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Thesis

NREESEE TPF =AM b2 L IC W5, docetaxel, cisplatin,
5-fluorouracil O FT RIS ME it 7 HE R T DR

MR EWTFER  HRIRIEG 7
S+ A+

T29

B - BW] FRHEEEICN I S (LA E I AR A RGO HE T R RS YR A REREGIC R 9%
AR & OFRIREEHEEOE M, RFTHERCEIRFREROREZ HIN E U8 AL A gL e U
THWHENS. T FHEER OB AL & LT, TPF (docetaxel/cisplatin/5-fluorouracil) #i2:13,
BEAEL 3 X T3 5 PF (cisplatin/5-fluorouracil) EHEIC LR, FEFERDEEERERICBE O TENTY
. L UM 5, TPFEACEEEZ O I EEER O 5SS TN H 2 59 728, B AR O
EHkictEy, BEICZEAN, BENTaHEE KT 258055, Lich> T, TPFE AL
B REIER IR TE S XS BRHRE TS AT LOMALIZEHTH O, AT, WHIEREHsk
HRaRkZ F Nz, TPFERE ORISR Tl OER 2 il A /.

[F53E « 53R ) W I 15 8k &2 FIWTMTT 7 » & 1 %217, TXT (docetaxel), CDDP (cisplatin),
5FU (5fluorouracil), 3K FN 09 2 1Cs, (50 % PHEEE) Z e Uiz, SRk S total RNA
Z i U, SurePrint G3 Human GE ¥4 7 27 L 1 & v b 8x60K (Agilent) IZ & » mRNAH X T
non-coding RNADHEZE M E (RN 217> T2, SHRKICE I3~ 270a7 LA THELNE
BRI L)L & 1C,, il & OBIEMN 21T\, 16 FR OS2 ME /i1t B8 g 4l i n -2 H U 7z,
Real-time RT-PCRIEIC K b, FHIEKKTO NS DIEANHEE FORBEEEZEEMICHIE L, 1C, ik
DB OWTHERZIT > T2, FDFER, 1038151 (TXT : PED4D, AGR2, RAB15, SYNGRI; CDDP :
NINJ2, PTGS1, KLK11, PED4D ; 5FU : SEPW1, CDC25B, RCAN3, AGR2, Tf5&15) OFBIEMIC,, i
CHBICHET 2 C MRS N, ZD 5B, AGR2E NINJ2ICDWTIE, siRNAZHWE /v 7%
Y UHEBIC KD, AGR2DE L FRBIE D FIZ UT-SCC-70 ffTIC 3513 3 TXTDIC,, HO A E /A R
ZHlEET L, —75, NIN2OBELFREZEOK MK D UT-SCC-89 fifd> CDDP D IC,, flih A EIC
g % c LR L.

[&3E) S RIOMZHC K D, "R CTXT, CDDP, 5-FU D3 FIDESZzME & 3H A 9 < AHEE 4
Z10HOBIEFERWE L. TD 5B, AGR2X NINJ2IZDWTIE, siRNAZ Wz in vitro 258 T,
TN D OBLTHEHHA| (TXT/CDDP) OBz /M EICE#w x5 2 2 T E DR S Nz, 5%,
CDXICUTRDD > TeNNA A= — I DWT, WRBIAE W21 S i, 2o
TEREFFICOWTEHL NI L TWVKL.

&

il

BHSAIBNR L, MSRICIE 2D S B 6 iz (5,
ARIBIC 1T 2 BRI IO 5% L HEH E N
TWV3". LH~L, ADOEEIEICNRESE, JEC
BB ICHIEm 2R L, RRC I - WREERE O R
RIF1998 HEIC6.9 AN (NT10 HAX) THHT2H D
22008 I IE12.2 A (NI 10 75 A% & 10 4R T

EAAA HEE12575  ERk264E3H 28 H (e KIERIAYE)
OFBIAE L ORI DN T & OFEBHRZ A LET A

LFHITHEML T\ 5. FUREEE, MRFIERREEDN 5
WIFEFEIRERFE T O FHAFE RIS INEET, e NIRHE, PR
R, 2 WVIESERY) VSO R &, Tl
TEIRLKBWETNDIIERDZ V. 2D, ZWilks
WL, IVIADMEITED I 80% % (56D, 5 FEMAEERIZ
26 ~30% >% &, FHSEERIEOH TR E TEROENIKE
D—DTH 5. #17T NG DGR X TN
FARTH D, THRHEIEET 2 EdEH 2z _EE X
N3 N2V, RERHICK O FEEELS T EI3EH
DQOLICKEL b 3728, QOLIER OB AN 5,
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JENEHNIERE & U T L 22 AR R R O 5 7 RS
BIEFIE IO — &% T2 &> T 53Y.

FUREEIEEC NS A L AEE, B AR B
HEFT NURSEREYIRRABEREGNC 3™ 2 iR & O RIRHF
FFEEDIEMIC, JHFTHIEERSPIE AR R ONEZ H
& Ul AbE e LTE VSN S Y, Z ot
LY AN, 8K TH % A TS F > (cisplatin/
CDDP) & BV IV VRN T VLAY T 20
(5-fluorouracil/5-FU) @ fif F##ik (PF##iL) Th o 7z
M, A, PRRHEIC ZFY VU RPUER R X2 F1)L
(docetaxel/TXT) % /in 2 7= TPF (docetaxel/cisplatin/5-
fluorouracil) 3FItHEHEMNEH TN TV 5.

