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World Cultural Council

Nomination of Kari Alitalo for the 2023 “Albert Einstein” World Award of Science

Dear Sir or Madam,

The Finnish Society of Sciences and Letters nominates Professor Kari Alitalo for the 2023 “Albert Einstein”
World Award of Science. Professor Alitalo is one of the best-known scientists working on vascular and
cancer biology. He has discovered vascular growth factors and receptors that are involved in the growth of
blood and lymphatic vessels, and in cancer and other human diseases. His results have already been
translated to clinical trials and his merits have received international recognition as shown in the
attachments.

I strongly recommend Dr. Alitalo as a recipient of the 2019 “Albert Einstein” World Award of Science.
This nomination is supplemented by recommendation letters by two memebers of the Society, Profesor Leif
C. Anderson and Professor Caj Haglund.

Helsinki, February 16, 2023
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Professor

Permanent Secretary
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To
The Nomination Committee
World Cultural Council

Letter of Recommendation for Professor Kari Alitalo

I have had the privilege of closely following the brilliant career of Professor Kari Alitalo (b.
1952). Already his thesis work in 1981 rendered him primus doctorate at the X Promotion of
the Medical Faculty at the University of Helsinki. After two successful year as postdoctoral
fellow in the USA he returned to Helsinki in 1984 and established a research group. Alitalo
has been professor of Medical Biochemistry, University of Turku in 1968, Research Professor
of the Finnish Cancer Institute in 1987, Professor of Cancer Biology, University of Helsinki and
is since 1993 Academy Professor at the Academy of Finland.

The scientific career of Kari Alitalo is outstanding. He is an internationally leading authority of
research on vascular biology and pathology with special emphasis on the lymphatic vessels. A
significant proportion of our current knowledge of the molecular regulation of growth and
development of the lymphatic vasculature is derived from Alitalo’s groundbreaking research.
He was the first to identify and characterize specific growth factors, their receptors and the
molecular signaling pathways in lymphatic vessels. He defined mutations leading to
generalized lymphedema and invented gene therapy for treatment of local lymphedema.

A breakthrough was the demonstration of functional lymphatic vessels in the central nervous
system that previously was considered devoid of lymphoid vasculature. This finding opened
novel aspects of the pathogenesis of neuroinflammatory and neurodegenerative disorders. It
also provided new insights on the mechanisms behind metastatic spread of cancer to the
brain. The current rapidly evolving immunotherapy of cancer has added additional actuality
to Alitlao’s research since the lymphatic vasculature constitutes the main anatomic link
between the immune system and the tumor.

Alitalo’s extensive scientific production has collected over 100000 citations with and HI index
of 165.

Alitalo has also gained reputation as mentor and educator of young researchers. He has acted
as primary supervisor for over 50 competed doctoral thesis works.

I can with pleasure strongly recommend Professor Kari Alitalo as awardee. He personifies scientific
excellence.

Helsinki, February 3, 2023
e / L& LL/)(/.M\

Leif C. Andefsson, M.D., PhD:
Professor emeritus of Pathology
University of Helsinki and
Karolinska Institutet

Stockholm, Sweden

Finska Vetenskaps-
Societeten
N.Magasinsgatan 7 A 6
FI1-00130 Helsingfors

Suomen Tiedeseura The Finnish Society of Société Scientifique Finnische Wissenschafts- +358 504355 472

P.Makasiinikatu 7 A 6 Sciences and Letters de Finlande gesellschaft societas@scientiarum.fi

FI1-00130 Helsinki P.Makasiinikatu 7 A 6 P.Makasiinikatu 7 A 6 P.Makasiinikatu 7 A 6 www.scientiarum.fi
F1-00130 Helsinki F1-00130 Helsinki F1-00130 Helsinki



SOCIETAS SCIENTIARUM FENNICA - FINSKA VETENSKAPS-SOCIETETEN

SUOMEN TIEDESEURA THE FINNISH SOCIETY OF SCIENCES AND LETTERS

Helsinki, February 5, 2023

To the Nomination Committee
World Cultural Council

Re: Academy Professor Kari Alitalo

Dear members of the Nomination Committee,

| am writing to express my strong support for Professor Kari Alitalo, an outstanding scientist working on the
frontier in the field of cancer research. My capability to evaluate Professor Alitalo’s work arises from my
own expertise in the field of cancer medicine. | have been closely following Kari Alitalo’s extraordinary work
for years now and | have known him since Medical School. Since year 2013, my research group belongs to
the Translational Cancer Medicine Research Program of the University of Helsinki, a program for which
Professor Alitalo is Director. In addition Kari Alitalo is Director of the Wihuri Research Institute and

Scientific Director of Academy of Finland Flagship in the Digital Precision Cancer Medicine flagship iCAN.

