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A BB (RGN, B AR RS E,; C RS E(CL: 3K 8h3k; C2: InEAR).
A: air compressor; B: driver cum control unit; C: loading unit (C1: driver head; C2: compression plate).
Bl EHmMEBRFEEN

Fig.1 Dynamic compression unit
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A FRFRIOCTT R A, 56 N 2 MR Y B: HOR A i FH R et
A: typical image of chondrocytes used in the experiment (phase contrast microscope) shows cobble-stone appearance; B: toluidine blue staining.
E2 REMEMEKRETE
Fig.2 Cultured chondrocytes growth and identification

2.2 ERBREE AW B AR/ N EKBI RS (L 3)

A FEER AL S HOR AR N KA T 24 LB SRR, INADMEMES FRIEIF &5 B: 61 1l W/NER LB WK, giEre hEkoh S REIAR, DUNEKE

A: chondrocytes encapsulated in alginate beads were cultured in 24-well plates; B: chondrocytes clusters-like growth in alginate beads.
E3 REREESWEHMMINIKTMR

Fig.3 Chondrocytes encapsulation in alginate beads
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H) i ImageMaster2 D {1 56f 2l & Hs T3 F T
Ve 2 5 o 0 e 5 7 1) R DT R A M TE X T
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(5 2 PG B W JE AT LB o 38 i 3 A 43 M I 45
o T L HO, i 22 3 R GA 1 B (s s Ak 104
CA R R IE Jm R R TK 5 A 22348 DA B 08 22
HA UL (E4).

Green arrows indicated the up-regulated spots, blue arrows showed the new appearance spots and red arrow means disappeared spots.
E4 xEBLBFNANELBIE AR —4EREAR FR KSR A EE
Fig.4 The map of 2D-PAGE unloading group and loading group
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Table 1 The identification of different protein spots by mass spectrometric analysis

*1 EREARRMRELELSR

HAR BEEN FPol FksEsME T e At A

Protein Identified protein Primary accession Mascot score Molecular Isoelectric Fold Coverage

spot number weight point change

1 Prolyl 4-hydroxylase alpha I gi|114631193 214 514 5.66 4.7 44%

2 Pyruvate kinase 21|2623945 255 58.3 7.96 4.55 48%

3 Mixture 2il114631613+gi[2623945 244 58.4 6.96 3.93 37%

4 Glyceraldehyde-3-phosphate 2i|89573917 160 25.1 8.87 3.98 59%
dehydrogenase

5 L-lactate dehydrogenase A 2i|189027057 82 36.7 8.15 3.94 25%

6 Prolyl 4-hydroxylase 2i|129730 139 57.1 4.77 4.0 30%
subunit beta

7 Alpha enolase 2i/149695415 80 47.5 6.37 4.89 34%

8 Destrin isoform 2i1/5802966 128 18.9 8.06 391 83%

3 it ) A, REARATT 4 S =28 (1) ARUTAH G a-)

DATERFTER W], 13 AR BT BTS2 21
Ji J3E0.1~10 MPa 2 [i], SR L1401 Hz!™, 24 4R 5% 4]
s I P VR A0 It o s g L 4 hin,
2 T BUIN IR B HH O, RICO 5 e R A B8 338 1 5|
AL I I pHAEL A B B4R, AT 5 29 7 (1 40 453
FHU P, AR 525G 2 HE Sharma 5P N g 4 14, ik
$£0.2 MPa, 0.66 Hz#) & 1 44 h, Jy I BL L BHUK
VRT3 T AIRBL, DUYIAE Ja 852 10 S 06 v 4R
W T e S SO LR (1 s B2

SRUIRYALIIEERY €5 3 NI S ol VAN I FoY SR (2
F T A 15 % (0 G 50 19 i I N J i (10 22 53
HARBW . 4URER, AN AR TR K <
TR AN S IR A DRSNS IR A B A KA
(IR AR W 25 5, IX T BRI : XA Lk P il
DR AR 1 9 A P8 2 TR P 4 € T AR R e R e
AT BTRARAE, SO N A B IR A S B AR R R
FAET R A S E BIm ARG A R g )
p2E NG PN D e

LI T AR L, AR LI 1 1040 1K s
FERIB M ZS B M, 2R IR 5 RiE
TR, 2ATE IR 75 L RIA, 6 FRsHT . X
10/ H 11 0BT S e H #2257 AR T Rl A2 i S 5
ZAE R IR TR Hr o M Eh BEVE B2 5

