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HBE e KRR TR T 8T 5 48 & 8 O-48 Ak Aep38 MAPKAEBAAL . B35
HxF o ARG AE U Fedz 2 69 55T AUE], HFIFN-y 5 LPSAR S A4S 69 THP-1 G e o £ % &
M A 4 JLEA hy9263k 33 7, MUIR A% fm BT i 1) B 6 HE T AR 22 JHiE 18 2 & L 2 Ak R
G R EE S M A P . R A Western blot 7 ik A6 4% 4m )R THP-1 ¥ p38 MAPK AR EL 1L 49 T4k, O-
GLcNACcHE 245 4% B5(OGT)A2O-GLcNACHE: L& & £ X 09 Tk, A3 Ep38 MAPKP 4| 7| &f
IFN-y 5 LPS##% 5 44 3 4% tm st e 8 79 R 4 i A= iE 4% 49 %78, B BT A2 OGT. O-GLeNAcHE L&
B £ FREFA., R R T, IFN-y5LPS™ v A4F AT 3 THP- 134 f0 % 1 B4 $E i Anf2 2, FE1K
o R KB E M, B ATSEP38 MAPK, Hid#2 5 0GT A O-GLcNAcHE: A& & KA Sk 4. R
P 38474 A T L, 7T 14 4% ERIFN-yHLPSIEF a9 A M F R AL, &k, EXERS T, $4% mlest
A0 ARG AT Ao AR 22 ) 69 AR T 6 6 AR AL A BB AL 4 6 45 .

KHEia

R N B A — ol L A W R I 2 ol 4 i R
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1 MRERE
1.1 ##t

RPMI 1640557506 [ & E Gibeo A A, Jifi 41l
THIE BAUN YT YA R AR, PR 40 A K
THATI [ Sigma /s 7, BN T Z y(IFN-y)I4
PeproTech /A 7], p38 MAPKHI#7)(SB203580) [ Invit-
rogen /s ), H SRR S Is it B-actinft /41
CSTA ], YEHT-OGT. M ¥iPr-O-GLcNAc(CTD110.6
TEE) SRIEHLA p38(T-p38). Tl p38(p-p38)
SFPUANE [ Santa Cruz/s &), —HrBiA E bR 10 LT
IgGHILLEHT R IgMI B ALt A2 S E A TR A A
ECLALA2 K6 A ERS-2 B AU 3 H Millipore /A 7]
BCECF-AM 4t B 35 2 KA IR A ], 96 7L
24K K 8 pf LA (B A% 6 mm)AS+H5 5L 5T IR 11 transwell
/N N F Costar A 7]
1.2 &%
121 @A NS AZAEARTHP-1Y [ 3¢
P2 U RS IR M B A7 P2 (ATCC), 15 20% ifa “F I i (1)
RPMI 16403532 55(£710° U/LE 55 2, 10° U/LEET %)
37 °C. 5% COMAFNR FERE TR N TR ME N
F 41 HUAREA hy926 2k A it e BL 52 Bt e 25— Be N
RHFFT BT 214 5% % 15 10%016 24 115 1) 164055 7%
FE(510° UL % 2%, 10° U/L%%E % 2, 30 mg/L HAT
GEN NP NIIL// LR
122 e shdpaes®  EEAK S0 BON 1 A%
S W THP-1 2.0 2 B3, I A p384 il 71 (SB203580,
10 pmol/L)HFAT TRAL BET h, B5.00 2% B3, F A2
AHLPS(1 pg/mL)FIIFN-y(20 ng/mL)[J 1% 2 Il i
(11164035 77 3L T, B H B HATLPS(1 pg/mL)FI
IFN-y(20 ng/mL) 241 b, 40 LA S 56 W t-E T 3,
6,12, 24 ho ZYYMEREHCEA RS L. 25 B, 32
AR 1K H Western blot 7 v K60 25 T Fg b, 504 I
FE 20 R 500 5 FH TG I35 164035 5 56 8 8, 40 T34,
HEAT J B IRG B R SE 56
123 mR=tsAREFERZS HEAhy926
I B 2 AN [ 440 Jf A B 42 b T 96 FL AR m transwell /)y &
%, 24 )G FFEA hy 92640 i AE K 48 B f R I,
2y A0 RS IR THP- 140 Jf DL — & P 4 Bl 40 T 2
e o e N = S U ) P U 2 T
SEARFLEEFRI A BAER
1.2.4 $Azmio— i W R FE W L5 I N B2
4l FWEA.hy926LL5x10%/ 4L £ Fh T-964L ¥ !, 24 h)

