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[0001]

[0002]

[0003]

[0004]

B #H =
RIAOEM : HEEE2SUEBEOHAERAKEERS L CHERY
7o 25

AFEBHIZ. KESE (. BFE) 220BEEOSERKEE. @O TICE™&
e SOCEEERMICET 3,

Bl

BZEEIEE FREARLEMNKEZOVOEDTHS, BFEITERTEE
BREDH ) LEEICMATIHEBMEIRRNA, X Mt DNAXFIL{bhA
EOTES /) LEEEELTHEY., CThOIESY/  LEEIBIEFEOEIN, A
PEMEEICFS L TVWEZEATEBINTWS, IEEIBRRNADOUVEDTH
2long noncoding RNA (I ncRNA) ICL2EET
FHIROTIEII AR D DL CIBER E DRk A2 BREMIRRISESLEHL>TH Y.,
EFETIENAANDESHEEINTWLWS,

AFEPELSIE, EYEZHI TECEMNICERTFEIIDREINIZ I nc
RNAEGEDRWS, ZNESDANTIEEERBEEE H DAEMELNSWVWE DD
FIETDIEICEBLTE ., I ncRNAZ, FHERRNADAHNTEE
BREDTHY 2001 BEAEBADIRIEZBF/LTHY. LELMEE. HIX L
BiEl., ¥4 RO BEERRAGAEDHMEEESE TS EAHMSNTWS,

Bk B L DIC. AFEPESIISE. £ MEFRMEICEENTE NBEE
HIETEHEIRIS. IncRNADTETHBDLINCOO4615HEEL
2o LINCOO461 (BIFi:Visc—2. %) O/ yIFTHIrTHR
TIEHDOESECHEREE ROV EAHEAL TWS A (FERFEFXEi 1)
. BNRICBIFZLINCOO04 6 1 OHMAEEIXTEHETH D, IS5ICF, B
HOMEREICDOWTIE, BFHFXET1ICH VT, LINCOO046 1 ILEEMED
BT —H—ICRY DB ENMENTWS,

SoATH T SR
F R SCHR
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[0005]
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[0007]

[0008]

[0009]
[0010]

[0011]

[0012]

YEFXmA1 : US 201370129668 A1

FEHRFEF SR

JEREFXHI :P. L. Oliver et al. Cerebral
Cortex, 25: 3572-3585, 2015

FEEA DM E

AFEBPIE., HDIFED I nc RNA, §8HEL INCOO04 6 1E&EMEF
 ZEBRNE L TBEFESOREBOEBE NG T 2. M5 CICEKREE S
CEREMERYERH T2 EEBMET 5,

AFPE S IESE, HRBEFMRIT VAETILERWLRETICL>TC 1
30071 CO3RIikEEBEF (LINCOO461MAINLYAOY) I5FiE
BHIYRERREL LR L. BEEEARIBICISICREN LR TS &, B5TIC
. ENBHFEBERAEICBWTEL INCO046 1E8EFIEFERIRLTWVWSZ
EERE LA, ARFEBELIZSOILHIC, LINCOO04 6 1EBETFORIR
AT 2REEDERIC KL Y ESMBEOEBEAERICHFI IS &, L
H>TLINCOO46 1ERETEENSE LAKBIBIFESOERDEE
ICEMTHBEERH LK.

AFEBRAIX. UTORBETET 2,

(1) LINCOO461E-FORRZMGNT B EBEWHEMRTE L
TEUEE2RHHET 2. XEGCTAERIET 2EBEEL2ET DHEBRELEESE
T & F B9 B 7= D DEFRMERA.

(2) pise&xEED, LINCOO46 1 EELFDEEAFRRNAICHT S,
s i RNA, ZORIERARNA, PYFEYZXARNA, £ LLIFZDEMR
NA, FET7YyFEYADNA, H5W0E. 5%2s i RNAL L IXZEDH]
BRARNAZI—RTZDNAFZLEZTVYFEVADNAEELRI H —
ThdIeaHeEdTsd. (1) ICESHOEEBERY,

(3) pUEE#&EEAS. BLFUES 3 7 DRIGCEREARNABIID 14& 150
MOBDOEERS., 70046& 162 0MOBDEERSI. F£/~i1F3050
(I& 356 0MOEDIEERIEZENET DI &a2FHET 2. (1) Fik
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[0013]

[0014]

[0015]

id (2) ICEEEMOESRHERY,

(4) RIESKHEEDEM & T HIBERBEID. BINBFS25~3 4006058
DOBRIND & ARFMET D, (3) ICEBHOEERBRY.

(5) BUEERKEED. TiEDs i RNAZFLIEZFDEGHRNA :

(a) BBAIESS D7V F 2 XEELH & EFTIES 6 Dtz RFEREFTIN S
BBHs i RNAZLIZFDBEHRNA,

(b) BBIIES7 D7 Ftr AHEI & EEIES 8Dtz AEEIIMN S
B5s i RNAZFREIZTZTODEBEHRNA,

(c) EIEFESODT v Ftzr XEERY & EIEFES 1 0Dtz AHEHEIIH
5%4%s i RNAZZIEZDEEMRNA,

(d) BBIES1 107> Frr AHEIEEIIES 1 2Dt X HERT
oD s i RNAZAIEZFOESMRNA,

(e) EESIBES13OT7YFy AEEINEEIIEFS 1 4D XHET!
o2 s i RNAZHZIZZOEERNA,

(f) BEEFES1 507 F 2y REBIEEIES 1 6Dt XEHET
Mo Ss i RNAZXAIZZDOBERNA,

(g) BEIFES1 707 FEyAHEEHEERIEFES 1 8D AHERT!
NS bs i RNAZAEIZZDEMHRNA,

(h) BEIIFES1 907V F 2y AEERH EEBIIES 2 0Dt XHERT!
hohds i RNAZFAIZZFDOBEHRNA,

(i) BIBES2107FrREEIEEIES2 20Dtz XEHELS
No2ds i RNAZAFEDESHRNA, QS WNT,

(j) BEBIES230F7FrAEEIEEIES2 4Dtz XHELS
oD s i RNAFZIZTFDOEBERRNA,
HDORDENSBIRINDS 1 DDs i RNAZFAIEFDEFHRNADH S WNE
2DOLUEDs i RNABLUV FLIGZTDEBHRNADHEAEDETHZ
EHERFHET D, (1) ~ (4) OVWTNAICEEEOERBR.

