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(57) Abstract: Provided is a non-invasive method that enables the early detection, via large-scale screening, of a precancerous lesion
that has a chance of developing oral cancer. This method, in which data for diagnosing a precancerous oral lesion in a patient is ac -
quired by detecting the methylation of DNA in a gargled solution collected from the patient, is characterized in that said DNA is the
DNA of a promoter region of the DNA of at least one of the following genes: RASSF1, DAPK1, CD44, BRCA2, FHIT, CDKN2A,
HIC1, CASPS, RARP, CDKN2B, CHFR, ATM, CDKN1B, BRCA1, and CADM1.
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1. WEBRENOSEIRLAD PNWEFDINAD X FILEERETE I &EICEST
FEREICH T DOEREBREDRZMOODT— 9 28T 5 HETH>T
« DNAD LA T DEEDEGEF -

RASSF1 (RasfAE KA A 7 73X 1)—XA > /8—1:Ras association domai
n family member 1. NM 170714.1) .

DAPK1 (H#RRB3LREES /XU EF+F—11 : death-associated protein ki
nase 1. NM 004938.2) .

CD44 (NM 001001391.1) .

BRCA2 (FImRMEIL T2 : breast cancer susceptibility gene 2, NM
000059, 3) .

FHIT (feSa b A F¥ V= BEREER T : fragile histidine triad gene
. NM 002012, 2) .

CDKN2A (44 2 \) U {kEFMF+—EHERT2A : cyclin-dependent kina
se inhibitor 2A. NM 058195.3) .

HIC1 (hypermethylated in cancer 1, NM 006497.3) .

CASP8 (H R/8—+128 : caspase 8, NM 001080125) .

RARB (LF /A VEES BB : retinoic acid receptor beta, NM 0009
65.3) .

CDKN2B (44 ') v {kEFMF++—EHERTF2B : cyclin-dependent kina
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se inhibitor 2B, NM 078487.2) .

CHFR (B9 HEF v VR4 > MEIRF : checkpoint with forkhead an
d ring finger domains, E3 ubiquitin protein ligase. NM 001161344.1)

ATM (EHIMEHEREEERREREELFEEE : ataxia telangiecta
sia mutated, NM 000051.3) .

CDKNTB (44 o) v ikEFMF++—EHZEREF 1B : cyclin-dependent kin
ase inhibitor 1B, NM 004064, 3) .

BRCA1 (FimR=ZMEILT1 : breast cancer susceptibility gene 1. NM
_007294.3) . RV

CADM1 (HHRE#EZ 9 F1 : cell adhesion molecule 1, NM 001098517.1)
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SFENd & BROBSS. REOLHOLEOBEISHI S, FEEHN
BREMOEOICHICHFETH D, AFERICEVWT, BBREIZ. £ MEBRET
HY., OENICEEEET2THEEOH D EE. ROVEESHEDOLERR
PN)V—ZVITORRERYBIEBREEZST.

REEMZICHEWVT, HHWER] &k, BEREIEEDOKISKIER®RIC
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RBIBEKEEDICEHRH. 20~90FR, FF L < IF30~60RED > HNWET B0
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RASSF1 (RasBEE R X4 > 7 73X —X>/3—1:Ras association domai
n family member 1) |
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nase 1) .
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[0022]

BRCA2 (H iR MEILZT2 : breast cancer susceptibility gene 2) .

FHIT (eS8 X F¥ Vv =HEBEEEF : fragile histidine triad gene
) .

CDKN2A (44 2 \) U {kEFMF+—EHERT2A : cyclin-dependent kina
se inhibitor 2A) .

HIC1 (hypermethylated in cancer 1) .

CASP8 (H R/8N—1Z8 : caspase 8) .

RARB (LF /A VEES BB : retinoic acid receptor beta) .

CDKN2B (44 ') v {kEFMF++—EHERTF2B : cyclin-dependent kina
se inhibitor 2B) .

CHFR (B9 HEF v VR4 > MEIRF : checkpoint with forkhead an
d ring finger domains, E3 ubiquitin protein ligase) .

ATM (EHIMEHEREEERREREELFEEE : ataxia telangiecta
sia mutated) .

CDKNTB (44 o) v ikEFMF++—EHZEREF 1B : cyclin-dependent kin
ase inhibitor 1B) .

BRCA1 (H iR MEILT1 : breast cancer susceptibility gene 1) .
RO

CADM1 (H#HFB#EE S F1 : cell adhesion molecule 1)
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A DY ARTFE S —ET F2A

CDKN2A PV TR S SR 9p21.3 | NM_058195.3
{cyclin-dependent kinase inhibitor ZA)
R sERE S NI EXT—E1

APk | T =7 T 9g21.31 | NM_004938.2
{death-associated protein kinase 1)

Cha4 CD445F 11p13 | NM_001001391.1
RasEER A J7I—A 1 i—1

RASSF1 L X . 3p21.31  NM_170714.1
{Ras association domain family member 1)
EHMEIEEE AEEERETFERY

ATM ) Bk . @J%}@] = ok 11g22.3 | NM_000051.3
(ataxia tetangiectasia mutated)