I A A 2 Bl . K 2 W Ak B S I B A A
THP- 1t £E 3 TBCECF-AM(10 pmol/LZ& ¥k ) 4t ¢4,
1 h, B0 2 i, PBSYE2IKE FH G L 164015 77 3
Lk, 1107410 %2 28 K 20k B 2 4l 90 (1 E A hy 926
AT YT ARILER IR, U5 B 4 R THP- 16} 1fi.
BN B 40 IEA hy 926 ¥R B E . 1 S 25 B R RS
B R THP-141 i, PBSIEESE2IK . Bifi J5 K596 4L 22 115
B WS ST BLUH Al OO BT I
B AN IR B R A1 U THP-1, 3804 3% K 4480 nm, & 5
WA 4530 nm.

125 #htmfe g N KEHEE  EAhy926
41 1 LA10X 10Y4L, & 25 25200 pl, 32 5h Ttranswell /)
% 13, R EIAN600 uLA 10% 06 2 L35 1 1F % 5%
FRIERTIE, 24 WE A AR K 2 26l K2 b
B (I THP-140 o e, 2500 25 13, ey 164055
FRIEER, L10X10%Y/4L, & 23200 uL. BRE# %
transwell/y % 5= BRIH 8 78 2, N E& #7200 pL
THP- 140 i 7 i 22 A2 K 22 B 2 I EALhy 926 F b 4T
SUESTARILEE TR, R SN 20%5 4 THP-11E &
REFRIEAE NG T 24 W WAE F k300, 5
D2 3G, F4710 pmol/L BCECF-AMZL [# U6 i
164055 77 5L T, BT . 1 h)5 302 L3, PBS
YRR, 5 IN100 uL G I3 164055 77 5t i &,
et 2964l Frdl fuPi T LR, #4964l 2 115
B OGN N WEIER I, VO E L N
B Y1 42 transwellZN 5 % 1 FRAZ 41 O THP-1.,
12.6 A gEaEEMNE  KHIMillipore ERS-2
FEL BEL S 52 transwel /N 55 B % 2 [l L BH, A
TRl A B A0 AT /N 5 BT S 2 A B A 2
B, LRI [ 41 A 535 P RN [ B i) el 900 75 £ e L
BRI A0 A A 2, SRR A
$.% 7oy NPT | B i G o vi | | AN %41 )
Jo, FRRZ A0 I o OF ML N R, SO N R A R O
BE /NS b A R B S o R R AR Ak, BT
FEEAA RN

1.2.7 Western bloto#7 PR e KSR A Y
TIA200 pL CSTRHFI (5 10% Tyrdllifl7]. 10% Thr/
Serflifilfll. 10% PMSF)Z&fiF 4 a2 I 11, FH BCA
TR E B VR 41 EEI NN 5% FF: bufferik
4], /K3 10 min, —80 °CARAT. HRHE H 48 1A AH X
Oy TR RN, LB AN AR FE 1Y) SDS-PAGERER
FLEFEER 1524 50 pg, MUK A FLAE S 2 PVDFIE, 5%
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JiE AR kY37 °Ct P11 hakiS% BSA 37 °CHf 1412 h, 4>
B 5 Hi T-p38, p-p38, OGT, O-GLcNAc(CTD110.6)#
B-actin“FHUIANT 7, 4 CCEEREAN I . — P H )G,
FHTBSTEL VL3R, BEIRS min. 55 B 1o 4040 Y il
IR —HU sl 51 he IUEE, FHECLAL 2 ROGIE,
£FChem GelDoc)%{%1X(Bio-Rad, USA) /3 H145 3 .

12.8 @fitdAsitF o  KHImage-proplus

6.0 A% {8 . %< Ot e Bl B R 5 20 1) 1 P 147 40 i
TR, CAVESRORS M 40 SO AT RS 4h i i, DRSS
A AR LR BRI 2D TER3IK, N
SPSS 1208 FEA T4l 2 0, G AR s, W
AT, 2 AL IR) B RCR T U5 72 03

21 1) L3R H oA 36 20

A)