(6) RIEEBEIRNAA, 2°—0, 4 —CAFL VYT Yy aHT 5O



WO 2018/003988 4 PCT/JP2017/024223

[0016]

[0017]

[0018]

[0019]

[0020]

VIOINIEZLNABERXIILAF R, 27 —AKMFIXOLAF R, 27— X
REF2ITRFIXTLAFR, HEIVEFETNLDOHEAELENLRDS, DR
KEB2DDEMIAIVLAFRZEL I &E/HHMETD. (2) ~(5) D
WA SEER D E MR,

(7) AuEclEEA. WES. U=, KRR, sidiReE. FHEE. . 8
mps. FERESIV) V/INENSLRIBENILBERIND EEZFHET D
o (1) ~ (86) OWIFNIICEEERD ERMMRY.

(8) FIEEIMEED. BFETHDI L2 HET B, (7) ICEBEDE

FHHEN.
(9) RIEEEBIRHETHDI I EaR/HETSH. (1) ~ (8) dDWT
MM SR D EFEME .

(10) piEEEEL. RSy IFUNRY—MBICEFhD I EafRHeT
2. (1) ~ (9) OWFhHICBHOEERBRY.

(1 1) TEEOHEE :

(a) BBAIESS D7V F 2 XEELH & EFTIES 6 Dtz RFEREFTIN S
5s i RNAZLIZZFDEBEHERNA,

(b) BBIES7 D7 Ftr AHEEI & EEIIES 8 Dtz AHEFTIMN S
B5s i RNAZFREIZTZTODEBEHRNA,

(c) EIFESODT7 v Ftzr AEEY &EIEFES 1 0Dt AHEIIH
5%4%s i RNAZZIEZDEEMRNA,

(d) BEBAES1 107 FErEERINEEIES 1 20tz XEHELS
NS Bs i RNAZAEIZZFDBERNA,

(e) EESIBES13OT7VF Y AEEINEEIEFS 14D XHET!
oD s i RNAFZIZTFDOEBERRNA,

(f) BEEFES1 507 F 2y REBIEEIES 1 6Dt XEHET
"oiDs i RNAZLIZZFDBERNA,

(g) BEAIES1 707 >Ft2AHERIEEINES 1 8Dtz AHAEZT
NS bs i RNAZAEIZZDEMHRNA,
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[0021]

[0022]

[0023]

(h) BEIHES1 907 Ftr AEEH &EBRIIEFES 2 0Dt AHERT!
5% s i RNAZITZFOBERNA,

(i) BINES2107>FEr AHEI EERIES 2 2D+ XHERT
M55 s i RNAFAIZZOEERNA, RS TIC,

(j) BBINES2307 > Ftr AHEI EEHERIES 2 4 Dt AHEZF
oD s i RNAZAIEZFOESMRNA,

DS DB HBIRI N D HESMEKER.

(12) AUEEEBEERNAAD, 27 -0, 4’ —CAFL VYTV vI%EHITS
Oy 23INLNABMRXILAFR, 2" X bF2XIOLFFR 2" —
ANMNFVINFIOXILAFR HEWETNLDAEGHENS LS, D
BLEH2DDEBMRXILAFREZEUIEEEHET S, (11) (CEHE

DILEB AL,
ARBPICLY., BHFESOEFOEBEEZERICIINT 2 ZEHATE S,
[ i D> i B2 72 B B

[l oIk, tHRBEMR~YVAETIL (£%20HMH. 6 OBE. 90
B#., 8L 208#) ICHTHEEFHMAC130071CO3R I Kk (
LINCOO4610mAILYAY) OENFEREEZRT, HEiE. Gapd
hBEFEREEAEE L2EZDC130071CO3R I kORREET
T, EADESSTIE. p53—"—, Nf1—/"—DBEFEELLDE
EHRBEORIREEZ., KEBOEJS 73, EEFEENSFEROIEEKERO
RIE* T Thod, HBHIIERLIODOHBEEZRT, * : p<<O0. 05,
IT5—/N— EERE
[K2]ZOEiE, REINAETCGA (The Cancer Genome
At las) MDexome—sequencing (FEKXK4ER. B
ZRE1 5 1EH) OBREBWT,. LINC0O0461DHRIBEEEMITLE
HRAERYT, MEIETRIRE (RPKM{#E) #5797, % : p<0. 05,
[E3]cPHEIE., s i RNATHDs i —LINCOO461H#1, si—L
INCOO461#28LUs i —LINCOO461#3 (#8RpE1)



WO 2018/003988 6 PCT/JP2017/024223

IC& 2BEFEMBAL (US78H84LTU251) TDOLINCOO0O4610DF
IRIPFIROFTEME (A:U87, B:U251) #7rd, &s i RNAZA
4 SEEREEICHBIFBL INCOO461DHRREAIAO—Js i RNA
(s i —NC) EABICHITZLINCOO4610DHRIRFE (1] &9
o ) I T BHEMEE LTRT, k: p<O0. 05, T5— /13— ZERE
(K4l oHIZ. BHFEMBEH/KUS 7EHLIUTU251ICKHTSs i —LINC
0046 1H#1, si—LINCOO461#28LUsi—LINCOO
461#3 (BARDOKT) ICKBHIBIEHROFM (A: U887, B:U2
51) #5:9, s i RNABARHNS 2 4BEICHS T 24 X EEME
BMEs i RNASBARICSIT2EX/EEMEREK (M11] &5, ) ILW7
ZHEMNE (ERESEMEE) S LTrT, *: p<<0. 05, T5—/3—:

EERE,

[K5]c DI, WIEBREFZFEY IV AETIVICLINCOO0O461 —-LNA
AVIX—2RBTDZRSYTTI/N) —BH (KEELT25ug9. /7D
R) =FIRAES LEXxm. #5851 (A) [ #58% (B) | 5 3KEH
#% (C) . BLUEE2485H% (D) « & KRSy 7)) —BEHIHRKE
BHBICRENICER IS 2T Y. SRED/ARILICEWT, Z 3EHF
X, Alexa—647&E#HL/~LINCOO0461—LNAAY ITT—8
FEHEGINETIRATHY., G3EKIE. Alexa—647EFHLALL
INCO0461—LNAZFYIT—%2RIT 2Ty IF) /R —BFIH
BEINEITITIRICHITHERTH S,

[K6]K 6 Alx. INEEBRFFBEYVAETIVICLINCOO0O461—LNA
VI —%42REBIZDRSvITFINY) —REF (BELT25u09. /77
A) Z3HT &I [DOFEE TS OFIRAEZS L-DBE 0~ AMEBE A~
RhxY )Y - IAYY (HE) 2BLAKRERT. £3EEIE. 1uc
i ferase@EmEF (firefly GL3 Jluciferase)

WIKHITBLNAFYITv—%2RELI RSy IFUNY —&F (WR) %%
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[0024]

[0025]

[0026]

Lo A chY. BE3EHAEIE. LINCO0461—-—LNAA
) Iv—%2REBIT 2Ry ITFUNY —HF (KFEHA) 285 LT R
HscTHhd, RRIIESEESERL. AT—LULAA—F 1 mmERYT, SKE
BOKEER6BICTRT, *I&k. MEHER (n=3, p<O0. 01) %
=Y,

[K7]c DI, NEBREFBEE<Y 7 AETIVICLINCOO0O461—LNA
VI —%2REBIZRSy 77N —8F (ZBELT25ug. /7Y
A) Z#3HZ &I [EOFHEE TS OFIRATRS LcDBE D~ D R EESHEE
ICHIFBL INCOO461DHRREETRT, luciferase@ET
(firefly GL3 luciferase) ICTBLNAAYIT
I—%HNBLERZYy 7T )NY —8F (FR) =15 L7~ v AKEEHE
BICHBITBHLINCOO461DHRIRE (1] &5, ) IINT BHETE
ELTHRYT, k& HEMWAER (n=3, p<0. 01) =717,
AREBHEZEIXIABEOBLIEOCER S L 2HAEFHFLEESZFS2016—-13
107 3S50RATREEZEEY %,

FRAEERET B 7ODHRE

AFEAE I SICFHEMICERAY 5,

1. LINCOO46 1 EmFORREZIGT ZXE
AFEPBOBMMIF. LINCOO046 1 E-FORREIE T ZHET
HBD, LTICEHATZLDIC. LINCO0461EEFAHEIRTBEEIC
LT, LEMEEIE. SBETFORREINEIL. ThilL > TEHEREOIENE
ZHEIT 2MREFT D, T, AEBICEADLLIHERIZTNT, XMETH
MOEEA ) T —&aRFEM (Bl. RRAKOF7IF A b BEEKRERE
) ZRAWTHERTE %,

ABPBMETCHEAEATS ILINCOO461&EEF] F/IF TLINCOO
461 1x. #DEE%ICI ncRNA (long noncoding
RNA) &5 EFERRNAD—FETHY., EbTEHT1~3EDEER (v

ariant 1, variant 2, variant 3) 2%5N1nT
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[0027]

[0028]

[0029]

BY., FIZIENCB | (CKE) BHRICLD &, BHFBENR_024384
(variant 1; 1 ncRNA®DZE. BEIEFES3 7 DEEBET) .
NR 024383 (variant 2; |l ncRNADES. REIES
3 8 DIEEBES) & LTEBHINDIBEERIDENHEEINTWD, KM
ETIE. LINCOO04 6 1:&ETFIE. LEEOBBERT. Wik, chHod
BRERINCSEWTTIEH LLIZHEDODX V7 LAF RORK, B, (FH0F7=
FHEAZSOERES]. sSiWd. LEOREBEEETIE 7 0%LAE. 8 0%LL
EFIE90%LUE, FFLLIFIEWBUUE, ISITHFFLLIEI 8%UULE
HLLLIE9 Q%LU EDEIIR—1H2E T 2BEMIIN LMD RAR/NY TN
T#Hbd, LINCOO461lEFE/k, EyeLinl, Visc—1a, V
isc—1b, Visc—24E&EMINTHY, COELRFIFERSHE
REAOXILAFRESS88666853. .. 8866693 9(CHEE
LTWw2 (NCBIl ;NC 0O00005. 10), siihd&EY. B GLF
DHEEICDWTIE, INhITHRLHMENEFELONTWAL >,

ABPMERTHEAINS MEE] k. 2~1 008K, FFLIE2~
BOEEAEWI, . BIE—MIF. BERINEOEIN T4 AV M
EBHDORHMDTINT) XL, FIZIEBLAST, #EBALTREIND
%

AFBBICHWT, EEMEARNTL INCO0046 1 &8 EFORREUET
ZRERIE. BIXIE. RNAFH (RNA i) #FEEETS, si RNAEL
CIZZDRIBRARNA, FLEZTNOSDOEERNA, sWwid, LINCOO
4 6 1 EGCTFDEHEEARRNAICTTSDs i RNAFAZIZFORIFKARNA %=
O—RIBDNAZEURISY—%ZEET D, LEKBEOMDEIX. 7V F
Y ZRNABLLIBZ7YFEVYZDNA, Z7VvFEVYZRNAEZI—R
FTEHEDNAB LLIEZT7VFEVADNAESLNRI Y —, F-IZZFDEH
BB TH B

AFBRICH T B2%ER1E. BEEMAEICBWTL INCO0046 1E&GTOHR
R=IHEIT 2, HD. BEEOIBEZINGEIT 50T Y KR OELHCREEDOES
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[0030]

