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GPR55 signalling  promotes  proliferation  of pancreatic  cancer  cells and
tumour growth in mice, and its inhibition increases effects of gemcitabine
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Abstract
The life expectancy for pancreatic cancer patients has seen no substantial changes in the last 40 years as very few and
mostly just palliative treatments are available. As the five years survival rate remains around 5%, the identification of
novel pharmacological targets and development of new therapeutic strategies are urgently needed. Here we
demonstrate that inhibition of the G protein-coupled receptor GPR55, using genetic and pharmacological approaches,
reduces pancreatic cancer cell growth in vitro and in vivo and we propose that this may represent a novel strategy to
inhibit pancreatic ductal adenocarcinoma (PDAC) progression. Specifically, we show that genetic ablation of Gpr55 in
the KRAS /TP53 /Pdx1-Cre  (KPC) mouse model of PDAC significantly prolonged survival. Importantly,
KPC mice treated with a combination of the GPR55 antagonist Cannabidiol (CBD) and gemcitabine (GEM, one of the
most used drugs to treat PDAC), survived nearly three times longer compared to mice treated with vehicle or GEM
alone. Mechanistically, knockdown or pharmacologic inhibition of GPR55 reduced anchorage-dependent and
independent growth, cell cycle progression, activation of mitogen-activated protein kinase (MAPK) signalling and
protein levels of ribonucleotide reductases in PDAC cells. Consistent with this, genetic ablation of Gpr55 reduced
proliferation of tumour cells, MAPK signalling and ribonucleotide reductase M1 levels in KPC mice. Combination of
CBD and GEM inhibited tumour cell proliferation in KPC mice and it opposed mechanisms involved in development
of resistance to GEM in vitro and in vivo. Finally, we demonstrate that the tumour suppressor p53 regulates GPR55
protein expression through modulation of the microRNA miR34b-3p. Our results demonstrate the important role
played by GPR55 downstream of p53 in PDAC progression. Moreover our data indicate that combination of CBD and
GEM, both currently approved for medical use, might be tested in clinical trials as a novel promising treatment to
improve PDAC patients’ outcome. © 2018, Macmillan Publishers Limited, part of Springer Nature.

◅ Back to results ◅ Previous  ▻Next

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Oncogene
2018

Ferro, R.a Adamska, A.b Lattanzio, R.c Mavrommati, I.a Edling, C.E.a Arifin, S.A.a Fyffe, C.A.a Sala, G.c
Sacchetto, L.d Chiorino, G.d De Laurenzi, V.b,c Piantelli, M.c Sansom, O.J.e Maffucci, T.a Falasca, M.a,b 


a

b

c

  View additional affiliations

 View references (36)

WT/G12D WT/R172H +/+

ISSN: 09509232
CODEN: ONCNE
Source Type: Journal
Original language: English

DOI: 10.1038/s41388-018-0390-1
Document Type: Article in Press
Publisher: Nature Publishing Group

 ▻View in search results format

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

0 Citations in Scopus

0 Field-Weighted

Citation Impact

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

, 
(2016) Journal of Pharmaceutical
and Biomedical Analysis

, 
(2016) Advances in Biological
Regulation

,  ,

(2017) Journal of Molecular
Endocrinology

  

Find more related documents in
Scopus based on:





Set citation alert ▻

 ▻Set citation feed

Development and validation of a
specific and sensitive HPLC-ESI-
MS method for quantification of
lysophosphatidylinositols and
evaluation of their levels in mice
tissues

 Masquelier, J. Muccioli, G.G.

Role of the
lysophosphatidylinositol/GPR55
axis in cancer

 Falasca, M. Ferro, R.

Gpr55: A new promising target
for metabolism?

 Tudurí, E. Imbernon, M.
Hernández-Bautista, R.J.

