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Combination of κλ bispecific antibodies targeting innate (CEAxCD47, NILK-2401) and adaptive immunity (CEAxCD3, NILK-2301 and CEAxCD28, NILK-3301) 
for next generation immunotherapy of CEA-expressing cancers
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• Equivalent activity of NILK-2401 plus NILK-2301 combination therapy at 100-
fold (LS174T; left panel) to >1000-fold MKN-45; right panel) lower doses
compared to NILK-2301 monotherapy [i.e., ≈ 0.02 vs. 2 / 20 µg/mL].

• Combination treatment boosts NILK-2301 activity (Emax) by 15 to 250%.
• Simultaneous reduction of necessary T-cell engager dose (i.e., side effects

↓↓) and increase in activity ↑↑, i.e., EC50 reduced by a factor of 10 - 100.

• NILK-2301 and NILK-2401 are active as single agents.
• Addition of NILK-2401 or NILK-3301 to NILK-2301 significantly increases

activity, already at 10 -100x lower CEAxCD3 doses.
• GMP drug substance has been produced for NILK-2301 and NILK-2401.
• Generation of the clonal cell line for NILK-3301 clinical material production

is ongoing.

CONCLUSIONS

CONTACT

• The CEAxCD3 bispecific antibody (bsAb) NILK-2301 couples CEA (CEACAM5)
on cancer cells and CD3 on T-cells inducing T-cell activation (signal 1) and
tumor cell killing (TDCC). T-cell activation can be boosted by CEA-targeted
CD28-costimulation (NILK-3301; signal 2).

• NILK-2401, carrying a fully effective IgG1 Fc, induces antibody-dependent
phagocytosis (ADCP) and antibody-dependent cytotoxicity (ADCC) of tumor
cells by co-targeting CEA and the innate immune checkpoint CD47.

BACKGROUND NILK-2401 + NILK-2301 COMBINATION ACTIVITY

LS174T

NILK-2301 & NILK-2401 & NILK-3301 BsAbs

Binds specifically to CD3 on 
T-cells

 Triggers T-cell activation 
(Signal 1) αCD3 arm

Binds specifically to CEA+

cells (different epitopes, i.e., 
non-competing)

High affinity
αCEA armNILK-2301

Binds specifically to CEA+ 
cells 

High affinity, drives the 
specificity

αCEA arm

Disrupts the CD47-SIRPα 
“don’t eat me” signal

 Same αCD47-arm used in 
two other bsAbs currently 
in Phase I clinical trials

αCD47 arm 

Mediates effector functions (e.g., ADCP and ADCC) through binding to FcγRs
Fully human IgG1

Unmodified IgG1-Fc

CEA
unbalanced affinity

CD47 or
CD3 or
CD28

NILK-2401

Based on LCB’s fully human κλ-body platform:

2 identical heavy chains
2 different light chains, i.e., one kappa (κ) and one lambda (λ)
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“Mixed killing assay”: NILK-2401 boosts activity of NILK-2301

NILK-2301 + 10 µg/mL NILK-2401
NILK-2301 + 1 µg/mL NILK-2401
NILK-2301 + 0.1 µg /mL NILK-2401
NILK-2301
hIgG1
Cells alone

NILK-2301 + NILK-3301 IN VIVO COMBINATION ACTIVITY

Silenced IgG1-Fc

Modified to avoid FcγR-binding whilst maintaining FcRn engagement (LALAPA mutations)
Fully human IgG1

Binds specifically to CD28 
on T-cells

Agonist arm: Delivers T-
cell co-stimulatory 
Signal 2

αCD28 arm

Binds specifically to CEA+

cells (different epitopes, i.e., 
non-competing)

High affinity
αCEA armNILK-3301

NILK-2301 & NILK-2401 & NILK-3301 BsAbs • Simultaneous (Combo D7) and sequential
(d+2 [Combo D9] or d+4 [Combo D11])
combination treatment of NILK-2301 plus
NILK-3301 induces markedly improved
activity and tumor regression in 8/8
(Combo D7), 8/8 (Combo D9), and 6/8
(Combo D11) mice, respectively.

• No signs of toxicity were observed in any of the groups.
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Group 1 (PBS)
Group 2 (NILK-2301)
Group 3 (Combo D7)
Group 4 (Combo D9)
Group 5 (Combo D11)

Average tumor growth

NOG mice

LS174T 
tumor cells

d0 d7 d9 d11 d14 d18 d21

hPBMC : LS174T 
(1x106 : 1x106) SC

Tumor volume & body weight follow-up (n=8 mice/group)

Group 1 (PBS)

Group 2 (NILK-2301)

Group 3 (Combo D7)

Group 4 (Combo D9)

Group 5 (Combo D11)

Treatment 2x/week – 10 mg/kg IV

PBS

NILK-2301

NILK-3301

AIMS & MECHANISM OF ACTIONMECHANISM OF ACTION & COMBO STRATEGYMECHANISM OF ACTION & COMBO STRATEGY AIMS & MECHANISM OF ACTIONMECHANISM OF ACTION & COMBO STRATEGYNILK-2301 + NILK-3301 IN VITRO COMBINATION ACTIVITY

• Maximal cytotoxicity is achieved
with NILK-2301 concentrations ≥
0.8 nM, combined with as little as
0.05 μg/mL [0.33 nM] of NILK-
3301.

• Cytotoxicity is reflected by T-cell
activation data.

DR, dose range; FD, fixed dose.

NILK-2301 DR
NILK-2301 DR + NILK-3301 FD:

+ NILK-3301 2 µg/mL
+ NILK-3301 1 µg/mL
+ NILK-3301 0.5 µg/mL
+ NILK-3301 0.1 µg/mL
+ NILK-3301 0.05 µg/mL
+ NILK-3301 0.01 µg/mL
+ NILK-3301 0.005 µg/mL

LS174T target cells + 

PBMC effector cells (E:T = 10:1)
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NILK-3301 2 µg/mL
NILK-3301 1 µg/mL
NILK-3301 0.5 µg/mL
NILK-3301 0.1 µg/mL
NILK-3301 0.05 µg/mL
NILK-3301 0.01 µg/mL
NILK-3301 0.005 µg/mL

NILK-3301 FD:
Combination approaches:
• NILK-2301 + NILK-3301 (left)
• NILK-2301 + NILK-2401 (mid)
• Triple combo (right)