REESF
CADM1 RS 11923.3 | NM_0010985617.1

{celi adhesion molecule)
BRARFyv IR MEETF
CHFR (checkpoint with forkhead and ring finger domains, | 12924.33 | NM_001161344.1
E3 ubiquitin protein ligase)
T | RCATYYERESRET 3p14.2 | NM_002012.2
(fragile histidine triad gene)

A7) ARFEES T FHERTB

CDKN1B ) . o 12p13.1 | NM_004064.3
(cyclin-dependent kinase inhibitor 1B)
HEEEitdEaT2

BRCA2 AEBRNRET - 13¢12.3 | NM_000059.3
(breast cancer susceptibility gene 2)

HICH hypermethylated in cancer 1 17p13.3 | NM_006497.3
HERREEET

BRCAT | T oI . 1721.31 | NM_007294.3
(breast cancer susceptibility gene 1)
FRIA—ES

CASP8 2a33.1 | NM_001080125
(caspase 8)
LF /A UEBRE

RARB EREHD 3p24.2 | NM_000965.3

(retinoic acid receptor beta)

HA 0 F+—EERERTF2B
CDKN2B PIARREST R EE 9p21.3 | NM_078487.2
{cyclin-dependent kinase inhibitor 28)

[0023] AFBIX. WEBREMRFEOLBORICEHINBEGETHISBRRIND 1
B EOBEEGFOTOTE—49 —4EEOINAD X FILEDEEEARE L. FhIC
Lo T, BWREILS I ZOMEMIEREDOBMODIODT—IERETIEHD
Thd, LEINAD A FILEINTWBIEE., TORBREGORIERESS
LTWBHEEMEAS . A FIHEINTWRWEEICIETOABEMEIREWL &
HETDIENTED, BHOLDICHIAINET—4IE. LROEERETFD2
Ll b, 3fELL L, 4Rl E, SFELI L, 10l E. HDWITLEDELTDT
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[0028]

[0029]

[0030]

— 8 TH>TREL,

AFEBAD—EfEFAE IS, DNAARASSF1, DAPK1, CD44, BRCA2, FHIT, CDKN2A
. RUHICIEGETFO7OE—4% — RIS OINAD 5 RIRI N B 1FELL EDDNAIL S
FRAFNEERETZIEA2E0. LROAETH D,

AFEBBD R DEMAREIL, DNAARASSF1, DAPK1, CD44, R U'BRCA2E(LF D
TOE—4% —fBEODNAN SBIRI N B 1B EDDNAICH 1T 5 X FILILERE
THIEESL. LROFETH D,

AFEBPFDOEICHDEREAEIL, DNAARASSF1, CD44, BRCA2, DAPK1, R TUFFH
ITEGETFD7OFT—4 —4EIHOINAD S BRI N B 1FELLEDDNAIZH 1T B X F
WbeRHE T2 &30, EEEDAETHD,

AFEBIEFE, HREDSEE LD BAWEFOREEELETOINAD X F I
bEBRETEIEICE> T, HREICHT 2 OMAEREDEEN I O]
BIRENDRETRMEZZT 2AEZRHT S, KAERICL T, BRE
A EWRE. FIRE. REEBEOORMBEREICBELTVS N, TR
BIDVRAIVDNBVHLENEZBRTEHIENTES, T KFEICEST
. OEEANDRBETRMEZ2MTEIENTES,

LY EAEMICIE. KFEIE.

LAR D155 MD3&5F : RASSF1, DAPK1, (D44, BRCA2, FHIT, CDKN2A, HIC
1. CASP8, RARB. CDKN2B, CHFR, ATM, CDKN1B, BRCA1, R U*CADMI(D 7O E
— & —BIBODNAD S BIRI N B 1FELL EDDNAICSH 13 B A FILEOBE A
L.

BHINZDNAD X FILb %, [EBY > FILICE T B2DNAD X F Lk &b
83
R A=1

AR ED—EHEFAEIZ. RASSF1. DAPK1, CD44, BRCA2, FHIT, CDKN2A, &%
THICEGF O FOE— 49 —4EHODNAD SBIR I N B 1B LEDDNAICE 1T D
AFNEERETE 220,

ARFEDRDEMRFEEIL, RASSF1, DAPK1, CD44, R UBRCA2EEFD 7O
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[0031]

[0032]

[0033]

[0034]

E—4 —fBIBODNAD S BIRI N B 1ELULEDODNAIC S 3B A FILbLERET S
R A=1

R EDEICHDEREAEIL, RASSF1, CD44, BRCA2, DAPK1, R TUFHITE
TFOTOE—4 —RIEDOINAD SBIRI N B 1ELULEDDINAICE 1T 2 X FILik
EREHTBZIEEET,

ERNTJ LICEENDEGETEONALRTIE, RETIFELADT—IR—2
DERICLY. BETFEXET—IR—RILBIT2EHES (BRES) &
ICE>THRETSZIET, BRICAFTZSELDICAR>TWS, AFEHRIF.
B DDNAERFIRICH 1T B A FILVIEOREEBHETZ2EDTHY . AFIiE
LEBEZET HEIEAFILEL TWARWEF EZEBITESHEICES
TAFINEZERET 5,

