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WE WAL EE (lysyl oxidases,
FHANRRFE .. BRG0G0 &4 ZIEETER.
Lﬁ"h&%wtﬂJﬁﬁj\?@%Eﬂ/ﬁﬁ? ﬁﬁﬁﬁlﬂ, — LIS 4 Y
PRI R A H LOXs HIR KK A&.

KR HEBVEAEE, AIANER,
ZR49ES Q291, Q55

HN 1968 4, — Tl R Ay a2 It S A B (Lysyl
oxidase, LOX) )73 h 1 il i 11 4% e Ik A s il
S TRl E SRR R OR 8. B H FTA L,
BREEROEE T 4 NN E BRI A, 20
& 0 2 I A AL B FE 2K 17 1 (human lysyl oxidase-
likel, hLOXLI1). #i %4 Mt & A6l A 25 11 2 (human
lysyl oxidase-like2, hLOXL2). #4484k W AY: 25
1 3 (human lysyl oxidase-like3, hLOXL3 )i % Bt
A 1k B FE 5 1 4 (human lysyl oxidase-like4,
hLOXLA4), MIMEL T & 5 N i) LOX F
FW. LOXs s FIAELE T W FL A0 4 1R i g
RAERE AN, METRERS LA M /MR AT e, W
2 D AN B A ) PO 2R TR I e- SR
FEAE R I Schiff's Bl i) Bl T I 1) 4
B R85 WA T IR AE Oz, IXFPAL
SO g SR B 1 1) AT 9 B A e Ak 4
AN RS E R R AN TR A 4, EThREXS TR
AMALZEE B EEAEHY, BORBZ Uk &
B, LOXs AMYENL T4iMaah, 34 47 140 fw s
MMAZ N, EATALA B AN E R, 6 B A R
0 PR T RN 40 AL LR A o B R 2 P g T i 5
ThEeta, B B2 LOXs {51 W 4h 4F 4 40
%%%DT\WNW%%ﬁﬁ%&QM%EMﬁﬁ
AN R AERUR e B R B E AR, TTRE

Z5R T LOXs IAEMIE 1

LOXs) it — R e (A4 40 W A1 35 5 2 1 (I B AN 58 P 2 1) A2 SOEFR IR, X — D
BEAE AT ISR MR, LOXs 7140 MU 58 . 20 Hi i £ LU Jigd o AR 4%
AL FREREIE S H QB 45 B 71 s % B 5t = -y 95
gikkini. 208

(ARPVSESPNE S/ PSS
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RA T VA5 A RO A
1 LOXs BYEMERK

LOX J DA 71 40 i N 28 3ok 2 s FRH 38 A2 1oy 1
JUHEA 46 ku HUHTEE I, HEE 78 W A 2R B
WIHET T 455 IKUIBR AT N S Bl L4k 5 A8 Bl 0 B 3G
PERY 50 ku LOX il Ji I 73 W6 20 40 Jg Ab, i e it

- £ 134 (procollagen C-proteinase, PCP)7EIX—
Bl B (1) Gly'ss Fl Asp'® [RIBY D)0 T, 7= A2 B AT Bl i
PE ¥ 32 ku Zh A8 1 B R — B 18 ku [ LOX AT ik
(lox-propeptide, LOX-PP). PCP t#x by JEA KL
& 1 (bone morphogenetic protein-1, BMP-1), 1]
B LA T -1 C sii kY. BMP-1 28 EA
KA A(Bmpl)JEH 4t (174, Bmpl JEH £ 0t
EPEMEBT D) i (1) 53— i T2 I 2B 2 1 g TG
4RR A WL Bl W) 7 4 K (mammalian Tolloid,
mTLD)& 1. 5 BMP-1 #iLt, mTLD & ZEK T

111 HRRI” % B I H (B06023), K R B TXI B 10 H
(CSTC, 20085129).
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BMP-1, Jf H mTLD & ™ Bt CUB(complement
subcomponents Clr/Cls, Uegf, and Bmpl)[X 35 Fl —
Btk 2 42K X ¥ (epidermal growth factor, EGF)[X.
. XS T HA R S Al AR, i
A HoAR A0 L A0 o o SR 455 A7 1. 2001 4F,
Uzel SRV — R LT W 5L 30 W0 B T 28 K A2 2 1 g
K 4 A (BMP-1. mTLD. mTLL-1 Fl
mTLL-2)%} LOX Mg Js i 85 U1in TAEHT, R34 A
B ER AT B U T LOX B FI/EH , BMP-1 1)
BI) N T 2%0% 4 ) /& mTLL-1. mTLL-2 1 mTLD
) 3 % 15 F5H1 20 £%, ok /2 1 BMP-1 H A7 5
) PCP G, I Ho2 & i) LOX i Jsin T
M. T BMP-1 X AT S LOX Mg J5 (1 20 L
AR, U HAS SOERE M SR LT ETE LI e FE 4R
JSGH.

Fogelgren 25 5¢ 36 HH, LOX i J5 K] 8% (4 /K ik
T = A2 D R A X — I A AR N T4 4 g
e, JF HEF 3% 5 A (fibronectin, FN) 5 25
(periostin, PN)Z &5 1 Mg Jii t /K iR iX — 1 7% .
FN &Ml O SR TORE 2 11, e e 08 11 40 i 1)
ZAIIEE, WA, s, TR, BB T
Fogelgren ¥ il 24 (1) 30 ku ) LOX 1F 0 i 1HE 1,
FIH W BER & R Ge kil FN 5 LOX A H .45 &
TEMANE R B A, 1eat, /N RGBSt 4
St PN JEPBE R FR S, LOX i 1) 3 1 /K AR
Kigsb, Jf H LOX 3G A B (%, {2 BMP 1)
SEITCAAL, B LOX 3G AT (K 5 BMP
AR T Ie, FN AE LOX S Akl F v b o 21 B4
FHE. PN & B0 &5 4 241 253 W6 1 — PP AR 0 23
JTEZ) Ox10* I 2 TR ER 1, SR By 4 i
Hh R BT i 44 R 1R 4 R S DA F- -2 (osteoblast-
specific factor-2), HAT T e 4 AT, 204
PEE PR AR 28 R I Th RED. BT iF S kL, PN
5 BMP-1 (AR TLAE 3G 558 T BMP-1 740 g A0 35 i
(FERL, ik LOX Mg Js i) 2 KM, 1X— 451848
AN Tk LR OGT PN SRR BRI R
JIE Lo JULRDL e rh e S AT SC3ZE e yabs > 1) S AT,

2 LOXs By%ts

LOX HE PR 05 B 03 Hh B — AN 5L R = ) e 41
AL S A BN infs S kX, B BJRAIM
KFEPR R A [F] AR AL 16 PP XK LA C Sk v
X1, LOXL2. LOXL3 Fl LOXL4 [f] PP X &4
4 ANVETE R Z AR 2 1R ' % X (SRCR), #H [z

