1995; 22 (6)

B FESERPEHR

Prog. Biochem. Biophys. « 521 -

BE X BRI R
SEN

H/AX

(A RER K FHt R WRARFT. & 710061)

RE TR XUBRERBREEARERNSFRESROIEMT R RERFE, £RFATHERT
EEBEZENER, TRSERRER. 5. NERARX XEREI TR ZREH. IEEK

SERXRATEA.
XA KE, XBER EH, BXTER

KEARD 2 OFEETRAR BB B
VI, X, XAIX BB, 33X SR [R) 2 Y A e
R FRATE R M2 R PR R, X
RREAET I~ X RRERMNE G, KRS
HTHREERKXMTEESEFHERF. A
TENRREI G, FEREUREREN
AL R PR S X e AR R R T L R 52
AKE AEERE XBEEHRIR S Z—
FL# 1981 4F Gibson MOEIRT 528 AU XS AR B &
WHARBEFRP R T — M 20 S8R,
3 e e 4 P Do I 4 A % 5 B V) A S 7 3
Rk HEAT G W, HHG BIE, FRER
% 64K PR, SC B 5 (short-chain collagen).
1984 SERISRGERR A X BB JR. H4FRPESE Rk
MG TFEDFRARGERE, XX BRI RNB
A TERHHE.

1 X BRENS T

X AR R i = AR R0 o BREE R
AR B B R E, K B (R ) R R
Chn 11 &) f—2. T ARG X 5 1 5 A 451 Sk 4
BRI FEH. SR X MERAS TS Fit
%59 000, IFE =44, B ZBEKX
(COL), C #3ERFE X (NC,) fI N #dE B X
(NC,). NC, fINC, KEAREHFTEKREAR
B (aa), BARX B BR X 5 H A 2 A B A
R INBKRARLL, EHFSBKRE, FET

FTERM X B2, A RER A AT Zh e,
e #HEOAEZRENREE M X BERE
59 000 4+ FEMMHE™ ). ERH X MR RL
i B EARHEA, BRZEIERIEXAER 45 000 /Y
COL [X.

COL [X fi 460 aa 4%, 138 nm &, GEEE
i) Gly-Xaa-Yaa = kG +. FHFNNAEE
H =&, e 5A~H Gly-Xaa-Gly, =1~ K4
Gly-Xaa-Yaa-Gly. 74 X ®IK R4 FR) COL
X, Hd 8 — Gly-Xaa-Gly & g Gly-His-
Cys-Thr-Pro-Cys-Arg-Pro B4, 3£ COL X 7]
A XN ERTFLE XMEXEERA
Cys &5 T B IR 2T B 5, mA.
/INEAIGEE X B COL XA & X fpd. 75
=AM ELER Gly-Xaa-Yaa-Xaa-Yaa-Gly 1,
HPEALL Gly-lle FFig , 2% w2309 B R RS
BRI A, RAERTHE, X COL KA T
Gly**-lle®F1 Gly***-lle*" B3R E W], ZEA. 4. /D
B T Gly*-1le®, Gly'®#-Ile'®. & =/ Gly-
Xaa-Yaa-Xaa-Yaa 5/ X BRI RS FHRAE
RETERBOLLS, BXNLRERNERA R
SFYE. X RUBEIRINAR o« BREEEA AL, WA RETE
=8B BES 4. Rachel EHEBELBRZZTH
BACMIROB R 3 0 B SR T & B X
T Jhe o ) B 1 M B R RN ALS, Bk
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AREGBEMRE (T.) FEE X3 X &
B TR = R e ) A HE R T Bl E B AN =R
WHRE. 4 X B IRE R AR R = — 1
32 000 WM™, A M, THEREN
42C, BREEE L EARERE .

NC, K&4 162 aa, HAPFE—1 Cys B
B . BAEAER R, LAEBERNENC,
XEH 134 Tyr BREM— P REWMAL N &
AR ES. NC, RIRHETE X BB R B
EPRIEFEEANFER. NC, XKFICOL X—#H &

AEENRTHE.