Professor Alitalo is known for his work on oncogenes and mechanisms of angiogenesis and
lymphangiogenesis. To mention some examples: He has characterized several tyrosine kinases including
Tiel, the endothelial receptor tyrosine kinase. He cloned the vascular endothelial growth factor (VEGF)
receptor-3 and its ligand VEGF-C, and described the significance of the VEGF-C/VEGFR-3 pathway for
angiogenesis and lymphangiogenesis. He was also central in the characterization of VEGF-D and VEGF-B.
Recently, inhibitors of this pathways from his laboratory have entered phase | clinical trials. Also, he has
showed interested in molecular therapies for lymphedema. Another focus in his laboratory is studies of the

homeobox transcription factor Prox1 in colon carcinoma stem cells and tumor progression.

Professor Alitalo is worldwide recognized as one of the most outstanding experts in the pathophysiology of
cancer and particularly angiogenesis and lymphangiogenesis. His crucial influence on the field, through his
outstanding publications and his exceptional multidisciplinary skill sets, is testament that he outshines the
majority of his peers. Kari Alitalo is Honorary Academician of Science, and he has got all significant Finnish
awards in medicine and several international ones. He has published close to 600 original papers and

supervised more than 50 PhD students.
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| highly recommend Professor Kari Alitalo for the Albert Einstein World Award of Science.

Sincerely,

Caj Haglund, Ph.D., M.D.
Professor Emeritus of Surgery
University of Helsinki and Helsinki University Hospital
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Resume

Professor Kari Alitalo (born 21.05.1952) became MD in 1977 and Dr. of Med. Sci. (PhD) 1981
at the University of Helsinki. After two successful years as postdoctoral fellow, first at the
Department of Biochemistry, University of Washington and then at the Department of
Microbiology and Immunology, UCSD, San Francisco under mentorship of J Michael Bishop.
Alitalo returned to the University of Helsinki where he since then has held various research
positions. At present he is Academy professor of the Academy of Finland and Director of the
Wihuri Research Institute.

Scientific achievements

Kari Alitalo is an outstandingly innovative and productive scientist. A significant proportion of
his research deals with the molecular biology and regulation of vascular growth and
development with special focus on the lymphatic vessels. He has made several
groundbreaking contributions to the current knowledge about the functional biology and
pathophysiology of the lymphatic vasculature. He was the first to discover and structurally
characterize the lymphangiogenic growth factor (VGEF-C) and its endothelial receptor
(VEGFR3) to which he later discovered a second ligand (VEGF-D). He also clarified the
molecular singling pathways regulating sprouting of novel blood and lymphatic vessels. Alitalo
has in pioneering papers demonstrated how both cancer cells and tumor macrophages
produce VEGF-C that induces growth of lymphatic vessels, which facilitates metastatic cancer
spread. Subsequently he demonstrated that missense mutations of the VEGFR3 is a cause of
human lymphedema and validated the finding by developing a mouse model of the Milroy’s
disease. Alitalo showed that binding of the VEGF-C precursor proteins to its receptor requires
cleaving by the metalloproteinase ADAMTS3 that he also found be a target of mutations
causing lymphedema. He has established VEGF-C gene therapy that regenerates destroyed
lymphatic vessels in a mouse model and found in phase | clinical trial that adenoviral VGEF-C-
mediated gene therapy relieves the upper arm lymphedema that is a very common
complication following radiotherapy of breast cancer.

