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ʚˑ˗ʢ˭DoEɞNIHɞDoDɞĥȌ�ēˡˉ˜ʴ˓˞ɞƽƲ�ēˢɩ�ɞ
DoEɩ~ũŭ�ˡŎń�ˣǈźŭ�ˢɞNIHɩZśʗÓ±ɴʓɸʌɞ�
ɤʃ\Qʄ§Ʊɟǈźŭ�ɿZśʗɻʁɬVɪɩʁɤɟ�

ğ¡˭EUɩʮˍ˜ʫ˞ɿʁʒɞITÏƺʗZśʂŎɨɴdʒƉʊʗßǷɟ
�%˭VPH(Virtual Physiological Human)ɞ-IÂƘʃĩśɩŢęɟ�
�˝ZśĜȍ˝ƽƲ�ē˝ZśĜsˑ˞ʢ˞ɩ`Sɞˎʵʴ˜ʦ˅ʙ˜ʺɞ
5©ɾêŞ4>ǂĚɟơŭ�ɾʄʮʜʮɩBlueBrainˇ˚ʭʞʥʹʗßǷɟ
	œʗ˗˞ʺɟ�



˧ˢĴ�ɾʃŧųȋŝʃ�µʃðm�
•  	œşʂdʒƉʉʔɽɤʓʃʄ 

–  ʲ˜ˁʥʃĖǵʎ�XʁʀʃǇć 
–  �ȇʃ�Ȟʸ˞ʲʂ~ɼɫ�Ğ6u�Ǉćʁʀ�

5"
http://ec.europa.eu/information_society/
newsroom/cf/itemdetail.cfm?item_id=3956 http://www.nibib.nih.gov/Research/ProgramAreas/MathModeling 

http://simbios.stanford.edu/ 

˝ɝŊzʃŧųȋŝɾˋʵʹʁǒȜʄˎ˘ʴʮʧ˞˘�
NIHʍEUɾʍ�ɻ��ʃʮʧ˞˘ʗɻʁɬŧųȋŝʂ˅ʙ
˜ʸʛ˜ʦ�

ğžɾʄZśĜȍɾ$ɥɯɿʗMàʂŽŔXɲɸ˒ʸ˘Xɟ
ˡơŭ�ɾʄ%�şʂʮˁʩ˜ʗ×mˢ�

ôĂʄʦ˖˜ʺʴ˓˙˜ʭɿɲɽóʂˎ˘ʴʮʧ˞˘ʂØÌ 
˝ðŰʂ¾�ʂ˒ʸ˘Xɲɞʮʧ˞˘ʗǤɦʓ 
˝Ƨ�ʁǈźȇʄĞ	�ʮˁʩ˜ɾǇĵ�

ÌŔEȆXɾɞôĂɩ	œʂǝň�

˨ˢyȒģǩ�
•  E�ʮʧ˞˘ 

–  ʚˑ˗ʢʄǤ
Gǈźɾ7ƹ 
–  ſǃX˒ʸ˘ʂʐʓǈźɞ:Ȗ�ʗ9ʔɸʲ˜ˁʥǠʃȇ�X�ǈ
źɾʄôĂɩ˗˞ʺ 

•  ƈƝʮʧ˞˘ 
–  ʬʮʷːˀʜʡ˚ʭ˞ˡE-cellŷˢʄôĂŝ 
–  ƈƝƗɨʑƨsʆɞE�ɨʑƈƝʆʃʚˇ˚˞ʴʄʀɯʍɯʔɨʑ 

•  ƨs˝:ǧʮʧ˞˘ 
–  yȒşʁŧųȋŝ"KɩĖżɱʔɻɻɣʓ 
–  ôĂʄ»ƨ˒ʸ˘ɞ/¨ƘɨʑʃǓƈ�"˒ʸ˘ɾ˗˞ʺ 

•  ˀʜʡʜ˜˅ʠˎʷʛʥʮ 
–  -�ʃ�ėÀɿZśʗɻʁɤɾʏɫɿɯʕɾʄôĂʄ5  
–  Ğ	�ǤȠǴʬ˞ʧ˜ʫ˞ŷʂʐʓ¤�ʸ˞ʲʂţȘɞ	œşʁǗ
Ȝ 

•  ơŭ� 
–  ʮ˞ˁ˞ʩ˜˄˔˞ʲʂʐʓʬˏ˔˙˞ʬ˕˜ɾʄBlueBrainʁʀɩ7
ƹ 

–  ɲɨɲɞǈźǘşūƊŭ�ɾʄôĂɩ	œʗ˗˞ʺɞBlueBrainɾʄ
ɯʃǅĿɩ�ʄÑɭɽɤʓ�
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:Ȗ�ǈźɾʄ	œʗ
˗˞ʺˡProteinDF) 

