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PAL = Present Atmospheric Level

Louis Pasteur 1822— 1895
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Warburg effect

http://en.wikipedia.org/wiki/Positron_emission_tomography

Otto Heinrich Warburg
1883 -1970

Nobel Prize in
Physiology or Medicine (1931)
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Induction of Pluripotent Stem Cells
from Adult Human Fibroblasts

ined Factors

2CREST, Japan Science and Technology Agency, Kawaguchi 322-0012, Japar
IGladstene Institute of Cardiovascular Disease, San Franciseo, CA 84158, USA
“Institute for Integrated Cell-Matarial Sciences, Kyoto University, Kyoto 606-B507, Japan
"Carespondence; yamanaka@irontier_ kyeto-uac.jp
D4 101071 6/.cell.2007.11.019

SUMMARY

Successful reprogramming of differentiated hu-
man somatic cells into a pluripotent state would
allow creation of patient- and disease-specific
stem cells. We previously reported generation
of induced pluripotent stem (iPS) cells, capable
of germline transmission, from mouse somatic
cells by transduction of four defined trans-
cription factors. Here, we demonstrate the
generation of iPS cells from adult human dermal
fibroblasts with the same four factors: Oct3/4,
Sox2, Kif4, and c-Myc. Human iPS cells were
similar to human embryonic stem (ES) cells in
morphology, proliferation, surface antigens,
gene expression, epigenetic status of pluripo-
tent cell-specific genes, and telomerase activ-
ity. Furthermore, these cells could differentiate
into cell types of the three germ layers in vitro
and in teratomas. These findings demonstrate
that iPS cells can be generated from adult
human fibroblasts.

issues is to induce pluripotent status in somatic cells oy
direct reprogramming (Yamanaka, 2007).

We showed that induced pluripotent stem (iIP3) cells
can be generated from mowse embryonic fibroblasts
(MEF) and adult mouse tail-tip fibroblasts by the retrovi-
rus-megiated transfection of four transcription factors,
namely Oct3/ 4, Sox2, c-Myc, and Kif4 (Takahashi and Ya-
manaka, 2008). Mouse iIPS cells are indistinguishable from
ES cells in morghology, proliferation, gene expression,
and teratoma formation. Furthemnore, when tranaslanted
into blastocysts, mouse IPS cells can give rise to adult chi-
meras, which are competent for germline transmission
(Maherali et al., 2007: Okita et al., 2007; Wernig et al,,
2007} These results are proof of princigle that pluripctent
stem cells can be generated from somatic cells by the
combination of a small number of factors.

In the current study, we sought to generate IPS cells
from adult hurman somatic cells by optimizing retroviral
transduction in human fibroblasts and subseguent culture
conditions. These efforts have enabled us to generate IPS
cells from adult human dermal fibroblasts and other hu-
man somatic cells, which are comparaole to human ES
cells in their differentiation potential in vitre and in tera-
1omas.

AN

Sninya Yarnanaia

Nobel Prize in
Physiology or Medicine (2012)
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Von Hippel-Lindau¥®

Eugen von Hippel Arvid Vilhelm Lindau
| 1867 - 1939 1892 — ‘_5_958

Gottigen K
ARl

1904 angiomatosis retinae 1926  association with
hemangioblastomas of the cerebellum

http://www.medicinhistoriskasyd.se/SMHS_bilder/displayimage.php?album=11&pid=1843
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Mitochondrial myopathy, encephalopathy. Lactic acidosis and stroke -like episodes
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1 fiE{z2¥ (Reye's syndrome)

R @ A > TV UKEREDRERE. F5(CHUFILEERRFIZARA L TLD/N
RIS, SEE. FFIROREINSEZE/2T . D)L RABRGUEDAEIA (CHiLN TR L LT
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Kakita H, Aoyama M, Hussein MH, Kato S, Suzuki S, Ito T, Togari H, Asai K.
Diclofenac enhances proinflammatory cytokine-induced nitric oxide production
through NF- « B signaling in cultured astrocytes. Toxicol Appl Pharmacol 2009;

238: 56-63.
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1 E{x2% (Reye’s syndrome) DOE=

TAEY i, YU FILERICA S,

BUFULERIEI bR 7OPTPZRAOIE.
REUZET ., WRETOATPERZETEIE S,

J Pharmacol Exp Ther. 1996 Sep;278(3):1000-15.
The mitochondrial permeability transition: a new pathophysiological
mechanism for Reye's syndrome and toxic liver injury. H*

PTP (permeability transition pore)
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AEEUED 2ERIZERT 2T 7122y bD12%FE
FRHEDIZATE L TEE L7z, Herrero A, Barja G.
Localization of the site of oxygen radical generation
inside the complex | of heart and nonsynaptic brain
mammalian mitochondria.

J Bioenerg Biomembr. 2000 Dec;32(6):609-615.

