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Quinidine sulfate was administered orally at a dose of 400mg
(Br. J. Clin. Pharmacol. 29, 248-253, 1990).

The Kp values for each organ were estimated from the octanol/
water partition coefficient of quinidine by using the method of
Poulin et al. (J. Pharm. Sci., 91, 129-156, 2002).

......

[y - TR N — B2 TSI B R - BEHIER N — 20T ML ETVDEE
1k]

ATH H CHEEEA D COD/ NV TENREZ TR T D AT T VORISR E £ T 720120E, RITEEND DD T-BED
BREZS ) A SR FTRES 2B 30 %, HMIRIAE BAEE L . AR O FERH O R v LA B 5 351173 %
HBHNTEY, ZNHO BB TIRFEHRFAN A AAEFH ORI LD, Lo LR D ERO SpyEfE
TV T EFIRIBIE LR COREL Tl DD A - TRY, REH2 A8 A LR 57-0120%, 4
T MNP E DT N A AL FATPE B~ E T DT LN NELL 25, T T b | i RE R R R —
DT VAT DEUTHINEL ~OLOE T VI NESHE TE R MEHERFEAE S U Cid CEER, T AT AOARREZHE) (U
ETV) HET A LITHRIET D,

DRI D/ Ny AR AT DK EAEH O ENTI BT > T FT13BEOF AAERIBFEHROINENR A K &
EZ TXANRAZU T VAT AOBIREHEDT- (1UF) . £ LT, M8 S UL A - B A E R A ER T
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(T 8ARIE, S5 K 7LV ROFESTEDD, S5 GIKFIUH L RTFEE P15 CYP 43 F- O3B 2 — U A HifiuL
AL HHREL L BIRL ~OL TR SRR T AT LIRS | ZOZEER SEERED PHML 7 LA
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N. Multlstep Ion Channel Remodeling and Lethal Arrhythmia Precede Heart Failure in a Mouse Model of Inherited Dilated Cardlomyopathy
PLoS One. 7(4):¢35353,2012.

122 *Murayama T, Kurebaxashl N, Oba T, Oyamada H, Oguchi K, Sakurai T, Ogawa Y. Role of Amino-terminal Half of the S4-S5 Linker in Type 1
Ryanodine Receptor (RyR1) Channel Gating. J Biol Chem. 286:35571-35577,2011.

123.*Kakizawa S, Yamazawa T, Chen Y, Ito A, Murayama T, Oyamada H, Kurebayashi N, Sato O, Watanabe M, Mori N, Oguchi K, Sakurai T,
Takeshima H, Saito N, *Iino M. Nitric oxide-induced calcium release via ryanodine receptors regulates neuronal function. EMBO J. 31:417-428,
2011.
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124.*Fukuda N, Inoue T, Yamane M, Terui T, Kobirumaki F, Ohtsuki I, Ishiwata S, Kurihara S. Sarcomere length-dependent Ca®* activation in
skinned rabbit psoas muscle fibers: coordinated regulation of thin filament cooperative activation and passive force. J Physiol Sci. 61(6): 515-523
2011.

125.Serizawa T, Terui T, Kagemoto T, Mizuno A, Shimozawa T, Kobirumaki F, Ishiwata S, Kurihara S, *Fukuda N. Real-time measurement of the
length of a smgle sarcomere in rat ventricular myocytes: a novel analysis with quantum dots. Am J . Phystol Cell Physiol. 301(5):C1116-C1127,
2011.

126.Udaka J, Terui T, Ohtsuki I, Marumo K, Ishiwata S, Kurihara S, *Fukuda N. Depressed contractile performance and reduced fatigue resistance in
single skinned fibers of soleus muscle after long-term disuse in rats. J Appl Physiol. 111(4):1080-1087, 2011.
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127.Jiao Q, Takeshima H, Ishikawa Y, *Minamisawa S. Sarcalumenin plays a critical role in age-related cardiac dysfunction due to decreases in
SERCA2a expression and activity. Cell Calcium. 51(1):31-39, 2012.

128.Nakano H, Williams E, Hoshijima M, Sasaki M, Minamisawa S, Chien KR, *Nakano A. Cardiac origin of smooth muscle cells in the inflow tract.
J Mol Cell Cardiol. 50(2):337-345, 201 1.

