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The Hallmarks of Cancer

Sustaining proliferative
signaling

Resisting Evading growth
cell death suppressors

Inducing Activating invasion
angiogenesis and metastasis

Enabling replicative
immortality

Hanahan and Weinberg, Cell, 2000
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Hanahan and Weinberg, Cell, 2011

Emerging Hallmarks

Deregulating cellular Avoiding immune
energetics destruction

Genome instability N Tumor-promoting
and mutation Inflammation

Enabling Characteristics
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Cancer Treatment Reviews 35 (2009) 378-382

Contents lists available at ScienceDirect

Cancer Treatment Reviews
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COMPLICATIONS OF TREATMENT
Magnesium and tumors: Ally or foe?
Federica L. Wolf?, Achille RM. Cittadini®*, Jeanette A.M. Maier "¢

*Universita Cattolica del Sacro Cuore, Istituto di Patologin generale e Centro di Ricerche Oncologiche Giovanni XXIII, Facoltd di Medicing "A. Gemelf™,

Largo Francesco Vito 1, 00168 Roma, ltaly
"lniversité di Milano, Dipartimento di Scienze Precliniche LTA Vialba, Via G.B Grassi 74. 20157 Milano, ltaly

Carcinogenesis: t
< Mg2+

Oxidative stress
DNA damage repair

www.sdrmsociety.org

Tumour growth and spreading:
Proliferation, Metabolism

< Mg2+

Angiogenesis

Invasion

Metastasis <Mg?* Inflammation

Tumour treatment:

Neprotoxic agents
Therapeutical outocome ?

< Mg2+
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Magnesium in Carcinogenesis

In Vitro mechanisms

Oxidative stress t < Mg?* RN
DNA damage repair § < Mg?

G Model
DNAREP-1929; No.of Pages 13
DNA Repair xx 1
C lists le at S Direct
DNA Repair 6 SE. Tsutakawa et al. / DNA R

journal homepage: www.elsevier.com/locate/dnarepair

The cutting edges in DNA repair, licensing, and fidelity: DNA and RNA
repair nucleases sculpt DNA to measure twice, cut once U Ml-l
Susan E. Tsutakawa ™, Julien Lafrance-Vanasse®, John A. Tainer="* 5

* Lffe Sctence Diviston, ! Cyclotron Road, Berkeley. CA 94720, USA

B The skaggs Institute for Chemical Biology. The Sripps Research institute, La jolla. CA 92037, USA

Phe67, Trp68
Zn#*

Mg2*.
Active site
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Magnesium in Carcinogenesis
In vivo data

Carcinogenesis

Integrative Cancer Research

Institution: Slovak Academy of Sciences Sign In as Personal Subscriber

Oxford Journals » Life Sciences & Medicine » Carcinogenesis = Volume 29, Issue 5 : Pp. 949-5¢

Dietary magnesium and DNA repair capacity
as risk factors for lung cancer

Somdat Iulahihir?, Qingyi Wei, Stephanie L. Barrera, Yong OQuan Dong, Carol . Etzel,
Margaret R. S5pitz and Michele R. Forman

1139 cases and 1210 matched healthy controls with data on both diet and DNA repair
capacity (DRC), measured using the host cell reactivation assay to assess repair in
lymphocyte cultures .

Low dietary Mg intake was associated with poorer DRC and increased risk of lung cancer.
The effects were more pronounced among older subjects (>60 years), current or heavier
smokers, drinkers, those with a family history of cancer.

