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What were remarkable in the filed of HCC ?

Japan

HCV-induced HCC 

the Majority !

80%
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Natural History of HCC ; 850 Cases Cancer 1985:56:918-

28

MST 21.6 M
Treated

MST 1.6 M
Un‐Treated

MST 9 Months   



MST (Median Survival Time)

Now

90 Months by RFA

40 Months by TAE

By  Shiina S

By  Obi S



However, 

Results 

mainly obtained 

from Patients 

with Small(Early) HCCs



Any Progress in the Advanced ?

The answer 

Molecular Targetting Drugs

??
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This field has become

As competitive as that of HCV drugs
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Reality？
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We are all stuck !

Why 

and 

How to go beyond ?



ＶＥＧＦ-Ｒｅｃｅｐｔｏｒ

A Quiescent Town 

with 23K Inhabitants

become Chaos/Turmoil

Cancer Cell

23K Proteins



S Tanaka, et al. Seminars in oncology 2012;39: 486-492

All are                          the Cell MembraneIn and Around  

Maybe

Too

Simplistic 



Do We Understand

Inside

Enough ?



Other Oncologic Areas

Melanoma

Topics !

We better learn from 



Raf Mutation V600E

Ras

Inside the Melanoma(Cell)

Melanoma

RAF Inhibitor
Dabrafenib

Vemurafenib



Hauschild A Lancet 380;358-365

Progression Free Survival

Dabrafenib PFS  5.1 M

Dacarbazine PFS 2.7 M



However, 

Melanoma become resistant to 

Dabra/Vemurafenib 

and recur



Raf Mutation V600E

Ras

Inside the Cell

Melanoma

RAF Inhibitor

MEK Inhibitor

Dabrafenib

Trametinib

Vemurafenib



Doubling Blocking of One Signal Pathway

Switch   Dabra/Vemura First then to Trametinib

Add-on  Dabra/Vemura First then with Trametinib

Dual     Dabra/Vemura start with Trametinib



How the Tumor Shrinks

Waterfall Plot



Presented By Keith Flaherty, MD at 2013 ASCO Annual Meeting



A bit similar to that we saw

in 

Lamivudine & Adefovir

Switch  Lam first then Switch to Adefo

Dual from the Start

Add-on Lam first then Add-on to Adefo



How about HCC ?

Are we deep inside ?



ＶＥＧＦ-Ｒｅｃｅｐｔｏｒ

c-MetTivantinib Cabozantinib

Still touching only Surface

2012 ASCO One Oral Presentation

2013 ASCO   No Oral Presentation



Change Paradigm



Signaling Pathway Blockers



Any significant pathway

worthwhile to be blocked 

In HCC

?



