24 . .
% the Pontifical Academy of Sciences

Prof. Shinya Yamanaka

Professor; Director of the Center for iPS Cell Research
and Application; Representative Director, CiRA
Foundation; Nobel Laureate in Physiology or Medicine,
2012

Most important awards, prizes and academies

Awards and prizes. JSPS Prize, Japan Society for the Promotion of Science (2007); Robert-Koch
Preis, Germany (2008); The Special Prize for Science and Technology, the Minister of Education,
Culture, Sports, Science and Technology, Japan (2008); Time magazine’s most influential people
in the world, USA (2008); Medals of Honor from the Japanese Government (“Shiju Hosho”, Medals
with Purple Ribbon), Japan (2008); Canada Gairdner International Award, The Gairdner
Foundation, Canada (2009); Albert Lasker Basic Medical Research Award, USA (2009); March of
Dimes Prize in Developmental Biology, USA (2010); 100th Imperial Prize and Japan Academy
Prize, The Japan Academy, Japan (2010); Person of Cultural Merit, Japan (2010); 26th annual
Kyoto Prize in Advanced Technology, Japan (2010); Balzan Prize for Stem Cells, Italy (2010);
BBVA Foundation Frontiers of Knowledge Award in the Biomedicine category, Spain (2010); King
Faisal International Prize for Science (Medicine), Saudi Arabia (2011); Wolf Prize in Medicine,
Israel (2011); Millennium Technology Award, Finland (2012); Nobel Prize, Physiology or Medicine,



Sweden (2012); Breakthrough Prize in Life Sciences, Milner Foundation, Isle of Man

(2013). Academies: International Society for Stem Cell Research, Past President; National
Academy of Sciences, Foreign Associate; American Association for Cancer Research, Fellow; The
Japan Academy, Member; The Japan-Sweden Society, Honorary Member; National Academy of
Medicine, Honorary Member; Academy of Sciences, Institute de France, Foreign Associate;
EMBO, Associate Member; The Pontifical Academy for Life, Member.

Summary of scientific research

Dr. Yamanaka’s research focuses on ways to generate cells resembling embryonic stem cells by
reprogramming somatic cells. He seeks to understand the molecular mechanisms that underlie
pluripotency and the rapid proliferation of embryonic stem cells — they can become any type of cell
in the body — and to identify the factors that induce reprogramming.

Pluripotent stem cells can be generated from adult mouse-tail tip fibroblasts and adult human
fibroblasts by the retrovirus-mediated transfection of four transcription factors, Oct3/4, Sox2, c-
Myc, and KIf4. Professor Yamanaka has designated these cells as induced pluripotent stem (iPS)
cells. iPS cells are indistinguishable from embryonic stem cells in morphology, proliferation, gene
expression and teratoma formation. When transplanted into blastocysts, mouse iPS cells derived
from mouse fibroblasts can give rise to adult chimera mice, which are competent for germline
transmission. These results are proof-of-principle that pluripotent stem cells can be generated
from somatic cells by the combination of a small number of factors.

Professor Yamanaka demonstrated that not a single “master” transcription factor, but rather a
combination of factors, are important for reprogramming of cell fate from one somatic lineage back
to a pluripotent state. However, the molecular mechanism of its process remains unclear.
Improving our understanding of this mechanism is essential to determine the best induction
protocols for each downstream application of iPS cell technology, such as disease modeling, drug
screening and cell therapy.
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