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Sustained exposure to high doses of 
EG

F ligand reduces ERBB2 stability 
via H

SP90-dependent m
echanism
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A
fter binding to a ligand, the epiderm

al grow
th factor receptor 

(EG
FR) can dim

erize w
ith other ER

BB fam
ily m

em
bers, particular-

ly ER
BB2, activating dow

nstream
 signaling pathw

ays. H
ow

ever, 
high concentrations of epiderm

al grow
th factor (EG

F) are know
n 

to trigger EG
FR internalization and degradation. C

onsistent w
ith 

this, our data, using a quasi-norm
al, EG

FR-dependent epithelial 
cellular m

odel, show
 that short-term

 exposure to high-dose EG
F 

reduces EG
FR protein levels w

ithout aff
ecting EG

FR m
R

N
A

 ex-
pression. In contrast, ER

BB2 expression rem
ained stable at both 

m
R

N
A

 and protein levels. Phenotypically, short-term
 stim

ulation 
w

ith high-dose EG
F m

odestly decreased cell proliferation and 
m

igration, w
hile anchorage-independent grow

th rem
ained un-

changed. These eff
ects align w

ith the reduction of EG
FR

, w
hich 

drives cell proliferation and m
igration, and unaff

ected ER
BB2, a 

key regulator of anchorage-independent grow
th.

To better understand the im
pact of chronic exposure to an EG

F-
rich m

icroenvironm
ent, as m

ight occur in prim
ary tum

ors or 
m

etastasis, w
e perform

ed sim
ilar analyses follow

ing long-term
 

EG
F 

stim
ulation. 

N
otably, 

prolonged 
exposure 

to 
high-dose 

EG
F not only reduced EG

FR but also decreased ER
BB2 protein 

abundance, accom
panied by a significant reduction in heterod-

im
ers containing EG

FR and ER
BB2. Im

portantly, ER
BB2 m

R
N

A
 

levels 
rem

ained 
unchanged, 

indicating 
a 

post-transcriptional 
dow

nregulation. Furtherm
ore, prolonged high-dose EG

F expo-
sure also decreased EG

FR and ER
BB2 protein abundance in cells 

engineered to ectopically overexpress ER
BB2, again w

ithout af-
fecting m

R
N

A
 expression. C

orrespondingly, chronic exposure to 
high EG

F doses m
arkedly suppressed proliferation, m

igration, as 
w

ell as anchorage-independent grow
th. M

echanistically, chronic 
high-dose EG

F exposure dow
nregulated key regulators of ER

BB2 
stability and function, including H

SP90 and H
SP

70. 
O

verall, our data uncover a previously unrecognized m
echanism

 
by w

hich prolonged high-dose EG
F stim

ulation lim
its ER

BB2 
signaling and its associated oncogenic phenotypes, suggesting 
potential im

plications for tum
or adaptation in grow

th factor-rich 
m

icroenvironm
ents.
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G
uilty by association: a new

ly 
discovered m

TO
R-STAT3 pathw

ay at 
the ER regulates calcium

-m
ediated 

apoptosis in triple negative breast 
cancer.
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The 
transcription 

factor 
STA

T3 
exerts 

its 
anti-apoptotic/

pro-oncogenic functions via both canonical and non-canonical, 
non-transcriptional activities, eff

ected in the nucleus or the cyto-
plasm

 by STA
T3 phosphorylated on either Tyrosine70

5 –
 nucle-

us- or Serine727 - cytoplasm
. W

hich m
echanism

s orchestrate the 
sub-cellular distribution of Serine phosphorylated (pS) STA

T3 is 
how

ever unknow
n.  

W
e have recently described pS-STA

T3 ability to control C
a

2+ re-
lease and C

a
2+-m

ediated apoptosis at the ER in STA
T3-dependent 

Triple N
egative Breast C

ancer (TN
BC

) cells (A
valle et al, D

O
I). 

M
echanistically, STA

T3 interacts w
ith the  C

a
2+ channel IP3R3 on 

the outer ER m
em

brane, triggering its proteasom
al degradation. 

