
 

Cancer cells resist chemotherapy by helping
their neighbors cheat death

November 17 2021

  
 

1/5



 

  

Fig. 1: BH3-mimetics and BH3-only proteins upregulate BCL-2 and MCL-1
causing apoptotic resistance. a Schematic model of the mitoprimed system. b
HeLa tBID2A cells were treated with venetoclax (ven) and imaged over time.
Percentage of dead cells was determined by staining all cells with Syto 21 and
dead cells with propidium iodide. n = 3 independent experiments; mean values ±
s.e.m.; unpaired, two-sided t-test at 24 h. c HeLa tBID2A cells were treated with
500 nM venetoclax, harvested at the indicated time points and protein expression
was analyzed by western blot (representative blot of three independent repeats).
d HeLa tBID2A cells were treated for 48 h with 500 nM venetoclax followed by
replacement with regular growth medium (washout). At the indicated times post
medium change cells were harvested and protein expression was analyzed by
western blot (representative blot of three independent repeats). e HeLa tBID2A
cells were treated with or without venetoclax as indicated for 48 h followed by
treatment with venetoclax and the MCL-1 inhibitor S63845. Cell death was then
monitored by Sytox Green staining and Incucyte imaging. n = 3 independent
experiments; mean values ± s.e.m. f Control or BAX BAKCRISPR HeLa tBID2A
cells were treated with 500 nM venetoclax in combination with 10 μM qVD-OPh
as indicated for 48 h, harvested and protein expression was analyzed by western
blot (representative blot of three independent repeats). g Control or BAX
BAKCRISPR HeLa cells were transfected with tBID-GFP plasmid, harvested after
the indicated times and protein expression was analyzed by western blot. Fold
change normalized to loading control is stated below (representative blot of three
independent repeats). Credit: DOI: 10.1038/s41467-021-26613-0

Glasgow scientists have uncovered important information about how
cancer cells become resistant to certain treatments, according to research
published in Nature Communications.

Scientists at the University of Glasgow and Cancer Research UK
Beatson Institute have found that dying cancer cells release a protein
called FGF2, which helps neighboring cancer cells temporarily cheat
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death and gives them the opportunity to regrow into new drug-resistant
tumors.

The scientists believe that this crucial information could help make
chemotherapy more effective, reducing the chances of relapse in cancer
patients.

In the lab, the scientists tested cancer cells with a drug called venetoclax,
which stops cancer from growing by activating the cell's self-destruct
mechanism, known as programmed cell death. Venetoclax is commonly
used to treat chronic lymphocytic leukemia (CLL) and acute myeloid
leukemia (AML).

The scientists found that adding dead cancer cells, which had been given
venetoclax, to live cancer cells resulted in those live cancer cells
becoming resistant to the drug. They identified that FGF2 was
responsible for protecting the live cancer cells from death caused by
venetoclax. Further experiments showed that removing FGF2 made the
cells susceptible to the drug again.

Professor Stephen Tait from the Cancer Research UK Beatson Institute,
who led the research, said: "Drug resistance is a major complication in
many different types of cancer. Our study has shown for the first time
how cancer cells can become resistant to treatment and how we can
overcome that resistance.

"Cancer will take every opportunity it can find to cheat death, but we
believe we can stop it from escaping by using existing treatments more
effectively."

Interestingly, when the scientists looked at tissue samples from cancer
patients and examined the levels of FGF activation in those samples,
they found that those patients with higher levels of FGF activation were
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given a poorer prognosis by their doctor. This finding suggests a
potential link between the cancer's ability to cheat death and the patient's
chances of long-term survival.

Professor Tait said: "Understanding how drug resistance builds in cancer
will allow us to use existing treatments more effectively, as well as
helping us to develop new treatments that minimize the chance of cancer
coming back.

"Further research is needed to confirm the clinical significance of our
findings, but we believe our research could help us target treatments
more effectively to the characteristics from each patient's tumor."

Leukemia is the 12th most common cancer in the UK. There are around
9,907 new cases in the UK each year.

Graeme Sneddon, Cancer Research UK spokesperson for Scotland, said:
"This research increases our understanding of how drug resistance
develops in cancer at a cellular level.

"It shows for the first time how cancer cells can temporarily cheat death
and regroup, with significant implications for how we use chemotherapy.
With this vital information, we can stop cancer from fighting back by
smarter use of existing treatments.

"Further studies are now needed in patients to see which drug
combinations and doses work best to overcome potential resistance and
help more people survive cancer."

  More information: Florian J. Bock et al, Apoptotic stress-induced
FGF signalling promotes non-cell autonomous resistance to cell death, 
Nature Communications (2021). DOI: 10.1038/s41467-021-26613-0
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