You can get 

3 billion AGCT

In a day

a big step forward

Whole Genome/Exon Sequencing

1979 2012

3000nt 3,000,000,000nt

Genomics in HCC

Nature Rev GastroHepatol 2012;9:69-70

Ion Proton





MDLSALRVEEVQNVINAMQKILECPICLELIKEPVSTKCDHIFCK

FCMLKLLNQKKGPSQCPLCKNDITKRSLQESTRFSQLVEELLK

IICAFQLDTGLEYANSYNFAKKENNSPEHLKDEVSIIQSMGYRN

RAKRLLQSEPENPSLQETSLSVQLSNLGTVRTLRTKQRIQPQK

TSVYIELGSDSSEDTVNKATYCSVGDQELLQITPQGTRDEISL

DSAKKAACEFSETDVTNTEHHQPSNNDLNTTEKRAAERHPEK

YQGSSVSNLHVEPCGTNTHASSLQHENSSLLLTKDRMNVEKA

EFCNKSKQPGLARSQHNRWAGSKETCNDRRTPSTEKKVDLN

ADPLCERKEWNKQKLPCSENPRDTEDVPWITLNSSIQKVNEW

FSRSDELLGSDDSHDGESESNAKVADVLDVLNEVDEYSGSSE

KIDLLASDPHEALICKSERVHSKSVESNIEDKIFGKTYRKKASLP

NLSHVTENLIIGAFVTEPQIIQERPLTNKLKRKRRPTSGLHPED

FIKKADLAVQKTPEMINQGTNQTEQNGQVMNITNSGHENKTK

GDSIQNEKNPNPIESLEKESAFKTKAEPISSSISNMELELNIHNS

KAPKKNRLRRKSSTRHIHALELVVSRNLSPPNCTELQIDSCSS

SEEIKKKKYNQMPVRHSRNLQLMEGKEPATGAKKSNKPNEQ

TSKRHDSDTFPELKLTNAPGSFTKCSNTSELKEFVNPSLPREE

KEEKLETVKVSNNAEDPKDLMLSGERVLQTERSVESSSISLVP

GTDYGTQESISLLEVSTLGKAKTEPNKCVSQCAAFENPKGLIH

GCSKDNRNDTEGFKYPLGHEVNHSRETSIEMEESELDAQYLQ

NTFKVSKRQSFALFSNPGNAEEECATFSAHSGSLKKQSPKVT

FECEQKEENQGKNESNIKPVQTVNITAGFPVVGQKDKPVDNA

KCSIKGGSRFCLSSQFRGNETGLITPNKHGLLQNPYRIPPLFPI

KSFVKTKCKKNLLEENFEEHSMSPEREMGNENIPSTVSTISRN

NIRENVFKGASSSNINEVGSSTNEVGSSINEIGSSDENIQAELG

RNRGPKLNAMLRLGVLQPEVYKQSLPGSNCKHPEIKKQEYEE

VVQTVNTDFSPYLISDNLEQPMGSSHASQVCSETPDDLLDDG

EIKEDTSFAENDIKESSAVFSKSVQRGELSRSPSPFTHTHLAQ

GYRRGAKKLESSEENLSSEDEELPCFQHLLFGKVNNIPSQST

RHSTVATECLSKNTEENLLSLKNSLNDCSNQVILAKASQEHHL

SEETKCSASLFSSQCSELEDLTANTNTQDPFLIGSSKQMRHQ

SESQGVGLSDKELVSDDEERGTGLEENNQEEQSMDSNLGEA

ASGCESETSVSEDCSGLSSQSDILTTQQRDTMQHNLIKLQQE

MAELEAVLEQHGSQPSNSYPSIISDSSALEDLRNPEQSTSEKA

VLTSQKSSEYPISQNPEGLSADKFEVSADSSTSKNKEPGVER

SSPSKCPSLDDRWYMHSCSGSLQNRNYPSQEELIKVVDVEE

QQLEESGPHDLTETSYLPRQDLEGTPYLESGISLFSDDPESDP

SEDRAPESARVGNIPSSTSALKVPQLKVAESAQGPAAAHTTD

TAGYNAMEESVSREKPELTASTERVNKRMSMVVSGLTPEEF

MPIGSKERPTFFEIFKTRCNKADLGPISLNWFEELSSEAPPYNSEPAEESEHKNNNYEP
NLFKTPQRKPSYNQLASTPIIFKEQGLTLPLYQSPVKELDKFKLDLGRNVPNSRHKSLRT
VKTKMDQADDVSCPLLNSCLSESPVVLQCTHVTPQRDKSVVCGSLFHTPKFVKGRQTP
KHISESLGAEVDPDMSWSSSLATPPTLSSTVLIVRNEEASETVFPHDTTANVKSYFSNH
DESLKKNDRFIASVTDSENTNQREAASHGFGKTSGNSFKVNSCKDHIGKSMPNVLEDE
VYETVVDTSEEDSFSLCFSKCRTKNLQKVRTSKTRKKIFHEANADECEKSKNQVKEKYS
FVSEVEPNDTDPLDSNVANQKPFESGSDKISKEVVPSLACEWSQLTLSGLNGAQMEKI
PLLHISSCDQNISEKDLLDTENKRKKDFLTSENSLPRISSLPKSEKPLNEETVVNKRDEE
QHLESHTDCILAVKQAISGTSPVASSFQGIKKSIFRIRESPKETFNASFSGHMTDPNFKK