129.Jin MH, Yokoyama U, Sato Y, Shioda A, Jiao Q, Ishikawa Y, *Minamisawa S. DNA microarray profiling identified a new role of growth
hormone in vascular remodeling of rat ductus arteriosus. J Physiol Sci. 61(3):167-79, 2011.

130.Koizumi S, Minamisawa S, Sasaguri K, Onozuka M, Sato S, Ono Y. Chewing reduces sympathetic nervous response to stress and prevents
post-stress arrhythmias in rats. Am J Physiol Heart Circ Physiol. 301(4):H1551-H1518, 2011.
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131.Kita S, Iwamoto T. Functional interaction between Na'/Ca®" exchanger and sodium-transporting protein in plasma membrane microdomains.
Nihon Yakurigaku Zasshi. 139(2): 61-65,2012.

132.*Yamamoto S, Kita S, Iyoda T, Yamada T, Iwamoto T. New molecular mechanisms for cardiovascular disease:cardiac hypertrophy and
cell-volume regulation. J Pharmacol Sci. 116(4): 343-349,2011.
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133.*Nakajo K, Nishino A, Okamura Y, Kubo Y. KCNQ1 subdomains involved in KCNE modulation revealed by an invertebrate KCNQ1
orthologue. J Gen Physiol. 138(5):521-535,2011.

134.*Nakajo K, Kubo Y. Nano-environmental changes by KCNE proteins modify KCNQ channel function. Channels. 5(5):397-401, 2011.
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135.*Sachse FB, Torres NS, Savio-Galimberti E, Aiba T, Kass DA, Tomaselli GF, Bridge JH. Subcellular structures and function of myocytes
impaired during heart failure are restored by cardiac resynchronization therapy. Circ Res. 110(4):588-597,2012.

136.Makimoto H, *Noda T, Kurita T, Nakajima I, Yokoyama T, Doi A, Yamada Y, Okamura H, Satomi K, Aiba T, Shimizu W, Suyama K, Aihara
N, Kamakura S. Incessant monomorphic ventricular tachycardia induced by the proarrthythmic effect of amiodarone. Intern Med.
50(21):2591-2595,2011.

137.Aiba T, *Shimizu W. Molecular screening of long-QT syndrome: risk is there or rare? Heart Rhythm. 8(3):420-421,2011.
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138.Kajiwara M, *Masuda S, Watanabe S, Terada T, Katsura T, Inui K. Renal tubular secretion of varenicline by multidrug and toxin extrusion
(MATE) transporters. Drug Metab Pharmacokinet. 2012 in p press.

139.Nomura M, *Motohashi H, Sekine H, Katsura T, Inui K. Developmental expression of renal organic anion transporters in rat kidney and its effect
on renal secretion of phenolsulfonphﬂlalem AmJ Physiol Renal Physiol. 2012 in press.

140.Toyama K, Yonezawa A, Masuda S, Osawa R, Hosokawa M, Fujimoto S, Inagaki N, Inui K, *Katsura T. Loss of multidrug and toxin extrusion 1
(MATE]1) is associated with metformin-induced lactic acidosis. BrJ Pharmacol. 166(3) 1183-1191, 201 191,2012
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141.Morishige T, *Yoshioka Y, Inakura H, Tanabe A, Narimatsu S, Yao X, Monobe Y, Imazawa T, Tsunoda S, Tsutsumi Y, Mukai Y, Okada N,
Nakagawa S. Suppression of nanosilica particle—induced inflammation by surface modification of the particles. Arch Toxicol. 2012 in press.
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142.*Kaira K, Sunose Y, Arakawa K, Ogawa T, Sunaga N, Shimizu K, Tominaga H, Oriuchi N, Itoh H, Nagamori S, Kanai Y, Segawa
A, Furuya M, Mori M, Oyama T, Takeyoshi 1. Prognostic Significance of L-type Amino Acid Transporter 1 Expression in Surgically
Resected Pancreatic Cancer. Br J Cancer. 2012 in press.
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143.Wiriyasermkul P, Nagamori S, Tominaga H, Oriuchi N, Kaira K, Nakao H, Kitashoji T, Ohgaki R. Tanaka H, Endou H, Endo K, Sakurai H and
*Kanai Y. Transport of 3-fluoro-L-a-methyl tyrosine by tumor-upregulated amino acid transporter LAT1: a cause of the tumor uptake in PET. J
Nucl Med. 2012 in press.

