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TR OBEEE (330) : It was proven that G691S RET polymorphism, one of the tyrosine
receptor kinase could enhance the proliferation and invasion of head and neck cancer
through enhanced and extended phosphorylation of ERK and AKT in the downstream of
RET. It was shown that the samples of head and neck cancers with neurotropism had high
frequency of G691S RET polymorphism. The observation suggested G691S RET
polymorphism could enhance growth, invasion, or metastasis of head and neck cancers.

AT IR TERR
(AL« 1Y)
[ERES S [RECTES ¢ & &t
201 0K 2, 000, 000 600, 000 2, 600, 000
201 14 1, 000, 000 300, 000 1, 300, 000
FEE
FE
&t 3,000, 000 900, 000 3, 900, 000

WFIE B« [ERRERSE
BAE O - ME : SABSRERIRIES: « B SR
F—U— R : BHEELEE, RET, polymorphism

L. BRZERRIR S H) O 5 SNPs i, FHiOMIEN s 7 F L kiE
TR EA IV, B & genomic CRMPEXNTEY B NOFREAD
DNA D single nucleotide = XL L OBUEIES  IEEH Sh
polymorphisms (SNPs)/3 3 H 72 & D TVAENH TH D, FoaE
BRx R EM O RRICE B E TR D proto-oncogene & L CHIHi1%5 RET
ZEMHALNTIR o TE T, FRIHE Lt 7 X — OFASEAR R (B 1 D IERE
B ET s 8MLy 7 27 —0 ICOWTH#H LT, RET ©UH > R




[N glial cell line-derived
neurotrophic factor (GDNF)T®H YV |
DT 7 F LT MAPK < PISK (2 M
SN, Fex X RET OB FE28ITH
% G691S RET polymorphism 73 Z 1
DY T FIRER & T L B
St DYEGE &2 & R T 5 A REME &
RWE LT, Zoigta S 6z,
SHSE TR PN BRI E mR % B
B CTAMIEZ AT o T2,

2. WrgED HI

G691S RET polymorphism D gHSHH

FEEGE, RIS I T DB R ST AW

FHINIRNT 2,

(1) Real time quantitative PCR
F O ta 2 VY, BASHE A
Jeadk & 5 S e T 0T IRr R IR A
\IZF 15 RET OFEHl%Z mRNA,
EALLTHERT 5,

(2) B8 S5 38 M i 12 5 T G918
RET polymorphism % WNal9 5
AfakE % PNA fH real time
PCR. direct sequencing % H\»
THER T %, ZhiZX b G691S
RET % L O'RET wild type %7
NET D,

(3) GDNF T X Ao HEFHRE . 12
HRED 2% G691S RET 5 LY
RET wild type CHiGkFTd %,
PASEREAZATICIE MTT assay 35 &
W cell counting % 5, iZiHEE
fiF Hr 1Z ¥ matrigel coated
invasion chamber % HV>THiFT
T 5,

(4) Alexa Fluor™ 568 phalloidin {Z
L2270 FrEGKROYEEELT
W, GDNF 5% D7 4 mRT 4
TR AVRT 4 TR A w
BAMEBE CTHIZ L. G691SRET &
FO'RET wild type Ttz
5o

(5) GDNF |2 k% RET Fifio v 7

IMBERTH S ERK1/2 BI O
AKT OV v @fbxz 7 = A% T
=2y MRV L, U ko
FEEE . Filifi] 2 G691S RET &
L O'RET wild type Trb# kT4
D

(6) 58 SH 0 F I REER BURE AR K 0
DNA % #H L. G691S RET
polymorphism % £#-2JEH & st
35, G691S RET V0 72 LD
BEICO0 T, ARSI 72 &
DK T — 2 & OB & #at
B FRHT T 5

3. WEDHiE
(1) RET B LV GFRa 1,3 DRI

11 FEHH O SRS A ALK IV RNA
ZEREL L . real time quantitative
PCRIZX Y., RET B3 L N RET & A
K%z 5 GFR a1, 3 0 mRNA JE 57
LAV BT T 5, S O I BRI
TR BUE A % RET 5 551K %
WTHREG A A ITU, RET 3R
FHLTWD I & aMRT 5,

(2) G691S RET polymorphism DfE
. e

RET ¢ DNA &1L Y, RET 77
A ~<—¢& G691S RET polymorphism
i 5 real time PCR 7 o —
THETYA T D, £ wild type
?® amplification Z #7572,
wild type % @ik 3 % peptide
nucleic acid (PNA) 5 %A > L.
real time PCR {ZfH3 5 Z & T,
G691S polymorphism 23 5555 D H
PCR EEMIN R END Z L LD, T
DIFIET, R O BESFEE e A Rk
L OV S s T R BRI AR S
BiF5 6691S RET polymorphism @



