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R # =
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T2 MNAT) AVEREMEREICH S RBOBERA KR CEERERNEE

[0001]

[0002]

[0003]

[0004]

53 iba g

AFEBFIZ, CDP-1) E h—JL (cytidine diphosphate ribitol: CDP-Rbo) %
BMRDELTEET S, P2 MOTY QA VEHEBHERICHE D RRDEE
EICRET %,

AHEEIZ. SRICKY I ZICEBAIN2 & ZAOBEARHBERE2016 —
16039 05BEEEFEKRT D,
B R

BYANOT 1 —Id. BREOER  BEZIREET IEGHHERET
OUALDOREBEFNRBAINTWS, BBHESICH D EBMERES % EE
KET 2N, ARG - B, WIREEEEE. ODHES. MTIEEEES,
RAIMERZEZEHTDIEHEV, EERERT2TERETHH, WEIC
& VU RIERECHRAE. ETEEICIEZHRELH D, RENRFER S LTI

. BB RMEFY R O 4 — (Fukuyama congenital muscular dystroph

(@]

y:FCMD) | P2 ATAVERE (FalzVvXB/ RyA—BFIZ MO
74—) BRFEGBIA MO — BEBFLBEEHFIAMNO T — T
A=+ RLAZ7RABH IR MOT7 4 —, REEHEH A MOT 41—, H
BMEMYZ MO 4 —REDFH D, WTHORBEICEWTHERANLAAEEL
AW, T2z XBIIHTIRIBRERATOM FRORENR. )/
EUTF—2a vl & o eEHR. MEITFREEDOER—AX—h—4E0
SHEBGEICE & F B,

BmYAMNOT74—D>B, FCMDIE 7 7 F > (fukutin: FKTN) BEFOEE
ILEBZEDONTWS, FOMDLAILE. 79 FVEBETFOERICHEST
BRe IERERABIERIIND, flald. RAREDCILREDAE FERFEFX
@k 1) KkUWalker-WarburgfE{xE¥ (Walker-Warburg syndrome : WNS) #kDE
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[0005]

[0006]

[0007]

ERARERI A MOT 4 — GERHEXE2) PEIFS5ND, 7V FVER
FICBITBSVARL bO S VYRRV VEAZENRRORZDEEDDIC
 BAZRERR TV FUEBGLTFOGEERBEICEWTERE Y7 7 F > mRNAZ RIS
., EB77F> (fukutin) VRV BDENREZRIEI LI ENTEST
VFEVAKBICOWTERSENH D (FFEFXE1) .

vZhkasy) v (dystroglycan : DG) (E., YR AT 1 v-¥EYV/IRVE
#HE1 (dystrophin-glycoprotein complex : DGC) DS E L TEREMND
ERINFE, DZ2bOTY AV, HEATN)I Y IZRZFPOFTRSTF
OMIERESEATHY., IFIFLAMBTEELEREEZE>TWS, PR
fOJZYUBviE, VAHY REEEGHEEFT T 5 OIMFLEFICL > TH
RkBMEZTZ, YA MOT) AV OEHEBHESIE. NEW CiEmRE
EFEMEIBYANO T4 —OREICAZ EEWVWDNITWS,

DGCIE, YR MOT 4V EEREY VIRV BRI SRDIDTFEEERTH S,
ERBRETIVFUBRERIBELZHH L TWD, ZODCHHNT EKE
IR B AR DEHED, FFDEINFEE W o R ML RICTHA D & D A5
HMREREOEEA M T 2LDICEREEIOLNTWVWS, YA MNOJTYAVIE
V2MO7 4 VEMBEETICOATEHEZ—AT, HEATESIZVUA
EOERBENFEEELTHSY., MEABREEREREEID TS L THEE
LTWwW3, P2hA7V AV, aRUBDOY T2y LA 25H, @E
IEFE—OmMNAICO— RIhTHY, BREBHOBETaI I NOT Y HY
(a-DG) &BYAMOYYAY (B-DG) ICHIMFiI NS, a-DelkEEAKEE
BEEZIITHEY., MlEAY T2Zy & LTYHY REEET HHEEAR
Do

JZ2bOT) AV ORERIE. Y TIVEE Sia)-AF 7 h—Z(Gal)-N-7&F
W AH IV (GleNAc)-7 >/ —Z (Man) 7 & DRESEREE & S . LEhhEsd
EPZ28O70AY0EY YR RMLAZUDNSHUTVND I &EH1990FERE
MCHESI I N/, FCMDELDIEZREEDEFRIXE (muscle-eye-brain disease
: MEB) ®WWSODEEE(LF (POMGNT1, POMT) A%, GlcNAc*®Man%k D7 f 5 4%
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[0008]

[0009]

[0010]

[0011]

EBBRTHD I EFMEINTVWDS GEFHXEI3. 4) H. FEHEHEER
BmYANOT7 4 —DERERRELETTHS 7Y FVPFKRP (fukutin-related pro
tein) . ISPD (Isoprenoid synthase domain-containing protein) ZMD/EF
IEREBBTH > 7,

COP-1) E' b —JL (CDP-Rbo) Z#4ET 5/30 7 ) PHRDERDIEE & 1S
PDOMERIEEN BT WDB Z &N D, ISPDAY FU Ve BREHREHF TS
EEFRLEHRENH S GERFHFXIS) . FFHFE D TEIFV Vi
BEsREMIC L Y, CTP (cytidine triphosphate) A5, CDP-!) 7’0 — X, CDP
“)IR—ZRCGCP-YER—IVEERTEDZENRBINTWVWS, LHLA
Ao, WINOWE, 25 WEERRGHERBMICHERL TW2BDMNE—EE
BAINTHELT. ISPDAYFUVERBBREMHEZET2IEE2FRLAICHE
TV, Fo, FFFXEES TR YA MNOT Y AVESEICOWTIEE2<RAR
HREBE I NTULARL,

FoATHAT SRR

FENFET SCBR

JEAFEFSCERT ¢ Ann. Neurol., 60, 597-602 (2006)
FENFIFSTHAR2 : Hum. Mol., Genet., 8, 2303-2309 (1999)
FEHFEFSTHRS - Dev Cell., 1(5), 717-24 (2001)
JENFIFSTHERS : Proc Natl Acad Sci U S A., 101(2), 500-5 (2004)
FEAFEFSTHRD - Chemistry & Biology, 22(12), 1643-52 (2015)
R SOk

FFEFSCHRT ¢ HRFBE2015-912295 N $k

A OBE

FAL/FRL LD & T 5RE

AFEBIX, Y2 MOS) A UREHEBMERICHEIKRRICOVT, TIRMIC
ERT 2R EZRETDIIEZFTE—ET D, ILIZF. YA MaT)AY
VESHIEEER ICHE D RRBRORESREIRHET DL 2BEET 2,
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[0012]

[0013]

FBEBRT BI-ODFE

AFPEESIE, YR MOTY) H Y OFEEBE S FMICENT LER. HEHE
DEEICVEN—IVY VEENFET S EZMHTRH LA, YEN—=ILY
VERIZ, HIBTIRERERINTES T, NIF ) 780yt Lh
BINTWAL>, VEN—=ILYVEAYZ NOJ) U HEHEICHMA
FNZLHICIE. ZOME (BEHS5E) P*UBETHD, £I T, CP-Y E R
— L RESRESEER DI EaEE L. ISPDATHEIETHCOIP- E M —ILEK
BREMEETDIEEARAEBPICBWTHOHTRHE Lz, £/27 7 FV%FKR
Pid, COP-)Eb—ILEREHEAHAELT. P2 MOT7Y AV OREHEHOFIZY E
=L VB EHAACEBERTHD I EBARRICEVWTHIOTHEREL
7oo X 5T, ISPDRIEMIFEICCDP-Y E bM—IL A& E5T 22 &T, YR MOV
VA UREHEZLOIETES & &MER L. COP-YEM—ILERFTEEICFIAL
D BERFEBORKICE > .

FTIRHHEARFERBIE., UTLYA5,

1. COP-YEr—ILEBMESE LTEET S, YR MNOT) o EHEEM
EEBILHED KBOEEHF,

2. YZ2hOTY A VEHEBHERICE S BB ISPD, FKRP, fukutin, PO
MT1. POMT2, DAG1., LARGE, DPM1, DPM2, DPM3, B3GALNT2, GMPPB, TMEM5, PO
MK, DOLK, POMGNT1, POMGNT2R U'BAGATIAS3BIRIN D VWIFNADEBEFH
BEETHDIIEIIH>THRETIHERBTH S, iR 1 ITHRIRDEES,

3. Y2bhOVYAVEHBHEENS. YR MOTYAVEHICEETS)E
h—IL) VEBOEETH D, FIIE 1 XL 2 ICEEHDERH,

4. J2MOT) W UREHEEBHZEICHEIERRN, a-P2 OJYAHVEE
ETHD. FIEE1 ~3DWThHIEEEHDEESE

5. a-YZ2MOTVAVEREN, BLUEHIZ SO T 14—, Walker-Warbu
rofEfREE. FAERAXI® (MEB) | BRmiUf XA bO 7« —2I8, RHEH IR b
A7 14 —2MBE R ODBHENSBIRINDIVWITNNTH S, FIIES ICEBEDE
=H,
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6. VROV AVHEHBHERICHES KRN, ISPDEGTTFOESEICHW
VDI URAMBHEOESKICERE X LTHRETH D, RIE2ICEEHD
SBERA

7. DZ2hO07VAVEHEOYERN L) VBOREERET S & A
E9B BYAMNAT 1 —DBRERE,

8. UTFOIRZEL. 7/ FVEMDRAERE

1) GalNAcB1-3GlcNAcAEE & L, COP-Y E h— I aEHSEE L TELR
IZ. ISICHRERENA TRIGI T 2THE ;