LOX F1 LOXL1 £ PP X AN & 45 2K 2 PR A7 5.
MG IRAE A L g )RR IS, LOX R LOXL s
DL E 1 5 28 (proLOX Al proLOXL1) 743 A 51 4
Jagh, B2t BMP K AR AE R — B
N 3ty PP X 3CRT C ity fp AL PR DX 3. ¥ 008 T 52 4R 1 i
AR 5 2 RO AN M 3R T A A B, PRI
AN RIEE RS2 P R X ol i 2 5 8 A i
58 1T 2 [0 R AH B A FH R U 1 40 26 B AN 40 £
5 i G,

2.1 THiBKk(propeptide; PP)

TR AR A ORI 25 1) 2 3 2 M 2 A AR )2
DIREr IR, T 2 SRR (9 1 SR Dy R ) 2 HL 45
P . PP X3 AB A4, e HAT 145 Bl R
KAV S B B AR 8 KR,

FEASE FH i A P R B9 R I 1S R, LOX
ST AR AE A 15 5T b R IR, T LOX i I
HURZ oy WAL rp g ok . BT W03 A
PP AN LOX B S AE A DI, i HLid ek
AR B R AR T, BAAR T LOX i R
21 B UK AR DR PP S, b T RS
(1) LOX 1R M 5 e 73 &5, Ui W] PP 75 1 715 Mt g i
i Itk 5 AR A AR . LOX-PP %/ BUVE I H%
B4l b FGF-2 % 3 ) DNA & i EA MdiE A,
4 PP 4 T E] 90°C W, A54RX) FGF-2 % S 1)
DNA & EAMHIER, 38 PP B A @i
PE. UGB T LOX & A RIE M AT PP X 35
Jei s BEAMFUAR) LOX KKk, DL EILG KA
L5 PP X547 1) N- BB AT 550 R0 O- Bl AT A
AR, HTREZESKMER, HEEWH & & i
PAe R e tt, BIEEARYOE, BomER
IR RE ). ATTORIL, BEREHTIE v AR A AR A
WEAFIZEREIINTAENXE, —HpRixes
BEEL, ST S s IR AL B
TEN T R, X AREE T = PP IX B2 BE IR LOX
W ah 531 6 77 1 SR R,

WG BAERESE PP S ol 41 P 5 A0 434k (1)
ER R, IR PP 7E i 4 b o A B R BB
BUE, R e 4 b T 35 W, PP &
B AT AN U AZ I G, X I e 7R SRR P I Y
i AN AL T AR IR, PP o A H A
THUE 1R i P A B FH A T3 TR L X i B PP
AN BA 2 ThAs. HATA A4 PP #EA K
NS PP B PEVE A OC. PP X T & 5 kG
AR YIE, WAL KRB AR,
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JLAEHL R 12,5, BT 20BN B 2R 2 R PR B P
EAREABIENE, Bkl LOACKh PP X1 5
B AR AR T B A AR S Ik S AR A AR R I T
T, IR IR SR FOE AR TR B 4 ol
MAEA0 N A% A7 Dfe.

Horiguchi 50950 25 R4 th, M & A -4
(fibulin-4)3# i 5 PP #H B4 H K il b B 01 LOX
L gstk i A g, ek LT YE e B, i W] PP
HA P RAER . Palamakumbura SE00fRAIF 55
—IKFRH LOX-PP HAT s thae, & m] LAl
ras LS 5 8 4% T Erk1/2 Map BTG PE,
ISR HH4 Mo A0y B 19, FF HAS H LOX-PP i@
RLAE] FGF-2 55 i 51 i 40 2 4% 11 FGF-2 52 44 1)
455 ok A FGF-2 ) 48 i i) 14 5 7 F 2. Hurtado
SR KR AL R ARk R v R IR, LOX-PP
AT LU 00 MEK/Erk i A0~ 8 UL 40 g 2
BE R 98 3K B X ¥ (TNF-o) 5 5 19 MMP-9 [f] =
42, LOX-PP DJfel Z ek 5 H B 5 85 Rk 20 AN
JE, PP XI5 A7 /b 3 K i K i I P B (Tle
Leu. Val)Hl75 &2 MR 5% 3 (Trp. Tyr. Phe), #H
K A RER A PP 2 BB 4 % 70% 1R i)
VRS FERR R EE (Arg. Gln. Ser. Glu) MG R
SERER N R SEIRIESE (Gly. Pro). IXUEE{ LR TE
FEIRAAAEAL PP A H £ 25 LA 1 (inherently disordered
proteins, IDPs), IDPs [H £ [¥] R 3P 5 A8 H =i 45
e TR A 5 K 52 1) 45 IO AR A 1) S v T A 4% 1 51 D)
fe. a2 it, IDPs KAl R4 Dihe
Z RS
22 CimBYfEL X

LOX FAE— AN B 53 1) C i A P DX I 40 25
A e FE LRSI 551 25 G iy M2 R I 2 R R
F (lysine tyrosylquinone, LTQ)A14H fifd P ¥~ 52 44 [X.
Ik (cytokine receptor-like domain, CRL)™.

T LOXs #E LA2lifb Bl ae (%, B AT
XA B - 2 G T A RAREAE () T AAERE . 9T
i X- BB g LR e o A A e
TEEA R 3 AR A RS 514G
X B A AR A R S X AR o3 B 0 H
At 22, 5 TR AR A Tl v R I B 1 5 T s S A A AR
Trackman 50701 A 2R & R X E M & 145 &
X1, Krebs fll Krawetz 3— 257 HH 4 %
R (His 289. 292. 294 1 296)7 1) 3 N1 RIT L
AHEAE AR 8 RAk, 25 4 N ZRIE R — K
HALFER]. SR1TT Greenaway MR 97FE HIX — 45 A4 A

FrEr IR 45K, Ryvkin 250955 B 46 N\ T2 i)
A 24 NHN 34 ANEIERRRIL I INGE, 12 FDGIE
A, WREE LR NMR). HL 73R (electron
paramagnetic resonance, EPR). {4 (circular
dichroism, CD) 1% nJ WSO (visible absorption
spectra) Fll %¢ 6 ) 1 (fluorescence spectroscopy) fiff 57
PRSR IR EE (R 85 7 25 G A U 454, 49-tH: 7T
pH &A1, 3 MR IR MAUR 15— MR IR
JE - BCAL BCA E B - IR IETRC A, TR AN Y
b Z NI PANI R

LTQ JZ3f 1 LOX H A8 2 I AN s S R 02 1 11
HIMEAE PR, B, 5 LOX 456 &
TR IRHE ) R SRR A O R R N Z IR IR (2 2
Fi), B2 25| IR A a5 B e 2008 5 TR
I 256 B LTQ. XK AT LOX 1% %
P& 7 SV RIS 2 TR s 2 Tk ik (L TQ) A7 A
{18 2 R T 2 I T A PR PR A e S X 3 2 B s 1
AR, R RN B 5 e A8 SO HETE B
LTQ I, XA P A AL RIAERT, A i 1 X da
SRR TORE R A R XU T LOX
AN A A H AT AR A S A Ji
Y, ICREA RS S K T4 T 8 IR
PEBRIE S5 AT HT 4188 1 IRBE Hh i) iz e DA & —
AR (. 1B T, 1, 5- IO )R
B,

