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Analysis on etiology and pathogenesis of rheumatoid arthritis by gene chip
technology
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Abstract: Objective To better understand pathogenesis of rheumatoid arthritis (RA) and to facilitate the search for novel RA
therapeutics, we studied collagen-induced arthritis rat hepatic tissue genes profile expression. Methods Using DNA microarray
technology, the hepatic tissue genes profile expression of the collagen-induced arthritis rats and the normal rats was compared.
Hepatic tissue was purified and total RNA was processed for a microarray analysis using Affymetrix Gene Chip technology.
Statistical comparison analysis identified differentially expressed genes that distinguished CIA from control rats. Results
Clustering analysis indicated that 1009 genes expression of rats with collagen-induced arthritis were differences compared with
normal rats, including 480 up-regulated genes and 529 down-regulated genes. Differential genes involved in the function group of
regulation of cellular process, stimulation, cell communication, vasculature development, immune response, inflammation, and the
pathway of apoptosis, oxidative stress, blood clotting cascade, TGF Beta signaling pathway, and so on. The major overexpressed
genes were Aldhla7, Bad, Gdf10, Ccar2, Slcla3, Il1b, 117, Vegfb, and 1gG-2a, and the major underexpressed genes were Ugt2b, Mx2,
Uspl8, Comt, Zfp354a, Oasla, G1p2, and Irf7. Conclusion The collagen-induced arthritis is a systemic immune disease involving
multi-genes abnormal expression. The abnormal genes could initially reflect the pathogenesis of rheumatoid arthritis, and provide
important clues for the prevention and treatment of RA.
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3’ IVT Express Kit (Affymetrix, ft*5 0909015);
Rneasy Mini Kit (QIAGEN, #t'5 136232630);
Nuclease-free Water (Ambion, fit*5- 0908151 ); Water,
Molecular Biology Grade ( Cambrex , #t %
0000077674); Bovine Serum Albumin (BSA) solution
(50 mg/mL), Invitrogen Life Technologies ({5
665042 ) ; Herring Sperm DNA ( Promega
Corporation , fit %5 27354408 ) ; 5 mol/L NaCl
(Ambion, fit*5 10040100); MES hydrate SigmaUltra
(Sigma-Aldrich, flt*5 065K54051); MES Sodium
Salt ( Sigma-Aldrich, #t*5 097K54241); EDTA
Disodium Salt, 0.5 mol/L solution (Sigma-Aldrich,
It 5 0808006 ); DMSO ( Sigma-Aldrich, it 5

108K0185); 10%Surfact-Amps 20( Tween-20) (Pierce
Chemical , it %5 KD132406 ) ; R-Phycoerythrin
Streptavidin  [Molecular Probes , #t 5 673582
(S866) ]: 20X SSPE [Cambrex, i#it'5 0000151031
(51214)]; Goat IgG, Reagent Grade [Sigma-Aldrich,
fit5 047K7435 (15256) ]; Anti-streptavidin antibody
(goat), biotinylated, Vector Laboratories [V0430
(BA-0500) ]; MOPS, Free Acid, MB Grade,
Calbiochem, D00070894 (475922); Bleach (5.25%
Sodium Hypochlorite ) 500 mL, Sigma-Aldrich,
050K0237(239205); Agarose, BBI, GS1024B1008C;
GelRed, BIOTIUM, 10G0318.
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P-1000) ( Eppendorf ) ; Sterile-barrier, RNase-free
pipette tips, Axygen; powder-free gloves, Sfsci;
Centrifuge Tube (15 mL, 50 mL), Corning; 0.2 um
filter, Millipore; Tough-Spots, USA Scientific;
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Table 1 Scoring criteria of systemic manifestations of secondary lesions in collagen arthritis model
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Table 2 Comparison on left ankle circumference between two groups (X + s, n=10)
253 TR I AN [) ] TR) 2 ) A B 2T K fom
44 7d 10d 14d 17d 21d 25d
X R 2.23+0.05 2.23+0.05 2.26+0.07 2.29+0.02 2.28+0.04 2.28+0.05 2.33+0.04
ot 2.61+0.08"%  2.86+0.21%%  2.91+0.24"%  3.02+0.20%  3.03+0.17%*  3.13+0.17"  3.14+0.17%

xR A L #P<0.001
##p < 0,001 vs control group
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Table 3 Secondary systemic lesion scores of CIA rats (X + s, n=10)
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Fig. 2 Differentially expressed genes by functional classification
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Fig. 3 Differentially expressed genes by pathway
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Table 4 Partial expression up regulated gene of model group