2) RISEMTHZD)E M=) VBB 1 D F A2 ST 6alNAc B 1-3GLcNAC % RIE
T 5ITiE,

9. UTOIRESL. 7/ FVEHDUERE :

1) ) VERIECoreM3ERER FF REEEE L. CDP-)) E h— L& REHESH &
LTEURIC, SHICKRBZMATRINEESIIE;

2) RISEMTHZ)VER—IL) VBB1 2F A28 ") VEE{tCoreM3EEHR T
FRZRAEY 5 ITiE

1 0. Y VEg{ECoreM3{EEF~R FF RAY, Ac-AT(Man)PAPVAAIGPK-NH, (E2HI&ES
2) BT 2" VEILCoreMMEEFR T F RTH S, FIEIICRBBHD I I/ F v
SEHEDRIE R E,

11, UTOIRZZE. FRRPEEMDRAIESE :

1) YEM—=ILY VEE% 1 9F{IIN L 7=GalNAc B 1-3GLcNAc&ZEE & L, CDP-
JERN—ILEREHESEKE LTECRIC, IDICHREENZ TRIGIE 2T
2) RISEMTHZD)E M=) VB2 HTFE 5T 6alNAc B 1-3GLcNAC % RIE
T 5ITiE,

12, UTOIRZZE. FRRPEEMDRAIESE :

1) VEN=LYVEEE 1 HFRMLEY VEB{ECoreM3ERER FF K& EE
EL. COP-YEM—ILEBEHRSEE LTEORIC. ISICREZNATRE
IHBTE;



WO 2018/034334 6 PCT/JP2017/029600

2) RISEMTHZ)VER—IL) VB2 F A28 ") VB {ECoreM3EEHR T
FRZRAEY 5 ITiE
13. ) VEg{ECoreM3{EEF~R FF RAY, Ac-AT(Man)PAPVAAIGPK-NH, (EZ5I&S
2) 892" VELCoreMMEEIR T F RTH S, AIIE1 2 ICEEHDFKRPSE
MEDRIERE,
14, ISPD, 79 F >, FKRROWTNADEBGEFAREBIIIEERE L TASH
fEERAWT, CDP-YE M= XEEE NSV 27292 aVvEAEEZRELE
LOERMLTHEEL, Z0%, MBEZEOIRL. P2 b07) H U REHERE
M2 EaRBET D BEHEROHUEDROBNAIE,
15, MBI IFUra2a80HE
16. 2MEFKRPE SR,
1 7. GalNAcB1-3GlcNAC B 12 B LERFERTCP-) E M-I ZE2LHE%E
ME LTEC77FVERRAERFY b, XISBIEEDOBHICI HICOME T
VFUESUHRZERE LTS 7/ FVERRNERF Y N
18. ) VER{ECoreM3BEAR 7F RESUHAFERUVCP-) E =)L ESTEH
REBRELTEC7 7 FVERAERFY b, XISRIEEDERKICE 5109
MBIV FUESUHAREEBRE LTE0., 77 FVEBNERF Y b
19. JER—ILY VEE% 1 3 F(IML /=GalNAc B1-3GLlcNAC B 1 &2 2L EEE
RUCP-Y E R — I E2EOEREAERE L TSOFKRPESEIIERF Y b, X
ISRIEEDRERRICE SICYMWEFKRPZ 2 OHEEZBEBN E L TEL. FKRPIEMEAR
ERFv N,
20. YEM=I) VEEE 1 9FAMLEY) VERECoreM3BEIR FF K& S
CHEHERVCP-) ER—ILESTCHEELBRE L TEUFKRPEMAIER F v
M, RIZBTROERICE SICHMUEFKRPA ST ABRE LTS, FKRP
SEMERERF Y b,
FEEA DR

[0014] AFEBADCP-YEF—LZBINDELTEET D, YA MATY AU
HEEMEBICEIRBOARESICLNE. Y2 OJ) hUEHEEADET S



WO 2018/034334 7 PCT/JP2017/029600

[0015]

[0016]

ZENTE, LEREBOBERY/ XITEEICHE I EROWE ICTHRMICHE
A7 5%,

79 F v (fukutin) FKRPICEENH 2 EEDHZE. BEEICLI>TIVF
VRFKRPOBEFREMN L OICAZ DI TIEMR, PEOFERHIIEELTWVWS
EEZLND, 7UVFUOFKRPOFEMENEOICADZ L, EFTETEENT
ZIRW, FEDL DB =T, 70 F 2 PFKRPOBEZHR R b DA 5} & 73 5 CDP
-JEM—ILDREILHNIE, HRoTWHBREEZFMBALT, X ~O7Y)
HUREHAD)ERN—LY VBOGEBRTHAHDEL EEL 5N D, OF
Y, CDP-Y ¥ h— @R EIE. ISPPERRDAHR ST, 79 F 2V PFKRPE
HAUCHMRERIET LI EMNHFTE S, F/. ISPD, 77 F >, FKRPLL
HOBEFTH>TH, YR bOJTY HVEHEBMHICSITZYEN—LY Y
BICEEZRIFTEGLCFTCHNE, ThODEGRTFOEEICLS YA MNOY
A VREHBRERICAIRRBICR L TH, AFKEEADCP-Y E ~—ILEBH
e LTEET 2EEFIEEDITERL D B,

IS4 T oD i B4 7 5 A

(B2 bOT) AV BHEREREDRKREZEXNWICRIETH 3,
[B2]1AFBDCIP-Y E M —ILZBIXDELTEET S, YA MOTYAHY
FESHIEERE R IO RROBEFOEARFEEERANICIIETH S, VR
hOJ) DU EHEEBHERICE S EROERBETE LTEIFSNBISPD,
79 F Y RUFKRPOMEEICDOWTE TR TR TH B,

[H31YZ2 hO T ) A VEHEBHER IS KREOBRTEGTFO— D& LTE
(FONDISPDORE =M LB TH D, (EmEHI1)
[B41AFRBBOLRIDERE THLMMIR>TWed R hOJY) AV EHEHEBED
WA RNIEHTHD, (EMEH2)

[5]Y 2 hOJ ) AV EHEBHER ICHE I KEOBRTEGTFO— D& LTE
ToNd 70 F U OMELMFEITLENTH S, (Ehkhl2)

[M6]YZ2 O T ) AV EHEBHER IS KEOBRTEGTFO— D& LTE
(FONBFKRPOIEEEZAEMT L2 TH D, (EiEHI3)
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[0017]

[0018]

[0019]

[B714 / LHREIC K YISPD, fukutinXIEFKRPODRIEHIAEZVESL L. RIS
BIFBT2bO07Y W VBEEOEEREHALALRTHD, (EREH4S)
[81%7 / LHREICL Y ISPDRIBMIAEZER L, CDP-) ERM—ILERIMT BT
ETYVAMNATYAVEENIOBELECEEZERE LA TH S, (EREHIS
)
FAEZERT B 7ODOTRE

AFEBIX, Y2 MOS) A UREHEBMERICHEIKRRICOVT, TIRMIC
FRY 2BERFICEA L. D& D AERIE LTOP-Y EM—LEBWKS
ELTEET D,
AEEMIZICEWT, 207 ) QU EHEEHESE] Sk Y2 b0
VAVHEHOBENGEEOMm. ENGEEBLWVWI, Y2 MOJY) HUHEHE
OERERDE LTOREIE, JioOovig £#>0—X, YEN=ILY) VB,
HSO MY, FLadIv, IV /=AY VBENZETFSh, BICUE
N—ILY VEBBAEETHD, VER—ILY) VBN Z NOTY) hUHEHEICHE
FAENDHICIE. ZOME (BEHS5E) PBRETHD, ARBICBWT
. COP-Y E b= HEHESEERD &, £ L TISPDATEEERDOCDP-Y) E ~
—IERBRTHD IO THEALE (H28R) . IHIKTIFUPF
KRPIZ, CDP-1) E b —JLEZBEHESEHELTHAW, VE M-I VEEERE (Z
NFNGalNAc-38Rfi, ik E h—IL5Y VEEDCIERL) ICEHB St 2B EE
RTHBIEEARBICEWTHOTHEELE (H28R) .
REEMIZICEWT, P25O7) QU EHEEHESICEIERR] &Y
28O YD VEHEOEENRY XITENRESICHEIRBIBTOLNS
o VAMAVT) AVEEKT DA MOTYHY (a-D6) RUBTYR MO
JYAhY (B-D6) YTy h®I>5E, a-DeldEmELRIEHEBMHEZIFT
W3, a-DGIFHEAY Ty b LTIy, Za—LF2y, 77
VEDY AV NEHEEL, BEREBEEMESKREBIEEEZE>TWS (K1
BHR) . o-DGOEHEBMEZICH W, Y2 bOT)AYOY HY RiEERED
HRLEYRBIET 2 & T, MR ERBROESEN EN. TORRER
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[0020]

[0021]

ILED, COEIARERBELTE. Wb 2 a-DGEREDM. LREDEHE
¥ o -DGOFEHBMERICHEIBERENBFOLNE, Wb 2 a-DCEEIE
DFIE LT, BIAIEELZ, H65EHAS, 452-463 20N ICHIRINDESE
EBEERMICESBCANO7— (R MOV A RF-) L SYEFERIC
I&. FCMD, WWS, MEBf®. RHZFIY A O T 1 —2I18, FREEFHII OV
1 —2MERENBIFOL NS, BEFEE L TE. X IEMolecular Cancer (2015)
14:141, Proc Natl Acad Sci USA. 2009 Jul 21;106(29):12109-14.. Cance
r Res. 2004 Sep 1;64(17):6152-9. FICFIEINZBHEOWVT ML ESS
na,