3 LOXsBY1ER

3.1 LOXs EAZBHBIER

MIBRT LOX BRI/ AE—2s LAt £ T
X2 T LOX (Wi Z 98/ T 15 Js RN 3L B 11 IR A8
NOEH:, NIMHIGS T I FIBR AR IR ) 240, S EK
/I BRUAE AR I TGV 2 2 A1 St 0 £ L R R e
() — G T g (1) S B, e S BOE T R B
TARIE ) SR, AT ER S K LA R T 4R R
ISP BRI A 4. A6 25 1 LOX- A6 /D Rfe ) -k
TR I, BRMSEAN 2 SO s e s 108 N g s, 3k
— I RANH R GAOFARIEAT RO 57 I,
LOX-381 A2 /)N BRI B 32 200 ik 1R s 1 £ A A R oy i
RIRANIESE, B BOIR, B kb P UL i ) 0 42
fil sz BIMR, HBINKEESSE R, kEE% . LOX-
B AR/ BRI LA 2 ZUR 2 B AR N 32 305 m, JLR
JRIRZE G, WK, IREZ DI, X8R
#UH4% T LOX ik = S350 7 R JsURn vk 2 1 28 X
HEENAE. LOX Mk Z 28 amtEm, XKREH
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AN BRURIAF S T HA ) LOX e 53 AN BEAI 22 4
ARG Z 1) LOX, X A[ g5 LOX M i
HAANFRRDE R IEA S, B#FH 5 LOX SRk
S EAT AN TR 25 ) 5 i ] A 2R A R0,

UE4k, LOX W2 5 1 WP 3 48 A1 K2 Ik 1) &%
7. SEAERNEARIRAIEL, LOX/N U NI
iy ST S R T RE T8 il S kB R

PEEFE Qe AR, Ho kAL, 27 Belk. LOX

/N BRVE i R Ik P e o R0 R LA AL
"%"[16]'

HRrwrst s ©oe b 7 8 ANBE B fa LOX &,
o 4 AFEEP(DLOX. DrLOXL1. DrLOXL2b #i
DrLOXL3b) 1k X 5 AN [ 4 /> LOX % [X (HSLOX.
HSLOXL1. HSLOXL2 1 HSLOXL3)HEA 1R it 5
B [FIYEYE. Gansner 25171 Reynaud %5813k H B¢ 1
AR N YRR, 90T DrLOX KK MER B
FER. 25 R, B R EURT, Fxp
Z RGN A K DILOX R RIL, BR
BB AL HfE % K ) 3] DrLOXL1. DrLOXL2b 5
DrLOXL3b [fJ#iA. DrLOX FE K Fl DrLOXL1 J[A]
NG B g R RSO, e b
DrLOX J:PA N iRk S B S fy s s W, kN,
PR G50 S, X SR 5 n N LOX 1 il 51
B-BAPN [ AR TUS (2 B L N4 Je8 2 11 1 1)
71 MCP1 [ B T £ 1) 2 20 R0 F8 AT 4 S5 = i 1) B
A R I AL, LOXL2b 5 LOXL3b K K i
I, FREMEEMBAK, XY LOXL] /EH
HESI) A ok R ke A S A .

3.2 LOXs E4RLREE P rI{ER

TER BRI AR, AT R g4
LR FNE RN 215 5 R ZF AL SO R B SR D 2 1
TR A T ER . 1E 10~ 34 RINA BN, R
MEFYERETE RS, I H KB RO MR NG 2R AR .
155 10 K, R4 (iR R 2 AR ) LOX
TR, BEEI IR, 25 34 K, LOX & TEFEH]
55%. {EMEIY, ZTYERE bR P 2F 2 SRS S 4T 4 R
R FER R D @ E BRI, BFE Tl
I RNA E1Z 4 A I 21 f7 ka4 J5 56 3 R, LOX
mRNA 7KK T 3.5 £%, IARIEAEKP, FEHIX
P RISRAE—HELLFZ 22 K. 5 LOX mRNA
AL, LOX MRS TEAESE 9 KA LR, that &
Ui BMP Xf LOX [ 8 H BUK UGS ZE f5 T . LOX
(IS T R 2 5 = A A S e e, L mRNA 7K 7
BB 5 s 3 RAEA Bl 258 9 R

mRNA JKV- S 74 s AR, W LAHEI, LOX 7t A
RN LLCTE YR AAAE, a4 RS K1
KN, LOX Zr b3 4 fusb 7). Btz
H] TGF-B1 BEPIHEAL J7 vk Ik 1 52 407 i (18 52 3¢
Hikm T aE G i, FEIRRz —5t
& T TGF-g1 X LOX 7= 4 A {2 2 /EH
LOX ik St 384 I 2 1 10 Jit i A8 SO 42 DA K%
JB A o i B,

4 LOXs 5 AE%HF

4.1 LE45¢A40%% (connective tissue disease, CTD)
WS 25 2 AL i di LA 5 45 A1 23 RE R /K
Jih 2 AR A A AR Ry s BEIE A ) — AL, B HE LB
W B LgE . RGBT R 5. T X
(1) &5 45 AL 2054 158 R R e A &5 & 4 23
Tl oy CAn I i« 58P 1 KR e SR ) 1) A= 40 5
SRR R AR R T g R IR, BEE . SRTT IR
(Marfan) £ & fE AT ) 4 - 249 — [K(Ehlers-Danlos)
LR RS
4.1.1 T %95 (scleroderma, SCL). SCL J&—Fh 7
JRAT N I 2 B I &5 2 N 2R B 2T et ik, Be)n
U A S e tEEs g 20 I TR AU
Joko MBS R REUL. O RN A IR A A Ak e
. LTSS, Wi, ORE. BRERUR /NS K
WA IR . 1200 534 Jm) BRPEFI R e K
. AT DL AL A BRI, SRR A B
(morphea); Ji7 & X X & 4t P A AL Sl (systemic
sclerosis) /& — N2 RGN, R R AL I8 5
ghaf M A I 2475 e B 5 S e . BESTER
Tl 7 9 52 (R 21 28R LOX & RUR 2 (1 7K 1 B i
PERORIE I, 503 38 0 2 s) il 43 B ik 55 SCL i
NIL R AF 4 LOX IR IR A 3 m, SR
Tk 1 22 X 4% 3 11 (L35 fibulin- 1) 36 PR R 56 5% 7K1 K
M BE B AI,  qRT-PCR 4347 A1 Western blot 731 it —
4 LR 2R 1 fibulin-1(FBLN1) [ 3 PXUF1 2 1A
FUKF S R ES. T 5ear c R s L
fibulin-1 i3 5 LOX AHH./EH 15 LOX #3514,
fibulin-1 %X 5 & (1 5KV 1 R EISS T fibulin-1
5 LOX Z A LA, A3 0 73 LOX 1)
TiE, WA FEITEA LA AR
4.1.2 Marfan %5 fit #1 Ehlers-Danlos %5 75 fiF .
Marfan %74 ik 1 Ehlers-Danlos 25 fiE R J& T 46K
PRGNSR E A RE.  WFFCA A B B R R 5t
HZUNEE AR AS OERZ A 5 LOX ik A7 P,
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4.2 F|iR4E & fE(exfoliation syndrome, XFS)