BIZIE Y TWEFONAYILT 74 NTUIERTZIET, AFILEE
NTWRWS MO VRIS VIIVICERIN, XFILEINTWSEY bV %
BURNEERDIENEZEL D, ChEaFIBALT. AFILEY AV EED
B EFEXAFINEY MOV EETERIE EZTNETNIBIETRER2EY DTS
4% —%5&5t L. PRRIG%ZTTD C & TIBIEDHENXILIEIF X 1 2DNADELS
HRETDIENTED, COREIMFERTELHROFY MELT, A
($EpiScope MSP Kit (# hS /A AHARHEH) HEEIFLND, T514v7—
DRI, FICRETSHEDTIERWVWD, HIAIF20~45DRIDEDA(F
ALT. XFILT 2EREMDH HIEEBRL % 2 T80~5001E DIEE R DIBIE
EMER"D L IICThIERW,

HDdWEEL, BHOBEICNA T ) Y4 XmgER S O—T&EHEL. 7
O—7hNA T)EA X ULEBEICDHIPCREYHE S5 HMS-MLPA (Methy la
tion Specific-Multiplex Ligation Probe Amplification) ;XA FHWA T &
HTES, 7O0—713. BHOEERINCHM L TEETTEHIENTE S,
BIZIE, TERI N TLWBMS-MLPAE v kb (MRC-Holland$t) (Cid. 26F& DD
FEGTFOTOTE—9 —BEHICBITZ2EEAFIVEERET 5 2 &N EEER
T7O—7HAEFENTVWS, ZOFy hT, S AI7O0—-T7 &3 AI70—-—T7%
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[0035]

[0036]

[0037]

[0038]

AL TENDEIICNA TV A XX BB TSA5—2avETW. £
D%, TO-—TOomAICEAEI LI ZN—YIL TS5 v —EBWTPCRRG
ZTo>THEIET B2 &N TE S, EMEIIARICIEDNAD X FILIEAE LTS
AREMNH DD, ERBOSA 45— 3 v EABICA FIERSEEIRESR
ERWT, BIZIEXFILIELTWRWANS T F1E— a VEYZTIRY
5ZENTES, ThITEY., XFIVEDELLEBEICOHBRENDFS
a2 &eid, AFIERSUFIRERE L TEBAOBRI|MONTS
Y. B ZIEAccIl, Hhal, HapIll, HaelllIZAZ(FBIE&MNTESZ, ThHD
BRIE. BIZIEIDINAAKRARHENOAFTEHIENTE S,

TO—7ORIE. FICRETHEOTIHRWVWD, FIZIEAFIVET BT
BEMEDH B BEEMNEZZSORIBIC/NAI TV T4 T LES80~500DORIDE
DEFERATEEIICTRIERV,

AFEPAOFEICSWTHBEICERT 22N TESO0—T7& LT BRE
THEDTIFAWD, FIZIEERIES1~3 0ICRnINDEX Y LA F KT
BT 7O0—T5BEFLIENTED, H>T. —REBEBICEVWT. K
EBAODAEIE. DNAO X FILE%E, BEIES 1 ~3 0ICRINEXILFFHR
BHNEETZ27O0—TERVWTKRETSZ I EEED,

PCRRBD#HE., BIZEF v ESY —BEKKENET>T. BBREVOEE%
BRHEHTZIEMNTES,

MoT. BICRET 2D TIHRWA, RFEBEOFZXRIE. LEORFEDDINA
DA FIEZE, X FILERERZMUFIRER, X (FHhalil & 2 ZDNADEIRTDH
BMEABEE LTRETDIEEST, Hhalld, NET 1SR -~NEYTF1A
2 (Haemophi lus haemolyticus) (ATCC 10014) HED%IREEZ CT4H Y. Hhal
ICL > THI I NAZBEITIEZFDOINAICE W T A FILIEARE L TH 59, Hhal
IC& > TS NAWESICIEEDOINAICBWT A FILERELTWEDED E
HESTDIENTEDS, H., LEEORTICEH LALEGFOOET—49—4E
IR W B Hhal DYIRFERGI T B6CRCETIA Z T hTH Y., Fa—T ik
ZORIEECLDICERTEIENTES,
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[0039]

[0040]

[0041]

[0042]

[0043]

. DNAD X FILILD#EIE. LEBOAZEICREINZ B DTIFAL., Hy
FTAVLWLNTWLWAIWThOFEAAWVWTIT>THRL,

ARBPOFZEIG. LEROBFEDELTOTOE—4 —AIHDODNAICE 1T 2 A
FIELOEEERH L., ThICL > TORRERESAE T 20BN EBHT
21-DTF—YERETI2EDTH D, KBEMEZICSWVWT. TXFIIELDE
Bl Xid TEBXFIVE] &3, BEEBHROEET Y I (BB T
) TIRBREINGWXAFIEZRBKTEEDET 5,

ENHEGEFOBE. EEARETREGFIRRLTVWARAITAERS T
v —HAAFIVEIC & > TRINFHGEGR FORRICHFEIA I SZ &, ERELT
EELTLED> &AL, BEEORNFIEGTOSOE—Y —EME X F
MELTWaAWEEZ bNh3, LMLASL, ERRIRETAXFIENELD
TWBIBEFHYE BILBEETH> THERBEIEEELRWVEENA X
FIEDPELTWBRIFBEDRHYED, ZOHE., TOMLOAFIIE TE
Bl SRHEINRV, 5T, MHINALINAD X FILbid, REBEY> T
ICBITBINAD X FILE &R B 2 & MFE L L,