144 Kawamura Y, *Matsuo H, Chiba T, Nagamori S, Nakayama A, Inoue H, Utsumi Y, Oda T, Nishiyama J, Kanai Y, Shinomiya N. Pathogenic
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146.Haito-Sugino S, Ito M, Ohi A, Shiozaki Y, Kangawa N, Nishiyama T, Aranami F, Sasaki S, Mori A, Kido S, Tatsumi S, Segawa H, *Miyamoto
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15:50~16:50 RS [0 FNEAERL AT A
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[EERERS CROY L]

The 1st HD Physiology International Symposium: Integrative Multi-level Systems Biology for /n Silico Cardiology and
Pharmacokinetics

HPF : January 20(Fri.)-21(Sat.), 2012

=85 © The University of Tokyo Takeda Building Takeda Hall

S 1624

A=E/ A7

Day 1st (January 20, Fri.)

Opening

13:00-13:10 Opening Remark: Y oshihisa Kurachi (HD physiology project leader, Osaka University)
13:10-13:25 Welcome Address: Yoichiro Matsumoto (Vise-president, University of Tokyo)

Welcome Lecture
13:25-13:55 Ryutaro Himeno (Riken) “Grand Challenge in Life Science on K computer”

Session 1

Information Technology Infrastructure for Physiome and Systems Biology

Special Lectures

Chair: Hiroaki Kitano

14:00-14:50 Hiroaki Kitano (SBI, OIST) “HD-Physiology Project Overview”

14:50-15:40 Hans Westerhoff (University of Manchester) “IT for Future Medicine: putting the human where he should be”

Chairs: Yoshiyuki Asai & Akira Amano

15:55-16:25 Akira Funahashi (Keio University) “CellDesigner 4.2: A Modeling Tool for Biochemical Networks”

16:25-16:55 Yoshiyuki Asai (OIST) “Open platform PhysioDesigner for Multilevel Modeling, Simulation and Model Sharing”
16:55-17:25 Akira Amano (Ritsumeikan University) “Software Platform for Complex Tissue/Organ Level Simulation”

Plenary Lecture

Chair: Ryuji Inoue
17:30-18:20 Denis Noble (University of Oxford) “The IUPS Physiome, Where Has It Succeeded and Where Should It Go?”
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Day 2nd (January 21, Sat.)
Session 2
Systems Biology on Heart
Chairs: Haruo Honjo & Naomasa Makita
9:00- 9:25 Naomasa Makita (Nagasaki University) “Molecular and Physiological Basis of Familial Progressive Heart Block Type-I”
9:25- 9:50 Takeshi Aiba (NCVC) “Transmural Heterogeneity of Ventricular Action Potential and Arrhythmias”
9:50-10:15 Masatoshi Yamazaki (Nagoya University) “Role of the Left Atrial Anatomy in the Maintenance of 3-Dimensional Scroll
Waves in Acute, Stretch-Related and Cholinergic Atrial Fibrillation”
10:15-10:40 Kunichika Tsumoto (Osaka University) “Roles of Subcellular Sodium Channel Distribution in the Mechanism of
Cardiac Conduction”
10:40-11:05 Takashi Ashihara (Shiga University of Medical Science) “Mechanisms of Electrogram-Based Catheter Ablation for
Chronic Atrial Fibrillation”

Invited Lectures

Chairs: Kazuo Nakazawa & Takashi Ashihara

11:20-12:00 Blanca Rodriguez (University of Oxford) “Multiscale Investigation into Variability in Cardiac Repolarization and its
Implications in Arrhythmogenesis”

12:00-12:40 Edward J Vigmond (University of Bordeaux 1) “Modelling Arrhythmogenic Consequences of the Purkinje System”

13:00-14:45 Luncheon Poster Session (by young researchers, @foyer)
Discussion Core Time

Odd number: 13:00-13:50

Even number: 13:50-14:40

Session 3
Systems Biology on ADME/Toxicokinetics

Invited Lectures

Chairs:  Hiroshi Suzuki & Hiroyuki Kusuhara

15:00-15:40 Walfgang Sadee (Ohio State University) “Regulation of Gene Expression Profiles Relevant to Drug Efficacy and
Toxicity”

15:40-16:20 Darrell Abernethy (US Food and Drug Administration, Johns Hopkins University) “Pharmacological Mechanism-Based
Drug Safety Prediction: ~Preliminary Effort for Tyrosine Kinase Inhibitor Cardiotoxicity”