AFEBEOIZ SOJ ) hUREREREBICHE D KBOEEELF & LT,
I % (£ISPD, FKRP, fukutin, POMT1, POMT2, DAG1. LARGE. DPM1, DPM2, DPM
3. B3GALNT2, GMPPB, TMEMS5, POMK, DOLK, POMGNT1, POMGNT2J% TXBAGAT17:&
PEIFSND, 17F L <&, ISPD, FKRP, fukutinAZ(Fo5Nn%, KFEBEOY
AhOT)AVEHEGREBICHIRRIE, LRIELLERTFHOBERS
NZVWTIHIDBEEFORK EE XBIEYzxTA4 v IARELICES
REBTHFICLDIERBICH > TRETIERZELETND, YA MOT ) AHY
FEHEMEBICHEIKRRBE LT, FIAEEBAASHIREINTVWS, Ihb
DERBEFICHWVWTIL, LARGE2YRISPDOEENEHRINTWS (Miller et al,
Molecular Cancer (2015) 14:141) , £/, 7V F VELBTOERICL 5L
SREODBHEICL D2HNOBETHFEEREINTWS GEREFFXE 1) . L£&B7
BLULEBLTFORBICH > THRETIERTHNE., LRBEANICRTER
DADEZREAFKPBORKERE LTEEINS, FICIKISPDEERTFOEE
IV, SIZURAMBHOESRICER A XTI RETH D, . K
FBAOCDP-Y E M —ILEBRHD & LTEET 2AEFIE. ISPDEEEDH
B5Y. TIFURFKRPEEZE DM, YR MNOJ) h U REHEIBERICEITS Y
Eh—LY VBICHEARIFTEGTOEEDREE. BMEAL D %,
AFEBOBERIE. (DP-UEN—ILEZBMHDE LTEZET 5, ABEMEE
ICBEWT, BMRDE LTEETA0P-)E h—L &k, UToX (I) IZx
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[0022]

[0023]

THRENSRDLEDOM. BXEESYWOFEMRL., AREEMWEL Y
ZILEMFEROEZNICHFEINZETHo>THI WL, KAYPTH-T

H LU,
[1B1]
ui 7 (I)
be
< “""',°/> /IFJ .
A
o::H N—a

AFEBAOBEFIE. COP-YEM—ILEBRSE LTEE L, BEMICEF
BINHIEEXERNFZEERS L CREETHIENTES, HAEXIE
RMFIOESEISICOWVWTIE, EERIFICBVWTEERAINTWSEHE
IKEDWTHEERETNEEL W, BEBETE 2HEAXIIRMENIFFICHEREI N
WA BIZIE. K EEBIEK, TOMOKERE, KEXISHEERS
DREEE, WA, BEX. pHERER. BREF. RIUEER. BREL. &
BF. BH%E, SRBEFL. FRIEE, RELE. 28F. BIAMLER. &
ERFOXEERSHEORMBEINESF NS, BEHEORNFIE LTI HlZ
. TARA. EZFr. TROME I R¥E YILb—X, KBTI/ X
UL, AN RFTIVVEBRITRY DL, XAFILEILO-R, AIKRF
UAFIELO—R, PSETIL RYTFLYJ) -, TRELY
)=, REAZY L, T)EYY, TH/—, Ay S \EEFH
VoL, BREFNIDL, YVBFN)DL, JIVEE R EZILED
) RVIRENEF LN S,

AFEBOBESIE, ERHBLAE T2 MOTY h U EEEEBHESICHED
KE] ODBEICHLTHRE L. REOBERY S/ XITKBICHE D EROERE
EDOICERTHIENTES, BERBIFICREINAVWD, BOK



WO 2018/034334 1 PCT/JP2017/029600

[0024]

[0025]

[0026]

[0027]

BEXIFIEROLE ETHIENTES,

AFERBOBERIE, SFIEEAERICELLFRICEFETRIE LV, BO%
SO8EFIMES LTE. BIZIEEEE. b7 Bl BREL. 8FL MR
REL. bO—FF. ETEE. LF. BE. AF. BBER. POy TRENE
FoNd, FRORS TIREFFICREEFINES 5N D, FEHEITIEERR
W&E, RTHE. BARKRESSET 2N TE, BRERITIE, BEERS
. BRMEBERSEDRMES T2 ENTES, Ab, BHEIFICIE. AFEBO
ERMAFBELZYIERLAY $5-0IC. thOEFESHEIETE L,

AEBAORBEFIOREIR. HREBRDIEBOEEE. HAEENEICELST
By, ILHICHER. 1588, BEOFRCHAEICL>THEERS, HIX
EERFE LTS T 55%E. 1 BHAYHN0.01ng~609f2F. FF L <IFH
0.1mg~24gF2E., L YFFE L < IE#0. Img~69iREAIXKET D ENTE D,
¥E5EREIE 1B 10~0. XIE1H~2BE0FRZERET D ENTE
%,

AFEBOBESIE, ERHBLAE T2 MOTY h U EEEEBHESICHED
EE] OREICT L. tMOERA D=L TERT 2EF. HI 2 X%
1 (45F2015-912295 0 8) ICHART 57 v FEV AXKEE CAEDLOHICHE
AZEB T FVEETOTLUmRNAOIBERIICHEFBNARINEZSEC TV F
Y AKER) EEHICER. RIFF® L TERT2IENTE S,

AFERIZ, YZ2MOTYAVEHOVERN—ILY VBBOEREZRET S
EEFHET D BYAMNOT A —DOREFEICERSN. BHPAMOT 1 —
ICiE. FCMD, 2 hB 74 VERBE (TavzVXBE/ Ry A—BFHIX b
O74—) . REEHIAMNOT 1« —, BEABRFEBEHIZ bOT 14—,
IXA)— - RLATJRBEFHF IR OT 1 —. RIFEFHCDP-1) E b —JLEFHY
Z2hO74—, BRREMHYZ NOT 4 —REDPFEFLN, YR MOT) AV
FEHEHER CRERZIRRICLZ2EDEH D, HVAMDT 1 —DEEIC
BWT, Y2 A7) AVEEOYEN—ILY VEBOREAHMHETEIET
EBYANOT 4 —OFEEEREBH. LYBETIREERAEERRTSZIEN
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[0028]

[0029]

[0030]

[0031]

rk
N

TX 2,

I SICARFEBRIE T 7 F VBN CFKRPEEDRIE S EICH BR, AFERICSH
WT. 79 FVRUFKRPOZFM A LLE TS, WThd U E M—ILEg
MEESREM. BRMICIZCDP-1 E h —)Lh  SRbobP % FESE FR ICRbOSP & #EA X
TCHEEEERT 2EBBRTHDIEEIOND, 7V FVIIRS ILRTE
REMEB L. FRRPIZE 6 ICRTBREEEET S, ChHDOBRRIGNS
. BIEROY EN—VEBBREEEAET S ENTEDS, IHIC. &K
BRIE 7 0 F VEMEXISFKRPSEMDRIE A EICEL Y. BROEFHILEMN ST
9 F U XISFKRPDSEMICH B RIFTILEMER V) —=v T L., ERT S
ZENTED, 77 F U RXISFKRRPOFHICHEZRITTILEMIE. BDFiL
EMTH->THEIWVWL. VNI EBERZEO—HEZRERT 280 TFLEYMET
Ho>THLW,

70 FVOBFRFEMEIF. BIZIEUTD1) RU'2) OIREZSLHEICE
YHIET DI ENTES, CoreM3EV R bOS Y h U HEHEA BN T 2HEHED
—ETH> T, FEHEE L TGalNAc B 1-3GLecNACE ST,

1) GalNAcB1-3GlcNAcAEEE & L, COP-Y E h— I & EHSEKE LTEDR
IZ. ISICHRERENA TRIGI T 2THE ;

2) RISEMTHZD)E M=) VBB 1 D F A2 ST 6alNAc B 1-3GLcNAC % RIE
T 5ITiE,

1) ) VERIECoreM3ERER FF REEEE L. CDP-)) E h— L& REHESH &
LTEURIC, SHICKRBZMATRINEESIIE;

2) RISEMTHZ)VER—IL) VBB1 2F A28 ") VEE{tCoreM3EEHR T
F RZRAET 5 ITE,

EEB1) DY) VEEECoreMIBERR TF RDRTF REEFIDH & LT, Ac-AT
(Man)PAPVAAIGPK-NH, (EBHIES 2) HEIFLN B,

T FVOFEHAEARAEZZFRBLT, 77 F v &EmIEEMEERIHE,
TV FVOFEHICHEERIEFTILEN BT DI ENTES, HIZIE. KL
TD1’ ) RU'2 ) OIREEUCAEICLDIENTES,
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[0032]

[0033]

[0034]

[0035]

1’ ) GalNAcB1-3GlcNAcEEE & L, COP-Y E hM—ILEREHRSEE LTED
RIS, ISHICHMBT I F Y EIEREEMENMATRIGESESIRE ;
27 ) RICEMTH B Y E M=) V1 5F 22T 6alNAc B 1-3GLcNAc% Rl
i R
17 ) ) VEfbCoreM3ERAR 7F REEE & L. CDP-) E h—IL ZHBEHEH
ELTEUVRIC. ILIKHMBBTIVF U EEREEMEMATRLIEST
2 ;
2) RISEMITHD)VEN—=ILYVEB1HTESE) VER{LCoreMMELFR T
FRZAEY 2T,

EE1 ) DY UEECoreM3BERER TF RORTF REEFHIDFI & LT, Ac-
AT (Man)PAPVAAIGPK-NH, (E25IES2) MEIFH5Nn 2, L1 ) kU2’ )
DIRICEVT, 1) OIRTEAELEMEZITLVWRENRE L THE
THIENTES, BEILEMN TV FUOEHZIERIEIEREZETS
Zald. RDEMIRRICERTE LS, EREEMH 7 7 F > OEMEZ2ER
SHLERZETHEEIE. RIGEMHINRICLENTREWMEZRT,

