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(54) Title: VIRUS CAPABLE OF EXPRESSING a-GALACTOSE EPITOPE, AND METHOD FOR PRODUCTION OF VAC-
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(57) Abstract: Disclosed are: a method for producing an o-Gal-expressing virus having enhanced immune response to viruses,
without requiring the use of any enzyme; an influenza virus vaccine having a high effect (antigenicity), which is produced using
an ¢-Gal-expressing virus produced by the method; and others. Specifically disclosed are: a method for producing an ¢-Gal-ex-
pressing virus, which comprises the steps of: (1) introducing an «.1,3-galactose transferase gene into a cell system incapable of ex-
pressing an g-galactose epitope (Galal-3Galp1-4GlecNAc-R: referred to as "a-Gal", hereinafter) in such a manner that the gene can
be expressed in the cell system, thereby producing a cell system capable of expressing o-Gal; (2) inoculating a virus to the cell
system capable of expressing o-Gal, thereby producing a virus-infected cell system; and (3) culturing the virus-infected cell sys-
tem and obtaining a virus capable of expressing ¢-Gal from a culture solution; and a method for producing a vaccine, which com-
prises producing an o-Gal-expressing virus by the aforementioned method and preparing the vaccine from the resulting virus.

CHEMNBREZAVSI LU, VM LAICHT HREGENEREN - oG FERIANAEHERTE
5hE, RUCOFETHERLE -Gl HRIEIAINAETAL-, HE GEH) OB Y IILI UHSH
ANWNRARTOFUOERMBT 3, cGIERERIMNINADEREF R, VeSS F—AITE =7
(Galol-3Galpl-4GleNAc-R : KL a-Gal) ZFHBR LAV RIZ, ol 3-H57 F—REBBREGTFEZREE
LIEARETEALT, cGl 2R B LEIMERESSHIIE. QuGl ZEELELIMBRICDANILAE
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[0005]

BEHEOHESR

AHFEIF, 2009F 93 0RHENDHAAEFE2009—-227753
BSDEEEEZIRL, TOEEHT, CJITHICEATE L TERSW S,
i Bf

AFEBRIL, BEEFEAZ&Y a-H759 b—RITE +—7T (Gal w1-36Gal 81
~4GIcNAc-R : LA Fa-Gal LBEERT 2 &MH D) 2RBIELMBRRIZYA
IWREHELTaGal 2RE\IT 2V ILREEETBHE, RUZDIAIL
REAVWTIYFUEERT IAERICET S,
BB

BREESESA VI I OB IUHEASA DI o YOERMGEHKENLX
MR, 5%, FEOHFUSTAIBITERITO/RBELIEHENTNS
o FD-H., TNETULIZA VD IINIToTDFHEFE~DERY A HK
OHENT WD, 1V ITILI UV FHICIERERNTEREINEDIFUNE
mEENd, BEOE FADA V7L I oD 0F UICIZEMERDOE ZHD
HOLREEAFINEETR TGV, S, FEAUITILI UL RELT-
BEFE. DVFUONBRMCAVLONOBENEESATLAZO. TLITD
VFUNBREEETLFEORRIEELZEETHD., SHIT, LETHH
ROBWIYFUERETEHLET, FUBSKDAICIIFUEEETEDS
BWMOBERNMBEL SN D,

AVITNIOFDAINRICHTETIF o, BEHRREZAVTERT
L&, IR, X1 ICRBESINA TS, COFETIE. RERKS
BHENAAVLSNTVSGA, REICTIFUNREERT HFEIIDONTD
BRI,

a-HAZ9 b—RIE b—T (a-Gal) (FABOR MiE R B R ICHE A BRI L fc
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[0007]

[0008]

BIERTHY., al 3-HF79 F—RERERLLT, ol GTERBETH L
AHE)MERAL THREXEICERT 6, a-Gal XX OMELEYMICRIRT
AN, APBETIEal, CTIREFIEEEL TLVEW I a-Gal DFEIRMNE
LY D=6, APKETIFa-Gal ZaEmAE LTREHEL., a-GallTxtd
2 BB ua-Gal k) ZRE I S GEREFXIRD . a-Gal &H a-Galinfk
DRIGFE, BHo NFOEREROBBHESFIZE T HBREERRICORE
Thd, AERABOO LY THAH/MIE, BEBMIZE TS a-Gal &LHhva-Ga
I ADOFIEERMICRYBL L LI, CORKBEFALEACIIF OO0
FEERICET OTRICEDLY .. TOFEMEEHER L= GERFXM2) .
ERao-Gal #AN-IRMEMERAEEA IV UFITGAL, a-Gal%
RESEA VTN YTV AEZERST S EMHENIE, APRET
(EVAILRICH a-Gal AN HEE L. CTHARERERTHEROFc y 2EEICHE
AT AR, MEETABRBICTOIA, VMILAICHT SRELCEMNERE
ENB ATV R ATREMEMN H A BIE., Galili 5AHE LTS GEHFF
XHR3) o TA X I7AILAIZDNTDRRERICDONTHGalilib[EEHEL TS
IEFFEFXHRA) o
FEAT BT SRR
e e 3CR
BEFXXmkl - H&2008—-53768 150
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HWIAMINRAEZERT HHFR#ETHEEEZI NS,
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D, SHIZAEHADEMNIE, COFEITHERLIza-GIERVAILAZAL
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[0013]

AFERELE, RAICEa-Gal #FHBR LG WVERRICa!,3-HZY b—AR
EHEBREGTEETILBOIRETEAL, Son-HBRIZTTAILAZER
FEIEBIET, -Gl (@a-H39 b—RIE =) EHBETEI1ILR%E
EEITER L, SBICIE, TDa-GalEHBTEUAINAERNDIET
. EEDa-Gal EHBLBNTIAILRERWN=TIFUITHART, DMIILX
(LT BRERENMEASNI-TIFUONBOLNEIEEFRH LT, A%H
R SET,

ARAILUTOEBYTHD,

[1]