FI Wolf, European Mg Workshop, May 2014



Magnesium in carcinogenesis

Epidemiological data

OPEN @ ACCESS Freely available online @ PILoS one

Blood Magnesium, and the Interaction with Calcium, on
the Risk of High-Grade Prostate Cancer

Qi Dai'*?, Saundra S. Motley’, Joseph A. Smith Jr.2, Raoul Concepcion®?, Daniel Barocas?, Susan Byerly’,
Jay H. Fowke'®

1Vanderbilt Epidemiology Center, Vanderbilt-Ingram Cancer Center, Vanderbilt University Medical Center, Vanderbilt University School of Medicine, Nashville, Tennessee,
United States of America, 2 Department of Urologic Surgery, Vanderbilt University Medical Center, Nashville, Tennessee, United States of America, 3 Urology Associates,
Nashville, Tennessee, United States of America

BThe American Journal of

CLINICAL NUTRITION

HOME | CURRENTISSUE | EMAILALERTS | ARCHIVES | SUESCRIPTIONS | SEAR
CUSTOM PUBLICATION FAQ

Institution: UNIV CATTOLICA DEL SACRO CUORE S5ign In as M

© 2012 American Society for Nutrition [

Magnesium intake and colorectal tumor
risk: a case-control study and meta-

= 1,2
analysis*34

Petra A Wark, Rosa Lau, Teresa Norat, and Ellen Kampman
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Carcinogenesis: in vivo data

Corcinogenesis vol 34 no.2 pp.361-368, 3013
dod: 101093 carcinfhes34R
Advance Access publication November 3, 2002

O
www.sdrmsociety.org

Organomagnesium suppresses inflammation-associated colon carcinogenesis in male

Crj: CD-1 mice

Toshiya Kuno', Yuichiro Hatano', Hiroyuki Tomita',
ALirs Hara! ¥Vachinahon Hirnse! & Lihiro Hiratal

Group 1 (AOM+DsS)

There has been & marked increase in the understanding of cell and
molecular mechanizsms underlving & variety of carcinoeenic oro-

Azoxymetane
Dextran
Sulphate

Group 2 (AOM+DSS+ Group 3 (AOM+DSS+  Group 4 (AOM+DSS+
7 ppm organo-Mg) 35 ppm organo-Mg) 175 ppm organo-Mg)
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* Inflammation score * MCM2-positive index

* Mitotic index (Al)  Anaphase Bridging Index (AB
* Inflammatory cytokines: iNOS. Cox-2
* TNFa, IL-16, IL-6, INF-y,

www.sdrmsociety.org
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Conclusion

www.sdrmsociety.org

* Organo-Mg inhibits inflammation-related mouse colon
carcinogenesis by modulating

— the proliferative activities
— chromosomal instability of CRC and
— suppressing colonic inflammation

* Results may suggest potential use of

e organo-Mag for clinical chemoprevention trials of CRC in the

inflamed colon.
* Toshiya K, Carcinogenesis, 2013
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Tumour growth and spreading:

— < Mg — < Mg* - ———
—Invasion  {

— Proliferation, — Metastasis

— Metabolism

— Angiogenesis l

Primary tumou growth — Inflammation

Metastatization

FI Wolf, European Mg Workshop, May 2014



Magnesium and cell cycle regulation

Magnesium Depletion Causes Growth
Inhibition, Reduced Expression of C])(/clln D1,
and Increased Expression of P27°'" i
Normal But Not in Transformed Mammary
Epithelial Cells

ALESSANDRO SGAMBATO,* FEDERICA |. WOLF, BEATRICE FARAGLIA,

amm ACHITTE ~ITTA MR

Journal of Cellular Biochemistry 112:3563-3572 (2011)

Magnesium Deﬁmency Suppresses Cell Cycle Progression
Mediated by Increase in Transcriptional Activity of p21"*’
and p27""" in Renal Epithelial NRK-52E Cells

Akira Ikari,™ Hayato Sawada,’ Ayumi Sanada,' Chie Tonegawa, Yasuhiro Yamazaki,' and

Junko Sugatani'?

