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Expression of acute phase proteins in mononuclear cells from ankylosing spondylitis

patients

Cai Anji, Dai Yong, Li Wuxian, Li Ziwei, Tu Zhiguang (Key Laboratory of Laboratory Medical Diagnostics of Ministry of Educa-

tion, College of Laboratory Medicine, Chongqing Medical University, Chongging, 400016, China)

[ Abstract | Objective

To determine the differential expression levels of acute phase proteins ( APPs)

in peripheral blood mononuclear cells (PBMCs) from patients with ankylosing spondylitis ( AS) , and to investi-

gate their role in the pathogenesis of AS. Methods

PBMCs were isolated from 9 health controls and 10 AS

patients by using Ficoll-Paque plus solution. The proteins of PBMCs were extracted using cell lysate, and

iITRAQ coupled with multiple chromatographic fractionation and tandem mass spectrometry were used to screen

the APPs in the obtained PBMCs. Mascot software ( Matrix Science) was applied to identify and quantify the

proteins, and Western blotting were used to further validate the expression levels of haptoglobin ( Hp) and

ceruloplasmin (Cp). Results

Initial mass spectrometry-based proteomic analysis revealed that the expression

levels of 19 APPs were obviously increased in the PBMCs from AS patients ( P <0.05), mainly including

complement C3, isoform 1 of fibronectin, plasminogen, serotransferrin, Hp and Cp. Moreover, Western

blotting indicated that the expression levels of Hp and Cp had a similar trend with iTRAQ results. Conclusion

The differential expression of APPs might be associated with the pathologenesis and development of AS, and

can be used as clinical biomarkers of AS.
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I7 o R BICEERTHERR T FUAETE « an 2 KPR 56 1Y R L R AL BE
TR S5 oAty B B S ke , B AR RA T 5
1.2 HFAKERLRE

25 TR T T4 6 mL ki T EDTA-2K HidkE
12 H Ficoll 43 BS I H2IL PBMCs KEBisE I 5 4= #ER K 1: 1R
B RIS A RE N Ficoll 43 B R rh, o b 21 20 M B i 5
Ficoll 4y BS M ARFL L 298 2: 1,2 000 r/min 20 min, % 1 7 [H]
PBMCs( 468, 2 250) , A 2 mL A= 3 £R /K ¥ %, 1 000 r/min
5 min, R 3 U, WA A0 LT UE ; 38 7 4 M 3 TR Lysis, 7€ 200
Watts 75 S HE IR 145 R BCA 3EFT2R FIAE it o
1.3 Bam@

BEAFE SRR 100 pg 2 1, HC8E (10 | =20 1Y LA
JIWA Trypsin,37 CHf§fi# 4 ho #2 [ 3& E il FRAMI Trypsin 1 3K,
37 CHYKLLRGH 8 h,

1.4 iTRAQ #%it

FRE AR LS, A B 30T KB, A 0.5 mol/L
TEAB VA IREB, 7™ b 1 B UG W 5 847 iTRAQ $ric, A 41k Bt
BRTRIY ITRAQ ARZEFRIE , FIREEFE 2 h, AR5 &4 IKEL
RA, H SCX AT A 4755
1.5 SCX 4 &

R FA 5 LC20AB W AH R 48 4 B4 4. 6 x 250 mm %!

51 Ultremex SCX AEXHE G HEATAE 43 B . O ARGl T
HIVRE IKEEF 4 mL buffer A (25 mmol/L NaH, PO, .25% ACN,
K,pH2.7) B, QEFFESE LA 1 mL/min 1) 38 H8 5176 B2 vk
Bt . Ze F buffer A P&/ 10 min, 25 B WTRA 5% ~35% buffer B
(25 mmol/L NaH,PO,, 1 mol/L KCI ¥&F 25% ACN, pH 2.7)
YEWE 11 min, )5 ZBWIRA 35% ~80% buffer B Yl 1 min,
@A VEBE S FEAE 214 nm S8 HE N HEAT W00 , 285 07 e 75 3]
12 AN 55, BEAS53 53 5T Strata X BR AL BR £, 2R 05 18 R
T
1.6 T Triple TOF 5600 #j LC-ESI-MS/MS 4 #