Ma-AZ5%2 h—AITE +—7 (Gal a1-3Gal 8 1-4GIcNAcR : LAF a-Gal)
ERWLULGVHEBRZRIC, ol -39 b—REBEBREGFERBRELESHK
BTEALT, a-Gl2RBELBHMRREFTLHIRE,

Q)RR a—Gal ZRF LG EMBRICVNIIWAZEELT, JMILARELE
HMiaREFAIRE, LU

QR T IIARRELE-HRZEEREL T, BBEMS oGl 2REKTHY
AIREH{HIE

8L a-Gal BB/ ILRADERFTE,

[2]

AR o —Gal IR LT LRRN, BEFLIIERBICET GEMICHET
MR THD]ICEKEHD a-Gal HE M IILRADERAE,

[3]

@l,3-HTY b—REBEBRERTFOEAL, ol 3-H3539 r—REHESR
BIEFERBLBIRBTELAIEA—FEATHIETITI. NTFLEDR
HZEEEHD a-Gal IR 7 1 L RADEETFE,

[4]

al1,3-A79 F—REGBBEREGRFERELEGIKETELCRIZ—1E &
A A—IZal, 3079 b—REBERELTEEH. FEAY Z—(LCAG
TOE—2—FEMWITOE—S5—%2FT25LDTHSHRBTEERD a-Gal
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FEHIAILADERAE,

(5]

@l, 3779 F—REBEEREGENIVR, T2FLIEVVEETHS(]
~[A]DONTNMNZEREHD a-Gal FEEV A I RADEE X,

[6]
ARV AILADBA D ITILI TP ILR, RABREVAINA BRETAILA,
FITEETIRE DA ILRA, BB IAINR, TAXIAINAR, Za—hvRI
RIAIAR, EEILIYIRIANATHLSN]~BIOVWTFANZIELEHD
a-Gal FI 7 A L ADEEFE,

(7]
[11~[6]OWFTINIEHDF AT, a-Gal #HI|WFT 5V IILAEEHL,
BoN=VAILADLI Y FUoEEET L. DI FUODERTGE.

(8]

DO FUoDERIEL, VANRERFEETLIIREZSTTIIEBDIIF
DIEEFE,

[9]

TAILADEE-IE, TANREHSTAZy FETHIRESTTIEHDY
0 F oOEEFE,

[10]

DA ILADERIE, JANRAZBSIEIVAINARETHIIREZESC[TEED
79 FUOEEFE,

[11]

DOFUDERE, TAILNRICTDany FE2RHSEALIREELHIZEYI
T~M0]OWTFNNEBEDT Y F o OEEFE,

LEILa-Gal ZRHLGTOHERICEGFEAICEI >Ta-Gal ZRHEEE,
ZTOMBEANT VA ILRAZEBESEHEIZE>Ta-Gal #HEHT 501U
REBDIFERICTOVTIE, ThETHLRTWEMN ST,

HADHR
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[0015]

[0016]

[0017]

[0018]

[0019]

AERICEINE, TMILRAZBIESELME. o-Gal ZRE L G UERR
Mo a-Gal ZHIET HMMICEZ B 1TT, HAGBERFLRICEHEMLBES
B, RED a-GalFHR VA L REENATRETH D,

a-Gal HIFMBM TEEL-7/IILAIZa-G AR LEBI2FLHEHNTH S (
JEMFRFXHR 1), LU, AEATIE, 1 Y IILIVHFIMNILRAEDEL DT
DF oI NAEEBESEL-HICANVOR TN EBEF-IIEREICHE
3% a-Gal ERFMIDC a-Gal ZHBE ., COMBEANT, a-Gal&#H
HWEDIVIFUoOVAINRERLIENTELIRAPEN-RATH S,

AFERAICEINIE, a-GalIIHTL2EAMAZRAETHIAPCREIIE LTI
HEMRE L TRESINSaCal ZHBETEVANINARZTRETHSIENTE
S

MATEERIZENE, a-GlZHBETEVMILAERNS LT, #EE
Doa-Gal ZRBFLIGEWOIAILAEFRNE=IT IO FUICHRT, a-GallZHT B
BARGRERETIAEERBIBNTIE, YA ILRICHT 2REGEMNEE
ENF-DOFoERETEIENTES.,

(X T oD £ B 732 25 B

[RAFKBAD 74 L ADERAEZS LKV IO IAIILANSHERM LTI F o
DFAIZOVWTOBEHRARTH S, a-Gal ZRIEB-#MERZANTA
VINIVUHDOFUEEEL, TnEFRATIHRFOHEBEITH D,
[B2] 7 A WAKBICHER VNV ERATEIVMIWVLR%E, a-A79 b—RE
BEREHRAL. oGl #XEAIL-MBRICERET L. HERNIZENT
A VITILIUHFDAILADER L a-Gal DA ITHR, a-Gal B4 IL
REHBEISEIENTEDLZLOBBRHARTH S,