Chairs: Akihiro Hisaka & Fumiyoshi Yamashita

16:35-17:00 Akihiro Hisaka (University of Tokyo Hospital) “Physiological Modeling of Gastrointestinal Absorption”

17:00-17:25 Hiroyuki Kusuhara (University of Tokyo) “Prediction of in vivo Hepatic Clearance Based on in vitro Data”

17:25-17:50 Toshiya Katsura (Kyoto University Hospital) “Importance of MATE1 in Renal Excretion and Tissue Distribution of
Cationic Drugs”

17:50-18:15 Fumiyoshi Yamashita (Kyoto University) “/n Silico Pharmacokinetics: from QSAR to PK Modeling”

18:15-18:40 Hiroshi Suzuki (University of Tokyo Hospital) “Toxicokinetics/Toxicodynamics Approaches to Analyze Non-QT
Cardiotoxicity of Kinase Inhibitors”

Closing
18:45-18:55 Closing Remark, Hiroshi Suzuki (HD physiology, Co-Leader)

%—[EIHD Physiology EfES VRO LATOREEETE
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Annual European PCCD S osium
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A=A —: EEHEE . Schott J-J. (I'nstitut du thorax, France)

Garuda Four Workshop
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The 4th Global COE International Symposium on Physiome and Systems Biology for Integrated Life Sciences and Predictive
Medicinedllnternational Symposium Series for 80th Anniversary of Osaka University and Final International Symposium of GCOE in
silico medicine

BEftE F g ~PRk234£11 121 H~23H o

BHIESIT: Senri- Hankyu Hotel, Senri Life Science Center Life Hall (i) . 2 1684
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I MEXT gCOE program in silico medicine Osaka University
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UNIVERSITY OF OXFORD

DEPARTMENT OF PHYSIOLOGY, ANATOMY AND GENETICS

Sherrington Building
Professor Denis Noble CBE FRS Parks Road
President IUPS B Oxford OX1 3PT

Director
University of Oxford Systems Biology and
Oriental Medicine Project

Tel: 01865 272528
Fax: 01865272554

1 HD Physiology International Symposium

27" January, 2012

I wish to congratulate you and the organisers for the wonderful symposium on the HD Physiology Project. The project
is making great progress, and all the international participants clearly recognised this. I think that the HD Physiology team can
feel very proud of their achievements.

I was particularly delighted to see the close collaboration between Physiome-type projects and Systems Biology. When
the Physiome Project was launched by IUPS in 1997, no-one realized how rapidly the idea of systems biology would expand
during the first decade of the 21st century. But it is impossible to fulfill the mission of the Physiome Project without the
contributions of biochemical level systems biologists working with genes, proteins and networks. Nor can the aims of systems
biology be achieved without the Physiome level insights. As I said in my lecture, those insights form the boundary conditions
within which the biochemical level processes must function.

The range of work being done under the HD Physiology Project is also impressive. We heard about new software
developments, about new computational resources, about mechanisms and controls of cardiac arrhythmia, and about how the
approach is developing in areas of physiology other than the heart. The posters from the younger scientists also attested to the
range and depth of the project.

In addition to the formal presentations and posters, a very valuable part of the meeting was the opportunity to discuss
collaborations and new developments. It was particularly interesting to me to discuss with Professors Kurachi, Suzuki and
Kitano the ways in which Systems Biology and the Physiome Project could be applied to traditional medicine, with
multi-factorial diseases requiring multi-component and low-cost remedies. This corresponds well with the work we are
developing in the University of Oxford Systems Biology and Oriental medicine Project, which currently focuses on the Ishinpo
%02 J7, National Treasure of Japan.

In my work to promote the Physiome Project and Systems Biology internationally as President of IUPS, I will refer to
the HD Physiology Project as a paradigm example of collaboration between Physiome and Systems Biology.

Denis Noble
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24 June 2012
Dear members of the review committee,

Re: JSPS HD-Physiology Project

The Virtual Physiological Human (VPH) project is a major European effort to create
computational models of humans, integrating from molecular to physiology levels. While this is
a European effort, our relationship with Japan on this project is very tight. Two international
conferences have been organized in Japan to help coordinate global efforts. One by Professor
Kurachi at Osaka University, “Symposium on World-Wide Challenges in Physiome and
Systems Biology” in Dec. 2007, resulted in the Osaka Accord calling for the world-wide efforts
to promote this research area. The other effort was a workshop organized by Professor Kitano
supported by the Japan Science and Technology Agency (JST) and the British Biotechnology
and Biological Sciences Research Council (BBSRC) that adopted the Tokyo Declaration,
emphasizing the need for well-defined international projects in this domain. These meetings in
Japan contributed to our development of the VPH project.