Control

IFN-y+LPS

Time

©

Control

IFN-y+LPS

Time 12h 24h

Wio BAP<0.05% 2 5ty vk

2 “#R
2.1 LPSFAIFN-y: fl i 3 B A% 4 f—I & N 2 B9
M FNRZE 68 H B9S2

PALPS(1 pg/mL)FIIEN-y(20 ng/mL)3t 43 THP-1
A, T = ARSI ARG I SIS R, B RALBR )
PN 4 L L, LPSAITEN-y 3L Ab B 20 S0k 41 o 5 1.
R IR B BE T B i FLA IR, e
AbFE 24 vk A% A0 UK B i 70 3 i e B Sk (14 LA ]
1B). [FJI], R =4 AR R transwell4H JLIT A% S0 56
Tk, Mg R Sx 2 Lh, LPSFIIFN-y L Ab#EA /)

()
st
E
g 4
o
5} 3 b
3
&
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<
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Ctrl 6h 12h 24h
IFN-y+LPS stimulation time
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Migration time

Az 3D-Z ALt : LPSFIIFN-y3LAL BE A% 40 U THP- 148 6, 12, 24 h; B: R 40 a2 'rF"/HJX' JRE 4 0L C: 3D-transwell A0 il iT 7 : LPSHITFN-y LAk
AL AN THP-1 24 hj5 EATIER 12, 24 h; D: 553 MU B K SR AZ AN B A 8 AR . *P<0.05, 5 IE 30 BT LE .

A: 3D-cell adhesion: THP-1 cells were co-stimulated by LPS and IFN-y for 6, 12, 24 h; B: the amount of adherent THP-1 cells relatively quantitative
analysis; C: 3D-transwell migration: THP-1 cells were co-stimulated by LPS and IFN-y for 24 h, and then transmigration to monolayer EA.hy926 cells

for 12, 24 h; D: the amount of transendothelium THP-1 cells relatively quantitative analysis. *P<0.05 vs control group.
1 LPS5IFN-y#t4h3% 8 1% 20 A 18 53 B8 A% 20 A I 5 P9 R RG PR FNIE #5 BE

Fig.1 LPS and IFN-y co-stimulation enchanced monocytes-vascualr endothelium adhesion and transmigration in THP-1 cells
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PRZANRTE R N ENMEEYI RN Z, B IR TR, BB, JF A i AR
XFIILE N BRI 28 RE T W 0 o H S N IR, 72 $%Mh)im24 hin R B W] 2

24 hit} {2 281 ) s 1 CRIE D). 2.3 LPSFAIFN-yif S BiZ4H M & B 0-GLcNAc
2.2 LPSHOIFN-yRERIH 3T Bz p0-ME A Fi@  #EE L FAp3SHEER L B9AE K14
E MRS FRAE LA HH SIS 4R 2027, B A e R

W =N ARER TR T, R U7 1.2.6 kR B O-PE LAY A (6~24 h) ] INHAEAE BEIR AL K T 448
Jii%, DE transwell/h 5 bR 52 1] (1) v BH K S b AR FE3, 6, 12, 24 hE g G TH] 5. Western
MBI KN G5 RL L Ix105FLF T 24 blot4i S ox, SATFAIAH L, LPSHITFN-y- L kb B 21
fLr ) transwell/N % 13524 b IR R, 1 B4 P SEAZ A M N 1R OGT R IA T 12 hfi1 24 hAL B8
AR 2R B A AR B R, WA AR R 1), B, [AJ I JLAE S A 1L =) O-GLeNACZ i 1) 2 11 %
BEIS, K 980 A1 AR 24 5 ) FoAZ 40 i THP- 136 B IR N (K 2AFE 2B) . (R SR 40 P 1
T UL AN b, WS k% 4 f 42 28 12, 24, 36 hitf P38 AL KT HII &5 B, X 58 1 O-GLeNACck!
M EEER AR g nR2R, EREZ R FABMIFIOGTRIA S E U A7 = (K12A)

Fz1 EA.hy926i%7h AR E BT 8] /5 transwell b T /\2= 2 [8] &Y BB BEIE K /)
Tabel 1 Electric resistance between upper and bottom transwell at different growth phases of EA.hy926

A )
Y1 0 2o Growth time
Cell amounts 12 h(ik4#) 24 h(Wk4) 36 h(Kk )
12 h(QY) 24 h(Q) 36 h(Q)
Blank group 114 114 115
5%10%well 159 196 220
10°/well 218 270 268

F#2 THP-1FERZEME KR EAhy926-< G B (8 f5 transwell £ T /)2 8] &Y B PRI A /)N

Tabel 2 Electric resistance between upper and bottom transwell at different transendothelium phases of THP-1 to monolayer

