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Recent Update of Molecular Targeted Therapy in Pancreatic Cancer

Jae Hee Cho

Division of Gastroenterology, Myongji Hospital, Department of Internal Medicine, Kwandong University College of Medicine, Goyang,
Korea

Pancreatic ductal adenocarcinoma is one of the most dreaded malignancies and the 5th leading cause of cancer-related
death in Korea. Late diagnosis and unfavorable response to both chemotherapy and radiotherapy result in exceptionally poor
prognosis. Recently, the rapid advances of molecular biology allowed an in-depth understanding of pancreatic carcinogenesis,
and there are many attempts to modulate signal pathway using specific targeted agent. However, the most of them have
so far failed to improve survival significantly except erlotinib. The real challenge is now how these impressive advances of
molecular biology could be successfully integrated into better clinical implications. Herein, we summarize the latest insights
into the carcinogenesis, and their repercussions for novel targeted agents for pancreatic cancer, and provide a review of
recent clinical trials using molecular targeted therapy. (Korean J Gastroenterol 2013;61:147-154)
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W 59H2006-2010)0] AJ&& vl A AH| o =L T {¥ o7 A}83F PRODIGE 4/ACCORD-11 trial $17-o]A]
AH22.9%)1 2] AL 2818 1.4%9] 569 =& 7] gemcitabine T ARSIt H]WS) oF 674 A= oJu]g)

P

T

(€9 This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

WAMMXE RIS, 412-270, DA HYT SHE 697-24, HSUisty utriet hutstu s HX|HY Ashy|Lat

Correspondence to: Jae Hee Cho, Division of Gastroenterology, Myongji Hospital, Department of Internal Medicine, Kwandong University College of Medicine, 697-24
Hwajeong-dong, Deogyang-gu, Goyang 412-270, Korea. Tel: +82-31-810-5431, Fax: +82-31-810-7002, E-mail: jhcho932@kd.ac.kr

Financial support: This work was supported (Jae Hee Cho) by Basic Science Research Program through the National Research Foundation of Korea (NRF) funded by
the Ministry of Education, Science and Technology (2011-0013944). Conflict of interest: None.

Korean J Gastroenterol, Vol. 61 No. 3, March 2013
www.kjg.or.kr



148 =ZM3| HYY =XNEHRN=S 2 XA

L EIR] Aol Helslo] e AR WHOR Z
T glok 47 o Ago] AT Tl W] WAy
o Apgo] ARl 9T, B3] TR 9L HY A 2A
2 A Agel olelgol Btk o =Tl et 3
A A BAF AR Wekr 0] Aol Z ol &3k thard
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IZA 84A B4 (comprehensive genetic analysis)<
3 HAte Ho 63719 GHAF Wol(exomic alteration)2}
127]9] A Az A AA L o]4fo] Lol dEFont)

o[2fdt Ho] Wrd off= 77| 9] 7 5ol whepA] thefet o]
A(heterogeneity)©] 310, B4 Fo tigt (m=x It
o) AR w3l A 7l ofRth 2tk
EAAAZ] AgEo] AFHTL glort AL BE
QRS 71 Botay Ei A RS Wil
As aIE Skt skl g E‘rTable 1). & o= o
L3} Zro] M|3E AE(cell survival) @ A E TS A (angio-
genesis) & A THAIA A, HHE(developmelrlt) I A
AGAA, 7)&(stromal) ¥, W (immune) ¥HS-, =AYA
W3} (epigenetic change), ¢<=7]|A|*E(cancer stem cell)Q)
67l] wiol ot Tt AR WS dolr A Hhef o

d}
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1) Epidermal growth factor receptor (EGFR)
EGFRS A9t ofal 2l (glycoprotein) 84| = tyrosine

kinase =&4|o]t}. Epidermal growth factor (EGF), trans-
59 g7t=(ligand)”} EGFR

(intracellular) 4=

forming growth factor (TGF)-a
2 Agstol AL
due?] QIAkSIE 8- =3} a 812 mitogen-activated protein
kinase (MAPK), phosphoinositide 3-kinase (PI3K), ser-
ine/threonine kinase AKT 9 signal transduction and
transcription (STAT) 5-9] A3 AA| A7 A slsto] A=
o S4B AFE A T& FERth APl 90%olA
EGFRO| ¥pgrdo] Lehtn,® dA] datol A U3l L}
AHE erlotinib FAXZA7} olo] Pt FEo|t
ErlotinibS EGFR2] ATP binding site®] ATPQ} ZHAZ o7
Ao} tyrosine kinase®| B4& Aot A& AR
gemcitabine¥} W83 A ARRSF -2 gemcitabine THE ARE-
T} v]welo] L-o8F =771 AR aIE Hri6.24 vs.
5.91719). AR ulg EIHHQl ZHo A Au|dt AYE7]7He]
AA2 erlotinib A 59| Foiet gAY, grade 2 01432

24)9] tyrosine resi-

w5 o] 7 frpe] A8 Fo AEIITe] 105/4YR
#|< ¥h3tE FOLFIRINOX 34 17 A7} fAlsto] Aei3]
ol e SRS FESt] AR AS SRS AAE 7Y

4= Q). Cetuximaba EGFR A3 Q]|(extracellular) %<9
ZZtes} Ao 2Hgshs vhe-L SEE %A (monoclo-
nal antibody)@} Q1A IgG1& £33t 7]w|2}3}4 (chimeric
monoclonal antibody)® EGFRe| #7tEr} Adsts= AL
gropA] SHR AT HE AAE AR o] F3f Bel-29}
7S anti-apoptotic THElA Q] HiFHo] 7
endothelial growth factor (VEGF) 9! fibroblast growth
factor (FGF)9] #HIE #AAA, TF vAl 278 2dstal

u
[
A A Al B Al AFE S oIt 24 gemcita-

=

4 4E1, vascular

Table 1. Results of Phase Il Trials of Molecular Targeted Agents in Advanced/Metastatic Pancreatic Cancer

Target Series Regimen Number Median survival (month) p-value

MMP Bramhall et al. (2002)* Marimastat + Gem 120 5.4 0.99
Gem 119 5.4

FT Van Cutsem et al. (2004)25 Tipifarnib + Gem 341 5.9 0.75
Gem 347 6.3

EGFR Moore et al. (2007)5 Erlotinib + Gem 285 6.2 0.03
Gem 284 5.9

EGFR, VEGF Van Cutsem et al. (2009)16 Bevacizumab + erlotinib + Gem 306 71 0.21
Erlotinib + Gem 301 6.0

VEGF Kindler et al. (2010)* Bevacizumab + Gem 302 5.8 0.95
Gem 300 5.9

EGFR Philip et al. (2010)** Cetuximab + Gem 362 6.3 0.23
Gem 357 5.9

VEGF Kindler et al. (2011)" Axitinib + Gem 314 8.5 0.54
Gem 316 8.3

VEGF, B-Raf, PDGFR-B Gongalves et al. (2012)18 Sorafenib + Gem 52 8.0 0.23
Gem 52 9.2

MMP, matrix metalloproteinase; FT, farnesyl transferase; EGFR, epidermal growth factor receptor; VEGF, vascular endothelial growth factor;

PDGFR-B, platelet derived growth factor receptor-B; Gem, gemcitabine.

The Korean Journal of Gastroenterology



Cho JH. Recent Update of Molecular Targeted Therapy in Pancreatic Cancer 149

bine?} cetuximab< W-83F A oA A&7 AR o
Q1% 7] ¢kskeh ! PanitumabS EGFRO| th?t ¢zt thE&
=]
A=}

WA FRIA 24 A7 AE oL, 3% o]4ke
A MRS SRS AR gl TASA Sk
t}'” 71 9] human epidermal growth factor receptor 2
(HER2)E A& 3= =234 trastzumabd EGFR/
HER29] tyrosine kinase ATP ZA¥tol| AAZ ¢l AA 282
3= 7 7-FA| lapatinib® B Agase AiE B’
EGFR ZAA 5= ATHGHA e K-Ras mutation®]
HAPgedoll A oF 90% Al THEE 7] wiZel AeHA%l avE
A 4= ghofl glvkar AzFe 4= glon, 7] dAtollA EGFRY
K-RasE ©]&2t erlotinib®] Xz Hh-g- of&o] Hufjgielr] of
o 37149 78 Bal ol %S IBolof EGER
wANRY w3 FUE A0E 4+ U Aol
2) VEGF

A1/ E 74 4 (angiogenesis)> oM T2 A} Ho]
of Wprolw], o] FYS oAElel o] HHE AT 4
Stk VEGRE o)Al tiARtollA] #el AT ol 3
AAw o R, JAde A% vascular endothelial
growth factor receptor (VEGFR)S] ¥}d (overexpression)
3} o ote] Aol BHelslo] fas /1| EI gt Beva:
tyrosine kinase?l VEGFR11} VEGFR2¢| 2%
5= A Z3Hrecombinant) ©EE314o|th. Gemcitabine}
WS 344 24 A+ 235 EYE 34 A5 st
GoLp ARk AL AR ko™, gemeita-

cizumab2

bine/erlotinib X&) bevacizumabs 7}t AVITA 34}
ATONE AEI170] Ae TAEA) ohot AN
= olat 2~ ¢t Axitinib& VEGFR tyrosine kin-
ase?] ATP binding sited] A4 2L dfo] Zgot= 73
T °FA|=, VEGFRY, 2, 3 ¥4 ope} Eavkfe g 4eIat4:
L4 (platelet derived growth factor receptor, PDGFR),
c-kitZ A= th(multiple) tyrosine kinase A|A|0]
o} Axitinib¥} gemcitabineS ¥ X g3k 34F A7} 23
Hglou}, SN N Akt HelsA) gl 2]
ZoEglch”  Sorafenib®:  {ARSHA VEGFR2, B-Raf,
PDGFR-BZ “H]ﬁ}h T} tyrosine kinase 2JA|Ao|Lt,
gemcitabine™} & 3t 34 ATtoA makAolR] B3l
E‘r Aflibercept (VEGF Trap)S VEGFR1,29] AE&] T
°1& 1gG2o| Fc domain¥} §@3slo] A2t VEGF % pla-
cental growth factorg F3MA]7|= FAo|L npRIA| 2 &
5ol Bk o] TR VEGE BAA2AS0] oF
£ 47} vlws) JetellA f5 mapao]] £tk o]f= of
ol Akl F¥ 712 9] 834 (hypovascular)o] =8 ¢
log FH 9low, o|dt ARkdE S5 Sl 7
ATt o 715k thefet 718 (stromal) HEe& &
S B4 BANRAE e A7k Aasio
3) Insulin-like growth factor-1 receptor (IGF-1R)
EGFRY} VEGF A X 5A9 E2H3t X5 Az Q3
tyrosine kinase®] t}Z o} 9l IGF-1Ro] et dAlo] F7}
B3 Qleh IGF-1RE Al FRolA WE = i}l &

i) rPN ro

o
::ha

IGF1R: AMG-479, cixutumab
Anti-VEGF: bevacizumab

............................

Sorafenib

GSK1120212,
Bay86-9766,
MSC1936369B,; @ = _—--———Mmmmm—m
AZD6244, \/”
MEK162

!
B -ERK

I RTK specific inhibitors: erlotinib, geftinib, etc
n-RTK inhibitors: s

4AEBP

Gene expression

Growth and proliferation,
angiogenesis (VEGF/HIF-1)

b, sorafenib, etc

Fig. 1. Schematic overview of major
survival and proliferation signal path-
ways and molecular targeted agents
currently evaluated in pancreatic
cancer. RTK, receptor tyrosine kina-
ey 865 GID2, growth factor receptor bound

RXO201 protein 2; SOS, sons of sevenless
homolog; MEK, mitogen activated pro-
tein/extracellular signal regulated ki-
nase kinase; ERK, extracellular signal
regulated kinase; PI3K, phosphoino-
sitide 3-kinase; PTEN, phosphatase
and tensin homologue; mTOR, ma-
mmalian target of rapamycin; S6K1,
S6 kinase 1; 4EBP, 4E binding protein;
IGF-1R, insulin-like growth factor-1
receptor; VEGF, vascular endothelial
growth factor; HIF, hypoxia inducible
factor.

~ BKM-120.BEZ235

“{Everolimus (RAD0O1),
BEZ235
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A Ras-Raf-mitogen activated protein/extracellular sig-
nal regulated kinase kinase (MEK)-extracellular signal
regulated kinase (ERK) 819 A& AL H A<t 1 9 =Y
Q1 PIBK/Akt AT HGAA HFE SAecHFig. 1).
K-Ras mutation®] =Wt= H|AQo|A % IGF-1R9 A=
K-RasE AAA] ¢z T2 ATHIAAE AT 5= 7] o
of Al=ZArE 3 A A S5l AHAQl el d
1t} % 1GF-1R @223 ¢l cixutumumab (IMC-A12)
gemcitabine/erlotinib¥} $HA| ARE-SE 24} Lol A FAAY
717F 9 FAYREZIZEE] Aol 7t glo] AvAele AyE
o2 T2 dele] BREIAI AMG-479: B4 94
o] A=y gJom FI/} FEE I 9 HClinicaltri-
als.gov: NCT01231347).

4) K-Ras/Raf/MEK/ERK

;:O

> N rlo A Ao

ook %@

K-Rast Al S407 A ojAshs HEel whaae
Azekt Ao} 9l GTPaseolth. K-Ras 44 Eeldo]

= AEere] 90% oldollA WAE™, P (carcinogene-
sis) 7] @A S WS (pancreatic intraductal ne-
oplasia, PanIN)o|AH e Wdx] 7, o BT} 8- A](mainten-
ance) WEo] AR 302 teiA rk? K Ras ThE0]
post-translational modification ¥}Ao|A] farnesyltransfer-
ase (FT)E Adslo] K-Ras ol ATHAGAAE JAE 4=
9l tipifarnib 2FEo] AEE RO} gemcitabined} &
Azl 34 dAtollA T AE7IXHe] Aol WHEA] ekt
T} % 7]129] tipifamib®] FT oA fato]] 27}51e] geranylger-
anyltransferases Ao 2AE 4= 9= 1-7781230] 7|E=]2)
o1}, AZRRE AEA o R A7 FHEIICE” K-Ras] F¢ o
HPETE fAjof] B TofshA|nt, v 52 A AdelA
T IR wiel, FAA RS tioR B8 = Al 3
7FQ1 A7t Baskt Su|=e H2 X K-Ras WALE ARt
F P F ROt IE AoflA 7] AEAS A THE
O] K-Ras HY 7]9 Hlgo] 2RIEo] & & HEAgw 2
7FsAdo] AXEAG” K-Ras oj& ASHDHA 3hie]
MEK/ERK A9 AGH A AAE 913F AL7F 2P =a glom,
787 MEK AIAQ] CI-1040< 16782] HQlollAl ARg-St 24
A7 AEE ot avpF o]z Saldet” 1 9] thE MEK
JAIAI91 GSK1120212, MSC1936369BL} gemcitabine -8
A7) AP Qlom, AZD62449] 7= gemcitabine A
G FPE SRR A erlotinibt H-§-5to] AMSR= A7 21
%] 11 QItk(Clinicaltrials.gov: NCT01231581, NCT01016483,
NCTO01222689) (Fig. 1).

5) Phosphoinositide 3-kinase (PI3K)/Serine-threonine
kinase (Akt)/mammalian target of rapamycin (mTOR)
1t phosphatase and tensin hologue (PTEN)

PI3K/Akt A HAGAAl= HFAdS 2T oPAITFolA
&3] Z7hEo] gon] Bt o qlxfe Zgotth? £
9] tyrosine kinase”} &/J9}=H PISK/Akt AT HEHAE
AX 89l mammalian target of rapamycin (mTOR)Y!
NFkB7} &/d3bE] o] oFA|2o] FA15 S48 AFES A
SehFig. 1). 71 9] Akt BAE 2EH= PTENS /A2
A AktE HIZASHAZIARE, Aol o] A s o]
Akt 3P mTOR 5-& W3S 27HZ4 45 9tk Akt an-
tisense oligonucleotide RX-0201& 1/24 &7} 8=
212 H(Clinicaltrials.gov: NCT01028495), PISK JA|A|]
BKM120, PI3K/mTOR JA|A| BEZ235% MEK JAA|e} -4
St 1A} A7} A3 QI (Clinicaltrials.gov: NCT01571024,
NCTO01337765). MEK AAA} HESE AF+ES Ras/Raf/
MEK/ERK Al AGA| A 2} PISK/Akt AT HGHAS FA]of
AAsk= WHol7] ol T ATHAIHAE JAst= 7
S0} uma) 27420l SU L7 7Tk mTOR: ser-
ine/threonine kinase® AAF AAL 344 9l AEAPE T} 3
Ae Ao® dEA Stk mTOR A A= rapamycin, ev-
erolimus (RAD001) 9! sirolimus’} 9129, A<+ mTOR A
A2l everolimusE gemcitabine A8} (refractory) A
SRt A T Fofdt 24 At7E A E QLo SRt avt
7} BRelElA] okokar,” AA) geieta ¥ 9 erlotinibst ¥
231 AA4t7F A= 31 QJch(Clinicaltrials.gov: NCT00560963,
NCT01077986).

6) Poly (ADP-ribose) polymerase (PARP)

PARP= DNA E-(repair) 3 AlEAMES 288h= &
42, PHIE Bo) SUSHAIES] DNA 275 oAt A
0% orelA ok haA AT T Aol HHolx

BRCA2 E1lol7} §HHEo] DNA B A|Aje] 2ol
=31 7] w2l ” PARP AIE B3t N8 AIHE ]
Qlt}t. PARP-1 2A|A|?] iniparib& BRCA2 mutation
Pl A ofm|gls gyl SR ue wREgoen ® 3
s+ Q Wy} ®S}o] olraparib = veliparib¥} 22 PARP
AAA HE Fo7t A I Qlck(Clinicaltrials.gov:
NCT01296763, NCT01489868, NCT01585805).

7) Src

Stc family kinases™= -8 (protooncogenic) B]58-4] ty-
rosine kinaseo|™, FA4¢tol|lAl TP o] g} AZD0530
L Src family kinasesE AA|o}= 9FEE, gemcitabine A+
A RS Ao R 24F L5 AgPskal 9101, gemcitabine
I ygsto] 124 AFE A3Potal Irk(Clinicaltrials.gov:

=

n ol ore |
4

2
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NCT00735917).
8) Rearranged during transfection (RET)

RETL glial-derived neurotrophic factor family (GDNF)
T84 tyrosine kinase 4FO =, G Ao FAT
&3 A3 3ot RETS <ol 65%0f4] ¥ E v, GDNF
7=l neuturindt artemine 65%, 75%°A] HdE= A
o7 e 9tk ®® RET A4 ¢l vandetanib> EGFR}
VEGFR EFo|AE oA a3ts 2t o= A 49
(medullary cancer)& thAC & 3l 34F ¢l LoA] H=§ 3
A Bylon, JEdolAE gemcitabinedt H-§5ko] -

7} AP 3 9tH(Clinicaltrials.gov: NCT01601808).%

2, LMEE MSHEHA
Hedgehog, notch, and Wnt (3-catenin &

IAGAA = Aol AqEgetEo] HaEY, eteet
ol o AT S @ A A AnE Ao
el ek Notoh AT HSH AL 27]0] AEL
(cell fate)S A= ALADAAR Ageoldi 4 A
71} o (subtype)o] wet FoF w4, 94, 29 9 o

A Bol ATl Ao® AeA| k™™ y-secretasel= Al
E ) NotchS $H4fstol o] Yol H A} 348 2401
Sl HAE o2 RHOF OAJoHe R049290977 MKO752
= ) ol AN 24 A7} FAE T 9lo] B}
7] = tH(Clinicaltrials.gov: NCT01232829, NCT01098344).
Hedgehog Al HGAAE A8 27t Tofdh= AT HDH|
AR, AgdelA o] F7hEe] vk I A+ Aol A
= AUAIE7} hedgehog 2IXPES FEH]ste], 9] 71 A
3£9] Hedgehog AT HGHAE G43tstH o5 Sdff 1+
ZA19] desmoplastic §H-& do7]= Ao R ¥IEEQl o,

=

=
og AR B AR ol A%

it

Az TRt A F= HAAA WY vhg-E o] 83t A
27F M= AT HHoR AAHI ok BARAA =
rAlE ] EA% A A A 28-S shANE, &3
(host) WY W3- AAA Q] IA 2] ot 24 3 T E
doxict THZE HY BhE-2 thekdt 24/94] A g Fof
A 2AE, B obakedol et TAHIE Wl whg-2 oAl
Houk-go] F329 93-S Gk Ipilimumab¥ Z&
cytotoxic T-lymphocyte-associated antigen 4 (CTLA-4)°]
gt Xt A= CTLA-4E Aot o & QbA|aof oot <&

Aol Wl HkS-S doy|y YAE S 2T £ 9
Iplimumab¥} T T2 CTLA-4%-4|¢] tremelimumab-<
A 37} A8 Zo|t}(Clinicaltrials.gov: NCT01473940,

i

ek

NCT00556023). T3t tumor necrosis factor (TNF) receptor
superfamily member® TA|¥E o]& 39F WA Hhg-9] =4
QAR LRl CDAOE o83t A&7k A% al glrk. CD40 ag-
onist 84|21 CP870, 8933} gemcitabines W83+ 14} A+
o| Al Z¢F A7) A, CD40-activated tumoricidal THAIAE
(macrophage)®] % W A& 3 7] (stroma) AAo] ERIEe],
HA7Fs AolA 5 AF Q¥ o8 CP870, 8935 ©]-8-4t
QIAAIo] K8PE| T QItK(Clinicaltrials.gov: NCT01456586)."
471 7143t Al e HEG o] flof|te, w4 Fokol Tt ATE
2Rl 4 Atol 27l (cytokine) e W At ZIPEIL QL
t}. Fibronectin extradomin B (ED-B)= AR ABAIT} FA
I AR AdEs oo g ED-BO tiet 94 1199} aket
cytokine?l IL-22 Z3FAZ] L19-1L29] A9 oFA|Ze} LAZ
Q1 AYL B AAA BAL Folw FaHol I-29] 13}
ZA% % 7] uEe] 124 A7 AWEL 9
(Clinicaltrials.gov: NCT01198522).

¢

et

4. 7|=(Stromal) gt

Agte At Hqols sHbolH, A9l 7H (extracel-
lular matrix)2 3t AZA|E, A (stellate) AlE W A
fibroblast® FAECH X7 E A X5s GAE
SHoE FGIoAATE, ML) 1Mol T8 7]so] dEAH
Al ZEAQL etk HES 918t 714 ¥hgo] IS
E1 9tk A7) 7ledt I ASHEAA F sonic-

s

[eXe] 3]
9 2B Fad 4l
-

ut

=

EA9 oA AN EY gemcitabine?] HEE o] AFE7|
M gste] I ZidEd ol YA Aol A
gemcitabine¥} IPI9265 W8t A} AL IPI926 X Gt
o] @3] AE7|7to] HAdte] 27] FREIH Ty HE
hedgehog AA|A|¢l GDC-04492} LDE225= gemcitabine¥}
FOLFIRINOX #¢}osta v} B8] o177} AegE 9l
THClinicaltrials.gov: NCT01195415, NCT01485744). TGF-B
= 1 A A&, Ao], ARSI AT oAlE WY Fy
oF T glom *® TGF-p1 842 Aelz A3 Yafsl=
LY21567299+ AR/ = Aol ArdeollAl 1724 A7
AP Qe Ty AlEe] 7hd 22 9] HAFA Rl e
A Fe A ALAo 583 T42] matrix metallopro-
teinase?] A+ AAA| marimastatS ©]-&3%F gemcitabine
We AR WA AT A sl BREc”

Hedgehog H+= TGF-B} =2 A AGH A7} opd FA

ZzA digh 22 A= Wile] T AkEIl Qo
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Non-sulphated glycosaminoglycan?! hyaluronan< A3
9] 7+dof FREHA East= E4o|tt PEGylated human
recombinant PH20 hyaluronidase (PEGPH20)+= hyalour-
onans wofshE AA4R, AEe] MY EF Fde S7HA
# FUY gemcitabine®] S5 F7FA7|L L7 A
AL 71 & 9k PEGPH203} gemcitabined &
3 A7k WA Aoy Al WFET ek (Clinical:
trials.gov: NCT01453153). 181l A X 79| 7jd2 oy
AR, 714 Bl ok o] FUHERA chakt H %
W 587 99 oFE WIS W welo] WWHL ok
Nanoparticle albumin-bound (nab)-paclitaxelZ paclitax-
eld} albuming Z3YFSt nanoparticle Ao 2 A8 =
ojal dAE Y %= FEE =4 & U= YHeE, 124
Aol A 48%9] RH--E3 12.27]9 9] FYEE7|(to] =l
ol Z7bHel 34 dA77h APHil 9low(Clinical-
trials.gov: NCT01161186, NCT01470417, NCT01010945),
71 9] liposomal phospholipid vesicle (EndoTAG-1)¥} &
N2 AFY paclitaxel, liposomal A H2] irrinotecan?l
PEP02 o] /fElo] 77} AePE|a ek

5. MM sl epigenetic change)

FA4 wlokel de] S84 W= DNAS| HolE Fuks
A k= 71 Aol wWsto|x|uk BA X F O] thato] Hch HH
Qo] 4] DNA W ESHmethylation)?} 3| AE(histone) acety-
lation P 7|47} o] glom, o] o= 3
AAFZA7F W=l Histone acetylations 20}
(chromatin) 125 =<8 sho] DNAS] AALE &tsH 3t
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