BlzIEe N7 F 2 DEEFIEHRIE. GenBank RefSeq: NM 006731 (E2FIE
53) IKATRINTHY., 7I/BEIIILUTORINES S THEIN D,
DRI ) FUREEBRBALERS 77 F o THY . MBEADBET I FV
THHb, 77 FVOEREBEUZEY R\ UELOMBRZ A& LTHRIE
SETHERTDZIENTEDS, B, BEINES4ICRT 7 I/BEETIODD
5, Tyr28hH#IEDA RV ETOEIZETEEDN LD, TONKRIRICIE,
BRIESSICRT 7 I /BENENNTEIENTES, BIESSICRYT
sl the signal sequence of Gaussia luciferase., His/myc tags. SlIfREZ
F41 M TH 3,

ENTOFOOT I/ BRES (BEHES4)

MSRINKNVVLALLTLTSSAFLLFQLYYYKHYLSTKNGAGLSKSKGSRIGFDSTQWRAVKKF IMLTSNQN
VPVFLIDPLILELINKNFEQVKNTSHGSTSQCKFFCVPRDFTAFALQYHLWKNEEGWFRIAENMGFQCL
KIESKDPRLDGIDSLSGTEIPLHYICKLATHAIHLVVFHERSGNYLWHGHLRLKEHIDRKFVPFRKLQF
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[0036]

[0037]

[0038]

[0039]

[0040]

GRYPGAFDRPELQQVTVDGLEVL IPKDPMHFVEEVPHSRF IECRYKEARAFFQQYLDDNTVEAVAFRKS
AKELLQLAAKTLNKLGVPFWLSSGTCLGWYRQCNIIPYSKDVDLGIFIQDYKSDIILAFQDAGLPLKHK
FGKVEDSLELSFQGKDDVKLDVFFFYEETDHMWNGGTQAKTGKKFKYLFPKFTLCWTEFVDMKVHVPCE
TLEYIEANYGKTWKIPVKTWDWKRSPPNVQPNGIWPISEWDEVIQLY
&% (B5&ES5)
MGVKVLFALICIAVAEAKPTHHHHHHEQKL ISEEDLRNS

FKRPOBEZRIE ML, L7 7 F v OBREHE BRI, BIZIEUTOD1)
B02) OIRZ#ECHEICLYRAET DI ENTE S,
1) YEM—=ILY VEE% 1 9F{IIN L 7=GalNAc B 1-3GLcNAc&ZEE & L, CDP-
JERN—ILEREHESEKE LTECRIC, IDICHREENZ TRIGIE 2T
2) RIBEMTHDYE M=) VEE2 HF A ET6alNAc B 1-3GLcNAC % IE
T 5ITiE,
1) YEN=ILY) VERE 1 HFEMLEY VER{ECoreMMERER FF K= HEE
EL. COP-YEM—ILEBEHRSEE LTEORIC. ISICREZNATRE
IEHBHIIE;
2) RISEMITHDVER =) VB2H9F5ET ) VER{bCoreMEEHR T
F RZRAET 5 ITE,

EEB1) DY) VEEECoreMIBERR TF RDRTF REEFIDH & LT, Ac-AT
(Man)PAPVAAIGPK-NH, (EBHIES 2) HEIFLN B,

FKRPODSEMERIE H:E%FIE L T, FKRP & IxEIEEW = /ER I, FKRPDE
MICHEZRIFTELEMERERTEIENTES, flIAIE UTO1 ) &

2" ) OIREZEBLHEICLBIENTES,
17 ) YEM=LY VEE%E 1 9FINL 7=G6alNAc B 1-3GlcNAcZEE & L. CD
P-)EN—ILERBHEAE LTEORIC, I SICHMEFKRP & ZFELEM%E
MATRIGIE2TIE;
2) RIBEMTHDYE M=) VEE2 HF A ET6alNAc B 1-3GLcNAC % IE
T 5ITiE,
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[0041]

[0042]

[0043]

17 ) YEM=ILY) VEEE 1 9FIL) VER{ECoreMMEMR T F K& &
BEL, ODP-)Eb—LNZEREHEEE LTEORIC, I 5ICHMIELFKRP & &
FEEMEMATRIGIESIRE;

2) RISEMTHD)ER—IL) VB2 HF 2T ") VEECoreM3EERR T
FRZAEY 2T,

EE17 ) DY) VEB{ECoreMMBEER TF RORTF NEIIOHIE LT, Ac-
AT(Man)PAPVAAIGPK-NH, (E5I&ES2) A&EIFoNn3, L1 ) RU2’ )
DIRICBEWT, 17 ) OIRTEHLEMEZILVWRETRE L TUE
5, IZREILEMHFRPOFM ZIEEI L2 FRZE T 515513, RIGEY
BHBICEARTE L. EHIESYHIFKRRPOESE 2 ER I 2ERE2ET 2%
B, RISEMINRICERTEWMEZTRT,

Bl Z Lt FFKRPODSEIZFIBHRIE. GenBank RefSeq: NM_024301 (F25I&S 6
) ICHERINTSEY., TOT7 I /BESIE. UTORIEST THREIND
o DIBEIFKRPIZIREBERMIZ R FKRPTH Y., HIRBA D MBEFKRPTHH B, F
KRPOIREBERL Z Y BRE WD A& L TRIBIETERT &
NTEDS, PIZIE, BEIESTICRT 7 I /BESIDD> S, Asn33hHi#1ED

R ETOEINEZEOCEBEN LD, TONKFICIE. BEIESSICRT 7 I
/BB AT B EMNTE S, BIES 8ICTHEZTIEthe signal sequ
ence of murine preprotrypsin, His/myc tagsTd 5,

b NFKRPOD 77 X / BEECH (BESIES 7)
MRLTRCQAALAAAITLNLLVLFYVSWLQHQPRNSRARGPRRASAAGPRVTVLVREFEAFDNAVPELVDS
FLQQDPAQPVVVAADTLPYPPLALPRIPNVRLALLQPALDRPAAASRPETYVATEFVALVPDGARAEAP
GLLERMVEALRAGSARLVAAPVATANPARCLALNVSLREWTARYGAAPAAPRCDALDGDAVVLLRARDL
FNLSAPLARPVGTSLFLQTALRGWAVQLLDLTFAAARQPPLATAHARWKAEREGRARRAALLRALGIRL
VSWEGGRLEWF GCNKETTRCFGTVVGDTPAYLYEERWTPPCCLRALRETARYVVGVLEAAGVRYWLEGG
SLLGAARHGDIIPWDYDVDLGIYLEDVGNCEQLRGAEAGSVVDERGFVWEKAVEGDFFRVQYSESNHLH
VDLWPFYPRNGVMTKDTWLDHRQDVEFPEHFLQOPLVPLPFAGFVAQAPNNYRRFLELKFGPGVIENPQY
PNPALLSLTGSG
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[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

&% (Bc51ES 8)
MSALLILALVGAAVADYKHHHHHHEQKLISEEDLR

79 FVRFKRPOEERRIGIE. BIZIE3TE1CDRESRHE T, 59 ~4885HE
CFFELCRN~UBERBIEDIETERIND, 77 FViE. EEMIC
FESICRYEREEZE L. RBEBDXVEMN-—L) VE15FE22TY
VEB{ECoreM3ERRR T F RABIF LD, 7/ Fid. CDP-Y E M—ILH SR
bo5P % 3l Z (ZHESR A DGa INAC-3ER L ICHES X B THEHEZ BT 2 &R (C
DP-Rbo: GalNAc-3 RboSPEZFSE¥R) TH D &EZ bhd, FKRPIE, BEMIC
G ICRIEREEZE L. RBEDZIVEN L) VE2HFE2TY
VER{ECoreM3BER R 7F RHZIF 5 h B, FKRPIE. CDP-Y) E h—JLH> SRbo5P
. BIZISHEHEFD ) E =LY VEBOCIERALICHES I B THEHEE AR T 2
8% E#%R (CDP-Rbo: Rbo5P-1 RboSPEREEER) THBHEE X b d,

79 F U OFKRPOBERRISICE YR ONIRIGED. HIZIE)VERM=ILY
V1 HTFTEESTY VERECoreM3® Y E R—ILY VB2 5T E ST VERIEC
oreM3EERR T F K&, HPLC, BEEH#Hr. LC/MS, MR G HARRECDP-1) E
=%, BREAMOAFEXIESEEARINDIHLDDIHEICLYRET S
ZENTED,

AFRIG, EEERALIEDME T 7 F 2 XIEDMEFKRPIC® K&, 23 inEY
D70FvESUHEHE (UT,. 9B FUEER] ) XIGDMEFKRPEZ S
CEE (T, T9MEFKRPERE] ) X, 77 F VFKRPOEER KIS DRIE
RICBWT, BMERTZIENTE. BIZEEEMDR V) —=VJIC
FRTDHIENTES, INODRIERICEATRLSWET V7 FUEHEX
& EIFKRPER R IF. BARERABREERGLE LTHFERTEHIENTES,

AFERIZ, ISICTI7FVELAERF Y MRUFKRPAIERF v MIESR
o TNHDFEMAERF Y MG, EEREAREZENRE L TH R EEEH
. BHEFESUHERY / XEBRFELESUCHAEELEBRE LTEFEES
ENTES,

7O0FVEMERNERFY PELTRUT2EXRET DI ENTES, &EE
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AEEE LT, GalNAcB1-3GlcNAcZZTLEE (LT GalNAc B 1-3GLcNACE,
| ) XY VEECoreMIBEMAR T F RESTHE (LUF Y VigbCoreM3
B TF REE] ) OVWThHAEBIRT D &N TES, ) VE{ECoreM3
BEERTF RORTF REFIODOF & LT, Ac-AT(Man) PAPVAAIGPK-NH, (BZ%!I#E
52) HBEFOLND, BERSEEEOHEL LT, (P-YEM—ILESTH
2 (UTF ICP-JER—ILEE] ) BBEITFOND, BREZEUCARE LT
MBI FUESUEE (UT 9WB77FVEE] ) 2E#AYTSC
ENTED, BIAEREFRDO T VFUVEHOAERET 2IFEICIE. 2WE
JU0FVRRERERLASTELN, el 7I9FVOERICREZRIFT
EEMOERERRET 2HBEFITE. DBBRIIVFUVEAEEERTLIEN
TED, WBT7IVFUVERER, 79FVOBEERE L THERTS L
MNTE S,