[B3]EMEHI 1 I2H (16, a-gal RIZMAE T H 5 BITHRMESF MR (CEF-DF1)
TO7A0—HA A MJ—IZkBaGal HBEORBTERETT. (A) TOH
A TIEGS- 1B A E T AR ERBH s ikl (BEEM) . (B) al, 3GTiEEF
HEAMIBTEETOMAAIZES-1B,AEE L (ERM) . a-Gal ZRET H5EHH
mEnt-,
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(4155 1126115, BRERESF MR (CEF-DF1) TOLU7ILERTEED
JO—HA A R)—IZKLEHFT WAL I OFES)ERETT. (A) TOHAE
& (B) al, TEGFEAMBBIZE T, MALI I DOFES (a2, 3L 7 IILEEFEIR)
[CEERBHLONGEM 1=,
[B5] EFEF 112 WNTHE L= a-Gal AR T & 5 BT HRHE SFFRA 3 (CEF
DFN)TRA v ITNLZoH TN ADEBIEMICEHT AERERT . TOHMAEC
EF) TRIESERLV/4IILADAMICLEL T, a-Gal ZFIR = /=i (CEF-ga
) TBIES B4 IILADAMIEI-loglEWLA, EVIAILA OB ZH#HEFLT-
[E6]EMmFI2I2HEWNTHMER Y., a-Gal #HIE S -BIRRMESFMAENS
HON2 (HON2-gal) 7 A JLA MG b =S ZELISATHEAT L T (ELISAIZE 1+ H6S-|
B.DIEEE) HRELIERETT, GS-IB. DS, a-Gal ZHRIBELAGELITOD
R THEAE L7=HIN2 o JLR (HIN2) IZ[EE < BH S NAGZ LA, a-Gal ZRI| &
- #AI8 THE%E L 1=HIN2-ga| 7 4 JL R (HIN2-gal) ICIEZBALMCREBOH 6N, &
Lha-Gal EEMHER ==,
[RE7]REFI S ICHITH. a-Gal ZR|WEE -4 VI DI FLOEE
2k Bal, 36T-KOT 7R (B) IZB T 534 YT ILIT o TREAEEDHER HIR
BRBRETRT., N2D O FUoBETDATRMAEAEENEREINEN S1-H
. HN2-gal 7O F U EI VRATIEWTh L MAEENER SN L ER
ER
[E18]GS-IB,ZAWLM=7A—H4 A M —I[ZKkBH., EifEfl 5 THLSI-HAC
EF-gal £CEF-gal2(Z& 1T 4% a-Gal RIZDAENKER (GS-IB,RE) #7Y. a-Ga
| DFIFFEE 1LCEF-gal &k U £, CEF-gal 2 EFIEWEMNBHS M EL ST, WFI -
mean flucrescence intensity (EJt5&EDDMHEE)
[E9]EhEH 5 12 L TCEF-gal 2 b B o FZHIN2V A ILRITE T D a-Gal F
B %GS- 1B, Z AL - Western blotting(AE) RUELISA(ER) [T&WUHERL
f#aR%& w9, ELISA(ER) IZH LT, CEF-gal THEIEL f=7 1 JLAHIN2-gal
L CEF-gal 2 TIEFE L 1= A JLAHIN2-ga | 2I1ZEIFRED a-Gal ARIEL TV 5 E
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[0020]

[0021]

[0022]

MNHER E N Tz, Western blotting(BE) (CT&>TH., HIN2-gal (L—22)
EHIN2-gal2 (L—4) ICIEEIBED a-GalAREL TWSELAERE SN
o —H. LWFNIZEWTH., JTTHIRECEF THERE L 1=HIN27 1 LR 21 o -Gal D
FIRMNRBO oG-z (EEHIN2, R L—21),

RAZERT H1-ODHRE

FEHRE, 12, 0-GlRBIMILADERAEEZDIAILAERN:
DOFUDEHAFTERICET D, R1IZ, A TV T4 LA EHIIZHEES
SHARETRY ., a-GalRBEVAIADERAETIE, a-Gal #FKE LA
iz, a-GalDERERTHDal, 3059 F—REBEE (a1, 36T) DEE
FHEEATDZICE>TaoaGalZzRTFIT HHERIEILLE=ES, RWT, F5
N-MEIC, a-GalZHBMLAEWNA VIILI U I ILAFHEEL CTHEES
., -Gl ZHERTE AV INIOHFIDANIWNRERD, DIVFUoDEEAE
TiE, SOTANRETIFALT S, Bohi=T U FiE, fna-Galinik
EFRETIAPEDA VIILIUHFFHIZAWS,

[a-Gal S 71 L RADIEEL A K]

AFEAD a-Gal RO ILADERFZEE, UTFON)~Q)DIEZED
(1) a-Gal ZHBFLAWERBRIC, ol 3-A77 F—REBBRRECFEHRE
LEDSKEBTEALT, a- GIZHRTLEFLIHBEREFLIE.

QAR a-Gal #HH LG HHBPRRICVSMILAZTEELT, V1 ILARKELT:
HRREH/OIIE. BLU

QHEEVAMILAREL-MRREEEL T, BEENML oGl ZRET LY
AILRAZE/TDHIRE

a-#H5%9 h—AITE b—TF(a-Gal)lL, Gal ¢1-3Gal B 1-4GIcNAC-RTR &
NABEHTHY, N-THEFILSY FFEUEHIRTLES /7 (Gal B1-4G]
cNAG-R, RIZZ U %#FF)(Cal, -5 r—REBEBREZEHAIET.
BEEELELTDASY F—REN-TEFILZO M HEoDHATY b—REIZal
-MEEIEAHAIET, EHINLIEHTH S,
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[0023]

[0024]

[0025]

[0026]

THE(1)

TEMIF, a-GlZzHLELHRAZ[LITIETHS, TEO) TAHAL
AHMRRIE, a-GlZzHRALLGLWVERRETHS. oGl ZHRBELLVMERR
(&, FlIZE, B, XRICA, EAR, RUBHEFSIILEFOEREFICH
(I HMAREEFTEENTES, BL, ChoDEUSNOEICHREXT S
MiEgRd, a-GlZRBRLLVVERREZETALOTHNE, FHITHIBELL
. AEATIEATES,

MIBROBEELDIREEL X, FEFHDE Aves] DEYPOLTHED
H, BEEFLAMEZEITCLZERTS (BESNHALDTRHANLS, =
TR DFAUFITD, TR, AFIao, 29X, FO, A VL Ta
FLBAATRAFaV, T3a—, BEUETA FUDESREY
HE) . BIRRAEE. XL 34 (Gallus gallus) £=l&=TJ ~J (i
ZIE, RI74 ML TR White Leghorn), 52> L4 /> (Brown Leghorn
), /A—JL.Aw % (Barred-Rock) ., Ht2 w4 X (Sussex), =a—/n\2Txv—(
New Hampshire), @— K74 5> K (Rhode Island), #A—X k50— (Aust
ralorp). £/ /L7 (Minorca). 7LB w2 X(Amrox), AU THIL=F5 LA
(Galifornia Gray), 1 2 U7 2 /8\—F 4w hF— K (ltalian Partidge-co
lored)) DIRRLERIME, BOVIT—RICEBEINESFALFI, I,
JDXZ, eI, §F30,. BLUOHMOREQRFELZAET 5. FEBEDIE
BAETHEASNIFEICHEST ST, FELLEZ=D FJHEBATHL