JR T A T SR SE SR R o1 R 9 72 o 5 &9 2 U AR
ERTOE AL g & LT, TPF % & PR [T
MRt U 7258 3 AR PR AR ER (TAX323 ik 7% 5 UL,
Jai AT A T BASE S e T R 2 w5 Lz VR TS
F- > (carboplatin) ff FH b 22 FUHREE 1L AT DB AL
$R1E & U CTPF ##1k & PR &L PREAR T U 7226 3 #
AtBR (TAX324 i) © OFE RS XN, TPF LI
BOTe2AFHMOAEREENZED N, Xz,
EFHEFDOMIC BT E RIS, BEAERLEE LT
HEFTMRSENE 36 K O N RSERE 2 R Sric U 7z BEiREs 3 fHR
B (GORTEC2000-01 i) "2 & > T, TPF #%i%4(3 PF
Bk & Heig U CEBRFRENE ZRICHE W T EAVRTE
NTWV3. TS0 RZ#EH, KRB TE 2007 4F
47 X O TPFEGEZBARA L, 20114212 H & Tl 28410
N R RE RN AL R R T o TE D,
JFFEETT75%, SEEY > SHiT60% DZEYIERME SN
TW5. —/HT, TOLY AV TIECTCAE (Commom
Terminology Criteria for Adverse Events) version4.03
Grade3/ADHEEZHHESR, R MmBREA 19§,
G BRIk 22 B, FEEMEGFHRERTRD 15 BIAFED BN
TW5. FDlz8, TH5LicFERESFZa ha—)b
T 5 EHTPFHFLEDOHEL I > T\ 5.

¥ /z, TPFE AAb2291E 7% F W2 IHEGER T,
B AALEEERE 2 ~ 37 —)UITW, FOEENRICK
D Z DBOBFHEDERINE N, LA EHRRREER R
FiihMfrhbNnsg. T Lle—#HOIBRIIZENH 25
L, il oEBRICEE, BEICITEEN, B5%
MBI REL BB T N D, BEICHE UG %
BINT 27280, BENIRE TR TS X7 LOMET
NEH L > TWS. SIRO TR AT LHELE N
ZE, IBERICH U BRE IR REL 72 D, TPF B8E
1T K o TASRAEE T Wzt B g HH T4l D [ 30 fi 25 1 A7
XN, ThD, BEEIREOMOEEEMIN LTI
HEBERDY X7 245 Wi R Gzt &
MWAREL 2%,

INEXT, INHDORFEFNHT BN A ~—T1—
i, ZORBRBEDO AN X Lh 5EELIE
BENTETW5., XTZE382FY U RPUES O

W% T

FEHRh R, 2RI 2 > 287 H (ABCB1/Pgplc
REINBABC F TV AE—%—) Y, FKAIHLD AT
% /732778 (SLCO1B3/OATPIB3) *', {3 BH R
(3 k70— L P450s, CYP3A4> CYP3A5%) ', 35|
(B -Fa—T1D )2 B LAREED
Qe R 2 > 7S 7B (CHFR) ¥ W S h 5.9 5.
CDDPZEGTHEHANC BT, HEOffatiiA
(Z IR FF A #esE GSTPD) ¥, DNA G E1E R
# (ERCCD OB EMIETN TS, T5IC, 5FU
ICBHL CTld, oA (Y U EREER, TS)
PARE LR (e k) VYT Rayrh—4,
DPD) 7z EWNFEANLEDINA A —H—L LTS
NTVLBEY LHLENS, ThOEOMZHE, FIcHk
YIENC B D 2 T, FLiE, M oiaiing &z
5 EEHACHII R TR TN TE D, Bin ¥
W77 7 AV I K> TRE R RSB T e,
EZ DL, UESHAEE, FRCHEERICIRE U TR 2 17
IRNBEMENDH B D, WK O LRI THY
AN

F7z, BEIOIEYMEHED X = X Lh BI3HEE T
TRV, NG T BT E 0 FOFELBETE
V. 2L, CDODPOIBENIRZRHET 2K 1L L
T, IFITM1, TMEMI158, FBLPI & \\» -5 Jz 815+ H
MFRPE S FREMTICX D, 8BRS CIlcIEh
MRt A Rk 2 O T REB TR DM > TE TV A
M, WENE PO FEAHFR RS & OB IE RN 2 X
NTVRHRWS, Z 2 CARIIZE T, MHEEE Fh kA
PhZe O To s s Bt 2110, BERIO S A
T AL 5N, THEENE TPF BHEDOIRHRRNR T
WNCHEH & 75 B Rl ORE 2 el Tz
ME - BiE

1) Z351

CDDPIZ> 7~ 7V KU wFt KD, TXTIE b
MUY —F 7 2 )V #, SFURHDEHEK K D AT
Uz, 2O, FhHIA07 A7 (), FEHt
WHED HBNNET T TIVEY wFtEE D AF LT
2) HHRaFk