ETEASESGLEIHTVCSQKEDSLCPNLIDNGSWPATTTQNSVALKNAGLISTLKKKTNKFI
YAIHDETSYKGKKIPKDQKSELINCSAQFEANAFEAPLTFANADSGLLHSSVKRSCSQN
DSEEPTLSLTSSFGTILRKCSRNETCSNNTVISQDLDYKEAKCNKEKLQLFITPEADSLS
CLQEGQCENDPKSKKVSDIKEEVLAAACHPVQHSKVEYSDTDFQSQKSLLYDHENAST
LILTPTSKDVLSNLVVISRGKESYKMSDKLKGNNYESDVELTKNIPMEKNQDVCALNENY
KNVELLPPEKYMRVASPSRKVQFNQNTNLRVIQKNQEETTSISKITVNPDSEELFSDNE
NNFVFQVANERNNLALGNTKELHETDLTCVNEPIFKNSTMVLYGDTGDKQATQVSIKKD
LVYVLAEENKNSVKQHIKMTLGQDLKSDISLNIDKIPEKNNDYMNKWAGLLGPISNHSFG
GSFRTASNKEIKLSEHNIKKSKMFFKDIEEQYPTSLACVEIVNTLALDNQKKLSKPQSINT
VSAHLQSSVVVSDCKNSHITPQMLFSKQDFNSNHNLTPSQKAEITELSTILEESGSQFEF
TQFRKPSYILQKSTFEVPENQMTILKTTSEECRDADLHVIMNAPSIGQVDSSKQFEGTVE
IKRKFAGLLKNDCNKSASGYLTDENEVGFRGFYSAHGTKLNVSTEALQKAVKLFSDIENI
SEETSAEVHPISLSSSKCHDSVVSMFKIENHNDKTVSEKNNKCQLILQNNIEMTTGTFVE
EITENYKRNTENEDNKYTAASRNSHNLEFDGSDSSKNDTVCIHKDETDLLFTDQHNICL
KLSGQFMKEGNTQIKEDLSDLTFLEVAKAQEACHGNTSNKEQLTATKTEQNIKDFETSD
TFFQTASGKNISVAKESFNKIVNFFDQKPEELHNFSLNSELHSDIRKNKMDILSYEETDIV
KHKILKESVPVGTGNQLVTFQGQPERDEKIKEPTLLGFHTASGKKVKIAKESLDKVKNLF
DEKEQGTSEITSFSHQWAKTLKYREACKDLELACETIEITAAPKCKEMQNSLNNDKNLV
SIETVVPPKLLSDNLCRQTENLKTSKSIFLKVKVHENVEKETAKSPATCYTNQSPYSVIEN
SALAFYTSCSRKTSVSQTSLLEAKKWLREGIFDGQPERINTADYVGNYLYENNSNSTIAE
NDKNHLSEKQDTYLSNSSMSNSYSYHSDEVYNDSGYLSKNKLDSGIEPVLKNVEDQKN
TSFSKVISNVKDANAYPQTVNEDICVEELVTSSSPCKNKNAAIKLSISNSNNFEVGPPAF
RIASGKIVCVSHETIKKVKDIFTDSFSKVIKENNENKSKICQTKIMAGCYEALDDSEDILHN
SLDNDECSTHSHKVFADIQSEEILQHNQNMSGLEKVSKISPCDVSLETSDICKCSIGKLH
KSVSSANTCGIFSTASGKSVQVSDASLQNARQVFSEIEDSTKQVFSKVLFKSNEHSDQL
TREENTAIRTPEHLISQKGFSYNVVNSSAFSGFSTASGKQVSILESSLHKVKGVLEEFDLI
RTEHSLHYSPTSRQNVSKILPRVDKRNPEHCVNSEMEKTCSKEFKLSNNLNVEGGSSE
NNHSIKVSPYLSQFQQDKQQLVLGTKVSLVENIHVLGKEQASPKNVKMEIGKTETFSDV
PVKTNIEVCSTYSKDSENYFETEAVEIAKAFMEDDELTDSKLPSHATHSLFTCPENEEMV
LSNSRIGKRRGEPLILVGEPSIKRNLLNEFDRIIENQEKSLKASKSTPDGTIKDRRLFMHH
VSLEPITCVPFRTTKERQEIQNPNFTAPGQEFLSKSHLYEHLTLEKSSSNLAVSGHPFYQ
VSATRNEKMRHLITTGRPTKVFVPPFKTKSHFHRVEQCVRNINLEENRQKQNIDGHGS
DDSKNKINDNEIHQFNKNNSNQAAAVTFTKCEEEPLDLITSLQNARDIQDMRIKKKQRQ
RVFPQPGSLYLAKTSTLPRISLKAAVGGQVPSACSHKQLYTYGVSKHCIKINSKNAESFQ
FHTEDYFGKESLWTGKGIQLADGGWLIPSNDGKAGKEEFYRALCDTPGVDPKLISRIWV
YNHYRWIIWKLAAMECAFPKEFANRCLSPERVLLQLKYRYDTEIDRSRRSAIKKIMERDD
TAAKTLVLCVSDIISLSANISETSSNKTSSADTQKVAIIELTDGWYAVKAQLDPPLLAVLKN
GRLTVGQKIILHGAELVGSPDACTPLEAPESLMLKISANSTRPARWYTKLGFFPDPRPFP
LPLSSLFSDGGNVGCVDVIIQRAYPIQWMEKTSSGLYIFRNEREEEKEAAKYVEAQQKR
LEALFTKIQEEFEEHEENTTKPYLPSRALTRQQVRALQDGAELYEAVKNAADPAYLEGY