EA.hy926
GBS
40 B Migration time
Cell amounts ZE5 12 h(Wk ) ZE%24 h(WK i)
Migration 12 h(Q) Migration 24 h(€)
Control group 270 270
10%/well 240 217

(A) B ©)
o [ p-p38
OGT Sl S S—" S—— — g I OGT .-
=]
[=]
-actin 1 S
B ----- 5
pp3g W w— e - g ’1!
——— g O-GLcNAc S SR Sl S &
T-p38 |we— — 5
P —— e— —_— £ 28
cul  3h 6h 12h  24h 3 - - o
(=]
IFN-y(20 ng/mL)+LPS(1 pg/mL) = 00 .
Ctrl 3h 6h 12h 24h P-actin s—————
IFN-y(20 ng/mL)+LPS(1 ug/mL) Ctrl 3h  6h 12h 24h

IFN-y(20 ng/mL)+LPS(1 pg/mL)

A: LPS(1 pg/mL)FITFN-y(20 ng/mL)JL 4b BETHP-141 fiti3, 6, 12, 24 hJ5, Western blot 7 2= K Il 5 4% 41 Jid rh OGT %% ik & FIp38#k 2 4k.; B: p-p38.
OGTH F KL HT; C: O-GLeNACHIREAL B (I B (1A . #P<0.05, "P<0.05, IFN-y+LPSHIALZE 15 iE 7 0] RZE AT LE

A: THP-1 cells were co-stimulated by LPS (1 pg/mL) and IFN-y (20 ng/mL) for 3 h, 6 h, 12 h and 24 h. The expression of OGT, the level of p38 phos-
phorylation were observed by Western blot; B: the relative quantitative analysis of protein p-p38 and OGT; C: O-GLcNAcylation modified protein in
THP-1 were assayed by Western blot. *P<0.05, "P<0.05, IFN-y+LPS model group vs control group.

E2 LPSS5IFN-yHEAM BZMAMAOGT. O-GLeNACHEE Y K p38HEER (L RiXRI .M
Fig.2 The effect of LPS and IFN-y co-stimulation on the expression of OGT, O-GLcNAc and the level of p38 phosphorylation
in THP-1 cells
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BRI -

24 BHO-EELNFNBERCEES 5IBE B
fa 5 & M KRB EE A

WIKEI3AFT7~, SLPSHITFN-y3L 524 h4d AH L,
P38 AL FELH T, FRAZ 40 L THP- D0 B2 L A
Bz 4 HUEA hy926 1)K Bt 68 7 W] ok 59, HITH fg

3B). Western blotfty Il 4 W], p38- il 1] Fil &b H ¢k [
(38R AL /KT I, W 533 LPS FITFN-y L 5
FIIOGT LA AL #IO-GLeNACHE HEAL 45 (1 31k
NER(E4). 5L, p38TEIR L RIO-GLeNACHE HEAL 2
[ A7E—FloAR FLARIIR O 2R 3R W p3 81k it A Dl e

AR S, BT A B2 I 5B BE T W B R IR(K] BRF1O-GLeNACHE SEAL 3L A 2 45 T 42 O S [y o

)

'

LPS+IFN-

Ctrl

LPS+IFN-y

*

Folds change over control
Folds change over control

LPS+IFN-y
SB203580

LPS+IFN-y
SB203580

THP-1 cells adhesion to
monolayer EA hy926 cells

THP-1 cells migration to
monolayer EA hy926 cells

A FURZ AN S THP- 10 5220 P 12 A0 BEA hy 926 FRH BT X2 2 2L G B O THIP- LR BTN 2 1 45 2R B: SRRZ A0 MU THP- D6f 028 5 Py B 40
EAhy926 1348 [ 27 7B L A B THP- LA LS AR e S AL, "P<0.05, p383iiil 7 Ttk FEAT S TFN-y+LPSHIRUAIAR LL; *P<0.05, IFN-y+LPS
R LR 5 1E 50 AT LE .
A: the adhesion of monocyte THP-1 cells to monolayer vascular endothelium EA.hy926 cells and the of adherent THP-1 cells relatively quantitative
analysis; B: the transendothelium of monocyte THP-1 cells to monolayer vascular endothelium EA.hy926 cells and transmigrated THP-1 relatively
quantitative analysis. “P<0.05, p38 inhibitor pretreatment group vs IFN-y+LPS model group; *P<0.05, IFN-y+LPS model group vs control group.