FaDu®”, Detroit 562°” (3 ATCC (American Type
Culture Collection) »5, BICR 6°” & ECACC
(European Collection of Cell Cultures) & ® AF L7z,
HPC-921Y, MPC-881T, MPC-882Y & # #% i 17 K *#
OB 8 A 18 &K b, UMB-SCC-745" (X University
Hospital Giessen and Marburg, Department of
Otolaryngology, Head & Neck Surgery Robert Mandic
X o5 niZniz. £/, UT-SCC4™, UT-SCC-
26A””, UT-SCC-26B*”, UT-SCC-62*”, UT-SCC-66",
UT-SCC-70*, UT-SCC-89*, UT-SCC-94*” iZ University
of Turku and Turku University Hospital, Department
of Otorhinolaryngology-Head and Neck Surgery
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Reidar Grénman Z0% & 0 fefit T N7z, Sifald, HesE
INTHEHINC10% FBSZhN A, 37°C, 5% -f{bik=:
BEE N THELE.
3) ¥R s ElER

- Rl DM H A 15 #k 72 IO T MTT 7w A
217\, TXT, CDDP, 5-FU B AN 09 5 1Cs, (50%
FHEEE) ZPE L. MTT 77 4 1 1& Shimokuni
5D EICREY, BT 2 MasR 2 RZE LT
1olz. 967 )V T L—h (A== 7)) IFERELTZ
MRS, 1Y 2 VBT 04X 10°~1.2 X 10 i & L=,
Flz, VAFIVA)KEFT R (DMSO) 150 uL=hnz %
HIDA VF aX— g VR, 1~ 3K E L.
4) WAER BRI

& H0BE Kk A 5 NucleoSpin RNA #f H & v b+

(Macherey-Nagel) % F{\ > C total RNAZ filiH « FESLL,
Quick Amp Labeling Kit (Agilent) T cRNA 5T =
NV V7 %F7\, SurePrint G3 Human GE XA 717
L1 F v b 8x60K (Agilent) IZ & - T non-coding RNA
Za, MENBEL PR ZiTo7. AF vV
U 7z Hi{% 7 — % 1% Agilent Feature Extraction ¥ 7 k
v =7 (Agilent) TEUEILZ 1> Tz, BInTFREOY
JFIViEEE, ATERBE S RE R (http://www.r-project.
org/) % T Agilent tEDHEIET 2 7 A > 2 A JVIEH
fBiEiC X L2 T 2.
5) EEECTFHIREN

FHRE AT I 5 IX N T2 385 IS DWW T, Realtime
RT-PCRIEIC & OB FHIRONE 217> T &l
fa #k A S #li i} U 7= Total RNAA 5, ReverTra Ace®
qPCR RT Kit (B7ERH) 2 IV TcDNAZ &K L, T 2
#t @ Universal Probe Library 7 v ¥ A4 7% A4 >+
% — (https://qpcr.probefinder.com/organism.jsp) |

TRatLiz7o94~— (At yzy), UPLY
O—7 (A a), %5 I HEE 3 [qPCR Quick
GoldStar Mastermix Plus (= v R I—2) H B0t
ABsolute QPCR Mix (Y —E7 ¢ v ¥ ¥ —)] ZHW
T, LightCyclerd480 (@3 =) I CHlIEZIT> T2, {#/]
Lz )94 =70 —713Table 1OHE D TH 5.
ACTBB X UGAPDH BEIs &, frEbtudx /gt
@ Endogenous Control (VIC®/ MGB Probe, Primer
Limited) = fWTHIE LTz, {8 TFOREER,
ACTB, GAPDH 7% & TMC HPRT1 3815 T O T 1 (it 7
FWTREHE (L 2T o Tz,
6) fRETEHVERMT

BHIRICB YA 77 LA TEbNT-E
o FHEBLE & IC, 1l & ORI (RRIE a2 47) 7%
70, FHBEMRE (R > 0.7) % FV TR RS 5 0 JK
e B AR R R T2 i U7z, IC, DD
EEE(E T 2R LI TXTIC DWW T, ICfHIc k> T
Low, Medium, High®3#fic A7 3V — (L2170,
BEREOBLETIRERICOVT, X=X v FV
JHAREMRAT ChEE U7z, ERCIC K 0B X iz fehing
LTI DWW, Realtime RT-PCRIEIC & D & Hll la#k
TOMEE T REREZ EEMICHEL, 1C, & DR
ZRRIEEIGE IHTIC K D ERE LTz, Z OFF, HEIRED
RI > 0.6 D& D%, B2/ itk B i E T & L
THiIH L. TXTICDW T, IC, fEHIC & - TLow,
Medium, High®3#ticH 73V —(bZ2iTV, JEEC
B3 BLETFRHEEBICOVWT Tt B8N & 2 &
Leig it (X %y ME) 2115 Tz,
7 /v ET U RER

Stealth RNAi (7 > € b1 ¥ = >~ # ) AGR2
(HSS116220, HSS173724, HSS116219), NINJ2

Table 1. Primers and Universal Probe Library probes used for the real-time RT-PCR analysis