B2 AT HIET D, Template |2
V3 B S R AR R S L OREH S e
FAUTRFER BUAE AR D b HERS R L 72
genomic DNA # FH\ 5, £72Z D DNA
% direct sequencing + 52 & T
real time PCR DOfEHR A R34 5,

Direct sequencing (Z (¥ Beckman
Coulter @ CEQ genetic analysis
system Z W5, T 6 OfETIZ X
- TR A AR @ G691S RET &
RET wild type ZHES L. & HIZ
G691S RET polymorphism OFEHEMEHT

P —

1T 9,

(3) glial cell 1line—derived
neurotrophic factor (GDNF)IZ Xk %
7 A YA FELRE D AT

S S50 e A ok & R I 9 15 1 C
B L 72%, V=arretr b
GDNF (50ng/ml) Z¥RANL, 2 48 X
04 8HFff] 3 7TCTHELZKZED
Ml O ARIET D, Mo
HITEIZIX MTT assay., 38 X OHERD
7-% direct cell counting % >
%, MINAHESHAE A2 G691S RET & RET
wild type TH#ET 25 Z & T, 6G691S
polymorphism 23 GDNF |ZF5E X5
AR AR AT T B A AT D,
F£72 RET O Tt TH S MEKL DOFLE
#l (PD98059) & PI3K o [ &

(Wortomannin) {Z & - T G691S RET
polymorphism oD il el HE if g 50 %h 5
DN S DD E R T 5, 2
v oW | e R D
RET-MEK (MAPK) %2 5 JX OVRET-PI3K &
DY T FMRERZINTT DG T
DL EMERT D,

(4) GDNF T X % EEHIARIREAE DA

Br

5 SO S s AR O AR 2 B . 37 5 s T AL
HLE®KE., V= v ;b
GDNF(B0ng/mDZHML, 2 48X
W4 8§ 3 7 CTHE L= Dy
AR D ZE L 2 JET D, MEATIC
/¥  matrigel coated invasion
chamber #= H 5%, #ifdiz{MaE %
G691S RET & RET wild type T
T %5 Z & T . G691S RET
polymorphism 7% GDNF (Z#53#E X4
2 MR M T B2 i3 %
F 72 RET Offifust 8 A A > 2385
HHRERPUAS L <X RET 1275
siRNA ZH 6 UOKISSETEH X,
GDNF #¢5-1% D2 REE 7R 3 i) =
WO EIRITT 5, UL > TZD
FOSINEIZ RET 24 LIRS TH D |
o1& 7% —m5H 0 cross talk T
TN Z L GE T E B,

(5) GDNF X% ERK1/2 BLW
AKT DV VB DOfFMT

S ST e R R AR A 1f V7 1 i T AL
BLAEKE., Ve F b
GDNF(50ng/m)Z=#mL, 0, 5,
15, 30, 45, 6 0%IZHiE
L, # " TEERT 5, ot
ViRt ERK1/2 HiiRBs L O V2
L AKT filAZ W T 2 A X T
v N%&4T5 Z & T, GDNF 22X %
ERK1/2 & AKT @ U Al DOREHRF
BACERRNTT 5, U (LD, £
el %2 G691S RET & RET wild
type THEMRFT 5 Z & T, G691S
RET polymorphism 23 Fitd 7+
IRERIZRETHEL R TE 5,
Loading control (Z X3V > @1k
ERK1/2, AKT % L< X GAPDH %
A5,



(6) GDNF (L5777 F v EAKRE
R D AT

SHSR A ARk 2 T AR b AT
A v ¥ | TTHER L, Bl R T
P L 722 GDNF(50ng/ml) % {09
%, 4 8WEfHE 3 7°CTH#E L=/
Jad % [ & L. Alexa Fluor™ 568
phalloidin % f\WT7 7 F v EHAK
YLt L HOCBAMEE TR T 5, FF
\ZHlaE, IRIEICEE L SN TWD
TA4aRT 4T TAVET 4 T O
%% G691S RET & RET wild type
THEHRFT 5, Zhickv Ge9ls
RET polymorphism 75 GDNF (Z L %
AE R 2t R 3 D S R 2 AT 5
ZENRTED,