View all related documents based
on references

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=signalling+promotes+proliferation+of+pancreatic+cancer&st2=&sid=27e09301a68258ee479fa10b5e0f7c5f&sot=b&sdt=b&sl=61&s=TITLE%28signalling+promotes+proliferation+of+pancreatic+cancer%29&offset=2&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85043585167&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=signalling+promotes+proliferation+of+pancreatic+cancer&st2=&sid=27e09301a68258ee479fa10b5e0f7c5f&sot=b&sdt=b&sl=61&s=TITLE%28signalling+promotes+proliferation+of+pancreatic+cancer%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85034754187&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=signalling+promotes+proliferation+of+pancreatic+cancer&st2=&sid=27e09301a68258ee479fa10b5e0f7c5f&sot=b&sdt=b&sl=61&s=TITLE%28signalling+promotes+proliferation+of+pancreatic+cancer%29&relpos=2
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2fs41388-018-0390-1&locationID=1&categoryID=4&eid=2-s2.0-85052584122&issn=09509232&linkType=TemplateLinking&year=2018&zone=outwardlinks&origin=recordpage&dig=b03bcb608478ee815500fafdee712cab&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2fs41388-018-0390-1&locationID=1&categoryID=4&eid=2-s2.0-85052584122&issn=09509232&linkType=ViewAtPublisher&year=2018&origin=recordpage&dig=b327c1c47f3738fd814493955046af4e&recordRank=
https://www.scopus.com/sourceid/12523?origin=recordpage
https://www.scopus.com/standard/help.uri?topic=11241
https://www.scopus.com/authid/detail.uri?authorId=56364352500&amp;eid=2-s2.0-85052584122
https://www.scopus.com/authid/detail.uri?authorId=57194054526&amp;eid=2-s2.0-85052584122
https://www.scopus.com/authid/detail.uri?authorId=23100142500&amp;eid=2-s2.0-85052584122
https://www.scopus.com/authid/detail.uri?authorId=52564028300&amp;eid=2-s2.0-85052584122
https://www.scopus.com/authid/detail.uri?authorId=7006259113&amp;eid=2-s2.0-85052584122
https://www.scopus.com/authid/detail.uri?authorId=57193950052&amp;eid=2-s2.0-85052584122
https://www.scopus.com/authid/detail.uri?authorId=55661562900&amp;eid=2-s2.0-85052584122
https://www.scopus.com/authid/detail.uri?authorId=7102667452&amp;eid=2-s2.0-85052584122
https://www.scopus.com/authid/detail.uri?authorId=57203661261&amp;eid=2-s2.0-85052584122
https://www.scopus.com/authid/detail.uri?authorId=6603464587&amp;eid=2-s2.0-85052584122
https://www.scopus.com/authid/detail.uri?authorId=7003441702&amp;eid=2-s2.0-85052584122
https://www.scopus.com/authid/detail.uri?authorId=7006088640&amp;eid=2-s2.0-85052584122
https://www.scopus.com/authid/detail.uri?authorId=6602486435&amp;eid=2-s2.0-85052584122
https://www.scopus.com/authid/detail.uri?authorId=6506577874&amp;eid=2-s2.0-85052584122
https://www.scopus.com/authid/detail.uri?authorId=7004363047&amp;eid=2-s2.0-85052584122
mailto:marco.falasca@curtin.edu.au
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=422d905966574cc5f3f805d4b56a2b6c&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85052584122%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85052584122
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85052584122&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85052584122
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84968919555&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=signalling+promotes+proliferation+of+pancreatic+cancer&st2=&sid=27e09301a68258ee479fa10b5e0f7c5f&sot=b&sdt=b&sl=61&s=TITLE%28signalling+promotes+proliferation+of+pancreatic+cancer%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55098893600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7006941029&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84958778421&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=signalling+promotes+proliferation+of+pancreatic+cancer&st2=&sid=27e09301a68258ee479fa10b5e0f7c5f&sot=b&sdt=b&sl=61&s=TITLE%28signalling+promotes+proliferation+of+pancreatic+cancer%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7004363047&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56364352500&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85019236179&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=signalling+promotes+proliferation+of+pancreatic+cancer&st2=&sid=27e09301a68258ee479fa10b5e0f7c5f&sot=b&sdt=b&sl=61&s=TITLE%28signalling+promotes+proliferation+of+pancreatic+cancer%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=25629874900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=54684020400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56022791700&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85052584122&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments


Hruban, R.H., Goggins, M., Parsons, J., Kern, S.E. 

 
(2000) Clinical Cancer Research, 6 (8), pp. 2969-2972.  . 

Hruban, R.H., Wilentz, R.E., Kern, S.E. 

 
(2000) American Journal of Pathology, 156 (6), pp. 1821-1825.  . 

 
doi: 10.1016/S0002-9440(10)65054-7 

Eser, S., Schnieke, A., Schneider, G., Saur, D. 

 
(2014) British Journal of Cancer, 111 (5), pp. 817-822.  . 

 
doi: 10.1038/bjc.2014.215 

Scarpa, A., Capelli, P., Mukai, K., Zamboni, G., Oda, T., Iacono, C., Hirohashi, S. 

 
(1993) American Journal of Pathology, 142 (5), pp. 1534-1543.  . 

Hingorani, S.R., Petricoin III, E.F., Maitra, A., Rajapakse, V., King, C., Jacobetz, M.A., Ross, S., (...), Tuveson,
D.A. 

(Open Access)
 
(2003) Cancer Cell, 4 (6), pp. 437-450.  . 
doi: 10.1016/S1535-6108(03)00309-X 

Hingorani, S.R., Wang, L., Multani, A.S., Combs, C., Deramaudt, T.B., Hruban, R.H., Rustgi,
A.K., (...), Tuveson, D.A. 

 (Open Access)
 
(2005) Cancer Cell, 7 (5), pp. 469-483.  . 
doi: 10.1016/j.ccr.2005.04.023 

Morris, J.P., Wang, S.C., Hebrok, M. 