Gene Symbol Forward Primer Probe No. Reverse Primer
TXT AGR2 AGR2_UPL47_F01 : GGTGGGTGAGGAAATCCAG 47 AGR2_UPL47_RO1 : GTAGGAGAGGGCCACAAGG
SYNGR1 SYNGR1_UPL64_FO01 : TCGCCTTCTCCTTTTTCTCC 64 SYNGR1_UPL64_R01 : ATCTGGTACCGCTGGAAGG
PDE4D PDE4D_UPL75_F01 : TTGTCCAGTCTACTCATGTGCTATT 75 PDE4D_UPL75_RO1 : TTGCTGCAAGAATCTCCAAA
RAB15 RAB15_UPL74_FO01 : GGCTGATGAGGAGCAGAAAC 74 RAB15_UPL74_RO1 : TCCATGCCATACTCCTTCG
CDDP PTGS1 PTGS1_UPL5_FO1 : TTCTCTCGCCAGATTGCTG 5 PTGS1_UPL5_RO1 : CCGAGACTCCCTGATGACA
NINJ2 NINJ2_UPL68_FO1 : CCCTGGTCACCCTCATCA 68 NINJ2_UPL68_RO1 : CGCCACTGCTTTTCTACCTC
NOTCH2ZNL  NOTCH2NL_UPL76_FO1 : GGAGGCGACCGAGAAGATA 76 NOTCH2NL_UPL76_R01 : GCCATCTCGACACTGCAA
KLK11 KLK11_UPL54_FO01 : GCTTGCTCTGGCAACAGG 54 KLK11_UPL54_RO1 : AGTGAGGCTTGCACTCGAAC
5FU ZNF584 ZNF584_UPL67_FO1 : GGGCCTATACCGGGATGT 67 ZNF584_UPL67_RO1 : GATCTCGAAGGTGCAAGTCC
RCAN3 RCAN3_UPL29_FO1 : CGCGAATAGAACTCCACGA 29 RCAN3_UPL29_RO1 : GACTTGTCCCGCACTTCG
GOLGASBA GOLGABA_UPL63_FO1 : GGTGGTTGCCACTCATCTG 63 GOLGABA_UPL63_RO1 : GGACTGCTGCTTGTTCTTGG
JDP2 JDP2_UPL28_FO1 : AAGGAGCGCACGGAGTTT 28 JDP2_UPL28_RO1 : ATCTGGGTCTTCAGCTCTGC
SEPWI1 SEPW1_UPL8_FO1 : CTTGGCTCAGGGCTAATGC 8 SEPW1_UPL8_RO1 : CCTATCATGAAGCGTCTGCTG
PBX3 PBX3_UPL63_FO1 : AGCGTCCTGTGTGAGATCAA 63 PBX3_UPL63_RO1 : GTCTCATTAGCTGGGGATCG
CcDC25B CDC25B_UPL23_F01 : TGCAGGTCTCTGCATGGAT 23 CDC25B_UPL23_RO1 : GGATGGCCTGTTCAAACG
STXBP1 STXBP1_UPL58_F01 : GCCTGGAGGCTGTGTATCTC 58 STXBP1_UPL58_RO1 : CGGGTCCTTAAAGTCACTGATG
Control HPRTT HPRT1FO1 TGACCTTGATTTATTTTGCATACC 73 HPRT1RO1 CGAGCAAGACGTTCAGTCCT
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(HSS107192, HSS181530, HSS107191), 7x 5 U Ic
Stealth RNAi % /7 72> Fa—) L (Hi GC Duplex,
Med GC Duplex, Low GC Duplex) % fl W\ C £ & 7%
fTolz. ZOFE, RNAIOGC GR%2EE L Tl &k x
HT74 73y va—)LzERUHEH L. CUY21Pro-
VitroLL 7 bRl —&2— (xw/3Y—=2#) Z v
TTL 7 bR — 3 B K D SHIRERKIC Stealth
RNAIZE A L, KidDWEHA > FaxX—=T g2 Lk
%, RNAZHH - #5881 U, Realtime RT-PCREIC &
D/ I RxT MR EFM L. T bRl —
vavosiR, xvRY—tto = a7V
eV, pCMV-EGFP (v /8y —r itk ofit5) 75
AIFZHWT, HCHEMEE N TORZEDL TIC
BD FACS Calibur 7H—Y A h A—&F— (RT L -
TA4vF YY) TOMIICEKD, BEARNRRSTIC
iR ZHE L, B#Ebzirof. Ll
FaRL— g YOEME, K7V 2TV A (Pp) :
275V, 7V ANE0.5ms, 7SV ARMES50ms; oA€Y
VA (PA) 120V, 730 RE 50 ms, 730 AR
50ms ; 7NV AEEL 10[EITH > Tz,

J w72 VRO, FNENDEE T
mAEBI L CWifatk 2 W TiT > 7. AGR2D5T
ffitd, AGR2%ZEFRH L, TXTDIC,, A E{EZ /< LTz
UT-SCC-70ifia%, —73, NINJ2IZNINJ27% 58l
CDDP D IC,, BMESE T & - 72 UT-SCC-89 flifia % Fiv T
1oz,

fm R

REERE SR MBEk & A LN BT M RS (R4
BiFOHE

BT 351F 3 TXT, CDDPZ 5 (NIC5FU 3 %%
NFNDIC, i MTT iEIC & 0 H5E L7z (Table 2).
A7 LA TELNEEIGFREELIC, HE D
FHBEfRAT GRIERIRH) IS K D, F 316 FED KKK
Mt R E B (s 2 i U7z (Table 3). Th
ZRREFT B 721, Realtime RT-PCREIC K B EBEM
B FBURKT 2170, 1C, il & OFHEfRN 217 > 12
LA, ThnHDS B10E LT (TXT : PDE4D, AGR2,
RAB15, SYNGR1 ; CDDP : NINJ2, PTGS1, KLK11,
PDE4D ; 5FU : SEPW1, CDC25B, RCAN3, AGR2, &
EE) ORBEDIC;, H & AEICHEIT % T & DR
X N7z (Table 4).

