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Seven Transmembrane (7TM) Receptors
(G Protein-Coupled Receptors)

oas ~ Small molecules : >2’0.

There 1s no branch of medicine or field of physiology that is not
related with GPCR function.

GPCRs represent the most prominent family of validated
pharmacological targets in current medical practice accounting for
about 50% of all prescription drug sales worldwide.

The involvement of GPCRs 1n cancer 1s underappreciated and their
potential as therapeutic targets 1s scarcely exploited.

Nobel prizes for the field: 8
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Regulation of GPCRs by b-Arrestins and GRK:
Paradigm Shift

CLASSICAL PARADIGM
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Arrestins bind to the GRK-phosphorylated form of the receptor,

shutting down signaling via G proteins, redirecting it to mitogen-

activated protein kinases (MAPKSs), and targeting receptors to coated
pits for internalization.
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Receptor Tyrosine Kinases
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Regulation of IGF-1R Signaling The IGF system
components: the old
paradigm.
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IGFIR JA 2 . /00
IGF1R is a functional RTK/GPCR hybrid
Barrs/GRKSs control IGF1R signaling and trafficking (via Ub)
Barrl-signaling downstream IGF1R sustains the malignant phenotype

P

‘ Main challenge: downregulate the receptor with limited Barrs signaling
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Activation of
b-arrl signaling

+IGF1
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therapeutic targeting of the IGF1R / -@rrestinl/MdmZ/p53
axis

No 18Y

P

Claire Worrall et. al. Effects of targeting p53/Mdm2/B-arrestin axis on skin melanoma migration,
invasion and metastasis
Oncogene. 2017 Jan 16. PMID: 28092675

Dawei Song et. al IGF-1R is a molecular determinant for response to pS3 reactivation therapy in
conjunctival melanoma.
Oncogene. 2022 Jan;41(4):600-611. PMID: 34785779

Sonia Cismas et al. Competing engagement of B-arrestin isoforms balance IGF1R/p53 signaling and
control response of melanoma cells to chemotherapy
Oncogene 2022 (under review)
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Inhibition of G Protein-Coupled Receptor Kinase 2 Promotes Unbiased N
Downregulation of IGF1 Receptor and Restrains Malignant Cell Growth. ~% @,ﬁ Karolmska

Cancer Res. 2021 PMID: 33158816

RO

2

R

Crudden C, Shibano T, Song D, Dragomir MP, Cismas S, Serly J, Nedelcu D, Fuentes-Mattei E, Tica A, Calin GA, Girnita A,
Girnita L.

-~ -

Aim: To investigate the contrasting abilities of GRK2 and GRK6 isoforms in controlling
IGF1R trafficking as a potential target to achieve unbiased IGF1R downregulation in

cancer cells
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IGF-1R

B-arrl

downregulation signaling
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IGF1R and p53 compete for the same ubiquitin ligase Mdm2

B-arrestinl direct the MDM2 towards either substrate

1
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Imbalances towards dominant -arr2 promote nucleus-to-cytosol
Mdm?2 shuttling in all cell lines, and they are harmful for melanoma

cell survival
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Effect of combination treatment on p53-activation in in in vitro g% Q{ﬁ Karolinska
3D-models and in vivo E Institutet
g
Fig. 5
DTIC1.2uM DTIC 1.2 uM
A mock B1 \
] a [‘Q IHC
| o | g W B
— —s I, AR > = — |8
® o‘.:::) m
-25h Oh 48h 96h
B C D
SK-Mel-5 = ~ 75 u
i | P © 50{F &
- HE | Stk | SN (| o e
AP s T —— 0
2§30 dr § 300,
52" mF e 2001
0 c O o\
= mock B1 g o 100
p53 (N I H

In vitro and in vivo data demonstrate the efficacy of B-arrl-/ B3-
arr2* imbalance-mediated IGF1R/p53 “double hit” strategy in
inhibiting the malignant characteristic of skin melanoma.
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G protein activation balances the signalling pathways downstream of the insulin-like growth factor 1
receptor: therapeutic implications for cancer

Dawei Song?, Sonia Cismas?, Sylvya Pasca?, Simin Zhang?, Xiaohao Wang?, Caitrin Crudden®?, Takashi Shibano?, Ada Girnita®¢, George A. Calin® and Leonard
Girnita®
a Department of Oncology and Pathelogy, BioClinicum, Karolinska Institutet and Karolinska Universitv Hospital, Stockholm, Sweden. b Department of Pathology, Cancer Center Amsterdam, Amsterdam UMC,