TR A P44 R BHEA ThhE
1368718 at  Aldhla7: aldehyde dehydrogenase family 1, subfamily A7 136.81 AU R MR
1386991 _a_at Bad: Bcl2-antagonist of cell death 29.86 AN e R 4
1368459 at  Gdf10: growth differentiation factor 10 14.87 41 Bl FE

Dbcl: deleted in bladder cancer 1 (human)
1369408 _at  Ccar2: cell cycle and apoptosis regulator 2 13.18 2 i S5 BH

Brinpl: bone morphogenetic protein/retinoic acid inducible neural-specific 1
1368565_ at Slcla3: solute carrier family 1 (glial high affinity glutamate transporter), member 3 10.08 S

transporter), member 3
1393221 at RGD1564865: similar to 20-alpha-hydroxy steroid dehydrogenase 7.42 SRANIE R B
1368607_at  Cyp4a8: cytochrome P450, family 4, subfamily a, polypeptide 8 6.75 N A
1367794 _at  A2m: alpha-2-macroglobulin 6.54 R
1368494 at  S100a8: S100 calcium binding protein A8 5.7 IR G INA
1369577 at  Socs2: suppressor of cytokine signaling 2 5.43 A it R
1367648 at  Igfbp2: insulin-like growth factor binding protein 2 5.23 R
1396150 _at  Cldn1: claudin 1 4.77 41 i 1
1370605_s_at Lepr: leptin receptor 4.34 Wk RG R e
1387125 at  S100a9: S100 calcium binding protein A9 4.13 AR I R
1382083 _at  Coch: coagulation factor C homolog, cochlin (Limulus polyphemus) 4.12 IR §TA
1398250 _at  Acotl: acyl-CoA thioesterase 1 3.99 HHR
1387316_at  Cxcll: chemokine (C-X-C motif) ligand 1 (melanoma growth stimulating activity, alpha)  3.25 RRERLG
1377172_at  Gpsm2: G-protein signaling modulator 2 (AGS3-like, C. elegans) 3.14 4 i 1
1374962 _at  Rtn4ipl: reticulon 4 interacting protein 1 3.05 AL TR BTG TR
1394490 at  Abcal: ATP-binding cassette, sub-family A (ABC1), member 1 3.02 VA A
1393260 at  LOC360228: WDNM1 homolog WDNM1 2.89 IR N
1368103_at  Abcgl: ATP-binding cassette, sub-family G (WHITE), member 1 2.89 AR A 2
1369208 _at  117: interleukin 7 2.83 Rk R R
1368078_at  Esm1l: endothelial cell-specific molecule 1 2.74 41 ff s FE R
1398482 _at  Bcl3: B-cell CLL/lymphoma 3 2.64 RN
1388773_at  Tnfaip2: tumor necrosis factor, alpha-induced protein 2 2.64 g S B
1387267_at  Ntf3: neurotrophin 3 2.64 20 A 3 TH
1386912 _at  Pcolce: procollagen C-endopeptidase enhancer 2.63 IR OSA
1372844 _at  Efnal: ephrin Al 2.56 WKAE R G R R
1371250 _at  Pf4: platelet factor 4 2.56 k& REER R
1370394_at  lgG-2a: gamma-2a immunoglobulin heavy chain 251 B g% RGL R
1367689_a_at Cd36: CD36 molecule (thrombospondin receptor) 2.5 Wk RG KR
1368447_x_at Spink3: serine peptidase inhibitor, Kazal type 3 2.47 AR R 2
1367709_at  Cd63: Cd63 molecule 2.25 bR 4 A4k
1368422_at  Meox2: mesenchyme homeobox 2 224 Ik RS
1380854_at  \Vegfh: vascular endothelial growth factor B 2.2 ik RGE K
1398256_at  [11b: interleukin 1 beta 2.19 T RGLLFE
1380366 at Igh.-6 /Il LOC314509: immunoglobulin heavy chain 6 /// similar to single chain Fv 213 g RS