The Schlemm’s canal that regulates intraocular pressure was previously considered a venous
structure. Alitalo’s group found that the endothelium of Schlemm’s canal is regulated by the
lymphangiogenic growth factor VGEF-C and displays lymphangiogenic genetic signature. Since
the eye is anatomically an extension of the brain, Alitalo and his group initiated a search for
lymphatic vasculature in the central nervous system (CNS) that according to the prevailing
concept should not contain such structures. They reported in a groundbreaking paper in J.
Exp. Med. 2014 the presence of dural lymphatic vessels and could by functional tests
demonstrate their fundamental importance for transport of macromolecules from the brain
and sub arachnoidal space to the deep cervical lymph nodes. This pioneering work was listed
by Science among the 10 breakthroughs of 2015 and one of the ten Notable advancer in 2015
by Nature Medicine. The finding opens new avenues for investigating the pathogenesis
behind neurodegenerative and neuroinflammatory disorders like Alzheimer’ disease,
multiple sclerosis, meningitis and encephalitis. The lymphatic vessels found in the CNS
provide an anatomical explanation to the non-hematogenic spread of cancers like breast
cancer and melanoma to the brain.



Alitalo’s brilliant research has a prodigious impact in the scientific society. He has up till now
published about 580 original peer reviewed papers, many of which in highly prestigious
journals, and over 140 reviews and editorials. Alitalo’s production has collected over 100000
citations (Web of Science, January 2023) with an impressive HI index of 168.

As a highly appreciated speaker Alitalo has since 1984 given over 400 presentations at
international meetings and symposia.

Alitalo is a well-organized research leader who also is putting much effort on training and
mentoring of young scientists. He has acted as primary supervisor for 54 completed doctoral
theses.

Altialto’s outstanding scientific contributions have rendered him numerous honors and

awards:
The Anders Jahre Prize for Young Investigator, (Norway 1987), The Ayrapéaé Prize, (Finland
1998), Europe Medicine Senior Prize 1999, The Lundbeck Foundation Nordic
Prize,(Denmark 2002) Stiftung fiir die Erforschung und Bekampfung der Krebskrankheiten,
(Liechtenstein 2002), Leopold Griffuel Prize, (France 2003) Pfizer Advances in Oncology
Award 2005, Eric K Fernstrom Foundation's Nordic Prize,( Sweden 2005), Louis-Jeantet
Prize For Medicine, (Switzerland 2006), The InBev-Baillet Latour Health Prize, (Belgium
2009);The Michael O’Connor Award, Mayo Clinic, (USA 2010), The Anders Jahre Senior
Invesitgator Medical Prize, (Norway 2011) Moosa Plenary Award and Lecture, (South
Korea 2011), Earl P. Benditt Award and Lecture, (USA 2011) The Medix Prize for the Best
Finnish Paper in the Biosciences in 2010 (2011) A.l. Virtanen Prize, (Finland 2013), Finnish
Science Prize, (Finland 2013) Niilo Voipio Award, (Finland 2013), Dr A.H. Heineken Prize
for Medicine, (The Netherlands 2014) Jacob Henle Medal, Medical Faculty of Gottingen
University, (Germany 2016) The International Antonio Feltrinelli Prize, (Italy 2019)

He is elected member of many scientific societies and organizations, among these:

The Finnish Academy of Sciences and Letters (1991-), The Finnish Society of Sciences and
Letters (2009-), The European Academy of Cancer Sciences (2009-), The Academica Europaea
(2011-) The European Academy of Tumor Immunology (2011-), The Swedish Royal Academy
of Sciences (Sweden 2012-), The National Academy of Sciences (USA 2013-) The Belgian Royal
Academy of Medicine (Belgium 2017-)
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KARI KUSTAA ALITALO
Born 21.05.1952

Address: Translational Cancer Medicine Research Program and
Wihuri Research Institute
Biomedicum Helsinki, University of Helsinki
Haartmaninkatu 8, P.O. Box 63
00014 Helsinki, Finland
Tel.: +358 294 12 5511
Fax: +358 9 1912 5510
E-mail: kari.alitalo@helsinki.fi
ORCID: https://orcid.org/0000-0002-7331-0902
ResearcherID: J-5013-2014
EDUCATION
1976 Educational Commission for Foreign Medical Graduates (USA) - exam
1977 M.D., University of Helsinki
1981 Dr. Med.Sci. (basic sciences, corresponding to Ph.D. degree), University of Helsinki
PRESENT POSITIONS
1993- Academy Professor, Research Council for Health, Academy of Finland
2013-2024  Director, Wihuri Research Institute
2019-2024  Director, Translational Cancer Medicine Research Program, University of Helsinki

PREVIOUS PROFESSIONAL APPOINTMENTS

1977-1982
1981-1982
1982-1983
1983-1986
1986-1987
1987-1988
1988-1993
1999-2007
2000-2013
2007-2012

