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P, 7774w a2k alld 7a—REBBRBERET THD 2FTI KO 2FT2R 7 n—=v7 3, Zib
OBEETFFEWITHEHEPUR TH D Lewis x [Gal B 1-4(Fuca 1-3)GleNAc-R] ARkiEtEEZ AT Z LA LNE o7

[Kageyama et al. JJ. Biochem 125, 838-845 (1999)] , Afa L. zFTI KO\ zFT2 D RFEH M I1T 5 Lewis x
BAPEBH O & RS R OB Y — L DT AT o T2 b D TH D,

FTIEDIT, 2FTI e RKFEBHTH 22 Hith 18 RO THRD bz 2 A D Lewis x 1% % 5 A TOHESH O IER
WraiToic, Stk 18 BHOME Y | BiHA & R VU RICI D X2 U X7 B X0 itk . @R TRIDWREZR B
VOLT I BB I VB Lo, BV DT I (kiR Z R L, SFEEOSEEE— RE AW HPLCI2 LY |
HOE Y DT I LHEHORE R EZ T o 7o, BRI, =%V 7 ) av ¥ —EHk, g2 koo~ v 7 ROVE
BONICL VRN L2 2 A, 2o OFEHIZIEE TRMICHHPIUR Th 5 Lewis x &5 A, T NG5S LU
FEREDREE 2R L7223 B IL RIS NS AR 7e N7 B F 1% kB4 —Z (GleNAc 8 1-4GleNAce) TidZe <,
TV R-B-NTEFNLITNVayI=F—BiIcIVilbanizE2xonsd N7 EF L7 ras I (GleNAe) 148
EOHLOFEHOWEE TH -T2, TZTINLORHOT Y F-B-NTEBF LT N ay I =F—PiE{LRTORE#E TH 5
BRI N7 EFLF F A —AfEEE RO L = F-B-NTEF L7 ah I =4 —BEEORT %R 5
LA ELOLLEER ISRHOET 77 4 v v 2R THRIH SN, £ 2FT2 R RFERMOZ IR 712 Rl o€
TT7 4 vy aOHRICBWTHARIC, Lewis x 28, EILKMN NTEF ATV ath I v OEREOHEH KR O
NTEZF X N EA—AFED NESRBEHSRE SNz, T o ORHOFRIBUL, 2FT1 KO 2FT2 8517 D38
R LR Do T Z e D 2FTI KON zFT2 BIETEMIC LIV AGR SN HEHEThH I EEX NS, Fl2Zh
HOWERIZ, ABMEFF OV TIBEIMES LIHIC OV T, FRHZ 2FT2 R REHM OISR S h
72

BAEE TITHHEBRIM O R A B EBIT D Lewis x OFREFENTDWTIX, ~ 7 AOWHIIRIZI 1T 2 Mia o %A LB G
=0 b OMEFHENH Lewis x FURIC L WLES NS LW O @k a Y, BEERARENEEH S, L, ZhAbD
WMEITFEE LTHEEEI L2 F U2 AW THT L TEB Y | FHO ARSI OIS, AR T,
TR B 2FTI RO zZFT2 BB T HEMIC LD EGR SNz LB 2 Hivd Lewis x B AMHONE, MiE0%
FRME R OB 2 B S 20 Lie, FABBEZERIT 5 Lewis x 2 & ATHHHIZOWTEEBE NSO 7 7 a—F L, i
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Two « 1-3fucosyltransferase genes, zF'7T'1 and zFT2, have been previously cloned from zebrafish whose gene
products are capable of synthesizing the Lewis x structure [Kageyama et al J. Biochem 125, 838-845 (1999)].
This thesis describes the analysis of the chemical structures and the expression pattern of the Lewis x containing
oligosaccharides expressed in the zebrafish embryos at 18 hours and the juvenile zebrafish at 72 hours after
fertilization corresponding to the expression stages of zFT'I and zFT2, respectively.