[0050] FKRPSFMERIERFv hE LTIUT2EBKET D ENTES, EERA
RELT, VEM=ILY VEEZ 1 2 FMI L 7GalNAc B 1-3GLcNAcZ 2 LA
(WULF T ERM=JLY) VB2E 1 GalNAc B 1-3GLcNACEE=E] ) i E ~R—JLY)
VEEE 1 DFAMUEZY VER{ECoreMMEMR FF REZSTHE (UMTF MY E
h—IL) VEE1 Y VEB{ECoreM3BEER TF REE] ) OVWThH A BIRT 2
ZENTED, ) VERIECoreMMEMR TF RORTF REEHDFI & LT, Ac-
AT (Man) PAPVAAIGPK-NH, (EEIES 2) HEIFOoND, BHEFREZEUEHELS
LT, CDP-Y Eb—ILZz2TEE (LT ICDP-) E M—JLEEE] ) IFEITFS
hz, BRREZEUCHEES LT, 9WEFKRPZSOHE (LUT T2 BEUFKRP
HE| ) ZERTL2IENTES, HIAEREFRDOFKRPEED A ZRET S
BEICIE, DMEFKRPEZEIIFERA LM TH LW, F/o. FKRPOEMICHE
ERIFTILENOELEHAT 2HBEFICIE. DBEFKRPAELZFERT 3
EDNTED, DMEFKRPRERIZ., FKRPOBRERE L THFERATZIENT
x5,

[0051] ISPD, 74 F YV RUFKRPOWTIHIDELGFHNRIBIIEE L TV 5l
ERWTCYZ2MOTYY DU BHEBITSENTES, ISPD, 779F UK
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[0052]

[0053]

[0054]

VFKRPOWThADBEFHIRBRIZEE L TWBMIEIE. 7/ LIRESOD
FHRICLYERTZENTEDS, BRTFE2REIELHBREXEBERETFZE
HEIEMEEERTDIENTES, F/o £EISPD. 79 F > K UFKRP
OWTNHDOEGTFNIREXIIZEZL TVWAHIBORHLY IR OY Y B
VIEHIEMER A 4O BRERRMIREER TS EHTES, LEISPD, 7
JF . FKRROWTNADEBEETEREHDIWEEEZEBALLME. T
Y2 MO DU REEEHEE S A D BEHFMRICH LT, COP-) E
= (BfR XEEBENS Vv RT72 02 aVERERELEBOZRML.
BE%. MEZLOINL. YR MOT) AVOREIRREHET I ENTE
%, BRBHUERIC, PAMOATYAVOEBEHERICHRLHDEEZLND
BEFEEYMEERIESET. P2 8A7Y Y OREEIRRE 2 1BEICIER
ILEMOMREZRIIT DI ENTES, YA AT Y OREFEIKTOMHKER
X, VIRArTOY MEPREREERE. BRLANOAEEERTSE
NTEBL., SHREARINDIAZEEZEBATHIENTES,

el

UT, ARADEEZRDD-DICSERRCERBIZE T TARPZF
HMUICEREBT 24 ARBIE N SOEFEFICREINDEHDTIEARL,
(BEHI1)

ASEFTIE, ARPEERTBICE- ALV NOT ) H VU EHEOBER
Wridig, RUHESEBEOBNTOLOOEESMAY A NOJ) H Yy ORERIC
DWTERAAT 5,

JZ2MAT) AVEHEHOBEBTZTOICELY . EEERD S IEENTIC
WERY VY TNEERERTIONR#ETH >/, —AT. YV TILEDOKE
FEATREREGFRARIAICOVTIL, EHEMRICEGFREAMBA VAL
OJ)AVAERRIETH, EHEEBOI A NOTY) HhY & AKRGEERES
AL OREEMEMINDIVRIZZT DO TEL . ERTOREHEBEEE XERD
CEEMETH >, BIC, PR MOTY AVICIEHEEESRNELEZ Y
Vo MUAZVEREN4 OLFRRERFE L. BEEBMORH—EIBEV &
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[0055]

[0056]

[0057]

Y., EHEHARARSICIEI2BERO—D2THo 1k,

FIT, FY. BEETHEBACZANOTY AVICEFEBEOT R O Y
HY EREBOEBNLEHA ST 2MBEMERER L, TOFBRE. NIH3T
MM TIE. BETHEBRAYZ MO AV ICEMRTEENAFEHIMEMHS
nNsdZ&z=zRE LKA,

EERICED X, BREFHEBABEICLY. D250 B ONKRIREKIAE
B (73X /BES1ZEHH313EE) SHEHEEBMEBA (NFRImBIRMEEIC
KLFUVEBRICEETS) OYVYRPMNLAZVEEFHTEEETL20
TIJ/B (Z2bOT)AVOTI/BESINAEZEEHNHIBEE) ICREL
EBHER (W) YR ATYAVERE L, YR MNOT Y By ORABRE
ICHWVWT. NRIFKIREEIEIN0BFEDO7I /BT 7Ot Y 755135
=&, BITICAWERBREOYZ NOJY AVICEBEELAW, DFY,
MiICAWEZ b OJY) Avid, 72 /BESNEENHIBEEETTHE
I d, Bk, P2 MOJY LY ONKHKRIAGEE. 1909FEO7 I /%
MLAZUDOAFAZUAREIELEZER (TI9M) £/EH L, 190F
BOZEBAIGEHBHBEICIISENTULRVA, 190BEIEELLEE
L hiE, £ENEHO—FSTHZ2FO0— Xyl) &7 onvEg (
GlcA) D¥EABA&ETHRYIRLIEBE (Xyl-GlcAY E— ) AEBEXhA
W, BIZ, 207X /JEBEDEFIAFIC) I VEEEZEAL, 320BBD7 I /BB
HERLAZUDL) I VICEEIEE, UV UUMBRAMETLIYME{LT
XHZER (T320K) BEE LA, LT, BEE ZERERICRE LAWVWE
GEFHEBEAVANOT Y A%, B TrDG) &V, FEEBHESRAE 2 07
/B (AMAT)AVOTI/BESINAEENLIPEE) ICRELEL
FERIZ2 b OT) AV % D) . ZEBII bOJ ) ho &~ DN
1 XIE TDGR2K ] &S, ChoDBmAIZ2 AT AV OCKRIRICTL oY
3 VUIRRERS, Fc¥ %220t D%, &4 [DGFcl . [DGFc'] . [DGFcToo
1. TDGFem2K] &\\5,

rDG% FIR T HNIHTILZ EFHITMAEMREZBIIL L /. £ DRER. DG & DGE2K|C
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[0058]

[0059]

[0060]

IFEIERNESEMERI I N D Z & Z R LD, DENONT IS A IRRMINESRIEEN IS &
Lo,

rDGZ E FIENIH3TIMIAE %#Bel loCe L IMIZEBEBICT 1 BAEEEL, IE8LE
%EUX L7z, Protein A-beadsZ W T, HELFEMNSDGFcEEIIN L 2, RV
T, LoV vBERDIBICE YFch JERD ZIRT L. Protein A-beadsiCT
Fc# JED%EBREL. I FF+ -beadsiC & YPreScission Protease % &
E L7 rDGICIEEIENZ & DREHEUADEHE I N TWB D, 0-glycos
idase& a2, 3,6,8, 9-neuramidasefLIBIC &k > T, ¥ 7ILER & 0-GalNAcEIFESH
EMREL, BICAFURBASLTONBET Y E=Y L5848 (0.1, 0.25,
0.5, 0.75MDRXF v 774 TEH) IC& Y. DeEDE L. FEHESHEITHEA
Ble Ui,

MALDI-TOF & W/ EHEDHTICL Y. BIRBERT 1T o /c. HEDMENE
MALDI-TOF mass spectrometer (Applied Biosystems) #{EF L7/, DG TIL
. BREFRTY VEZDU LBHEZSIC, XyLl-GlcA) E—MDEMETRY. B
E3BEROY JFILBMEIhl &b, FEMBEENMEMINLIEN
T~INf, —H, DEMTL, Xyl-GlcA) E—rAEBH ST, KbV II6138
DEEETRITE—IIFENE, TOD6IBOEEEE DERTF RigXyl-Glc
AVE— NBEDHDEBMINTWRWED &A%, £IEFEMEHIT) VY
IZTIEEICLY IT7RBEICHEELTVWD EXNED, VUVBYIZTL
BEEEEFICEIENY 27 vib KETDDFERTF K& IBT 5 &, 54020
BEZEDERTFRIEONS, DFEY, 6138-54020=THELNBEET3
COMEHDEFENREI N,

V=TFAF 2y 7 (LTQ) &BHFET—) ILMESHTEE (Orbitr
ap) D2 DDDEDSADBNATY vy REEHSHTL ZFT L (LTQ XL™ ion t
rap mass spectrometer, Thermo Fisher Scientifictt) #FHWTEET36D
VESHOBIRD EMTLIcE TS5, 0EDDXyl-GleAa=y h &, BEE134LE
OB 1—y MIZOEFERETEIENTING, BEIMEBODKD =R
BEESWMT D&, 134ECGH0:DIZEREE DR F. 80 VEETHB Z &
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[0061]

[0062]

[0063]

Mootz CHODIEEWE., YER—=I, F2) b=, PSER =IO
WINDNTHBHD. TRENEEEYESE LT, DCOEEER DT AT >
ol B, D2MOT)AVICYER=LULHIEFEFNTWVWE I ENBHELMIR
27,

