculated for each cell line tested. MICA antigen density (antibody binding capacity) was
determined using QuantumTM Simply Cellular®.

HCT116 (colon carcinoma in nude mice, n=10 per group): (A) Anti-MICA-PBD and IC-PBD were injected
intra-peritoneally either at 0.05 mg/kg once a week for 3 weeks or in single injection  at (B) 0.1mg/kg or (C) 0.2 
mg/kg.
HBCx5 (PDX breast cancer model in SHO mice, n=10 per group): (D) Anti-MICA-PBD and IC-PBD were
injected at 0.05mg/kg once a week for 8 weeks; bevacizumab was injected at 5 mg/kg twice a week for 8 weeks
and was used as positive control. (E) Mice body weight monitoring. (F) Scan of FFPE HBCx5 stained for MICA 
by IHC before treatment.

Anti-MICA/B-PBD is site-specifically conjugated
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DBCO‐va‐PBD

2-steps site-specific conju-
gation based on Bacterial
transglutaminase and click
chemistry to conjugate*
pyrrolobenzodiazepine dimers
(PBDs) (A) to the glutamine at
position 295 of aglycosylated
anti-MICA antibody, yielding to
homogeneous ADC (B) with a
Drug Antibody Ratio DAR close
to 2 (C).
*Ref:Lhospice_Mol.Pharm_2015
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BC B16F10-MICA (melanoma model in
C57BL/6 mice, SC engraftement, n=10
mice per group): (A) Mice with
established B16F10-MICA tumor
(~100mm3) were injected with 0.1mg/kg,
0.25mg/kg and 0.5 mg/kg once a week for
3 weeks. Cured mice, i.e. with complete
response, from 0.25mg/kg and 0.5mg/kg
treatment groups were rechallenged with
B16F10-MICA (B) on one flank and
control non-transfected B16F10 on the
opposite flank (C). In both cases, tumor
growth was compared to engraftment into
naive mice. Groups naïve mice and tumor
free mice are significantly different with
B16F10 MICA and with B16F10
(p=0.00009 and p=0.0001 respectively,
linear mixed effects using Kenward-Roger
approximation).
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HC

HC

+spacer

+linker-drug

HC

HC

TG (2U/mL)
NH2-PEG-N3
(20eq/site)

DBCO-va-PBD
(1.5eq/site)

STEP 1

STEP 2

N297S

LC/MS analysis of reduced mAb: Heavy Chain

F

A

1. HCT116

2. HBCx5

B

B

B16F10 MICA 

B16F10 B16F10 MICA 

SCORE 1 SCORE 2 SCORE 3 SCORE 4

Anti-MICA/B Fc silent Ab restores NKG2D
expression. Human PBMC were co-incubated with
C1R cell line transfected with different MICA alleles
for 4h before addition of anti-MICA/B Fc silent or its
isotype control. NKG2D expression was monitored by
flow cytometry after overnight co-culture. Median of
fluorescence of NKG2D-PE staining on (A) NK cells
and (B) CD8 T cells was normalised to the condition
without C1R (100%).

Anti-MICA/B restores NKG2D expression on NK and T CD8+ 

Mechanism of action
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NKG2D downregulation on NK and T cells 
by chronic exposure to MICA/B

Dual mechanism of action:
Tumor direct targeting and immunoactivation