First, the structural analysis of two Lewis x containing oligosaccharides detected previously in the zebrafish
embryos at 18 hours after fertilization expressing zF71 maximally was performed. Oligosaccharides in
zebrafish embryos at 18 hours after fertilization were cleaved from proteins with hydrazinolysis and tagged with
a fluorophore, 2-aminopyridine, to enable highly sensitive detection. Pyridylamino (PA-) derivatives of the
oligosaccharides were separated by three modes of HPLC to obtain two Lewis x containing oligosaccharides.
The structural analysis of Lewis x containing oligosaccharides were performed with the reducing-end
monosaccharide analysis, the combination of exoglycosidase digestions and 2-dimentional sugar mapping
technique, and mass analysis. These oligosaccharides showed the partial structures of MN-linked
oligosaccharides in that their reducing-end portion was not a di- V-acetylchitobiose sequence (GlcNAc1-4GlcNAc)
but a single Macetylglucosamine residue (GlcNAc), suggesting the products from glycoproteins by digestion with
an endo- 3 -MN-acetylglycosaminidase. In fact, the Lewis x containing oligosaccharides with di-MN
acetylchitobiose sequence (GlcNAc 81-4GlcNAc) in their reducing-end portion and the endo- 3 -N-
acetylglycosaminidase activity were detected in embryos at 18 h after fertilization. Same Lewis x containing
oligosaccharides were also detected in the juvenile zebrafish at 72 hours after fertilization. The expression
stage of these oligosaccharides were correlated with those of zF7T1 and 2zFTZ2, suggesting that these
oligosaccharides were the products of zF77 and zFT2 gene products. Sialylated Lewis x containing
oligosaccharides were also detected especially in the juvenile zebrafish at 72 hours after fertilization.

Many reports such as the inhibitions of the compaction in the mouse embryo and the neural induction in the
chick embryos by anti-Lewis x antibody suggested the importance of Lewis x containing oligosaccharides during
the embryogenesis of vertebrates. However, the whole structures of these oligosaccharides have not been
reported since most of these studies were performed using antibodies or lectins. In this study, the whole
structures and expression stages of Lewis x containing oligosaccharides were determined. This structural
studies on Lewis x containing oligosaccharides during embryogenesis are important for the studies of Lewis x

during embryogenesis.
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AT ET T 74 w2k, Zu—=vrEnl, al3 7a—AGEBBRBE T CTHD 2FTI KO 2FT2 D
RRFEBUNCRBL T 5 7 a— A G HFEHOBH L ST 21772 b D Th 2,

TR 2FT1 HRFEBEH O TR ST e 2 O FEH OREMT 21T o 72, T b OFEH % B E TH
HAMEEZ2 ) LT 2 RIEIC X 0 a0 S, =% Y 7 a v 4 —Ek, HEH 2 ko~ v TR OERESHICEY
WRE LT, ZORESHITIRITKRIGIC Lewis x HELZ &/, £ OREIL NEGIBESFIRZ R Ly, BoRimn N7
TFALF A —RATEHARL, 2 F-B-NTEF AT LapI=F—RicloifbaniztHESNS N7 EF L
a1 REOTE O Th -7, £ 2 TIN S OBEHORBMATH 52 T RES M7 EFLF bt —2
WEEFFOREHE, =V R-B-NTEF AT N aY I = —BIEEORHERRTZEZA, EHLHET T 7 4 v
2R TR BTz, FTo 2FT2 B RFEHP O T HRERIZ, Lewis x 2 BTl OFESH & BRI M7 EFLF b
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v — A R F o NSRS R SNz, b OB ORIIL, 2FTI RO 2FT2 86T OF RS & A1
Boo7eZ LD b, 2zFTI KO 2ZFT2BIGFPEMIC LV AR SN HEHTH D L EZ DD, F72 26 OFEHIT,
ABWEHOVTIVENHES LIEEH ORI Sz, U EOREIL, 2FTI KO 2FT2 BinFFEMIC L0 AR ESh
72 Lewis x A PEHOBEI 2T 2 ECHELRMETH D, R COMRIE, WREEMICEIT 5 Lewis x #iE%
G A TSI LN 2T DT 7 —F LIz b O TH Y | 5% 0 Lewis x & AREHOMEEMRITICHF 5T 2500
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