REREDELDICREINGWD, LEMKEREDL INCOO04 6 1&EEFD
BEARRNADIBERIADMEE, FIZIEERL I NCOO4 6 1&EFOD
EREARNADIEEAIITH D, HIZIEXBEINES 3 7 DIBEEIICH VTR
OLAFREE1~150, 700~1620F/~133200~35600
EIHAD, HD5WEEIES 3 8 DEBEBINICHWTX I LA FRKESS0
O~1420F/IE3050~3360N4EEHHND. FHdT518~30X
JLAF R FELLIEF20~25XRILAF R, ISICFELLIF21~
23XV VLAFRDISLZEIZEMN (target) &322 EDFFEL
W I SICEAMGENESIE. FIZIX BiE7ES25 (BEBIES3 703X
PLAFRES862~884FdIMINESIS8DX I LA FRESGCO6
4~686) ., EEHINES26 (BBINBESI7DEEFS15956~1617
FLIFEINESIBSDX IV LA FRES1393~1415) | EIES2
7 (BRIBSITOXIVLAFRESTO06~728FIFEIESI 8D
XOLFFRESLH504~526) | BBHIES28 (BEINEBSI7TDOXI L
FFRES46~68) . BBIES29 (BBIBSI7TOXIVLFFRES
114~136) . BBINESI3I0 (BBIUFSITOXILAFRES142
6~1448FIFEEINESI8EDXIVLAFAFRES1234~1256)
BHINES31 (BIBESI7TOXIVLAFRES3269~3291Fk
IFEFIBESIBDX VL AFAFRKRES3I067~3089) , BBIUES3 2 (
FIESITOXIVLFAFRES3415~3437 FHIFEINFS3I8D
XUOLAFRES3203~3225) | EBINEFES3I3 (BBIES3I7DX
JULFAFRES3450~347 2FIFEINEFESISDXIX IV LI FRES
3248~3270) ., BENES3I4 (BBWNESITOXI7LFFRESI3
534~35506F/AIFEENESIBDXIVLAFRKES3I332~335
4) REDEBERINE=SOHEITH DN, TNLHICREI NLAQL,
LINCOO461iICxLRNAIT (RNAFH) fFB%E935siRN
At LLIEZORIBBARNAICDWT, s i RNAE, LINCOO0461
B TFOEEHERNAO—ERICHAENR18~25X VLI F R, FFLL



WO 2018/003988 10 PCT/JP2017/024223

[0031]

[0032]

[0033]

IF20~24XHLFF R, IHIIPFFLLLIF21~23 X7 LFF RIS
5, RNAIEFREHFETE. E2ARNAEFYFEVIARNAED
SR -_AERNATHD, EYZARNAETZYFEVIRNADE 3 Kk
ICIE. 2~5XOVLAFR, FELLKE2X 9L AFRDRHERKIH (ov e
rhang) . flziIfUU, CU,Z AC, UC. GC (DNA®MEFEA. Uik
TThHd, ) BE . ZELTVWTHELWN, BEXRIFE. R I SCEBEMER
I HEEEMEN EEINTWS (W, R. Strapps et al., N
ucleic Acids Res. 2010 Aug;38 (14) :4
788—4797) ,

RNA i FRIF. HERT—HRUIERAINIBE®REZFLTEY., WL
AEERNA (s i RNA) N EDIEERIISENICENEEAR N A =57
L. ZOBGFHRRZIMETIIHRKTH D,

+ERRIBRIARNAIZ., s i RNAD®pr i RNA, preRNA, shR
NADOWEFNNTHD, pri RNAIEZ LINCOO46 1EEFICHTT
254 RNABRIIZETS, preRNAIE. pr i RNAQEZENIO
U TICLYEESINDSp reshRNATHS, shRNAWE, sho
rt hairpin RNADEMTHY. preshRNANSEEH
ICEEINK, s i RNASRUEINOE VY AFEE TV FEVABEHEDRT
Ly BOWIIANTEVIL—TH 5%, s hRNADAT EVEEIFHEREaM
BICE>Ts i RNAANEYIBIEIh, RNAFEYA LY IJEEEF (R
| SC) &fEA L. TOESKIEs | RNASHEBHAERT %6 DEEHAR
NAICEE L. ThZztlthd 5,

AEBOZEEIL., FIZIE. BEINESS D7V F 2 AHEI & HIES 6
Dt RAEEIHNSHEDs i RNAZLIZFDOEHRNA, BUNES 707
VFt Y RAEEN EEIIEFS SOty REEINSALSDs i RNAZLIEE
DIBEHRNA, BIBESODOT7 Y FL v AEEINECEINES 1 0Dtz AH
BINSAESDs i RNAFLIEZDEEMRNA, BIEBES11OT7FEY
ASHERH S EIBES 1 20 AHEBIIMN 54D s | RNAFEIEZTDEE
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[0034]

[0035]

RNA, BBFIEBES13OF7FrREBINEEIES 1 40Dtz XEHET
NoHads i RNAZLEBZOEMRNA, BEIES1507 vy FzrR#H
EF & EAES 1 6 Dtz REEIFIAN LMD s | RNAZFAILZZDIEERN
A, BEZIES1 707 Ft2 REEI EEIES 1 8Dt AHEERIIN D
M5s i RNAZZIZEFOEBAMRNA, BEIES1 907 > F 2> XEHAT
CERINBS 20DV RERINSREs i RNAXLITZOBEHRNA,

BIES2107FLr AHEIEEMINES2 202 AFHEHIINSRD
s i RNAZLIZZTOEMRNA, RSCIC, BBIIEFS 2307 VFEVR
HERI EmIBES 240y AHEINNSWMSD s | RNAFLIZZDEBMR
NANSQRDZELNLBRIRINhZVWTINNTIDDs | RNAZFAIXZTOIEEMR
NADHDZWIE2DL EDs i RNABIUV FLIEZTDEERNADOHEAS
bt THsd (7ZL. LEEDEIESS5~24DEEEIDEI RimnD 2D
DXILFFRIEDNATHD, ) » AERIFZ. ThoDBEDEINZET
5s i RNAZLZIZZDOEBEHERNANSLIMESEEZEEEHIRHET S,