' Department of Pharmaco-Biochemistry, School of Pharmaceutical Sciences, University of Shizuoka, 52-1 Yada,
Suruga-ku, Shizuoka 422-8526, Japan

?Global Center of Excellence for Innovation in Human Health Sciences, School of Pharmaceutical Sciences,
University of Shizuoka, 52-1 Yada, Suruga-ku, Shizuoka 422-8526, Japan
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Magnesium and angiogenesis
In vitro data

Circulation Pt

Research |

Influence of extracellular magnesium on capillary endothelial cell proliferation and
migration.
S Banai. L Haggroth. S E Epstein and W Casscells

J. Maier, J. Maier, J. Maier, J. Maier

FI Wolf, European Mg Workshop, May 2014



Magnesiuim and Tumour growth:

in vi\éo data ¢

0
TRANSPLANTED TUMOR CELLS

ey
JIEA,

B Mg 1000 mg/kg I Mg30mg/ke
@),

Q
O

NATO collaborative linkage grant, 2004-2006
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IN CONDITIONS CF HYPOMAGNESEMIA:

» TUMOR GROWTH (LUNG, COLON, MAMMARY) WAS SIGNIFICANTLY
INHIBITED

» TUMORS WERE LESS VASCULARIZED
» TUMOR OXIDATIVE DNA DAMAGE WAS HIGHER

CLEAR-CUT SIGNS OF IMMUNO-INFLAMMATORY RESPONSE

Nasulewicz A, et al. Biochim Biophys Acta 2004.
Maier JAM et al. Nutr & Cancer, 2007
Wolf Fl et al., Nutr & Cancer, 2008



Inflammation and cancer

* EXSTRINSIC * INTRINSIC
— INFECTIOUS, — ONCOGENETIC EVENTS
INFLAMMATORY CONDITIONS

* Transcription factors (NF-kB; STAT3; HIFs)

* Inflammatory cells (PMN, Eo, Macro)

www.sdrmsociety.org

* CHEMOKINES, CYTOKINES PROSTAGLANDINS :
* IL-1, TNF, VEGF, CXCL8, CCL2, COX2

. ]

CANCER-RELATED INFLAMMATION



CANCER-RELATED INFLAMMATION

]

Tumour microenvironment

|

Proliferation, survival, EMT;

angiogenesis and lymphangiogenesis;
migration, invasion, metastasis;
inhibition of adaptive immunity;
Response to hormones and chemotherapeutic agents



Mg deficiency enhanced metastatic potential of LLC
cells in C57Bl/6 mice

Lung metastatic focus in

12,0
. Mg-deficient mice
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* p<0.05

Magnesium Deficiency Inhibits Primary Tumor Growth
But Favors Metastasis in mice.

Nasulewicz A.,er al., BBA, 2004



Magnesium and Tumour treatment

Cisplatin

www.sdrmsociety.org

EGFR mAb: cetuximab
l (Normomagnesaemia: 1.9-2.5 mg/dL (0.78-1.03 mmol/L);\

» Hypomagnesaemia : < 1.8 mg/dL (0.74 mmol/L);

- * NCI-CTCAE grading of symptomatic hypoMg:
Hypomagnesem|a « grade 1 [1.2 mg/dL (0.5 mmolL)]

+ grade 2 [1.2-0.9 mg/dL (0.5-0.4 mmol/L)],
* grade 3 [0.9-0.7 mg/dL (0.37-0.29 mmol/L)],

&grade 4 [<0.7 mg/dL (< 0.29 mmol/L)]; /

......does it affect treatment outocome ??

: UNIVERSITA
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Magnesium and Tumour treatment:

Clinical Cancer AR

Research

Early Magnesium Reduction in Advanced Colorectal Cancer
Patients Treated with Cetuximab Plus Irinotecan as
Predictive Factor of Efficacy and Outcome

Bruno Vincenzi, Daniele Santini, Sara Galluzzo, et al.

w
www.sdrmsociety.org
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Magnesium and Tumour treatment:

Incidence and risk of hypomagnesemia in advanced cancer
patients treated with cetuximab: A meta-analysis.
Chen P, Wang L, Li H, Liu B, Zou Z.
Oncol Lett. 2013 Jun;5(6):1915-1920.

