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THE SHEAR STRESS PROTEOME OF CHONDROCYTES
Shin-Yeop Kim, Seong-Gon Kim*, Je-Yong Choi**, Dong-Seok Nahm

Department of Orthodontics, School of Dentistry, Seoul National University,
Department of Oral and Maxillofacial Surgery, Sacred Hearr Hospital, Hallym Universiry®,
Department of Biochemistry, School of Medicine, Kyoungpook National University™™

The objective of this study is screening the shear stress related proteins in chondrocytes using two-
dimensional electrophresis and MALDI-TOF. C-28/12 cell line were grown The fluid-induced shear stress
(FISS) was applied using a cone viscometer at a rotational velocity of 80rpm for periods of 12 hours.
Control cultures were tested under identical conditions without mechanical load application. Collected sam-
ples were used for the two-dimensional electrophoresis and MALDI-TOF. The identified proteins were cal-
cyclin, RPE-spondin, interleukin-2, extracellular signal regulated kinase (ERK), lamin B2, porA protein,
and RET-ELE1 protein. All of them showed a decreased expression. In conclusion, seven proteins were
identified as a shear stress related proteins in chondrocytes. As the destruction of articular cartilage is one
of main pathogenesis of TMJ internal derangement, this study will give useful information for the under-
standing of the molecular aspect of TMJ disease.
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Fig. 1. Cultured chondrocytes.
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C-28/12 cell line (Immortalized human juvenile
costal chondrocyte, Beth Israel Deaconess Medical
Center, Harvard Institute of Medicine, USA)< ©]-£-3}
o A4S st (Fig. 1). 47 AIXFE Ham's
F12/Dulbecco s modified Eagle s medium (Gibco,
BRL, Gaithersburg, MD)l|A 7198 2 wjddo= 1%
penicillin/streptomycin, bFGF (100 #g/ml), Z1g]1
10% fetal bovine serum (FBS)Z gH-ata 2Ict. vk
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Fig.2. A. Diagram of the apparatus (r: radius, ¢o: angle). B. The apparatus of shear stress generator.
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3) Calcycline A& 7het 7§ AA A 1 2d
o] A8 AstEo] Ao wEwEA] Fdrh (Fig. 4A, B).
RPE-spondin®} interleukin 2= A2 pl kel A
ato] 22 spotell Al Usk=tl, o] IA] ddo] dAs] A
sto] AFTAAE spote] ALl #AAHA FUTH (Fig.
4C, D). ©] o]9ol|= extracellular regulated kinase
(ERK), PorA protein (Fig. 4E, F), lamin B2 (Fig.
4G, H), ¥ RET-ELE1 protein (Fig. 41, J)& A&l
A S ARG A0 Fas e td R BAE

Fig. 3. Silver-stained 2-DE analytical gels of proteins of derived from compared control and experiment of A: CONTROL
B: EXPERIMENT (SHEAR STRESS). The numbered spots are listed in Table 1.
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Fig. 4. Sections of 2-D separation of labeled proteins from control (A, C, E, G, and ) and stressed cells (B, D, F, H, and J). The
identification numbers are those used in Table 1 and correspond as follows: 1 (caleyclin), 2(RPE-spondin, interleukin-2),
3(extracellular signal regulated kinase), 4(lamin B2), 5(porA protein), and 6(RET-ELE1 protein).
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Table 1. Proteins identified in each spot by peptide mass fingerprinting using MALDI-TOF.

Sz Candidate Protein FEEEEE Sequenced peptides Modification Segznce
No. number coverage
56 62
1 Caleyelin BCHUY LMEDLDE . Oxidaton(\D 14.0%
SPEGGGGAGARGGAWP
67 7%
P RPE-Spondin Q96J64 _ DPACFARGWR Oxidaton(M) 7.0%
TLWMALCALSR
2 Interleukin—2 Q8NFA4 "MLTFKFYMPK* Oxidation (M) 7.0%
Extracellular “"MLVLDACIR*
3 signal regulated JC6138 Z;TOIQFLWQMMKIZ Ox?dat?on(M) 3.2%
Kkinase NYMKGLPELEK Oxidation (M)
GSDHLDQLKEIMK™ Oxidation (M)
'"RVLDETAR*
4 Lamin B2 A45023 DQSLGNWR™ 9.1%
YTTTSRGCYVM™
YSEVELAAALSDK®
5 PorA protein Q9ZEQ6 SAYKPAYVDENKMVHAAVVG 95%
6 RET-ELE1 protein QIUMSE4 PISSAEMTFR 92.3%
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s Eolt). Interleukin 1 (IL-1)2 A3

815715 Z7147) i metalloprotease®]
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At} (Fig. 4C, D).

AgH ?ifz:/‘ﬂioﬂ cytokines®, A% matrix
adhesion”, &2 7|AAQl 2EHY 2 E 7she A5 7t
7o A= ERK# GA3AA ol & Aol tiate] A7}
HEst 24 4= 917 gt} ERK+E mitogen-activated
protein kinases (MAPKs)ell &3l= @A @A AE 8
gM L= AF5 For Adshe q&a oA vt
FrAAke] B B 2o JeFe A A AP, AEA 2
A& ERKY| 9Jste] 24H = 7soze S48 gig”,
AZAPE? T2]3 AEe] 718 B2 g0 k. 1]
T T R a0 AR AP, o A F A
= ERK9| 20| 7128 Aog Yyttt (Fig. 4E, F).
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