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Protein-chip for Autoantibodies Profile Detection
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Key Laboratory for Biotech-drugs of the Ministry of Health, Key Laboratory for Modern Medicine and Technology of Shandong Province, Shandong
Medicinal and Biotechnology Center, Jinan 250062, China

Abstract: We selected 12 antigens corresponding to commonly used autoantibodies in clinical practice to prepare antigen
microarray. We chose NBT/BCIP color reaction as the end detection strategy to develop a new autoantibody protein chip detection
system. Using this system, we optimized the best spotting solution, spotting concentration of the 12 antigens and the dilution of
serum. We prepared a protein chip that could detect 12 autoantibodies simultaneously using the optimized antigen concentration. We
established a new method to determine the cutoff of each autoantibodies by evaluation of 678 positive and 120 negative serum of
clinical sample. We also evaluated the sensitivity and specificity of our new detection system. The optimal spotting solution was
0.1% TBST, the dilution of serum was 1:4 and the best spotting concentration of the 12 antigens were ANA 520 ng/mL, Ro-60/SSa
465 ng/mL, La/SSb 530 pg/mL, Jo-1 530 pg/mL, Scl-70 525 pg/mL, Sm 520 pg/mL, Ro-52/SSa 615 pg/mL, RF 340 pg/mL, CCP
465 pg/mL, ulRNP 410 pg/mL, CENP-B 490 pg/mL and dsDNA 580 pg/mL respectively. It had higher coincidence rate compared to
current clinical used methods. We have developed a 12 antigens protein chip for the detection of autoantibodies based on the

NBT/BCIP color reaction system. This system was fast, convenient, efficient, and cost-effective.

Keywords: color reaction protein chip, autoantibodies, autoimmune disease

Received: December 12, 2007; Accepted: March 21, 2008

Supported by: Shandong Province Important Key Technology Tacking Project (No.011100105).
Corresponding author: Xueqin Gao. Tel: +86-531-82919608; E-mail: xueqingao666@163.com
th 7248 T KR BOCTH (No. 011100105) % B)



FRSRAE: S PO I 0 A A E R DA R A B

1497

H £ 55 M %5 9% (Autoimmune  disease, AID)J&
FEHLIAXT B B B 5 A As S S 0L T 52 350 B 2 245
FERrolR MR, Ak, BEE A AID AR
M4 R, LA R R 28 0 i) B R N S 6 25 2 R R 11
PEE, AID YRR IR ETE, 295 1B DY
3%~5%L, TR 7 N {11 — 2
HEPUAE AID f5 f SRR, [ B b3 Y i 28
PR I IZ W AR UE, BR T AR A IG RAE R Ab, 48
e AR BB I AT B B B HUAR, A Bk
K XT AID B2 FI S 502 W . ot PG 50T
DU R V1 5 8 I S D S5 0 R A S g i A 1
WrfE . HETR B SPTA a2 BB T T4
Y R DR 52 2%, 22 B80RG: I 75 v AN R[] Fof 4 U 22 b
H B PR, I B A7 AR 22 X LSS i 19 5% e Joi 4t 79 [
E v N A7 SER7) e S e (R N/ SU T
AE A IS A 22 b B B U BRI o AWt i HoR
2 20 A A AR Ry El . CPATRI R, B
SRR N T MR IL s, JERE R E A il
SR | DR SRR I 5 R R 12 Wi 45 40
HOR IR T E SR T S BORTE B Btk
I R 8 FE AR AT T 2 MR DY, g —l
R e e A B o AR AEA S0 28 v i 4R
[ PR 52 NS O B i U UL 7 N (A DT AR N 3
VEREIm IR b T8 T F 8 B S P 952 o Bt A4 ) e
XFNLE 12 TR, X — R T A SR . SRR
B i RRE 2B Ak, SRAHLL BCIP/NBT 2
JUC A0 R R ol R il €3, T T ] s A 12 Ff

 E NNk R FiN i VA RN PRI E A B POV
AR FEMEERL B, K0T 678 {3 FAYE AID 3%
LGSR 120 £ BIPEGE R I 530, APPARI% 28 1
AR 12 Fl B AR I 9 B RIS 5 RO
I A IS P A 5%

1 M¥FgE

1.1 FIFER

PR Ro-52/SSa, La/SSb., Jo-1 Fl Goat
IgG W H Sigma; Ro-60/SSa, Scl-70, CENP-B Al
ulRNP Ii§ [ Diarect; Sm IlJ  Immunovision; HiFFUK
BIRZ K (CCPYR I RIML B ; ANA | dsDNA A S5
= ATHA, 12 Fhu s a4 BT B X B Bhuik
UL 1. AD BRI FOAR AEBT AR 13 B A 11 <28 3R
b AR 5 R B IR A i KGR LR T2 R AR
et O ERE O E; N 1gG L I FHEF
(BSA).Tween20 1 BCIP/NBT (4,7 ly | Sigma; 3-
FFENEE = 2 E I BE (APES) R P Bl R A 10 )
FEHN 1gG W A PR SHAEWHR AR A B
8% R SR8 R H 32 [ Sigma 23 Al ; Cartisian5500
MR, UMAX PowerLook M43 441% o
12 ZERCHREEEHHML
121 G5 HER AL BRI 1