ſǃX˒ʸ˘ʂ
ʐʓE�˒˞ʲ�

»ƨ�



˨ˢyȒģǩˡƎɪˢ�
•  ê�
GǂĚʃǈźƞQʗʍɺɸʱ˅ʹʝʞʚȋŝʗßǷ�

7"

:Ȗ�ǈźɾʃ

GÀƞ
ˡProteinDFˢ 
2500ʩʚʉɾʃ

GʗŨǔ�

ʴ˞ːȌʃǶå�

ơʃ�ÍtǦʬ
ˏ˔˙˞ʬ˕˜ɾ
ʃ
GÀƞ
ˡBlueGeneLɾ
1000
Gʉɾʃ
Ǵ¬m�ʗŨǔˢ�

�µɞĞ	�ʮˁʩ˜ʂmɭɸ
GÀƞm�ʗSǴ�

ɚE�˝ƈƝ˝ƨs:ǧʃiʮʧ˞˘ɿ�Ȟʸ˞ʲǇćɞơūƊƂʗƌ
jɲɽŧųȋŝɝɝɝ�

ɜ	œşʂʍ:ɫʁɤǑʊɝ�

køʂƹɥɯɿʂʐʒɞÎīʎʱ˅ʹʗ�ɤʂJŐɲɞȋŝʗSǴ�

ɚĞ	�ʮˁʩ˜ɾ	œʗ˗˞ʺɴʓ�

ËɠʃdʒƉʊ�

8"
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ǷÛņĪ˭QM/MM/CGʃ˨ȑ�ɶʔɷʔɾǈźðīʗˇ˚ʦ˖ːXɲɞʷʮʹʗ
Ǝɭʁɩʑȋŝʗƹɺɽɪɸɟ÷©˩ýɨʑ�ʗ$ɺɽʱ˅ʹʃʷʮʹ�ɾɞ12,288
ʾ˞ʺ
GʉɾǺÊɲɸɟ�

ȋŝǈŒ˭˴˳ɞ˳˳ɞ˰˱ʃiʮʧ˞˘ɾˇ˚ʦ˖ːʃȋŝʗǷʌʓɿɿʍʂɞ
ɶʔʑʃÎīʗƋjɲɸQM/MMɞMM/CGīʂʐɺɽˎ˘ʴʮʧ˞˘ʬˏ˔˙˞
ʬ˕˜ʗ�Ŋɴʓɸʌʃˇ˚ʦ˖ːʗȋŝɴʓɟ�

ȋŝŢę˭ȇ�X�ǈźˡ˴˳ˢ˝E�VQ�ǈźˡ˳˳ˢ˝ſǃX˒ʸ˘ǈźˡ˰
˱ˢʗƐjXɴʓÏƺʗȋŝɞʲ˜ˁʥǠʎƈƝʃĜƞŝŊǹŰʃʬˏ˔˙˞ʬ˕
˜ʂɻʁɮɞƈƝʮʧ˞˘ɿʃþĜşʁǶåʗxʓɟ 
ʲ˞ʨʵʹ˭�NÜDʹ˖˜ʮˍ˞ʲɞƟƛȄ�ǚȃƆb½�



�NƙÀƮ�

ȩȩ�

êŞʻʾŮʃǈźɾɞ²ʗ�ɦʓ
HÿǹŰɿĖǵ�Xʃ^VQɾ
ɣʓˇ˚ʹ˜ǪǯʃƊǦʗöʑɨ
ʂɲɸ�

ƈƮʃƈƝƦʂɣʓ�NÜDʹ˖˜ʮ
ˍ˞ʲ˞ɩɞƈƝƦ=�ʃˇ˚ʹ˜Ľ
¬WȁʗJŐɲɽɞɶʃ²ʗ�ɦʁɩ
ʑƲNʗƈƝ�ʂÜDɴʓɯɿɾƲN
ƙÀXʗ®ɪǣɯɲɽɤʓɟɶʃˑʢʼ
ʯːʗöʑɨʂɲɽƙÀXʗȏɬɯɿ
ɩŢşɾɣʓ�

ƈƝƦ�

�NÜDʹ˖˜ʮˍ˞ʲ˞�

:^�E�VQ�ǈźˡȺȺˢ˭ȺɄɑɅɍɈ�

ƲNʃʲ˜ˁʥǠ=ǿʆʃ9f
ɩɞĖǵ�Xʂ�ɺɽȋɫė�ɩ
?ŊɾɪɸɟƈƝƦʃţ�ʃ˒ʾ
ˎ˞Ȍʂ9ʒfɩɾɪʓɟ�

ħfļ¹ˡěĳ¦�ˢ�

K940�

T978�
D407�

D408�

D408ɩˇ
˚ʹ˜ʗe
ɭdʓʫʜ
ʹ�



ſǃX˒ʸ˘ǈźˡȳȵȤ˭ȳɄɉɈȺɐɍ�

�NÜDʹ˖˜ʮˍ˞ʲ˞�

Ƞő´�ˡ�Ȁ�ˢ�

hʃː˞˃˞ʄ 
�ɨʑǁɸʍʃ�

3ȇ"ɩɶʃĖǵ
ʗɞɶʔɷʔɞ 
dʒǬʊˡA)ɞƋ
jˡB)ɞÜDˡE) 
ɿɤɥ3ņÈʗƊʓ
ɯɿʂʐɺɽɞƲN
ʗÜDɴʓė�ʗ
ʬˏ˔˙˞ʹɴʓɯ
ɿʂÊRɲɸ�

ƲNɩƋjɲɽɤʁɤņÈɾʄɞ
3ȇ"ʄɴʇɽdʒǬʊˡA)ņ
Èʃ�ůʁ²ʂʁʒɞ��ʁ�
ĠņÈʂɤʓɯɿʗöʑɨʂɲ
ɸɟ�

ſǃX˒ʸ˘ǈźˡCafeMol) 

Ƨ�ʁȈɱʃDNAɩčʃ�ʂcƄɱʔɞ�
¼ǀʁɿɪʂǖʊDɵʓǙʂØʋ�

ȋŝǞ�Ƙ˭Ƞőɝ´�ɝˡ�Ȁ��ˢ�

DNA 

ƈƝ� Ċƭ"�

ʥ˚ˎʴ˜�

˂ʮʹ˜�

ɛǂĚ˝øȌşʂ¤�ʁŎ"E�ʃŊǛʗʬˏ˔˙˞ʬ˕˜ɴʓɸ
ʌʃſǃX˒ʸ˘ǈź�
�
ɛ	œü�˦[�^�ǂĚ˝	œüȈʃˏ˗ŮʃŊǛʗ?Ŋ˝�
ɝɝ�ĻʗŢ×ɴ�
�
ɛ�ƺşʁʜ˜ˁʥʹʗ�ɦʓɞǽ�Ä�ɩǨ@ɱʔʓȒʃDNAɿ�
ɝ˂ʮʹ˜ʃʳʜʻˏʵʥʮʗ?Ŋ�

―ɝƈƝč=ɾʃDNAʃ˂ʮʹ˜ʆʃ¥ɪ�ɪɿɞʈʀɫˑʢʼʯːʃǇöɝ― 

ƈƝ�ɾƧ�ʁȈɱʃDNAʄ˂ʮʹ˜ʂ¥ɪ�ɪɞʩ˜ˁʥʹ
ʂčʂcƄɱʔɽɤʓˡʥ˚ˎʴ˜Ėǵˢ�

ɝ�ǽ��ɩŝŊɴʓȒʂʄɞ�
ǼFʁ�ÍʃDNAʗ˂ʮʹ˜ɨʑʈʀɪɞǽ�Ä�ʗǨ@ɲɽɤʓɟ�
�
iPSƈƝʃĜƞʄɞʥ˚ˎʴ˜ĖǵʂʐʓǨ@K·ĜĖʗHÿXɴ
ʓɯɿʂʐɺɽǺÊɱʔʓɿɤʖʔɽɤʓɟɶʃʁɷʂʍØÌɾɪʓɝ�

ʱ˅ʹʝʞʚʃŅº�



ƈƝʬˏ˔˙˞ʲ˭RICS�

�ǂĚ˒ʸ˘ʃǈźøȌˡǡƸŋˢ�

˧× ˧×˧ˌʥʰ˘�
˷˻˼˲˶ʗƻŪ�

˧× ˧×˧ˡ˯ˬˢˌʥʰ˘ʗǱĞˡ˦CPUˢɾǈź�
1000step˹/197ŮɝΔ˺=1msɝˡ�øȌ1Ůˢ�

˫˩× ˫˩×˧˪ˌʥʰ˘�

˫˩× ˫˩×˧˪ˡ˯102400ˢˌʥʰ˘ʗǱĞˡ˦CPUˢɾǈź�
ǡƸŋ²ņ˒ʸ˘�

512
G˭1.36hɝΔ˺= 0.05ms 
�øȌ1E˭600hɝ ˦˥�
G˭˨hr 

˦˥˥×˦˥˥×˦˥˥ˡŞ�ˢˌʥʰ˘ʗ˦˥�
Gˢɾǈź�
ƚƈƝǓƈ˒ʸ˘�

˅˘�ǚ˒ʸ˘ʗÅ�ɝ Δ˺= 0.05ms  
�øȌ1EȢɝ˭˦˥�
G˭˨˥h˸�

b½˞Õé˞ƦǰǹʃǶÊǈźʗ˦˥˥�ɁɐɖɆɈɍŴȌɾ�Ŋ˟�
(100˨) 

˪˥×˪˥×˪˥˥ˡŞ�ˢˌʥʰ˘ʗ˦˥�
Gˢɾǈź�
ƚ�Ư˒ʸ˘ˡ�ǚȟĎ˒ʸ˘ˢ�

˅˘�ǚ˒ʸ˘ʗÅ�ɝ Δ˺= 0.˪ms  
�øȌ1˥EȢɝ˭˦˥�
G˭˩˥h˸�

ƚƈƝʬˏ˔˙˞ʬ˕˜�

ȩȮ�

�
��
��
��

PEPCK(ƁïŎ)"
G6Pase(ƁïŎ)"
FBPase(ƁïŎ)"
CPSyn(�ƆtǦ)"
HMGCoASyn(ƟƛȄβȄX)"
Thiolase(ƟƛȄβȄX)"
SorbitolDH(ʱ˘˃ʹ˞˘�ǚ)"
AspGluǪǯ(AspFMalʬ˓ʹ˘)"

ȉƠ}(P"zone)ɾŝŊ5 �

GK"(ǇƁƂ)"
PK(ǇƁƂ)"
LDH(ǇƁƂ)"
GlnS(ʦ˘ʲˏ˜ŏŎ)"
G6PDH(ˊ˜ʹ˞˘˗˜ȄtǦ)"
6PGODH(ˊ˜ʹ˞ʮ˗˜ȄtǦ)"
CITL(ƟƛȄjÊ)"

�»ȗƠ}(C"zone)ɾŝŊ5 �

ȃƆıÀʃɘɐɏɄɓɌɐɏʁʀʃʸ˞ʲɞɧʐʅǹ_ʃ�
ìňʸ˞ʲɞȷɎɄɊɌɏɊȢȺȾʃ�Ļʸ˞ʲʁʀʗ`Ńɲɽ�
ɘɐɏɄɍȢɋɈɓɈɑɐɊɈɏɈɌɓɗʗ?Ŋ�

Ƚ� ȳ�

Ƚ�

����	�
������
��

Ƚ� ȳ�
ȵȹȳ�ȵȹȳ�

ȹȲȳ� ȹȲȳ�

ȶȸ�

ȳɄɏɆɈɑȢɆɈɍɍ�

ƚƈƝ˝�ƣŜ�ǚʬˏ˔˙˞ʬ˕˜ʗŐɤɸ�
�ǚʬʮʷː½Ź�ĻɿȷɎɄɊɌɏɊȢȺȾʂʐʓ�
Ǐ�



ƨs:ǧʮʧ˞˘ŧųȋŝ�

ǷÛņĪ˭1mmEǇƞʃ:ǧˌʥʰ˘˒ʸ˘ʗȋŝɴʓɿkøʂïɲɤĖǵĲ
"ǶÊÎīɿ��Ǡ=ʃǤșĬ�äǇćÎīʗȋŝɲɸɟɯʔʑʂʐʒɞ�ŭÎ
ƺʬˏ˔˙˞ʬ˕˜ʎcăǤșĬ˝ȅʜʡ˜˃˞ːʂʐʓʣ˜ʃĩśŷʆɻʁɮʓ
~šʗĖżɟƸĲʎ»ƨʃʬˏ˔˙˞ʬ˕˜ɾ�ʃŌǘÀƞʃ30-40%ʗǺÊ�

ȋŝǈŒ˭ƸŻƏɞiűƨsɞ:ǧʗ˨Ğ6şʂ?Ŋɲɸƨs:ǧ˒ʸ˘ʗĖ
żɲɞŘÈ�Ļʎĩś�Ļʗƹɥƨs:ǧ˒ʸ˘ʗĞ	�ʮˁʩ˜ʂ�Ƽɞ¸
ōsƂŗÂʗ�ʌɿɴʓűɠʃŘÈʃʬˏ˔˙˞ʬ˕˜ɿɞʣ˜ʁʀʃĩśçã
ʬˏ˔˙˞ʬ˕˜ˡè�Ƒ˝ȓăǤșĬʁʀˢʂɻʁɮʓɟ�

ȋŝŢę˭ˊʲ˅˚ʵˇʮƅʃǈźȇʗŐɤɽɞêøȌɾ�ƹgƞʁƨs:ǧʬ
ˏ˔˙˞ʬ˕˜ʃĖżʗŢ×ɴɟɯʔʂʐʒɞŘÈ�Ļʎĩś�ĻŷʃZśçã
ʶ˞˘ʃȋŝʂɻʁɮʓɟ�

ƨs:ǧ˒ʸ˘ʃĖż�

ĩś˝Ǎîʃ%ˡǤșĬʗŐɤɸÃÀƢŚʃĩś�Ļˢ�

ŗÂǿ �

-IÂƘʃ˒ʸ˘ʗ#Ê� ǤșĬ�äʬˏ˔˙˞ʬ˕˜�

17 

Ƹ�ĆʃBȓɿƸċʃŎÊ�



ɃɃȥȿɋɑɐɎʂʐʓɕɂȴʃ|ʌǬʉʔɸƸŻ�ʆʃ�
Ƹ��ťʬˏ˔˙˞ʬ˕˜ˡǡƸŋɣʒʃ�jʃʊƸ�Ćɩnťˢ�

ˎ˘ʴʮʧ˞˘˝ˎ˘ʴ˅ʛʭʵʥʮə
»ƨʬˏ˔˙˞ʬ˕˜:UTHeart�

ȋŝǞ�Ƙ˭őɝ+öɝˡĄ���ˢ�

	œü�ǂĚʃ�
»ŸƈƝ˙ˉ˘ɨʑʃ»ƨ:"ʬˏ˔˙˞ʬ˕˜ʗŢ×ɴ�

―ɝ	œɾʍM%ʃʁɤˀ˞ʴ˓˘»ƨʗ	œü�ǂĚɾʩ˜˄˔˞ʲ�ʂ?Ŋɝ― 

ɛE�˙ˉ˘ʃȖĦX�ɞQ�ŊǛʗ?Ŋɲɸɞ»ŸƈƝʃ˒ʸ˘ʗ$ɺɽ�
ɝɝ»ƨʗƉʊ�ɮɞ»ƨʃVɪɿƸĶʃÔVʗ?Ŋɴʓʬˏ˔˙˞ʬ˕˜˝ʱ˅ʹ�
ɝɝ�
ɛiű»ƨŘ(�ëƠʎÕ¯{»Ÿřʁʀˢʃ~ʂʁɺɽɤʓu�ʗƈƝ=ɾǣɪʓ
E�˙ˉ˘ʃÙVɨʑĒǉɴʓɯɿɩgƞɟZś˝PƲʆʃ½ŐʗĒǉɟ�

ʱ˅ʹʝʞʚʃŅº�



ˎ˘ʴʮʧ˞˘˝ˎ˘ʴ˅ʛʭʵʥʮ»ƨʬˏ˔˙˞ʲɝUT-Heart�
ˏʥ˚˙ˉ˘ʃŖ¨ɿ»ŗÂʃȍ*ʗjŌşʂǇöɲɞZ�˝ZśʂǝňɴʓôĂʃŇƩÏƺ�

RICC 8000ʩʚʂʐʓ�0şʬˏ˔˙˞
ʬ˕˜�

Þťʲ˜ˁʥŖ
¨�

ƈƝ=˵ŻŖ
¨�

ġ
¨�

�ɾʄúʂɡĤƈŻʉɾ?ŊɲɸA¸ōɢ 
ɿɡƈƝ=ʃ�ǚĜĖɢʗ�9ɲ 
ƳƸÀ»ŗÂʁʀ�ėʁŘĦʗ?Ŋ 
�

Ȋ��

hʃVŒʄAņVƠ
ˡ£tòĉˢȊ�ʂʐʒɞ
�ʌʄȄƆɞʎɩɽ

ATPɩĝ�ɴʓ¿À»
Ÿđ�ʃʬˏ˔˙˞ʬ˕

˜ɟ 
ƭʄcƒQʗƻɴ 
�
gǃX˭��ǳˡČˢ�

Þťʲ˜ˁʥġ¨�

Þťʲ˜ˁʥŖ¨�

Ĕʌɽſɤˑʵʬ˔�

ġ¨ʁA¸ō˭ɝ�VƠɨʑ9ɺɸƸĶʄ˩ÔŰɾĤƈƸŻ«ʂƪʓ�

!)ƿĩśʬˏ˔˙˞ʬ˕˜:ZZ-HIFUə
ˡˌʥʰ˘ǤșĬ�æˇ˚ʦ˖ːˢ�

ȋŝǞ�Ƙ˭ąĂɝį�ǾɝˡĄ���ˢ�

ǤșĬĩśĜsʃǋǈȋŝ˝�:ÀʃŨǔʂǝň�

ɛ�"=ˡȟʎƨsʁʀșȚŅÀʃŖʁʓ��Ǡ"=ˢʃǤșĬ�
ɝ�äʗʬˏ˔˙˞ʬ˕˜ɴʓʱ˅ʹʝʞʚ�
�

ɛZśŒ3ʸ˞ʲɨʑȋŝɱʔɸˌʥʰ˘�"˒ʸ˘ʗ$ɺɽ�
ɝɝʬˏ˔˙˞ʬ˕˜ɟHIFUˡ°QȓăǤșĬˢʗ$ɺɸĩśĜs�
ɝɝʃǤșĬʃȓăņĪʃȠƀ¬ʁK·ʗʬˏ˔˙˞ʬ˕˜gƞ�
�

ɛŊzʃǤșĬĩśɾʄ�½vȕʁƚƨʁʀʃ"=ķǿʂɣʓ�
ɝƨsʎơʁʀȟɾwʉʔɸǿ ʂ�ɲɽˤȓăǤșĬɾƢŚʗ�
ɝŁľɴʓZśĜsʃȋŝʂJŐɟʬˏ˔˙˞ʬ˕˜ƋĈʗʍɿʂ�
ɝǤșĬʃŃ�ðīʗĒǉɲˤÎƺǈŒʗŵĐgƞ�

―ɝÂǿɹɭʗŁɫȓăǤșĬĩśʃ�:ʁǼŐʂmɭɸǈźŭ�Ïƺɝ― 

țưȟǥɲʃHIFUŃ��
ʬˏ˔˙˞ʬ˕˜�

ʱ˅ʹʝʞʚʃŅº�



ǤșĬĩśʬˏ˔˙˞ʲȢȣɃɃȥȶȷȴɀȤ�

ŀĿ ƓʂʐʓǤșĬș�ʃ�X�

x=0mm, y=0mm� x=5mm, y=0mm�

x=5mm, y=2mm�x=0mm, y=2mm�

x=0mm, y=5mm�

•  �ÀʃƔÂŉɾʄ�ɩʘɩʹʵ
ˇ 

•  ŠƥƻȘʍ1ʗɻɭʁɤĺ�ś
ī 

•  ĩśĜsȋŝʃʄɳʌʃʲ˞
ʨʵʹɿɲɽˤǤșĬşʂɶʔŰ
ƾȔɾʄʁɤǿ ˡb�ˤ�Ðɝ
ʁʀˢ 

TSBMI*ʂɧɭʓ!)ƿǍîĩś
Ĝsʃȋŝɿʃ;k 

256ch, 2MHz, F=0.8�

*-.14�����'()�����!%����

�ƤŗÂĩśŐȪȭȮɆɋʚ˙ʜʹ˖˜ʮʸ˔˞ʫʃȋŝçã�
ȣyŏHʃǤșĬĩśʃȋŝʂmɭɽ�s

ơūƊƂʴ˞ːʃŢę�

ơūƊƂʬˏ˔˙˞ʬ˕˜ɾǇöɴʇɪŎoĜƞ�

˝ʮʧ˞˘ʗ�ɱɫɲɸ�ÍtǦʃʬˏ˔˙˞ʬ˕˜ 

˝�Åşʂǋ�ɲɸ9DQʂɻɤɽơūƊƂʃVÈʗ?Ŋ�

�������
�����!�����	��������������� ��

QHLJ�
�=�XR�AO��94,E[GT,E\5M[W8\����

�I(#�<Y��"��94�,E� �-�<Y�	<Y��"��5M�

&��� B$'�"�"�!��"����
˝�ȒʃơʃƾȔ¬ʗ?Ŋɾɪʓ˗ʚ˘ʁ�ÍtǦʃʬˏ˔˙˞ʬ˕˜�

˝ơūƊƂʃ�Ȓʃ9DQȍ*ʗ?Ŋɴʓʬˏ˔˙˞ʬ˕˜�

Ğ	�ʮˁʩ˜ʂʐʓơūƊƂʬˏ˔˙˞ʬ˕˜ʃ<"şʁʲ˞ʨʵʹ�

�QHLJ�3>F�94,E0)�7.U; 
�HLKN6:HL2V��

�Q+* ����94,EA@�U; 
�CP?/D1TJ�%ZSTJ��

õƴơˡƃ10,000ʼ˔˞˚˜ˢ� :ƏƦˡƃ1,000,000ʼ˔˞˚˜ˢ�
�ÍtǦ�



ʱ˅ʹʝʞʚʃȋŝņĪ�
ūƊƈƝ²Èʬˏ˔˙˞ʲNeuroMorphoKit�
ɜ��ɾʃʿʜˆ˗ʵʺ
G�Ƽɞ˅ʛ˖ˑ˜ʹˉ˞ʮ
ʃƈƝ²È�Xʬˏ˔˙˞ʬ˕˜ʃǺÊ 