BRCA1 1863 Amino Acids BRCA2 3418 AAs

データ＆DNA提供：小俣政男 , 弘津陽介
↑No 1863

↑No 3418

Out of 5281 aa, 6(0.11%) Differences



MDLSALRVEEVQNVINAMQKILECPICLELIKEPVSTKCDHIFCK

FCMLKLLNQKKGPSQCPLCKNDITKRSLQESTRFSQLVEELLKII

CAFQLDTGLEYANSYNFAKKENNSPEHLKDEVSIIQSMGYRNR

AKRLLQSEPENPSLQETSLSVQLSNLGTVRTLRTKQRIQPQKK

SVYIELGSDSSEDTVNKATYCSVGDQELLQITPQGTRDEISLDS

AKKAACEFSETDVTNTEHHQPSNNDLNTTEKRATERHPEKYQ

GSSVSNLHVEPCGTNTHASSLQHENSSLLLTKDRMNVEKAEF

CNKSEQPGLARSQHNRWAGSKETCNDRRTPSTEKKVDLNAD

PLCERKEWNKQKLPCSENPRDTEDVPWITLNSSIQKVNEWFS

RSDELLGSDDSHDGGSESNAKVADVLDVLNEVDEYSGSSKKI

DLLASDPHEALICKSERVHSKSVESNTEDKIFGKTYRRKASLPN

LSHVTENLIIGAFVTEPQIIQERPLTNKLKRKRRATSGLHPEDFIK

KADLAVQKTPEMINQGTNQMEQNGQVMNITNSGHENKTKGD

SIQNEKNPNPIESLEKESAFKTKAEPISSGISNMELELNIHNSKA

PKKNRLRRKSSTRHIHALELVVSRNLSPPNCTELQIDSCSSSEE

IKKKKYNQMPVRHSRNLQLMEDKEPATGVKKSNKPNEQTSKR

HDSDTFPELKLTNAPGSFTNCSNTSELKEFVNPSLPREEKEEK

LETVKVSNNAEDPKDLMLSGERVLQTERSVESSSISLVPGTDY

GTQESISLLEVSTLGKAKTEPNKCVSQCAAFENPKGLIHGCSK

DTRNDTEGFKYPLGHEVNHSRETSIEMEESELDAQYLQNTFKV

SKRQSFALFSNPGNPEEECATFSAHCRSLKKQSPKVTFEREQ

KEQNQGKNESNIKPVQTVNTTAGFPVVCQKDKPVDYAKCSIKG

GSRFCLSSQFRGNETGLITPNKHGLLQNPYHIPPLFPIKSFVKT

KCKKNLLEENFEEHSMSPEREMGNENIPSTVSTISRNNIRENVF

KEASSSNINEVGSSTNEVGSSINEVGSSDENIQAELGRNRGPK

LNAMLRLGVLQPEVYKQSLPGSNCKHPEIKKQEYEEVVQTVNT

DFSPCLISDNLEQPMGSSHASQVCSETPDDLLDDGEIKEDTSF

AENDIKESSAVFSKSVQRGELSRSPSPFTHTHLAQGYRRGAKK

LESSEENLSSEDEELPCFQHLLFGKVSNIPSQSTRHSTVATECL

SKNTEENLLSLKNSLNDCSNQVILAKASQEHHLSEETKCSASLF

SSQCSELEDLTANTNTQDPFLIGSSKQMRHQSESQGVGLSDK

ELVSDDEERGTGLEENNQEEQSMDSNLGEAASGCESETSVSE

DCSGLSSQSDILTTQQRDTMQDNLIKLQQEMAELEAVLEQHGS

QPSNSYPSIISDSSALEDLQNPEQSTSEKAVLTSQKSSEYPISQ

NPEGLSADKFEVSADSSTSKNKEPGVERSSPSKCPSLDDRWY

MHSCSGSLQNRNYPSQEELIKVVDVEEQQLEESGPHDLTETS

YLPRQDLEGTPYLESGISLFSDDPESDPSEDKAPESAHVGNIPS