> T, ARBAOAEIZ. HREHOSFELEZD BWRFPO LEEETO
TOE—4 —REOINAD XA FILEZRET B RT Y T&, REINAEXFIL
b, WYY FIVICHITHR CEHOINAD X FIiLlE (DER) &h&d 3
ATy TaEMIMID, NERYVTIWVEERZAFIENERETZHEIC. O
TRIERENEET 2AEEATIND, LHALRNS, EEYYTIL (F
BYYTI) ICBTBAFINEDT YR FOERBT LI ENTRETH D
. HEIWHREICHS T 5 OFFIRBBEDERIOLOHIC. WRY V TILICET
ZAFINEDEHRZBFICEIST 2UEIFBVWI EFBEBINDETHS D,

AEPAEENOBFFIBEREICBVWTARICXAFILEINTWSE I L EZRE
L7-DNAKL, KERMADZAEFECHIAREEERVCEBEENSBBLL
DHBWEREAWTHEIN L, BEBELURLAEABRAXFILED LERE.
LABFTEETONIMEMNAFELAFER TSI THRIATLZIENTES
o TDLDIBFZXEELTE, BRETZHDTIEAWD, FlZIEtHRE. Mann-W
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[0044]

[0045]

[0046]

[0047]

[0048]

hitney Ut7E. ROCHER#R (Receiver Operatorating Characteristic curve,
SEBEFEFEMR) OFER. OYV2AT 4 v VEIRIEINBEFS5ND,

RERED S L 72D BWKRAD EEETHRE LIZDNAD X FILiEAS, WERY
YIWICBTFBAFIMEEEBRLTERICEFELTWSIFEIC. ®RENO
TREREICEELTWE N, FLIEBRETEZIVRIPBVENREIN
%, 2IZT, THEIC] ERLTWS &, SBEFRICBVWTRERRE
ZHNTI2ERKENSBLUT, HFFELLET1T%UTOEDOET D,

AFEBFIZ F /=, RASSF1, DAPK1, CD44, BRCA2, FHIT, CDKN2A, HIC1. CASP8
. RARB. CDKN2B, CHFR, ATM, CDKN1B, BRCA1, X UCADMIEEF OO E—
4 —tRIFDOINAD S BRI NBNADEBEA FIEEHRHT 20D T51 <
—XO0—-T7EEC. OEABRREOREOLOOF Yy NE1RHET S, B
HHRONAICKE LT F v MRORED SS4 v —Xid F7O0—-T DA% EH
THIENTE, T, EILERED 547 —XE7O0—TDH%EEL
FvhERHTDZIEEHETES,

B Z IX, RASSF1, DAPK1, CD44, R UBRCA2EMLF D /54 < —4BIEHDDINAD
AFIEDMEDZOHICIE, BIES3~8, 1 9RVC20IC-:TX VLA
FREIEZFNTNETSHTO0—T452Fy MISHDIENTE D,

Fv M, OEIRBREOZHOLDICKICELEZ M4~ —XiE 70—
T80 &NFFELW, > T REBDF v ME. I X (FRASSF1, DAP
K1, CD44, BRCA2, FHIT, CDKN2A, R UHICHE(EF D 70O E—4 —4E1MDDNA
HNOBRINDIBEULOINADEEA FILEERET 270D TS517v—X
X 7O0—7452STHEDTHNITEV, T/, RNEBOF v MM, RASSF1, CD4
4, KR UBRCAZEZF D 7OE—4 —tRIFDINAN 5EIRE N 5 17ELL_EDDNAD
EEAFIEERBT 20D T4 —XRE7O0-T%2ETEDTHNIE
BW, BIC, AFEBEDF v Mk, RASSF1, (D44, BRCA2, DAPK1, R UFHIT:&
EFOTOE—4 —RIEDOINADSBIRI N D 1EULDOINADEE X FILib &
MHET2EHODO0TSAT—XIETO-TE2SLEDTHNITRERL,

AFEEDF Y MISHBIENTEEO—-T7& LTE AIZITEFIES
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[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

1~30IKRIN2XILAFREBINEETZ 1 ULEOTO-—THEFLN
%,

Fy MIEFEL IDPWVRICED DO DKERR. HIZIEEERIFK, D
NADHEEREIE. N TNV FAME—2a 2V RUSA5—2ay, PRRBFDE
HDOREHE, HIRERFEZEESOHDIIIENTES,

ESyiickell
ERARBICEHIREA ST DN, HEBEHNREEZENE SN BREESZRZE
(n=19) RUNREE L TAOBERZETEEDAONAN > EEHELSH
EWEBREE LT

RERE ICHERIGK20m  TIOMWEZMIE, S PVWREEETER L, &
SNt TIbnl %2, 000romTh ELEO 28 L (KUBOTAG800 (R RS M
RNSHH)) . FERIBKTHESF LR, BE2 000romTSHBEREOIET S
BEZ2EBYRLTRLy bE L. ERET-80CICREF L.

