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Advances in the study of B4GALT1 in malignant tumours

XIE Mingyuan'?, YAO Dong>, MO Biwen’
(1. Respiratory and Critical Care Medicine, Affiliated Hospital of Guilin Medical University,
Guilin 541001, China; 2. Respiratory and Critical Care Medicine, the Second Affiliated
Hospital of Guilin Medical University, Guilin 541199, China)
Abstract B1,4 galactosyltransferase 1 ( BAGALT1 ) is a member of the B1,4 galactosyltransferase family, and its
main biological function is to transfer galactose from uridine diphosphate galactose to terminal 3-N-acetylglucosamine
residues on the Golgi and to catalyze the formation of glycoconjugates. As a transmembrane protein distributed on the
cell membrane, B4GALT1 is also involved in biological processes such as cell adhesion, immune response, and
embryo implantation, and plays an important role in physiological processes such as angiogenesis and apoptosis.
Abnormal expression of B4GALT1 is associated with the clinical progression of many malignant tumors and plays a
key role in carcinogenesis. This article mainly reviews the recent progress of the relevant biological functions of

B4GALTI in malignant tumors and its mechanism of expression regulation, which provids a theoretical basis for the

prevention and treatment of malignant tumors.

Keywords: 31, 4 galactosyltransferase ; malignant tumors; glycosylation
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M S ) AR E . BAGALTL 7636 Ok W 175 5
SMMC7721 L ya T I VE FBLT AN & 3 B

B 3 B4GALTI ZEIR 2B ARFE S SMMC7721 4RAE T R A E R ALEH



%4

WA 5 . BAGALT1 2 T WP 9% P e B F 53t B

% 37 %

5 %%E
HOR AL PR IR 1 & A R R e G gk
WﬁoWﬁN%%%%%%@ﬁﬁ%?ﬂmuﬂ
K| S 22 3K 5 2% Pl S P g i PR o 38 S ) A
5%, FEILT mRNA ZKF 1 3E BRES A s 2i i)y
AR H B TS UE AR A 9T, B4GALTI
B PRI AR R i e 4 2 v S 2R 38 5 LG SRR A /KO 1Y
PHFEARDCE , HAS R g v 45 R - A A 25 5
SR AR 757 i — 2D F9Y, BAGALT1
TG PR Y S 208 5 AR i 4 4 B R e 7
194 127 T RE 25 DIAH OC , (H LR 45 0 R {5 5 3 i
PIATERE . Kok, A T EIR AL fF BAGALT1 #6%
PEMPIE AR L, R G 2 Al 2E 5o, o
BA4GALT1 AHICAR 5 18 25 1 B AH BRI 2% LA R
OE AR ™%, XA B T 5 4 1 2 g
BAGALT1 5 HA /> T B FH EAE H , 38 RE 8 7R HAE b
BAL ST R A OCHEAEAE F . 7E R B BAGALT1
25 DBE A I S 55 0 s & A 0 & e 1) 4y
SEhih L ¥ ] BAGALT1 ] fig /2 — A iy g i W o o

SEIRIT AT

S 2 30k

[1] ZHOU H M, ZHANG Z H, LIU C Q, et al. BAGALTI gene
knockdown inhibits the hedgehog pathway and reverses mul-
tidrug resistance in the human leukemia K562/adriamycin-
resistant cell line [ J]. TUBMB Life, 2012, 64 (11) : 889 -
900.

—
N8}
[

LILKOVA E, PETKOV P, ILIEVA N, et al. Molecular
modeling of the effects of glycosylation on the structure and
dynamics of human interferon-gamma [ J]. J Mol Model,
2019,25(5) . 127.

[3] ZHANGX L, QU H R. The role of glycosylation in infectious
diseases[ J]. Adv Exp Med Biol,2021,1325.219-237.

[4] ZHAO Y W, VANDERKOOI S, KAN F W K. The role of
oviduct-specific glycoprotein( OVGP1)in modulating biolog-
ical functions of gametes and embryos[ J]. Histochem Cell
Biol,2022,157(3) :371-388.