STSALKVPQLKVAESAQSPAAAHTTNTAGYNAMEESVSREKPE

LTASTERVNKRMSMVVSGLTPEEFMLVYKFARKHHITLTNLITE

MPIGSKERPTFFEIFKTRCNKADLGPISLNWFEELSSEAPPYNSEPAEESEHKNNNYEPNLFKTP

QRKPSYNQLASTPIIFKEQGLTLPLYQSPVKELDKFKLDLGRNVPNSRHKSLCTVKTKMDQADDV

SCPLLNSCLSESPVVLQCTHVTPQRDKSVVCGSLFHTPKFVKGRQTPKHISESLGAEVDPDMSW

SSSLATPPTLSSTVLIVRNEEASETVFPHDTTANVKSYFSNHDESLKKNDRFIASVTDSENTNQRE

ATSHGFGKTSGNSFKVNSCKDHTGKSMPNVLEDEVYETVVDTSEEDSFSLCFSKCRTKNLQKV

RTSKTRKKIFHEANADECEKSKNQVKEKYSFVSEVEPNDTDPLDSNVANQKPFESGSDKISKEVV

PSLACEWSQLTLSGLNGAQMEKIPLLHISSCDQNISEKDLLDTENKRKKDFLTSENSLPRISSLPK

SEKPLNEETVVNKRDEEQHLESHTDCILAVKQAISGTSPVASSFQGIKKSIFRIRESPKETFNASFS

GHMTDPNFKKETEASESGLEIHTVCSQKEDSLCPNLIDNGSWPATTTQTSVALKNAGLISTLKKK

TNKFIYAIHDETSYKGKKIPKDQKSELINCSAQFEANAFEAPLTFANADSGLLHSSVKRSCSQNDS

EEPTLSLTSSFGTILRKCSRNETCSNNTVISQDLDYKEAKCNKEKLQLFITPEADSLSCLQEGQCE

NDPKSKKVSDIKEEVLAAACHPVQHSKVEYSDTDFQSQKSLLYDHENASTLILTPTSKDVLSNLV

MISRGKESYKMSDKLKGNNYESDVELTKNIPMEKNQDVCALNENYKNVELLPPEKYMRVASPSR

KVQFNQNTNLRVIQNNQEETTSISKITVNPDSEELFSDNENNFVFQVANERNNLALGNTKELHET

DLTCVNEPIFKNSTMVLYGDTGDKQATQVSIKKDLVYVLAEENKNSVKQHIKMTLGQDLKSDISLN

IDKIPDKNNDYMDKWAGLLGPISNHSFGGSFRTASNKEIKLSEHNIKKSKMFFKDIEEQYPTSLAC

VEIVNTLALDNQKKLSKPQSINTVSAHLQSSVVVSDCKNSHITPQMLFSKQDFNSNHNLTPSQKA

EITELSTILEESGSQFEFTQFRKPSYILQKSTFEVPENQMTILKTISEECRDADLHVIMNAPSIGQVD

SSKQFEGTVEIKRKFAGLLKNDCNKSASGYLTDENEVGFRGFYSAHGTKLNVSTEALQKAVKLFS

DIENISEETSAEVHPISLSSSKCHDSVVSMFKIENHNDKTVSEKNNKCQLILQNNIEMTTGTSVEEI

TENYKRNTENEDNKYTASSRNSHNLEFDGSDSSKNDTVCIHKDETDLLFTDQHNICLKLSGQFM

KEGNTQIKEDLSDLTFLEVVKAQEACHGNTSNKEQLTATKTEQNIKDFETSDTFFQTASGKNISVA

KESFNKIVNFFDQKPEELHNFSLNSELHSDIRKNKMDILSYEETDIVKHKILKESVPVGTGNQLVTF

QGQPERDEKIKEPTLLGFHTASGKKVKIAKESLDKVKNLFDEKEQGTSEITSFSHQWAKTLKYRE

ACKDLELACETIEITTAPKCKEMQNSLNNDKNLVSIETVVPPKLLSDNLCRQTENLKTSKSIFLKVK

VHENVEKETAKSPATCYTNQSPYSVIENSALAFYTSCSRKTSVSQTSLLEAKKWLREGIFDGQPE

