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A treatment for metastasis? Using
ferroptosis to attack migrating cancer cells

July 16 2024
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Zebl regulates the expression of enzymes crucial for adjusting the
PUFA:MUPFA ratio in phospholipids. Credit: Nature Cell Biology (2024). DOI:
10.1038/s41556-024-01464-1

A treatment for metastatic cancer—researchers at Friedrich-Alexander-
Universitit Erlangen-Niirnberg (FAU), the University of Innsbruck, the
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Massachusetts Institute of Technology (MIT) and Universitidt Wiirzburg
have now come a major step closer to this ambitious goal. Their
approach for attacking the migrating cancer cells is to use ferroptosis—a
cell death mechanism only discovered in 2012.

Current experiments with laboratory substances are very promising, but
further research and clinical studies are required before medicines on
this basis can be used. The findings have now been published in the
journal Nature Cell Biology.

Researchers hope to use new mechanism against
aggressive types of cancer

Recent advances in chemotherapy and immunotherapy mean that cancer
can be treated better than ever before, and survival rates have increased
considerably in recent years. However, there is still very little doctors
can do against aggressive types of cancer such as pancreatic cancer and
certain types of breast cancer.

"These tumors metastasize at a very early stage, but often remain
undiscovered themselves," explains Prof. Dr. Thomas Brabletz, Chair of
Experimental Medicine II (Molecular Oncology) at FAU and
corresponding author of the study. "That makes them particularly
challenging and deadly."

Approximately 20 years ago, Brabletz discovered that metastasis is
caused by migrating cancer stem cells. For this process to be set in
motion, individual epithelial cancer cells, which are the cells of which a
compact tumor consists, change into cancer cells with mesenchymal
properties.

2/5


https://medicalxpress.com/tags/clinical+studies/
https://www.nature.com/articles/s41556-024-01464-1
https://medicalxpress.com/tags/pancreatic+cancer/
https://medicalxpress.com/tags/cancer+stem+cells/

MedicalZpress

a 150 3,000
o
™ by -] [}
KPCe KPCmix KPCm o & & ¥ R g B o KpCm
wa & & Z 100 po o | 9 O & ML210
250 [Tl zeb1 3 Siewgle % o krcm
130 £Cad o 50 O KPCetFerd 1 o 1,000 @ +ML210
E a KPCmix+Fer—1j§ = o KpPCe
= E B-Actin o & KPCm+Fer-1 5 & +ML210
i n 8-
Vim, E-Cad, DAPI 3 2 1 0 1 2 0 10 20
log[ML210] uM Time (h)
b__\ Zeb expression ML210 resistance Zeb1 essentiality Drug resistance
2 r 10 -
5 10 FSP1
2 g 8 B .
it 6 6§ 8= Erastin A
c a+ MDA-MB-231
o 4 4 v =
g 2 2 3= ML210 o
£ z i3
- # 2
E’ j a M= RSL3 o o
L -6 —T T T
A Eronfi -8 y 10 05 0 05 10 0 5 1 15 20
5 -8 'Q ML162 zeb1 ™7 ’ ) T
o ML210 CERES score Drug sensitivity AUC
c d P =0.0007
MDA-MB-231 150 4 NS
- 5
shZebl QE o ® . g P <0.0001 NS
Z 100 -® shCtl 3 5
shCtrl shZebl = ® B g - shzebij ) = &
kDa 1 2 1 2 ® shout |3 g &85
250 fmmm7ebt o oo |® $5
< i shZebl £
130 1 ====lF-Cad +Fer-) 5
== B-Actin 0 =
Zeb1, E-Cad, DAPI 2 A o 1
log[ML210 (uM)]
e KPCmix 150
el TGFB (4 days) g
. R Z 100 ]
kba ¢ <@ B » onl 2
250 —[== =] Zeb1 > 50 = %r:;em 8
1‘22 = —=]FCad @ - TGFf+Fer1
e =
Vim, E-Cad, DAPI -3 -2 1 0 1 2
log[ML210 (uM)]
f H358 - AR 150 - : :;T]p« 0.0001 150 7
ge 9 9
wr R g 40 0w -~ g ® <
@ ™® Z 100 Z 100 -
5 30 ™ kpa E £ £ -~ B
= i, <1 Py
5w mo{ =zt £ : . > wrre |
B 8 <]
Z ws 190 jmme=]ECad g 3 i o
[ m 55 . (3 L hillan
& F o =] B-Actin .. .
Vim, E-Cad, DAPI 2 Zeb1 CDH1 -2 -1 Q 1
log[Erlotinib (uM)]
BXPC3 150 - 150
s P=0.042 — R e
WT GR 2 400 ST B ® oo g
4 sk £ & Z 100 - ®CcR-g > 100
o £ Z
5 a - - =0 E ]
; 200 <OOOO1 50 ‘E Zebi E g o wT 7
# < > 50 o > 50 ® WT+Fer-1 o
z 130 {mmm  JEcad g 3 o ok g
& ® =] phctn " B sl
. = D o 0 -
Vim, E-Cad, DAPI 2 Zeb1 CDHI B 2 o R T T
log[Gemzar (uM)] log[ML210 (puM)]

Zebl is important for increased ferroptosis sensitivity of mesenchymal cancer
cells. Credit: Nature Cell Biology (2024). DOI: 10.1038/s41556-024-01464-1
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Such cancer cells can migrate throughout the body and form metastases
at various locations by changing back into epithelial cancer cells.
According to Brabletz, "We refer to this essential ability to transform
from one type of cell to another cell plasticity."

Together with researchers from FAU, the University of Innsbruck, MIT
and Universitit Wiirzburg, the team led by Thomas Brabletz has
discovered an Achilles heel of the migratory metastatic cells: During
their metamorphosis, mesenchymal cells alter their metabolism and store
a high concentration of polyunsaturated fatty acids in the cell membrane.
This makes the membrane elastic, but also susceptible to a mechanism
that was only discovered in 2012 and that is still not fully understood:
ferroptosis.

"Ferroptosis is a non-programmed cell death triggered by iron and
oxygen radicals, that is also connected to neurological and other
degenerative diseases," explains Brabletz. "The fatty acids oxidize,
damage the cell membrane and finally destroy the whole cell."

The researchers are extremely hopeful that these findings will lead to
new therapies against aggressive types of cancer with an elevated
potential for metastasis. In laboratory experiments, the researchers have
already succeeded in targeting mesenchymal tumor cells and killing them
using ferroptosis.

"We are currently working on using drugs to manipulate certain enzymes
to make cancer cells more susceptible to ferroptosis," explains Brabletz.

As the epithelial cells of the primary tumor do not respond to ferroptosis
due to their low concentration of polyunsaturated fatty acids, the plan in
the long term 1s to combine this treatment with traditional chemotherapy
and immunotherapy.
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More information: Annemarie Schwab et al, Zeb1 mediates
EMT/plasticity-associated ferroptosis sensitivity in cancer cells by
regulating lipogenic enzyme expression and phospholipid composition,
Nature Cell Biology (2024). DOI: 10.1038/s41556-024-01464-1
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