[5] POLENGHI M, TAVERNA E. Intracellular traffic and po-

larity in brain development[ J]. Front Neurosci, 2023, 17

1172016.

[6] CHENP D, LIAO Y Y, CHENG Y C, et al. Decreased
B4GALT1 promotes hepatocellular carcinoma cell invasive-
ness by regulating the laminin-integrin pathway [ J]. Onco-
genesis,2023,12( 1) :49.

[7] VILLEGAS-COMONFORT S, SERNA-MARQUEZ N,
GALINDO-HERNA NDEZ O, et al. Arachidonic acid in-
duces an increase of B-1,4-galactosy liransferase | expres-
sion in MDA-MB-231 breast cancer cells[ J]. J Cell Bio-
chem,2012,113(11) :3330-3341.

[8] VITIS C D, D’ ASCANIO M, SACCONI A, et al.
B4GALT1 as a new biomarker of idiopathic pulmonary fibro-
sis[J]. Int J Mol Sci,2022,23(23) - 15040.

[9] PERJR.BAGALTI 751 HiHE 5T 40 ML /- B 22 Mk ve b
YRR 25 A LHIBFSE [ D] T8 - TLRI K%, 2019.

[10] XUD W, ZHU X H, HE M Q, et al. B4GalTl promotes
inflammation in human osteoarthritic fibroblast-like syno-
viocytes by enhancing autocrine TNF-a activity [ J ]. Eur
Rev Med Pharmacol Sci,2019,23(11) :4530-4540.

[11] CHENG H X, WANG S K, GAO D M, et al. Nucleotide
sugar transporter SLC35A2 is involved in promoting hepa-
tocellular carcinoma metastasis by regulating cellular glyco-
sylation[ J]. Cell Oncol,2023,46(2) ;283-297.

[12] REN Z H, HUANG X Y, LV Q, et al. High expression of
B4GALT1 is associated with poor prognosis in acute mye-
loid leukemia[ J]. Front Genet,2022,13:882004.

[13] XIE H'Y, ZHU Y, ZHANG J Y, et al. BAGALT1 expres-
sion predicts prognosis and adjuvant chemotherapy benefits
in muscle-invasive bladder cancer patients[ J]. BMC Cancer,
2018,18(1) :590.

[14] CHEN L L, XIE Y P, FAN J H, et al. HCG induces B1,
4-GalT 1 expression and promotes embryo implantation[ J].
Int J Clin Exp Pathol,2015,8(5) :4673-4683.

[15] TAKADA K, SUZUKAWA M, IGARASHI S, et al. Serum
IgA augments adhesiveness of cultured lung microvascular
endothelial cells and suppresses angiogenesis[ J]. Cell Im-
munol,2023,393/394.104769.

[16] LIJJ, YUES, GAO Z Y, et al. Novel approach to enric-
hing glycosylated RNAs : specific capture of GlycoRNAs via
solid-phase chemistry [ J]. Anal Chem, 2023, 95 (32) .
11969-11977.

[17] CHEN Y T, SU L P, HUANG C, et al. Galactosyltrans-
ferase B4GALT1 confers chemoresistance in pancreatic

ductal adenocarcinomas by upregulating N-linked glycosy-



%48 * A E F % 37 %
lation of CDK11""°[ J]. Cancer Lett,2021,500.228-243. [27] LIU Y X, WANG L, LIU W J, et al. MiR-124-3p/

[19]

[22]

WANG B, WU S Q, FANG Y, et al. The AKRI1C3/AR-
V7 complex maintains CRPC tumour growth by repressing
B4GALT1 expression[ J]. J Cell Mol Med,2020,24(20) :
12032-12043.

WANG P, LI X L, XIE Y. B4GalT1 regulates apoptosis
and autophagy of glioblastoma in vitro and in vivo [ ] ].
Technol Cancer Res Treat,2020,19:1533033820980104.
CULY N, LI J, ZHANG P P, et al. B4AGALT1 promotes
immune escape by regulating the expression of PD-LI at
multiple levels in lung adenocar cinoma[J]. J Exp Clin
Cancer Res,2023,42(1) .146.