RINTADYVGNYLYENNSNSTIAENDKNNLSAKQDTYLSNSSMSNSYSYHSDEVYNDSGYLSKNK

LDSGIEPVLKNVEDQKNTSFSKVISNVKDANAYPQTINEDICVEELVTSSSPCKNKNAAIKLSISNS

NNFEVGPPAFRIASGKIVCVSHETIKKVKDIFTDSFSKVIKENNENKSKICQTKIMAGCYEALDDSE

DILHNSLDNDECSTHSHKVFADIQSEEILQHNQNMSGLEKVSKISPCDVSLETSDICKCSIGKLHKS

VSSTNTCGIFSTASGKSVQVSDASLQNARQVFSEIEDSTKQVFSKVLFKSNEHSDQLTREENTAI

RTPEHLISQKGFSYNVVNSSAFSGFSTASGKQVSILESSLHKVKGVLEEFDLIRTEHSLHYSPTSR

QNVSKILPRVDKRNPEHCVNSEMEKTCSKEFKLSNNLNVEGGSSENNHSIKVSPYLSQFQQDKQ

QLVLGTKVSLVENIHVLGKEQASPENVKMEIGKTETFSDVPVKTNIEVCSTYSKDSENYFETEAVE

IAKAFMEDDELTDSELPSHATHSLFTCPENEEMVLSNSRIGKRRGEPLILVGEPSIKRNLLNEFDRI

IENQEKSLKASKSTPDGTIKDRRLFMHHVSLEPITCVPFRTTKERQEIQNPNFTAPGQEFLSKSHL

YEHLTLEKSSSNLAVSGHPFYQVSATRNEKMRHLVTTGRPTKVFVPPFKTKSHFHRVEQCVRNI

NLEENRQKQNIDGHGSDDSKNKINDNEIHQFNKNNSNQAAAVTFTKCEEEPLDLITSLQNARDIQ

DMRIKKKQRQRVFPQPGSLYLAKTSTLPRISLKAAVGGQVPSACSHKQLYMYGVSKHCIKINSKN

AESFQFHTEDYFGKESLWTGKGIQLADGGWLIPSNDGKAGKEEFYRALCDTPGVDPKLISRIWV

YNHYRWIIWKLAAMECAFPKEFANRCLSPERVLLQLKYRYDMEIDRSRRSAIKKIMERDDTAAKTL

VLCVSDIISLSANISETSSNKTSSADTQKVAIIELTDGWYAVKAQLDPPLLAVLKNGRLTVGQKIILH

GAELVGSPDACTPLEAPESLMLKISANSTRPARWYTKLGFFPDPRPFPLPLSSLFSDGGNVGCV

DVIIQRAYPIQWMEKTSSGLYIFRNEREEEKEAAKYVEAQQKRLEALFTKIQEEFEEHEENTTKPY

ref: NCBI data base

BRCA1 1863 BRCA2 3418
Chimpanzee’s BRCA Sequence

Out of 5281 aa, 64(1.21%) Differences

http://wrs.search.yahoo.co.jp/_ylt=A8vY8pLCdTFSdhEBnaWDTwx.;_ylu=X3oDMTFvMm10N2ZmBHBhdHQDcmljaARwb3MDMQRwcm9wA2lzZWFyY2gEcXADcWh2BHNjA0RSBHNlYwNzYwRzbGsDaW1n/SIG=1aljcjnv0/EXP=1379073922/**http:/rd.yahoo.co.jp/search/direct/isearch/%A5%C1%A5%F3%A5%D1%A5%F3%A5%B8%A1%BC/%A5%C1%A5%F3%A5%D1%A5%F3%A5%B8%A1%BC/*http:/image.search.yahoo.co.jp/search?rkf=2&ei=UTF-8&p=%E3%83%81%E3%83%B3%E3%83%91%E3%83%B3%E3%82%B8%E3%83%BC


What to be disclosed ?

