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Table 1: All Immunome compounds 
bound to human FAP with sub-
nanomolar affinity. Comparative 
studies demonstrated superior binding 
affinity of Immunome FAP-targeted 
compounds over competitor molecules 
(FAPI-46, FAP-2286, and PNT6555). 
All test articles were assessed in their 
unchelated, precursor form.

FAP Compounds Kd (pM) Kon (106 M-1s-1) Koff  (10-6 s-1)

Im
m
un
om
e IM-3050 < 1 3.3 0.07

IM-3047 40 3.9 160

IM-3040 64 3.3 210

C
om

pe
tit
or
s FAPI-46 94 6.2 550

FAP-2286 3,860 3.6 1,400

PNT6555 12,200 17 21,000

Figure 3: Comparative studies demonstrated significantly more drug exposure of Immunome FAP-targeted 
compounds relative to competitor molecules. Incorporation of the iodophenyl albumin-binder combined with linker 
modifications markedly increased the drug exposure of Immunome FAP compounds relative to competitor molecules. 
All test articles were assessed in their unchelated, precursor form. 

Table 2: IM-3050 was highly selective for human FAP over closest homolog proteins (i.e., PREP, DPPIV). Off-target 
safety screen with a panel of 87 enzymes each incubated with 10 μM of IM-3050 indicated no significant inhibition of any 
proteins other than FAP. IM-3050 was screened in its unchelated, precursor form.

Table 3: [177Lu]Lu–IM-3050 demonstrated stability in custom formulation buffer, maintaining ≥ 95% radiopurity 
for 7 days at a concentration of 370 MBq/mL.
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Figure 5: Immunome FAP-RLTs demonstrated significant antitumor efficacy in the radioresistant U87MG xenograft 
model over 4 weeks. (A) [177Lu]Lu–IM-3050 showed superior tumor reduction (✽✽✽✽P < 0.0001). (B) All treatments were well-
tolerated, with no significant weight loss (nsP = 0.8659) or deaths.

Compound t½ (h) AUC(0–48) (h•ng /mL) Cl 
(mL/min/kg)

Im
m
un
om
e IM-3050 6.04 70,531 0.27

IM-3047 5.03 19,984 0.24

IM-3040 8.05 48,074 0.11

C
om

pe
tit
or
s FAPI-46 0.855 3,862 4.3

FAP-2286 0.150 1,370 2.6

PNT6555 13.2 3,246 5.0

PSMA-617 1.02 3,702 5.3
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Novel FAP compounds demonstrated high affinity to FAP

Figure 4: SPECT/CT biodistribution of FAP-RLTs. Representative radioimages of a single mouse following administration 
of a novel [177Lu]Lu–FAP-RLT. (A) [177Lu]Lu–IM-3050 RLT demonstrated highest tumor uptake and retention. (B−C) Tumor 
dose of Immunome FAP-targeted radioligands was found to correlate with the AUC of the non-chelated precursor.

Figure 1: High FAP PET tracer uptake in 15 histologically-
validated tumor types [republished from Ref. 2].
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Figure 2:  (A) Increased circulatory half-life and tumor uptake of FAP-targeted ligand (red triangle) 
trifunctional conjugate with chelated radionuclide (green star) due to noncovalent albumin-binder 
(blue circle) [diagram republished from Ref. 3]. (B) Generic chemical structure of FAP RLTs. 
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MATERIALS & METHODS

• Biophysics: Human FAPα was covalently 
immobilized on chips via primary amine-
groups. Non-chelated compounds were 
injected at 8 concentrations, 3x dilution 
series, 100 nM top concentration. 
Measurements were made in single-cycle 
kinetics mode via surface plasmon 
resonance (SPR).

• Pharmacokinetics: Athymic nude mice 
were administered non-chelated 
compounds at a single dose of 1 mg/kg 
(n = 3 / cohort) by intravenous injection. 
2 cohorts were used alternatively per time 
point for each compound, ranging from 
0.083–48 hours post-injection (p.i.).

• Selectivity: Non-chelated compounds 
were incubated with commercially available 
enzymes and fluorescent substrates per 
common literature protocols. Reference 
compounds were used as positive controls.

• Radiostability: FAP-RLTs were 
radiolabeled with lutetium-177 at a clinically-
relevant molar activity (37 MBq/nmol) using  
custom reaction buffer, radiolabeling 
procedure, and formulation buffer to 
achieve high radio-purity as measured 
by radio-HPLC analysis.

• Tumor model: 5 million cells of U87MG 
were subcutaneously implanted in the 
shoulder of athymic nude mice, using 
a 1:1 matrix of Matrigel:PBS.

