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Clarification of the mechanism of drug resistance focused on microRNAs
associated with epithelial-mesenchymal transition in lung cancer
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It is a challenge to overcome the acquired resistance to EGFR tyrosine
kinase inhibitors (EGFR-TKI) in lung cancers harboring EGFR activating mutations.
Epithelial-mesenchymal transition (EMT), which was one of the mechanisms of the acquired resistance
to EGFR-TKI, was associated with miR-200, one of microRNAs. In addition, the expression of LIN28B
gene was elevated in EGFR-TKI-resistant lung cancer cell lines. Cell proliferation was inhibited by
the induction of miR-200c or the knockdown of LIN28B in EGFR-TKI-resistant lung cancer cell lines.
Thus, it is considered that LIN28B was a potential therapeutic target for lung cancer with the
acquired resistance to EGFR-TKI.

RNA



# X C—19, F—-19—1, Z—19, CK—19 JtH)

1. WFZERAG S DT =

WS 1L TR E DEFE D — N & 5D 5 T4
REOHEBTHY . Hr LWIREIEOBRE IR
W Coh 5, 2004 2, JED 720> T &R MR
JFEIZE b EREKER =5 A (EGFR) &R
FERNRTAN—ZER (FEORA - ERIC
FHEISHER) L U CRE S, BGFR 48 B
PERTE 2% L EGFR T 1 o o — P HESK
(TKI) DNEWIEREZRT ZENRHAL N E R
7=, L2>L. EGFR-TKI | Lk A1 Tl 5
WX DI RPN MEZ ST D 2 L
B & 725> T 5, EGFR-TKT ~Diit ikt &
L C. EGFR 1D “IRZERTH %5 TT90M 2
HO(#) 50%) <0 MET Bz 7HEEOEES G -
10%) 78 ERHE S, 2B X DitED
iRz B LIRS NBER STV
D3, K 30 DMHMEAAERE I T WE A TH S
(Oxnard &. Clin Cancer Res 2011) . k&%
M 28 [ HE SR M O M A ok R T 3E
% B 1T (Epithelial to mesenchymal
transition; EMT) (3RO R « #5812
BH 5.4 %728, UT4E. EGFR-TKI % & e 36541 5t
T AHMMEIC b EEREE Z RT3 2 &5
<TREEENTWS, EMT ICR# 4 5850
BT~ A 7 1 RNA (miR) FELE(EF A F
MbEWoleo ¥ =T 4 7 RT3
BFHESEENREE L TWD Z EnlsEsn
TEY ., 26 OMBEIIIEAIME SR 516
BIZB W TH IR ENICRVES (De
Craene . Nat. Rev. Cancer 2013) .

JRBEF T U FE Tl EGFR-TKI [/ ME%
79" BGFR 28 2L [ififes # A% |2 EGFR-TKI % W&
T % = & THEED ECFR-TKT Mk 2 17 L |
Z DOHIZ EMT ¢tk 2 5845 U 72tk 2 L L
7= (B¢EE. IUAS. Cancer Res. 2013) ., =
U5 EGFR-TKI Mtk & Bk miR FEHLT L
A BB L2 L 2 A, miR-200 Z WD D
EMT B3E & & 2 H 5 miR OB NFHICE
fELTW= (Fie#) .

Fold change

[high2] vs [parentall

no [systematic_name no |systematic_name

Fold change
[high2] vs [parental]

9 [hsa-miR-4298 236748 27

207039 28 |hsa-miR-9-

1_|hsa-mi 00c=3p 20951764 19 |hsa—miR-141-5p 79478
2 41-3p 16159777 20 |hsa-miR-3653 72684
3 05-5p. 6998468 21 5 44
4 48a-3p 623640 22 5: 04
5 iR-146b-5p 540080 23 500a-3p 07
6 |k iR-34b-5p 474983 24 |hsa-miR-532-3p 59:
7 iR-203 349163 25 |hsa-miR-132-3p 4807
8 |ebv-miR-BART19-3p 335882 26 |hsv iR-H7* 62915

hsa 181a-3p 62092

Li:

h

184263 29 |hsa-mil

143.839 30 |hsa-m 78h 54708

135887 31 |hsa—miR-4324 44165
133.298 32 |hsa-m 00c-5p 39452

132285 33 |hsa-miR-183-3p

3
121707 34 |hsa—miR-513b 31176
2!