A
s a consequence, C

a
2+ secretion is strongly reduced, leading the 

increased resistance to calcium
-m

ediated apoptosis. A
ccording-

ly, STA
T3 and IP3R3 protein levels are inversely correlated in the 

highly aggressive hum
an basal-like breast tum

ors, w
here STA

T3 
is often constitutively activated. 
To elucidate the m

echanism
s regulating STA

T3 serine phospho-
rylation at the ER

, w
e identified described interactors know

n to 
localize to the ER and endow

ed of serine-kinase activity, and 
focused our attention of  m

TO
R

. W
e dem

onstrate that STA
T3 

and m
TO

R co-localize and physically interact at the ER in TN
BC

 
cells, by confocal analysis, co-im

m
unoprecipitation and Proxim

-
ity Ligation A

ssay (PLA
). M

oreover, A
lphaFold 3 m

odelling of an 
m

TO
R-STA

T3-IP3R3 ternary com
plex predicts STA

T3 interact-
ing w

ith the m
TO

R A
rm

adillo region and catalytic pocket via its 
am

ino-term
inal  and carboxy-term

inal dom
ains, respectively. A

c-
cordingly, pan-m

TO
R inhibition by Torin-1 m

im
ics the eff

ects of 
abolishing STA

T3 S-P by either STA
T3 silencing or the expression 

of a S-A
 m

utation, preventing IP3R3 degradation and leading to 
increased ER C

a
2+ release and sensitizing cells to C

a
2+-m

ediated 
apoptosis. These data dem

onstrate for the first tim
e localized 

control of STA
T3 serine phosphorylation, establishing an im

por-
tant correlation w

ith m
TO

R that leads to enhanced apoptosis 
resistance via IP3R3 degradation. D

issecting the m
olecular de-

tails m
ay reveal novel therapeutic targets to disrupt apoptotic 

resistance in STA
T3-dependent TN

BC
 cells and perhaps other 

STA
T3-dependent tum

ors. 
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K
RA

S-M
ediated C

C
D

C
6 

D
egradation D

rives xC
T 

U
pregulation and Ferroptosis 

Evasion suggesting novel 
therapeutic strategies

C
riscuolo D

. 1, M
orra F. 2, C

atalano R. 1, Baviello C
. 3, 

Fioravanti C
. 4, V

igliar E. 5, M
arotta M

. 1, Iaccarino A
. 5, 

Belotti D
. 4, Troncone G

. 5, M
erolla F. 3, M

elillo R.M
. 6,  

C
eletti A

. 1

(1) C
nr, Istituto D

egli Endotipi In O
ncologia, M

etabolism
o E 

Im
m

unologia G
. Salvatore - Ieom

i - N
apoli - Italy, (2) U

niversita’ 
D

egli Stuti D
i M

ilano-Bicocca, D
ipartim

ento D
i M

edicina E 
C

hirurgia, M
onza - Italy, (3) U

niversita’ D
egli Studi D

el M
olise, 

D
ipartim

ento D
i M

edicina E Scienze D
ella Salute, V.tiberio, 

C
am

pobasso - Italy, (4) Istituto D
i Ricerche Farm

acologiche 
M

ario N
egri, Bergam

o - Italy, (5) U
niversita’ D

egli Studi “Federico 
Ii”, D

ipartim
ento D

i Sanita’ Pubblica, N
apoli - Italy, (6) U

niversita’ 
D

egli Studi “Federico Ii”, D
ipartim

ento D
i M

edicina M
olecolare E 

Biotecnologie M
ediche, N

apoli - Italy

M
aintaining redox balance is critical during R

A
S-driven trans-

form
ation. O

ncogenic R
A

S signaling protects cancer cells from
 

oxidative stress by upregulating xC
T transcription via the recruit-

m
ent of ETS1-A

TF4 com
plex on the xC

T prom
oter. Recently, w

e 
dem

onstrated that loss of C
C

D
C

6 enhances xC
T transcription, 

leading to oxidative stress tolerance and ferroptosis resistance 
in in vitro cells. C

C
D

C
6 is know

n to act as negative transcription 
regulator of the C

R
EB fam

ily m
em

bers including A
TF2 and A

TF5. 
Furtherm

ore, R
A

S m
utants increase G

SK
3beta expression/activ-

ity w
hich is involved in C

C
D

C
6 turnover.