4. WFFERE

(1) BHHE OIS Mgk T RET
& GFR « 1,3 DmRNA D FH % Fe i

L7z, £ FINRERIUEAIZI N T

BEHLV~LTRET ORBLAMR LT,

(2) G691S RET % N1 % BHSAFL
FIAEAR TlX GDNF HI064 |2 A a5l
HE. 12IMAEN RET wild type £V %
JLHET 5 Z L MR- 72, G691S RET
ICL 0 FHEIND G, ERERE
Pt RET FEPUAE 7213 RET RNAQ
Lo TRl END Z Enb oL
I H =D A =7 INTE
L7RWZ LW fE-T-, £7- ERK 1
X PI3K FHEH L 0 & #A7IC
G691S RET IT L » THIMR X 412 #Efa
Wi AIEI L=, 2o Z & RET
o F W ¥ 7 o+ v X
Ras-BRAF-MEK-ERK 7% PI3K-AKT
XU HENMNTH D REMED R STz,

(3) GDNF VU %> Filig# o RET

WiZdH D ERK X AKT 72 X D> 7
JGERA DY Vb a T = A K
Tuy MY BB LI 2 A,
G691S RET % Nal¥ A itk Cix
GDNF #iJ### (2 ERK 3 X O° AKT @
U V(b2 RET wild type £V 7T
M, JEET D Z LRSI,

(4) GDNF U v FlE# o7 7 F
VEAKEME Alexa Fluor™ 568
phalloidin THufa THIZE L7 fE 5.
G691S RET % W/l 2 B S e A Al
¥ TlX GDNF fili#& o7 7 F o EE
RIR RET wild type £ 0 % 701
THZENEESTZ, ZTHITXDY
G691S RET %% GDNF #il## 02
Rea LT 2 BT R b,

(6)  FIZIHEIIE I BV THIRRIRIE
eI A =3 ER] ClE G691S RET A%
BERICNE SN TND Z ER RS T2,
IO ORERNS G691S RET (35
SHERR O YEIH 2T & TUHE S W D iR
%4 L7- polymorphism THh YV,
I TRICBEURT 2 ATREME S R STz,

5. E7pdEIam L
(WFFEFE . WFZEo 8 M ONEHEIT 784 |12
(=)

CdERERm 30 (R 12 144F)

l.Yamada T, Jiang X, Kubo S, Sakashita M,
Narita N, Yamamoto H, Sunaga H, Fujieda S. B
type CpG-DNA suppresses
poly(I:C)-induced BLyS expression and
production in human tonsillar fibroblasts.
Clin Immunol. 2011 141(3):365-71.
http://www.ncbi.nlm.nih.gov/pubmed/22015147

2. Tanaka R, Koyanagi K, Narita N, Kuo C,
Hoon DS, Prognostic Molecular Biomarkers for
Cutaneous Malignant Melanoma.

Journal of Surgical Oncology 2011 104(4):438-46.
http://www.ncbi.nlm.nih.gov/pubmed/21557225

3. Saito T, Narita N, Yamada T, Ogi K, Kanno M,
Manabe Y, Ito T. Length of nerve gap defects
correlates with incidence of nerve regeneration




but not with recovery of taste function in patients
with severed chorda tympani nerve. Otol
Neurotol 2011 32 (8): 1352-7.
http://mww.ncbi.nlm.nih.gov/pubmed/21892118

4. Saito T, Narita N, Yamada T, Manabe Y, Ito T.
Morphology of human fungiform papillae after
severing chorda tympani nerve. Ann Otol Rhinol
Laryngol 2011 120(5): 300-306.
http://ww.ncbi.nlm.nih.gov/pubmed/21675585

5. Saito T, Ito T, Narita N, Yamada T, Manabe Y.
Light and electron microscopic observation of
regenerated fungiform taste buds in patients with
recovered taste function after severing chorda
tympani nerve. Ann Otol Rhinol Laryngol 120:
2011 120(11):713-21.
http://www.ncbi.nlm.nih.gov/pubmed/222
24312

6.Higashino M, Takabayashi T, Takahashi N,
Okamoto M, Narita N, Kojima A, Hyo S, Kawata

R, Takenaka H, Fujieda S. Interleukin-19
downregulates  Interleukin-4-induced eotaxin
production in  human nasal fibroblasts.