• SPECT/CT studies: U87MG tumors 
were allowed to grow to ~200 mm3 
before administration of the lutetium-177 
radiolabeled FAP-RLTs (1 nmol / mouse). 
Mice were imaged by SPECT/CT at various 
time points p.i., ranging from 3–192 hours 
p.i. (n = 4 / radioligand). Images were 
decay-corrected.

• U87MG radiotherapy: U87MG tumors 
were allowed to grow to ~168 mm3 before 
administration of one of the lutetium-177  
radiolabeled FAP-RLTs with a single dose 
on Day 0 (18.5 MBq or 4.1 MBq per 
mouse). Tumor growth and body weights 
were then measured 3x per week (n = 10 / 
group) over the course of the study.

IM-3050 FAP PREP DPPIV ACE

IC50 0.64 nM 77,200 nM 700 nM 3,060 nM

FAP selectivity — > 100,000x 1,094x 4,781x

B

[177Lu]Lu–IM-3050 showed high tumor uptake 24-
hours post-injection, with minimal retention in other 
tissues. Over 50% of maximal [177Lu]Lu–IM-3050 
tumor uptake was retained in U87MG tumors 192-
hours post-injection.

A

[177Lu]Lu–IM-3047 showed rapid clearance from 
healthy tissues, but relatively poor tumor uptake 
and retention compared to the other Immunome 
radioligands tested.

B

[177Lu]Lu–IM-3040 showed moderate tumor uptake 
and retention relative to [177Lu]Lu–IM-3050 and 
[177Lu]Lu–IM-3047.

C

BACKGROUND

Fibroblast Activation Protein (FAP) is a cell-surface protease with low expression in normal tissue but expressed at 
higher levels on cancer-associated fibroblasts (CAFs). FAP is an attractive target for cancer therapy due to its 
overexpression in ~75% of solid tumors1 (Figure 1). Trials with first-generation FAP-targeted radioligand therapies 
(FAP-RLTs) have produced only modest clinical responses, indicating the need for novel FAP-RLTs with improved 
therapeutic properties. 

BEST- IN-CLASS FAP-RLT APPROACH

We sought to design a best-in-class FAP-RLT with optimized pharmacologic properties and prolonged tumor retention 
to improve upon the modest clinical activity observed with first-generation molecules. Given FAP is expressed primarily 
on CAFs in the tumor stroma, lutetium-177 was selected as the radionuclide payload to kill FAP-positive stromal cells 
and nearby tumor cells via bystander effect (Figure 2A). To optimize for binding, physicochemical stability, 
pharmacokinetics, tumor absorbed dose, activity, and tolerability, we manufactured and screened a library of over 40 
fully synthetic FAP-RLTs containing novel linkers while incorporating the same FAP ligand, iodophenyl albumin-binding 
domain, and DOTA-lutetium-177 payload (Figure 2B).

Incorporation of albumin-binding domain and scaffold modifications 
increased compound exposure (AUC) in mice

Novel FAP-RLTs drove significant reduction in tumor volume with no 
signs of gross toxicity

CONCLUSION

The outstanding antitumor activity and high FAP selectivity of 
[177Lu]Lu–IM-3050 support further evaluation of this investigational 
RLT in patients with solid tumors.

A novel lutetium-177 radioligand therapy targeting FAP 
has potent antitumor activity in xenograft cancer model

Spencer Lindeman & Jack Higgins 
Immunome, Bothell, WA, USA.  

High degree of FAP expression 
in 15 types of solid tumors

Leveraging linker design and albumin-binding 
domain to increase radiation dose delivered to tumor

Prolonged retention of [177Lu]Lu–IM-3050 in U87MG tumor-bearing mice

IM-3050 precursor demonstrated a high degree of FAP selectivity

Robust radiostability of [177Lu]Lu–IM-3050 in formulation buffer

Initial Day 1 Day 2 Day 3 Day 7

[177Lu]Lu–IM-3050 97% 96% 95% 95% 95%

Radiolabeled impurities 2% 3% 4% 4% 4%

Free lutetium-177 1% 1% 1% 1% 1%

24h      48h         96h            192h

Abstract #6026

0 7 14 21 28
10

100

1000

10000

Day

Tu
m

or
 v

ol
um

e 
(m

m
3 )

Log scale

Vehicle [177Lu]Lu-IM-3050 (18.5 MBq) [177Lu]Lu-IM-3040 (18.5 MBq)[177Lu]Lu-IM-3047 (18.5 MBq)[177Lu]Lu-IM-3050 (4.1 MBq)

✱✱✱✱

Compound PK

Copyright © 2024 Immunome, Inc. All rights reserved

U87MG Tumor Volume Murine Body Weights

RESULTS RESULTS (cont.)

A B