3 p38HNHIF AL IR ) B A R AR I R B B A B FNIE RS

Fig.3 p38 inhibitor had a negative effect on monocytes-vascular endothelium adhesion and transimigration

©
s
0-GLeNAC E ‘

GV

B

p-p3s R —

T-p33 I —
OGT i — —

B p-p38
[ ocr

Folds change over control
=)
o0

B-actin s —— B-actin | — —
0.0
Q> %,N\ %,N\ > A A D A A
S S S S & S RSP SN
FF e NN F o F
$ $ <

A: Western blotf: Ml p3 8 & 1k /K 1> L OGTR 1L /KT B: (A)EIEE AR % 1t 73 HT; C: Western blothdr ill THP- 15 25 [ 71 & £ O-GLeNACHE Sk 4
F13IE7KF-. *P<0.05, "P<0.05, IEN-y+LPSEL AL 55 1E 5% % BUATAHLE .
A: the level of p38 phosphorylation and OGT expression were measured by Western blot; B: fig(A) proteins relatively quantitative analysis; C: the level
of O-GLcNAcylation protein in THP-1 total lysis were observed by Western blot, too. *P<0.05, “P<0.05, IFN-y+LPS model group vs control group.
El4  p3SHNHIFI AL IR 1L BHAZMAE AN OGT B H 4 1L BJO-GLeNAcHEE AL R iA KT
Fig.4 p38 inhibitor pretreatment increased the protein expression of OGT and O-GLcNAcylation in THP-1
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PNE N R AE I, WU SR A BT 2 B,
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A AW R ST JEUUAR TR A0 i, G R A Ak
E T PR LR A0 B, 7 AR R T 2 PR A PR U,
BB 28 4 T 1) S 0E 1305 JR 8 SR AR AR AL 1k B
775 TR A5 b 28 PR 41 B 5 00 A P9 R (R B e o ANt
WL 7 PN B2 AR 2% 1 35 W S 3 5, A 98 PR 4 i 5 il
PN R 4 A AR RS S0 1) JE 3497 R i SR AR
PEAL T DA A0 AN UG 7 oA AN M i A
P AR BAE TR BAR Sy - HLHIEAT T 38— R A
W, 2R, Thiktt A 5k 5 O-Fi L 1L Fip3 8Tk
P A0 A6 0 3 i) 2 5 0 42 A 0 B KT 0.5 P R PR RS B
{228, [RlI O-BH AL Fp3 8k R AL P Fh K [ e 58
1B 77 X2 T AEAH LA ) A= 27 30

DLAE W FUIE B, OGTH# Ak Ty fig # 1 k 4EO-GL-
cNACHEFREAEM, PR 22 50108 R
Gepi i R RE R R A, R AR R I
B9, O-GLeNACH S0 & i ke A= /K- R Th g
A o LA I, 35 INO-GLeNACK JEAL /K-
el 2D FTLE0 9 R 3 o FL 4 i ) sk A0,
BN i IR T, O-GLeNACKEJE Ak 7K 7 BH S5 53,
VAR L WA AT SR D RN, LA SR AR b, OO
JHe T 15 5 1 i 7K SE (9 O-GLeN Al 54k A5 1) T P
Je B G SR A5 B 2ORE R R B T )
AE TR F10-GLeNACHEFAL AR Ak A5 25 SR S M A7

G B H-BH 27 Ui E AR B R ORI, ST
SN R A I, MAPKAE 5 38 % 8 s, 25 ¥ % Fh
FRE R (R~ A AT RE AR ARTE JORE RV R
", O-GLeNACHHFEAY AITM A PKIE 4 H o B ik 16 ik
1 Ak, 2 T T AF T K 38 B 75 5 ) 440 J 1) 2 400 27 ) g,
H ATEAS 56 A 52 -

KEAFFGERL W, DIReE H MDA R FEAN
HEOBAEREAKTFE X, &OMEER RN
TR A 1 T B R (DA R A T I 4 4 2
A5 4 38 o LPSFITFN-y-H sl s P % 4 it LA 4
SEARGEARIY, WS B GENE o N R AR, SRR 41 M) IfiL
PR AN LR BRI 22 e 0 35 I S g, A AN
I 5 3 1607 PN B 0 o o TR O 1 R . O TR