ZD5 B, AGR2IFZTXTDIC,, il & ORI A EAKIE
ORI 2~ LTz (R = 0.4864, p=0.0038) (Fig.
1A). TXTDIC,, il A Ed i 2 /R L T\ 72 D T,
FRIZ A0 5 BT DS, TXT O IC, fiC & > T il ffk
Z3DDT)I—TIWnF, {TIN—TIcE)BAGR2
OFRBBZHER L. TXTOIC, WA EW T IL—TF
RN Z IV — TR, HEICAGR2DFE BN &
otz (p=0.0044, %3 ) (Fig. 1B). F iz,

W% T

NINJ2 D581 813 CDDP D ICy, il & DN #iRHAIIC

ERAOMBR%RZ R LT (R =0.7279, p < 0.0001)
(Fig. 2).

/vy R

BT OREENEINZIMELEEL T30 2
FARB I8, %O Stealth RNAiZ HWNT /w7 &
v VR T T,

RIS, FBETICRT B /w7 X7 3RO FH
#1711z, UT-SCC-41c AGR2, PDE4D, UT-SCC-26BIC
KLK11, UT-SCC-891C PTGS1 % & U CDC25B ® Stealth
RNAIZEA Lz EDOZNT OB TRIEER,
Stealth RNAi % /7 ¢« 7 a2y ba—)LaEA LGE
E R LT, 24 BER1IC1E5 ~ 35% I Il E T e,
LrL, 96 KO ZNZENOEE T HBEEIZ50 ~
120% L7520, MTT7 vt A1 K M EERHG % ©
FEHNGNRAEHERF TS, ZOROINTZ1TS T
MWTEhah o7z

¥ 7=, UT-SCC-26BIC NINJ2, PTGS1, SEPW1 5 X
U CDC25BMD Stealth RNAiZE A Lz EDZFNT
NOBIGFHRBIEZ, Stealth RNAiXHTF ¢ 7> b
O—) V28 A LTea L R U T, 24 FFRIZICIES ~
10%1C, 96 BERH12ICI320 ~ 40%ICHIfI E Nz, T h
5/ 00X VENRFTH> e ENZNOEIR
D Stealth RNAi &, Stealth RNAix A7 ¢ 73> b
0—)L %38 A L7 UT-SCC-26B DT, &¥EH| (TXT :
AGR2, CDDP : NINJ2, PTGS1, 5FU : SEPW1, CDC25B)
DICs, 7% it LTz, ZDFE, WINDEHELIC,

Table 2. IC;, values for TXT, CDDP and 5-FU in various
pharyngeal cancer cells

Cells Ca

TXT (pg/ml) CDDP(ug/ml) 5-FU (ug/ml)
UT-SCC-26A 47.909 8.386 0.821
UT-SCC-26B 0.169 0.283 0.056
UT-SCC-4 8898.846 0.944 39.887
UT-SCC-62 6.206 1.615 1.158
UT-SCC-66 207.924 1.604 0.121
UT-SCC-70 9191.086 2.357 0.208
UMB-SCC-745 0.094 0.974 0.308
UT-SCC-89 0.403 0.549 0.044
UT-SCC-94 0.781 1.37 0.077
BICR6 0.104 0.212 0.481
Detroit562 3.362 1.513 2.124
FaDu 3798.933 1.09 2.24
HPC921Y 9980.447 2.867 1.151
MPC881T 0.042 0.349 0.055
MPC882Y 22607.49 0.36 0.959

TXT (docetaxel), CDDP (cisplatin), 5- FU (5-fluorouracil)



RGN TPF L O WHRESZ M/ Tl TR ST OBR T33

Table 3. Alist of candidate genes extracted from association analyses of IC;, values and gene expression levels assessed with a
microarray analysis in 15 pharyngeal cancer cells

probe_id SYMBOL GENE_NAME R R for Cat*
TXT  A_23.P31407 AGR2 anterior gradient 2 homolog 0.701 0.802
A_33.P3379091 SYNGRI synaptogyrin 1 0.626 0.799
A_33.P3389653 PDE4D phosphodiesterase 4D, cAMP-specific 0.588 0.753
A 24 P193295 RAB15 RAB15, member RAS onocogene family 0.53 0.78
CDDP A_23.P216966 PTGS1 prostaglandin—endoperoxide synthase 1 -0.831
A_23_P48109 NINJ2 ninjurin 2 -0.818
A_33.P3212640 NOTCHZNL notch 2 N-terminal like 0.757
A_23 P101505 KLK11 kallikrein—related peptidase 11 -0.753
5-FU A 23 P414964 ZNF584 zinc finger protein 584 -0.834
A_23_ P35205 RCAN3 RCAN family member 3 -0.806
A 23 P391275  RCAN3 RCAN family member 3 -0.801
A_32_P2392 GOLGABA  golgin A8 family, member A 0.786
A 23 P117582 JDP2 Jun dimerization protein 2 0.766
A_33.P3326432 SEPWI selenoprotein W, 1 -0.765
A 23 P71821 PBX3 pre—B—cell leukemia homeobox 3 -0.76
A_23.P210726 CDC25B cell division cycle 25 homolog B -0.753
A_24 P201171 STXBP1 syntaxin binding protein 1 -0.75