W
www.sdrmsociety.org

The study concluded that cetuximab is associated with a
significant risk of hypomagnesemia in patients with advanced
cancer receiving concurrent chemotherapy.

Clinical relevance and utility of cetuximab-related changes in
magnesium and calcium serum levels.

Stintzing S, Fischhaber D, Mook C, Modest DP, Giessen C, Schulz C, Haas M, Boeck
S, Michl M, Stemmler J, Laubender RP, Heinemann V.

Anticancer Drugs. 2013 Oct;24(9):969-74.

“As hypomagnesemia was more prominent in patients receiving platinum
agents, magnesium measurements may be advised in these patients.

In mCRC patients treated with cetuximab, day-14 magnesium serum
levels correlated with treatment efficacy.”

'Cglﬁ{?«; .
W UNIVERSITA
fé‘ leITO(LlCA FI Wolf, European Mg Workshop, May 2014
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Magnesium and Tumour treatment:

Anmals of Oncology 24: 963-960, 2013 ¢
diai 10, 1083 annonemdss T
Published onfing 8 Novarmbar 2012

Association of hypomagnesemia with inferior survival drmsociety.org
in a phase lll, randomized study of cetuximab plus

best supportive care versus best supportive care

alone: NCIC CTG/AGITG CO.17

M. M. Vickers'!, C. S. Karapetis?, D. Tu?, C. J. O'Callaghan?, T. J. Price?, N. C. Tebbutt®,
G. Van Hazel®, J. D. Shapiro’, N. Pavlakis®, P. Gibbs?, J. Blondal'?, U. Lee', J. M. Meharchand ',
R. L. Burkes'3, S. H. Rubin'4, J. Simes'?, J. R. Zalcberg'®, M. J. Moore'?, L. Zhu® & D. J. Jonker'®

Conclusions: In contrast to prior reports, cetuximab-induced hypomagnesamia was associated with poor OS, even
after adjustment for grade of rash.
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Conclusions

/7

** Magnesium affects all steps of carcinogenesis and
tu mour grOWth www.sdrmsociety.org

/

*%* Low magnesium enhances neoplastic
transformation

/7

** Low magnesium inhibits tumour growth but favors
metastasis

\/

** Hypomagnesemia is a consequence of nephrotoxic
therapeutic drugs

\/

s lItsrole as %redictor factor of therapeutic efficacy
emotherapy enhancer is debated

orasc
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Magnesium and Tumour :

From bedside back to
Bench

ION CHANNELS AND MAGNESIUM
HOMEOSTASIS

A UNIVERSITA
zleTO%lCA FI Wolf, European Mg Workshop, May 2014
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TRPM 6/7

alpha-kinase Mag T1

HOQC

COOH

SLC41A2

COOH

NH,

NH,

CNNM1-4
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lon channels in tumours

Regulate:
Proliferation
Invasion
Chemoresistance

Inhibition of lon channels can be exploited as
New Therapeutic strateqgy

MSQ.,

W UN\VERSITA
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TRPM?7 in cancer

Functions: o ad
Regulates cell proliferation
Metabolic reprogramming

Migration

/W UNIVERSITA
9 INIY, /|\ TOUCA FI Wolf, European Mg Workshop, May 2014



TRPM7?7 and metabolic reprogramming

Cancer cells: Warburg Effect (Aerobic glycolysis)

Proliferating cells: Metabolic reprogramming

High glucose consumption,
Macromolecules biosynthsis,
DNA synthesis

Cytoskeletal remodelling

www.sdrmsociety.org
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TRPM7 metabolism and proliferation

EGFR, hypoxia, ATP.....
M92+l

TRPM7

------- a—kinase \
Mg2+
- . PI3K Annexin 1
—ai \
At(T Myosin lIA-B3C
T € — m‘[OR |
Cell cycle Cytoskeletal
regulation Protein remodeling
Synthesis
PROLIFERATION INVASION