EICEY, OT7HEEEXyLI-GlcA) E— M Z2HEIEE7360EEIF. Y E K
— LY VEE—UE =LY VEE-Xy|-GlLcATH B T EPBELMNCR >, T
CDERAKZH Y ER—=JL Y VEAEENRTWSE I & =R LE, YEN—=ILY
VERIE., T —ED/NY T TREY BEEOME) ICOAFENERS
nNTWEDS, BABICSFZVEN—LY VEIZERIh TWah >k, %
T UMTFIKRTEERAICLY T2 bOT ) h U BEHEHESICHES KB
DEEEGETFEIE M=) VBB RESHICHEA AT NS D OB % fZHT L
720

(EHEHI1) ISPDOER

AEREHTIE. HYAMOT 1 —BEEBFO—D2THBISPDICDOWVT,
JZ2NOT) A UREHBERICE T HHEEE R L,

1. EZISPDIC & 3Rk

NF)FTI COP-YEM—LiIF)VERM—ILY VB (JE~—JLEY) VB8
: Rbo5P) ECTPORIGICK > TEKIND, RNEREFITIZISPDOERICD W
T. YEM =) VBN LCTPAEEE (Substrate) & LTCDP-YEM—IL %
BRIBEMNMIDWTHRET L7, His—tagftb NISPDAEEFHEBABEICLY
ER L., BEFRIRE L, & NISPDODERFIEERIE. RefSeq: NM 00110142642
FARINhTW5, fFRLAZE MISPDEY EM—IL) VEERUCTPERES L CTEE
RRIGI . BRRIEYEHPLCTHM Lz, BERRMGIE. £ NISPD%A 100 mM
MOPS-NaOH (pH 7.4), 10 mM MgCL,, 1 mM CTP, 2 mM Rbo5P &5140 w LD &ty
AT, 37C. 2BRERIGDEMSE TIT o7, HPLCIE, 4.6X 150 mm COSMOSIL®
PBr#1 5 4 (Nacalai Tesque) ZFWT., 34X % / —IL/9TAEFEE N Y) TFILT
TV (pH 7.3) T30 CTDisocratic;iAHDEHETITVL, BRI % 254nm
DRHIEETHRE L, BRRIGAITHONZE—JIZEBEE LTOCTPTH
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[0064]

[0065]

[0066]

[0067]

et BRRIGETRCTPOE—7IEED L. #HifcsE—2o & LTCP-Y E b
— AR IN (”3%E) ., ZhiT&Y., ISPDIECDP-1) E b — L &EER
THdIEeNERINL (B2) ,

2. ZTREAISPDIC & 3 Kb

ISPDEREEICHRDZEERISPD (p.DI56N, p.M213R, p.T238I) IZDWT,
EEE1. CRAFEILIYER2BETEBIISPDAER L, BRRIBETo L
o BRRHYMITHDBCP-)EN—ILEBEHER L, TOFR. COP-) E ~h—
WaRTE—VEIXERISPDTRIGI BB E &R TEN >z, ZERISP
DIC & NUIECDP-) E M —IJLOEREMEVWZ &R I N (B3 H)
COP-JEh—=JLiE, YE M=) VEIREHEICHAATIN S ODREHRSE
GEEELTEETHD, AEREHOBRIY. ISPDICLYCDP-) E ~—J
HEEARTEDN, TEAISPDTICIP-) E N—ILDEBRHICKEEZ XL
ERKBILEZZENEZI SN,

(RHEHI2) 79 F VDR

AEEHTIE. HIRAIOT 1 —BEBLEFO—2THBfukutinlcDWT
U2 MO7Y A UREEBEICH T DR AR L,

1. EE7VFVICLBRIE

D287 AVEEOSHRICKIET 7V F U OERICOWTRET L,
ERDIVFUEBGTFRBRIBEICLIVERLEZ E N7 I9FVDERTE
#RIL. RefSeq: NM_Q06731CFRINTWD, 77 F VIKEE @RI &Y B
MBI OB A RS UTREIE L, OOP-) E M-I &REHEFEE ()
Eh—iL) VBOHST) &L, ) VEB{ECoreMIERIR S F RAESEEE
EL. FRLAEDBEE NV IFVERAELTBRRIGI . BRRIGHEH
PLCICK YT L/, BRRIGIE. 7HO—RE—-XICHEELEENDVFY
25 %100 mM MES (pH 6.5) , 0.5 mM CDP-Rbo, 0.1 mM ') »E&{kCoreM3(&
R 7FF K, 10 mM MnCLl,, 10mM MgCl,, 0.5% Triton X-100 &5t50 u LD Xt
T, 37C. 16BERMBDOFHETIT oz, BERRIGYE5X250 mm Mightys
il RP-18GP Aqua #1154 (Kanto Chemical) % FBUN/oXABHPLCIC THOBE L 72
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[0068]

[0069]

o SBIEA%0.1% TFA (trifluoroacetic acid) 2HZKEK, ABIEB%A0.1% TFA
EET7EMZRYILEL 1 nl/min®FET. 0%—40%0DAEBD EIFRE S
BEORGTHRERGD ZBE L, BHWZ214mORAETHRE L, 22
T. CoreM3ig 2 bO/Y) homEHZBNR T 2HEEHD—ETH > T, GalNAc
B 1-3GLcNAc B 1-dMan-H 575 (B4 BHR) . Mand') VEEIEIhTWB 2 &
B, TOEOHEEEBHICEETH D, T I T, RTF R&E, Ac-ATPAPVAALG
PK-NH, (BEFIES 1) WD, TORTFRETZ MOT Y A2 OB % &K
LTWaNR ML AZUROED LIS ENGL, GROBRIE. ManfE8FEI M L
A=V HEBWBH, Ac-AT(Man)PAPVAAIGPK-NH, (B3IE=S2) &4 3, BEF
ES 2 DManiEfiR 7F R & HFEA4#HT, POMGNT2, B3GALNT2, POMKIC & % E%
PR ARERRGICE Y, ) VEECoreM3BEER P F REAE L, 79 FV
BRRIGAISESTSEETHD ) VBB ECoreMBEi R FF KO- L
ShAalny (B5AM. RERD « RISHEIEY VBECoreMUEEIXTF KD
E—2 B L. #FIlProduct1 DE—I A LN (H5AEM., RInR)
Z DProduct | DIBEZEENMTIC L Y EMNT LR, Productlid 1 5FD
DERN=ILY) VEEEST ) VERLCoreMMBERR TF RTH B Z &R I N
e (M5Z&EL&Y2FH) . ThiC&Y, e bTIFUIE CDP-JE~—Ib
NS YEN—ILY) VEREREHICHAADER, VEMN I EBERTHS T
ENMERINE (M2) .
2. BEERT ) FUICLBRIG
TJUVFUEREBHEICHRZIEREB TV F > (p.M33T, p.R307Q) ICDWT,
EEE1. EAFRCSLYPBBBLFHEZ 77 F UV 2FEL. RFERICE
UBRRbZT>7%, p.MI3BTEER TV F U TIIBERRIGY TH Productl
ERTE—VENER TV FUDFEEEATELS (M5&ELLY 3FEB)
. p.RIIOEERRI 7/ F v TldProductl 2" T E— AR TE AN > = (F
S5ELLYA4ER) , 2FY, BERIIFUICINE YVEM =LY VB
EEBRBRAUENMET L TWE I &R INL,
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[0070]

[0071]

[0072]

[0073]

BRRICYEZZBIER (WR) TETL., YERN—LY VEIEET SEB
BLICDWTEE Lz, BATIE 1 RITH-13C (HSQC) R UF 2 RIT'H-3P (HMBC)
kYUTHot, TORR. 7V F i, COP-Y) E b —JLh SRbo5P % HESHAH D
Ga INAC-3ERLICERFE S THEHZ XY 2% B (GalNAc-3 RboSPERFE%
) THDEEZ DN,

(=FEHI3) FKRPODEFT

AERFITIZ. BHPAMOT 1 —BEEGRFO—DTHBFKRPIZD VT,
JZ2NOT) A UREHBERICE T HHEEE R L,

1. IEBFKRPIC & % Kt

2887 AVEEOESHICKIETFKRPOERICDOWTHET Lz, & RF
KRP% Bin FHEM X BIEICL Y IER L7z, & MNFKRPOEGFIEERIE. RefSeq:
NM_024301ICRATRINT WS, Riefl 2 & EHEkICFKRPIZIEE BRI ZEX Y BRE
DMEIDMI AR E L TRIBI B, ERfEFI2 ERBHRICCOP-1) E M—IL & HE
HEHEE (VEM—ILY) VBO#HET) & L. EREMI2TERELET 9F
DYERN=ILY) VEBESORERTF R (Productl) #HESEEEE LT, #
LB E NFKRPERE L TBRRIGI H,. BRRIEWEHPLCTHML
= (M6) , BERIGIE., 7HAO0—AE—XIC#HES L7k NFKRP 25 L% 100
mM MES (pH 6.5) , 0.5 mM CDP-Rbo, 0.1 mM ') E k—JL 1) VEE-1 VER{ECo
reM3{E8E R 7F K, 10 mM MnCl,, 10mM MgCl,, 0.5% Triton X-100 &5t50 u L
DRHEPT, 37C, 16RERISORETIT> o, BRRGYEEEH 2 &
FFEICEL YHBHPLOIC ToRE, BH L, BHEMZ214mDIRNE THRIE L7

RESEINEProductl E—7 L& bhanwh (M6 AR, RIGED « R
#1&, Product1E—2 DR Y ICH ICProduct2 E— I & SNz (I
6 AN, RiHNtE) o« ZTDProduct2®EE— 4V 2EENFTDE2HFDYE L
— LY VBEST VEB{ECoreMMEEIRTF RTH D Z &R INE (K
6ELELY2FH) . ZhICEY., B MKRPIE, COP-JER=ILHOS I E L
—Y) VEBEREHICHAACER. VE N—ILEBRBRTH D I O HEERY
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[0074]

[0075]

