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Abstract #175

Receptor tyrosine kinase-like orphan receptor 1 (ROR1) is a clinically validated antibody-drug conjugate (ADC) 
target with restricted expression in normal tissues and broad expression across both hematological and solid tumors 
(Figure 1B), but ROR1 ADCs using existing drug linker technologies such as val-cit-MMAE have shown limited 
clinical activity in solid tumors. We hypothesize that an ADC pairing an improved topoisomerase I (TOP1i) linker 
payload with a rapidly internalizing ROR1 antibody will be effective in both solid tumor indications and B cell 
malignancies. IM-1021 is comprised of a human IgG1 antibody targeting ROR1 conjugated to a novel camptothecin 
derivative (HC74) via a cleavable linker with a drug-to-antibody ratio of 8 (Figure 1A). The novel payload and linker 
were selected for their cellular potency and in vitro ADME properties including efflux, permeability, and hepatocyte 
clearance.

We have developed a novel ADC candidate with best-in-class potential for ROR1-expressing tumors using a 
proprietary and differentiated topoisomerase I linker payload technology. Submission of an Investigational 
New Drug application for IM-1021 to the FDA is anticipated in the first quarter of 2025.

Design of a TOP1i payload with enhanced ADME properties and 
drug sensitivity profile.

Discovery of a novel antibody that binds the Ig-like domain of ROR1

Figure 5: Binding kinetics of IM-1021 mAb and ADC (A) Bio-layer interferometry kinetics on recombinantly expressed human/cynomolgus 
ROR1 extracellular domain. Two-fold serial dilution was performed from a top concentration of 300 nM. (B) Binding to cells expressing ROR1 
or ROR2 assessed by flow cytometry. KD, dissociation equilibrium constant.

IM-1021 mAb and ADC bind with similar kinetics to the Ig-like domain of ROR1 and do not bind to 
ROR2. Conjugation of the linker payload does not affect binding to cells or recombinant proteins.

Preclinical evaluation of IM-1021, a ROR1-targeted antibody-drug 
conjugate with a novel topoisomerase I linker payload
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Figure 1: IM-1021 Therapeutic Design and Rationale (A) IM-1021 mechanism of action. (B) ROR1 mRNA is expressed across both solid and 
liquid tumors. TCGA: The Cancer Genome Atlas; TARGET: Therapeutically Applicable Research to Generate Effective Treatments. 
TCGA/TARGET data were from UCSC Xena (version 2016-09-03). Blueprint data were from the Blueprint consortium (version 20160816). 
Disease abbreviations are available from https://gdc.cancer.gov/.

HC74 demonstrates faster hepatocyte clearance, higher permeability, lower efflux, and increased cellular 
potency compared with DXd, without altering the TOP1i mechanism of action or intrinsic sensitivity profile.

HC74 does not show cross-resistance with standard of care chemotherapy

IM-1021 is active in solid and liquid tumor cell lines and xenografts

Figure 4: ROR1 antibody discovery (A) A unique antibody clone was selected based on sequence clustering, epitope binning, and affinity. 
Gray fill: KD not determined. (B) IM-1021 mAb binds the Ig-like domain of ROR1 and does not bind ROR2.
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IM-1021 showed statistically higher activity than zilovertamab vedotin (ZV) at the same dose and 
schedule in cell-derived xenograft models of mantle cell lymphoma and triple-negative breast cancer

IM-1021 induced significant regressions in patient-derived lung cancer xenografts across the ROR1 
expression range
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Figure 7: IM-1021 is active in patient-derived xenografts (A) The waterfall plot depicts the percent change from baseline tumor volume at 
best response (minimum tumor volume following last dose), n=3-8 mice/group. The y-axis is limited to a range of -100 to 100 (tumor 
outgrowth >2-fold is not shown). (B) A representative tumor growth curve is shown. (C) the box and whisker plot shows IM-1021 activity in 
ROR1-high (RPKM>10) vs low (RPKM<10) xenografts. Error bars are plotted as mean -/+ SEM. Arrows indicate dates of dosing.