R was correlation coefficient obtained by linear regression analyses. R for Cat™ was correlation coefficient obtained by pattern
matching correlation analyses. They were conducted for categorized groups by 3 categories of IC;, values: low (less than 1)
medium (1-1000), and high (above 1000). Candidate genes, whose R values was bigger than 0.7 in absolute value in CDDP and
5-FU, were extracted. Candidate genes, whose R values for Cat™ was bigger than 0.7 in absolute value in TXT, were extracted.
TXT (docetaxel), CDDP (cisplatin), 5-FU (5-fluorouracil) , R(correlation coefficient)

fHICKREBRZ(ENR S NEh o Iz,

UT-SCC-701C AGR2D Stealth RNAi #3& A L 1z & &
DAGR2D B 15T F B &Z, Stealth RNAixH T 1 7
aybhua—)bzEALRES &L T, 24 K%
IC HSS173724 T 1317.0 % I, HSS116220 T 1328.9 %
iZ (Fig. 3A), 72 FF1%1C13 HSS173724 T3 18.3%1C,
HSS116220 Tl 27.7 % I 4] < 17z (Fig. 3B). Ric T
n. /w72 UIERNREFTH > 122 HDAGR2
D Stealth RNAi #3 A L7z UT-SCC-70 &, Stealth RNAi
IHT 47 Ay va—)LaEA Lz UT-SCC70D[ET
TXTDIC,, it i U7z, AGR2D Stealth RNAi THLF
L7z% Dl Stealth RNAI = A7 « 2>k a—) )L CULEL
LictDE LT, TXTOIC,, i EEITIK N L
[HSS116220 : p < 0.0001, HSS17372 : p = 0.0009 (&
v ME)] (Fig. 30).

¥ 7z, UT-SCC-89IC NINJ2®D Stealth RNAi % & A

L7z & EDONINZ2DE L T HBIE X, Stealth RNAi
AT 7aryba—)VzEA LGS LKL T
24 FERE1%1C HSS181530 Tl 21.6 %1, HSS107192 Tl
17.3%I1C (Fig. 4A), 96 Kffi1#&1C 13 HSS181530 Tl 3.5%
12, HSS107192 T 1310.7 % i #i1 il & 11 7= (Fig. 4B).
NS /v IR VRO B TH > T=NINJ2D
Stealth RNAi % & A L 7z UT-SCC-89 &, Stealth RNAi
xHTF 73> ba— )b EE AL 77ZUT-SCC-89D
[l TCDDPDIC, i 7z Ltk #k L 7z & T A, NINJ2D
Stealth RNAi(HSS107192) THLE L 7z & O & Stealth
RNAixHT 722 ba—)V U LUIZE D & N
T, CDDPODICs, I MFHAMICH ZIC EFH LI,
HSS181530 T L7z Dida >y ba—)b &k b Ew
ICoiTH -7z DD, FEAZRDLNEZN- T
[HSS107192 : p < 0.0001; HSS181530, P = 0.28 (&X' % v
MaE) ] (Fig. 40).
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Table 4. A list of selected genes confirmed by association
analyses of IC;, values and gene expression levels
as assessed with a real-time RT-PCR analysis in 15
pharyngeal cancer cells

Linear Regression

Drug Gene

R? P
TXT PDE4D 0.556 0.0014
AGR2 0.486 0.0038
RAB15 0.405 0.0107
SYNGR1 0.391 0.0223
CDDP NINJ2 0.728 <0.0001
PTGS1 0.596 0.0007
KLK11 0.449 0.0063
(PED4D) 0.275 0.0449
5-FU SEPW1 0.498 0.0033
CDC25B 0.414 0.0097
RCAN3 0.406 0.0106
(AGR2) 0.346 0.021

Genes with R® values >0.36 are listed. PDE4D and AGR2
genes in parentheses that revealed P-values <0.05 in other
drugs are also shown.

(A)

R2=0.4864, P=0.0038

Log(10) ICsy values for TXT

-2 T T T T T T T
35 83 256 -2 15 -1 -05 0

Log(10)AGR2 expression levels
(Arbitrary unit)

0.5

Fig. 1.

PSS

z

Zla], MRSERE PRI RE 2 W, SRAISZ Mt
I BEE S B R AE I & LT 10 385+ (TXT : PDE4D,
AGR2, RAB15, SYNGRI ; CDDP : NINJ2, PTGS]1,
KLK11, PDE4D ; 5FU : SEPW1, CDC25B, RCAN3,
AGR2, B ETs) BRI Lz, Th b DEmEE I,
BEANCHT BNAAR—h—L L TINETICIF
MESNTOVEVWEDONFEEAETH -T2, TN,
WEDFEDN, FHICHICEE D 2 R, b2 W70,
Jitiges 7 & O JE AR > ML R 72 O T2 AT by R &
NEEOTHY, BIFREOTOT 7 A )UHHEKC
Ko TRELEEZ T END, AWIEDOKL ST, WHEA
FEDOMIIRRICIRE L T NI TICATN T
TholelzbtEZ26N5%. £, BEICHRESIN
TWVWBINNA F R —H— @O ITE (L T R OW
EFENTNBD, AWFETHW I FBIRNT FiE Tl
BEICHT BN A —h—FHHTcERVEY, &
%, MEIT 2 TFETHS.