[0076]

hiz (K2) .
2, TEIFKRPIC & 3 R

FKRPZE R E£EIT{%5p. YI0OINEEEIFKRPICD W T, LB 1. EEFEICLY
DMBBREFHHMRAFKRPZFRIL. BRRIGZT o7, REIFKRPTIIEER
RIS TdH BProduct2an g E— VU ENEEFKRPDIZFE & EEARTIE . Produ
ctlDE—=IDFE>TWwWiz (I6ALLY3EE) . 2FY. EERFKRPTIZ
JE ML) VEREREBREMEMET L TWS Z &N ERI N, BRERL
MONMREEAT 217720, YE M=)V VEBAAEES T 2EMICOWTERELE
o FKRP{Z, CDP-1) &k —JL A HRbo5P % FESHAD ) E b —JL5Y Y ERDCIERAL
ICEnB I B CHEH 2 G T 5875 EE%R (CDP-Rbo: Rbo5P-1RbobPER#EEZR) T
HdEEZI LN,

(Efefl4) BEETILMETOY Eb—IL ) U EEEM

AERFITIE, ISPD, 79 F U XIFFKRPOWTF A RIE L TW S HARIC
BIFB)ERN=ILY VEBOEBMICDWTHEER L7z, CRISPR/CASID 4/ LfwEe
FEeAWT, ThENOBEFHIRELHAPITEREZER L. ZEFETTILHME
fa& Lz, RIBEZIIDNAY — Y A THRE L, EROBEEIZEEDESR
HELDN, BLEFHEEEREBELTVWAEWVWI ATIRAETHEDT, £F
IR E WD T &N TE B,

B 7 LEEORMIBICEWVWT, ENETNOXRIEMAE (CRISPROL —Y) Tid
MEHDNRIBL TWS Z EDHEINL, T, RESELEGFEINI VR
7z avIcLYBRRIETLEBENSAEEBLIEZEDS (RescueD L —
V) . ERLUZMEOERET VMRS L TOESMANMBAINEZ, b
OHIEIC, SEH1 SAKICDMERRIE CHEELEEON THEAT L, E
HE (Normal) OMETIE. ZFEHTRI LDIC. YE M=) VEEESTT
JTHRINZE—IH’EINE (F7) , ISPDRP DI FUEREBEBLTWS
MAETIE. HEHEICBWTYE =LY VEBOEBIRI 5RVD T, 736TH
ThaE—JRlBREINhAN>%, —7FH. FKRPRIETIE, v&2HD) E R
— LY VEBIFHAIAENDB DT, 1B THRINZODTFO—EATHBYE ~—
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[0077]

[0078]

[0079]

WY VEEE 1 9FSURBEIREINAE, chICkY., EFEFT1~3TRT
ST — Y PBREET — I 2SR TI/EIEOLNLEEALOND,
T/, TOT &, ISPD, 79 F 2, FKRPOEEICL Y., £ERNYE ~—IL

) VBIBMA T DICIThNT, YR NOTY A UEEEBHESICE Y KRN
RIET D ENTINL,

(EHEFI5) CDP-1 E h—JLIE5IC & 2HEHEHEETORE

Eifl 1 XU 4 OFER. ISPDRIEEBETIL, MEATP-) E =D
EEKTDIENTET, EFERYEM—IL) VEBEBHOREICL>TYR
hOJ )V EHEHEBICEIREIRET S ENRIN, RNEHEH
T&. CRISPR/CASIMD 4/ LiimseiE % FA LN THAPTHERR K UMHEKHERRIC D\ T ISP
DAVRIEL TW Bl Z S U/, HAPTHERRIZ & b 5 MfEsEEMRE (KBM7)
ETHDIEHEMBE/RTHY . &/ LIREEBWERICITD T & TEEAM
BTH s,

5 8 (OHAP RS K& OHEKSARZ IC D W T, AEFEFITIZWTIZISPDAYRIE L TW
HRWIESTMME% T L. KOIZCRISPR/CASID &/ LfREEIC L YISPDAS ) w &
79 M EN/-ISPDRIEMIE AT, ISPDRIEMAED RIBZEEIIDNAY — 47V X
THER L, TNEThOBERICKIERE! oM OCDP-J E~—JLbZRML. 2
ABSREEE L, AR, MRBERSSHMEREDOYZ FOFY AV %
S, HEHEEMRAREYIRY Y 7Oy MNETHEE LK, HAPTHRE TIXISPD
RIBMFEETH>TH., HIEAMNSCP-Y ER—ILEMA S & CTEFEEMRE
& EBRD o -DGDFESHIERENE L. BEOSHRIOELLEELLOND, ik
. HEKH#ARR TIXISPDRIEHIAE TIXHIBBE AGZE (lipofectamine™) & EIAFICCD
P-)ERN—ILZEETNIEEHOBEN ER INL, DX YISPDRIEE TIE
. COP-UEN—ILOFBRICKYBEHOEHALOEL. BWREEREICLRSEZ
ENRBI N,

Ex ORI AT

DEFRLAELDIC, COP-DERN—ILZBMXDELTERBTS. PR b

OJY QU HEEEMHESICE I RBOAREFICL L, EHEEHEEHIWE
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[0080]

L. TOWRKRBOBERV/ UIRBICH S EROBE ICRIRIITERT
%, YAMOTY A VEHEMERICH I KRRICOWT, REEGFOFR
HHERIN, REORERERNFIAINALIET, WREDDIKERERICDOWVWT

« FYURIRBASARERITEOREICEEL D %,

79 FURFKRPICEEDN H B BEDHZE. BRICE>TT7 7 F VFKRPD
BRIMEAEOICRZDIFTRAL, PEOERIIEFELTVWSEEZ LN
% CEMENEDOICRZ &, EBETITEFNTIRY) o 77 F 2V PFKRPOD
SEMENDLTEREREFET %G1, 77 F VFKRPOEER RIG DM & 73 5 CDP
-JER—LUDAREICHNIE, BRETIERETHEEZFMABLT Y2507 A
VHESHADY E R =LY VBANDEBRCHAADEG EEZ LMD, DF
Y, CDP-Y ¥ h—IL@EFREEIE. ISPDEGFOEEDHAST, 7IVFVE
CFOEEVCFKRPEGCFOEBICEMIRERET L LM/ TE S, T
. ISPD, U F >, FKRRUAADEEFTH->TH, Y2 MOV ) hUEHE
BRICBITDVEN—IL) VEBICRHEZ RIFTEGFTHNIE. ThHDER
FOEBILLIZIZNOTY D UREHEEMHERICHEIRRBICHLTH, AF
BADCDP-) E M —ILEBMKD E LTEET 2BEFITEMITERL D %,
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[55KIA1]

[553K1R2]

[553KIR3]

[553K1R4]

[E53KIR5]

55 KIR6]

[553KIR7]

[53K1R8]

[553KIR9]

fa R D&
COP-YEM—ILNEZBYRDELTEET S, DA MOTY) HUrEHE
EREEICH D KB DEREF,

IZ2NOT) hUKEEIBERERICH D KB, ISPD, FKRP, fukutin
. POMT1, POMT2, DAGI, LARGE, DPM1, DPM2, DPM3, B3GALNT2, GMPPB
. TMEMS, POMK, DOLK, POMGNT1, POMGNT2% T*B4GATIANS:BIRX N B
WINDDBGFNEETHDII I > TRETIRBETHD, &
RIF 1 ICEEHDBEF,

T2 NOT) A VEERESHEEN. YR MNOT) AVEEEICEITZY
Er—IL) VEBOEETHD, FRE1 XL 2 ICEEHDEEH,
IZ2MOTY) A VEEEBHMERICEDI KRN, «-Y 2 bOT) Ay
BEETHD. BKE1~30VWTNHIICEREHDABEE.
a-JZNOT)AVEBEDN. BLEFHI X AT 1« —, Walker-Wa
rburgfE{%E¥. FRERAXE (MEB) . EXmESAY A hO 7« —2I8, [+
B2 07 4 —2MBRGOLHENSBRINDIVTNAOTH S,
FEOKIA 4 IR DA &S,
TZNOTY) hUREEIBMERICHD
W, ST VHAMHREEOESKICE
2 |[CEEE DB ER,
DZ2MOTYAVEHEOVERN I VBBOREAKRET 5 & &
WETE HIAMNOT 1 —DRESE,
UTFOIREZED. 77 F VEHORESE

1) GalNAcB1-3GlcNAcAEEE & L, CDP-Y E h—IL&EHSEE L
TEURIC, IHLIRBZMATRINEESIE;

2) RISEMTHZ)VEN—IL) VEE1 HF A ST GalNAc B 1-3GLcNA
cZAIET 5 IHE,

UTFOIREZED. 77 F VEHORESE

1) ) VEBECoreM3BRER FF REEZ & L. CDP-1 E h—JL % FE#

KRED. ISPDEEFOERICH
BETLIKRBTHD. HKE
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[55K1R10]

[55KIR11]

B RIR12]

[55K1R13]

[55K1R14]

[553KIR15]
[55KIR16]

SHELTEDCRIC. IHIKHRFEZMATRIGIESIRE;

2) RISEMTHZDVEL—IL) V1 DFEST ) VERECoreM3(s
B TF R ERET 2 TR

1) > E2{bCoreM3fEER R FF RAY, Ac—-AT(Man)PAPVAAIGPK-NH, (EZ%IZ&
B52) #8952 VB {ECoreMMERER FF R TH S, FAEKIEI ICEEH
D77 FVEEORESZE,

UTOIREEL. FKRPFEMHDRIESE :

1) VERM=ILY VBE% 1 3F[IN L 7<GalNAc B 1-3GlcNAc &= ELE &
L. COP-) E h—IL&EHEEFHE LTETRIC. ISITREEMAT
RISEHBTIIE;