p=93.753%  
(flat MPI) �

ƈƝǢÀʃ?Ŋ��ɾʃÀƞǐ(�

�ÍtǦʬˏ˔˙˞ʲNEST�
ɜ��ɾ30720
Gʂʐʒ�ǂĚtǦʃʬˏ˔˙˞
ʬ˕˜ʗǺÊɞ�ĖǵʗÖɻ�ơŠǠtǦʃŅÀʗ
?Ŋ 

:ǃǄƂʬˏ˔˙˞ʬ˕˜ō�VSM�
ɜRICC�ɾ:ǃǄƂʃ2460
GʗǺÊɞRICC�ʃ
ǃǄ˒ʸ˘ƌjʂʐʒ˚ˌʵʹʢˑ˖ʗʡ˜˖ʜ˜K·
ʂÊR 

ŤŋǸV-Ť8�-ƏƦ˒ʸ˘�

õƴrǄƂʬˏ˔˙˞ʲIOSSIM�
ɜǓƈʸ˞ʲʂ~ɼɪ��ɾ49152
GɾʃtǦʬ
ˏ˔˙˞ʬ˕˜ʗǺÊɞrǄÄ�CŌʃVŅÀʃ?Ŋ
ʆ 

]�ʼ˔˞˚˜ıVʃʬˏ˔˙˞ʬ˕˜ ūƊtǦıVʃʬˏ˔˙˞ʬ˕˜ 

ĭÆʂ'�ɲɸ�'�
şıVʗ?Ŋ 

ūƊƂʬˏ˔˙˞ʬ˕˜(Ƶƶ)�



ʸ˞ʲǇćƷjŧųȋŝʴ˞ː�

�ǂĚǽ��ʽʵʹ
˛˞ʥß�ˡSiGNˢ 
�ȆÁˡĄ�Zŭŧˢ�

ʲ˜ˁʥǠʺʵʤ˜ʦ
ǇćˡMEGADOCKˢ 
Ŭ�ɝĮˡĄ¢�ˢ�

Bayesian Network, ņÈŴȌ˒ʸ
˘ɞL1ġLXʽʵʹ˛˞ʥīʗȋŝ 
ʽʵʹ˛˞ʥß�ɾEMTǕ�ǽ�
�ʗ�Ļɞïǂǽ��KLF5ʗŝǁ�

25�PPIʃǈźɾ
G¬˝ƀ
¬ʗŨǔɟ�ɾ2000x2000ʃ

ƏƕşǇćʂØÌ�

ʬˏ˔˙˞ʬ˕˜�

ʲ˜ˁʥǠʽʵʹ˛˞ʥ�

ǽ��ʽʵʹ˛˞ʥ�

�ǂĚSNPȍǶǇć
ˡParaHaplo, ExRAT, NGSanalyzerˢ 

ǆőǺ³ˡŌŧˢ 

Wellcome Trust Case-Control 
ConsortiumʃSNPʸ˞ʲʃ$Ő
ǌgɩ�ʒɞɯʔɨʑParaHaploɾ
Ǉć�

ʨʾːˀ˗ʟ˞ʬ˕˜�

Ŏo"ʸ˞ʲkX
ˡLiSDASˢ 

ĘfŦ�ˡƌêŧˢ 

GefitinibÇeÀČ˝ƙÀČ
ʸ˞ʲɾʬˏ˔˙˞ʬ˕˜˒ʸ
˘ʗǈźɲLiSDASʃÀƞʗ

ǐ(�

������ � 	 � �� �� �� �� �� �
 �� �� ��
��

����

�

���

�

���

�

���

�

���

ɡƜɩʘɿƲɢʸ˞ʲʃd¶�

SB
iP ȢȢȢ S

ystem
s B

iology i ntegrative P
ipeline 

S�

B�

i�

P�

12,288ʾ˞ʺˮ
GXUŉ
0.82�

12,288ʾ˞ʺˮ
GXUŉ
0.96�

12,288ʾ˞ʺˮ
GXUŉ
0.78�

1,536ʾ˞ʺˮˬ�ʾ˞ʺʗŢ
×ɴ�

5NUVYLS410�CFH'�E,"��
�BAD.#�C41>I2��D0�@8�
�D.#�KNUV��@$���CFH�!
>I�-�
6�/�B%�	�DTPRY[MK��>I

�-K3(=8<JK9��:@=?,"Z'�C
4�>I2��*K�)>I�-�
7Q[O��-D &CFI�+DWQX
;G�DWQXK
�>I�-�

Ţę�

˿̀̂́˾˽̀̂ȍǶǇćʂñɭʓƌǈĒ�ʱ˅ʹʝʞʚ
ˡParaHaplo) 

ŗÂʃ^uǽ��ʗ�ÙʂŝǁɴʓɯɿʗŢ×ɴ�

ȋŝǞ�Ƙ˭ǆőɝǺ³ˡŌX�ŧųÍˢ�

Ċƭ"1ŕɨʑ22ŕʉɾʂ
ʇɸɞƃ30�-ʃSNP S
N

P
ǽ
�
�
{
ɿ
ŗ
Â
ɿ
ʃ
ȍ
Ƕ

ʗ
Ū
ɴ
ʚ
˞
ˏ
ʷ
˞
ʭ
Ē
�
ʃ

P
.

ʃ
-lo

g 
P
.
�

:ʨʾːȍǶǇćʂʐʓ
ŗÂȍǶSNPʃĒƇ�

ɛƾêʃǽ��ʎō�ǀuˡǧȈɞ"ȅɞqłɞȝȂʁʀˢʃƉʊjʖɵʂʐɺɽĨʉɝ�
ɝʓŗŘʎƲńʃUɪðɞO#ŐʁʀʃȍǶʗƏƕşʂǇć�
 
ɛ:ʨʾːˡ˨˥4�~ˢʃ-�ɰɿʃǽ�Ä�ʃǻɤʃ�ɨʑɞŗŘʂȍǶɴʓ�
ɝǽ�Ä�ʗɞƏƕşʂƀ¬ʐɫÝɲDɴɯɿɩgƞʂ�

―ɝ-�ʃǽ�Ä�ɿŗŘɞƲńb½ÀʃȍǶʗöʑɨʂɝ― 
ʱ˅ʹʝʞʚʃŅº�



Ŏo"~šʱ˅ʹʝʞʚ˝Ƞ¬Xʴ˞ː�

"  Ƞ¬Xçã 
•   ISLiMɾȋŝɱʔɸʱ˅ʹʝʞʚʃ�ʩ˜˄˔˞ʲ
�ɾʃŲ2˝ʴ˔˞ʼ˜ʦçã 

"  MDʩʚʱ˅ʹʝʞʚ 
•   Ƞɤ
G¬˝ÀƞʗǺÊ 
•   Gordon Bell Prizeʆʃʟ˜ʹ˗ʗŢ×ɴ 
"  �ǂĚ�ÅXjń˖ʜˆ˖˗ˡĄ�˝Ƭİˢ 

– �ǂĚʁǈźƞQʗıŐɴʓɸʌʃ�ÅXjń
˖ʜˆ˖˗�

�ʂüǼXɲɸE�VQ�ʱ˅ʹ˭cppmd�

•  1.3PetaFLOPS, �UUŉ37.2%ˡ˨ýāˢȢ�



ʲ˜ˁʥǠʃE�VQ�ʬˏ˔˙˞ʬ˕˜ 
�ʩ˜˄˔˞ʲ�ɾʃ�UÀƞ 

3.5PFLOPSʃ�ʩ˜˄˔˞ʲ�ɾɞ
1.315PFLOPSʃÀƞʗǺÊ 

•  Uŉ 37% 
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•  1.84^�ɞ  ʢʵʹʡ˅ 
•  ɯʔʉɾƹʖʔɸʲ˜ˁ 
ɝʥǠʃE�VQ�ʬˏ˔ 
ɝ˙˞ʬ˕˜ɾüȠʃÀƞ 
 

※本成果は、グランドチャレンジプロジェク
ト「次世代生命体統合シミュレーション」の
一環であり、早期の成果創出の要求に基づき
マシン割り当てに特別な配慮をいただいて実
現したものです。 
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