H
ere, w

e show
ed that oncogenic R

A
S signaling induces G

SK-
3beta-m

ediated degradation of C
C

D
C

6. M
oreover, w

e dem
on-

strated that C
C

D
C

6 directly interacts w
ith the C

R
EB fam

ily 
transcription factor A

TF4 to prevent its binding to the xC
T pro-

m
oter. C

onsequently, reduced C
C

D
C

6 levels unleashed A
TF4 

transcriptional activity on the xC
T prom

oter, thereby sustaining 
xC

T expression, w
hich in turn increased intracellular G

SH
 and 

decreased lipid peroxidation. Therefore, loss of C
C

D
C

6 contrib-
uted to ferroptosis resistance in K

R
A

S-m
utated cells. C

rucially, 
pharm

acological inhibition of C
C

D
C

6 degradation using protea-
som

e inhibitor (bortezom
ib), G

SK
3b inhibitor, M

EK
 or specific 

K
R

A
S m

utant inhibitors (Sotorasib, A
dagrasib, and H

RS-4642) 
increased C

C
D

C
6 protein levels and re-sensitized K

R
A

S-m
u-

tated cells to the ferroptotic agent sulfasalazine. Supporting our 
findings, C

C
D

C
6 protein levels inversely correlated w

ith K
R

A
S 

m
utations in preclinical m

odels and hum
an colorectal cancer 

sam
ples.

O
ur investigation revealed a critical role of C

C
D

C
6 in m

ediat-
ing R

A
S-driven ferroptosis resistance, identifying the oncogenic 

R
A

S-induced C
C

D
C

6 turnover as a prom
ising therapeutic target 

to enhance the vulnerability of K
R

A
S-m

utated tum
ours to ferrop-

totic agents. 
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SH
2 Loss Prom

otes H
edgehog 

Pathw
ay A

ctivation and contributes 
to C

olorectal Tum
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Terriaca G
. 1, Bellardinelli S. 1, G

ianno F. 2, Pietropaolo G
. 3, 

C
andelotti A

.M
. 3, V

isconti M
.P. 4, Falanga R. 4, Scium

è G
. 3, 

D
e Sm

aele E. 4, M
oretti M

. 4

(1) D
epartm

ent of Experim
ental M

edicine, Sapienza U
niversity of 

Rom
e, Italy - Italy, (2) D

epartm
ent of Radiological O

ncological and 
A

natom
o-Pathological Sciences, Sapienza U

niversity of Rom
e, 

Italy - Italy, (3) D
epartm

ent of M
olecular M

edicine, Sapienza 
U

niversity of Rom
e, Italy - Italy, (4) D

epartm
ent of Experim

ental 
M

edicine, Sapienza U
niversity of Rom

e, Italy. - Italy

The H
edgehog (H

h) signaling pathw
ay is a crucial regulator of 

em
bryogenesis, self-renew

al, and diff
erentiation, and its aberrant 

activation has been im
plicated in several m

alignancies, including 
colorectal cancer (C

R
C

), one of the m
ost com

m
on cancers w

orld-
w

ide. W
e previously identified K

C
A

SH
2 as a tum

or suppressor 
and negative regulator of H

h signaling. H
ere, w

e investigated the 
consequences of K

C
A

SH
2 loss in C

R
C

 tum
origenesis.

O
ur results dem

onstrate that K
C

A
SH

2 deficiency induces activa-
tion of G

LI1, the m
ajor H

h transcription factor. A
lthough K

C
A

SH
2 

knockout (K
O

) m
ice did not spontaneously develop tum

ors, anal-
yses of hum

an C
R

C
 datasets revealed m

arked dow
nregulation 

of K
C

A
SH

2 in inflam
m

ation-associated C
R

C
 and an inverse cor-

relation w
ith G

LI1 expression. Follow
ing azoxym

ethane/dextran 
sodium

 sulfate (A
O

M
/D

SS) treatm
ent, K

O
 m

ice exhibited higher 
m

ortality, greater w
eight loss, colon shortening, and im

paired 
recovery com

pared w
ith w

ild-type (W
T

) controls. These eff
ects 

w
ere accom

panied by defective type 2 im
m

une responses, en-
hanced N

F-κB activation, reduced apoptosis, and robust hyper-
activation of H

h signaling in colonic tissues.
C

onsistently, K
C

A
SH

2-silenced cells show
ed im

paired w
ound 

closure after m
echanical injury. Im

portantly, K
O

 m
ice developed 

larger and m
ore num

erous tum
ors than W

T counterparts, and 
m

olecular analyses confirm
ed aberrant H

h signaling in both tu-
m

or and adjacent non-tum
or tissues.

Together, these findings indicate that K
C

A
SH

2 loss prom
otes 

pathological H
h pathw

ay activation, disrupts im
m

une-m
ediated 

tissue repair and epithelial regeneration, and accelerates C
RC

 
progression in the context of chronic inflam

m
ation. K

C
A

SH
2 thus 

em
erges as a critical regulator of intestinal hom

eostasis and a po-
tential therapeutic target in inflam

m
ation-driven C

R
C

. 