XIEH Y, ZHU Y, AN H M, et al. Increased B4GALT1
expression associates with adverse outcome in patients with
non-metastatic clear cell renal cell carcinoma[ J]. Oncotar-
get,2016,7(22) :32723-32730.

WEI'Y Y, LIU D, ZHOU F B, et al. Identification of be-
ta-1,4-galactosyltransferase | as a target gene of HBx-in-
duced cell cycle progression of hepatoma cell[ J]. J Hepa-
tol ,2008,49(6) :1029-1037.

[23] ZHOU H, MA H, WEI W, et al. BAGALT family mediates

[24]

the multidrug resistance of human leukemia cells by regula-
ting the hedgehog pathway and the expression of p-glyco-
protein and multidrug resistance-associated protein 1[J].
Cell Death Dis,2013,4(6) :e654.

PICARDO F, ROMANELLI A, MUINELO-ROMAY L, et
al. Diagnostic andprognostic value of BAGALT1 hypermeth-
ylation and its clinical significance as a novel circulating
cell-free DNA biomarker in colorectal cancer[ J]. Cancers,
2019,11(10) : 1598.

ZHU X Y, JIANG J H, SHEN H L, et al. Elevated 81,4-
galactosyltran sferase 1 inhighly metastatic human lung
cancer cells[ J]. J Biol Chem, 2005,280 ( 13) ;12503 -
12516.

[26] ZHANG J R, ZHANG G, ZHANG W J, et al. Loss of RBMSI

promotes anti-tumor immunity through enabling PD-L1 check-
Cell

point blockade in triple-negative breast cancer [ J ].

Death Differ,2022,29( 11) :2247-2261.

[29]

[30]

[31]

[32]

[33]

[34]

[35]

B4GALT! axis plays an important role in SOCS3-regulated
growth and chemo-sensitivity of CML[ J]. J Hematol On-
c0l,2016,9(1) :69.

KINOUCHL S, SATO M, FURUKAWA H, et al. Suppres-
sion of malignant potentials of A549 human lung cancer
cell line by downregulation of the B4-galactosyltransferase
1 gene expression[ J]. Biol Pharm Bull,2020,43(4) ;747
=751.

PG WL 45 B 1 98 T A0 B i 24 M R DG A 5 3 s
GEib [ )] AR BE2,2023,36(4) :153-158.

VITIS C D, CORLEONE G, SALVATI V, et al. BAGALT1
is a new candidate to maintain the stemness of lung cancer
stem cells[ J]. J Clin Med,2019,8(11) :1928.

WU J, XIAO L, ZHOU H X, et al. ZFX modulates the
growth of human leukemic cells via BAGALTI[J]. Acta
Biochim Biophys Sin,2018,50(5) :522.

LI Z J, WANG H Z, ZONG H L, et al. Downregulation of
betal ,4-galactosyltransferase 1 inhibits CDK11 ( p58) -me-
diated apoptosis induced by cycloheximide [ J]. Biochem
Biophys Res Commun,2005,327(2) :628-636.

LIZJ, ZONG H L, KONG X F, et al. Cell surface beta
1,4-galactosyltransferase 1 promotes apoptosis by inhibiting
epidermal growth factor receptor pathway [ J]. Mol Cell
Biochem,2006,291(1/2) :69-76.

SHEN J L, JIANG J H, WEL Y Y, et al. Two specific in-
hibitors of the phosphatidylinositol 3-kinase LY294002 and
wortmannin up-regulate betal ,4-galactosyltransferase 1 and
thus sensitize SMMC-7721 human hepatocarcinoma cells to
cycloheximide-induced apoptosis [ J ]. Mol Cell Biochem,
2007,304(1/2) :361-367.

ZHU X Y, CHEN S, YIN X L, et al. Constitutively active
PKB/ Akt inhibited apoptosis and down-regulated betal ,4-
galactosyltransferase 1 in hepatocarcinoma cells[ J]. Bio-

chem Biophys Res Commun,2003,309(2) :279-285.

[ We#s H HA :2024-03-05]
[E=ERmE . HEH FEXHEHHO]