NATFFE A A0 i 5 1007 P 52 40 B A E AR 1 ] B
FEHLEL, FATHRIT T 8 A B0 S R S A o D) R
B KA . W84 O-8 4k R
P AU AT JRE J N R AR I R TR 1) AR Ak, W 2 2 [
(RAH HL DG 2R LA S P 35 70 Sk 40 P 5 10078 P A ELA
FH o B P R A .l O A L PS FITFN -yt i)
W) A% 41 L O-GLeNACHE B Ak K 1, e I 3%
IR TR 55 R A0 M6 LA P B R B AR 22 R )
AU, X 5 K FO-GLeNACHE B: Ak B A7 461
a0y IR g5 e e — 3. 5T DU SCik i,
B F1O-GLeNACHHFE Ak 15 B R AL A7 76 6 [RMB 1 47 £
R 22 2 1R/ I SRR Ao i, I8 A OGTHE AL A T 1110-
GLCcNACHE JE AL i 77 18 1L 1247 45 5 MIMAPKGH i
P38 IR Ak B Ky FRATT DG 1) £ e 45 SR R ILPS
FIIFN-yH sl 800 PR A 40 1 p3 8 IR Ak 7K ~F 15 B k%
0 it SF LA P R PR B IR 22 8 SR IE AT R, TS
OGTIWRIE R A, LMW & 1O-FE ALt %
UKL A B, 2 B0 A HO-FE AL (5 1 = F
FEp3 QU )t 5L 47 AH G, HE I p3 81 R b 2 B mT g
HOGTRIEM K. N 1 #E— PR UFO-GLcNACHE %L
A FIp3 8 R 1L 2 [ R AH L OC &R, BATTR FH p3 8410 il
TRV AL BB A0 M, R S BH Wrp3 8B R b, WK %% ]
LPSHITFN-yHLAb 5 2 [ A% 40 JI 0T 0L/ P 2 0 oRd Bt
T AL GE ) W] %, B AZ 40 N p3 8T R Ak /KT
N FE, A FOGT J LAy 53 1 44 4k 7= 1O-GLeNACH
S p I8 = B s, $Eonp3 8 iR 1t 5 O-GL-
CNACHE LAY, 2 (8] 47 A6 AH B LR 24 308, 5 LA
R “BH-PH 2 M 5 Ao 25 BT 40, JE I B
LR A MR I P B TR AR 2852 D g 1 O-GLeNAc
B LAk A3 Sk R Ak X 1) T 2 o A6 AS UL RBUAIT 5 Hp A0
SLBTFN-y 5 LPSIL il ¥ #4403 hiny H el 1 1k /K
P BT v R A, B ) B 112 hak g R R
OGTH L ARk Je HHH IEAAE 1 T-6 hibf FF 4 LR
Bt 3A, 12~24 W B R & A8 A, 78 9805 N & ZE I,
p3BMEIR AL FOGTHE ILAL X WA Y 22/ 95 28 BR F2 S A7
AN, BE AT BEAFAE N S S84, IR AT REA7 AEp38
8 PR TV 1k T O G ik e 7% TG P (1) 5% 1, b )
AR BRAWIGT . AEWTGT SR, ROE [
H, MAPK-NF-kB{ 5 i Bl it 72), 4 5 45 b 58
ik DR - (P 2 IR ATy e, DTN 5t 10 40 B oo 0L P 2
228, 1IX 5 IATHT ML R ot — 28Ul . (12,
R IV Iy BE 2 1 O-GLeNACHE 346 0 5% 4 i



232

\

WFTIRIL -

R B RN 2375 0L/ P S AR 2 350 R 5 A ] &L OGT
Pk B AR L1738 1L p38 MAPK-NF-«Bf5 5 1 % ik
AT BAE AR AL 2 5 R Ie A ik — A
T ARG AN 48T 1K) A B2 2% %¢ 1 Dy gt B AL
AEIAL AT RESL R 2 5 41 s th s N X — 2
WD 20N IR AL, 5T 45 R A G e 2 9
I7 T E RUR IR AL T B ) S AR

Bk (References)

Jedynak M, Siemiatkowski A. The role of monocytes/macrophag-
es and their cytokines in the development of immunosuppression
after severe injury. Pol Merkur Lekarski 2002; 13(75): 238-41.
Muller WA, Randolph GJ. Migration of leukocytes across en-
dothelium and beyond: Molecules involved in the transmigration
and fate of monocytes. J Leukoc Biol 1999; 66(5): 698-704.
Fulop N, Marchase RB, Chatham JC. Role of protein O-linked
N-acetyl-glucosamine in mediating cell function and survival in
the cardiovascular system. Cardiovasc Res 2007; 73(2): 288-97.
Lima VV, Rigsby CS, Hardy DM, Webb RC, Tostes RC. O-
GlcNAcylation: A novel post-translational mechanism to alter
vascular cellular signaling in health and disease: Focus on hyper-
tension. ] Am Soc Hypertens 2009; 3(6): 374-87.