2013-2018
2014-2019

2019-2022

Research and teaching assistantships, Departments of Pathology and Virology, The
Finnish Academy of Sciences, Helsinki, Finland

Visiting Scientist, Department of Biochemistry, University of Washington,

Seattle, USA

Visiting Scientist, Department of Microbiology and Immunology,

University of California, San Francisco, USA

Research Fellow, Senior RF, State Medical Research Council, Finland

Professor of Medical Biochemistry, University of Turku, Finland

Research Professor, The Finnish Cancer Institute, Helsinki, Finland

Professor of Cancer Biology, University of Helsinki, Helsinki, Finland

Director, Molecular/Cancer Biology Research Program, University of Helsinki
Director, Academy of Finland Centre of Excellence in Cancer Biology, University of
Helsinki

Scientific Director, Molecular/Cancer Biology Research Program,

University of Helsinki

Director, Translational Cancer Biology Research Program, University of Helsinki
Director, Academy of Finland Centre of Excellence in Translational Cancer Biology,
University of Helsinki and University of Turku

Scientific Director, Academy of Finland Flagship in the Digital Precision Cancer
Medicine flagship iCAN
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JOURNAL EDITORIAL BOARD MEMBERSHIPS

Cancer Research, EMBO Molecular Medicine, Journal of Clinical Investigation, Journal of
Experimental Medicine, Molecular Oncology.

SELECTED COMMITTEE/MEMBERSHIP ACTIVITIES (SAB: Scientific Advisory Board)

Executive board, Finnish Association of Pathology, 1985-1992, Chairman 1989-1991
Member, The Scientific Council, IARC/WHO, 1992-1995

Member, The Finnish Academy of Science and Letters, 1991-

Member, EMBO Fund Committee, 1994-1997

SAB, Lymphatic Research Foundation, 1999-2012

Member, Biocentrum Helsinki, Finland, 2000-2012

Board member, Biomedicum Helsinki, 2000-2005

SAB, Center for Transgene Technology & Gene Therapy, Belgium, 2001-2005
SAB, Institute for Cancer Research and Treatment, Turin, Italy, 2001-2008
SAB, Fondation Lefoulon-Delalande, Institute De France, 2002-2021
SAB, Circadian Technologies Ltd/Vegenics 2007-2015

SAB, North American Vascular Biology Organization, 2007-2014
Member, The Finnish Society of Science and Letters, 2009-

Fellow of The European Academy of Cancer Sciences, 2009-

Board member, Biocenter Oulu, 2009-2010

SAB, Louis-Jeantet Foundation, 2017-

Member, Academia Europaea, The Academy of Europe, 2011-

Member, European Academy of Tumor Immunology, 2011-

Member, Swedish Royal Academy of Sciences, 2012-

Foreign Associate, National Academy of Sciences, USA 2013-

Member, Belgian Royal Academy of Medicine, Belgium 2017-

MENTOR FOR DOCTORAL TRAINING: 54 completed theses

1. Robert Winqvist: Chromosomal analysis of amplified oncogenes and myc protein, 1986

2. Kalle Saksela: Myc genes in human lung cancer: regulation and amplification, 1989

3. Lea Sistonen: Regulation of gene expression by c-Ha-ras and neu oncoproteins, 1990

4. Heikki Lehvislaiho: Functional analysis of the neu oncoprotein by recombinant DNA
techniques, 1991

5. Laura Lehtola: Analysis of the neu oncoprotein and other tyrosine kinases expressed in breast

cancer cells, 1991

Péivi Koskinen: Regulation and roles of c-myc and other growth factor-responsive genes, 1991

7. Tomi Mikeli: Studies on myc family and associated proteins: identification of the rlf-L-myc
rearrangement, 1991

8. Juha Partanen: Molecular cloning and characterization of novel tyrosine kinases expressed in
K562 human leukemia cells, 1992

9. Elina Armstrong: Analysis of chromosomal location and expression of novel leukemia cell
receptor tyrosine kinase genes, 1993

10. Harri Hirvonen: Of Myc and Men - expression of MY C proto-oncogenes in human fetal
development, leukemias and brain tumors, 1993

11. Liisa Pertovaara: Gene regulation by transforming growth factor-8 and inducers of tumor cell
differentiation, 1994

12. Jaana Korhonen: Characterization of endothelial receptor tyrosine kinases Tie and Flt4 in
angiogenesis, 1995

13. Katri Pajusola: Cloning and characterization of a new endothelial receptor tyrosine kinase Flt-4
and two novel VEGF-like growth factors VEGF-B and VEGF-C, 1996

