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O-GIcNAcylation of Functional Protein Regulates
Human Choriocarcinoma Cells Migration

Qu Runan, Ju Nana, Wu Mingjun, Zhao Dezhang, Wang Yingxiong, Yang Zhu, Yu Chao™
(Institute of Life Science, Chongqing Medical University, Chongqing 400016, China)

Abstract To investigate the molecular mechanisms involved in human choriocarcinoma cells (JAR)
migration regulated by O-GIcNAc glycosylation, cell models expressing different O-GlcNAcylation levels
were established by siRNA interference or OGA inhibitor. Transwell assay and adhesion assay were used to
examine JAR cell migration ability and adhesion to EA.hy926 cells. Meanwhile, the O-GlcNAcylation level of
B-catenin was detected by immunoprecipitation. The results indicated O-GlcNAcylation enhances the JAR cell
migration and adhesion to endothelial cells in vitro. Moreover, the O-GIcNAcylation of B-catenin but not the
protenin level increased apparently. The migration and adhesion ability were obviously declined in JAR cells with
O-GlcNAcylation down-regulation. These findings suggest that O-GlcNAcylation is involved in the regulation of
tumor cell migration.
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Z z —— =8 xx
QE‘ !? 0.4 Hok 5 _30.5_ ok
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TE I % = 2k stk
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A: siRNA T JGTARZ L OGT mRNAJK *F; B: siRNA T $ JG JAR IiIOGT J2 2 O-GIeNActE i 8 11 1) £ ik 7K °F; C: OGAHM 1 7(PUGNAc.
Thiamet-G)4L 224 h/, JARAIO-GLIeNACE MK P44 . *#P<0.01, X AL .
A: quantity analysis of OGT mRNA expression in JAR cells after siRNA interference; B: the protein levels of OGT and O-GlcNAcylation after siRNA
interference; C: the levels of O-GIcNAcylation after treated with OGA inhibitor(PUGNAc, Thiamet-G) for 24 h in JAR cells. **P<0.01 vs control group.
El1l siRNATH ZOGAMHI X JARZEAO-GleNAAE A R
Fig.1 O-GlcNAcylation level in JAR cells after OGT siRNA interference or OGA inhibitor treatment
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A: OGAIIFI(PUGNAc. Thiamet-G)/F ] TJARZ 24 h/ii Transwell45 5 B: OGAMHI5(PUGNAc. Thiamet-G)EH TTARZ 24 hji L 5
P2 4H RO PR 45 R C: OGT siRNAT-H 5 Transwell4h oL D: OGT siRNAJSJARZH Al 5 4 B2 4 IO R BT 45 SR *++P<0.01, ST HEAIAH L
A: JAR cells were treated with OGA inhibitor (PUGNAc, Thiamet-G) for 24 h, and the Transwell assay was usd to detect the change of cell mobility; B:
effects of JAR cells adhesion to EA.hy926 cells after treated with OGA inhibitor (PUGNAc, Thiamet-G) for 24 h; C: transwell assay was usd to detect the
change of cell mobility after siRNA interference; D: effects of JAR cells adhesion to EA.hy926 cells after siRNA interference. **P<0.01 vs control group.
B2 O-GleNAcfE Xt JARYE A 45 25 HY 520
Fig.2 Influence of O-GlcNAcylation on JAR cells biological effect
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Control PUGNAc

O-GlcNAcylated B-catenin
A: siRNA T J5 JARZI I B-catenin & [ 235 /K 1 B: OGAFNHIFIPUGNACcA I T JARZI 24 h)5 B-catenin K [ 415 7/K 1, C: PUGNAc/f il TJAR

A: the total protein level of B-catenin was detected by Western blot in JAR cells after siRNA interference; B: the total protein level of B-catenin
was detected by Western blot in JAR cells after treated with PUGNAc for 24 h; C: JAR cells were treated with PUGNAc for 24 h, followed by
immunoprecipitation with B-catenin antibody and immunoblotting with RL2. **P<0.01 vs control group.
&3 O-GleNAcktB-catenin A& IH4E
Fig.3 B-catenin are O-GlcNAcylated in JAR cells



i Zii A A5 g

1 O- GIeNACHIHEAL A i i 2 256 IR 4 I (1 46 7%

927

HEO-GleNACIE MM FE 8 1, 456 SCHkHiE
EEEl%TQEﬂi’?ﬁ&ﬁaﬁ/\?ﬂ%El"]?inJEXﬂLB—cateninEI@O-
B SEAGRE BEREAT 1 Al WDl fie £ 11 B-catenin{E 4
Ji A ) 2 1 R IE K AN 32 O-G1eN A T 1 I 775,
{ELIEAS B 4l 3640 AP A1 5 35 T 5, 3K W B-catenin 2R
F1 & OGTE 1) JIs ) 5l Ui s S A o B-catenini
Mt — M EER ZDheE A, & REA R
B2 TR B, AR N A EAEH]: a2 i
JIBE L5 A% #6285 B > B-cadherind ELAEH], /5 1A
R 20 i [R] PR G B 55— 7T, A& Wnt/B-catenin/TCF
5O AR RSy, 5 WntlE . GSK-3B. APC.
AxinSF L [F A e Wntf5 5 18 2%, 25 0 AR
O3 A SE T AN ARV 22 IR 384T B-catenin ST
Ak, WM FLME . S EEN .
W os, FEFUIYE . 45 W9 1 B-catenin ) O- B L AL,
AR RS I, Redl I o oz ia O sk Dhie,