We are very pleased to learn that the HD-Physiology Project, which we see as the Japanese
counter-part of the European VPH project, has been successfully launched and has already
started generating impressive outcomes. VPH project members are keen to learn how it is
organized and wish to work closely with our Japanese colleagues. To this end, we have invited
Professor Kitano to give a keynote talk at our symposium (VPH-2012) to be held on 18-20
September in London.

It is critically important that the European science community and the Japanese community
work together on this subject, partly because of the complexity of the problem but also because
of the potential benefits that it may bring to our societies. We are very optimistic that this can be
done and, in fact, it is already happening with extensive visits of key members from both sides
that are now becoming almost a routine in our research practice. As both projects progress, we
think that this exchange will be intensified and we expect to be significant synergy between the
two efforts in future.

Finally, congratulations for the success so far, and I wish you good luck for the future.

Yours sincerely,

VL

Prof Peter Hunter FRS
Director, Auckland Bioengineering Institute
Co-Director, Computational Physiology, Oxford University

2%d THE UNIVERSITY
OF AUCKLAND
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
C Food and Drug Administration
"’ﬁ 1401 Rockville Pike
‘g Rockville, MD 20852-1448

June 25, 2012

Re: HD-Physiology Project
Dear Sir/Madam:

This letter is written in support of the Japanese effort on
HD-Physiology that is focused on developing a computational prediction
model for cardiac failure. This model, based on whole body ADME
(physiologically based pharmacokinetic model), cardiac
electrophysiology, intracellular molecular interactions, and molecular
dynamics, is an extremely innovative and ambitious effort. Here at
the US Food and Drug Administration (FDA) we are committed to
collaborating and supporting such an effort, as we strongly believe
this effort will move regulatory science ahead worldwide. To that
end, we have already started discussions with toward such
collaboration with Prof. Suzuki and Prof. Kitano on the application of
such technology for the computational prediction of cardiac toxicity
associated with tyrosine kinase inhibitor treatments. We believe the
capability to predict drug adverse effects based on pharmacological
mechanism is an extremely important feature that systems toxicology
approaches can address. As the approaches evolve, they will offer a
critical capability for toxicity prediction, both for regulatory
agencies and pharmaceutical manufacturers.

At present, much of our understanding of clinical drug toxicity is
based on reactive analysis after toxic events have occurred. To
predict the potential for such toxicity with specificity and
sensitivity is the goal for the future. We firmly believe that the
HD-Physiology project will make an important contribution to the
realization of this goal. We are very impressed with the progress to
date in the HD-Physiology project, and look forward to its further
development to move drug safety science ahead.

Si erely'

—tf
Darrell R. Abern =hy, "MD, PhD
Associate Director for Drug Safety
Office of Clinical Pharmacology
Food and Drug Administration
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June 17, 2012

Dear members of the review committee for the JSPS/MEXT HD-Physiology Project

On the behalf of the EU FP7 OpenMod project, | would like to congratulate HD-
Physiology for its success, and wish to express my continuing support to the project.
OpenMod is a new European initiative for creating a broad range of standards to encode
computational models used in biology, and developing software support in data resources
and application software. Standardisation for software and data resources has been
recognised as one of the most important issues in biomedical infrastructure development.
European science community involved in systems biology, neuroscience and biomedicine
have joined force in OpenMod to develop a broad range of standards in their respective
fields.

We are pleased to collaborate with HD-Physiology Projec, the Japanese national initiative for
integrated physiological and systems biology focusing on whole body ADME, cardiology, and
systems biology of various cardiac cells. In particular, OpenMod will work with Prof. Kitano’s
group who is leading the software infrastructure efforts in HD-Physiology project.
CellDesigner, PhysioDesigner, and the Garuda platform will be key parts of the OpenMod
technological showcases, and we consider these software and platforms to be core pieces of
the whole effort.

A joint effort between EU OpenMod and HD-Physiology projects is an ideal setting to
provides stable standards and standard supporting software basis for the entire biomedical
community. Congratulation again for the success made so far, and we are looking forward to
the important outcomes delivered by the HD-Physiology project.

Best regards,

Nicolas Le Noveére, PhD