N
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Imre Vistrik: Max, AMax and Mad]1 as regulations of Myc proteins, 1996

Satu Vainikka: Signal Transduction and expression of FGF receptor-4, 1996

Erika Hatva: Receptor tyrosine kinases and growth factors in human brain tumors and vascular
malformations, 1996

Arja Kaipainen: Molecular control of lymphangiogenesis: Role of VEGF-C and its receptors,
1997

Juha Klefstrom: Oncogenes as regulators of tumor necrosis factor induced cell death, 1997
Petri Salven: Angiogenic molecules and cancer. Role of the vascular endothelial growth factor
family, 1998

Birgitta Olofsson: Studies of the vascular endothelial growth factors, VEGFs, and their
receptors focusing on VEGF-B, 1999

Athina Lymboussaki: Vascular endothelial growth factors and their receptors in embryos, adults
and tumors, 1999

Eola Valdre: Endothelial-specific regulation of vessel formation: Role of receptor tyrosine
kinases, 2000

Taina Partanen: Lymphatic vs blood vascular endothelial growth factors and receptors in human
tissues and diseases, 2000

Lotta Jussila: VEGFR-3 in angiogenesis and lymphangiogenesis, 2001

Marika Kérkkdinen: VEGFR-3 in primary lymphedema, 2001

Taija Mékinen: Molecular mechanisms of lymphangiogenesis: role of VEGFR-3 mediated
signaling, 2002

Tanja Veikkola: Dissecting VEGFR-2 and VEGFR-3 function: VEGFR-3 mediates
lymphangiogenic signals, 2002

Anne Saaristo: In vivo effects and therapeutic potential of VEGF-C, 2002

Michael Jeltsch: VEGFR-3 ligands and Lymphangiogenesis, 2002

Niklas Ekman: The Bmx tyrosine kinase: A signal mediator in hematopoietic and
endothelial/epithelial cells, 2003

Karri Paavonen: Vascular endothelial growth factors and the Bmx tyrosine kinase in the
regulation of angiogenesis and lymphangiogenesis, 2003

Bernt Enholm: Vascular Endothelial Growth Factors B and -C: Gene Regulation and Gene
Transfer in Vivo, 2004

Marko Uutela: PDGF-D: a novel member of the platelet-derived growth factor family, 2004
Iiro Rajantie: Bone marrow progenitor cells and vascular endothelium: studies on the in vivo
differentiation capacity and the role of Bmx tyrosine kinase, 2004

Kristiina Iljin: Transcriptional regulation of endothelial cell-specific Tiel and Vegfr3 genes,
2004

Terhi Karpanen: Lymphatic vessels in health and disease: Role of the VEGF-C/VEGFR-3
pathway and the transcription factor FOXC2, 2006

Maria Wirzenius: VEGFR-2 and VEGFR-3 specific signaling in lymphangiogenesis and
angiogenesis, 2007

Tuomas Tammela: VEGFR-3 and Tie pathways in vascular network formation, 2008

Paula Haiko: VEGF-C/VEGFR-3 and PDGF-B/PDGFR-ss pathways in embryonic
lymphangiogenesis, 2008

Marja Lohela: VEGF-C and angiopoietins in lymphangiogenesis, 2008

Camilla Norrmén: Lymphatic vascular maturation: roles of FOXC2, NFATc1 and liprin B1,
2009

Emilia Gaal: On the genetics of intracranial aneurysm and on growth factor induced
angiogenesis in the murine brain, 2012

Maija Bry: The function of vascular endothelial growth factor-B in the heart, 2013

Wei Zheng: Regulation of (Lymph) Angiogenesis by Endothelial Signaling Molecules, 2013



45.
46.
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48.
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50.
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Georgia Zarkada: VEGFR3 and Notch signaling in angiogenesis, 2014

Tanja Holopainen: Targeting endothelial tyrosine kinase pathway in tumor growth and
metastasis, 2016

Harri Nurmi: Role of the VEGFC/VEGFR3 pathway, beyond developmental
lymphantiogenesis, 2017

Krista Heinolainen: Analysis of Vascular endothelial growth factor function in gene-targeted
mice, 2018