Roughly, 12
different, but major

Pathways present



Wnt/B-catenin p53/Cell Cycle

49% 29%

Guichard C Nat Genetics 2012;44:694-8



PI3K/RasChromatin Remodel

25% 13%



Oxidative & ER Stress 

7%

We are now checking

the Signature Mutations

In everyday samples

“Druggable” Mutations



70 Asian Patients

P2 Sorafenib  

&

MEK Inhibitor(RDEA119)





Time to Progression       4.0 Months

Overall Survival              9.5 Months

70 Asian Patients

Ras Mutations

P2 Sorafenib  

&

MEK Inhibitor(RDEA119)

3 Long-lasting Partial Responders



However, patients dying every day

Higher Hopes !



For the time being

Eradication of Virus

May even be a short cut

Because

If the virus eradciated ……



F5 Step Down

HCC

Fibrosis Progression Rate

Step Up

F1

F4

F3

F2

0.10/y 0.28/y

"Natural" “Eradicated"

Annl Int Med 1999;131:174-181       Annl Int Med 2000;132:517-524

Fibrosis Regression  Rate

HCV



Resolution in “Eradicated”

from F4  (n=24)      - 0.283

from F3  (n=45)      - 0.374

from F2  (n=69)      - 0.284

from F1  (n=42)      - 0.152

IHIT Study

Ann Intern Med 1999 ; 131 : 174-181 Ann Intern Med 2000; 132 : 517-524

Gastroenterology 2002   ; 123 : 483-491
Ann Intern Med 2005; 142 : 105-114

Ann Intern Med 2003; 138 : 299-306

Since 1994



Even Advanced 

Fibrosis Could Be 

Resolved



Dose this resolution of fibrosis 

really prevent recurrence ? 

The answer is 

Yes 

and

No 



SVR

Sustained Virologica Response

Eradication
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Eradication of HCV 

gradually Resolves 

Background Fibrosis

and 

Decrease 

Multicentric Recurrence



5-year Survival (RFA/IFN)

21 SVRs 83%

50%

31 Untreated 45%

5.3 yrs follow-up
Ann Int Med 2003;138:299-306

22  n-SVRs



In Reality

From 1992 to 2006

We treated 1514 cases by RFA

But only 112 (7.3%) were treated by IFN/Riv

And 42 (2.8%)  achieved SVR

The 42 case showed 5-year survival of 86%



Limitations

of

Interferons



Paradigm

Changing

or 

Changed



PSI-7977 400 mg with PEG/RBV provides 93% SVR 
across HCV GT 1, 2, 3 
Eric Lawitz, Alamo Medical Research, USA 

The Business of Antiviral Agents: Paying for 
Performance 
Moderators: ADL Rosa, Pharmasset, USA 
David Witzke, PioneerPath Capital, USA 

Adam Cutler, Credit Suisse, USA 
Rachel McMinn, Bank of America Merrill Lynch, USA 
Geoffrey Meacham, JP Morgan Securities, Inc., USA 
Vivek Ramaswamy, QVT Financial LP, USA 
Katherine Xu, William Blair & Company, LLC, USA 
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GS-7977

Modified “Material” as a Drug

to Stop RNA Elongation

Chain Terminator
NS 5b Inhibitor

A Adenine

G Guanine

C Cytosine

U Uracil

Sofosbuvir SOF



Jacobo-Molina  PNAS  1993;90:6320 - 4

A
C

G
Ｔ



…..ＡＣＧＴＧＡＣＧＴＴＧＧＣＣＡＧＴＴ…

Protein Capsule
HCV

RNA Chain

…..ＡＣＧＴＧＡＣＧＴＴＧＧＣＣＡＧＴＴ…



Other Drugs

Interaction to Protein Component

“Steric Hindrance”

‘Ｌｅａｋｙ’



Genotypes  1 - 3
Electron Study

1



How about my clinic ?