NC, X H 52 aa 2l & 18 aa {5 5 AK
F1 34 aa i) NC,, 1 COL., NC, B8 A[F, H
BEBRA AT W BA BRI R B,
A DR 4 ER X BIERE S F A BUL S
gk 1.

X B JE 4 F By COL . NC, #1NC, =43
BEX A, T4 ZhaE X A R BRA B s
REAFFHERSHERERN.

x1 FARAMMEXVRFES FEHANER

FEREHTF COL [X NC; X NC; [X
S4TFE  HER (aw) SFR  EEM () ZEE (aa) {FSHK (aa) NC; (aa)
fi] 53 000 674 45 000 460 162 18 34
A 59 000 680 45 000 463 161 18 38
B 59 000 680 45 000 463 161 18 38
4 63 000 674 45 000 463 155 18 38
* 63 000 NR 49 000 NR NR NR NR

NR: RnAKLME.

2 XBREFRSFHER

VR X R E AP (COL10a-1) g 7. 2 kb
Al BALT 5 10 KYefalk (A COLIOA-1 E
LT 6 RPEEEKRK 9"~ KD =150 8
F (exon) FIFE SN & F (intron) 4] ff. COL10a-
1 HEAFETHMER B EEE. HFER
RETEE COL X i —4>KH) exon; 45 5.
exon, FH M TATA EFARFEBS %

s ERMFEX G -UT), A4 500 bp [ in-
tron, 5 exon, 73fgF. Exon, il exon; Z[A] &
K5 3 000 bp B intron,. Exon, giS3#4 5" -

UT [X. 18 aa i 2 BkFn NC, KA 33 % aa.

Exon; 4 NC, X #) 4 % aa, 463 aa ) COL

[XF1 161 aa Y NC, K & 3’ -UT X. RFEFE
X R REEAWAE —ENER, LATR
2.

F2 FEHEXHKRERASHNLER

bp
exons
exon, intromn exon; intron;

wmiGX 3'-UT Eo

IMNE, 61 =Y, 207 563 169 3414 1886 993 2914
A NR NR 169 ~3200 1886 1041 2927
% 141 NR 169 NR 1868 955 2824
78 97 670 159 ~ 2000 1889 240 2136

NR: RARKRLRE, ~: BRXHHIE.



1995; 22 (6) S FESEHhDRER

Prog. Biochem. Biophys. « 523 -

X R e J 2 R & DX IR b 8] A A R T]
E‘IFARAN . ¥ B5/R COL 10a-1 A
A XS MR A . MK 3 ATUERA
A/DRAY X BRI e A, NC, KRB
K COL fINC, KAEFREHRTE, FiRkiE
NC, KEZEBKT N 945, BBIKYH 87%.

BXBENELZ REEEN TR TRENE
AR BYUREAE, B AR ERUKT AL
ERERKPRE. MAES -UT mME A FEs
XA 3 -UT #mBA AATAA B, B
HARE 3" -UT FBRIBEN 70040, FoAh a1 55
BT3B B AR

#3 A 4. B5/MRCOL10a-1 FEXFHABENTHL

%

21 NC; K

COL K

NG, K LR

A 86.3 (83.3) 87.0 (81.5)

L= 83.0 (72.0) 80.0 (71.0)

A 68.0 (55.00 67-0 (43.0)

85. 0 (86.2)
82.0 (82.0)

70.0 (71.0)

86. 4 (92.0) 82.5 (87.0)

83.5 (86.5) 80.0 (8Z.0)

75.0 (71.5) 68.0 (69.4)

BEANHERIREERRENT L.

AR X BMRFEERZ RN AL, LFERA
ALPFFEIE, EM R, MR, ARET.
c-myc. B-HMBERYE. 7 X RRFEHRK S -
UT sn] BEFF E R MR B 2, DUMRM K
K. c-myc R—FEWKANBEHEOZES. 7]
RFREHRAEA . BEFEARBRES H
PLEIRATEER c-myc 5 X R REHF 3 F
5" REBHZHEEHFFINE S, M X MKFRER
KM Coe VM B-H MBHRRAL TR AL K 4K
B, M T X BB R mRNA R, Red
A PP BBTE HEROZE. XU X RUBEJR
ERRLAERFES R TEOABRRLELE. &
TERHO N RENERDARFTH SRR
18 X B e B R e e ) el R R KB B 2
B ERERFAB IR R ERRHER.