Jenny Hogstrom-Stakem: Analysis of molecular mechanisms in intestinal stem cells and
colorectal cancer progression, 2018

Markus Résénen: Vascular Endothelial Growth Factor-B and the Bmx tyrosine kinase in cardiac
hypertrophy and revascularization, 2019

51. Sawan Kumar Jha: Mechanism of VEGF-C activation and effect on lymphatic vessel growth
and regeneration, 2020
52. Emilia Korhonen: The endothelial angiopoietin-Tie signaling pathway in development and
disease, 2020
53. Karthik Amudhala Hemanthakumar: Cardiac endothelial cells: Potential therapeutic targets in
heart disease, 2021
54. Marianne Léhde: Discovery of a novel function for R-spondinl as a suppressor of intestinal
adenomas, 2022
HONORS/AWARDS
1981
1. Primus Doctorum in the X Promotion of The Medical Faculty, University of Helsinki
1987
2. The Anders Jahre Prize for Young Investigator, Norway
3. Farmos Oy Science Prize, Turku, Finland
1990
4. The Medix Prize for the Best Finnish Paper in the Biosciences in 1989
5. Member, European Molecular Biology Organization (EMBO)
1998
6. The Ayrdpaa Prize, Finland
7. The Medix Prize for the Best Finnish Paper in the Biosciences in 1997
1999
8. Europe Medicine Senior Prize
2002
9. The Lundbeck Foundation Nordic Prize, Denmark
10. Stiftung fiir die Erforschung und Bekdmpfung der Krebskrankheiten, Liechtenstein
2003
11. Leopold Griffuel Prize, France
2005
12. Pfizer Advances in Oncology Award
13. Eric K Fernstrom Foundation's Nordic Prize, Sweden
2006
14. Louis-Jeantet Prize For Medicine, Switzerland
2009
15. The InBev-Baillet Latour Health Prize, Belgium
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16. Fellow of The European Academy of Cancer Sciences

2010
17. The Michael O’Connor Award, Mayo Clinic, USA
18. The Anders Jahre Senior Medical Prize, Norway
2011
19. Moosa Plenary Award and Lecture, South Korea
20. Earl P. Benditt Award and Lecture, USA
21. The Medix Prize for the Best Finnish Paper in the Biosciences in 2010

2012
22. Commander of the Order of the Lion of Finland

2013
23. A.lL. Virtanen Prize, Finland
24. Finnish Science Prize, Finland
25. Niilo Voipio Award, Finland

2014
26. Dr A.H. Heineken Prize for Medicine, The Netherlands

2016
27. Jacob Henle Medal, Medical Faculty of Géttingen University, Germany
28. Joseph Austin McCartney and Ruth McCartney Hauck Visiting Professorship, Mayo Clinic, USA

2018
29. Honorary Doctorship, Uppsala University, Sweden

2019
30. The International Antonio Feltrinelli Prize, Italy

2020
31. Honorary Academician of Science, Finland

2022
32. Commander, First Class, of the Order of the Lion of Finland

INVITED PRESENTATIONS

Over 400 invited talks in international meetings since 1984.

PATENTS

Inventor in numerous patents filed to the United States Patent and Trademark Office since 1995.
PUBLICATIONS

572 original publications in peer-reviewed journals, 144 reviews and editorials. Publications cited 93
468 times according to SSI. H-index: 161.

DISCOVERIES

Dr. Kari Alitalo discovered mechanisms of lymphangiogenesis, the development and regeneration of
lymphatic vessels. He discovered vascular endothelial growth factor receptor 3 (VEGFR3), and its ligand, the
first lymphangiogenic factor VEGF-C and contributed characterisation of the second ligand, VEGF-D. He
furthermore discovered Tiel (Tie), a ligandless receptor that is necessary maintenance of VEGFR3 expression
on lymphatic endothelial cell surface, and thus for lymphangiogenesis. With geneticists, Dr. Alitalo showed
that VEGFR3 has missense point mutations in human lymphedema. He developed a mouse model for human
lymphedema called Milroy’s disease. He found that VEGF-C precursor protein binding to VEGFR3 requires
cleavage by ADAMTS3 metalloprotease that was later shown to be target of mutations in lymphedema. He
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established VEGF-C gene therapy to regenerate damaged collecting lymphatic vessels in mice, and a phase
clinical trial using a combination of adenoviral VEGF-C gene and lymph node transfer treatment of secondary
lymphedema in breast cancer patients.