HRAOBRELDIARVEANREE, EREOEEREER., S TH. £
FEFHIET B THY . AUATIEBIZIE., FonRkoo— TJUS 7
TR TTFAYINGEEZEFLIENTESL, BL. ThoIZHIR
ENHEETIEEELY,

HRROBEE LI AHRAYILELT. EREOCREER. BETEH. &
TAFLERIZET 28MTHY ., BRI =KoY, HZ04HL. 7
ATFIL, P ERETEFLIENTED, BL, ChLIZHIBRSH
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[0027]

[0028]

[0029]

[0030]

DERTIEELY,

MRROFEHIL, FICHRTGEON, VALABEICAVLONLENIE
mAMnid, FIZE, BHEFERR, EEERR, BMSERREE8TEC
EMTED,

SEREMERROERF & LT, BIEARGHEST MRS, HIEHEHHE
fazk, BEAILVEREEARZOERGELTIE, 72UHE FUSILEE
B 2R, EREAEKHERROEARSELTE, £ FMRRBARERLE
HHRRAEEEFLEIIENTES, AL, CholTHIBSnSERTEHAN

a-Gal ZHBLAEVERA~D a1, -5 h—RAEGBEZEGFOEA
(&, SARBEFE. BERNY 4 —~HFHAAE R, BEHBRRICEATLIA
MONWThOFEEANTHLERT S ENTED, BEMRR~DERET
BAFELTE, BIZIE UDBHINLIDLE, YRz 3k, TL
2 baRL— 3 vk, BEFRICKDIAZFOMERICEMAZE., 1)L
ARG B —F#RAN-EMEMAZERETEIENTEZ S,

HEARGA—FHWN-BAECEOWTRHWONARERT 42—, HIZIX
1) HABRNFBEATS-OOIIILFI/O—=05Y 4~ (MCS) . 2) §#
ABSIZHITT 5-HDTAE—F—RURJATMES]. 3) BEEFHEA
SNF-HREERT S-ODEXMET—N—EBETFELENETRET L0
DTOE—F2—RUNRMIINES. 4) REREBRNTEREINSHDor
25, 5) EXEBRTOERZRAOHEMEMEEEGT. ENSEEEIN
BEDTHE, TOLIERBANIZ—LLTIEELADLEDAMNSNTEY
EEERLTCERATES., EEFEACHVWSREEAY2—L LTIE, 4l
ZIE, RATA D UMMMHERIEFEHT HSpcDNA3. 1. pcDNA3. 1&£ B—DNCSEHE
LEROE—THYEMRL, N(50T4 L UitEEEFEET DocDNA3. 1/
HygrodE# & UitEIRIEF BT HpcDNA3. 1/Zeoh 3B, pcDNAS 1) —ZXD
i, PEFS 1) —X, pTriEx> ) =X, plPL ) —X7GE, L DRI EI—1H
Y, ChoDRBARY 2 —FTRELE LTAFARETH D,
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[0031]

[0032]

[0033]

SHITEGFEACHWSRBARI 2 —L LTI, BARINERET 57
HOTOE—F—ELTCAGTAE—F—ZFTHLDEAVLENTFEL
Lo CAGTOE—8—(&, TAE—F—BLURYA BIMN, 44 +AHO
DAIWRAT N Y—, ZO Y B=TFHFTOE—4—, UHXLJ0O
EVORTIA 0T Fo0ETE—ELURYA BINSEINAT v KR
TAE—42—T%H % HFEHT3-1680875 0%, 1FEH2006-1215 28R EH) . CAG
TOE— 2 —REHRTAE—4F—¢ LTHOoIETOE—2—DIETHY
. CAGTAE—4F—DRYIC, IWTAE—F2—VEFl ¢ TRE—4—FNEH
RINE—42—4FEATES, LESHERITOE—F2—, HIT, CAGTRE—
R—FFTEOARARIAZA—FRANSI LT, oGl DRBREELZETINA -
MRRZ[EIIENTES, oGl DEFEBEZE TR -MBERTE, T
DMBERBEICA IILI VIS ILAMNEIEL, 512, COHMIETHE
FELT=0AILRICIK, a-Gal SRFEMBETHIEL-V /LA LEREICZa-Ga
|EZ2MMTEIENTES,

AR K IIC, o-Gal RIVIBATRHMESF M (CEF-gal) TiX, TD
HHRA (CEF) ICLERTA VLI oI L ADBIEENETE 510, "oh
f=2 A4 ILADAMmAE-1ogiEM > (FIB) . CORRICEFH. a-GalDFFH
RIZEDTAVINI O TMINADZBERTH ST 7 IVEDFKEIRMNDOE
TTOENEET SO EHER =N, FRITH LT, ERFISTE, GTERE
FERBREELLZTOE—4—%2CATOE—4—(ZLHML, o-Gal DFREFEE
ZETIZ-HRRZR/-. TOHER, Fon-U LA NI, TOH
fa (CEF) TH o=V ILAD A& RFTH - 1= (F1)

al,3-AZY h—REBEREGTE. IVXBEE, J42H%K, 7 VHE
DEDEMNHMSNTEY . GenBankM S BIGFEIIEREAFT LI LENTE
5 [< R : GenBank accession number M85153; J. Biol. Chem. 267, 5534-
5541, 1992 (B25IFS1), 742 : GenBank accession number L36535 ; Xenotra
hsplantation 1, 81-88, 1994 (EL5I&FS2), =< : GenBank accession numbe
r J04989; J. Biol. Chem. 264, 14290-14297, 1989 (Ec%5|&ES3) 1,
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[0034]

[0035]

[0036]

[0037]

[0038]