3 X BIRIFRIZHEE

EHFRRKEABRLIES, WEHKRET
THRES ZRRAF R ERBIE,
XA AR E B R RAA B R E AT L5 K P
THB. BB HREHAMRITHR ST,
R A R Rk > T, 1L X BUHT
ZYEI AN, ABEE BB ERERE A
SHEBI AR RY, . X BB RED, FFRE
BX BUBEIR, FERE R XBCE 4B X BB IR &

ROX B g, F7 4 KB BB RN A R B
RRRE . X T4 X BB RFERCE Bk
BPHEEEN. XTXRREHNEBNA
FTR=EFME A
3.1 XBARRSHEUHXER

XRRPREAMWS, AN X BRRRSE
FR/NEFE. FE4PFERY 32 000 f9 o, RREEP K Y
A 15 MBS R.Ca® DT R R BIKH
KRG o SREMHE, E P RERRBER.
B2 Pool IStk K B X BB FE A"
WOBR R Z E B EMR R, EHAHER
X R IR 3 A 2 B B /N ER Ca*T k.
Inao FI7A [F) #) R it ik 3 B /D ML 1 X AU JE 5
BIEWELEAN LR ALERIET X RRR
HAERAERF/NE L.
3.2 XBRRSERERPIXE

X B Ry COL X 7 2 3 11 Y Ji SR R &F
4k b, TTRERAE AT dE R R, (E L E B R
B X RER COL K AR R
AUH I 7B R SR 5 ke L 3h A e DR R PR A
BT X &4y SRR X BRI K K& AR
AREREKEANEHUIBRFRE S THE
BB EET RS ST X RS
FRAEE, RA 138 nm K, BILIR LA REH
T COL X A7 7E % 3 89 4F 3t 4 58 im0 {3 122 BB JA 40
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FEFEE, THEBEN7C, HEST
(42C)H, 11 (44C)H, V (41C), FFE 1 mol/L
CaCl, #m#3) 100°C 20 min A GEFT FFH AR
. ERBNXTHRE, SR X BRIE
B, FETREARM X BKFEHBIHFATE
EERE FEKE AR MR

3.3 XBERFEMEANSHXH

MmERAHRTFAIERTHAMREE. X B
JRE . BETmEAR. EHRyE. X
DR A AL KB 4 A AE KB R A R ARG 56
8~9 KM, AN X BEFKEM, M4ETHR
ANEEFRMIMER, ABTmMEMRA. M E i
BAEFEmMGE X HEEMNAS R, MARE
T {b. (BRI EARHELERE MR
-}Eﬁ[lﬂ'

FiRE XX REFEDREN Z M RIEHIAT
T, WIFXAREEERER. HEAR. &
Ry EREM, ERERATREAEHL
BB — RO, FRESHSERNZX
=AdBEEAEE, BEEERERA, EE
REREHIE. AEWF, XBREBRSA
ARFHEFVEHN HWBESBHRET A
RERUEH IR EH &1, HNESIBHI6E
L, RwKEEEMRH

4 XBRRESEHRIXR

A K X BB 5545 R B9 R AP BOR 9 B
AW T, BRE-BFRITEEPRIX
R IR 57 W . ERXTTRS, BARE
A A ARG X BRI BAE N, 2HEVIRHEFIK
PR R 1 R R R A B AR, T X YR
JFig%, FEREARBUORE. —HFE
A B PR sl S A B bt TR W ) X R R
X 8 B B 5K 17 % i AR BN 7 i RV RIS 4K
HAMRSCRIE KA, AEaRE. XH
B, ERKEE. HOSBEARKINEERK
BEBBAT. X BRERA SR NEERKE
EFUB AR, ER X BT W T HKEE
RERESE, URTHL, SATeERE, B
SR EE B B 2GR AL X B R R Rk

0.