LIST OF ANNOTATED KEY PUBLICATIONS

1. Leppédnen VM, Brouillard P, Korhonen EA, Sipild T, Jha SK, Revencu N, Labarque V, Fastré
E, Schlogel M, Ravoet M, Singer A, Luzzatto C, Angelone D, Crichiutti G, D'Elia A, Kuurne J,
Flamaa H, Koh GY, Saharinen P, Vikkula M, Alitalo K. Characterization of ANGPT2 mutations
associated with primary lymphedema. Sci Transl Med 12: eaax8013, 2020.

2. Antila S, Karaman S, Nurmi H, Airavaara M, Voutilainen MH, Mathivet T, Chilov D, Li Z,
Koppinen T, Park J-H, Fang S, Aspelund A, Saarma M, Eichmann A, Thomas J-L, Alitalo K.
Development and plasticity of meningeal lymphatic vessels. J Exp Med 214: 3645-3667, 2017.

Meningeal Ilymphatics develop postnatally and require continuous VEGF-C stimulation for
maintenance.

3. Aspelund A, Antila S, Proulx ST, Karlsen TV, Karaman S, Detmar M, Wiig H, Alitalo K. A
dural lymphatic vascular system that drains brain interstitial fluid and macromolecules. J Exp Med
212:991-9, 2015.

Listed amongst the 10 Breakthroughs of 2015 by Science and as one of 10 Notable advances 2015 by
Nature Medicine.

4. Aspelund A, Tammela T, Antila S Nurmi H, Leppianen VM, Zarkada G, Stanczuk L, Francois
M, Mikinen T, Saharinen P, Immonen I, Alitalo K. The Schlemm’s canal is a VEGF-C/VEGFR-3-
responsive lymphatic-like vessel. J Clin Invest 124: 3975-3986, 2014.

Schlemm’s canal that regulates intraocular pressure is a target of the lymphangiogenic growth factor
VEGF-C.

5. Jeltsch M, Jha SK, Tvorogov D, Anisimov A, Leppinen V-M, Holopainen T, Kiveld R,
Ortega S, Kérpdnen T, Alitalo K. CCBE1 enhances lymphangiogenesis via a disintegrin and
metalloprotease with thrombospondin motifs-3-mediated vascular endothelial growth factor-C
activation. Circulation 129: 1962-1971, 2014.

Discovery of the first protease that activates VEGF-C and the mechanism of its regulation by CCBE].
6. Leppinen V-M, Tvorogov D, Kisko K, Prota AE, Jeltsch M, Anisimov A, Markovic-Mueller

S, Stuttfeld E, Goldie KN, Ballmer-Hofer K, Alitalo K. Structural and mechanistic insights into
VEGF receptor 3 ligand binding and activation. Proc Natl Acad Sci USA 110: 12960-12965, 2013.

Atomic resolution structure of the VEGF-C/VEGFR3 complex reveals a homologous receptor-
receptor interaction site that is compatible with blocking antibody function (Tvorogov et al., 2010).

7. Tammela T, Zarkada G, Nurmi H, Jakobsson L, Heinolainen K, Tvorogov D, Zheng W,
Franco CA, Murtoméki A, Aranda E, Miura N, Yl4-Herttuala S, Fruttiger M, Mékinen T, Eichmann
A, Pollard JW, Gerhardt H, Alitalo K. VEGFR-3 controls tip to stalk conversion at vessel fusion sites
by reinforcing Notch signalling. Nature Cell Biol 13: 1202-1213, 2011.

The mechanism of ligand-independent VEGFR-3 function in blood vessel fusions.

8. Tammela T, Saaristo A, Holopainen T, Yli-Herttuala S, Andersson LC, Virolainen S,
Immonen I, Alitalo K. Photodynamic ablation of lymphatic vessels and intralymphatic cancer cells
prevents metastasis. Sci Transl Med 3: 69rall, 2011.

A new method to inhibit in transit/satellite metastasis.

9. Tvorogov D, Anisimov A, Zheng W, Leppinen V-M, Tammela T, Laurinavicius S,
Holnthoner W, Heloterd H, Holopainen T, Jeltsch M, Kalkkinen N, Lankinen H, Ojala P, Alitalo K.
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Effective Suppression of Vascular Network Formation by Combination of Antibodies Blocking
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