5 FT 1% AU S5 G 9 AR 22 5824 nanoACQuity ( Waters )
45 Symmetry C18 £ (#L 4% 5 wm, 180 pm X 20 mm) Fl
BEH130 C18 #f (#i#% 1.7 um, 100 pm x 100 mm) B 45,
Symmetry C18 1 J]F* IR B W B FER £, BEH130 C18 4 T4
B QU A OK: ZIE: HiR =98:2:0. 1) Ml B (/K: &
JiE: IR = 2:98:0. 1) PRI A — & L Y £ 1E W& ( Thermo
Fisher Scientific) , FFIK FAERE ] 2.25 wg (9 ul), H A WU
2 pl/min FYUEERGENE 1S min, JE47 BREC BT AERER . 4 TR
o 5% BRI T BIAHLL 300 wl/min FEEPENE 1 min f5, a5
FIRRBEVEIDE :40 min N B IRBEBELR AL 5% T %2 35% , 7% 5 min
M 35% T2 80% , IR ) 80% FHLEUEML S min, fe ) 2 min YK .
Y #§ K TripleTOF 5600 ( AB SCIEX, Concord, ON) , & 1-Ji N
Nanospray Il source (AB SCIEX, Concord, ON) , it a8 b £ 9%
FOBHAL ] 19 5 41 ( New Objectives, Woburn, MA) . %¥& R £
B LER IS EO E AR  B FIRM S R 2.5 kV, JASE R
30 psi(14.5 psi=~1 bar), B{% S JE 15 psi, B %5 5 1 4k i
150 °C 5 FE N S A, 73 3 =30 0003 L3R 250 ms #Y
2+ S + i B Pkt Hvh s B R AP B R 120 43 A9 i
30 NHEATEA 3.3 s O U AMIERR 28 2 S PURRAT (Q2) B f& 4
T HBCE 100 2y 100% 5 ki 56555 f A3 08 11 kHz s K0 45 1
AR Ry 40 GHz s BT ARL T-15 5 DA 4 AN 3E 23 5lid ¢
I 4 Y5 G I A B s X T ITRAQ 2RITH |, B TR 2L At
TRCE N (35 £5) eV BB T ol S HEBRUCE N AE— 2L 1Y i e
[P (29 18 s)  ARTF]EE B T A PR A T 2 1K
1.7 Western blot #&#|

$REL PBMCs , iz AN R0, SRS R 1, SR 2% Eh i
W7 EEEA T IR BEI AE , 4 5% WRAGIEAN 12% 53 88 e kAT
SDS-PAGE #EfiFiik , ¥ % 2 PVDF JiiE I, F 3% (4 17 M2
F1)BSA,4 CHH A, B 1: 1 000 7 1 B 5w B4R Hp 5
Cp, 5 IEAE RS SONE, 75 ] TBST #35E 3 ¥R, 551K 10 min, ff
PR A B bR IC —H04% 10 4 000 Fii B8, HRP HEEFRICN S
B-actin §% 1: 8 000 FiFe . KI5 4 MR AT BEAF 1 4t e N2
e, F TBST SE0E 3 WK, 3K 10 min B4 27 A GGG A (B
AR AW (1 1) T 2 AR 1 min, 76 X S8 R e il
1.5 min, @5 GER M. A S GDS BERE LA 5
Mr RGEHATOCE BE 3T, H B FLRK AR X B = H A9 4%
/N2 B-actin [IFEHE L LI
1.8 %itso

iz Ffl TP _human v3. 87 %4 JiE (91464 sequences ) , 5 i,
ftp://fitp. ebi. ac. uk/pub/databases/IP1/old/ HUMAN, & F] Mas-
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ZESAERORE] 1S UL, HAge s i P {H/NT 0.05 |,
ML AR il 18] 79 22 5 2 1 5 5% 1T SPSS 13,0 G4k
AT 2 ZH18] ¢ K o