DNeasy Blood and Tissue Kits (Qiagen, Valencia, CA) TDNAAZ#hH1%.
MS-MLPAZ v k (MRC-Hollandtt) ZRWTEZEICL YMS-PLPAZ{T o/, 70
— Tty & LTIE, Fv MIEE N AME001-C1 Tumor suppressor-1D 9 5
. HhaItI¥FERhi 2B ¢ 226FDERFICHMT S TA—T 2B Wi, 1BOE
BEFICHLTERENR2ZBOTO-T 2RV, Ihon7O—-JiEZOwTh
A& B WMERTTICHhal DEIMTERGL 2 1E X IE2EHB L TWB, N TUF A E
—>avRUPSA 45— av &HICHhal (Promegatt®l) IC& U017 o/
#%ICPCRA 4T\, 3130 Genetic Analyser (ABI%t) Z#HBWT 7S 4 AV MNEMT
L. Gene Mapper (v4.1, ABI%t) ZFHWTE—/EEZEHE. BEWE%
To7,

[DNAZE X FILE D3 A RO BRER & EEE & OLE]

MS-MLPAZ v MCZE N % 26FEDEMGENIEEF D X FILBIREZERE L 7.
EELINAERBELRTOXAFILEL RILEHREX IFMann-Whitney UMRE TLL
BUWREY L 72,

R2IC, BEHILURLTAREFTTOE—4 —HBOEEAL FILED



WO 2017/038939

FRLTVWBZERRBEINAIGEOEGFOY VRILEURBICAWZY
O—JOBIESAERT, /. INOLDBEEGFOTOET—Y —MBEICHT
BZINAREEAFILODHERBER & ARERS & TUHE L THEOITFRE L TH

11239,

[0055] [3<2]

PCT/JP2016/075667

AR “Ja—7 HE Bta I E BRTYHEE
CDKN2A | BEEFIES1RU2 9p21.3 21985276 21985349
DAPK1 BB SIRU4 9q21.31 89303075 89303130
CD44 EHESSEUE 11p13 35117389 35117448
RASSFt1 | BESIESTRUS 3p21.31 50353347 50353403
ATM BB ZORUV10 11g22.3 107599044 | 107599105
CADM1 | BBHIBB11RUI2 11923.3 114880585 | 114880849
CHFR BEHES13RU14 12G24.33 131974372 | 131974433
FHIT EHFES15RU16 3pi4.2 61211918 61211970
CDKN1B | BBFIES17RU18 12p13.1 12761863 12761918
BRCAZ2 EHES19RU20 13q12.3 31787722 31787786
HIC1 EHES21RU22 17p13.3 1905107 1905162
BRCA1 EEHBES23RU24 17921.31 38530811 38530871
CASPS8 B FIBEB25RU26 2g33.1 201830871 201830935
RARSB EENES27RU28 3p24.2 25444559 25444621
CDKN2B | BB E29RU30 9p21.3 21998808 21998864

[0056] [ROCAZ#T]

[0057]

K1 RUHTICRTISEOEGFICOVWTOFBRICEDWT, P20.010#F
REBOLBEFIRIRARMSHBAL. P<LO.0IDEREA-AREEFFO SO
E—4—MHED A FILLICDOWT, BREOCHE%Z TV RR4A4 > b & LTROC
R &R L. Bi#E FEME (Area Under the Curve, AUC) fE (%) ZK&f
o F/o. ROCHIRICLYRBONIERERVFEEEND, 2
Dhy bFV7EEFZRE L, R3IE, 15EDEGRFICOVWT. T H5DEUE

ZAUCEDFTWRICRLEEEDTH %,

FE LTHWSRER
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[0058]

[0059]

[0060]

[0061]

[£R3]

PR rre Hubd2iE AUC

RASSF1 0.65 0.917
DAPKA1 157 0.902
CD44 1.36 0.944
BRCA2 0.61 0.926
EHIT 0.59 0.899
CDKN2A 1.48 0.819
HIC1 1.17 0.867
CASP8 1.07 0.730
RARB 1.74 0.741
CDKN2B 9.93 0.739
CHFR 0.43 0.734
ATM 1.00 0.756
CDKN1B 0.87 0.728
BRCA1 0.55 0.727
CADM?1 0.38 0.658

K3 LEBEGTFDRTAIESD BDBERMNELNLTEDEIIRT (RASS
F1. DAPK1, CD44, BRCA2, FHIT, CDKN2A, R OMHIC1) 7O E—4 —4EH DD
NAD X FILIEIC D W T DOROCHIREZR 2 ICR T, BI2ASBLMREDIC. &
NOOBEEFOTOE—Y —SBENBIREOREDZDICLIYBERMRY—7
—ZETHB MR L,

[ B AR AEAR 4B DR ET ]

ROCAZHT CRIFAMRAUCIEA R LAZTRRODEGTO /OE—9 —BEHORELF
WEDFERICEDWT, BREMRBEOEEYRIEfZT o7, BREM3IC
Yo COBRHILSBHLAMBAY ., TROBETOSOE—4 —FEIHODNAIL
WINEEREFHERBERE TEEAFICOBERAMNBERICEDR > TW,