XFS XHAR PRI SR G AE, &R W 54
WEAHOCI RGP, R DA 4R AV 2
R AL R B Tk PR B 1R 4l 20 23 = A gk
AT 1B B REAE )40 P A S AR B LR s . X
Flos () BB R 22 R, BEERAET 60 K LL LW
ZAEN, BUNIRIGER R 17 2. HErERIA
h e R T T IR I B 2R

WEFORIL, KRB TUKE . S SR L 90 4 E
NEER) XFES & A5 LOXL1 JE K i g A Bd 15 1
% 2 1 (single-nucleotide polymorphisms, SNPs) £
oy Ayl 1s1048661 F 1s3825942. H A A BEH
1] XFS A1 2 B £ & % HR (exfoliation glaucoma,
XFG)(1 KB W AL S LOXLI LK 1) 151048661
HT 1s3825942 4755, AR rs1048661 711 G 254 3
KIEANRES & XFS, B A NS E A XFS A
(AN BN 5 AR AN [R], BRI O™, T
151048661 5 1s3825942 M/~ SNPs {7 T~ LOXL1 1]
PP [X, [t PP X 74138 45 43 LOXL (1 ECAHE
Sk, SRR AT YA A8 OB R . RAR
TR E BRI o 25 78 Sy S i 2T 4.

Schlstzer-Schrehardt fl Sharma £5294) 51 18 i %,
e FR AR TS 23 B A 1) LOXL 2 (1 LT XFS
DUBUAL. 3D R I LOXLI (21K KT Fi%
P A5 99 0 A [F) B 3058 I AN TR AR AL i R
LOXL1 #i& i,  [RII ff: bl 5 v 21 2 % B i 75 (1)
YN B A0 T85> Cntl AT e B 1 -1, Bk R R
N 2 BN E KR T4 58 -) |
W, RIEMIE, A T HRIE 48 b A ) LOXL1 4
&, LOXL1 KX Z# M, k= 2E1 LOXL1 76
LUK BIA A 25 5% i s 2 RS B2 40 P ok
SERIGAEY) ) 2 0, B 2 7% Sy R AN R A b 3 T 25
P ZRPEREE R A AE KRy SN ORI
FUIRE) T 512 LOXL1 Rk FG M 16 o5 % K 4 ffa 4k
FEIR G 2. LOXLL kAR 1 FUKF B S
XFS fEAE 1% & Ui W] LOXL 78 XFS ()95 BRI 9% o
EHEEEAEA.

43 AR HPERF %K F (disorders of copper
metablism)

LOXs FH1E R 4fdE, A S5Mas &4 SH0E
PE. WRAEVIADENETITR, S 5IEFENM
AR, AN BT AT 40 M A2 22 rb LT R4 i 10 A7
16, JLAENRFIE . RIRI Sk b i b . —

AN B N HEAS S A (1) 35 & 5K Z94E 50~ 80 mg
Ao NG A P A )~ R T g xo l f°  s ad h
Bl 40 B 5 R0 i 1) s 2 TR ()P Al — ELR
i, T ot = mA I R s 1 | 2 A A R R
PRI, Ul Menkes 2 A LA /R AR FGAE.

4.3.1 Menkes Z5451F. Menkes 2551 XFR “Z5 R
HAE”, P T IE R L 1E ATP fEiY X
PR NN N N Y T GO NN S N
WERZAE. WK EERIA B RNINEE T, ik
W, AKERERER, BT, R AR E
REMATHER RS, B ARG REFE 555 7
PETFHBG RS B Z A7 0. Bilan: N B2 Aa st
MM B BEE = B R A S sl ko 25 4 4 4
ZURAR LS LOX Mk = A7 ¢. 15)LAE, A ARIE
Menkes 575 i 58 38 FLAT S0 P i iy sk IR IR . #0
PR AT 70, A A 20 18 S S R S50 DX Al P
ik A e WA . AE LB, SN ER K 5K R AR AR
s A R N, SO KT Ik R A e A
. 7F Menkes ZE G fiE R, LOX 3G M PRI
T B TR Hh SRR ) AR s, AT B 5
AEC IR A kT 5K e,

4.3.2 JBURARE (wilson disease, WD). WD j&—
ol Gt PR R I AR, A2 DRI B - = e Ak 11
PRI (ATPTB) S, 3 B I 485 i A 5 1 11
W4 B 2% 22 (ceruloplasmin) it = , {3 754 25 AR
A, A 2 B A e A OESE
AEYUHE, I8 RAT SRR, s B3 R AR
S A, I 2 A 5 LB e Ty O R4
JB IR AR FGRE FB 3 16 JIT 40 B R £F 24 £ 35 4 DX 35 40
(L 5 £ 4 1 41 ) 9 608 A7 K i LOX Fl LOXL2,
HLAE BB 2 10 JTF A7 48 4 AL i) il e 4G 3 LOX AN
LOXL2 ik, {H7E 5 AT 4 Mo b A G A ol 21
LOX Ml LOXL2 % 1A, At 40 g b LOX Fi
LOXL2 [R)HRE S P 3k n] 4 412 W7 Jgl 7K B FORE IR b
4. WD B I LOX Al LOXL2 Rk
SO A A AT, 1K — LG AE oAt JHF 28995
B2 51 A R0 (L B 2 R0 A R 48 ) AN
1E4E, &l T LOX Ml LOXL2 A7 ST 48 5l A
RIF 98 BF AT M RIE,  FAELF 4R A X Sk 4n
MRS, HAT, W8 7858 —>b- 5 &l
L LOX AT LOXL2 1) 3% P >k 410 i i £F 4 4L
MM 2GS WD 9 H 0. 48000 9 128 75 22 i
BN, XSRS RE. A LOX

