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Functional analysis of @l,6-Fucosyltransferase (FUTS8) in

pancreatic carcinoma cell lines
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Pancreatic carcinoma is one of the deadliest
malignant diseases, in which the increased expression
of al6-fucosyltransferase (FUTS), a sole enzyme
responsible for catalyzing core fucosylation, which
catalyzes the transfer of a fucose from GDP-fucose to
the innermost GlcNAc residue via a-1,6 linkage (Fig.
1), has been reported.

FUTS play crucial roles in malignant behaviors,
such as tumor growth and metastasis in several
cancers. However, its pathological roles and
regulatory mechanisms in pancreatic cancer remain
largely unknown. Here, we use two pancreatic
adenocarcinoma cell lines, MIA PaCa-2 and PANC-
1 cells, as cell models, to explore the roles of FUTS.
We found that a FUTS gene knockout (FUT8-KO)
using CRISPR/Cas9 inhibited cell migration when
examined in transwell and wound-healing assays. In
MTT and colony-formation assays the FUTS8-KO
significantly reduced cell proliferation. The potential
inhibitory effects were also observed and verified
in xenograft tumors in vivo. Moreover, the
expression levels of cancer stemness markers such
as EpCAM, CXCR4, c-Met, and CD133 were
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Figure 1. Reaction pathway for the synthesis of core fucose.
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decreased in the FUTS8-KO cells compared with
wild-type cells. Also, the spheroid formations in the
KO cells were loose and unstable, which was
confirmed by pipetting. Additionally, FUT&-KO
increased the chemosensitivity to gemcitabine,
which is the first-line therapy for advanced
pancreatic cancer (Fig. 2).

These novel findings are the first to suggest that
the expression of FUTS is involved in regulating the
stemness features of pancreatic cancer cells. Taken
together, this study clearly shows that FUTS8 has
important biological functions in pancreatic cancer,
which could provide insights for the treatment of

pancreatic carcinoma.
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Figure 2. Schematic diagram of FUTS in pancreatic cancer.
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OGT Regulates f1,4-GlcNAc-branched N-glycan Biosynthesis Via the
OGT/SLC35A3/GnT-IV Axis
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Amongst multiple post-translational modifications
(PTMs), protein glycosylation is a common and
important process in cells, and altered glycosylation is a
hallmark of many diseases including cancers and
diabetes. N-Linked glycosylation and O-linked N-
acetylglucosamine (O-GlcNAc) are important protein
PTMs. One of unique features of N-glycans is the
GlcNAc-branched complex structure that is sequentially
synthesized first by N-acetylglucosaminyltransferase I
(GnT-1) and GnT-1I, and then by GnT-II, GnT-IV,
or GnT-V to produce functionally diverse N-
glycosylated proteins. But O-GlcNAcylation is a
simple protein PTM, where a single moiety of
GlcNAc acts on the serine or threonine residue of
target proteins without further elongation or
modification into more complex structures. Thus
far, the relationship between these two types of
glycosylation has remained elusive, and it is unclear
whether one influences the other via UDP-GlcNAc,
which is a common donor substrate. Theoretically,

a decrease in O-GlcNAcylation may increase the
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products of GlcNAc-branched N-glycans. In this
study, we found that the amounts of GlcNAc-
branched tri-antennary N-glycans catalyzed by INV-
acetylglucosaminyltransferase IV (GnT-IV) and
tetra-antennary N-glycans were significantly
decreased in O-GIcNAc transferase knockdown
cells (OGT-KD) compared with those in wild type
cells. We examined this specific alteration by
focusing on SLC35A3, which is a main UDP-GIcNAc
transporter in mammals that is believed to
modulate GnT-1IV activation. It is interesting that a
deficiency of SLC35A3 specifically leads to a
decrease in the amounts of GlcNAc-branched tri-
and tetra-antennary N-glycans. Furthermore, we
found that SLC35A3 interacts with GnT-IV, but not
with N-acetylglucosaminyltransferase V (GnT-V)
as shown in following figure. And our experiments
have confirmed that OGT modifies SLC35A3 and
that O-GlcNAcylation contributes to its stability.
Furthermore, we found that SLC35A3-KO enhances

cell spreading and suppresses both cell migration
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Schematic diagram of the proposed molecular mechanism for regulation of the biosynthesis

of f14-GlcNAc-branched N-glycans by OGT.
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and cell proliferation, which are similar to the
phenomena observed in the OGT-KD cells. Taken
together, these data are the first to demonstrate
that O-GlcNAcylation specifically governs the
biosynthesis of tri- and tetra-antennary N-glycans
via the OGT-SLC35A3-GnT-1V axis.
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AR sE (Hepatocellular Carcinoma: HCC) i
BIZBWT, BOKG R 2 (LFELETH
% lenvatinib mesylate (LEN) (Z[R & L7z # R D
OEOTHY, LEN KT 2 RHIRTLE O w il A8
KELEL 7 o> Tw A, HCC IZIES N OIKEE %
WEPROEZEZELECTH Y, 2 OKERFRIREE)
%  OPUEMIEEEOGRENEREBEO—KTH
HIEDNRENTWAS, LrL%d5, HCC H#E
I2B1) % LEN OKEEFE T T OHUIEE/E TIPS
DVWTOHRHRIBHETTIZRZ IR TRV, £2
T, KW HmIZe + HCC Mifakk 2 v TIRER
FREIZBIT 5 LEN OFUESEEHIKPUED 2 /7 =
ALEFHST 2 L& L7