2) RISEMTHZ)VEN—IL) VB2 HF A ST GalNAc B 1-3GLcNA
cZAIET 5 IHE,

UTOIREEL. FKRPFEMHDRIESE :

1) VDEN=ILY) VEE%Z 1 FAMUEY VB {ECoreM3EERR T F K
EEEE L, COP-) E M= EEHEEEE LTETRIC, I5ICHRIF
EMATRINEEDIIE;

2) RISEMTHZDVEL—IL) VEBE2HFESET ) VERECoreM3(s
B TF R ERET 2 TR

1) > E2{bCoreM3fEER R 7FF R A%, Ac-AT(Man)PAPVAAIGPK-NH, (EZ%IZ&
52) #8952 ") VBB {ECoreMMERERFF RTH 2. FBKIE1 21I58
B OFKRPEMEDAIE 7%,

ISPD, 7V F . FKRROWTNHADEEFNRIBRIIEEZ L THR5H
BERWT, (DP-)ERN—ILXIEBB NSV RT727>a VEEER
ABLEHOZRMLTEBEL. £O%. iEZEIL. X075
NUREBHABITT 22 L2 ET 5. BEHEBORESVROBTA
o

DB T O F U EEUHE,

43 SHEIFKRP % 21,



WO 2018/034334 30 PCT/JP2017/029600

[E5KIR17]

[55K1R18]

[55K1R19]

[5K1R20]

GalNAc B 1-3GlcNAc B 1= BLEFERTCP-) E M-I Z2UHE%E
MELTEC70FVEERNERF Y b, XIFFIEOENRICET 5ICH
MBIV FUESUHAREEBRE LTEC 7V FVEENERF Y b
) VBB {ECoreM3BRER T F RASTUHBRUCIP-) E h—IL 2 ETH
REBRELTEC 7/ FVERANERF Y b, XISRIECOEBMRICE
SICPMBET7IFUEEUHREEEBRE LTED., 77 FViEKRE
A¥v b,

JE M=) V% 1 9 F 00 L 7=6alNAc B 1-3GlcNAc B 1 & ST EE
RUCDP-) EN— I 2 ETCHEEHER E L TEUFKRPEMEAIER+ v
b, XIGBIEEDERICE SICHWEFKRPAZSOHFEZEHE LTS
. FKRPSEMSRIER F v b,

DEM=ILY VEE%E 1 9FAMULI) VER{LCoreMUEEFR T F K& &
CHEZERVCP-) E b=V ESUEREZER S L TEUFKRPSEMERIE
AFv b, XIIEIEEOEBRICI SICOMBEFKRPASHRAEEERE L
TEU. FKRRPEMERIERF v b,
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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:
See extra sheet.

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

2. I:I 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.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2017/029600

Continuation of Box No.III of continuation of first sheet (2)

Claims are classified into seven inventions each of which has a special
technical feature indicated below.

(Invention 1) claims 1-6

"A therapeutic agent for a disease caused by modification abnormality
in dystroglycan sugar chain, said therapeutic agent comprising
CDP-ribitol as an active ingredient"

(Invention 2) claim 7

"A method for detecting muscular dystrophy, said method comprising
detecting abnormality in ribitol phosphate”

(Invention 3) claims 8-10 and the first half parts of claims 17 and
18

"Amethod formeasuring fukutinactivityanda kit for measuring fukutin
activity"

(Invention 4) claims 11-13 and the first half parts of claims 19 and
20

"A method for measuring FKRP activity and a kit for measuring FKRP
activity"

(Invention 5) claim 14

"Amethod for analyzing aneffect of improving sugar chain abnormality,
said method comprising analyzing dystroglycan sugar chain with the use
of CDP-ribitol or a nucleic acid transfection reagent”

(Invention 6) claim 15 and the second half parts of claims 17 and
18

"A reagent comprising a secretory fukutin and a kit for measuring
fukutin activity using the same"

(Invention 7) claim 16 and the second half parts of claims 19 and
20

"A reagent comprising secretory FKRP and a kit for measuring FKRP
activity using the same"

Claims 1-6 have a special technical feature of "a therapeutic agent
for a disease caused by modification abnormality in dystroglycan sugar
chain, said therapeutic agent comprising CDP-ribitol as an active
ingredient”™. Thus, claims 1-6 are identified as Invention 1.

Claim 7 has a technical feature of "muscular dystrophy" (corresponding
to a specific concept of "a disease caused by modification abnormality
in dystroglycan sugar chain") common to claim 1 that is identified as
Invention 1.

However, this technical feature corresponds to a well-known disease
to the extent needless to cite reference and does not make a contribution
over the prior art. Thus, this technical feature cannot be considered
as a special technical feature.

Further, claim 7 is not dependent on claim 1.

In addition, claim 7 has no relationship such that said claim 7 is
substantially same as or equivalent to anyclaimclassified into Invention
1.

Consequently, claim 7 cannot be classified into Invention 1.

Claim 7 has a special technical feature of "a method for detecting
muscular dystrophy, said method comprising detecting abnormality in
ribitol phosphate"™. Thus, claim 7 is identified as Invention 2.

Atechnical feature, whichiscommontoclaimlclassifiedintoInvention
1 and claim 7 classified into Invention 2, cannot be found in claims
8-10.

In addition, claims 8-10 are not dependent on claim 1 or 7.

(Continued to next extra sheet)
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Further, claims 8-10 have no relationship such that these claims are
substantially same as or equivalent to any claimclassified into Invention
1 or 2.

Consequently, claims 8-10 cannot be classified into either Invention
1 or 2.

Claims 8-10 have a special technical feature of "amethod for measuring
fukutin activity". Thus, claims 8-10 are identified as Invention 3.

Atechnical feature, whichiscommontoclaiml classifiedinto Invention
1 and claim 7 classified into Invention 2, cannot be found in claims
11-13.

Although claims 11-13 are similar at a glance to claim 8 that is
identified as Invention 3, these claims are different in subjects to
be measured from each other. Thus, it cannot be considered that these
claims have a common technical feature.

In addition, claims 11-13 are not dependent on claim 1, 7 or 8.

In addition, claims 11-13 have no relationship such that these claims
are substantially same as or equivalent to any claim classified into
Inventions 1-3.

Consequently, claims 11-13 cannot be classified into Inventions 1-3.

Claims 11-13 have a special technical feature of "amethod formeasuring
FKRP activity". Thus, claims 11-13 are identified as Invention 4.

Claim 14 has a technical feature of "with the use of CDP-ribitol"
common to claim 1 that is identified as Invention 1.

However, this technical feature does not make a contribution over
the prior art since CDP-ribitol is well-known (CAS registry number
3506-17-0) and, moreover, in the light of the disclosure in document
1 (in particular, Table 4). Thus, this technical feature cannot be
considered as a special technical feature.

Further, a technical feature, which is common to claim 7 classified
into Invention 2, claim 8 classified into Invention 3 and claim 11
classified into Invention 4 cannot be found in claim 14.

In addition, claim 14 is not dependent on claim 1, 7, 8 or 11.

In addition, claim 14 has no relationship such that said claim 14
is substantially same as or equivalent to any claim classified into
Inventions 1-4.

Consequently, claim 14 cannot be classified into any one of Inventions
1-4.

Claim 14 has a special technical feature of "a method for analyzing
an effect of improving sugar chain abnormality, said method comprising
analyzingdystroglycan sugar chainwith the use of CDP-ribitol or anucleic
acid transfection reagent". Thus, claim 14 is identified as Invention
5.

Atechnical feature, whichiscommontoclaiml classifiedinto Invention
1, claim 7 classified into Invention 2, claim 8 classified into Invention
3, claim 11 classified into Invention 4 and claim 14 classified into
Invention 5, cannot be found in claim 15.

Further, claim 15 is not dependent on claim 1, 7, 8, 11 or 14.

In addition, claim 15 has no relationship such that said claim 15
is substantially same as or equivalent to any claim classified into
Inventions 1-5.

Consequently, claim 15 cannot be classified into any one of Inventions
1-5.

Claim 15 has a special technical feature of "a reagent comprising
a secretory fukutin". Thus, claim 15 is identified as Invention 6.

(Continued to next extra sheet)
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Atechnical feature, whichiscommontoclaiml classifiedinto Invention
1, claim 7 classified into Invention 2, claim 8 classified into Invention
3, claim 11 classified into Invention 4 and claim 14 classified into
Invention 5, cannot be found in claim 16.

Claim 16 has a technical feature of "a secretory enzyme" common to
claim 15 that is identified as Invention 6. However, this technical
feature is well-known to the extent needless to cite reference and does
not make a contribution over the prior art. Thus, this technical feature
cannot be considered as a special technical feature.

Further, claim 15 is not dependent on claim 1, 7, 8, 11, 14 or 15.

In addition, claim 16 has no relationship such that said claim 16
is substantially same as or equivalent to any claim classified into
Inventions 1-6.

Consequently, claim 16 cannot be classified into any one of Inventions
1-6.

Claim 16 has a special technical feature of "a reagent comprising
secretory FKRP". Thus, claim 16 is identified as Invention 7.

Claims 17 and 18 (each in the second half part) have a technical feature
of "a reagent comprising a secretory fukutin" common to claim 15 that
is identified as Invention 6.

In addition, it is considered that the first half parts of claims
17 and 18 have a relationship such that these parts are substantially
same as or equivalent to claims 8-10 classified into Invention 3.

Consequently, the first half parts of claims 17 and 18 are classified
into Invention 3, and the second half parts thereof are classified into
Invention 6.

Claims 19 and 20 (each in the second half part) have a technical feature
of "a reagent comprising secretory FKRP" common to claim 16 that is
identified as Invention 7.

In addition, it is considered that the first half parts of claims
19 and 20 have a relationship such that these parts are substantially
same as or equivalent to claims 11-13 classified into Invention 4.

Consequently, the first half parts of claims 19 and 20 are classified
into Invention 4, and the second half parts thereof are classified into
Invention 7.
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