2y
o5
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AT, fiiH BAPN 97 WD, {Hj& LOX2 5 LOX
LG, A5 %2 E B- 2 FE A i (B-aminopropionitrile,
B-BAPN) M, tH gl & i3t —Fh LOX il 57 J- A B
HRANEET A LOX, 7523 8B 25409,
433 fli"{M (emphysema). " e 5 4K 4057
AT (WP AN S . I T SR i)
BT PEROR , RN . 78 R A AR Kk
A I A I BE AR TR BEDIR A . A TR P e f
BRI (N 25 5 BRI A . AR T LA AR O
EMNEBRKIEIEZA, HEEEMEA
(metallothionein, MT) A1 % Bt H ik (glutathione,
GSH)E AR 27y, H MT F1 GSH [A] i 5 4
FARESRAT ). AR IT P B o T v () — Tl B
KN, MT 5 GSH 15 & TFm Pl 7 44 i oy 418
(T4, PIRHISS T LOX MM s k. LOX &
() FEARBER T it A6 1R S, W1 59 T /I () 5 L
JHfE, B R e
4.4 ZIEFEIRE (pelvic organ prolapse, POP)
POP J&: fi5 £ Flt S PR3t B I 725 I S FE D RE T 59 3
7 E S ILARAR B RN B A R R G 1 —
RYNGARTEIR. 70 3% B 10 1 T BeAT M T ik 4
P 5EHE, IR CRF R T ZED T WA R
HAHZ AERAISCRE, ASEIF R 8 A
WS A T IE WAL E . HAaltiR 2R,
WL A A FE R (IR . 8 SR
SR T P RIORRE i 1) %) B R () 54 R AR S AT
ARED AR IERRR, BUIKREST FFE, SRR
FEVER IS . Alperin FEP0% L, POP 3%+ LOX
HIEE NG 22 HERRAR, 2K POP [—A
R AL FE PR AR YA o FE R, LOXLL M
fibulin-5 P [F] LA SR 274 78 20 5 31k 2 A8 B A7 A
RYEAEHEBAER . b S A A 1L fibulin-5 |,
fibulin-5 3 J5t 5t P 85 0 5 0 m HEA, R 51
LOXLI AT, T stk 2 1 i 1 ot 2 Ik 25 2
FALIE R P TATIBE. Jung Z5BUZE JE R RN AR 11 5K
SEOE T POP i A ¥ B K ) Al LOXLL Al
Fibulin-5 {11k, 15t 5X 41, POP Jis A
TEr R 1 Fibulin-5 ik 7K F B4, LOXLI
FARACEIE . X R T S T L
&S POP. T LOXLI Al fibulin-5 5 %K 1)
RERRNG OC R IIFF0IE E BT eGSR, R ae
NGRS KT A AR N ARARAS R A AL
T LOXL1 5 fibulin-5 7K - (38 i 8 % b ) #h
78 SR LA 1) A2 B0 S BT 3 Pk 2T A A i, BRF

WA 7T D RE BS99 AIpa LI B HTE 7 S A1 JE
. %I, Klutke ZEPHFFTHE— A3, LOX %A
(1)) B DX 3k R AT SR A7 AR 2 3 LOX 2 A
FKPUER, J&'FEPOP Iy E A, Pk, A
FEAUAT 25 T30 LOX ZKPH4 k¥R 97 POP $2 4y
WERAT.
4.5 BIX (bone disorders)
4.5.1 ‘B JHIAMIE (osteoporosis, OP). OP JRFRA
FARPIE, AP DA i R B R A LA e i e
Bz MG I R R I PR B B . R S S ) 2
RS TR AN B RO/ NER T K
T E RSN, EHOBT ICHURAA LA 7 B IS 0 4y
TEi. AUPORIL, RIRAS OB e 1 1%
SREE (AL RE ) 25 N AR PERI L), OP &
BN LOX A 1) I B AT 3% 2 ek 2 2 B4 v i e
HEINRN g 2 PE VRS 1 - BE DR 2R B i ik ek Sl
S BT AEAh R  9b s2 T LOX R IA
AEPE, 2P BURIRAZ SUEBk> 1 HZE 1

A Z MG LIRS BURAARE, W 28-(3 F&
N4 6 =B (ED-71). o H tLEE(ALF) R
R BN (ALN)SE . — H B 3T, XLyl T
WA KT 2E R A g N, B, Saito
PN R R P @ G RIS T ALF Il ALN
Th 20068 B i v I SRS SR FN g 2 5 B TR 5
S X EAMEL, ALF 5 ALN BUARERH N T
LOX IR AT X% Hz, (A& ALN ZEIR T 42
B EIANE B AR, DR T I )
Ji, T ALF AU HE T8 98, i Hokss 7
AR L PR T D A S 4%
4.52 H UK A SE (osteomalacia, OM) 5 1) £ 95
(rickets). OM 4 rickets & LUBTIT JE (1) 55 Joh™
ARG AR s — P BN, &5 R R BERT L)
HRALRCEE TR, &, W, &
WiTE 3T — RN RAERFIAEAE . KA ARk
NFHFEOM,  KAAEEE) ) LA LB FR rickets. M
s AR R AL B P e AR, HUEEA
[ AE W B Be R DL H A [F IR R FEIE T 2. OM 5
rickets [ AR 2 (1. 4E2E 3 D sz . WA
B 1 R 2 55), 20 T2l 70 AEARDLRTAH S %2
Ko R T E A LY R R D sz o F 2
BRERL BT B a0 e T8 08 B B IR A i i Ay Fe ik
WA a5 T AU B N R B
BT T WAL LB REE, AW R AR
K3 TR . e —id R, & 3m
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) T R B A ) O 1 (6 A AR BRI T = A
B T BB BAT X —DhRedi ] 1 570§~ 22 1]
T8 I AT SCEEAZ ARG IR P R S0 T A 2
PORHETL), A& SCERCR ™ ER W T A,
HETT 51 & Fhgr i, 7Eb2EAl I, Atsawasuwan
SRS 3 — P 4R 1 LOX. LOXL1. LOXL3 #
LOXLA4 T ik 24y AN [R] B B i ™ A 312 A3t M B R AR I e
7~ HUEE ZEPE. Nagaoka 45 B9 [ HF 57 & O 4k 2E 2 D,
KK BT LOXL2 ik, 4422 D, 11X — 8 #i
DNREAIETT LA B ot T .
4.6 FBKHHERELL (atherosclerosis, AS)

AS J& ML N R 40 B RT3 UL AN M 52 8- i K
DR -7 RS 3 ol ) L6 J0 0 7 A PR — T o B 1 i
PR PER A SN, EEX AS RIEHLEL, BFICEAT G
Ja B R IR A U P ST UL A PR B 2
MARPRZE LS, (HAAREXS AS AR AL HIFE A
EIfERE. Ross B IEM “HiM IR B 2% Uik 2 ik
SEFEREAL A AR 5 P R A L D) e e i 5 T R A —
i, A N B A0 I D BERR RS AN AS T R T 1)
—ANEIAROL, w1 EAE AS (R R R T i —
A EBMER. ST W B ShRebsis &
A RERUAE, X AS B EEE X

PN S A D RERE A5 22 B 2 B0 Ik SR AT R4k, & e
Rl 5, e A ] R S s ) 2R e = R i
E PRI LA SE PR 1 (R G R IR SRR 1) 4%
B 5% & B M0 988 K E IRl ¥ (tumor necrosis factor-a,
TNF-o) 32 LOX R IAFE M BG4 A i 4 A A= —
Se A, SRR KA . SR AT YRR
PN S 5 BRI Oy B DL B R AR I T A e A, 2
HI 55 P4 R 40 M D REE T 5 K AS IR HEZEJRIR. d5
TR YT 2R 254 (statins) ] LA 55 TNF-o 38
I B2 Al rh LOX R, 3R 0 i i v6 97 4t
;E%){J:m]-
4.7 HEZRITIHIESR (neurodegenerative diseases)
4.7.1 Bl /R 2% 295 (Alzheimer's disease, AD).
AD XFREFMHR, Je— M2 AT 4 R
PR . AD 1) 3 B2 B AE 2 B WE M A O
(B-amyloid peptide, AR)JIBUE LI EHEDE. AR &
2 B- M y- AR OK AR B E R FE R AT A R
(amyloid precursor protein, APP)jr=. APP %t
MRS, A 0 WA SR OB 1 BTk s X8k
BTG AR K. AR HUAAE LOX 1EHT, itz |A)
M AL SCER A N AR SEERAR (I =2k . NZRAA
I ERAR LS A e K I AT IR A L 204 2 i