Chatham JC, Marchase RB. The role of protein O-linked beta-
N-acetylglucosamine in mediating cardiac stress responses. Bio-
chim Biophys Acta 2010; 1800(2): 57-66.

Ngoh GA, Facundo HT, Zafir A, Jones SP. O-GIcNAc signaling
in the cardiovascular system. Circ Res 2010; 107(2): 171-85.
WL, 2% 1, O, 8 A ITO-GLeNACHEREAL 22 Jhan i/
Vi Dite. AN A7 2475 2007; 29(5): 682-6.

Rajapakse AG, Ming XF, Carvas JM, Yang Z. O-linked beta-N-
acetylglucosamine during hyperglycemia exerts both anti-inflam-
matory and pro-oxidative properties in the endothelial system.
Oxid Med Cell Longev 2009; 2(3): 172-5.

Xing D, Feng W, Not LG, Miller AP, Zhang Y, Chen YF, et al.
Increased protein O-GlcNAc modification inhibits inflammatory
and neointimal responses to acute endoluminal arterial injury.
Am J Physiol Heart Circ Physiol 2008; 295(1): H335-42.

Chou TY, Hart GW, Dang CV. c-Myc is glycosylated at threonine
58, a known phosphorylation site and a mutational hot spot in
lymphomas. J Biol Chem 1995; 270(32): 18961-5.

Cheng X, Hart GW. Alternative O-glycosylation/O-phospho-
rylation of serine-16 in murine estrogen receptor beta: Post-
translational regulation of turnover and transactivation activity. J
Biol Chem 2001; 276(13): 10570-5.

Butkinaree C, Park K, Hart GW. O-linked beta-N-acetylglu-
cosamine (O-GlcNAc): Extensive crosstalk with phosphorylation
to regulate signaling and transcription in response to nutrients
and stress. Biochim Biophys Acta 2010; 1800(2): 96-106.

Zeidan Q, Hart GW. The intersections between O-GlcNAcylation

17

18

19

20

21

22

23

24

25

26

and phosphorylation: Implications for multiple signaling path-
ways. J Cell Sci 2010; 123(Pt1): 13-22.

Fulop N, Zhang Z, Marchase RB, Chatham JC. Glucosamine
cardioprotection in perfused rat hearts associated with increased
O-linked N-acetylglucosamine protein modification and altered
p38 activation. Am J Physiol Heart Circ Physiol 2007; 292(5):
H2227-36.

Sarov-Blat L, Morgan JM, Fernandez P, James R, Fang Z, Hurle
MR, et al. Inhibition of p38 mitogen-activated protein kinase
reduces inflammation after coronary vascular injury in humans.
Arterioscler Thromb Vasc Biol 2010; 30(11): 2256-63.
Yamawaki H, Saito K, Okada M, Hara Y. Methylglyoxal medi-
ates vascular inflammation via JNK and p38 in human endothe-
lial cells. Am J Physiol Cell Physiol 2008; 295(6): C1510-7.

Liu HT, He JL, Li WM, Yang Z, Wang YX, Yin J, et al. Geni-
poside inhibits interleukin-6 and interleukin-8 production in
lipopolysaccharide-induced human umbilical vein endothelial
cells by blocking p38 and ERK1/2 signaling pathways. Inflamm
Res 2010; 59(6): 451-61.

Egashira K. Molecular mechanisms mediating inflammation in
vascular disease: Special reference to monocyte chemoattractant
protein-1. Hypertension 2003; 41(3 Pt 2): 834-41.

Mitchell K, Yang HY, Berk JD, Tran JH, ladarola MJ. Monocyte
chemoattractant protein-1 in the choroid plexus: A potential link
between vascular pro-inflammatory mediators and the CNS dur-
ing peripheral tissue inflammation. Neuroscience 2009; 158(2):
885-95.

Lee DK, Nathan Grantham R, Trachte AL, Mannion JD, Wilson
CL. Activation of the canonical Wnt/beta-catenin pathway en-
hances monocyte adhesion to endothelial cells. Biochem Biophys
Res Commun 2006; 347(1): 109-16.