- antibody fragment scFv 7-10A

1387868_at  Lbp: lipopolysaccharide binding protein 2.09 NN
1368073 _at  Irfl: interferon regulatory factor 1 2.05 g ARG iT R
1392577_at  Map3k3: mitogen activated protein kinase kinase kinase 3 2.02 41 B R
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Table 5 Partial expression down regulated gene of model group
WRERE E R FEHCE A, Uiie
1385247 _at Ugt2b: UDP glycosyltransferase 2 family, polypeptide B —258.07 A puN R
1387283 _at Mx2: myxovirus (influenza virus) resistance 2 —-14.35 P S
1389034 _at Usp18: ubiquitin specific peptidase 18 -10.16 ARG R
1387825 _at Ugt2b: UDP glycosyltransferase 2 family, polypeptide B -9.93 AL TR
1368826 _at Comt: catechol-O-methyltransferase —-8.39 IR OSIA
1368877 _at Zfp354a: zinc finger protein 354A -7.77 2
1397205 _at Dhrs7: dehydrogenase/reductase (SDR family) member 7 —5.46 AR R B
1382314 _at G1p2: interferon, alpha-inducible protein (clone IFI-15K) —-5.39 P
1376688 _a_at LOC685020 /// Pilra: similar to paired immunoglobin-like type 2 receptor —5.38 Yo S
1393902_at Akrlcl: aldo-keto reductase family 1, member C1 (dihydrodiol -5.09 Yo S
1383564 _at Irf7: interferon regulatory factor 7 -5.05 G S B
1387007 _at Gfral: GDNF family receptor alpha 1 —4.94t 21 P 38 TR
1379748 at H28: Histocompatibility 28 —-4.74 4
1383350 _at Sle35¢2: solute carrier family 35, member C2 —4.67 AN SR B
1373108 _at Ppplr3c: protein phosphatase 1, regulatory (inhibitor) subunit 3C —-4.05 NI A
1387376 _at Aox1: aldehyde oxidase 1 -3.97 IR OSIA
1368146 _at Duspl: dual specificity phosphatase 1 -3.72 IR OSIA
1368460 _at Slc2a5: solute carrier family 2 (facilitated glucose/fructose transporter), —3.69 I N
1386977 _at Car3: carbonic anhydrase 3 -3.62 0
1377497 _at Oasl: 2'-5"-oligoadenylate synthetase-like -3.62 G
1388188 _at Cyp7b1: cytochrome P450, family 7, subfamily b, polypeptide 1 -3.51 AU R
1368025_at  Ddit4: DNA-damage-inducible transcript 4 -3.31 A Rl %
1387391 at  Cdknla: cyclin-dependent kinase inhibitor 1A (p21, Cipl) -3.27 N T A%
1368121 _at Akr7a3: aldo-keto reductase family 7, member A3 (aflatoxin aldehyde —3.23 P
1368144 at Rgs2: regulator of G-protein signaling 2 -3.21 21 P 38 TR
1394494 at Arhgef19: Rho guanine nucleotide exchange factor (GEF) 19 -3.18 21 A 3 TH
1398540 _at Rgsl: regulator of G-protein signaling 1 -3.17 21 i 38 T
1370387_at Cyp3a9: cytochrome P450, family 3, subfamily a, polypeptide 9 -3.05 NI A
1388694 _at H2-T24: histocompatibility 2, T region locus 24 —2.98 IR FE
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