FHWN L, RAFEBBOBERILZ. LINCO0O046 1&EFDEEFARNAIICK
4%, tids i RNA, ZORIBRAERNABLLIEZ7Z7VYFEYARNA%ED
—RKR$¥BDNA, FET7VFEADNA, 25LRIVY—ThH b, FF
LWEIBRARNAIEs hRNATH B,

EFEARIY—IE, HEERICEAINALEE EEEDNAARIRAEEICT %5
MEENEST. BlXE. PT/BEETDAILR LADAMILZ, LYFOA
WR, B FADANRBEDDAINART LY —, HWE, TS RAI R, A
T3mEx BlAE, MEATREE (BAC) , BRATIREHE (YAC)
. BEMNAI®EE (HAC) . ELIETIRAISREEX (MAC) ) RRED
FETAIWNARGY—DWTNINTH D, WELWRIT S —(F, E2E0mb
LTSRAI R, BEVIATAINARG S — PT/HEETAILARY S —I3
ETHD, TR NI, HAEWMAE. 7% L<EE MERTHEATRET
HY., DOREEIIEAINTVWE TSI RAFE LW, BEMICIE. 7
SAIRRYUHY—ELTIE, HI2IEHEFR2014-5085155R/ICE
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[0036]

[0037]

[0038]

HINzdELHO8RI95—, FlziEdpSilencer4, 1T—CMV (Am
bion)., pcDNA3, pcDNA3. 1 hyg. pHCMV Ze
o. pCR3. 1, pEF1 /His., pIND/GS. pRc/HCMV
2, pSV40 - Zeo?2, pTRACER—HCMV, pUB6.V5—
His.,. pVAX1, pZeoSV2, pCl, pSVL, pKSV—-—10

PBPV—1, pML2d, pTDT1AEDIIANILANRY & —HZE(F
LENBN. CNLSICREINBWVWED ET B,

TERAMBEYIE. TOE—9—. BERER. Y—Ix—F—REEEH
BB TI NV Y —, BRY—D—EINREEZSLIENTE S,
TOE—4—IF. HEOBEEMIEANTLEDNADEEMEBERET Z2HE
YEBREOHRREAMEE L IFARETOFTE—Y—%EHETESH. HlAIFUBE
LLIEHT 7O0E—4—THY. ZhicLY., MIIBRICEARICR & —IL
EENICRIRIND L. 4. BHERICZT#IN, EETFHaAL22 T
DWRHZ TSN D,

—RRICRNAE, £ERT, BIZIEMFAETYRIXIL 7—EIC LY DR
INPTWEDIIIRY RLETHD, CNEZFBET B0, AEATIE.
FFELLKBEYAESLIUVT7 UV FEAEHOX 7 LA F ROESHITTHONS
o BffiIE. DR EE 1 DD, WELLLITEHDOX VLA F ROEBEE. HlA
£, EEDB, EOBM. ) U T AFIIEOER. TkEFAS0M8
HEHt, LTI BWE, BIREBE (ZHFREORFLE2DDIL—TED
5751iE) . DNAZSUFASHEELREEZEU I ENTE B, BRI,
HEREMICLLTOHDLZEITFON S,

RNAELDNAHLEHICHE. BEBLTRARIIIFTILEELILARD X
VLA FROEBEHEHICE>TERINDIHEETHY., TNOHORKBEBOEELD
BWE, X7 LFAFRROEICHY. TabhbE5. RNADHEIZ) R—XATH
Y. —ADNADKEIFZ 2 MODOKEBENKRTEBRINLZ2 —FTAF2UR
—ATHY., FLILABEWVIIERE, 7405, RNADEERITTZ=V
(A) . 952 (U) . V7= (G) LUV by (C) hHERS
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[0039]

[0040]

h., —ADNA®DEEEF., 7F=> (A) . FI (T) . F7=v (G)
BLUVT R (C) IOEBRINDIEICH D,

Ny OR—=VTH2) VBT AFTILEROBERICIK. RRKRI T RFILEE
SICRATHZEFRRAFROFAI— b, FARAROQOPFAI— b, TILFIK
REBER—b, FEERRAFROTIT— MEEETHEMICLZIEBELRNSEN
.

FERNABLITDNADEES LI CHEOBSEICIE. H&X2007-52
519 28R/RIHRIIND ELO>A, 270 —FAFT—2" —nO (BIXE
ZlA0O, vO00FAIE70O0E) XILAFR 27 —FFHF2—2" —Nn
A FlziEzia0, 700F4&E70F) EVIVUXOLAF R, 27
—FAF2 -2 —nO BFREFEZILADO, JO00FLET7OF) PFTV
XOPLAFR, 27 —=FFFx>—2" —nO BIAE740, 700F k.
7o) VIRV LAFR, 27 —FAFAF—2" —/nO (BIAIET
AO, 2O00FAE70F%) 7/ 0RO AFR 27 —0—XAFIL
TYURXOLAFR 2" —FAFIVRIILAFR, Ov I RKEX O L
ZFK (Locked Nucleic Acid (LNA) ;fHxiE2’ —
O, 4" —CXFLvTY)wY (—O—CH,—) B&#EXILAF K, 2°—-0
, 4’ —CITFLvIT)wY (—O—CH,CH,—) B&XI7LFF R, %)
2 —ARMFUIFIRILAFR 4T —FAXVLAFR 27 =X
hE>ThF> (20 —MOE) XULAFKR, 27 —XkF2 (27 =0
Me) XUVLAFR, 20 —FH#F>2—-2" —soO0XoLbxFRK, 27
PRI ZLAFRQENEIFOND, JZT. 27 —-0—&iF, 27 -S—
BETEBEHINTELWL, T, 2" —B&X I LA F RIZDODWT, LEHITIC
MAT, FIZIEEXR2010-50757 9EnBICHHINDI LA, B
D2 ik, FIZIE., ~NOFY, ZYIL, PR/, PR FErx2, 7
F). FILAFY, ALBRFI PN, AVKZLTFS RUTVN, T
T, ZbhA. FF—N FAFALAFTS, U=, FILTZI, T
F¥=), ¥7/, OCN, CFs;, OCFs, N (R,) —7/LF), O—7I
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[0041]

