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Effects of Mutant Cartilage Oligomeric Matrix Protein
on the Synthesis of Extracellular Matrix
in the Swarm Rat Chondrosarcoma Cell Line

Hyun Woo Kim, M.D., Mun Soon Park, M.D., Woo Suk Song, M.D.,
Sun Young Kong, M.S., Kyoo Ho Shin, M.D., Soo Bong Hahn, M .D., Hui Wan Park, M.D.

Department of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Purpose: To investigate the effects of mutated cartilage oligomeric matrix protein (COMP) on the synthesis
of cartilage-specific major matrix proteins of Swarm rat chondrosarcoma chondrocytes.

Materials and Methods: The Swarm rat chondrosarcoma chondrocytes transfected with chimeric construct
consisting of a mutant gene of human COMP and an amino acid FLAG tag sequence were cultured in agarose
gel. Formation of extracellular proteoglycan and type-Il collagen of the cells were evaluated by immunohisto-
chemical staining and measuring *S-sulfate incorporation.

Results: No difference was observed in type-11 collagen detection among the cell line expressing mutant
COMP and control cell lines. Histochemical staining of sulfated proteoglycans with safranin-O showed lower
amounts of proteoglycans were incorporated into the extracellular matrix of chondrocytes transfected with
mutant gene. *S-sulfate incorporation into the cell/matrix fractions demonstrates marked lower radiolabel
incorporation compared to control cells.

Conclusion: Mutation of COMP impacts the processing of proteoglycans rather than type-Il collagen in
three-dimensional culture of Swarm rat chondrosarcoma chondrocytes.
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Fig. 1. Construction of a mutant hCOM P™4¢ chimeric
protein. A primer set consisting of an oligonu-
cleotide sequence encompassing the transcription
start site and an oligonucleotide containing the 3
end of COMP with a mutation of the stop codon,
plus a sequence that encodes for the 8 amino acid
FLAG epitope was used to generate a 2348
nucleotide PCR product from clone Mut3 that
encodes for a PSACH-linked D469 hCOMP. The
DNA fragment was inserted into pcDNA 3.1
expression vector following ligation into pCR2
vector blunt to obtain Eco Rl DNA restriction
enzyme sites.
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Fig. 2. Immunohistochemical staining of type Il collagen at day 14. No differences were observed for type |1 collagen
detection between the expressed mutant COMP cell line (A) and antisense transfectant control cell line (B).

Magnification = 200X
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Fig. 3. Immunohistochemical identification of human
PSACH-linked mutant COMP tagged with a
selective immunoresctive sequence distinct from
rat COMP in Swarm rat chondrosarcoma cells
cultured for 14 days. Brown staining identifies
retention of expressed mutant COMP within the
cells. Magnification = 1,500X

0000 12. 10+ 9.2x 100 0 53.4x 10+
0.1x 1000, C422 0000 31.1x 10+ 24.3
x 1000 98.6¢< 10+ 22.4x 10° dpnmJ 0 OO
O000D0. 000 c415 0000 oOoOoo O
O 000000 odoooooooooao
000 0000 0O 4, 7,1400 C422 00
00 00 17% 00 24%, 00 70 O LTC O
000 00 22% 0 00 000 ((p<0.05). 280
0 000 D000 0 00000 0O 0oo oo
0000 00 000 000 0o0oo ooo
0000 (homeostatic equilibrium)d 00 O
00 OOOOoO0. safranin-O O0O0OOOO O
00 00O c415 0000 00 oOooo oo d
0000 00 00 OO0 000 00 ogo
00000 (Fig- 5)-

0 0

00 OOooO DOoOogd 524 kbDaOd
homopentamerOd 0 Csy490 Cys5200
disulfide bridged 0000 73700 OO0OO
O00O(monomer) O0O0OO0 OO. 0O OO
0 OO (single gene copy)d 1900 exong]
000 OO0O0O(encoded) OO0, OO exons 4-
1900 400 OO thrombospondin 000

li ‘ -
B S oms|
%‘;:1 -] S
: <]

:"i_ll';‘l__ ] = J_-L'Ir

Day1 Dayd Dsy7 Doy 14

Fig. 4. ®*S-sulfate incorporation into the cell/matrix frac-
tions of cell lines cultured in 1% agarose for
varying times (Days 1,4,7 and 14). C415,
expressing the mutant hCOM P*4¢, demonstrates
amarked lower radiolabel incorporation com-
pared to C422 mutant hCOM PA¢ antisense con-
trol and LTC cells. Asterisk indicates statistically
significant difference at p<0.05 to C415.
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Fig. 5. Histochemical staining of sulfated proteoglycans
with safranin-O. Lesser amounts of proteogly-
cans are incorporated into the matrix in the cell
line of C415(left panel) compared to that of
C422(right panel), suggesting expression of the
mutant COMP is altering deposition of proteo-
glycan in the ECM as similarly seen in PSACH
patients. Magnification = 200X
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