. BRECHREBICHT 2BBE L TOINSOINAOERMEE T 1 v Y
v—RE. BRERXVREEZAVTKRE L, SEGFICOVWTOTOE—
Y —BIEDOXFIEDBERERAIICEEDH D,
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[FR4]
BEEIFNCFEELL-BREORERE
HEF EFIE FEAFAL AFILE PE BE®%) BEE%)
ey =

RASSF1 f;fggﬂiz) 532 136 <0.001 84.2 84.2
CD44 fﬁ;ﬁi 523 32? <0.001 895 89.5
BRCA2 fjg = 532 136 <0.001  84.2 84.2
DAPK1 f 1:; at 426 19? <0.001 895 65.4
FHIT f;;; 438 176 <0.001 842 60.6
HIC1 fﬁfﬁ 573 122 <0.001 832 857
CDKN2A ;§§Z§$ ij :1 <0.001 737 56.0

[0062] R4 DERHINSEHLAEBY. WITIOEEGTFOTOE—4 —RIZOINAEL
. BERCARERSABBRTERICHEILES I EAIEAINEL, FOF
TH., RERUVBEEAZRETDE. WITNE80%LLETH HRASSF1, (D44
K UBRCA2DIBDELFNRICERATH D I EMNPALNER D1,

[0063] [HBBOEETFOMAEDLEICED < BETEDKRET]

BT RIFAMRERBRE R CRERFER %7 U7RASSF1, CD44% U'BRCA2(D3
BOBGTFOBRERAW. TNODEERFOTOE—Y —RRICEITEIATF
IMEDRE EEHE OB BENEDRII A AN BN AR L, KRB IR
TEY., BEHTREEEBAFIENIFEAEREINAVOICE LT, BK
EETIIEROELTFTEEAFIENELTVWBEENZWVWI EAHFELH
o/ oY Fl

[0064]
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[0065]

[0066]

[0067]

[£5]

B FOEAELE EFIEE H@%ﬁ;}?gl T EE(%) BEE)
RASFF1+CD44 f fﬁigz:z) 545 105 78.9 100
RASFF1+BRCA2 ﬁfﬁﬁ 5; 1; 84.2 94.1
CD44+BRCA2 fjﬁﬁ Ff 105 78.8 100
RASFF1+CD44+BRCA2 f ;ﬁ i 5: :3 68.4 92.9

—H. REDHERICRTBEY. BRTOBULOBERVBEE %R IRAS
SF1, CD44J% U'BRCA2[E, WTND2EDHMAEDLEICEWVWTH, FEER LR
T25H500. REZRABENIIETTZEASRER LN, hIE3EDER
TFOHAEHLHICBWTERAKTHY., LETERELLZAY MFT7EZAWV
TR LIRS, BEEFOMBEDLEICLZHEETI & THEMERS
BEbHY. BT LEREOELICIEDARASRWC ENBELMAE RS,

[SREDEETICL DA EICED < BSHADRIL]

RASSF1, CD44% U'BRCA2ICHN A T E IR T DR B EE A E D > 72DAPK1 K TFFHI
TERAW, ChOEDERFOOT—Y —EEOA FILEREIESE LTH
W% BHREEMR H D IEZEH BIEEMT % 1T > T2

RASSF1, FHIT, DAPK1, CD44, BRCA2AFEW=OY AT 4 v 7 /I EITWL,
TEEOR :
fm=0, 6615648xRASSF 1+0. 2922162xFHIT+0. 1885340xDAPK1+0. 5206504xCD44+0. 5
737340xBRCA2
HER/BIENTE, ThERWTHIBIT 2 &, SEDERTFOTOE—4 —
EIROD X FILLE#HE L FFE (Fm)

m = -0.02176+0. 20975x (0. 6615648xRASSF 140, 2922162xFHIT+0. 1885340xDAPK
140. 5206504xCD44+0. 5737340xBRCA2)
&, BIREFHEBEFTRAIKEL>TW,
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[0068]

[0069]

[0070]

Bl4 ICHERETT. LYFMICKK. BIREFRCEEFTCENRETh R
EIBIDAHTHY, RREIX8. 20 RHEEIFM. TREFBILEVREBELSS
EMNTE,

Ex ORI AT

DBWRIZIEBEN TRMAMNOBEICEITE S &AL, REDEZHOD
HENLQEBTHY . —BHURERZHOTMEEBICEDHD I EEHTES,
Fle. DNAXFIEDEBIIHREDORPORERMAOREOND &N, O
EORIRERUEE) 27 OEMATEEERY., BHRESENFRE) X
ZERHTHIET, EEBEBOREPFHERICEM TSI ENTE S,

AEFHETSIA L2 TOTITY. FHEFRUORHFERBRIEZEO X F5IRICE
Y REBMEICHEAANDONEZEDET B,
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[55KIA1]

mROEEHE
FWERE D DRI L 72D BNWERADDINAD A FILEEWRET 5 2 &I
Lo THREICE T ORIEREDZEDODT—F 8BTS
HiETH>T,. DNABUTOEDERGRT -

RASSF1 (RasfAE KA A4 7 73X 1)—X>2/8—1:Ras associatio
n domain family member 1, NM 170714.1) .

DAPK1 (¥HRB%LREES /NP E X+ —+1 : death-associated pro
tein kinase 1. NM 004938.2) .