AWFETIE, N5 ORMIEIETORREMT & LT
siRNAZ Wz /w7 B VR 21TV, 1) AGR2D
B FREE O A UT-SCC-70 fifllic 3513 % TXT D
[Co, EDHERK 25 Ek T L, 2) NIN2DELT
FHIHE DK N3 UT-SCC-89 Aifidd> CDDPI %3 % ICs,

(B)
P=0.0044
© |
% 05 =
< " AN
7 05 - NS
AR /A\ %
3
o -154
&
o v
X 254 y
=)
= 4
Qo
9 a5
Low Med High
(TXT ICs, values ) (-1) (1-1000) (1000-)
(pg/ml)

TXT 1C5, Groups

Correlation between IC;, values for TXT and AGR2 expression levels in various pharyngeal cancer cells. The expression

levels of AGR2 were positively correlated with IC;, values for TXT with a statistical significance (linear regression
analysis, R°=0.4864, P=0.0038) (A). AGR2 expression levels were normalized against the geometric mean of GAPDH,
ACTB and HPRT1 genes. When pharyngeal cells were divided into 3 categories, namely low, medium, and high ICs,
values for TXT: low (less than 1), medium (1-1000), and high (above 1000), the mean AGR2 expression level in high IC;,
group cells was significantly higher than that in low ICy, group cells (Dunnett’s test, P=0.0044) (B). TXT (docetaxel)
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R?=0.7279, P<0.0001

Log(10) ICs, values for CDDP

T T T

T T T T ! T
-4 -3.5 -3 -2.5 =2

Log(10) NINJ2 expression levels
(Arbitrary unit)

Fig. 2. Correlation between 1C, values for CDDP and NINJ2
expression levels in various pharyngeal cancer
cells. The expression levels of NINJ2 were inversely
correlated with 1C, values for CDDP with a statistical
significance (linear regression analysis, R*=0.7279,
P<0.0001). NINJ2 expression levels were normalized
against the geometric mean of GAPDH, ACTB and
HPRTI genes. CDDP (cisplatin)
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ICs fEME DM RZ R L, NINJ2DBEE THEE
& CDDPDIC,, fiti & DRI IZ ELOFERZEMN R SNz
TEee—EUTEHEY, AGR2EL NINJ2H, HiizBI)NA
A —Hh—Tld7%x <, HFHl (TXT, CDDP) DRz M
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Bl TE8NRN2HT, ZBNVEIA)NVT 2 KAV
AT —HOiENEEA L, FITHE/IMUKIHEST S T
ENREINTED, BEICHT SIS A
THBTEWRENTWVWBE®, AGR2/ v 777 Fx
T ATIE, 7L MIFEIC B % Mucin2 B3 s L,
TAEY IR S 2 58 BRI 2 S T % 8% —
IS B ICHART B EME SN TWVE?. T
NETIC, AGR2EnTF LA TIER (R, RIEME
i, %) L OBIEAH SR> TETEHEL D,
RS, BEcB TR, TAMaT V28 ko (ERa)
ateelse, &7 L— RSN EE 3 X O Rz e T
AGR2EIzTRBE L TR EDEEIREI N TL
2 X 5T, in vitro EERIC XK 5T, AGR20D#E|
FEDFUEMREkOR S | Eildc L, £z, FVUA
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Fig. 3. Effect of AGR2 knockdown by siRNA on the TXT sensitivity in UT-SCC-70 cells. Treatment with siRNA specific for
AGR?2 decreased the relative expression levels of the AGR2 gene normalized against the geometric mean of GAPDH,
ACTB and HPRTI genes in UT-SCC-70 cells at 24hrs (A) and 72hrs (B) after transfection, and significantly attenuated
the resistance of UT-SCC-70 cells to TXT(HSS116220 : p<0.0001, HSS17372 : p=0.0009) (C). Error bars expressed
standard errors (SE). Relative IC;, values of TXT were expressed as taking the levels treated with NC siRNA to be 100%.