Wolf & Trapani, Clin Sci, 2012

F. Wolf, Xill IMS Merida, 2012



TRPMZ? in proliferation and cancer

Am I Physiol Cell Physiol 297: C493-C502, 2009.
First published June 10, 2009; doi:10.1152fajpeell.00624. 2008,

Evidence that TRPM7 is required for breast cancer cell proliferation

Arnaud Guilbert,"* Mathieu Gautier.'* Isabelle Dhennin-Duthille,! Nathalie Haren,' Henri Sevestre,!
and Halima Ouadid-Ahidouch’

'Laboratoire de Physiologie Cellulaire et Moléculaire, JE 2530: Canaux Ionigues dans le Cancer du Sein, Faculté des
Sciences, and *Service d’Anatomie Pathologigue, Centre Hospitalier Universitaire Nord, Amiens, France

Table 1. Correlation between TRPM7 expression
and tumor grade

Tumor Grade TRPMT7 Ohrerexpression n e
Grade | 45.4% 11
Grade I11 A% 10 0.5051

Correlation between melastatin transient receptor potential (TRPM)T ex-
pression and twmor grade in 21 patients by x* analysis is shown. A significant
statistical correlation is identified when the returned P was <(0.05.

RESEARCH ARTICLE Disease Modals B Mechanisms 4, 240-254 (2011) dii:10.1242/dmim 004564

Transient receptor potential ion channel Trpm7
regulates exocrine pancreatic epithelial proliferation by
Mg?*-sensitive Socs3a signaling in development and
cancer

Nelson S. Yee'?* Weigiang Zhou'?#2 and |-Chau Liang 251

5 UNIVERSITA
Ny LIOLCA F. Wolf , Xill IViS Wieridd,; 2012
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Original Paper

Cﬁ“Ular Phy5i0|03y Cell Physiol Biochem 2011;28:813-822 Acc
and Biochemistry

High Expression of Transient Receptor Potential
Channels in Human Breast Cancer Epithelial Cells
and Tissues: Correlation with Pathological

Parameters A | Proliferative status — B
Isabelle Dhennin-Duthille!, Mathieu Gautier', Malika Faouzi', Arnaud Grade | Non-invasive
Guilbert!, Marie Brevet'?, David Vaudry?, Ahmed Ahidouch, Henri Kig7<10%

Sevestre'? and Halima Ouadid-Ahidouch’

TRPC6 TRPV6 | TRPC1 TRPMS TRPC1 TRPC6 TRPM7 TRPMS
Cal™ Ca®™ Cal® Ca™ Cal” Ca®* Ca /Mg Ca’™
o - " . . Mot .

]

(4]}

[

(8]

=

12

w

2

j=)]

(9]

(4]
Grade lll .
size > 2em Invasive
Ki67> 10%

TRPC1 TRPC6 TRPM7 TRPMS TRPV6
Ca™ Ca®™ Ca™*/Me™  Cal”
a* jMat Na* a"

TRPC6 TRPVé6 |TRPM7
ca’” Ca’™ Mg
Ma*
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TRPM and migration

Cell Calcium 50 (2011) 559-568

Contents lists available at SciVerse ScienceDirect

cell, X
= caiciu
Cell Calcium

journal homepage: www.elsevier.com/locate/ceca E

EGF enhances the migration of cancer cells by up-regulation of TRPM7

Haixia Gao?:®, Xingjuan Chen?-P, Xiaona Du??, Bingcai Guan?-®, Yani Liu®®, Hailin Zhang?.b-*

*The Key Laboratory of Neural and Vascular Biology. Ministry of Education, Hebet Medical Untverstty, Shijiaz huang, PR China
® The Key Laboratory of Pharmacology and Toxicology for New Drugs, Department of Pharmacology, Hebet Medical University, Shijiazhuang, PR China