WMHIZ, HCCHEMKIZB W TREERIRETO
LEN HUiE 5578 KU % #52 L 72. PLC/PRF/5
MIFL T LEN O ICs &, #MHEMEEREIZB VT
13.0£08uM Tdh o 72 9%, KEEFERHE TR
213x11uM THh Y, HEIZ LA ALNL. —
#., HepG2 Mg ClXEE LR AR SN0 o 72
e B4 © o PLC/PRF/5 o> LEN Bl #5515
FIPUEA D = XL E2 AT 272012, ~4 71
T UVABNZITV, CORAHZALIZHEET L L
EZONLBEETEMB L. E512, in-silico it
Fricky, Mg~ ry v 2 2ICEbLELETO
HELREADPHRIN, ZoH Ty 747047
F> (FN) 23— K35 FNI ¥ #EETEHEONT
ELTHZES N, —F, REFLREBIZL)H
W35 &, PLC/PRF/5HBIZBIT %5 FN OFH
i, REREZFEECIIMBANTERICEAL, &
WHRR LB CTLEN 2% 59 % LA 3 5 ]I
o7z, F72, PLC/PRF/5 ML 0¥ #E o FN
JERE % ELISA TH~NR/2& 24, LEN (-) &fFT
TIEBR R R Tl EHBRFERE I T 234,
LEN (+) &M CIEMERE CHERET I
b 16M5 LA LT/, PLC/PRF/5 M CIx, i
WEEFRBEE CIZLEN OEEN R ZEN T2 W
FN 2 KT S 28E0H %5, KEZRRETIX

HIF-la 7% L OB R 2555 S5 720, FN O
FEAEDMEHE S, LEN ORI 25855 L THFH 0
MEEEREE AT &R T L RIS,
Z®DZ ki, FN1 #&fx T % knockdown L 72
PLC/PRF/5 Ml % F 72 B OfEF, (KER R BRI
TLEN OEFEE L 722 &5 5 b FN OEAIT
HEBAE FHIRTUEN OB G2 s . S 512,
MRS 720 Tld 2 AU T ORI D W TRRGET
T 572002, Ml cEE e kE e R0
F VARER K TH % mitogen-activated protein
kinase (MAPK) OF#E % v /378 TH % ERK1/2
DWW TH X7 ABEBRN %2 AT - 72 .
PLC/PRF/5 #ifgClx, KEERBEEE C LEN 5
BEIZB\WVWT 24 h TERKL/2 DGR TH 5 p-
ERK1/2 D3$H A LA L, LEN#ZGHICBW T
48 h Tp-ERK1/2 D3 LA MR L 72, O
HCC Mgtk # 72 LEN ® EE 2B T, p-
ERK1/2 OFBPET LG DH o722 L 05,
K72 TH p-ERK1/2 DFEBPEKT T A HEL L
TWiehs, FOMELIZRGZLIERTHo72. 2
DFERIZE Y, LEN A MAPK # Ry & L 2w
ZENEZ 5N, LEN 2 X A Mk o i o E
& LCTLEN f#4EF T ERK1/2 N iEMAL L 72 2 &,
LEN 3% 58 p-ERK1/2 @ L H13 HIF-la % 2 —
N9 % HIF1IA O#ERFHHL XV O LA SRS
N7zZenn, HIF-la2B5 L7-Z RS
L. Fl, MELA2EEOMBEKIZE VT,
HepG2 Mife CTII LB 2R L 724 RA LN H o
o2 byt RERERBEICEIT S LENRBEIZL S
FN OZ@E)L, L7 & S RFFETHW 2 2 DO
fakk® 9 H PLC/PRE/S Ml I 22 L O TH
BT EDIRBE N,

Db Z bt KFRFET LEN HulE 5 1EH b
ML, KBERECFNO LRESNTTH 5
HIF-la2s EA L, FN OEEHEAPEF ORI L L
THDHIENRBEEINIIERE o7 (Fig. 1).
¥ 72, ABFZETIE MAPK 28R & SRTwWiawn
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Fig. 1. Mechanism of Lenvatinib resistance in Hypoxia.
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