0 6 12 18
0

500

1000

1500

2000

2500

Days Post Treatment Initiation

Tu
m

or
 V

ol
um

e 
(m

m
3 )

Vehicle
IM-1021 (2.5 mg/kg)
IM-1021 (5 mg/kg)
ZV (2.5mg/kg)
ZV (5 mg/kg)

Ve
hi

cl
e

IM
-1

02
1

ZV

IM
-1

02
1

ZV

0

1000

2000

3000

4000

Tu
m

or
 V

ol
um

e 
(m

m
3 ) a

t D
ay

 1
4

✱✱ ✱

0.001 0.01 0.1 1 10
0

20

40

60

80

100

120

Concentration (μM)

%
 V

ia
bi

lit
y

ZV
IM-1021

V
eh

ic
le

IM
-1

02
1

ZV

IM
-1

02
1

ZV

0

500

1000

1500

2000

Tu
m

or
 V

ol
um

e 
(m

m
3 ) a

t D
ay

 4
4 ✱✱✱ ✱✱

0.001 0.01 0.1 1 10
0

20

40

60

80

100

120

Concentration (μM)

%
Vi

ab
ili

ty

ZV
IM-1021

0 10 20 30 40 50
0

500

1000

1500

Days Post Treatment Initiation

Tu
m

or
 V

ol
um

e 
(m

m
3 )

Vehicle
IM-1021 (2.5 mg/kg)
IM-1021 (5 mg/kg)
ZV (2.5mg/kg)
ZV (5 mg/kg)

0.001 0.01 0.1 1 10 100 1000
0

25

50

75

100

125

150

Concentration (nM)

%
 V

ia
bi

lit
y

H69/VCR
H69/AR

H69

Belotecan

0.1 1 10 10
0

10
00

10
00

0

10
00

00

10
00

00
0

0

25

50

75

100

125

150

Concentration (nM)

%
 V

ia
bi

lit
y

H69

H69/AR
H69/VCR

Paclitaxel

Background

References
1. Vivian et al. Toil enables reproducible, open source, big biomedical data analyses. Nature Biotechnology (2017).
2. Fernandez et al. The BLUEPRINT Data Analysis Portal. Cell Systems (2016).

Disclosures
R Lawrence, F Zhang, D Goulet, W Arthur, A Gavai, and J Higgins are current employees of Immunome, Inc. X Han, 
K Fischer, and K Bunker are current or former employees of Zentalis, Inc.

Payload Properties

Conclusions

TCGA

TARGETBlueprint

Antibody Properties

Table 1: In Vitro ADME and Cellular Potency. Human hepatocyte clearance, Caco-2 efflux, parallel artificial membrane permeability assay 
(PAMPA) were performed using standard protocols. Cytotoxicity across a panel of 89 cell lines was determined using CellTiter-Glo after a 72-
hour treatment (median IC50 shown).

Figure 2: HC74 mechanism of action and in vitro sensitivity profile (A) HC74 is a TOP1 interfacial poison with a mode of action similar to 
camptothecin (CPT). Comparison of standardized IC50s (Z-score) for HC74 across a panel of 89 cancer cell lines with (B) DXd or (C) MMAE.
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Figure 3: HC74 activity in drug-resistant cell lines (A) Fold change of IC50 in vincristine (VCR) or doxorubicin (AR) resistant versus 
parental NCI-H69 small cell lung cancer cells across a panel of ADC payloads and standard-of-care (SoC) chemotherapy drugs. (B) Dose 
response for a selection of TOP1i compounds. (C) Dose response for a selection of compounds from other mechanistic classes. Cell 
viability was assessed by CellTiter-Glo after 96 hours.
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Figure 6: Pharmacology of IM-1021 compared to ZV (A) In vitro cytotoxicity and cell-derived xenograft efficacy (n =8 mice/group) in Jeko-
1, a model of mantle cell lymphoma. (B) In vitro cytotoxicity and cell-derived xenograft efficacy (n = 8 mice/group) in MDA-MB-468, a model 
of triple-negative breast cancer. *p<0.05, **p<0.01, ***p<0.001. Error bars are plotted as mean -/+ SEM. Arrows indicate dates of dosing.
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