BJ WWW. h |.D C h a mJ 0 rg _}:mg.n“'l [

Chewernt Lol IIIII:II i;hﬁ:ll‘l:ld;n
Edpchem..J. (2011) 434, 512-521 (Prinied In Greal Brilain)  ool:0 01 D2ELR00IETE

513

HForf pf e it

TRPM7 regulates polarized cell movements

Li-Ting SU=12, Wei LIU+! , Hsiang-Chin CHEN*, Omayra GONZALEZ-PAGAN*, Raymond HABAS+® and Loren W. AUNNELS 2

“Depariment of Prarmacology, Robert Wood Jobwson Medical School, 675 Hoes Lane, Piscataway, M 0B854, 1.5 A, and tDepariment of Biology, College of Science and Technology,
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TRPM7 expression in breast cancer

Tumor and Stem Cell Biology

TRPMT7 Is Required for Breast Tumor Cell Metastasis

Jeroan Middelbeek' , Arthur J. Kuipers', Linda Henneman®, Daan Visser”, lise Eidhof', Remco van Horssen®,
Bé Wierdnga®, Sander V. Canlsius”, Wilbart Zwart?, Lodewvk F. wgaaaks ]
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TRPM7 mediates breast cancer cell migration and invasion
through the MAPK pathway

1 Xiaojing Meng*', Chunging Cai®', Jiguo Wu?, Shaoxi Cai® Changsheng Ye®, Haiyang Chen?,
Zhengduo Yang?, Honggiang Zeng?, Qiang Shen®*, Fei Zou™*

* Department of Ocupational Health and Ocanpational Madicne, Schoal af Public Health and Tropiol Medicine, Southern Medical University, Guangzhou, China
" Depantment of Respinatary Medicine, Nanfang Hospital, Southern Medical Ui versity, Cuangzhou, China

© Breast Center, Nanfang Hos pital, Southern Medical University, Guangzhou, China

4 Depantment of Qinical Ganeer Prevention, The University of Toos MD Anderson Ganeer Genter, Houstan, TX, LA

European Joumal of Cancer (2013) 49, 38843707
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Transient receptor potential melastatin 7 1s involved
in oestrogen receptor-negative metastatic breast cancer cells
migration through 1its kinase domain

A. Guilbert **, M. Gautier™®, I. Dhennin-Duthille®?, P. Rybarczyk ®, J. Sahni ",
H. Sevestre®*, A.M. Scharenberg”, H. Ouadid-Ahidouch**



TRPM7? over-expression in ductal pancreatic
carcinoma I]C

=
ghebal cancer con ol .

International Journal of Cancer

Transient receptor potential melastatin-related 7 channel is
overexpressed in human pancreatic ductal adenocarcinomas
and regulates human pancreatic cancer cell migration

Pierre Rybarczyk1, Mathieu GautTeri, Frédeéric Haguei, Isabelle Dhennin-DuthTHei, Denis ChatelaTnz, Julie Kerr-CUntea,
Francois Pattou’, Jean-Marc Regimbeau®, Henri Sevestre’*? and Halima Ouadid-Ahidouch®

TRPM?7 regulates cell migration by a Mg?*-dependent
mechanism.

TRPM7 is a promising biomarker of PDAC progression
and prognosis.
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TRPM?7 as a therapeutic target W] []]] [{w i

SiRNA o KO inhibits cell proliferation /migration
KO cells can survive only in 30 mM Mg?*

Chemical inhibition
Co-exammine, APB
Imipramine / Quinidine
Waixenicin (Zierler, JBC, 2011)
NS8593 -SCCa-Ki (Chubanov, BJP, 2012)
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TRPM? inhibition |ﬂ
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K Abstiens!, T Hofmann® and T Gudermann®

"Walther-Strawh-Jrestitute of Pharmacology and Toxicolory, University of Munick, Murich,
Giermany, and Znstitute of Pharmacology, University of Marburg, Marbury, Germamy

The Role of Waixenicin A as Transient Receptor Potential
Melastatin 7 Blocker.