CD44 (NM_001001391,1) |

BRCA2 (H iR MEILZT2 : breast cancer susceptibility gen
e 2. NM 000059.3) .

FHIT (eS8t X F Y = EREERF : fragile histidine tria
d gene, NM 002012.2) .

CDKN2A (4 2 ) v ikFEMFF+—HEBEERTF2A : cyclin-depende
nt kinase inhibitor 2A, NM 058195.3) .

HIC1 (hypermethylated in cancer 1, NM 006497.3) .

CASP8 (H R/8—+128 : caspase 8, NM 001080125) .

RARB (LF /A VEES BB : retinoic acid receptor beta,
NM_000965.3) .

CDKN2B (Hr4 o) v ikFEM+F+—+HBEERTF2B : cyclin-depende
nt kinase inhibitor 2B, NM 078487.2) .

CHFR (BR2HRF = v JRA  h&EIRTF : checkpoint with fork
head and ring finger domains, E3 ubiquitin protein ligase, NM
001161344, 1) .

ATM (EHIIMEHRSRMEB R AER AL FRER  ataxia tela
ngiectasia mutated, NM 000051.3) .

CDKN1B (Y4 o) ik ++—+PBEERTF 1B : cyclin-depend
ent kinase inhibitor 1B, NM 004064.3) .



WO 2017/038939 21 PCT/JP2016/075667

[553K1R2]

[553KIR3]

[553K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

[53K1R8]

[553KIR9]

BRCA1 (H iR MEILT1 : breast cancer susceptibility gen
e 1. NM 007294.3) . RO

CADM1 (#HRE#EEZE D F1 : cell adhesion molecule 1, NM 0010985
17.1)
HNOBRENDIBEULOEGRFOTOE—Y —RIFDOINATH B 2 &
ERBET D, LR

BEXINEDINAD X FILb %, WBY >~ TILICE T HDNAD X F L1k
BT BB, BRE1EHDOFE,

DNAAYRASSF1, DAPK1, CD44, BRCA2, FHIT, CDKN2A, X UHICIE/m
FOTOE—4 —RIEOINALG SEIRI N B 1L LEDINATH B, 5
KIE 1 XX 288D FHE

DNAA'RASSF1, DAPK1, CD44, R UBRCA2ZEMEF D 7OE—4 —%Eis
DDNADSBIRI N B 1FELLEDINATH B, FBRIE1T XIS 28EEH DA
Eo

DNAH'RASSF1, CD44, BRCA2, DAPK1, RUFHITEEFO OE—4
—2RIH DDINAD HBIRI N B 1FELL L DDNATH B, FBEXRIE T XIF 258
BDF %,

DNAD X F LA, BEFIES 1 ~3 0ICnINE XV LA F REES
AT 70T EAVWTRHEARLGEDOTH S, BFRET~500
Thh 1 IHEEHDGE,

OERERENBIRETH S, BFKE1~60VWThh 1IHIZHD
HiEo

RASSF1, DAPK1, CD44, BRCA2, FHIT, CDKN2A, HIC1, CASP8. RARSB
. CDKN2B, CHFR, ATM, CDKN1B, BRCA1, X U'CADMIEEGRFOIOE—
4 —SEIBODNAD SBIRE N ZINADEE A FILEEME T 27200 S
FAY—XFET7O0-TEE20., OFMRBREDREDLZOHDF v K,

BIHES1~30ICRINEX I LAFNEINEETSHTULEDY
O—7%2¢. HRESIZHDOF v b,
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S#RIE10] OMETERES ERETH S, HRES XIS 9BMOF v b,
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06 March 2014 (06.03.2014),

claims 33 to 34; example 8

& US 2015/0361502 Al

claims 33 to 34; paragraph [0005]; example 8
& JP 2015-526096 A & EP 2891720 Al

Y Kenji OKAMI et al., "Daekichu Gan Saibo no plé 1-10
Idenshi Ijo Methyl-ka o Bunshi Seibutsugakuteki
Shindan ni Oyo Dekiru ka", Proceedings of the
Japanese Cancer Association, 25 Rugust 2004
(25.08.2004), vol.63, page 177, column of
[P-0477], ISSN 0546-0476, particularly, columns
of (Method), (Result and Conclusion)

Further documents are listed in the continuation of Box C. I:l See patent family annex.
* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory undetlying the invention
“E” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priotity claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be

special reason (as specified) considered to involve an inventive step when the document is

“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&” document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

15 November 2016 (15.11.16) 06 December 2016 (06.12.16)
Name and mailing address of the [SA/ Authorized officer

Japan Patent Office

3-4-3,Kasumigaseki,Chiyoda-ku,

Tokyo 100-8915, Japan Telephone No.
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DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

TRAN T. N. et al., "Frequent promoter
hypermethylation of RASSF1A, pl6INK4A but
infrequent allelic loss other than 9p2l1 in
betel-associated oral carcinoma.", J. ORAL
BIOSCI., 2004.09.01, Vol.46, No.5, p.387,
column of [047 1D1000], ISSN 1349-0079,
particularly, main text, lines 7 to 8, 11 to 21