EEFBERS 4 —0ONCSIC, BERITKY., SREGRFELTal,-HSY +
—REBBRECTFERARLALERD I —SBETHLNTESH, BES
hf=RHOB—% BEICEY, a-GlZHBELLVVERRICEAL, HED
HICKYUBRERT, al,3-H55 F—RGEBREREGTNRELBIKE
TEASh-MRICENT, a-Gal #HELEMERREFLILNTED
T#@2)

IR I, a-Gal #HRBELELMMRICTAILREEELT, JMILARE
FLI-HMIAREFLIIETHD,

BEICAWVWDAIAMILRIE. DANARBEITHEZ NI ZRETHIMILA
ThHNHE, FICHBREE, BEOFHATR2ZAVTHRET HM, 7/4IILX
FHEICHEIDNIERETDIIAMINRE, al, 3079 b—REGEBEREZR
BT 5BRICEETSE, aGlREIAMIIAEEBBEILEENTES,

DA IINAKRBEIHEI DRV ERETAIVAILRELTIE, BIRIE, 127
WIOHTAIIAR, RBEETANR, BRBIA4ILA, TATHEETREV AL
A BBIAINAR, Za—HAYRAIEIAINA, ILYTRIAILA FTH
HBIEMNTED, M. TAXIANR (LEADAIILR) ITDOVTIE, TV
RO—TLIZER OB HY ., FEITERKHERL LM, a-Gal ZHRET
5AEFGalilINREL TS GERFHFXERY) . 51T, 12T YA
IWRELTIE, BIZIE, ERA VLI OFIAILADAY ER (HINTFEE) o
JLAROAEET (HIN2EED) A LR, BREEN) A ITLI VT IMILAD
HONTE R T A JLR, BmEME R YA LT oA JLRDOHIN2EE RIS A JL
REFZEFHIENTE S, H. HNIFERAS VLTI JLRITDNTIE
. FREEFKAELELGDIN, a-GalZHHTLAEZFGaliliBNHREL TS (
JEFFEFCHAI) o

HRRAND VAL RABRBIEEERIZHES A, SIZ ETBRIEEERESFERRA
DAV ITIVI Y74 JLRADER (L, WHODFE GEEFHF M6 IR) ITECT
TO2CENTED, BERMICIE, MRBESMZAVTHBICIBE S 1=
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[0039]

[0040]

[0041]

[0042]

FADEERER =%, oGl ZRKBELTWNVEVWTO VM IILAKEEEL TS
0 RAFRBIRE S, ZDRICYAILAIEBIEEMZ RINL THEDESEZHKTS
CET, MBRADTAILABEEEITI EMTES,

TQ)

TEQIF, TRQTELNEIMNIAEEL-ABREEELT, BE
B a-GalZRTWIDVAMINRERDIIIETHS., a-GlzREIT -4
IWREIF, VAIILADFAEIZa-GIZFTEHLDOTHY. JAMILADOREAIC
HFHET da-Galid., a-GallTXFTHERMAEZRET HALEETENERR
RELTRBEENDS,

JAIILNRITRERELE-MBERZANTOD a-Gal HIEVAMILADERIE, il
E. UTDELIICERETEENTES, a-Gal RIRMIBICHEEL=V1 L
RlE, MBATENINDBETa-Gal #RET D2V IILR L > TSN
~tHEN B0, a-Gal KWL A THMBEREEPICEFTFN S, B~
TAINAEFERL-HBERICIIBEMEBET TOAMILRIC K HHEBEEHR (CPE
) BEREIN SN, THUCPELROH LN ABEE CTHIEEEEL. £0D&.
a-GalFERTAIILANEEICETNAMATEELFZEINT 5,

TR o-Gal ZHBFLFOIMBERICVAIINAFTRESIELSLITEST.
AIIWNADFAEIZa-Gal#HBT 5a Gl HREIVAMNIIAFERHTELEI L%, H2
FRAOWTERNIZHEAT S, —RIC, V4L (BFOEL) AEFEINT-H
BATIE, VAILRARFOHERS /NI NREREINDEMN, T THEZ N
D1 THHBEITIE, BRENMRET OBERERICE>TERENT TH)
MEA Ry IZAmEhd, TD=6H, a-HT59 F—REBERHIEEET 4
BNTERINI=EY oY I(ZFa-Gal KM {TMENBFEEICLEDL, - T,
AERADEL S, JAIILRRAIZERZ NG ERETEIAILR (12T
IR, BRBEIAINR, TAXV4IILRE) & a-Gal HIFMME (a-
A9 F—REGHEBERERE) ITHETLHE, a-GIREVAMIILAEEBES
BEOENTED,

AEAOERAETHE-a Gl RREVAILRE, a-GlZHBELLEVESL
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ATDIAINRELELT, a-Gallzntd 5EAMAERET 5 ACRHEIC
BOTIE, VMILRICHT DREGENERSNE D, BB, ATV 1E
B%ETRY., Thit, a-GlIEBRISILADBE, ALCEETEIAIILRICH
a-GalIENFEE L, ChAMBRRTHEEOFcy TBRRICHEET AHER. I
FIRTmONRMIZIThhd=-HEFA0Nb,

[0043] [T4 F 2 DERAK]

AFEAL, LRAFAOERAETHE-a-GIHEIMILRAERAINT, 7
VFUEERTIAEREDET D,

[0044] LD &SI, a-GalFEBRIAINRIE., a-GIFERIVSMILANEEIIEE
noMEELFELTERRENS., COMBEELRE. TOFEFEVIF
VOERITANSGZ LI TESN, BERICEUBRT S L1 TES, HE
FiEE LTI, P2, EFEXRMIEHEOAECHEONVRZO—KERN
FBEDIEYITIAEREEIFELNTES,

[0045] AHFKBADEHEAEZTELNDIAILRIE, FIZE FEHEIRF-D1IL
ATHIIENTESD, Fl=. TIVFVIZEBEINBEIIAILRIE, D14ILR
DY TAZY rTHEZ LB TESD, THIT, DIFUITEREINSIAIL
A&, BEILDMILATHDEHTZ S,