[0042]

=, S=FIr=jb. N (R,)) —=F7ILs=J)b, O—FIF=JI, S—7F
WF=JL, N (R,) =F7IFx=), O=FIFLZI—-O0=7FIFI, T
FILTY—Ib., PSIFI, O—FIFILTFTU—IL, O—FSIFIL, O (
CH,) ,SCH;, O— (CH,) ,—O0—N (R,) (R,) . F&IFE0-C
H,—C (=0) —N (R,) (R,)) iK&oTEB#L>%, TZT. &R, &
R, &, RIS, H. 77X /IREE., FEEEREL CIFIEEHRC,—C o
FILEFILTH S,

LNABEX I LZAFRIEZ, SR (Takeshi Imanishi
) DICE>THREINAAAIRE (M, Abdur Rahman, Say
ori Seki, Satoshi Obika, Haruhisa Yo
shikawa, Kazuyuki Miyashita, Takesh:i

Imanishi: [Design, synthesis and pr
operties of 2, 42—BNA:A bridged nuc
leic acid analogue] J. Am. Chem. Soc. 1
30. 4886—-4896 (2008) ) THY. ARBEDs i RNADIE
HEBR7AHOHEEICLNA (TBNA (Bridged Nucleic A
cid) ] &EMTB, ) Z2EALLEXILAFRIE. BELLXIVLT7—F
WEEBT2EDEMRD,

AFBOKBITERL., s | RNADIEBERIAHADO—ZICTAF VRIS
LAF REIEEGCRNA DNAFXASHEBEEBEITDHIENTES, T4
FUONVRIXIVLAFRBIZEC I EICE>TIVRIX VLA F REEIDH &
ERTEYXIZLT7—EMttEE T EDTREICARD (BIAIFHHFEI 80
33188 . 7AFIIVRXILAFRIE, s i RNADEERID
TUFEVAEELIEFE Y REOEI VLA F RBHAY 3 0BT, FF
LLIEF20%BUTDEIGETEL I ENTES, 7AFIVYRIVLAF RIZ

Ssi RNADZ7VFEVRABES LU RAEOBEAHICEENTWTE LW
L. WiEE Y RAEOHICSENTVWTE LWL, /2. s i RNADEER
D TFAF)RX LA FREIACEET D TFELL, AIAEFE
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[0043]

[0044]

[0045]

S RKIMICEERIGE LT 2~4DDTFTAFIVRIXI LAF RAERT BE
FTHEELTH LV,

FEBRREE (Tabs. ZAEORXRTLE2DDIL—TFTENLRDIEE
) EETILRERIZ. WhEYURIVBOD—FKERNATHD, AT LI,
s i RNAQtY BRI & TV Ftr AEEFDOE WICHEBIAETI A S
BRIND, L—7E. AT LOERFBEISERZBINLBZIE T IL—THic
VIERBBHNN 2~ 1 58XV LA FROLEHRIND (FIZIEKERTE
5, 168, 05 35HME. KERETFHES, 190, 931 SHMEE. X
EfFsFsE5, 135, 91 7SHME, Smith and Clusel

et al. (1993) Nucl. Acids Res. 21:340
5—-3411, BLUKEFRHFES, 087, 617 SHMEAE) .

tE#BOMOFIE LT, LEOT7YFEVYARNA (BLLLIEFET7VYFt
YZDNA) | L ZOEBMMEBREEETLIIENTED,

FFEVARNA (BELLIE7YFEYXADNA) I, LINCOO4
61 BEFOEEEYTHD | nc RNAXIENE T —RERBTH D,
Z I ncRNA%AEBHETSDESEs i RNAIX I nc RNAEZSRET ZDIC
L. ZPYFEVARNA (BHLLE7YFEYADNA) ik EED I nc
RNA#BEZIEIZELILBEEYT 2, EHANTOREEE®THDHIC. 7
VFEVARNAZELLIEFZYFEZADNAIE, RNA DNAFXSIE
B, BICFRF 1TBLLLIBEROLEDEBMX VL4 F RESTIEM
FEANTFELL, BEX VLA F RORGKHIILICEEHLZEDTHY.,
ISICHFF LW, RRAROFAT— MESRE, 2° —MOEXV L FF
R, 22 —OMe XL AFREFLIILNABEX LA F REDHEAED
BHTHD, PVFEVYARNA (BELLIEF7YFEVXADNA) FEED
BEHFEADIEERIZ. BE12~100X7LAF R, FFLIE15~
50X7LAFR, LYFFEFLLKIF. 20~3 00XV L AFKTHB, I5E
RELTIO0OO0OXRVLAFREBABDRIETBHIEETETH S, KIC
HEJIANDODETHRAERZDT, LEDEHEIELTHD, FyFEVR
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[0046]

RNAZELLLIGEFZYFEVADNADEFIE. LINCOO4 6 1EEFD
EEEXR Il nc RNAZAEIFZETNEZO—R3T5DNADIEREES. A ILET
FEE237F4I1Z38DERLINCOO046 1HEDERST. HDWE, oh
SOEEERIE T O0%UE, 80U EFAIEI0O%LUE, FFLLIE9
5%l E. XSICIFFLLIFI8BUESE LLIX 9%U FDEFIRA—4E%
BT LEEBIINSWBRANY T M THBL I NCOO4 6 1DIREFR
FIMS, LY A XDERY 2EEETZEIR L. CORINHEHENRIEER
BEF E 7213 DEHERETI &I D5 E&ENTE S, EMNE LT, LEEDES
Y. EFMLINCOO046 1 EGETDESHERNADEERIITHZHZIF
BRFES 3 7 DIBERINCEVWTX VLA FRES1~150, 700~1
620F/~IF3200~3560DMEHAD. HBWIIEFTES3 8DIEE
BAICHBVWTX I LAFREESE00~1420F4133050~3360
DIEFARDEHKT 21 9~30XI7LFF R, FFLLIF20~25X4L
FF R, ISICHFFELLIF21~23 XL FFRASADENEE ST
L EMNFFE LY., EFRMNQENESIX. LEEO&EBY. BBIES25~3
40OVWITNHADRX Y LA F REFESHEFTH S,