YUEKF). BT AR R IERE A Y, —H
RER AR AT AR, ARG, Wik
AD IUIE SR RER B2 KT AR Rk, X—5
RMIE LT T I By AR 1. WFFTIE I
JH 22 CRE G SRR PR R I 28 ) e 4 i) LOX
HEALIRT AR AT SO Y 1P,

472 WA ZE4i MM R M LE (amyotrophic lateral
sclerosis, ALS).

ALS & —Fh B K FIssh g uOR i T
HHE), XEEmB| FIZE A (Mm%, A
AR A0 1) A FE S R AT D R Sk T AL AL 1
A IR E . ALS AR, ORIy
FE R M ALS(SALS), Fl T 10% & ZKX % P ALS
(FALS). 1993 4F, Rosen Z5MF5T K I FALS #5% 5
21 gL h AR A B B S0 ) U A T i Y] (Cu/Zn
superoxide dismutase, SOD1)RAAT K. 124 M1k,
SOD1 FE A OV R BLAT 153 5ARAT i ALS A
K. 29 12%~ 23% M K%M ALS(FALS)FT 2%~ 7%
MIEUR M ALS(SALS) 1 SOD1 FE K548,

SOD1 & Ff K & 43 A7 T 40 M e pu 1) el s —
FREA, CRR— AN G TR, A s &
i B FIEE T, SODI AR Wil 51 % ALS, HHr
BABG—FE ZHW7CEY, SN, A
HIERi S5 ALS FE L. SODI ) = 2 fg
S A BT A B R R AL RN, AR A
A0 FIA T (0,), IAIEFFH LKA A
MEMHK. —H SOD1 JEK %48, {3k 4
B 5 A E RN B 85 A IR R B 1 R
55, Al SOD1 SR A ik S Ak it M3 I, 3ok
A S A ™ AR R RS PR B R
5, RN ERAES AN IER. EE AR K
S N, TR, I A N T FE
AL .

SOD-1 AR IR i 5 IF A 2 N — th A= sl o5 H IR
ALS SEAR, Ui B E0w R 3= A RARE L E A
I St i, A S5l e e R AT, N
Mok ALS WA S K RE. {6 ALS &3 WEH
B DX I 14 A EE R SR IE KPR AR AR KA A,
SOD!1 FE74% Ji5 5 EH AR N — R 51 A= R BRAR AT
Sk ALS. X 14 MNEER ARG H4lfmT. srsb
P PUIEERAE . SIS B2 To T B 431k
FSCGAFICR OB AR S E . e s f
ASCHTHRIT LOX JE . il 778 LOX J3 81X il
- X A cAMP % W G A (cAMP response
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element, CRE), CRE XJ 4 Mo f7i% RA R 1EH,
REATEFE A SOD-1 SRAZ (1) /NER AR N LOX K14
s R SG & — A R HLEL, LU SOD-1 R
AR 2 A By SR I AL R . AR LOX 3 2 1) 1 ik
Bom T A ) HO, 5, SEAR ) SOD-1 {4k
H,0,, 7K & w2 R H SRR ALS i A
PR IC. XUt ] LOX 3G PRI sk 7 ALS Ji
N IREEAG R, AR P 4 ) S8 AL i R e 2k 21
1, & AE BN E T IR,

5 LOXs BY#F1ER

i, WFFUE R LOX BRX 40 i 438 5 5 1
HATSEAA R AN, 2 B A7 4 M A R s 40 i A0 A
M, HAR R A B i s pr el A R
51 #BEHER

W9t & k42 H Boyden /NEE R, M3
Bikrh 43 B 1K) LOX f Ak Ji ML S AN A2 4l il RoAT — &
EAGVER,  H LOX My AR F O T 1 il v VA
I TERENE. BRI, R LOX WAk
G ECH AT R E I A7 A, LOX R I P JUL
g Mot B AR R R B DR, wTBU
LOX AT 40 S Y. 1) 7 it 48 A U (HLO) AT 79
kR N IR

Kirschman 25 7E & 3] LOX mRNA 7542 281 F,
JUR g 40 ) 2RA B B A, IR HUOR V% LOX
IIAARS G T2 (0 FLNR e 40 M f S A2k T S A 4t
PRZE. LB ) LOX & sz RIS
WLBh & N 7 A 4R Rho FE T #A B in, X
L6 20 19 0 2 AR s B R B R AR L, M Ui B
LOX ¥ P R4 il B il T LM 4l B Ik 4 28 . A7
TR I LOXL 7555 7% 1 1) 5L 40 Jif 2 bt R
ARG, SN 40 M S A 1k 1) 38 o DA S 21 4
ALY K S LOXLI 1 s kA7 5% A ] 43 (1) %
&, VLB LOX KA I 3 LOXL1 A4 44 4 o 1
HAMERNY, [FFE, LOXL2 AEFLIMEA. &
EREA N WY R A M R B SR, R 2
FEFR IR P IR h . LOXL2 2 - 1 e JiE de K1) 3
Kz —, eid ks bz - W) 5T %% {K (epithelial-
mesenchymal transition, EMT) UL K 512 28 F# 5 A
AN [ e DR - 1) 2 T (1 i3 4 J 42 2814, EMT
MR E R MNEARSRE, SRR AL
(1) b K 48 M N b Bz 20 23 53 B JF 3 7% 21 oA A7 &
SRIEHRE . U HEG LCEE B MR R AR
FER

F7¢ R AR I 15 5 LOX I (i ik 45 Fh
FEANMUIT A, WFTUHE AL TR AR A 1 Sk 258 41
Jio K&k LOX, — H i\ LOX 4 7] BAPN.
LOX kR X EE T . LOX Filkm# Fik /ML
RNA, Sk #5988 41 B (103 % 5t & 2 204, i3t
i LOX 25 TRA 5 K S M8 4 % i ix — ik
FEO-21 SR IR I T — B AU g 1 3 751
Pdcdd, ‘B [Aad i A RE S 10 AR A0 3 10 SRR
i LOX FRIE,  FLX 08 b B A H T
A5 SR F -1(hypoxia-inducible factor-1, HIF-1)%,
5.2 JEpRiEL