98785 35 |hsa-miR-23b-5p

82036

Fold change Fold change

[high?] vs [parental] | " [SYStematic.name [high2] vs [parental]

1238898 19 |hsa-miR-134 62926

441850 20 |hsa—miR-874 61815

245892 21 |hsa-miR-376¢ 60861

237 460 22 |hsa—miR-30d-3p 59971

175141 sa-miR-105-5p 55984
169.014 = =3 54790

165838 51668

164671 46003

130878 40149

104334 39757

90375 32770

81934 30 |hsa—miR-550a-5p 31778

77966 31 |hsa—let-7h-3p 31043

a-miR-193b-9p 69.704 32 |hsa-miR-193b-3p 28254

a—miR-20a—3p 68406 33 |hsa—miR-30a—3p 22586

a-miR-4271 67184 34 |hsa-miR-30a-5p 13707

sa-miR-574-3p 66312 35 |hsa-miR-192-5p 13516

sa—miR-497-5p 64787 36 |hsa—miR-365a-3p 11.123

S BT, 35 FEIHO MR I W T
miR-200 DRI L A F Ak & AT L
E-cadherin, N-cadherin, Vimentin, ZEB1 72
O EMT B % o o7 O3 BLE ORIk & Figt
L7z& A, miR-200 FHII A T kI LD
HE SN TW\WAZ &, miR-200 &L & EMT 4
WX X7 OFBUCBEENH D Z & Mfakk
\Z1& EGFR-TKT itz BafR7e < EMT DFeME%
BEIZAELTCWAboRHBZ e, ZRHELE
(FEX) . 723 . miR-200 121X miR-200a. b,
c NH W ERFRROBTEXZ R LTS,

10
=)
k-] 5
3 I
&
3, | (Y AL
H TOITTTT
@ 5 ] miR200a |
8 =3 miR-200b
= 0 | | mm miR-200c
°
2 s T
e Y @ HHAFA
20 @ =£AFIE
miR200b2129 GOOSSSSSS000SGS0OOCCO00BO800O00000
LIESIUREIN | [ L (000 0000000000000000000006
IIIIEERTERIZLISZISITEOT IIESIZIT
§mﬂm“§§§2a5gs§§3$sm83§: E3ggaaaaet
n - LR Ne_Wgaoo® o
S = N 8 2 &3
e S Sc _  c-es —casscpesces-p-Bs
N-cadherin [SS=—== === o »
Vimentin  Wess @ " —sg= = - -~ = = )
bl g eeclevSeons = - = -
Actin
2. RO BB

FRLOERAEE 2. AW TIL EGFR-TKI
MPEAL ORI B9 2 EMT Rk & miR 3B
HEH L, D ENT 235358 U SEAIME O JRIA & 72
% miR Z[FET D 2 L1 X D3 LW ERA
MREOfEH, 2) [FE &7z miR Z&ElC Lz
AN TED TR, 2 BT,

3. WFgED ik

EMT 5 24> EGFR-TKT TiHPE i M fask o
miR 7 LA OFEREZ &1, BE O MmE
BT miR O BRI A2 FBRF L, EMT &
EGFR-TKT TiEICEE T4 Z ENTHRIND
miR ZHEET D, M miR (22T in vitro
(2B D EEEDIEAIMNE~ DB G- 2 f#hT L |
HE2 miR 2V ATy, F7=, EGFR-TKI (T
AL U 72 it B AR BRI 35 1T 2 5 ffi miR D%
BURI & BT 5

4. WFFERR

fitE MRk T ENT & SRAIMmME B 53 %
miR & LT, &M TdH 5 miR-200 OFEMT %
DA T» 72, £, JEAmiR-200 OFRBENZ
LW A RR C miR-200 235842 & i
RS IH] S 7=, F 72, EGFR 28 5 fififes
FMPAER 2> B AVERL L T2 gefitinib ik s fmpa
B (EMT O¥#Z 7~ L, miR-200 FEELAHH]
ENTVD) IZBWT, niR-200 #3FHET 5
&[RRI HEFE S 07 S 4L, EMT 23iEfR &
e (FREE),



A, mR20 , . miR200p 1, . miR200c B g5
§10 H %10 10 % §
$08 808 808 g8 88
go6 oo H 206 H 388
%04 204 204 8 8 8
el gzl [kl comss

© © © x o imentin -

g 8 8 8 g 8

I I I I I I

c Cell viability relative to miR-Scramble

PP HCC4006 PO HCC4006-GR-step 212 HCC4006-GR-high
} 08 ?08 308

% o6 Fos6 %os

goa H H .204 H 5304 ﬂ
i il - i

3 & s & 3 8

§ 3 § g § 3
i e ;¢ 'R
¢ ¢ ¢

[ ] £ [

S BITHEBRERIBEAT DR R B & MRk &
g% & mHRIC ISV TiE LIN2SB B
FORBEN EH LT HEBRINTE,
gefitinib MHMEKE THEALZME I N TND
miR-200c Z#HE T 5 L, LIN28B DOFEBLIH)
il AU, EMT OFERNER L (FREX) .,

