
Targeting Long-Chain Fatty Acid Elongation Disrupts Cancer Membranes Organization and Triggers Anti-Cancer Immunity

Cancer cells evade immune cell recognition by hijacking spa-
tially organized receptor-ligand interactions. To discover critical 
dependencies of immune evasion, we performed a large-scale 
small-molecule co-culture screening paired with proteomics, 
and lipidomics. Targeting long-chain fatty acid (LCFA) elonga-
tion altered the membrane organization of cancer cells, but not 
immune cells. Pharmacological and genetic inhibition of 
HSD17B12, a key enzyme in LCFA elongation, reduced 
very-long-chain fatty acid (VLCFA) synthesis, selectively affect-
ing cancer cells by altering membrane organization and recep-
tor distribution, including immune checkpoints and lipid trans-
porters. In contrast, HSD17B12 inhibition enhanced glycolytic 
and cytotoxic activity of macrophages, T, and NK cells. 
Through these divergent phenotypes, targeting HSD17B12 re-
duced tumor growth and promoted immune activation in pre-
clinical models. This study reveals a cancer-specific depen-
dency on VLCFAs that can be therapeutically exploited to 
overcome immune evasion and boost anti-tumor immunity.

AIMS & METHODS

Conclusion
In summary, our findings reveal HSD17B12 as a cancer-specific 
metabolic vulnerability that controls membrane organization 
and immune evasion. Targeting this pathway selectively impairs 
tumor cells while enhancing immune function, offering a novel 
strategy to restore anti-tumor immunity. Future work will focus 
on medicinal chemistry optimization and preclinical studies to 
advance HSD17B12 inhibitors toward clinical translation.
 

By combining high-throughput pharmaceutical screening with 
transcriptomics, proteomics, and lipidomics, we aimed at iden-
tifying novel druggable targets enhancing anti-cancer immunity.

ADCC
ADCP

NK cell

M1-likemacrophage

CD8 T cell

DC
T helper cell

PD-L1
PD1

CTLA4

Treg

M2-likemacrophage

CD47

CD24

Anti
Tumoral

Pro
Tumoral

Biotin Click
Pulldown

Photo-
linker

clickable 
handle

NN

SILAC Cells

UV

Lipid fraction

in
te

ns
ity

Druggable
Target

Pharmacological Screen

Proteomics Lipidomics
RNA 

cancer 
cells

Phagocytosisco-culture

Tumor cells

macrophages 

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P

1 2 3 4 5 6 7 8 9 10 111213141516171819 20 21222324

Transcriptomics

m/z

1. A pharmacological screen identifies a new compound, PB1, that en-
hances phagocytosis. Out of 7,640 molecules (A), PB1 significantly increas-
es the phagocytosis of lymphoma cells (B-C), as well as other models of he-
matological (D) and solid (E) cancers, and primary CRC organoids (F) in vitro.
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2. PB1 synergizes with monoclonal antibod-
ies, including Rituximab in lymphoma (A) and 
Trastuzumab in breast tumors (B).

3. PB1 affects both cancer cells and macro-
phages (A). It upregulates lipid metabolism in 
both cell types but leads to opposite effects on 
the cell cycle (B).
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4. Lipidomics analysis shows that PB1 leads to a decrease in 
very long-chain sphingolipids and cholesterol (A and B).
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5. Proteomics analysis (A) identifies HSD17B12, involved in 
long-chain fatty acid elongation (B), as a target of PB1 (C).
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10. In vivo, PB1 
delays tumor 
growth (A-C), 
boosts immune 
infiltration (B), and 
improves survival 
in combination 
with aPD1 (D).
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6. Genetic or pharmacological inhibition 
of long-chain fatty acid elongation exerts 
specific effects in cancer cells. Using 
SCENITH, we found a decrease in fatty acid 
oxidation in cancer cells (A). Additionally, 
DRM assays indicate that PB1 disrupts lipid 
nanodomains in various cancer cell lines 
(B-C).

8. PB1 induces a shift in immune cell 
metabolism, boosting their activity. 
SCENITH analysis revealed an increase 
in the glycolytic capacity of immune cells 
upon PB1 treatment (A-B), without af-
fecting the nanodomains (C-D).

7. This was associated with a change in the cell 
surface repertoire of knock-out cells (A), includ-
ing several "don’t eat me" signals and lipid 
transporters (B), which were restored upon 
rescue of the nanodomains (C-D).

9. Targeting VLFA induces a broad 
immune response against cancer. PB1 
promotes the cancer killing by T cells (A) 
and NK cells (B).
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MECHANISM OF ACTION 

EFFECT OF PB1 IN VIVO
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