 
(2010) Nature Reviews Cancer, 10 (10), pp. 683-695.  . 
doi: 10.1038/nrc2899 

     All Export  Print  E-mail  Save to PDF Create bibliography

1

Progression model for pancreatic cancer

Cited 580 times

View at Publisher

2

Genetic progression in the pancreatic ducts

Cited 308 times
http://ajp.amjpathol.org/

View at Publisher

3

Oncogenic KRAS signalling in pancreatic cancer

Cited 195 times
http://www.nature.com/bjc/index.html

View at Publisher

4

Pancreatic adenocarcinomas frequently show p53 gene mutations

Cited 287 times

5

Preinvasive and invasive ductal pancreatic cancer and its early detection in the mouse

Cited 1226 times

View at Publisher

6

Trp53R172H and KrasG12D cooperate to promote chromosomal instability and widely
metastatic pancreatic ductal adenocarcinoma in mice

Cited 979 times

View at Publisher

7

KRAS, Hedgehog, Wnt and the twisted developmental biology of pancreatic ductal
adenocarcinoma

Cited 306 times

View at Publisher

 ▻Authors

https://www.scopus.com/record/display.uri?eid=2-s2.0-0033887693&origin=reflist&sort=plf-f&src=s&st1=signalling+promotes+proliferation+of+pancreatic+cancer&st2=&sid=27e09301a68258ee479fa10b5e0f7c5f&sot=b&sdt=b&sl=61&s=TITLE%28signalling+promotes+proliferation+of+pancreatic+cancer%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85052584122&refeid=2-s2.0-0033887693&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fclincancerres.aacrjournals.org%2fcgi%2fcontent%2ffull%2f6%2f8%2f2969&locationID=3&categoryID=4&eid=2-s2.0-0033887693&issn=10780432&linkType=ViewAtPublisher&year=2000&origin=reflist&dig=00992e3b8445ea9b2dcdb96521663b46&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0033872039&origin=reflist&sort=plf-f&src=s&st1=signalling+promotes+proliferation+of+pancreatic+cancer&st2=&sid=27e09301a68258ee479fa10b5e0f7c5f&sot=b&sdt=b&sl=61&s=TITLE%28signalling+promotes+proliferation+of+pancreatic+cancer%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85052584122&refeid=2-s2.0-0033872039&src=s&origin=reflist&refstat=core
http://ajp.amjpathol.org/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0002-9440%2810%2965054-7&locationID=3&categoryID=4&eid=2-s2.0-0033872039&issn=00029440&linkType=ViewAtPublisher&year=2000&origin=reflist&dig=bdea84cfad51712e9cbae11a348bbe6a&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84906938439&origin=reflist&sort=plf-f&src=s&st1=signalling+promotes+proliferation+of+pancreatic+cancer&st2=&sid=27e09301a68258ee479fa10b5e0f7c5f&sot=b&sdt=b&sl=61&s=TITLE%28signalling+promotes+proliferation+of+pancreatic+cancer%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85052584122&refeid=2-s2.0-84906938439&src=s&origin=reflist&refstat=core
http://www.nature.com/bjc/index.html
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2fbjc.2014.215&locationID=3&categoryID=4&eid=2-s2.0-84906938439&issn=15321827&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=e3971e370a6ea89d1a2a5c9cf93863da&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0027743438&origin=reflist&sort=plf-f&src=s&st1=signalling+promotes+proliferation+of+pancreatic+cancer&st2=&sid=27e09301a68258ee479fa10b5e0f7c5f&sot=b&sdt=b&sl=61&s=TITLE%28signalling+promotes+proliferation+of+pancreatic+cancer%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85052584122&refeid=2-s2.0-0027743438&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/display.uri?eid=2-s2.0-9144266295&origin=reflist&sort=plf-f&src=s&st1=signalling+promotes+proliferation+of+pancreatic+cancer&st2=&sid=27e09301a68258ee479fa10b5e0f7c5f&sot=b&sdt=b&sl=61&s=TITLE%28signalling+promotes+proliferation+of+pancreatic+cancer%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85052584122&refeid=2-s2.0-9144266295&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS1535-6108%2803%2900309-X&locationID=3&categoryID=4&eid=2-s2.0-9144266295&issn=15356108&linkType=ViewAtPublisher&year=2003&origin=reflist&dig=d01d0289bad5c449418660ca23e3582b&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-19344362405&origin=reflist&sort=plf-f&src=s&st1=signalling+promotes+proliferation+of+pancreatic+cancer&st2=&sid=27e09301a68258ee479fa10b5e0f7c5f&sot=b&sdt=b&sl=61&s=TITLE%28signalling+promotes+proliferation+of+pancreatic+cancer%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85052584122&refeid=2-s2.0-19344362405&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.ccr.2005.04.023&locationID=3&categoryID=4&eid=2-s2.0-19344362405&issn=15356108&linkType=ViewAtPublisher&year=2005&origin=reflist&dig=adbde3cc6922c7ecebe051538e586e89&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-77957150824&origin=reflist&sort=plf-f&src=s&st1=signalling+promotes+proliferation+of+pancreatic+cancer&st2=&sid=27e09301a68258ee479fa10b5e0f7c5f&sot=b&sdt=b&sl=61&s=TITLE%28signalling+promotes+proliferation+of+pancreatic+cancer%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85052584122&refeid=2-s2.0-77957150824&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2fnrc2899&locationID=3&categoryID=4&eid=2-s2.0-77957150824&issn=1474175X&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=65a36541ded1fb8952495d89fa3a9c09&recordRank=
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85052584122&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments

