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Study on anti-EGFR antibody-resistant conquest of high DNA methylation type
colorectal cancer
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The purposes of this study are to clarify a molecular mechanism determining
anti-EGFR antibody treatment-resistant of high DNA methylation type colorectal cancer and to search
for a method overcoming the resistance. As a result of comprehensive gene expression analysis, we
determined that a specific subgroup correlated with effects of standard 1st-line treatment and of
3rd-line anti-EGFR antibody of the unresectable advanced or recurrent colorectal cancer and the
second treatment. And as a result of comprehensive miRNA expression analysis, we identified that
miR-193a-3p strongly correlated with BRAF mutation tumor, and that lower expression of miR-193a-3p
associated with refractory of the anti-EGFR antibody. We are going to develop the study more in
future.

DNA EGFR



2000
EGFR
RAS
EGFR RAS
BRAF PIK3CA AKT
EGFR

Soeda et.al. Int
J Clin Oncol 2013; Soeda et.al. Oncology
2014

26
FFPE
EGFR
DNA
DNA CpG
island methylator phenotype, CIMP
DNA
RAS
EGFR
RAS 2
35 DNA
65 DNA

Ouchi K et al. Cancer Sci 2015,

DNA

DNA
EGFR

27 29 3
DNA EGFR
1
2
EGFR
DNA
EGFR
1
P-DIRECT
miRNA
RAS
BRAF
DNA
DNA
DNA miRNA
DNA
DNA
miRNA
DNA
EGFR
®
5 DNA
HCT-116,SW48,RK0
EGFR
@
in vitro proof of
concept



SIRNA

EGFR
miRNA mIRNA
MIRNA EGFR
RAS
EGFR DNA
SW48, RKO  RAS
HCT-116, SW480 DNA
KRAS HCT-116 EGFR
DNA RAS
COL0320 EGFR
RAS/MAPK, PI3K/AKT
EGFR
@
P-DIRECT
300
mIRNA
RAS  BRAF
1 2
EGFR

Okita A et al.
Oncotarget 2018

193

Consensus molecular subtypes of
colorectal cancer  CMS
CMS
CMS

Consensus molecular subtypes of colorectal cancer
CMS
1 CMS CMS1 CMS4 4

Guinney J et al. Nat Med 2015; 21:
1350-1356

DNA
CMS1  CMS4

RAS
BRAF
DNA
CMS1 CMS4
CMS4
Progres: i 1 Overall survival 1
cus - P -0
oms2 —— 1.09(0.55-2.06) U
s —— « ) e
cvist - 031013-064) - 045019 099)
0 2.0 0 Lo 20
— — — J—
Favours RI Favours 0X Favours. RI Favou irs OX
cMs (IRI)
©X) (HR)
CMS1 EGFR
CMS2 EGFR
Median PFS »
o) "0
A CME] 24 (13-5.5)
— OMis2 B.D (5.3-E.5)
1.0 CME3 39 (2263
1 — M54 6.4 5484}
g l_‘_\_"ﬂq_‘ Log-rank p value <(k01
£ Ll CMS | vs others  p=0dl
'Lf; HR = 250 (#5% C1 1.31-4.39)
%U.h M5 2 vs athers p= 003
=1 1 HE = 067 (45% C1 044-1.01)
= L
S04 ..L
5 | 1
@ L L

-'l_._l

02 _L\‘IZ.‘_

| L-]
1] 1
0 5 10 15 20 25 30
Time {months)
Madin 050y
tisonths)
B ~ CMS1 57 (1.1-NE]
M52 268 (137-34.8)
l-'-'-P_._n S5 134 (5.5-15.4)
]'_ ! - M54 1740 (1322499
as | Log-rank p valiss 0,01
= CMS 1| vs, others  p=0.0]
= | HR = 4.23 [95% CT |.83-9.04)
E o6l CMS 2vs others  p = 02
E HR = 0,49 (955 CI 1.27-0.87)
e 1
3 |
= |
E 04
@
a -
02
[
il ] 20 M 40 0
Time imonths)
. CMS EGFR
Kaplan-Meier A. B.

CMS



miRNA
BRAF
miR-193a-3p
miR-193a-3p EGFR

Takahashi H, et al. BMC
Cancer 2017

BRAF miRNA
miRNA  BRAF
miRNA
314
314
(BRAF 15 RAS
BRAF
15 ) (BRAF 4
RAS BRAF
30 )
miRNA
miRNA KRAS
BRAF
BRAF
miRNA
RT-PCR
miRNA
miRNA
BRAF
miR-193a-3p
MTT
BRAF
p.-V600E
(V600E)BRAF
miR-193a-3p
RT-PCR
99
miR-193a-3p
EGFR
EGFR
miRNA
miRNA
KRAS BRAF
BRAF
miRNA 9
miRNA 13 22
miRNA BRAF
3 (miR-31 miR-135b miR-7)
2 (miR-193a-3p
miR-148b)
RT-PCR
miR-31 miR-135b miR-193a-3p 3
BRAF

miR-31 miRs135b

miR=193a=-3p
peoon P=030 - P=052
12 . P =035 0.025 P =003
0.35 o —
P <0.01 ‘F=0.04,,
e p = 0.04 S P < 0.0
1 . —— a3 — 0.02
P =0.02 =P <0.01
— 5 . ,
5 o . 0.5 -
2 8 0.015
£ 02 2
s E _
g o0s £ P=003 -
£ ot
% 0.15 .T\: 0.0 . .
T 04 = : I
-2 0.1 H ' i L
. H. 0.005 : E
02 s e, y 008 + N LI H
e ! : i
N i - o i - 0 =
Median 017 .134 .047 .004 047 128 071 005 Median 0047 .0029 0038 0083
Relative » 4.25 335 1156 1.00 940 258 150 100 P9 067 035 046 1.00

expre exprassion
BRAF  wt mt wi NM wt mt owt NM BRAF  wi mt wt NM
KRAS wt wt mt NM wlh  wt omt KM KRAS wi oowl omi NM
n 30 4 20 N o4 oM noo30 4 20 M

. BRAF
(miR-31, miR-135b) (MiR-193a-3p)  miRNA

3 miRNA miR-193a-3p

MiRNA
KRAS BRAF

(V600E) BRAF
miR-193a-3p
miR-193a-3p  BRAF
MEK-ERK-MAPK

miR-193a-3p
EGFR
€10
= “7 —— high miR=193a-3p (n = 23)
; 0.81 -t : low miR=-193a=3p (n = 22)
@, S0
g 0 B
E 0.4 ’ l |
S o,
8o P =0.02 N
200 —
o n & 12 16
Time (months)
. miR-193a-3p EGFR
Kaplan-Meier
miR-193a-3p EGFR
miR-193a-3p
BRAF

BRAF

&)

DNA
HCT-116,5SW48, RKO EGFR



RAS
PIK3CA

EGFR

DNA
EGFR

SIRNA
HDAC

3

Okita A, Takahashi S, Ouchi K, Inoue
M, Watanabe M, Endo M, Honda H,
Yamada Y, Ishioka C. Consensus
molecular subtypes classification of
colorectal cancer as a predictive factor
for chemotherapeutic efficacy against
metastatic colorectal cancer.
Oncotarget 9:18698-18711, 2018.

Takahashi, H. Takahashi, M.
Ohnuma, S. Unno, M. Yoshino, Y.

Ouchi, K. Takahashi, S. Yamada, Y.
Shimodaira, H. Ishioka C.
microRNA-193a-3p is  specifically

down-regulated and acts as a tumor
suppressor in BRAF-mutated
colorectal cancer. BMC Cancer 17.
723. 2017, Nov 07

Zhang, X. Shimodaira, H. Soeda, H.
Komine, K. Takahashi, H. Ouchi, K.
Inoue, M. Takahashi, M. Takahashi,
S. lIshioka, C. CpG island methylator
phenotype is associated with the
efficacy of sequential oxaliplatin- and
irinotecan-based chemotherapy and
EGFR-related gene mutation in
Japanese patients with metastatic
colorectal cancer. Int J Clin Oncol 21:
1091-1101 2016.

6
Okita, A. Takahashi, S. Ouchi, K.
Inoue, M. Yamada, Y. Ishioka, C.
The consensus molecular subtypes of
colorectal cancer as a predictive factor
for chemotherapies against metastatic
colorectal cancer 2018
Gastrointestinal Cancers Symposium
Jan 20 2018 San Francisco, USA

Consensus

¢y

@

®

Molecular Subtypes CMS EGFR
76
2017 9
29
76 2017
9 28
. Consensus
molecular subtypes CMS
15
2017 7 29
_ EGFR
DNA
28
2017 03 03
Takahashi, H. Takahashi, M.
Takahashi, S. H., S. Ishioka, C.
microRAN-193a-3p acts as a tumor
suppressor in BRAF-mutated

colorectal cancer AACR 2016 Apr 16,
2016. New Orleans, USA

0

ISHIOAK, Chikashi

60241577

TAKAHASHI, Masanobu
00447161
TAKAHASHI, Shin

20431570



*®
OUCHI, Kota

OKITA, Akira

(KOBAYASHI Akihiro)



