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Elucidation of the resistant mechanism and the development of drugs for
overcoming resistance against Cetuximab in head and neck cancer.

OGAWARA, Katsunori
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Cetuximab is a recombinant human/mouse chimeric monoclonal antibody which
competitively binds to epidermal growth factor receptor (EGFR) resulting in inhibition of cell
growth, angiogenesis and invasion. Despite initial drug activity, some patients often have
resistance against Cetuximab. The aim of this study is to discover the resistant mechanism and to
detect a new drug, which overcomes the resistance. Microarray assay and real time PCR using 3 pairs
of sensitive and resistant cells, which have been established by us, revealed that PLAUR gene may be

a candidate resistant gene. Transformantion by PLAUR shRNA makes the resistant ability weaker. Via
integrin B 1 signal transduction pathway, overexpression of PLAUR gene upregulates cell growth
resulting in acquire the resistance against Cetuximab. Resveratrol was detected as inhibitor of
PLAUR gene and it was confirmed in vitro and in vivo that Resveratrol weakens the resistance against

Cetuximab.

PLAUR Resveratrol



(EGFR)
1gG1
EGFR EGF
EGFR
EGFR
EGFR
(
)
3
1 3
/
2
shRNA
/
3
3
( 3
)
(1)
( )
micro array
3 (SAS,Sa3HSC-3)
/ real time

(2 shRNA

micro array
shRNA
real time PCR Westernblot
(3)in vitro
MTS assay
MTS assay
(4) invivo
©)]
PLAUR
IPA
(6) invivo
(1)
(SAS, Sa3,
HSC3)
(SASR,Sa3-R,HSC3-R)
micro array
RT-gPCR
8
1)



= =

feleive erpression
ARRDCAfGAPDH)
© w 0o n o

Reigtive expression
(PLAURAGARDE)

F I I & I N
10 - S0
o # 7 a0
- - i3
- b5
= = 0 o =
F S ST S S S

(]

41

swBhBl
3 y
)

Reiotive enpreston

(PHELS/GAPD)
| El
¥ [H

Relpiive expression
(LEPROT/GARDH)

-225:";:»‘5: S 5’3?-0‘5.'-?# ng.'a"“\ & o "‘? e
10 0
3 = & _ 40
E Q ’ ‘é 20
3 ¥ <10
§. =, L= - E, =
ST F IS ST T
( 1 ’
RT-qPCR)

shRNA

PLAUR

(SASR,Sa3-R,HSC3-R)

RT-gPCR

SASR

PLAUR
(shPLAUR)
Westernblot
mMRNA

Relative expression
(PLAUR/GAPDH)

GAPDH

(3) invitro

v & O o F o
& & & &
F& &S

S & Ty §

RT-gPCR,WB)

shPLAUR

cell viabilty

MTS assay

SAS Sa3 HSC3
MTS
assay [150|
z% *
3550' l i l l
TR 2 W R B 2D W B O
FEFFFFFE FFF
SN TSN TS 8
S & N & &N & & %
FTFE F ITFTE ST E e
F > W F W F NN
& NI NS
& & &
( 3 shPLAUR
, MTS assay)
(4)
2
(SAS-R,Sa3-R)
shPLAUR
SAS R Sa3 R
000 & shMock Control 1000 | —@ shMock Control
2500 — shMock Cetuximab 900 — shMock Cetuximab
? A~ <hPLAUR Gontrol | so0 | A shPLAUR Control *
E 2000 | - shPLAUR Getuximaty *|| 700 | ¢ shPLAUR Cetuximab
ué 600
% 1500 500
>
‘D- 1000 } a0 *
£ * 300
3
= 500 200
| 10
0 0
0 7 1 14 17 21 0 7T 11 14 17 21 24 27 31 34
Days Days
( 4 shPLAUR
, invivo)
©)]
PLAUR
IPA
IPA
pathway PLAUR
Resvertrol

PLAUR

Integrinf 1 Src/FAK/ERK

Western blot integrinfB1

SRC/FAK/ERK
shPLAUR
integrinf1

SRC/FAK/ERK
( 9



SASR sa3R HSC-3R
integlinpl [wmes ] [+ o =~ ] [Cewe —]
pERKL? [ =] F——] [ma—a]

ERK1/2 ==
p-rak [ ] [wew——] -]

FAK (] [ ] [ —o———]

& T &8 &8
R R
4 S F
S & &
( 5 PLAUR
,WB)
(6) invivo
2
(SAS-R,Sa3-R)
Resvertrol
6
SASR Sa3R
000 - 1000
& Control oo | O Control
G 2600 | M Ceturimab so | T Cetuimab
§ ~f Inhibitor 200 A Inhibitor
£ 290 | O Cotuximabrinhibitor & o | O Cotumimabsintibior
3 | -
g 1000 | ::
= 500 | *:| 200
: -~
0 o

o T 1" 14 17 21 07 oM aT M N M
Days Days

( 6 Resveratrol

, invivo)
()
PLAUR
PLAUR Resvertrol
0
0

oy

OGAWARA, KATSUNORI

20372360
@)

TANZAWA, HIDEKI

50236775

NAKASHIMA, DAI

50436775