MR 1 O PN R U A5 5 28 B, e 255 W I JRd 41 A 1
BEUO200 DRI, AT DA v R i 1 1) 8 T e 4

HIAEAZ e ) 7 AEAEOGTIE L 1Y 1 B-catenin B L4 7K~
ENIE 2 N P S EReRlilE i e S EA I NE S
SO T RS S R T WY HoR I AT HiAl
ZO-FEEMRER SR A 25 i, IR 2 BA TR
PRI E R AR L

S %3k (References)

1 Borzym-Kluczyk M, Radziejewska I, Darewicz B. Glycosylation
of proteins in healthy and pathological human renal tissues. Folia
Histochem Cytobiol 2012; 50(4): 599-604.

2 Kyselova Z, Mechref Y, Kang P, Goetz JA, Dobrolecki LE,
Sledge GW, et al. Breast cancer diagnosis/prognosis through
quantitative measurements of serum glycan profiles. Clin Chem
2008; 54(7): 1166-75.

3 Lubas WA, Hanover JA. Functional expression of O-linked
GlcNAc transferase. Domain structure and substrate specificity. J
Biol Chem 2000; 275(15): 10983-8.

4 Ozcan S, Andrali SS, Cantrell JE. Modulation of transcription
factor function by O-GlcNAc modification. Biochim Biophys
Acta 2010; 1799(5/6): 353-64.

5 Allison DF, Wamsley JJ, Kumar M, Li D, Gray LG, Hart GW, et
al. Modification of RelA by O-linked N-acetylglucosamine links
glucose metabolism to NF-kB acetylation andtranscription. Proc

10

11

12

13

15

16

17

18

19

20

Natl Acad Sci USA 2012; 109(42): 16888-93.

Caldwell SA, Jackson SR, Shahriari KS, Lynch TP, Sethi G,
Walker S, et al. Nutrient sensor O-GIcNAc transferase regulates
breast cancer tumorigenesis through targeting of the oncogenic
transcription factor FoxM 1. Oncogene 2010; 29(19): 2831-42.
Kudlow JE. Post-translational modification by O-GlcNAc: Another
way to change protein function. J Cell Biochem 2006; 98(5): 1062-75.
GuY, Mi W, Ge Y, Liu H, Fan Q, Han C, et al. GlcNAcylation
plays an essential role in breast cancer metastasis. Cancer Res
2010; 70(15): 6344-51.

Lynch TP, Ferrer CM, Jackson SR, Shahriari KS, Vosseller K,
Reginato MJ. Critical role of O-Linked B-N-acetylglucosamine
transferase in prostate cancer invasion, angiogenesis, and
metastasis. J Biol Chem 2012; 287(14): 11070-81.

Yehezkel G, Cohen L, Kliger A, Manor E, Khalaila I. O-linked
B-N-acetylglucosaminylation (O-GlcNAcylation) in primary and
metastatic colorectal cancer clones and effect of N-acetyl-p-D-
glucosaminidase silencing on cell phenotype and transcriptome. J
Biol Chem 2012; 287(34): 28755-69.

Huiping C, Kristjansdottir S, Jonasson JG, Magnusson J,
Egilsson V, Ingvarsson S. Alterations of E-cadherin and beta-
catenin in gastric cancer. BMC Cancer 2001; 1: 16.

Iwai S, Yonekawa A, Harada C, Hamada M, Katagiri W,
Nakazawa M, et al. Involvement of the Wnt-B-catenin pathway
in invasion and migration of oral squamous carcinoma cells. Int J
Oncol 2010; 37(5): 1095-103.

Zhu W, Leber B, Andrews DW. Cytoplasmic O-glycosylation
prevents cell surface transport of E-cadherin during apoptosis.
EMBO J 2001; 20(21): 5999-6007.

Lurain JR. Causes of treatment failure in gestational trophoblastic
disease. J Reprod Med 1987; 32(9): 675-9.

Hart GW, Housley MP, Slawson C. Cycling of O-linked B-N-
acetylglucosamine on nucleocytoplasmic proteins. Nature 2007;
446(7139): 1017-22.

Hirohashi S. Inactivation of the E-cadherin-mediated cell adhesion
system in human cancers. Am J Pathol 1998; 153(2): 333-9.
Martensson A, Oberg A, Jung A, Cederquist K, Stenling R,
Palmqvist R. Beta-catenin expression in relation togenetic instability
and prognosis in colorectal cancer. Oncol Rep 2007; 17(2): 447-52.
Lee HS, Park MH, Yang SJ, Park KC, Kim NS, Kim YS, et
al. Novel candidate targets of Wnt/beta-catenin signaling in
hepatoma cells. Life Sci 2007; 80(7): 690-8.

Olivier-Van Stichelen S, Guinez C, Mir AM, Perez-Cervera Y,
Liu C, Michalski JC, et al. The hexosamine biosynthetic pathway
and O-GlcNAcylation drive the expression of B-catenin and cell
proliferation. Am J Physiol Endocrinol Metab 2012; 302(4): E417-24.
Sayat R, Leber B, Grubac V, Wiltshire L, Persad S. O-GlcNAc-
glycosylation of beta-catenin regulates its nuclear localization and
transcriptional activity. Exp Cell Res 2008; 314(15): 2774-87.



