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Discovery of a new reprogramming
mechanism for tumor cells

December 4 2011

wyh oy L s @ .
.‘:.* g ¥ ':':*".‘L:' ‘i-t.. i
4 YR arTemy e
P30 TR
oy ] T ll._ : * t {
, B r'..t L :-‘*-“i';l} <]
‘q"l--' ‘.a._ .Fl-' & e
Ly L -
- favr  SIRNy  AD TN
w e- w.-‘.‘_ e e x ,
\" - - =N |

The image shows the formation of new blood vessels in tumorous tissue do to the
presence of CEPB-4. Credit: IRB Barcelona / IMIM

Barcelona, 1st December, 2011.- A study by researchers Raul Méndez,
ICREA Research Professor at the Institute for Research in Biomedicine
(IRB Barcelona) and Pilar Navarro at the IMIM (Institut de Recerca
Hospital del Mar, Barcelona) describes a new reprogramming
mechanism for the expression of genes responsible for turning a healthy
cell into a tumor cell. In the study, published in this week's edition of
Nature Medicine, the scientists have identified the protein CPEB4 as a
"cellular orchestra conductor” that "activates" hundreds of genes
associated with tumor growth.

"The peculiarity is that it would not only be the mutation of a specific
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gene that promotes tumor growth but the expression of a protein in an
incorrect site that "triggers" hundreds of messenger molecules (mRNAs),
which transmit gene information for the synthesis of proteins, without
these genes being mutated. This process leads to the expression of many
"normal" genes but in unsuitable amounts and times that more greatly
resemble early embryonic developmental stages rather than the stages of
adult organ development"”, explains Ratul Méndez, an expert in the CPEB
protein family. "This would be the case of tPA (tissue plasminogen
activator), a protein that is not normally found in the healthy pancreas
but that shows high expression in pancreatic tumors", clarifies Elena
Ortiz-Zapater, the first author of the article, and Pilar Navarro.

Tumors are 80% smaller when CEPB4 is absent

One of the conclusions highlighted in the study is that in the tissues
examined, pancreas and brain, CPEB4 is not detected in healthy cells but
only in tumor ones. Thus inhibition of this protein would provide a
highly specific anti-tumor treatment and with few adverse effects, "one
of the main drawbacks of many cancer therapies", says Pilar Navarro, a
researcher specialized in pancreatic cancer.

The image shows human pancreas tissue with tumors (in brown). The color
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brown indicates the localization of CEPB-4. Credit: IRB Barcelona/IMIM

Using experiments involving human cancer cells in mice, these
researchers have demonstrated that the decrease in CPEB4 levels in
cancer cells reduces the size of tumors by up to 80%. Although the study
is limited to two kinds of tumor, according to the co-authors, "given the
effects observed in the tumors examined and the type of genes regulated
by this mechanism, it is expected to be involved in many other types of
cancer".

= H.'-_'l f_.?:. \...,_ o h“r“: T B L
Ry - o h et L
G s RN Ay A
I-L.-I . s e, -.' ': _f‘ =14 s " - ..-L "-"'. -
o SO e B
el e ™ - i - e Tk e - -
ghar AP X . s o
ﬁ'_-rﬁ:".' FRatp, JuTE __,-r_..r (;' f-,;;l:"':
T e ALY P 4? M
Bt e /1 TS ' iy *b-"-i'}"-l
[ ! = +."l.l=1 L s i*f'. L] 3
;&,ﬂ:} h:-’r_ﬂ:' [ !‘. ";i '.'-‘I.’:' = {_":':'.I
Tt _f':f-'.; = 6 o) L 2 'E:f
> A" S ot et i Gk
'hr? -.{." AT AT P e
" iy ﬂ e S R A W T N
S . R Pl R
L) AR S AT 1
I":E?bf} = I-- ‘.L-":-r J‘l.“l"':.‘ﬂlrtl .'{4" .,__‘*_yl
M S r—d a4 000 f--__:-_-‘_r}:-;‘: ST et €
e 9 O G PR e S T G B

The image shows a healthy pancreas tissue, with no tumors and absence of
CEPB-4. Credit: IRB Barcelona/IMIM

This study opens up avenues for new treatments for cancer, for which
the researchers are designing and analyzing CPEB4 inhibitors of
potential therapeutic interest. "The clinical applications are very
promising, although intensive research is needed to identify inhibitory
molecules and to test them in various models before determining their
clinical potential and, in this case, their use in patients", warn Navarro
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and Méndez.

More information: Nature Medicine (2011) doi1:10.1038/nm.2540
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