My Patients (n=300)

Average Median             Range

64     65 30-85
Age

Over 65 Over  70 Over 75

50%    33%         14% 

Sex (Ratio) M 123  (1.00)           F 177 (1.44)

Genotypes     GT 1a     3           GT1b   198 

GT 2      77          GT 3       0



GTs 2/3

SOF Update

on



GT 2/3 Studies SOF+RBV

2012/11/27 

POSITRON-12w(Unable, n=207)   93%   61% 

G2       G3

2013/2/4

FISSION-12w (TN, n=263)      97%   56%   

2013/2/19  

FUSION-12w (TE, n=100)     86%    30%   

2013/2/19日

FUSION-16w(TE, n=95)            94%    62%    

Press Release



Japanese Trial 



No Age Limitation

Phase III Sarted in Japan

Cirrhosis Included

For GT-2 (TN,TE)



No Age Limitation

Phase III Sarted in Japan

Cirrhosis Included

For GT-1 (TN,TE)



Eradication in All ?

GT 2

GT 1

Viral Genotypes

SOF

?

All Orals in Japan



NS3 NS5a NS5b NS5b

“All Orals for GT 1”

BMS

Gilead

BI

(Non-Nuc) (Nuc)

Sofosbuvir

Asunaprevir Daclatasvir

Ledipasvir

Faldaprevir Deleobuvir

Chain Terminator TypeSteric Hindrance Type



RAV 

Mutation 

(Resistant Associated Mutations)

Present in Nature

Y93H/Others in NS5A



Sanger Method 

NGS (Next Generation Seq) 

200-3000 Coverage

NS5A Sequencing 



Amplicon and Depth

A
m

p
lic

o
n

D
e

p
th

NGS



Sanger Sequence NGS
L28M 2/29  (6.9%) 3/29 (10.3%)
L28V 1/29  (3.4%) 1/29  (3.4%)
R30M 1/29  (3.4%) 1/29  (3.4%)
R30Q 1/29  (3.4%) 3/29 (10.3%)
R30E 0/29 (0%) 1/29  (3.4%)
R30H 0/29 (0%) 1/29  (3.4%)
R30H 0/29 (0%) 1/29  (3.4%)
R30L 0/29 (0%) 1/29  (3.4%)
R30P 0/29 (0%) 1/29  (3.4%)
L31V 0/29 (0%) 14/29  (48.3%)
L31W 0/29 (0%) 1/29  (3.4%)
L31F 0/29 (0%) 4/29 (13.8%)
P58S 1/29  (3.4%) 3/29 (10.3%)
P58R 0/29 (0%) 3/29 (10.3%)
P58Q 0/29 (0%) 4/29 (13.8%)
Y93H 3/29  (10.3%) 5/29 (17.2%)

NS5A RAVs in my 29 Japanese Patients (GT1b)



NS3 NS5a NS5b NS5b

“All Orals for GT 1”

BMS

Gilead

BI

(Non-Nuc) (Nuc)

Sofosbuvir

Asunaprevir Daclatasvir

Ledipasvir

Faldaprevir Deleobuvir

Chain Terminator TypeSteric Hindrance Type



Partner’s Ability may

enhance RAV replication

eradicate

or

NS5A RAVs



Summary

In HCV/HCC country

We have come so close to

5 yr survival of 80% 

or 

MST of 120 months







Kofu Tokyo Chiba



Yamanashi Central/Kita Hospitals

Cancer   Center

Medical Center (Liver Unit)



Ion OneTouch 2 System

ViiA7 Realtime PCR System

BioAnalyzer 2000 (Agilent)

ArcturusXT Laser Capture 

Microdissection System



Our Chopper for Flying Doctor  



Nov 21, 2013



Direct detection of Mycobacterium tuberculosis

using polymerase chain reaction assay 

among patients with hepatic granuloma

Correspondence: Diana Alcantara-Payawal, MD, D of Internal 

Medicine (II), University of Tokyo, 7-3-1 Hongo, Bungkyo-ku, Tokyo, 

Japan, 113. 

Section of Gastroenterology, D of Medicine, University of Santo 

Tomas, Espana St., Manila, Philippines

J of Hepatology 1997;27:620-627

Diana E. Alcantara-Payawal, 

Masayuki Matsumura, Yasushi Shiratori, Takehito

Okudaira, Roy Gonzalez, Roland A. Lopez, Jose 

D. Sollano, Masao Omata

mailto:diana-tky@umin.u-tokyo.ac.jp


Freed from Disease

Time from Eradication

0 year

2nd year

4th year

When I graduated medical school 43 years ago, 

liver disease was the one impossible to treat, 

but now able to envision to how to cure all.



Congratulation !!! 

Wonderful and Successful APASL 

the 3rd HCC and the 12th STC