[0046] A INADAFHILIE. DA ILNADAREEEDETEZE L TRHDAES
AWTHEEBITI ZEMNTES, PEEELREE LTIE, BIZIEX BRI
AEFRILTY Y, BB ELEB-TOEF T FUICKYREILLT2AEE
BFDHIENTED,

[0047] DAL ARDY Ty b(BD) X, 2HOAEFRAVNTEEESE TS &
MTEDZ, FIZIE, TAILRHEET% Tween 20%9 - 1DE|E TEFIL T30S
BIREL-%., EEODI—TILE#MATHLENL, ThEzEOLTES
Nf-KHEERZ ERERBROAETARELT ST, $T1=w IO F
VERDIENTED,

[0048] EBWHEILVAIRE, BEFERLGEDLHMDFEICL > TRAETRRS
BHETHLICENTES, BL, A VITLNI VT IVMLADESIHER
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[0049]

[0050]

[0051]

[0052]
[0053]

[0054]

EECLOTVIAILRITONTIE, BELVIFUOOERITBENS
&, —M&ICIE, BEEIAMILATEGELS, FEEEVMIVAEZRWNED Y F
URHTaAZy RIOFUARANLRS,

AERADEEFETHEONDTIFUE, EREVAMILRAEZEMTELIHE
ELTOANVPESHIZERYTDAEENHD, 7oany ELTHE, Al
ZIE, I, FERFOEYH, BERM/NS 7« DFOHMA 1L, K
BALTILEZOLTIL, YOBTILEZOLTIVEEETSII L TES,

AEAQERAETHEONST I FUOOERERRE LTIE. AR, A&,
BRARN, XERTHETFL NS, £, FELTIFLELTERET HIHE
[CIEBHAN., BERXIEETADEEMNFELL,

AEADERAETEONST I FUE, BIRRVAIINRICREET HE O
SEOFHB LV £IETAROOHDLEIZTHN OGNS,
£~y

LR, RERAZERBICEY S HICFEMICERAT 5,

AEBAE

LT OEBHITRW-HBRAERIIDONTRERHT S,

(1a) Griffonia Simplicifolia lectin I-Isolectin B,(GS-1B,) AL /=2 O
—HA FARY—

A L IZ53IR9 B a—Gal Zfluorescein isothiocyanate (FITC) #ZiGS-1B,

(Vector Laboratories Inc.) ZFAWNT 4°CT0RMEEBLI-ZITHSEL, F
ACSCanto flow cytometer (BD Biosciences) IZTHEMTL71=,

(1b) Maackia Amurensis lectin || (MALII) Bz UrSambucus Nigra lectin (SNA)
ZAW=7A—HA4 FA FJ—

MRICHIAT 502,30 T7IVEELILa2, 62 F7ILEEE., FHFbiotiniE
FMAL || (Vector) £ L < [Zbiotin#giSNA (Vector) & 4°CTI0RMEIRIG &t
T=1%(23%% L. Phycoerythrin (PE) #ZEi§istreptavidin (Vector) #A LT
BLI-, $B%OMABEFACSCanto flow cytometer (BD Biosciences) (2 THE
LT
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[0055]

[0056]

[0057]

(2) ELISA:

TAILAIZHBRT S a-Gal ZFRS-HDELISKEIILTD & 32T o 71=,
FBELIz74 LR E2% Triton X-100R U1 M KCIZELFHEEI (10BIET
BELERIZA4CIZOLOEEHEL-. ZDiBEFcarbonate buffer (pH 9. 6)

THRIMRL TS mg/mDIAMILABREEB L, 967RELISAT L— IZ50 ml/wel |
TO2a—T1s T L, ETDHE, 1% FMEFEFILT T EEELPBS (BSA/PBS)
(kY TRvE2S L, HRPEZEH#GS-1B, (Sigma-Aldrich) &=EEBTIBRMRE
&, Tetramethyl benzidine(TMB: BD Bioscience) TH&E S TRHEE (0.
D. 450 nm) Z=BRIE L 1=,
(3) Western blottingi®

TAILAIZHEIBT S a-Gal ZF<S51=HDWestern blottinglELITD & S
(29T 2Tz TAILAD A 784 F2-mercaptoethanol MFFTE T TSodium dodec
yl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) IZ& YU mEfEL
f-#. polyvinylidene difluoride (PVDF) membrane (Bio-Rad) [CExE L. 1
% Alkali-soluble Casein (Novagen) #HWNTIAOYF LT EiTo1=. TD
#%. HRPHRE®GS-IB, (Sigma-Aldrich) &E=ET 1 HERGEHE. RIGEDPVDF
membrane ZECL Western blotting analysis system (Amersham Biosciences)
[Tk >THALEHE., LAS-3000 (FujiFilm) ZHWTENRLT,

(4) HIEEERE

< ) RAMZROHTHIN2FLEAMIZ DO THIGRERIC L YEHEL 7=, EFmMICIX
BATOEBYTHD,

T OAMIEHFRE (FoHEH) THOELCHEFEMGOEEEINSIME %
BREL-#Z, HALk (B2 L TORBT=OFBELETEML COLRFD
BRBRERERV-, ChEROLTEON-LEZRNEFAOLMTES T
Ve LTHIRBRICER Lz, MEBTIR, ORY U ITLEVFEIONTI VBT
L— MIBEWT2HERBEARL %, AEEOFNIKEER H) 8804
WAREZEI VMBS TN EEE QS n) A, EETIRMRIS St
f=o TMD#IZ0. 5%FEIRMmEK® (50 ml) TR L THRIMBKEEEZEHE L=,
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[0058]

[0059]

[0060]

[0061]

[0062]