Allergology International. 2011 60(4):449-57.
http://www.ncbi.nlm.nih.gov/pubmed/21593579

7. Yamamoto H, Yamada T, Takabayashi T,
Sunaga H, Oh M, Narita N, Kojima A, Fujieda S.
Platelet derived endothelial cell growth
factor/thymidine phosphorylase enhanced human
IgE production. Allergology International. 2011
60:79-85.
http://www.ncbi.nlm.nih.gov/pubmed/21252618

8. Narita N, Fujieda S, Kimura Y, Ito Y, Imoto Y,
Ogi K, Takahashi N, Tanaka T, Tsuzuki H,
Yamada T, Matsumoto H. Suppression of histone
deacetylase 3 (HDAC3) enhances apoptosis
induced by paclitaxel in human maxillary cancer
cells in vitro and in vivo. Biochem Biophys Res
Commun. 2010 396:310-6.
http://www.ncbi.nlm.nih.gov/pubmed/20417177

9. Arigami T, Narita N, Mizuno R, Nguyen L, Ye
X, Chung A, Giuliano AE, Hoon DS. B7-h3
ligand expression by primary breast cancer and
associated with regional nodal metastasis. Ann
Surg. 2010 252:1044-51.
http://www.ncbi.nlm.nih.gov/pubmed/21107115

10. de Maat MF, Narita N, Benard A, Yoshimura
T, Kuo C, Tollenaar RA, de Miranda NF, Turner
RR, van de Velde CJ, Morreau H, Hoon DS.
Development of  Sporadic  Microsatellite
Instability in Colorectal Tumors Involves
Hypermethylation at Methylated-In-Tumor Loci
in Adenoma. Am J Pathol. 2010 177:2347-56.
http://www.ncbi.nIm.nih.gov/pubmed/20952593

11. Yamada T, Lizhong S, Takahashi N, Kubo S,
Narita N, Suzuki D, Takabayashi T, Kimura Y,
Fujieda S.Poly(l:C) induces BLyS-expression of
airway fibroblasts through phosphatidylinositol
3-kinase. Cytokine. 2010 50:163-9.
http://www.ncbi.nIm.nih.gov/pubmed/20089415

12. Goto Y, Koyanagi K, Narita N, Kawakami Y,
Takata M, Nguyen L, Nguyen T, Ye X, Morton
DL, Hoon DS. Aberrant fatty acid-binding
protein-7 gene expression in cutaneous malignant
melanoma. J Invest Dermatol. 2010 130:221-9.
http://www.ncbi.nlm.nih.gov/pubmed/19587692

(¥R Gt 8ff)

[
=
B

LN
RTF=

1. Norihiko Narita, Yumi Ito, Dai Susuki,

Yuichi Kimura, Shigeharu Fujieda

A novel molecular target to overcome
cisplatin-resistance in human maxillary
cancer.

11t Japan—Taiwan Conference on

Otolaryngology, Head and Neck Surgery
2011. 12. 8-9 Kobe

2. Narita N, Matsumoto H, Yamamoto H,

Kimura Y, Fujieda S Analysis of
molecular targets to overcome
cisplatin—resistance in human

maxillary cancer. 29th International
Symposium of Infection and Allergy of
the Nose (ISTAN) 2010 June 20-24 Juneva

3. Norihiko Narita, Yumi Ito, Yuichi




Kimura, Dai Susuki, Chizuru Sugimoto,
Shigeharu Fujieda Analysis of molecular
targets in chemo—radiation therapy for
human head and neck cancer. 70" Annual
Cancer

Meeting of the  Japanese

Association 2011 Oct. 3-5 Nagoya

4. HFEZ AR ARA—

gk B EATE HBEE

b N E AR BV D R AR (2 B -
T DEERN S OfFAT 5 35 0] H ASHGHE
4y 2011.6.8-10 4R
—fXEE (KA —) #EHV

5. pKHEZ' PHUEAKR! wEE A W
gLt ARMA— EATHE BEEER!
L R RFH SRl - BRSESVE

2. Koy KB SR

b EREEMARIC BT B T AT T T U
YEIZBE 59 28l - OfighT % 112 [BIH

RE SHER SR 2011.5.19-21
THD
6. RHFEEZ, KA KEATE,

AL B VR HDAC3HIHIE & b _ESENE A kE
WZBWTRZ U XL FESH
DT R M= A&HER LT 569 H A

FE MRS 2010.9.22-24 KK

. HHEBEEZ, &K B, KFAE—,
SARTHS,  FRECETG b b BB
BT DI ATTF I G T D1
15y - DOFRNT 55 34 [l H ARBESEIVE P2
2010.6.9-11 HT

8. KHFEEZ, MEE=E, ®mHKREHE,
AFA—, BEECEE s Bk &
E2 ONDHEIERENED 1IER 2520
8] H RSSOV i
2010. 1. 28-29  HHT

(XE) GFo )
(P 2 PEHE)
ORERE. (F o 1)
OmERe. (Ft o 1)
(Z D)

6. HFTERELAR
g EE REEE

AR« EEES - B
724 % 5 80345678