E D S OO W A A B IR Bt AT 2
I L AINCBIAR 1 s 128 v 16 Adis L, L84~
P 568 08 R, KA BT AT BEATAE (1 1) RE BAE 40 Y

/it [if§ (alpha-enolase, ENOA). T4 i 1% ¥ ¥ (pyruvate
kinase, PK). 3-B2 H v 14 fid &0 (gly ceraldehyde-3-
phosphate dehydrogenase, G3PDH). L-¥, /& it &
(L-lactate dehydrogenase A). Jfili & [t 2 AL B oV AT
(prolyl 4-hydroxylase, alpha I subunit). i % Bt £ 1k
Tt BV 51457 (prolyl 4-hydroxylase subunit beta); (2) 4l
Ji B 42 4 [ destrin; (3) Joft: WS

gi b, BA TG B, 7045 T 15 AR R I A 55
FEMA IS 41 100.2 MPa. #1%0.66 Hz[{) 5 &K
I 3 REEk4 W, A o i) a1 2 B0 e AR
W X ] RE A T e g0 e A O, gE
TR T 3R B0 B AR AN A TR i AR
(it A — AN FERE I I R HL 32k A T B
WIF9 Sl s 2 B 52 B S A e 48 v i /K R
N 25 B AR 2 BFRIATP K e AUBE T 4
o 6 L A TR 53 M) W] 5 2 s 18 ik 0 4 i 41 L ATP
AR RE M SEIL ). IEHCRASTT, i 40 fIATPI)
7 A R A LR R YA DA R R R
T R AR B EORBEILAN Mg . TR R fig
IFEAE o HHCE 40 052 240 SR, anhs g A
Sl RAED 7R, ARG 3 k& AR XA, ATP™
AN AR, DR T S IR 7 A2 ATP T DA S RF 351 40 g
HE 0T B ORI 3% M g 06 S (0151 I Ay I 2 1k % A
Wt AT R O . L-7L R i S A S A e Rk
A1 HCE A0 AL TR SARA . s ) BAEE 40 i AN fig
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Destrin)% T WL5h & A ActinZ ff 5 FHADF5 %
A SO0 B Bt T 1A 2 0 R 2 38 ) R A
JE4E(10 cycles, 1 Hz, 0%~15% strain) {41054, cofilin
FdestrinffImRNAZR IR KT 23 e, ARSZEGIE B
TR SR AL () BB 40 i 52 30.2 MPa. 0.66 HzZl 245
ié"’4 hJi5, Destrinff) & [ L IE 7K 1wy, dE— 22 300

Ji B 2R BN A SO AR R N . DR
fb” T SR B AL R, A R AR R A
JHL R 40 Jf 470 5 Jo 2 T e 1) I SR LA B 24 3
FEAER . Actin it F 42 45 14 Bl W\ b a2 B 40 il
R E LR, E YRR T AU e . W
I, TS0 RGN 2 5, EAEAN R 40 i b B
EEAR I TR U AR, A A R UL
Bl ER RS0 A% AR B4R 1T B8 e 41 M 3 22 B i)
br&EAs,

L A A s, B3 2] T £E0.2 MPa,
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ST B A 22 R R IE R A . (HSLK Fr /5 BH o

B AR RS2 AT RN, B2 T 8ANBH R 4
R, R ILRIE I B iR RIEANT IE, PR
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Comparative Proteomics Study of Chondrocytes Encapsulated in Alginate

under Dynamic Compression

Ren Liling'*, Feng Xue?, Ma Dongyang®, Yu Zhanhai', Chen Fulin*, Ding Yin?*
('School of Stomatology, Lanzhou University, Lanzhou 730000, China; *Department of Dental Orthopaedics, School of Stomatology, the
Fourth Military Medical University, Xi’an 710032, China; *Department of Oral and Maxillofacial Surgery, Lanzhou General Hospital
Lanzhou Command of Chinese People’s Liberation Army, Lanzhou 730052, China; *Regeneration Lab of Tissue Engineering, Depart-
ment of Bioscience, Faculty of Life Science, Northwest University, Xi’an 710000, China)

Abstract Mechanical stresses are known to play important role in articular cartilage functions in vivo.
However, the molecular events of chondrocytes in respose to dynamic stress are still not well understood so far. In
the present study, rabbit articular cartilage cells cultured in alginate beads were exposed to 0.2 MPa, 0.66Hz cyclic
loadings for 4 hours. The differently expressed proteins involved in chondrocytes cultured in alginate beads under
dynamic stress loading and unloading were identified by using comparative proteomics technology. 10 differently
expressed proteins were found. In the 10 proteins, there were 6 up-regulated ones, 2 disappeared ones and 2 new ap-
pearance. Furthermore, by searching in protein and pertide databases, six meaningful proteins were identified, they
were: prolyl 4-hydroxylase alpha I, pyruvate kinase, L-lactate dehydrogenase A, prolyl 4-hydroxylase subunit beta,
destrin isoform and alpha enolase. Our research provided fundamental information on the differential expression of
protein of chondrocytes cultured in alginate under dynamic stress. However, futher studies need to be done to better
understand the molecular mechanisms of cartilage remodeling induced by dynamic stress loading.

Key words  chondrocytes; alginate; mechanical compression; comparative proteomics
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