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Identification and functional analysis of a novel
LewisX-synthesizing al,3-fucosyltransferase gene in

neural precursor cells
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LewisX (Le*) or stage specific embryonic antigen-1 (SSEA-1), is an important carbohydrate moiety expressed in
. undifferentiated embryonic stem cells, 8-cell to blastocyst stages ip mouse embryo, in primordial germ cells,
neural precursor cells and embryonic carcinoma cells. Le* expression is developmentally regulated in brain and is
thought té play a role in cell-cell recognition, neurite outgrowth and neuronal migration during embryonic brain
development. To analyze the functional role of Le™ determinant in neurogenesis it is necessary to characterize the

al,3-fucosyltransferase enzyme(s) involved in its synthesis in neural precursor cells.

Immunohistochemistry and in situ hybridization have revealed the co-expression of a novel al,3-
fucosyltransferase enzyme, fucosyltransferase 10 (FUT10) with Le* epitope in germihal zones around the lateral
veritriple in mice embry(;nic brain. Further, the combinations of in vitro fucosyltransferase assay and high-
performance' liquid chromatography (HPLC) analysis have confirmed the al,3-fucosyltransferase activity of
FUT10 on some specific N-glycan bearing glycoprotein(s). In vitro fucosyltransferase assay revealed that FUT10
can synthesize Le* on bisecting sugar chain bearing glycoprotein(s) from Neuro2a cell lystae but not on pure
lacto-N-neotetraose or PA-labeled bisecting sugar chains. Thus, FUT10 essentially requires the presence of

substrate N-glycan bearing protein(s) for synthesizing Le*.

In addition, in vivo loss-of-function studies using RNA interference (RNAi) targeting FUT10 were done. miRNA
vectors or control vectors were coelectroporated with an green fluorescent protein (GFP) reporter in utero into the
lateral ventricle at embryonic day 14.5 to transfect neural precursor cells of ventricular zone; the distribution of
transfected cells were analyzed at embryonic day 17.5. This approach revealed the significance of FUT10 in
embryonic brain development. A control miRNA with no effect on FUT10 expression has no effect on the
distribution of transfected cells. In contrast, miRNAs that can suppress FUT10 expression showed mislocalization
of GFP labelled cells, with essentially most of the transfected cells remain localized in ventricular zone,
subventricular zone and intermediate zone. This defect is rescued by in utero electroporation of FUT10 expression
construct along with the effective miRNA, confirming that FUT10 is crucial for the normal embryonic brain

development.
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FEHIIMBEREICER T 22 0BRECREAICH NS, MiagEPHBMER. M

o tEEBBICHBELTVS, FTH LewisX URRES L oM ON D HEHAEDO—
T, RERY, BFABMEICHBEINRTRY ., BEROBBASESHERERE, RS
BEEARE L ELLTVSEELORTE L, ZHETIC. LewisX HEZART 5
B (al,3-7a—RE&EBEEE : FUT) & LT FUT4, FUT7, FUTY BZRIESNTE Y,
FUT9 AN OTELEBERE LTHERIT S TEL, LML, FUTY 2R LD I LEETF
D)y 7T UM YAOBHI»OIXBEERMERICBTIRABIIZ DO R o7, &
DEDIRERZT, BFEIL 1,3 7a—AEBERL L TCOFBEERZRI LTV FUTI10
wWEB L, 1) #HEEZE., Insitu "NA TV EFA ¥ -2 a VI KD REMHKT. 2) in vitro
TDal,3 7 a—AEBEREEORE. 3) invivo / v 7 ¥ UV ELLD2HBEBHICK
TOEBBEICETIMITEITo T,

TP . FUTIO B I O LewisX FUEORIEMICBIT 2 REANRY -V 2BEMO 7 2 — &R
BETHD FUTY BT HZ LI ;D%ﬁbtoFUMO&NH9iEw TAHAHEYIC B
BLTHEY @mEHEORMIX Lewisxﬁﬁwﬁﬁ%ﬁu& REIZEBELTWE, &Y T FUTI10
TEEZEE (ganglionic eminence) % &M =E#H (Ventricular zone)iZ —i@H (A4
14.5-15.5 H) I FHBE L Tz, BEKLISMCH FUT101E e PO ES Mgz & ik«
BRARSCBABAECHBICB O THENICRER L, ZO5MIX LewisX IR DI ¥
—rE—FHLTWE, £/, fiAL_A T FUTI0 BIAPEBICBELTHNA Z &N
etz o e,

wiZ HPLC Y A7 A& H W/ in vitro D e 1,37 a—AGLBERXICREHEEL.
FUT10 ® a1,3-7 a2 — REGEBEREE, TOCICEEFRELZHRE L, FUT10 iX FUTY
CIRERY, EHEBEHS S OWEESHERICH L CHBREEE RS o, BKE
WZ L2 FUTI0 BEABRAMAMENTWS ZaEREHIC LT l,3-7 2 — AEBE
EEMEEATRLEZ. ZOZENGFUTI0E1)al,3- 7 a— R RBERL L THETHZ &
2) FUTY LIZRERY, JVREREEARREMEZET I LR RSI N,

5512, invivo KB 5 FUTI0 OMEZHLMCT 520, TENRKRIFERELE
FRACCRHRIEM (B4 145 B) BT 5 FUTI0 o#mEl () vy o7 ¥ vy) &iTo7,
FUT10 2/ v 7 ¥y LU AMTREMEFE O KMEE~OHEHROBB N FE
Hml &z, 61, VAXFa—FERIZEY v Xy UHEN FUTI0 CREBNTH
BEERHELE, ZoZ b FUTIO BBRAEMICB T 2 HEMBOBENICLEREE
ERIZLTWHRZERHALNZRST,

UEORERENS, FUTI0 X 1) BMAEMIE—BEICERTIHHD a1,3-7 23— AEBE
FThh, 2) RELEEREELZAL. 3) HRBHELERAXRREREERLT L
BRI T,

AWRIT, LewisX MEZ AR ToHABRLRAE L, ZOH TR, £EBELSY
RFEEZRBCTHEALELDOTH D, LoT, AMEPFEMHBLELTESESPLLVLVLOT
HOHZ LI, BEZEL2BODERNS—ELE,
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