2 HR

2.1 BCA Protein Assay Kit BSA & & K B Ar /iy &,
PIGEBE R A bR, BSA Wk JBE (g wl) AL bRl i 2 1
WREEMEpRERZE , 3L y =2. 358x +0. 043 FHC R AL (R) 24 0.992,
2.2 EFARZHERENAAEEEEG
iTRAQ HARIHT AS [ PBMCs Hr 2 55 Zbk S 7 199 1) A
KEFEANE 1, 45REIR,19 Fh 2 PR B 8 785 B
PSS A I -5 A% A A 2 SRR KOF BT B T R (P <
0.05) , FEALFERMA C3 LPREEE 1 (FNT) (3K ERE (PLG) 4%
BRAE I (TF) (fib 2R 1 (Hp) AR 1 (Cp) o
2.3 Western blot #&m] £
S X IR 41 (0. 54 £0.23) [ #, Hp 2B FIAH X R ik K F
(2.41 £0.65) 1 AS P BT (P <0.05) , 5 fif fExt iR 4l
He4i(0.33 £0. 18) ,Cp FE AN 215K F- (0. 87 £0. 15) 7E AS
He R ER (P <0.05) , LA 1.2,
1 2
Hp(49x10°)— —
Bractin(42x 107 ) — ——
138402 AS 21
1 Western blot #ill 2 24 PBMCs &1 Hp EH /KT

1 2
Cp(122x10°)—
Bactin(42x 107 )—> | ——
1A PR 20 ;2. AS 20
&2 Western blot #:i] 2 48 PBMCs /1 Cp EH/KFE

HHT, 76 AS &) 5B B, Bk = A I K12 W &
SRR, A W SE 5 2 W A 45 HLA-
B27 .CRP Fll ESR 5454 , Joie Je hr S P Ad & UL AR
ANBEA RO LG PR 75 2R, Y & B RE 4 - Jz e
AS PR IE S E DL bR S ok Wi AS HERE . I, B
LA T T ——" R, AR
BB AS bR ol BE S B AS S 16 S I L 2 1
5Fo

Hls A R E A RAA R AR EEA W
X, —HREAETIOCYR T E E B, Ino
] 2 S BECHL UK (2-D DIGE) |, SCHR[6 -7 ] i3l , % 4%
ARERTC ) Z AT AS B35 7 . PBMCs Fl B
HRER SRR RIS, SR, IR AR R SR
PR S ) L, B IR 25 R 22 R PR T —
LT PRI £ AR Ry Fehh 0 Ak 2F bR 0 R TR,
HA L iTRAQ 2545 22 4 WA €6 1% A R K 3% 43 b
WCH AR S . BRI 4 Fhak 8 Fh A 2 i
FIARES , AR S AR e 2 IR I A, 2R )5 01T
WS AT, vl TR) i L 4 bl 8 FhAS [ RE R B
AR X B ek g % B i, AEASHESE L, FRATTLL AS
BH PBMCs fE R WFFE A 4, R AT iTRAQ 38 551 2F 17 14
AMFRIE AR I TS 43 B, A 4 R A o 25 S Rk 1Y
SRR R N B, R AS 2 W R OL R B A D b
8, It 25 B AS B &R

FAT5r AW 10 5] AS FRE AT O 1] it B X AR 1)
PBMCs F:-i e AR (MR E , I 245 SR, B R vk