Free radical i3 EICHEBCHIEORRICK S 7217 TR <,
—Z—XTEHE TERA AR LERONESZZICH
LEBEVWHIEELREEZEL TV S,

----Nature Chemical Biology 1, 223 - 232 (2005)

Cytochrome ¢ acts as a cardiolipin oxygenase required
for release of proapoptotic factors

Pentobarubital sodium|{ZNADH
dehydrogenase(complex |) 4D REHIAERITH 5
Barbiturates Induce Mitochondrial Depolarization and
Potentiate Excitotoxic Neuronal Death

Journal of Neuroscience,

November 1, 2002, 22(21):9203-9209

Nick Lane; Power, Sex, Suicide Epilogue
2012 March 15 by Yutaka Miura

http://upload.wikimedia.org/wikipedia/commons/8/89/Mitochondrial_electron_transport_chain—Etc4.svg
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/K& (water intoxication) &, BRIDKDIEEUCKLO>TEL D
REEIRTHD. EANCIHMET NUDLAMGERITUOWNAZED., &
IECIIFHTICED. ABDBIEIEFORADHKERE (X, B5316mIT
DD, CNZBADIRE T/KDZIEITDE. HRARDIKIDEFIT
fREAEAL L. BIRMEE T MU D AMAEZS|I SR I /KPE(CHRED,

16x60=960m| /5]

Hyponatremia among Runners in the Boston Marathon.
N Engl J Med 2005; 352 : 1550-6
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Abstract To assess the etiology of influenza-associated enceph-
alopathy (LAE), a surveillance effort was conducted during 2000-
2003 in South-West Japan. All fatal and handicapped patients
except one (4/34 patients) exhibited a disorder of mitochondrial
[-oxidation evoked by the inactivated carnitine palmitoyltrans-
ferase 11 (CPT 1) with transiently elevated serum acylearnitine
ratios (Cygp + Cya WOz = 0,09 during high-grade fever. Analy-
ses of genotvpes and allele compositions of CPT 11 revealed a
thermolabile  phenotype  of  compound  heterozygotes  for
[1055T > GIF352C] and [1102G > A/V368I], which shows a
higher frequency in IAE patients than healthy volunteers
(P < 0.025). The thermolabile phenotype of CPT 11 variations
may be a principal genetic background of IAE in Japanese.

@ 2005 Federation of European Biochemical Societies. Published
by Elsevier B.V. All rights reserved.

Keywords: Carnitine palmitovltransferase II: DNA sequence

variation; Influenza-associated encephalopathy: Thermal
inactivation

1. Introduction

backgrounds of enzymes in the long-chain fatty acid metabo-
lism. In the present study, we report thermolabile carnitine pal-
mitoyltransferase IT (CPT II) variation, predominantly found
in Japanese [AE children, and discuss the etiology of [AE as
a ‘thermolabile phenotype of polymorphic variation’,

2. Materials and methods

21, Patienis

This mvestigation was approved by the ethics review commities for
human genome analysis at our institution. All participants granted
their written informed consent., Surveillance for TAE was conducted
during the influenza seasons of 2000 through 2003 in South-West Ja-
pan, and a total of 34 patients were diagnosed as having IAE. The
diagnosis of TAE was made according 1o the clinical signs ol the disense
[3]. All 34 patients had viral antigen, the abrupt onset of selzure and
coma that occur within 12-48 h after beginming of a high-grade fever,
although these patients did not have previous episodes. One patient
(patient #21) had ingested dichophenac sodium at the onset ol lever
and later died. but fatty degeneration in the liver., a typical pathological
finding of Reve's svndrome [3.6]. was not observed. Thirteen IAE pa-
tients, Four famhal relations of patient #21 and 79 healthy voluntecrs
agreed to undergo the genome analyses.

l
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1) 1055T>G (p.Phe352Cys) (Ref. 6,7,8)
2) 1102G>A (p.Val368lle) (Ref. 6,7,8)
3) 1511C>T (p.Pro504Leu) (Ref. 7)
4) 1813G>C (p.Val6O5Leu) (Ref.7)
5) 647A>G (p.Glu216ArQg) (Ref.9)

Ref. 6: Y. Chen, H. Mizuguchi, D. Yao, M. Ide, Y. Kuroda, Y. Shigematsu, S. Yamaguchi, M. Yamaguchi, M.

Kinoshita, H. Kido. 2005. Thermolabile phenotype of carnitine palmitoyltransferase Il variations as a predis

posing factor for influenza-associated encephalopathy. FEBS Lett. 579:2040-2044.

Ref. 7: D. Yao, H. Mizuguchi, M. Yamaguchi, H. Yamada, J. Chida, K. Shikata, H. Kido. 2008. Thermal inst

ability of compound variants of carnitine palmitoyltransferase Il and impaired mitochondrial fuel utilization in
influenza-associated encephalopathy. Hum. Mutat. 29:718-727.

Ref. 8: M. Kubota, J. Chida, H. Hoshino, H. Ozawa, A. Koide, H. Kashii, A. Koyama, Y. Mizuno, A. Hoshino,
M. Yamaguchi, D. Yao, M. Yao, H. Kido. 2011. Thermolabile CPT Il variants and low blood ATP levels are c
losely related to severity of acute encephalopathy in Japanese children. Brain Dev. PMID: 21277129

Ref.9: D. Yao, M. Yao, M. Yamaguchi, J. Chida, H. Kido. 2011. Characterization of compound missense mu
tation and deletion of carnitine palmitoyltransferase Il in a patient with adenovirus-

associated encephalopathy. J. Med. Invest. 2011 58:210-218.
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BARTDOE Ml
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SlEHE ALMHINERZITUORMNS., BEREEE U T33C - 24 RIDEMREE
0.5C/12hr D8R, €DE35CICC2 HEIDKRREIRZ Uz, PCPS (3552 mHEIC
R CE Tz, R (CIREMEMENREREIREF (disseminated intravascular
coagulation : DIC) Yot&EfuAnmAtH#E (5 5 /mHE(CCK:423,200IU/L) (CKBEEE
EEHU. FEEENT(continuoushemodiafiltration : CHDF)/REHBiT o 1EhN
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