HEHER D, Bz (O MEEREE RE P, X
RIS BN & R R B ' 27- 906 (IEH
2929 620), H CNBr RUERIRKE: 3 M 5 RAER
. WUFRERECE X B R & BRI —
PRI RN, DA B S5 LR B R A
FAmBT. XAERSHREMHEEED, 7
i X BB A& A — B (BRI HGEA
B X BB LD » 4EHE F Dy AT {2 ik X &Y
JBE S B ER A SR 5 BT DA M A 3K Dy Xt X Y R SRR
RS ERDE T HERHRER.

ETXBRFEREAFEIEIHEER
YERT, #EWR X BB JR AL R A 28 AR W] R 5 L
EHKBEREAREKKAE X Sweetman
U AR AL COL10A-1, BRI
KA LAEERE, BRASLIHENSRE
FH Val g Met HR, AIESERMEERK
Wall is U047 T ST XZ M Schmid B
WKE L EARMBARK COL10A-1, RBEHA
REMR, HETRESTEHE, KP—1T~
FE NG, X585 598 fufR<FAi s Tyr 8 Asp A,
BE-ITZEFHARBER, \TREP, 1
TEREGRER: AT REMKRS 614 i
Leu # Pro &, ERNRWIERAREE AR, AA
BB LR RS2 M. BT ATE X BB NC,
X —E /AR B ] RS HI 5 X B RRE L K
HS5HSH2EERNRES, Fm =Rk
R, Egasb R X R, FBOL
TEERE, ERKFEFTFRE. HEHLEE
M REERFERET, HFATE X BRES
WK FE. MERBEUEZRUERKEREAR
I AR X BB R F R R BRER 545 aa Gly #
Arg BUR, {HIF AR BREHE.

M B3R P94 7 T T A X BB R £ O
EAR T HAMRBA R, FMHARTH. A
gL, HFRR. BRGH. EYEHRHS
FH, HIERHET X BEFEA XM, >
ETEERAFARLIBEFHERER. RE
HEa e AR, BEEEANE—F
BB S, BT TAR. FiTHERR
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£ RS O 4 M R Rt R AR A 2 [R] FY
KA. EEHEFREEDEERE, HHT M
B X R IR A FE FIALER, 0K X — Lt B AN BA
B R R BRPIRRAA RIS KE
X.
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Advances in the Study of Cartilaginous Type
X Collagen. Bai Xiaowen, Lu Shemin, Bai Cai
(Institute of Endemic Bone Diseases, Xian
Medical University, Xian 710061, China).

Abstract Recent advances in the molecular
characteristics, gene- structure, functions of
type X collagen and its relation to diseases
were introduced. Type X collagen consists of
three identified @ peptides and is assigned to
the non-fibril-forming collagen synthesized
primarily by hypertrophic chondrocyte in
growth plate cartilage. Complete type X col-
lagen molecule includes COL, NC, and NC,
domains in which COL domain, a main pep-
tide, has two cleavage sites sensitive to colla-
genase. Short as is its chain, type X collagen
displays a very stable property, and its mel-
ting temperature is up to 47°C. The gene of
type . X collagen, unlike other interstitial col-

lagens, is composed of three exons and two

introns, and the entire COL domain is encoded

by a large exon exon; which condenses the
gene information. Type X collagen plays an
important role during endochondral ossifica-
tion- and seems to be related to matrix degra-
dation, mineralization and/or vascular inva-
sion. Distribution and quantity abnormalities
of type X collagen were observed in some os-
teoarticular disorders, such as osteoarthritis
and rachitis. The mutations of type X colla-
gen gene coding for NC, domain make the mu-
tant polypeptides difficultly associate with
each other, impair supramolecular assembles
and lead to its disfunction in growth cartilage,
which appears to elicit given inheritable chon-
drodysplasias.

Key words cartilage, type X collagen, gene,

osteoarticular diseases



