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Abstract

BACKGROUND: Knee osteoarthritis is characterized as cartilage degeneration and inflammation. However, the mechanism related to
abnormal glycosylation modification of the cartilage remains unclear.

OBJECTIVE: To study the abnormal glycosylation modification associated with osteoarthritis.

METHODS: The lectin microarray was employed to investigate the glycan profile of the articular cartilage from 8 patients with knee
osteoarthritis and 10 healthy volunteers. The alterations of glycopatterns of osteoarthritic and normal chondrocytes in vitro were evaluated by
lectin microarray. In addition, RT-PCR and western blotting were used to analyze the expression levels of related glycosylation enzymes.
RESULTS AND CONCLUSION: The glycopatterns of Fuca-1, 3/6GIcNAc, multivalent Sia and Mana1-6Man which identified by lectins of PSA,
LTL, WGA and NPA increased in the osteoarthritic cartilage tissues and chondrocytes compared with the controls. In contrast, high mannose
type of N-glycan and bi/tri/tetr-antennary N-glycans which recognized by Con A and PHA-E+L exhibited a decrease in osteoarthritic cartilage
tissues and chondrocytes. According to the results of RT-PCR and western blot, glycosyltransferase FUT9 up-regulated in osteoarthritic
cartilage tissues and chondrocytes, which may contribute to the alteration of a-1,3-fucosylation in osteoarthritic cartilage. We concluded that

the high level of a-1,3-fucosylation may be related with inflammatory microenvironment in osteoarthritic cartilage.

Subject headings: Osteoarthritis; Glycosylation; Inflammation; Tissue Engineering
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Table 1 Primer sequences for real-time PCR
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K/(op)
FUT9 F: CCATTT GGG CAG ACC TTT GAC 21 107
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R:AAG TGG TCG TTG AGG GCAATG 21
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iR, BE O S AL 5 A FEON A TRDHE AR R RE I
PRI A7 AE % 5, Fuca-1,3/6GIcNAC M SEAL LL K
B 11 O- 28 B GalB1-3GalNACHH 4 45 14 7 I K 15 4 4
T A R v, T A AR X B, STL, Con ABL
PHA-E+L R ¥ N-Z08H 45 F W) 4t v T T B Ok 5 4 4 (B
2C) JH A 2R 2 0] 22 e B 2 R RDRB R & 4 LA B 2 e i
HFR3.
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Fuco-1,6GIcNAc %% # , LTL iH %) ¥ Fucal-3Galpil-
4AGIcNAc4i 1, RCA1201H5 ¥ B-Gal 4y, NPA 4T
Manal-6Man%ity, BS-IUU 1 a-Gal4its Lh X WGAT
ffMultivalent Sia%fi #4758 V5G9 90 40 i v 1 == B2
BT IR RCE A R(E3A); O EFREANRE T, BE
# PWM i 51 /5 (GIcNAC)n 45 #) , EEL K 7 /) Galal-3
(Fucal-2)Gal4i#4, Con A5 high-Mannose 45 4 ,
PHA-E+L i1 Jl] ¥ Bisecting GIcNAc,
N-glycans, tri-and tetra-antennary complex-type N-
glycan£ 4 LL & UEA-IR A [ Fucal-2GalB1-4GIc(NAc) X
SR L 1 ) 8 BP0 (B 3B
@HCEH AT 45 AL R FHH: X 10 2 B AL 5 T i
0 0 AW O3 Al b A AR 22 5 (B3C) . TR A i W) 25 5
A R VU IRORR R 25 1 LA 22 A UL R4
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R DS J AR e O %
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Figure 1 Flow chart of the patient assignment
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Table 2 Comparison of baseline data between two groups

TitH TR O Al o} HEZH Pl
(n=8) (n=10)

M, n) 6/2 6/4

R (R 57.7(41-72) 58.1(41-70) >0.05

R S(kg/m?)  23.9(16.8-35.6)  24.5(16.5-30.8) >0.05

Rk PHALBFNER] Rl AR IR R L e T R TR

#3 BEMXTRRBEASERRBHERAZBESEEONEE
Table 3 Abnormal glycopatterns in the osteoarthritic and normal
cartilage tissues

BHER AT BUIBERESE Z A5

PSA Fuca-1,6GIcNAc 4.05°

BPL GalB1-3GalNAc, Terminal GalNAc 2.62°

PNA GalB1-3GalNAca-Ser/Thr(T) 2.36°

SJA Terminal in GalNAc and Gal, anti-A and anti-B 2.10°
human blood group

WGA Multivalent Sia and (GICNAC), 2.05%

MAL-I GalB-1,4GIcNAC 1.85%

LTL Fuca1-3GalB1-4GIcNAc, Fuca1l-anti-H blood group 1.75°
specificity

MPL GalB1-3GalNAc, GalNAc 1.73°

DBA aGalNAc, Tn antigen, GalNAca1-3((Fuca1-2))Gal 1.68°
(blood group A antigen)

NPA Mana1-6Man 1.63°

STL trimers and tetramers of GICNAc, core (GIcNAc) of 0.65
N-glycan, oligosaccharide containing GIcNAc and
MurNAc

ACA Galp1-3GalNAca-Ser/Thr (T antigen), sialyl-T(ST)  0.62°

tissue staining patterns are markedly different than
those obtained with either PNA or Jacalin

RCA120 B-Gal, GalB-1,4GIcNAc (type Il), Gal1-3GIcNAc ~ 0.58a
(type 1)

ConA High-Mannose, Mana1-6(Mana1-3)Man, aMannose, 0.48°
aGlc

PHA-E+L Bisecting GIcNAc,bi-antennary N-glycans, tri- and 0.43°

tetra-antennary complex-type N-glycan
#k: P <0.05; "P<0.01, P <0.001

x4 BRBEXTANBARSEERSHRZ BEREEAREE
Table 4 Abnormal lycopatterns in the osteoarthritic and normal
chondrocytes

BHEZ AT RS ZESHEH

PSA Fuca-1,6GIcNAc o®

RCA120 B-Gal, GalB-1,4GIcNAc (type II), 2.06°
GalB1-3GIcNAc (type 1)

NPA Mana1-6Man 1.90%

LTL Fuca1-3GalB1-4GIcNAc, Fuca1-anti-H 1.88°
Blood group specificity

BS-I a-Gal, a-GalNAc, Gala-1,3Gal, Gala-1,6Glc 1.82°

WGA Multivalent Sia and (GIcNAc)n 1.81°

PWM (GIcNAc)n and polyLacNAc 0.63"

EEL Gala1-3(Fuca1-2)Gal (blood group B antigen) 0.61°

ConA High-Mannose, Mana1-6(Mana1-3)Man, 0.56°
aMannose, aGlc

PHA-E+L Bisecting GIcNAc, bi-antennary N-glycans, tri- 0.54°
and tetra-antennary complex-type N-glycan

UEA-I Fuca1-2GalB1-4Glc(NAc) 0.37°

FIE: P <005 P <001, P<0001; ©: EHNMHNBHEARES.
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Figure 2 Glycan profile of the articular cartilage from knee
osteoarthritis patients by lectin microarray
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Figure 3 Comparison of the glycopatterns between osteoarthritic
and normal chondrocytes in vitro
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Figure 4 Screening of the abnormal glycosylation associated with
osteoarthritis
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Figure 6 Up-regulated expression level of FUT9 in osteoarthritic cartilage tissues
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