TXT (docetaxel), NC (Negative Control)
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(A)

at 24hrs

NC siRNA

NINJ2 siRNA
HSS181530

NINJ2 siRNA
HSS107192

0 20 40 60 80 100 120
(%)

(B)

at 96hrs

NC siRNA
NINJ2 siRNA
HSS181530

NINJ2 siRNA
HSS107192

0 20 40 60 80 100 1%9)

A HET

(€)

[ P=0.28
P<0.0001 |

180

120- § !
e <

T
NC siRNA

160

140+

Relative 1Cs, values for CDDP (%)
3
1

NINJ2 siRNA  NINJ2 siRNA
HSS107192  HSS181530

Fig. 4. Effect of NINJ2 knockdown by siRNA on the CDDP sensitivity in UT-SCC-89 cells. Treatment with siRNA (HSS181530,
HSS107192) specific for NINJ2 decreased the relative expression levels of the NINJ2 gene normalized against the
geometric mean of GAPDH, ACTB and HPRT1 genes in UT-SCC-89 cells at 24hrs (A) and 96hrs (B) after transfection,
and significantly attenuated the sensitivity of UT-SCC-89 cells to CDDP(HSS107192 : p<0.0001) (C). Error bars
expressed standard errors (SE). Relative IC;, values of CDDP were expressed as taking the levels treated with NC
siRNA to be 100%. CDDP(cisplatin), NC (Negative Control)

T A =Mk T e mEF LR T TEE Y S

TEMNRENEDD. —FT, AGR2D /v 7 B
NItk OIS ZFFE L, BoEmiakko
RIMEEEMZ 2 EPMETNTVETY, 5,
AGR2 D& 22 78 3313 NIH3T3 fifiaic JE 5 IR A7
BHREA S S B 570 &, IBHEEZEL, X—FK<
U AR TREELT Y LS K5I, AGR2H
PRI E UTHAET 22 EWVRENTWVEN, Z0D
FERVERB RIS DOV TR W ERFTDICIEH S MICE
NTVAL.

AGR2\%, wivIHERIIOML PC3 &, 2 OTXT Ak
TH3PC3IRxZHG LTz a7 4 — LTI K - C,
TXTOEEISE I D B34 A —H— kD —
DL LTHEENZ. PC3Rx TIEAGR2DFEBIEM
BRLTHL, BikkTHSPC3HIIITAGR2 Ein+7%
Iy B d B L, TXTICHT % IC, A 5 fi%ic
BT BT ERENT. ORI, ABFZETHRL
RLUEHEREHKT26DTH 5.

I, AGR2IZDNAGEIC)ISE T % FEMHEAE T
p53 D Ser®HB X U Ser™ DV Vgt #FHE L, p530DiiE
BNT-& L TOEMEbZMHT 5 c e MfEI Nt
%W E BIC RO, wi LRSI RR I BT, ph3 D
Ser® V) VEB{EATXTDRRZ A E L TWA T & &
HwENTVBEY, chsDT eh 5, AGR2HS, p53D

HMECICES R Vb6l 2 2 LI X > TTXT
X M EERICE SIS EENEZ 5N, Th
BESRIOBSHERE B LTV, 5%, WM
FRICBWTAGR2 E D X 5 7 EAMER T TXT Ot 1%
BHIET 20, FEICHRETT 2 08NS 5.

7 L— RESRMEN S T, BRI — 2D
YL EIEIC BT, AGR2D EFRBUEHIN TR
ERBTEPMEESNTNBSY. CTOMXTIEALH
HIR— 2 ORI AL D FHIIC DWW TR E N TV
%W, Gynecologic Cancer InterGroup A\ E$Ed % b
U OREHER 7 LA REE T, eI e iR 7 Y
2 3+ )U (paclitaxel/TXL) O X 5 & Z F4H > R PuUEHl
AT 20N —RNTH 5. SO T, WHEE
FEHIERRIC BV T AGR2DF B R & TXTDIC, i & D
MICA B IEOHBEBEZRZRLTEBD, JIEEIcBL
THAGR2D 3B 2 Y > RPUEA D M
B5 L TWAHReEAVRBENS. TNETORET
IRENTWVB X SIT, AGR2HMEE D HEHERIZEREIC
B LTWAZ EREETSE, AGR2OFEHEK TN
{E2EEEANC N T B BZMICEH ST 5 Lld, oI
BT AR TH B EZS.

NINJ2 % > 78 7 B i M #5545 59 1 NINJ1 O AH [A] 4k
& LT 2000 4E 1 Araki 5 DS HLEE L 72, MHFEKTH %
NINJ 13 thiRFEEBICT 2T Vi TiFE T N %8
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L& UTHEE XN, NINJ2E [FIREIC # i E I
Ko THFEINZ T ENREENTLS. NINJ2
X, TORTEMI2HT, REER AL Z2{08
T EHRHEER NI ETH 3. KRR D A
—a—ny, BEZa—a VICEEMCHEEL, 9%
BRI NEHBEMRE = 2 — 0 v TR DM E
I E 72, B L DOMDH D T, Genome Wide
Association Study (GWAS) I & O, 25 H D FEHE )
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NINJ1 AR € 91 A4 VRO BN R 2 R L T2,
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WS 2N U CHIIED Y 7 )V RIS ¥ 5 C &N
TRBENTWBE™., ¥, 373 /3 TONinjurin
ADIET R b — AWM GHIREZAE T 5 2 &
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THL, ShOBEHERTH 5, NINJ2OFBHIH|IC
& % CDDPICHT B IESZ K T & 7 G Lz,

4El, AGR23 X U NINJ2 LIS D fifii@ iz i D
Td, siRNAZH W/ v 7 B VRERIT> T
%. PDE4D, KLKI1I1IC B L T &, ff H L 7zStealth
RNAi T, MTT7 vt A X 2 MidaE EREl % T
FEEHIZh Rz e T2, MpaEMERABRIcE S &
Motz £1, PTGSI, SEPW1 3 X U CDC25BIC D\
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