B
LIN28B
12 HCC4006GR HCC4006GR
15 HCC4006 -step -high

g o6 8 8 8 &8 & g

° r o @ ¢ ¢ g

.‘;' 04 [ 5 5 £ E £

2 02 ND E-cadherin | —_— -
0.0 . P Vimentin (Sl S | s — -.-

& g 7 £ ZEB1 | - P

* e § § LIN28B -
8 8 Actin | se———— _—
8 8
I I

F7o, LIN28B BIn &/ v/ X035
LIk v, gefitinib MHERKIZ I T 5 HI0E
FEISNHI S Te, — T, gefitinib MHERK
D BIRE TRER DOEAIEZIT - T M FE I
BB D o T2 (FREXD,

A Cell viability relative to si-Scramble

HCC4006 HCC4006-GR-step HCC4006-GR-high
12 2 12
BT E
g o8 ‘é 08 3 08
2 s 208 2 08
§o §oe §os
02 02 [‘I 02 C
8 sl il
o . e
1id id id _
i § : % £f ‘§ £ 3 }—EGFRTKIs
33 i3 i3
B HCCA006 HCC?&&GR "CC‘:‘?OHS'GR 2EB1ZEB2 E-cadherin
g hig —
— o S 3§ 1T
3 3 3 miR 2005
EREREEEREE
A S A ¥ unoss 7 )
LIN28B == == - — P4 caye
PARP | cn G s | o e | EGFRTKIs resistance/

CSC-ike features/Cell sunival

C-PARP | D «=e

PSTATS | e - —

ISTATS | e o (S G G | S0 G 0

E-cacherin | gy aum @D = W w— e —

Vimentin | s s—" ==

ZEB-1

Actin

miR-200c DI HAL T & LIN28B D FH EH- 13,
EGFR-TKI (ZiitHAk U 7= Ak o BV T b
oL (FiEX),

A B

Patient #1

miR-200c Relative expression

Patient st Patients2 Patient 3 E-cadherind? @l 4 % 8

Vimentin

100 ynf

—
04 Bym
02 £
ﬂ LIN28B ; -
00 .
Ate ;
ress
p

Before resistance acquisition

LIN28B 1% EGFR-TKI (Z it & #8845 L 7= fifigea 2
R HIREIE 0§D LB b, LA
Fo5—%%EE 2 Scientific Reports &&
(CHFZERR R 2 efm L, fBd Sz,

5. E7RFEERmLFE
(WFZERFKE . WFE A M ONEREIT TR (2
(=Y
MEssams) GF 1)
Sato H, Shien K, Tomida S, Okayasu K,
Suzawa K, Hashida S, Torigoe H, Watanabe M,
Yamamoto H, Soh J, Asano H, Tsukuda K,
Miyoshi S, Toyooka S. Targeting the
miR-200¢c/LIN28B axis in acquired EGFR-TKI
resistance non-small cell lung cancer cells
harboring EMT  features. Sci  Rep.
2017;7:40847. doi:10.1038/srep40847.  (Zit
AY)
(%K) GF 110
Kazuhiko Shien, Hiroki Sato, Ken Suzawa,
Shuta Tomida, Shinsuke Hashida, Hiromasa
Yamamoto, Junichi Soh, Hidejiro Torigoe, Kei
Namba, Mototsugu Watanabe, Hiroaki Asano,
Kazunori  Tsukuda, Shinichiro Miyoshi,
Shinichi Toyooka. Targeting
miR-200c/LIN28B axis in acquired EGFR-TKI
resistance non-small cell lung cancer cells
harboring EMT features. World Conference on
Lung Cancer 2016 (Dec 2016, Vienna, Austria)

(X&) Gt off)
(PESE PEHE)
Ok Gt o)
A

FEHE
MR -

After resistance acquisition



FEEE -
FHe
HESEH B
EINA D5 -

OmEHReL Gt o)

Py
A
FERIZE -
FHAA
x5
BASEHA
ENS DR

(Z D)
R AR

6. MFICHLR

(D) WFgefzE
A BEFA (YAMAMOTO, Hiromasa)
] [L R REFHEE - Bh#
W5 E T+ 40467733

(@) WHFEsrHE
L

(3) EHEHFFEH
L

(4) WFgEHh 115
L