2. EEBEOBEXIETFHD O DEFERMKY

AFBAOERMEYIEZ. BEEMEICSEWVWTLEELINCO0OO046 18T
DOFREIMET B, ThICL > TEFOBIELZINGE T 2RBEAYRST & L
TEL 2 FHET 5, ARPOMERMITIESHEEZENET5-0D. B
EOEEIFINFII N, BEIZEBINIZ L. FLBEICLY. BEDERR
HEHHIXI NS D, ARATIE, LINCO0461&GEFORRIIRT—Y
1~20RHEICBEWTEOLNS (1) &6, BEEICNLTHEEWT
HD, D, ARFOERERME /T TOEMRD THIHKEEE. L
INCOO0461E8BEEFEaRIRTIERL LLIBZEBZETDIIELIEIETS
EDNROLNBZIHEERE (Fl. B~ ITRETDHIEEEL, ZEED LIGE
BEICETFHOLEOOFEHRHEINDG, ISICEL, ARBFOAN
DTHIEE., ARPAOERMRYOREICERTZIENTES,
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[0047]

[0048]

[0049]

[0050]

[0051]

LE&EBIX. ThEAEZEAZEEEISEE L TESUHEBRYOFEICEA
fEIhTdLWL, SHWE, EREBET )N -2 AFLICHAAND LD
ICBFNEI N TE LU,

FEREFEBOBER. EREMNIC. £ ADIBAE. 1EHAEY. DDORAT K
gREHYMNAIEHHWO. OTmg~H1, O0OO0OmgTHBHH, —RICH
EFIFIRERE. BRADOMR., F#. AR, BIR. BEEE. BHERAE
HERBLULGERINEAREITHD, . #BEEE AI2E1BBE. 238,
3 BE. F£IX4BEER. SWiE, RETHNIE 1 MBA2EBASERTIT
DITEMNTE S,

HEULICEWT, BAEMIHRSOMIC, BEEAIEHERE. BITHME
ERE L TEEMRYOREE LD 5, BREIKL T, HERMESYE. M
OiER (B2 IFIEZ2EER, MAERE, F) LU/ LB MOEREE
EFRE mHAEDLERL, WhRWIEEFY NETDHIEHTES,

BEEFTIEERFIZ. BEFOFE. T4abbAE. BFEE. FEHFEHF
FodmE (BLLCIE BR) ®WEL SbIEFHIER E LR 518 |
WWIKRCTELD %, FIEE LT, f&&. A7 wLF. BERHF. 8F. >0
v JE. FIILFHIEORO/SEAF. i, THF. 2EH. SHERSHE
(A, BI|HRESHF) . BEESF. VRY—LF, BREBESHE (&
L <1325 . IRAFL. #;EF., O—2avHEFICLZIEROFRSEH=ES
IENTE D,

RAEFIAOFBIRFNCIE. KEBREDOBEITIE, Bz E. FHEK, BEK

)OIV, SEREKLRESEEND, BEICHLT. T8/ —ILEE
ERETDIIENTES, URY —LEHK, BKEEFSESOBSICIE. B
BB TEISARAE KEEESEAZAEEERE L TERAIND
5, BEBEOHICIE. TH /=, A4V TON =, 41YVTH ) —I,
sec—TJ4H% /=), tert—TH% /=), FEM=ZNVIL, FEL,
TR DAFIVAILVKRFD R, DAFIKRIVLTI R, JY)EO—L, R
DIFL>T) A=), AAAEBORZHREDHIEE. HHICIhSOMH
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[0052]

[0053]

[0054]

[0055]

[0056]

EhElNzThd,

EASEFIBOEAEFTIEBEFOAIE. IV —R, ST F—R, RO
— R, TYITV, ESFY. S HAYMNITL, AFILEILO—-X, ERO
FOAOBIAFIILELO-R, ALRFIAFILELO-RF NI A,
E558,

ARINFICIZ, BELIFHFEIND 5. HIZEE BEH. BEXR. FTEA. &
aFl EEH. AREXL. EEFL. AF. oEFEL BEF. RER. B
BhEl. BhEHEI. BWRBRA. EELF. RELHF. FRHF. o HRAEH.
ENFETFON 5,

RERBIF. FIXIF. FBIRRIES. BIiRRES. BOKSES, BmksS. 8
BARES., BEES. BEERES. BEIERES. BERERES. MRESLE
EEFDIENTES, TNOLDRT, FICHIRAKS., BRIES. BHE
BENFE L,

ARBPEOBBEERADX VL T7—ENLRETDHIC. HIZIE)RY
—LRICEFBEHATDIIENTE S, YRV —LIE. 8. hFA VK
YRY —LhfEAINS (Y. TAKAHASHI et al., YAK
UGAKU ZASSHI 127 (10) 1625—1531 (2007
) ) o AFAUMYRY —LIIRBMICHE L TH Y., BMICHE L MiEE
EHREBINICEE LY. SEMICHRBIRICHES L) RY —LEESHAKIE
c IVRYA b= RENLTHEREERNICIRYATHh, TRV —Lb0 51k
THE L THEERICHAEINhZEEZONTWS, k. /014 XDRY)
R—ItBWIA TRy ITFTYN)—MRAREDIE)RY—L RSy TFY
N —MBHIAFKAOEBZE2EE LLIEREIETE LWL (BXR2007
099660, 20077099661, 2009711364
5, WO2013.7162041, B%2010.7093036. B%20
12/005376) ,

AFEBRIX T SIS, UEFIE L TO LRI HBREFICIRS T2 %S
. LINCOO46 1 BEFEZERBMBELLRNTIYERRIIEEEZS



WO 2018/003988 19 PCT/JP2017/024223

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

T HWBMAEEBET DODOHEEERET D,

REAMIECTHERIND WAL &, B b Ry b8 (4 X, RO4E
) . EMETCEEINIEML S EECHAEMTHY., FELLEE LT
H5,

AFRBICL>THAELD S LEEESIE. LINCOO046 1 E&xFARIR
92 EMEE. fIAE. AEE. FLE. KBS, RINIARER. ATERER. A,
HiMK. FTERESLICY VELE, IFFE L IIMES (B2 ISBEFE)
THDH. THESDEBICEEI RV,