Vrije Universiteit Amsterdam, De Boelelaan, 1117 Amsterdam, The Netherlands.c Department of Experimental Therapeutics, The University of Texas, MD AndersonCancer Center, Houston, TX, US4. d Skin
Cancer Center, Theme Cancer, Karolinska University Hospital. Stockholm. Sweden.
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p-arr1 signaling +IGF1
2022 ™
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Aim: To evaluate the G protein signallingdownstream IGAR signallingand its therapeutic
potential. 16



G protein project
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IGF1R
Paradigm +IGF1
2022 @

e [-arrl mediated signalling downstream of IGF-1R is required to
remove p53-constraints and allow entry into S-phase as well as for
completion of G2/M phase

barl . Tpe ligand occupied receptor has a greater affinity for B-arrl, the
“ association lasts longer, supresses p53 levels and activates MAPK
b-arr2 signalling at the cost of increased receptor degradation.
” e The antagonism between the two B-arrestin isoforms in controlling
IGF-1R is a potential target for cancer therapy: biasing this system
GRK2 GRK  towards B-arr2 leads to decreased viability of cancer cells, unable to
- - complete the G1/S transtition as well as to complete mitosis.
 GRK2 pharmacological inhibition promotes unbiased IGF-1R

down-regulation and restrains malignant cell growth
v v v v

arrl
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G protein-coupled receptor kinase 2/p-arrestin-1 system bias inhibition of IGF-1R/EGFR destabilizes the metastatic

phenotype of colorectal carcinoma

Dawei Song !, Xiaohao Wang !, Sonia Cismas !, Le Tong", Jiwei Gao!, Shiyong Neo ', Sylvya Pasca !, Iman Sahnoune?, Simin Zhang!, Takashi

Shibano', Andreas Lundgvist!, Ada Girnita %, Caitrin Crudden ', George A. Calin *and Leonard Girnita !

Activation of
fp-arr1 signaling

G proteins

G protein activation balances the signalling pathways downstream of the insulin-like growth factor 1

receptor: therapeutic implications for cancer

Dawei Song?, Sonia Cismas?, Sylvya Pasca?, Simin Zhang?, Xiaohao Wang®, Caitrin Crudden®®, Takashi Shibano?, Ada Girnita®¢, George A. Calin® and Leonard

Girnita®*

a Department of Oncology and Pathology, BioClinicum, Karolinska Institutet and Karolinska University Hospital, Stockholm, Sweden. b Department of Pathology, Cancer Center Amsterdam, Amsterdam UMC,

Vrije Universitelt Amsterdam, De Boelelaan, 1117 Amsterdam, ds.c D of

Cancer Center. Theme Cancer. Karolinska University Hospital, Stockliolm, Sweden.
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Beta-arrestin as critical hub interconnecting IGF1R and oncogenic

signaling pathways in malignant transformation of mammalian cells

Takashi Shibanol. $ylvya Pascal, Oana-Sonia Cismas], Natalia Natalishvilil, Claire Worralll, Ada

Gimnital 2, George A. Calin3 and Leonard Girnital,
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Competing engagement of f-arrestin isoforms balance IGF1R/p53
signaling and control response of melanoma cells to chemotherapy

Sonia Cismas!, Caitrin Crudden?, Iara Trocoli!, Naida Suleymanova', Sylvya Pasca', Benjamin
Gebhard!, Dawei Song', Shiyong Neo!?,
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IGF-1R is a molecular determinant for response to p53
reactivation therapy in conjunctival melanoma

Dawei Song, Sonia Cismas, Caitrin Crudden, Eric Trocme, Claire Worrall, Naida Suleymanova, Tingting Lin

Huiyuan Zheng, Stefan Seregard, Ada Girnita & Leonard Girnita

ncogene 41, 600-611 (2022) | Cite this article
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The tissue is further process (tissue dissociation and cell sorting). The material could be used to
generate new experimental models (e.g. 2D or 3D cell culture) for phenotype testing (e.g. drug
sensitivity, interaction with immune cells, metabolic studies, immune cell infiltration through

matrix, ceculture of stromal and immune cells beyond tumor cells, mimicking cold and hot

tumors by combination of different cell types, modulation of invasiveness by matrix

composition). Furthermore, the newly created experimental system could represent new input
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