1T LOX Be 40 il Ji FE K] (ras) 1) i AL E 1
PRI T XA FR R ras BY V)LD (rrg). 76 N FEAG 14 40 B
A, A RO EBE. SV40 Bl
AN R . Heras J5U 56 PG A0 10 K BRUVE i B 2T 4
40 Ha F1 Heras B 2 D6 AR TR /N B NTH-3T3 B 2F 4
41 L (RS485 41 i), LOX K K 1) 55 5% 7K 7 KoK %
K0, WFCE KL, MAE Horas i 36 DR AL 4G 1R /N
fl NIH-3T3 S 4Ed b inA T4 o BT 405 B
Joi s X LR AY PRSI B IR 4 i LOX (1 FE koK
SPHE I P AL I KT, i i [ AT 3 D R R,
PR SR, B T LOX R IE KT [F A
A S, IFH LOX KIE A i T-H5E P 54k L
B PEE R I, — EII N P A Bl 0 4 57
(5-azadC), LOX s IAW. DL B giE T
LOX HA gl Th#e. Palamakumbura 25MfF) T
FUH—WHR Y, Heras JFURIER 864011 NTH-3T3 )i
Pl R M IR &2 5 LOX-PP 45 %, 15 LOX
PTG, M WE 5T R B A B m 52 A T B
ANTFFHEAS LOX BigJR 1. 53—, B i
Fe ) LOX FRIEH sk Lk, o HLARSN S5 &
B, AN FUBE 40 i &R rh LOX A i (e 8k 40 it 7%
T I bR AL, XL E 5 B LOX AN AT i
TN T RELS, XS T LOX [ R 00 Th fig Bir = 2
143, Kirschmann %5\ & LOX i — I g KA 41
R e N NI == RN b L R 9 0) ¢
b R RIS AE RN AN PR IRl BB, AR AE R AR
iR 61 T R

NF-«B & —FP i B AL S S R 7, RS 1y
Ras 7 S0 1L, NF-xB 76 %A B 05 HT 540
IR kB 25 T4 i, 4 IkB 4% 1kB
HEWRI G, RAZFN, JERE TR
NF-«kB, #%# NF-«B it &3t A4t Jeay 5511
WIFTEW], HALR NIH 3T3 400 f LOX Shi ik
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BA% T IxBa HIEE R AN kB B0 (IKK o A1 IKKB)
OB R AW 1%, AT 40076 NF-«B #EA 40 i 5
c-myc JAE T H I _EUF NF-kB 45 &ttt 44, &
Pk k. SAME TR E R, LOX AR
ISR REE I T R B IR BEVLEE 3(PIBK ) F1 22 / 95
IR 1 (Akt W) LA A 22 58 0% A £ 1 (MEK
W) VS PSR NF-«B, A 40 fa s 1em.
2, BATATLLE € LOX X Ras 75 S 1040 o e 1L 1
P R 2 18 5 0] BE % V5 A6 NF-kB 15 538 i 1) 410
IR e .

6 NNESREE

LOXs je —FhZ IIREMER K, A EMRes
WAB|BA R, RGN, 40
TR AR, SLIIREM 2 FEVE TR LM S AT RE
) Z N ETS. LOXs 5 ANKEMBR R —H

FERFFTHGR,  BIFST LOXs 7R A AR T R FH 2
B, R ARSI 16T 7 SRR IR K

2 % x M

[1] Lucero H A, Kagan H M. Lysyl oxidase: an oxidative enzyme and
effector of cell function. Cell Mol Life Sci, 2006, 63(19-20): 2304—
2316

[2] Saad F A, Torres M, Wang H, et al. Intracellular lysyl oxidase:
Effect of a specific inhibitor on nuclear mass in proliferating cells.
Biochem Biophys Res Commun, 2010, 396(4): 944-949

[3] Uzel M 1, Scott I C, Babakhanlou-Chase H, et /. Multiple bone
morphogenetic protein 1-related mammalian metalloproteinases
process pro-lysyl oxidase at the correct physiological site and
control lysyl oxidase activation in mouse embryo fibroblast
cultures. J Biol Chem, 2001, 276(25): 22537-22543

[4] Fogelgren B, Polgar N, Szauter K M, et al. Cellular fibronectin
binds to lysyl oxidase with high affinity and is critical for its
proteolytic activation. J Biol Chem, 2005, 280(26): 24690-24697

[5] BEHCAS. Periostin 7505 E MR 10 4 R FUE . 8 9 ¥ 0F 9,
2009, 36(5): 440-442
Ben Q W. Cancer Research on Prevention and Treatment, 2009,
36(5): 440-442

[6] Maruhashi T, Kii I, Saito M, et al. Interaction between periostin and
bmp-1 promotes proteolytic activation of lysyl oxidase. J Biol
Chem, 2010, 285(17): 13294-13303

[71 Thomassin L, Werneck C C, Broekelmann T J, et al. The Pro-
regions of lysyl oxidase and lysyl oxidase-like 1 are required for
deposition onto elastic fibers. J Biol Chem, 2005, 280(52): 42848—
42855

[8] Vora S R, Guo Y, Stephens D N, et al. Characterization of
recombinant lysyl oxidase propeptide. Biochem, 2010, 49 (13):
2962-2972

[91 Guo Y, Pischon N, Palamakumbura A H, et al. Intracellular

distribution of the lysyl oxidase propeptide in osteoblastic cells.
J Am Physiol Cell Physiol, 2007, 292(6): 2095-2102

[10] Horiguchi M, Inoue T, Ohbayashi T, et al. Fibulin-4 conducts
proper elastogenesis via interaction with cross-linking enzyme lysyl
oxidase. Proc Natl Acad Sci USA, 2009, 106(45): 19029-19034

[11] Palamakumbura A H, Jeay S, Guo Y, et al. The propeptide domain
of lysyl oxidase induces phenotypic reversion of ras-transformed
cells. J Biol Chem, 2004, 279(39): 40593-40600

[12] Palamakumbura A H, Vora, S R, Nugent M A, et al. Lysyl oxidase
propeptide inhibits prostate cancer cell growth by mechanisms that
target FGF-2-cell binding and signaling. Oncogene, 2009, 28 (38):
3390-3400

[13] Hurtado P A, Vora S, Sume S S, et al. Lysyl oxidase propeptide
inhibits smooth muscle cell signaling and proliferation. Biochem
Biophys Res Commun, 2008, 366(1): 156-161

[14] Ryvkin F, Greenaway F T. A peptide model of the copper-binding
region of lysyl oxidase. J Inorg Biochem, 2004, 98(8): 1427-1435

[15] Hornstra I K, Birge S, Starcher B, et al. Lysyl oxidase is required
for vascular and diaphragmatic development in mice. J Biol Chem,
2003, 278(16): 14387-14393

[16] Miki J M, Sormunen R, Lippo S, et al. Lysyl oxidase is essential for
normal development and function of the respiratory system and for
the integrity of elastic and collagen fibers in various tissues. J] Am
Pathol, 2005, 167(4): 927-936

[17] Gansner J M, Mendelsohn B A, Hultman K A, et al. Essential role
of lysyl oxidases in notochord development. Dev Biol, 2007,
307(2): 202-213

[18] Reynaud C, Baas D, Gleyzal C, et al. Morpholino knockdown of
lysyl oxidase impairs zebrafish development, and reflects some
aspects of copper metabolism disorders. Matrix Biol, 2008, 27(6):
547-560

[19] Szauter K M, Cao T Y, Boyd C D, et al. Lysyl oxidase in
development, aging and pathologies of the skin. Pathol Biol, 2005,
53(7): 448-456