MG A S 36 % AR SRR A AR I 25 201, ik %
AR B Tween20 B9 TBST A A, TLALEE S
BT 1 R o SR I IRATT S50 % O 2 il W T 1R
B LR BALR) APES A3 A9 B 4E S SR By 2

x1 LHESTRERMRREEAMNMB K

Table 1 12 Kkinds of antigen’s origin and their corresponding autoantibody

Antigen Origin Corresponding autoantibody
Ro-52/SSa Recombinant (expressed in E.coli bacterial cells) Anti-Ro-52/SSa antibody
Ro-60/SSa Recombinant (expressed in E.coli bacterial cells) Anti-Ro-60/SSa antibody

La/SSb Recombinant (expressed in E.coli bacterial cells) Anti-La/SSb antibody

Jo-1 Recombinant (expressed in E.coli bacterial cells) Anti-Jo-1 antibody
Scl-70 Recombinant (expressed by recombinant baculovirus) Anti-Scl-70 antibody
CENP-B Recombinant (expressed by recombinant baculovirus) Anti-CENP-B antibody
ulRNP Recombinant (express in E. coli bacterial cells) Anti-ulRNP antibody
Sm Affinity purified (from Bovin Thymus) Anti-Sm antibody
Goat IgG Purified IgG (from goat serum) RF
CCP Peptide synthesis Anti-CCP antibody
Nuclear Antigen Hep-2 cell extracts ANA

dsDNA

Human genomic DNA

Anti-dsDNA antibody
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1 ZEATRAHRMAETSHE
Fig.1 Spot arrangement for opitimizing spotting solution
of the protein chip

A~F: TBST which contain 0.1%, 0.02%, 0.04%, 0.1%, 0.2%, 0.4%
Tween20 respectively; 1: 1000 pg/mL Human IgG; 2: 1000 pg/mL
BSA, 3: corresponding blank spotting solution, 4 ~10: the concentration
gredients of antigen, they were 50 pg/mL, 100 pg/mL, 200 pg/mL, 300
pg/mL, 500 pg/mL, 750 pg/mL, 1000 pg/mL respectively; A: human
1gG; B~F stand for single antigen
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Fig. 2 Spot arrangement for opitimizing concentrations of
antigens and positive control of the protein chip
A1~A9: human IgG, the concentration of them were 5, 20, 50, 100,
200, 300, 500, 750 and 1000 pg/mL respectively; B1~B9: different
concentrations of antigen, the concentration of them were 5, 20, 50,

100, 200, 300, 500, 750 and 1000 pg/mL respectively
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Fig. 3 Spot arrangement for opitimizing negative control
of the protein chip
A1~A6: human IgG, the concentration of them were 5, 10, 20, 50,

100 and 200 pg/mL respectively; B1~B6: ANA, Ro-60/SSa, La/SSb,

Jo-1, Scl-70 and Sm respectively; C1~C6 stand for Ro-52/SSa, RF,
CCP, ulRNP, CENP-B and dsDNA respectively
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Fig. 4 Spot arrangement of the protein chip
1: PC1;2:NC; 3: PCII; 4: BC; 5: ANA; 6: Ro-60/SSa; 7: La/SSb;
8:Jo-1;9: Scl-70; 10: Sm; 11: Ro-52/SSa; 12: RF; 13: CCP; 14:
ulRNP; 15: CENP-B; 16: dsDNA
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Ro-52/SSa 615 pg/mL, RF 340 pg/mL, CCP 465
pg/mL, ulRNP 410 pg/mL, CENP-B 490 pg/mL,
dsDNA 580 pg/mL. PFHPEXFHE T A 250 pg/mL
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Fig. 5 Scanning images of the results achieved from opitimizing of spotting solution for 12 kinds of antigen (dilution of serum
is 1:4)
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Fig. 6 Fitted results of linear relationship between concentration and gray value of Human IgG and 12 kinds of antigens
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Fig. 7 Scheme for determintation of antigen concentration and positive Cutoff value
*2 EEASHRENIEKRRALR
Table 2 The results of clinical samples detected by the protein chip
Detection index Positive samples Negative samples Sensitivity ~ Specificity ~False positive  False negative ) PR
(%) (%) rate (%) rate (%) yvalue: P
Total Positive Total Postive
ANA 72 67 120 8 93.1 933 6.7 6.9 0.31 >0.1
Ro-60/SSa 43 35 120 2 81.4 98.3 1.7 18.6 2.50 >0.1
La/SSb 56 51 120 0 91.1 100.0 0.0 8.9 3.20 >0.05
Jo-1 42 34 120 5 81.0 95.8 42 19.0 0.31 >0.1
Scl-70 58 49 120 3 84.5 97.5 2.5 15.5 2.08 >0.1
Sm 62 58 120 13 93.5 89.2 10.8 6.5 3.76 >0.05
Ro-52/SSa 65 59 120 6 90.8 95.0 5.0 9.2 0.08 >0.1
RF 81 73 120 16 90.1 86.7 133 9.9 2.04 >0.1
CCp 68 62 120 11 91.2 90.8 9.2 8.8 0.94 >0.1
ulRNP 54 52 120 4 96.3 96.7 33 3.7 0.13 >0.1
CENP-B 47 38 120 6 80.9 95.0 5.0 19.1 0.27 >0.1
dsDNA 30 24 120 2 80.0 98.3 1.7 20.0 1.13 >0.1
" The results of 12 indexes conducted with Matched y* test using SPSS 10.0 for Windows software
A B C
- . - . - . .e -
.- . - - . e
. " - » LI .
.- . . e . " e
L
.. Ll LI ]
. . LI L .w LAl
- @ - . - e L] ..

B8 ZEAWHM SLE(A). RA(B)F1 MCTD(C)& — il & & M iE# AN 4R
Fig. 8 Representative result of serum samples from patients diagnosed with SLE (A), RA (B) and MCTD (C) detected by the
protein chip
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