EEHIT
EEFEAIZELY o-Gal IS 1

R IADal,3-HZU F—REEHEEER (al, 36T) EETF EEARAA TZpcDNA3
1) (Invitrogen) F L T, FuGENE HD(Roche) = & U ZEAT #34 =F A9 2 CEF-
DF1 (ATCC CRL-12203 : LIFCEF) ~a1,3GTEZFEEALT-, CEFOEEIZIE
HRRFMmE, L-TILE2 0, RZVYVRBAMLT M4 0ETMLT
ARy aEEA—T LI EFEAL-. BEEFEAOZRBICHBEHAL
 BIZEOFAMNS100ug/mDCAIBERANTELY L3 U ETLN, £D2E
BT/ A—=2 T %&1To1-. EL Y ¥ 3 VUBOMBEERE, Hih(26418
ZMZTITo1=,

Bonf-ZHHMIBY O—2I2B(Td a-Gal DFBIZDLVTIL, Griffonia Sim
plicifolia lectin |-Isolectin B,(GS-1B, Vector Laboratories Inc.)D#&
FE70—HA A MJ—, ELISA, Ef-[IWestern blottinglck U LT
FEMLf=. 70—HA bA M —DFHERERIITERT .

Fl-. PTILVEBEOFIRIZDNTIL, Maackia Amurensis lectin 11 (MALII,
Vector) & UfSambucus Nigra lectin(SNA, Vector) DfE&ZET70—H 4 kX
U —IT& YT L TERl L -

DTIBORBECOVTIETZ7A—YA A M) —ITK ST TEILITR
Honighot-, BREZHAITRT,

a-Gal &L TILBEWTNHEEHORHEETHYEBEZRILLL 58
. a-GalERICKH>TOTIERBTMET T HRIREENH LB E TR SN
o HIRRIZHINT B TILEEIEA VLT oY I ILADEET HBDZEIK
THEO, A VTINI T IANNREBESE LD LT HMBICETEHY
FILBERIHDETHY ., Blb. a-GalHFRICK>TIUTIEBEEIAKEL
BFF2FEEFLLHEL, XERIZEONTIE, a-Gal ZRRILLEITE
HUTIBERDETIFIA—HA A MY —ITEIBNIIEVTIERES
nighotz, LALGAL, o-Gal BIRFBIEBRMESFM (CEF-gal) TEH. =T
DR (CEF) (TR TA Y TN I I L ADBIEENEFELE > TV &
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[0063]

[0064]

[0065]

[0066]

[0067]

M. a-Gal OEBRBITE>TLFLBORENEFHY L HETLTNS
MEEHAER SN, COBLY, 4TI UHFYA LD
BONDMAROEINEEE o, BONTLD o-6al EEMBTIE,
EOMBE Y EEFLBEEDD. 1 2 TILTUHF( LAD+5 i IEHE
ShTW3, HEEESISRT,

a-Gal ZHRHTF LM DBEOR VRS O—>2 %, o-Gal #IFCEFHEMF (CEF
-gal) & LT=,
EEH12
a—Gal BEE i TH85E L1~ o —Gal z JLRA

Effl 1 TR LT-CEF-gal T, HON2FRE A 7T H o4 LR (A/ch
icken/Yokohama/ag55/01 ' HIN2 7 o JLR) GE4FEF XARSSHR) ZRESE, TD
¥E%R, MREEDRLSNAON-HROEBEELEFTEZENRLTOAMILAREL
f=o WHOD 73 & GEFFRFIXHRG) ITHELY, VA LA ZHEET HHROERRILY
A JLR AR 3B LT,

BHIE B YD a-Gal ZFHBT HHIN2Z D A LA GE 5 NI=FIK GS-IB,DFEE
70—t MARU—_ ELISA, F£f-(FWestern blottinglTk b fZ#T L THE
Bl . aGal ZRREIE-BREBRHEFHRISTONA L TILTHD
AILRIZEH T HaGal HIEDHER (ELISAIZHTH6S-IB,DIESR) DIEREH6
[Z7RY . GS-IB,DFEE (. a-Gal #HIFLZ WO OFMARTIEFE L F=HIN2V 1 JL
ATFELLBHONENA, a-Gal TRV S - M THERE L /=HIN2-gal 7 A
JLAIZIFHALMIZEROH N, Bl a-Gal RIEAER S,

W, EEFI2TE, N2V A ILADBIZER LA, Thllsto1 2Ty
PIAIWRIZOWTHREDAEICEY., a-GalZRETHIIMILAERD
CENTED
E 513
a-Gal BHEIAINRTIFUDER

EREBF2TERH LA INREE. BiEGERFEXET) ITRRVNA2 O0—
ABRZEZRAWBRZELNZEYBEL-, Boh=HBH>IANILAEFRILT V.
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[0068]

[0069]

[0070]

BNMREEB-TAEAFZ Y FUICKURFELLL, REIETIFUEEEL
=,

Ffe, 7229 bIOFUELTIE, VA4ILRKET% Tween 20%9 - 1
DEETEML TIOEMHREL-&R, FEODIT—TILEZMATHLCEML
ENERDLTHELON-KMEES Z Lk & BHROAETHREELL TRHLE
o CNLDIOFUEEM, HBWNELF7 a2 K (Ribi adjuvant system,
Corixa : Abisco, Isconova) LEE LTI F & LTHIL,

Eef14
a-Gal IR I A LR T Y F > DFF

EERRIZE, AOKEERIL a-Gal #HBEETHa-GaliAEKERET Hal
GTEEBEF/ v 070 TR (al,36T-KORDR) WV, a-Gal ZH}
LGWHIN2T O F o f-lda-Gal ZFIRY HHIN2-gal 7o F U &1.0ug&Rib
i adjuvant system&BHMIL TR PRICETHRELf, P9 F &, wILTY
SFRFRYTAZw IO FUoEAN-. D F RS 2EMRT2ET
L, FO%., T RMBEAROFTHIN2FARMIC DL THIGRERIC K Y FFE L 1=,
FOFER. HIN2T 5 FoBEITIATIEIAEENER I NN > =AY, HN
2-gal DV FUoBREIJATHENVT ML MEEENSER SN, FHRER7I(C
=Y,
=15

