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Colon cancer: Dying cancer cells give
neighboring tumor cells instructions on how
to survive

November 17 2022, by Markus Bernards

a b c P < 0.0001 d P < 0.0001 €
e 5 o T F%ﬁ;mz " P = 0.0005 P = 0.0020
o [: A = a 0, = —_— Bl
LgrsDTr [ grtiTe- SL ests 21209 —pogoor -] p: 0.&6%1_ 0.0001 e
LgrsT Lagrs T gt agl B P B _P = 0.0001
0T - = = = ] sy § £ 100 K s RE 0] mme o175 075
70 kDa p-p70 56 Xy ¥ ?E B0 - P <0.0001 ?E 80 P00 &
e £5 = | g
P70 SB iiﬂ: g i E‘E o 500
kinass Eol.d". Eg A0 = Ea 40 4 =
(] - o 3 o 3 | i 025
TR T g E opd g B 204
d et 8§ 20 gf 21
BRSNS 5> g2 pl 0
= o OT - + = + OorT - + = 4+ Tamoxifen - +
o 4 Rapamyecin - - + % Tamoxifen - - + *
o2 o 1 a
R . g = e
T " " pil Rapamycin = - - - +
wipt & : 35 ki -
Lo E—— - = p-S6
o L %  J myrAKT gg tm:
- o sgRMNA Tgfbr2 4 ———— —
T - HRASIG12D) —
NICD -
ADM-_DES AOM-DSS{ATN) — —— -0
crganckds arganalds 35 kDa -
h OT + i OT +
Vehicla Rapamycin oT rapanycin rapamycin
i AOM-DSSIATKN) oT k
organcids
5.C. Dayo 2 4 67 600
| LR I I X T - TO0
TR TR z +
Day -15 ta =10 . R £ &0 )
Rapamycin  Day & L =00 i 1+ ' b=t =
Euthanize S 6t -~venice B2 |3
g | : =HE |23
o« L a0 ‘It—t- =t T o ol v ¢§8|‘3§§
I Vehicks oT Rapamycin  rapamycin g 200 = T L 4 t -» Rapamycin o | g o nlt o
INHE AN T TR (TR RTRTNATAN 5 e —+ DT +rapamycin @ |1 la
~ 100 T -y o &

o Tirne {d)

- Q\ < 5 i —
1 P. L) T T T T
0 F4 4 8 -]

1/4



MedicalZpress

Dying tumor cells induce mTOR survival signaling in a paracrine manner.
Credit: Nature (2022). DOI: 10.1038/s41586-022-05426-1

Colorectal carcinoma is the second most common cause of cancer death
in Germany. Although cancer research in recent years has been able to
significantly improve early diagnosis and therapy, the resistance of
advanced colorectal tumors to common chemotherapies still constitutes a
major problem and contributes substantially to the high mortality rate of
patients with such tumors.

When chemotherapeutic agents cause colon cancer cells to die, they
release ATP (adenosine triphosphate) molecules, the cell's energy
currency, as a messenger substance. Researchers led by Professor
Florian Greten at Georg-Speyer-Haus have now corroborated this in
experiments. This ATP binds to certain receptors (P2X4
purinoreceptors) on the surface of surrounding tumor cells. This
activates an important survival signaling pathway in these neighboring
cells, which protects them from cell death and makes the tumor resistant
to therapy.

The cells killed off by the chemotherapy "warn" their neighboring cells,
as it were, and at the same time provide them with a survival strategy.
However, if the communication between the dying tumor cells and their
neighbors is interrupted—as the scientists were able to show in
preclinical models—this raises the efficiency of the chemotherapy many
times over, and tumors that were initially resistant respond very well to
it.

Dr. Mark Schmitt, first author of the study, explains, "Our research
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results demonstrate that—despite years of successful
research—unknown mechanisms are still being discovered which show
us how perfidiously tumor cells evade therapy. Our results now offer a
new and promising starting point for substantially improving the
response rate of advanced colorectal carcinomas to common
chemotherapeutic agents by means of combination therapy."

Professor Florian Greten, director of Georg-Speyer-Haus and
spokesperson for the LOEWE Centre Frankfurt Cancer Institute
explains, "We were surprised to see that tumor cells have developed
communication mechanisms to the point that even the dying ones play an
active role in ensuring their neighbors' survival when under therapeutic
‘attack’."

"We hope very much that by interrupting the communication between
the cells we can achieve this tremendous increase in the effect of
standard therapy in patients as well." The team now wants to work with
colleagues at the Frankfurt Cancer Institute to test this new therapeutic
concept in patients.

The research was published in Nature.
More information: Mark Schmitt et al, Colon tumour cell death

causes mTOR dependence by paracrine P2X4 stimulation, Nature
(2022). DOI: 10.1038/s41586-022-05426-1
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