&1 iTRAQ HEARSHT AS B#E PBMCs f1 19 M R X EREARILE

D H H Y #FR AR 53 i B 25
1 1P100021727 C4BPA C4b-binding protein alpha chain 79 689 6.5 10. 534
2 1P100032179 SERPINCI Antithrombin- [l 64 585 8.6 10. 464
3 IP100478809 F5 Coagulation factor V 291 624 4.3 1.725
4 IP100553177 SERPINAL1 Isoform 1 of Alpha-1-antitrypsin 57 525 16.7 19.808
5 1P100418163 C4B complement C4-B preproprotein 217 898 7.1 4.208
6 IP100745872 ALB Isoform 1 of Serum albumin 89 874 46.3 18.067
7 IP100783987 C3 Complement C3 ( Fragment) 223 249 23.2 7.967
8 1P100022418 FN1 Isoform 1 of Fibronectin 290 085 5 3.037
9 IPI00019568 F2 Prothrombin ( Fragment) 80 601 7.6 4.605
10 1P100019580 PLG Plasminogen 108 457 7.9 5.926
11 1P100218192 ITIH4 Tsoform 2 of Inter-alpha-trypsin inhibitor heavy chain H4 113 384 1.6 5.486
12 IP100022463 TF Serotransferrin 97 243 31.2 12.343
13 1P100478003 A2M Alpha-2-macroglobulin 191 992 14.2 12.948
14 1P100020091 ORM2 Alpha-1-acid glycoprotein 2 28 132 22.9 17.524
15 IP100641737 HP; HPR Haptoglobin 56 812 21.9 23.645
16 IPI00021885 FGA Tsoform 1 of Fibrinogen alpha chain 109 041 23.3 3.078
17 1P100296165 CIR Complement Clr subcomponent 92 862 7 3.246
18 1P100021891 FGG Isoform Gamma-B of Fibrinogen gamma chain 62 753 26 3.151
19 1P1I00017601 CP Ceruloplasmin 143 365 10.2 12.085
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FERF G ITRAQ 43T 4548, SR e i B AL I FEAR IR A, U
W DREAR Z [ AR 22 50 FRATTR AT iITRAQ #H 4%
ARXT AS f83 PBMCs SV I 748 M LU ER 1 4l 2
AES R T AT, S5 19 A2 R 3RIA I APPs, 24
FhE MR A L AR RMA C3 &F . SR, APPs
5 AS WAL kKEFEDIME, HEHT AS IR
YRGS WIS RS APPs A6 I3 kR AL 1
S B, BT, APPs 2 JZis T AS By JERt Al
IRIEFE . FRATIIBFR 5 Rt it — 20 ESE T APPs 5 AS
M) RIRAEOG , [H APPs JFAFE AS ¥5 5. CA MR LI,
Hp fl Cp #£ AS [ I3 H 3% 38 K OF 77 76 I8 38 2
AL D AR ST R Hp Al Cp 2 [ 7E(T Western
blot B,

Hp A 3 Fp 2R RA Hp(1 - 1) Hp(2 - 1) F
Hp(2-2),388 Hp(2 -2) 5 A A ER BN AS
(4 G B UIAHSE e Ah , 2678 Hp (2 - 2) A% Thi |
Th2 257 FENG ARSI TAE LG Jy 3 e, Hp
e ANEENIGRAEDFRIC Y, AT LA R W g ™
B HATHFSE R, Hp 7 7] 1 2 5 5% R 7Y
75 HIV S5 i BA T2 0 S e 1 2 k]
S g4 R B0, Hp 76 AS i35 PBMCs R 3187k
W E T, R, FRAT 8 o B K R s A B, 8
Western blot Jy kit — 10 0F T X — 4558, R IAAFE
P, PBMCs T 1) Th1 F1 Th2 4 fg A P52 5 AS
%tk kR, L5 (3% sh v A et 3 T e
Hp(2 -2) A5 Thl Th2 44648, iS40 AS M
FHARP Thl 1 Th2 4 i 323k 7K F-Z= 8L, 2 1M 1 A% Thi
F1Th2 ANfIAF-5, fir L Hp 78 AS f855 PBMCs iy
#533635 5 Thl A1 Th2 40 A SF-ATHH 56, 1X A o] fg &
HZ5AS B4 KEHXERNRZ —; RS T2k
SOV EE 1 Hp 78 AS Wiy im 218, a] Al R 52 il
TETT W B AL BRAR () A= AR e o

FUER T 7% A B, Cp HA 5 125 32 i I A8 A=
B R is A 2 R A BT RE 5 [, Cp )& —
Pk I A S N 2 T, © 32 0 T I R 1 12 W
W R T 0, an R R T e T HE e e A . AT
FEER IR, Cp 78 AS 35 PBMCs Hr )36k 7K1 B ik
T}, Western blot 25 S [RIEEUFSE T Cp 78 AS BE Y
FibE LM, BB, RATHEW, AS 2 —Fp 4 M
REMEEEM , RYEF7E AS Btk 3Rk, AIET Cp 1E
b 2 AR RN B 1, LR R A R PR AR R
Cp MR AT BESHG N 55 Ab, SR N 2 — B WA 2
AS B RIR I FEZ R R, ML TGRSR, Cp 1Y
FReEm, R AW K AS B I T Cp
R THE X SA IR ZE R —E,

25 BRI R W] ITRAQ 254 Z24E A

05T ER BT 3 40 SR T 0% 5 PBMCs of
[ APPs 2 5463k s 2 MEIT A I 28 1 RE L2 AS % s
A TG 1R AL Hp A Cp 5 2 B0 I RIS I AS
BRI S WFRC Y, E T 25 AS B4 %
B SR
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