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Even though collagen and glycosaminoglycans (GAGs) are the major organic
components of bone, little is known about their interaction so far. I have found that GAGs bind to
collagen fibrils under acidic conditions to form acid-resistant collagen fibrils. In this year®"s
study, | investigated the degradation of acid-resistant collagen fibrils by cathepsin K using a
measurement system with a mass spectrometer that can comprehensively monitor the degradation
products of collagen. As a result, the release of peptides from collagen fibrils by cathepsin K
tended to be suppressed in the samples in which collagen fibrils bind to chondroitin 4-sulfate to
form acid-resistant collagen fibrils.



65%

GAG

GAG

GAG
GAG

GAG

GAG

GAG

2. iR E DR & BREADER
A, 7 B.B, BEEDORE L BD/IF1L.C, E
BT TFEMBIC L WD 7 —7 iR
DR, B/INAZEDTAICK YRR, av K
04 FF+—+FABCAIEIZ L V) GAG% fRrE L7,
D, BUEUETcay FaA FU4-HRREES
SEMEBEa s -7 ViR E RS e, O
T UBEORBEERINTRL 7,

GAG

Collagen fibrils

SRR
SOBTR SLTIZR
/' STEDRLR SR

Demineralization
" atpH <4

Mineral

GAG

Degradation at
‘ around pH 5

Cathepsin K

H1. GAGREIC £ 5MERED 7 — 7 VIRHEDTK

EDTA

GAG
GAG
ABC GAG
K
2
K
4- K
4-
K
4-
K SDS-PAGE
K
K
K
4-
K
GAG



EDTA
ABC GAG
4-
2
GAG
H3. EERBFEHT LAWY VHRIKE DD
B|E
K A HBB.B, A7 7o vKICk 20 #%.C,av Fo
GAG AT ABBEET CONT 75 VKIZ & 5 DB
D, h7 7Y VKIC& BB 7 —4 VDS
R ATV REOFIBEE RENTRLT,
3 GAG
pH 5.0
Collagen ++ - ==
Collagen-Ch4S - - - - - F o s
Collagen-ChéS - - - - - - e o
in vitro i gt llabedhaduiiulioBgy
Catk-ChdS - - + - - - - -
K 4 gat?-ggss g 1 S R
atk- - —_—— -t - - -
K GAG 200 e - - - -
GAG 1s ==SEE==SS
(kDa) g7.2 -
o4 o 0.5h
GAG ws B
- ——— S, SO
K CTENEERESS
MRM-HR 1 ~S=======
K 3h
K
N C £
4- g~ -====
eSS ESes
6h
K
K 4. A7 7o vKickda35 -4 Vg
GAG HDHEEER
K
GAG
GAG K
GAG K

®1. 27— v OREYERENICE=2—7 2MRM-HRAIE R

Sequence Obs MWz Product ion Product fon
m/z

GIPGQPGLPGPPGPPG 1408.7155 2 y10 859.4308
GLPGPPGERGGPG 1194.5907 2 y8 758.3428
GPPGPAGEEGKRGARGEPGPA 1974.9978 4 b2 155.0815
GPPGEAGKPGEQGVPGDLG 1765.8767 2 bl4 1293.607
GARGAPGDRGEPGPPGPA 1662.7776 3 b1l 520.747
AEGSPGRDGSPGAKGDRGETGPA 2157.0229 4 b2 201.087
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