BIZIEBHFEGEDKESZEOMETO LEBOMFERIC LY BN /-HgE
TEINEISHIRAEB I N &S, AEPOKBEBWNRD & T 2HEMPIE
. BEEMEAEENETHREFRELTHEENRAEZEDOTHS I EHHBEAL &,

Y., WBRAE 52, BS5REB. BRSO LIE. LTRELLES
UThHd,

AFEPBOMEI L. LFEEF. EERE. REF v VRSV NEEH
REDHDEARERIDRG & HHAEDLE THBEFICIRS T DI ENTE D,
SR DS, EFEER. EERA. REF Y VRS v MEEFID
EDMDEBEFIDZRSORNIC. BIFIC. XRIFRICITO ENTES,

{bZ2EEFI OB, FEREMIC. HFR2014-50851550ICEE
EHIND LD RIERL. FlxE. bRAVXS—ERER (BIZIE. T bR
YR SUTNTFIU MRTFHY FZRYR A MNFY MOV, F
) . DNAZILFIIEE (BIXIE, >RTISF>, Xo2OLv%3I>, >0
RRT77IR, AKRRT77IR, X775, ASV T, TALT 7
V. FATIN AILRFY, OLRFY, AVRTSFr, FhHILIRTY
L 7OAannsTy, %) . DNASEYMERR (BIAE. TLA<au,
FxviLES > 9 /70ESY AFLESY, T4 b4 2 C &)
. WNERER (BIAE EVOVRFU EVISRFY. F) . UH
B (BIZE. 95V, XhbLFE—F EROFTOLT7, 5-7
A0S, DAV ORIy, 6—FFITT=ZU, 6—XIATKNS
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[0063]

[0064]

[0065]

[0066]

[0067]

V. TS EY RYMNZRYFY, JAATEFLTT/ OO0 F)
TUNSYA vy, EvATILAOC R TR OMF> Y, TEY
AYA KpETHDB,

EREREDOHIE. FEREMIC. PSAVIIT T, RINOW AT T, /182
L7, BYFRTT, UVET T, EALV AT TA2ELELOHERAD
KUBEFR - EHINZETH S,

REFTY VRS MNEEFRIE. EHENREMEENS OKEAZDOE T D
TEEIMEIT BT EICK o> TEMBICRY 2 REMEOAFZOREN %A LOE
TEHHOOEFHTHY, HZXIEPD—1 (programmed ce |l |

death—1) »PD—L1 (programmed death-—I
igand 1) IZ®92HE (FIAIE=ZRILTT, atezo |l i zum
ab, &) kasaa7d3,

LEEFIDRSEIZ. WREDOMR., FE#. FE. BIR. SEE. 8EA
MEEERBLTRIRIND D, WS, BRES TERICERIN28HD
FAETHS,

Refl

LTOEmRHINESER LA S, RFERAZ I SICEMAFEMICEHHIAT 2 KF
BRDEEEIFEZERFICK > THIRI hARWED E T B,

[ZEHEH T ]
<tHREBEERTIRAETIVICEITHC13007 1CO3R I kERDM
BFRIZE(E >

NHDF—H#~R—2Z (GENCODE) (L& hTW315, 8760
I nc RNAMNGE M&ET T ITREINALIEREES (HEM, >8 0%.
EEE, >200bp) 28921340 I ncRNAZRE LK, I 5IC
ENEFEMES b MBSO RNAS — VTV U TDOBRERES L
AbhbtT. BHFEMETERIREISBLINCO046152EELRL. Ab.
C130071CO3RIikidx ¥TORHFED. LINCO0O461 (b
) OFA—v AT TH B,
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[0068] JRIC., AEBAELSIZ, MEBEZEARELETIELFREYTIIETIL (

p53— /=, Nf1—/"-) ZBVWTUTDEER%1T>/%~ (Zong H
et al. Cel I, 2011, 146 : 209—-221) ,

[0069] #EBEYIRXRETINIE. The Jackson Laborator
yIUBALESIRROEBGFEEYVR (#17530, (STOCK
l is2tml1 (ACTB—tdTomato, —EGFP) LuoTrp
53tm1Ty jNfltml1Par J). #4600, (FVB—-Tg
(GFAP—cre) 256MesJ) ., #13749, (STOCK 1
s2tml1l (ACTB—EGFP, —tdTomato) Luo, /J) %%
Bo L. fFRL 7=

[0070] 4% 20H. 60H. 90H. 1 20 HICHEBEHR< I IETILOKX
MERE Lz, 1EEOKMICSYLTCEarle’ s 10XBSS1ml
. EDTA (0. 5M) 1T0ul, HEPES10Ouw!l, NaHCO; (1

OM) 260ul, D (+) glucose (X20) 500ul, L—
SAFA4 (16mg. ml) TO0Oul, PAPAINTS50u!l, DN
ase (50mg./ ml) 100w | DREKRERWTE~LDOHMICORL
Tz TD%., VLYV —4%— (BD FACSAria™]| |) #ZEHWTCGF
PratEHilE (BEEMAE) OH2FRIL. BUXL 7%,

[0071] Trizol (Ambion by |l i fetechnology C
atalog#15596018) ZAWVWT., EXLAESMENSRNA
HHEHL., XS5ICPrimeScript RT Master Mix (
TaKaRatt (RE. BFAE) ;®ZHHBRI—-—KRRO36A) ZAW. KT
TORI—ILICRE>T. cDNAZERIL =,

[0072] UTFTD7SA4A<—%FHATZRT—PCR (StepOneP | usT™,

Applied Biosystems#%) 217w, GapdhEELFe&
C130071CO3RIi kELGLFDRIREEZFHAL /=,

Gapdh754<—B% :

Gapdh-Forward CGTCCCGTAGACAAAATGGT (F23IET‘ES 1)