Wle) e, ITER A, M khg, T M. SESEREIE R p38MAPKE
A AE M A0 I TNF-aifs 5 (EA.hy926 41 IIL-6, IL-8f1 & ik,
[ 24 B 223 3 2007; 27(2): 252-7.

BRI, ghka, B Wk, . A SRS S S
Iifie. A2k & 2008; 30(2): 166-70.

van den Steen P, Rudd PM, Dwek RA, Van Damme J, Opdenak-
ker G. Cytokine and protease glycosylation as a regulatory
mechanism in inflammation and autoimmunity. Adv Exp Med
Biol 1998; 435: 133-43.

Zhao Y, Li J, Xing Y, Wang J, Lu C, Xin X, et al. N-acetylglu-
cosaminyltransferase V mediates cell migration and invasion of
mouse mammary tumor cells 4TO7 via RhoA and Racl signaling
pathway. Mol Cell Biochem 2008; 309(1/2): 199-208.

Li XY, He JL, Liu HT, Li WM, Yu C. Tetramethylpyrazine
suppresses interleukin-8 expression in LPS-stimulated human
umbilical vein endothelial cell by blocking ERK, p38 and nulear
factor-kappaB signaling pathways. J Ethnopharmacol 2009;
125(1): 83-9.

Cheung, WD, Hart GW. AMP-activated protein kinase and p38
MAPK activate O-GlcNAcylation of neuronal proteins during



W KHMFEE : DhREER 1 IO-BIE A RIp 38 IR AL JL /) 215 IR 42 SR 0 IR X I 5 PAY B R B A 5 2 233

glucose deprivation. J Biol Chem 2008; 283(19): 13009-20. 28  Kamemura K, Hayes BK, Comer FI, Hart GW. Dynamic interplay
27 Marsh SA, Dell” Italia LJ, Chatham JC. Activation of the hexo- between O-glycosylation and O-phosphorylation ofnucleocyto-
samine biosynthesis pathway andprotein O-GlcNAcylation mod- plasmic proteins: Alternative glycosylation/phosphorylation of
ulate hypertrophic and cell signaling pathways incardiomyocytes THR-58, a known mutational hot spot of c-Myc in lymphomas, is
from diabetic mice. Amino Acids 2011; 40(3): 819-28. regulated by mitogens. J Biol Chem 2002; 277(21): 19229-35.

Adhesion and Emigration of Monocyte to Vascular Endothelium were
Associated with Functional Protein O-GLcNAcylation and Phosphorylation

during Vascular Inflammation

Yang Huomei', Yu Chao?, Yang Zhu'*
("The Second Affiliated Hospital of Chongging Medical University, Chongqing 400010, China;
Institute of Life Science, Chongqing Medical University, Chongqing 400016, China)

Abstract In present study, the altered levels of functional protein O-glycosylation and p38 MAPK phos-
phorylation in monocytes were observed during inflammation. The effects of functional protein O-glycosylation
and p38 MAPK phosphorylation on monocyte adhesion through vascular endothelium and transmigration were
investigated. During IFN-y and LPS co-induced inflammation, the changes of THP-1 adhesion and migration to
monolayer vascular endothelium were observed by 3D-culture, and the alteration of vascular permeability was mea-
sured by resisitance measurement as well. Furthermore, to explore the possible molecular mechanisms, p38 MAPK
phosphorylation, the level of Ser(Thr)-O-linked N-acetylglucosaminlation(O-GLcNAc) and its special O-GlcNAc
transferase (OGT) were observed by Western blot. As a result, IFN-y and LPS co-treatment obviously enhanced
monocytes adhesion and migration to vascular endothelium, and the permeability of vascular endothelium was also
enchanced during THP-1 transmigration as well. Meanwhile, the augmented level of p38 MAPK phosphorylation
was observed by western blot, and accompanied with the decreased level of OGT and O-GLcNAcylation protein in
IFN-y and LPS co-treated monocyte THP-1. To further confirm the regulation of p38 MAPK phosphorylation and
O-glycosylation to THP-1 adhesion and migration to vascular endothelium, THP-1 cells were pretreated by p38
inhibitor before exposed to IFN-y and LPS co-stimulation. Fortunately, the changes induced by IFN-y and LPS co-
treatment were mostly reversed by p38 inhibitor pretreatment. Together all, our results suggested during inflamma-
tory reaction, monocytes adhesion and transmigration to vascular endothelium associated both with phosphorylation
and glycosylation.
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