T IADal, CTEGFEHARATZRIZANY 4 —pCAGGESZ . pcDNA3. 1(+)
& & HIZFUGENE HDIZ & YCEF-DFIANh SR T2 9 a2 L, EEHI & B
DAEIZEY, al, CTEEFINEEAEKICHEARAEN-HRS O— > (CEF-gal
2) ZFER LIz, Boh-HBICHE T4 a-Gal REDEEL, GS-IB,ZFAHNT
A—HA hA M) —BFTTHERBL-, BRZE8IZFRY, Ff-. CEF-gal2(cH
N2TANREBRESEDHRICE>THRLONVMILRABDABmZREL. B
HRICE TSI ILADBIEEZEFE L -, BRERIIITRT ., HIT, CEF-ga
12N BR/BENTHIN2D A ILRIZEITDH a-Gal FEIREGS-1B,Z A OTELISAR UW
estern blotting(Z& YHERRL =, BRZR9IZTT,
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[0071]

[0072]

[0073]

[0074]

[0075]

(1]

#RR 1C1D.,/ml
(€& 1)

CEF 3.5
CEF-gal B
(E5R2)

GEF 4. 25
CEF~gal2 4. 25

B8izoA—YA A M)—[ZKkBCEF-gal &ECEF-gal 2126175 a—-Gal F
HOFEY (GS-1BEB)HERERT . MRREICKET 4 o-Gal DRFEE(IC
EF-gal & Y £ CEF-gal 2 WETIERWEMNRALMNEE >, MFI: mean fluores
cence intensity (HIAIARBEDHREE) (K8),

Eoiz, HEMITIEMESEHIN2D A ILRIZE TS a-Gal FRIZDNT
DELISAKR UWestern blottinglZ & 5fHr (GS-1B,D#E&) ER%ERY . ELISA

(E) 12H VT, CEF-gal THEAEL f=7 4 JLAHIN2-gal| & CEF-gal 2 CHEFE L
f= 74 JLAHIN2-ga [ 2ICRIFRED aGal MER L TWBENHERSI N, i
. Western blotting (BE) IT&>TH, HIN2-gal (L—=>r2) EHIN2-gal2(
L—2) IZIERBED a-Gal BB L TWAENER STz, — A, WTh
[ZHEWTH, THIBCEF TEIE L1-HIN2 T 1 LR ZIE a-Gal DRBEMNESH LN
Thof- (ERHIN2, BB L—21),

BT, ®IIZ, CEF-gal 2THESE-V 4 ILAD A %ERT, CEF-gal2THE
B2V ILAD AL, CEF (GTHIfE) TRESELVAILADAMER
EThY (EF%R2) | ARREICVAILANBEL-ENEETE, —A. C
EF-gal THIES =04 ILAD AL 1?210gE > TV (EE& 1) , CEF-gal
2TIE, TR THACEFLERIEBEEICHINZ2 DA ILAMNBIEST AFELERTE-

(F1) o M. TCIDgIXO0WIBEMMBEREE (VA IILANMH) £FT.

PE&KY., a-Gal #FIFE S /-CEF-gal2Z#HWNd 2 LI2&kY ., BHHRYIC
a-Gal EEEICHRBIEEA VILIVFIM LA ETHBRERSEES SN
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BEMNERTE Rz, COBRE, oGl HFEMBPERANTA O IILI YD
DFUOERELEETEDTREZTTHLDOTH S,
EXtOF ARgEM

[0076] AFBAIL, A Y IILIUY DA NAEDI I FLEAERHFIZERATH S,
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FERIA]

[E5RTA2]

(85K 1R3]

(3R A]

[FER1AD]

(&R 1R6]

[REKRIET]

ERDEH
(D a-A549 h—XITE +—7 (Gal @1-3Gal B 1-4GIcNAC-R : LI a
-Gal) ZRELAVEBRRIC, ol -H59 r—REBEBREGFE
RELBAIRETEALT, oGl ZHE LB HMEREHFTHLILIE.
QR oGl ZRELBIMERICVMILAEERELT, VMR
BEL-MRRER/LIIE. LU
QRIEVANABRELEBRREEELC, BB, L o-Gal £ H
BYBIMIAEEBEHIIE
EEL -Gl REVMIILADERSE,
it -Gal ZRHB LGRS, REFLEERBICET H4EMIC
BETHMERTHEFERENCEREHD a-Gal RV ILADIEEA
o
a1, 3 A9 b—RAEBBREGTOEAL, o1, 3-H59 F—RiEg
BERRAEGCTERELBAIRETELRIZ—FBATHLTITS
. BREIFERACEHD a-Gal BRI ILADER A,
al,3H59 b—REBEFECTERBELBAIRETELAY 24—
&, REARV4—2al, 359 bF—REBERELTESH. IR
Ry 3—[FCAGTOE—F—F-EIWTAE—2—%2FITHLDTH
BHEREICEHD o -Gal FIE YA ILADERAZE,
a1, 3-HZ9 Fh—REBEREGFHITIVR, T2FLEIVHET
HEIBERBEI~ADNTNMIZRED a-Gal BBV L ADERAZE,
BIEEVAIWABA D ITILI T DAL, RREVAIVA, BREIA
WA, RITEETIRRIAIVLA, RBIAILA, TAXVAIILR, =
A—HNYANLRIAILA, FEILYIRIAILATHDERIA]
~EDWNTNMIZERED a-Gal RE DA IILADERAZE,
BERBI~DWVWITNMNIRBDAET., a-GlEZHRETE-IIMILAE
ERL, oA LA T 9 FOEERT D, T0FUDOESR
s
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[FER1A8]

[E&RIAI]

[F5RTE10]

[FERIE11]

T FUDERE VAL RERFRELT SIEEZESLHERIETCE

BHDTUFUDEETE,

DANADERIE, VALREY Ty T AHIREELERIEA
NIEBED DV FUDEREE,

DANADERL, JALAEZBHILEVNIINAETEIEEELHS
IBIICRESEDD I FUoDERAE,

TOFUoDERIE DANRIITVaNY FEEEIHLIEESS
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