Keizo KATO et al., "Koku Ryoiki ni Okeru
pl6+MGMT Idenshi no Promoter Ryoiki no Methyl-
ka Ijo"™, Proceedings of the Japanese Cancer
Association, 25 August 2004 (25.08.2004),
vol.63, page 177, column of [P-0479], ISSN
0546-0476, particularly, column of [Conclusion]

CHUANG, C.Y. et al., "Methylation status of
PRKCB, RARbeta and plé genes promoter and
global methylation in oral cancer.", Annual
Meeting of Japanese Society of Medical Oncology,
2015.07.16, Vol.13, P1-9-3, particularly,

entire text of Results

JP 2010-161984 A (Chie MIYAMOTO),
29 July 2010 (29.07.2010),

claims 9, 13

(Family: none)

WO 2010/001933 A1 (Nihon University),
07 January 2010 (07.01.2010),

claim 18

& US 2011/0160399 Al

claim 18

& EP 2311494 Al

WO 2006/079014 A2 (INTROGEN THERAPEUTICS,
INC.),

27 July 2006 (27.07.2006),

claim 18

& JP 2008-528508 A & US 2007/0066552 Al
& EP 1838353 A2

WO 2013/074793 Al (UNIVERSITY OF MIAMI),

23 May 2013 (23.05.2013),

claims 1 to 13

& JP 2014-533372 A & US 2014/0329230 Al
& EP 2780714 A
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Claim 1 describes a method for acquiring data for diagnosing an oral
precancerous lesion, said method comprising detecting DNA methylation in a
promoter region of one or more genes selected from among 15 genes.

The inventions set forth in claim 1 have a common technical feature of
"a method for acquiring data for diagnosing an oral precancerous lesion, said
method comprising detecting DNA methylation in a promoter region of a gene".
(Continued to extra sheet)

L |:| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorartinthe light of the contents disclosed
in the document 1 (WO 2014/032205 Al).

Further, there is no other same or corresponding special technical
feature between these inventions.

Consequently, each invention set forth in claim 1 cannot be classified
into one Invention.

The above-said opinion may be also applied to claims 2-10.

(Invention 1) In the inventions set forth in claims 1-10, the parts
relating to RASSFI1.

These inventions, which have a special technical feature of detecting
DNAmethylation inapromoter regionof RASSF1, are identifiedas Invention
1.

(Invention 2) In the inventions set forth in claims 1-10, the parts
relating to DAPKI1.

These inventions, which have a special technical feature of detecting
DNAmethylation in a promoter region of DAPK1, are identified as Invention
2.

(Invention 3) In the inventions set forth in claims 1-10, the parts
relating to CD44.

These inventions, which have a special technical feature of detecting
DNA methylation in a promoter region of CD44, are identified as Invention
3.

(Invention 4) In the inventions set forth in claims 1-10, the parts
relating to BRCAZ2.

These inventions, which have a special technical feature of detecting
DNAmethylation in a promoter region of BRCA2, are identified as Invention
4.

(Invention 5) In the inventions set forth in claims 1-10, the parts
relating to FHIT.

These inventions, which have a special technical feature of detecting
DNA methylation in a promoter region of FHIT, are identified as Invention
5.

(Invention 6) In the inventions set forth in claims 1-10, the parts
relating to CDKN2A.

These inventions, which have a special technical feature of detecting
DNAmethylation inapromoter region of CDKN2A, are identifiedas Invention
6.

(Invention 7) In the inventions set forth in claims 1-10, the parts
relating to HICI.

These inventions, which have a special technical feature of detecting
DNA methylation in a promoter region of HIC1, are identified as Invention
7.

(Invention 8) In the inventions set forth in claims 1-10, the parts
relating to CASPS.

These inventions, which have a special technical feature of detecting
DNAmethylation in a promoter region of CASP8, are identified as Invention
8.

(Invention 9) In the inventions set forth in claims 1-10, the parts
relating to RARB.

These inventions, which have a special technical feature of detecting
DNA methylation in a promoter region of RARB, are identified as Invention
9.

(Continued to next extra sheet)
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(Invention 10) In the inventions set forth in claims 1-10, the parts
relating to CDKN2B.

These inventions, which have a special technical feature of detecting
DNAmethylation inapromoter region of CDKN2B, are identifiedas Invention
10.

(Invention 11) In the inventions set forth in claims 1-10, the parts
relating to CHFR.

These inventions, which have a special technical feature of detecting
DNA methylation in a promoter region of CHFR, are identified as Invention
11.

(Invention 12) In the inventions set forth in claims 1-10, the parts
relating to ATM.

These inventions, which have a special technical feature of detecting
DNA methylation in a promoter region of ATM, are identified as Invention
12.

(Invention 13) In the inventions set forth in claims 1-10, the parts
relating to CDKNI1B.

These inventions, which have a special technical feature of detecting
DNAmethylation inapromoter region of CDKN1B, are identifiedas Invention
13.

(Invention 14) In the inventions set forth in claims 1-10, the parts
relating to BRCAL.

These inventions, which have a special technical feature of detecting
DNAmethylation in a promoter region of BRCAl, are identified as Invention
14.

(Invention 15) In the inventions set forth in claims 1-10, the parts
relating to CADMI.

These inventions, which have a special technical feature of detecting
DNAmethylation in a promoter region of CADM1, are identified as Invention
15.
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