Kim BJ, Nam JH, Kwon YK, So |, Kim SJ.

Basic Clin Pharmacol Toxicol. 2012 Aug 18. [Epub ahead of print]
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2007 | Epidemiologic data: TRPM7 polimorphism and Ca%*/Mg?* in colon carcinogenesis; (Dai, 2007)
TRPM7 and proliferation in human head and neck carcinoma cells (Jiang CR2007)

TRPM7 suppression induced apoptosis in gastric cancer (Kim, C52008)

TRPM7 is required for breast cancer cell proliferation; overexpressed
in grade Il breast cancer samples (Guilbert, AJPCP 2009)

AL TRPM7 regulates the migration of human nasopharyngeal
carcinoma cell (Chen Cell Ca 2010)
Up-regulation of TRPM7 by EGF enhances the migration of cancer cells
(Gao cell Ca 2011)
TRPM7 in human breast ductal adenocarcinoma: prognostic factor
(Dhennin-Duthille CPB 2011)
TRPM7 has an important role in the growth and survival of gastric cancer
cells (Kim CJPP 2012)
TRPM7 regulates cell migration in human pancreatic ductal adenocarcinoma
(Rybarczyk 1JC 2012)
2012 TRPM?7 is required for breast tumor cell metastasis. (Middelbeek CR 2012)
TRPM7activated by Ca?*/Mg?* promotes proliferation of prostate cancer cells
(Sun JBC 2013)
TRPM7 mediates breast cancer cell migration and invasion (Meng CL 2013)
2013 TRPM7 is involved in EMT in breast cancer cells (Davies O 2013)

TRPM?7 is involved in ER-metastatic breast cancer cells migration (Guilbert EJC 2013)



Magnesium transporters in cancer:
New raising star

Oncogene (2014), 1-10 @
© 2014 Macmillan Publishers Limited Al rights reserved 0950-9232/14

www .nature.com/onc

ORIGINAL ARTICLE
The protein tyrosine phosphatase PRL-2 interacts with the

magnesium transporter CNNM3 to promote oncogenesis

S Hardy', N Uetani’, N Wong'~, E Kostantin'~, DP Labbé'?, LR Bégin®, A Mes-Masson®, D Miranda-Saavedra® and ML Tremblay'**

* PRL-2 is key contributors to metastasis in several human cancers
* PRL-2 is overexpressed in breast cancer

* PRL-2 regulates intracellular magnesium levels by forming a
functional heterodimer with the magnesium transporter CNNM3

e CNNMS3 is not a phosphorylated substrate of PRL-2, the interaction
occurs through a loop unique to the CBS pair domains

B UNIVERSITA
/ g/ﬂlgym% FI Wolf, European Mg Workshop, May 2014




Magnesium transporters in cancer:
New rising star

a TM region _ ACD region 707
cnnms (IO EEETECT I O |

cyclin cyclic nucleotds
box  binding domain

DR

e PRL-2 knockdown results in a substantial decrease of cellular
magnesium influx

e CNNMS3 association is important for conferring transforming activities

e in human breast

e cancer tissues showing that CNNM3 levels correlate positively with
both PRL-2 expression and the tumor proliferative index.
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Magnesium in carcinogenesis
Biochemical, in vitro data
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Conclusion I‘Fﬂ HHH w \

Nature Reviews | Neurosciunce

v lon channels are able to affect tumour cell behaviours

v TRPM7 is essential component of
metabolism, proliferation and invasion

v It is overexpressed in some tumours

v It can be utilized as a prognostic factor

v It can be exploited as therapeutic target
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We propose.... wh At o,

To include the

«ion channel signature»

Cell death

as a promising strategy for the treatment of
cancer

How far, How close........
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How close....

Other Magnesium transporters
or Mg transport-Related protein
are emerging

How far....

Further research from bench to bedside is required for
identifying the most efficient strategy to target
magnesium homeostasis as novel therapeutic
strategies.
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