[20] Hou Y, Mao Z B, Wei X L, et al. The roles of TGF-betal gene
transfer on collagen formation during Achilles tendon healing.
Biochem Biophys Res Commun, 2009, 383(2): 235-239

[21] Ordas A, Szauter K M, Fogelgren B, et al. Lysyl oxidase and
fibulin-1 interactions in scleroderma. Matrix Biol, 2006,
25(Supplement 1): 37

[22] Layman D L, Sampath Narayanan A, Martin G R. The production of
lysyl oxidase by human fibroblasts in culture. Arch Biochem
Biophys, 1972, 149(1): 97-101

[23] Hayashi H, Gotoh N, Uedo Y, et al. Lysyl Oxidase-like 1
polymorphisms and exfoliation syndrome in the Japanese
population. ] Am Ophthalmol, 2008, 145(3): 582-585

[24] Pasutto F, Krumbiegel M, Mardin C Y, et al. Association of LOXLI
common sequence variants in German and Italian patients with
pseudoexfoliation syndrome and pseudoexfoliation glaucoma.
Invest Ophth Vis Sci, 2008, 49(4): 1459-1463

[25] Sharma S, Chataway T, Burdon K P, et al. Identification of LOXL1

protein and Apolipoprotein E as components of surgically isolated



*398- SMFEEMYIRER

Prog. Biochem. Biophys. 2011; 38 (5)

pseudoexfoliation material by direct mass spectrometry. Exp Eye
Res, 2009, 89(4): 479-485

[26] Schlstzer-Schrehardt U. Molecular pathology of pseudoexfoliation
syndrome/glaucoma--new insights from LOXL1 gene associations.
Exp Eye Res, 2009, 88(4): 776-785

[27] Price D J, Ravindranath T, Kaler S G, et al. Internal jugular
phlebectasia in Menkes disease. J Int of Pediatr Otorhi, 2007, 71(7):
1145-1148

[28] Vadasz Z, Kessler O, Akiri G, et al. Abnormal deposition of
collagen around hepatocytes in Wilson's disease is associated with
hepatocyte specific expression of lysyl oxidase and lysyl oxidase
like protein-2. J Hepatol, 2005, 43(3): 499-507

[29] Zhao Y Z, Chen L J, Gao S, et al. The critical role of the cellular
thiol homeostasis in cadmium perturbation of the lung extracellular
matrix. Toxicology, 2010, 267(1-3): 60-69

[30] Alperin M, Debes K, Abramowitch S, et al. LOXL1 deficiency
negatively impacts the biomechanical p roperties of the mouse
vagina and supportive tissues. J Int Urogynecol, 2008, 19(7): 977~
986

[31] Jung H J, Jeon M J, Yim G W, et al. Changes in expression of
fibulin-5 and lysyl oxidase-likel associated with pelvic organ
prolapse. J Eur Obstet Gynecol Reprod Biol, 2009, 145(1):117-122

[32] Klutke J, Stanczyk F Z, Ji Q, et al. Suppression of lysyl oxidase
gene expression by methylation in pelvic organ prolapse. J Int
Urogynecol Pelvic Floor Dysfunct, 2010, 21(7): 869-872

[33] Oxlund H, Barckman M, Ortoft G, et al. Reduced concentration of
collagen cross-links are associated with reduced strength of bone.
Bone, 1995, 17(4 Suppl): 365-371

[34] Saito M, Shiraishi A, Ito M, et al. Comparison of effects of
alfacalcidol and alendronate on mechanical properties and bone
collagen cross-links of callus in the fracture repair rat model. Bone,
2010, 46(4): 1170-1179

[35] Nagaoka H, Mochida Y, Atsawasuwan P, et al. 1,25 (OH),D;
regulates collagen quality in an osteoblastic cell culture system.
Biochem Biophys Res Commun, 2008, 377(2): 674-678

[36] Rodrlguez C, Alcudia J F, Martlnez-Gonzalez J, et al. Lysyl oxidase

(LOX) down-regulation by TNFa: A new mechanism underlying
TNFa-induced endothelial dysfunction. Atherosclerosis, 2008,
196(2): 558-564

[37] Rodriguez C, Alcudia J F, Martinez-Gonzalez J, et al. Statins
normalize vascular lysyl oxidase down-regulation induced by
proatherogenic risk factors. Cardiovasc Res, 2009, 83(3): 595-603

[38] Gilad G M, Kagan H M, Gilad V H. Evidence for increased lysyl
oxidase, the extracellular matrix-forming enzyme, in Alzheimer's
disease brain. Neurosci Lett, 2005, 376(3): 210-214

[39] Mulligan V K, Kerman A, Ho S, et al. Denaturational stress induces
formation of zinc-deficient monomers of Cu, Zn superoxide
dismutase: implications for pathogenesis in amyotrophic lateral
sclerosis. J Mol Biol, 2008, 383(2): 424-436

[40] Li P A, He Q P, Cao T Y, et al. Up-regulation and altered
distribution of lysyl oxidase in the central nervous system of mutant
SOD1 transgenic mouse model of amyotrophic lateral sclerosis.
Brain Res Mol Brain Res, 2004, 120(2): 115-122

[41] Riickert F, Joensson P, Saeger H D, et al. Functional analysis of
LOXL2 in pancreatic carcinoma. J Int Colorectal Dis, 2010, 25(3):
303-311

[42] Denko N C, Fontana L A, Hudson K M, et al. Investigating hypoxic
tumor physiology through gene expression patterns. Oncogene,
2003, 22(37): 5907-5914

[43] Santhanam A N, Baker A R, Hegamyer G. Pdcd4 repression of lysyl
oxidase inhibits hypoxia-induced breast cancer cell invasion.
Oncogene, 2010, 29(27): 3921-3932

[44] Contente S, Kenyon K, Sriraman P, et al. Epigenetic inhibition of
lysyl oxidase transcription after transformation by ras oncogene.
Mol Cell Biochem, 1999, 194(1-2): 79-91

[45] Contente S, Yeh T J, Friedman R M. Tumor suppressive effect of
lysyl oxidase proenzyme. Biochim Biophys Acta, 2009, 1793 (7):
1272-1278

[46] Sakai M, Kato H, Sano A, et al. Expression of lysyl oxidase is
correlated with lymph node metastasis and poor prognosis in
esophageal squamous cell carcinoma. Ann Surg Oncol, 2009,
16(9): 2494-2501



2011; 38 (5) KIEE, & BMEBELEES ALRR *399.

Lysyl Oxidases Related to Human Diseases”
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Abstract Lysyl oxidases (LOXs) are a family of anabolic enzymes that function to maintain, heal, and remodel
tissue architecture by cross linking the extracellular matrix proteins, collagens and elastins. In a series of studies,
LOXs have been considered as a family of multi-functional enzymes, which play an essential role in cell
proliferation, cell chemotactical responses and tumor genesis. LOXs have now been implicated in several
pathological conditions including connective tissue disease, exfoliation syndrome, disorders of copper metabolism,
pelvic organ prolapse and bone disorders, so on. Its biosynthesis, structure characteristics, multi-function and
relationship between LOXs and human diseases were summarized.
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