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K53T ; P56N ; F57N ; G58T ; T63E ; T63N ; K65T ; K65N ; M67T ;
K68S ; T74E ; K75N ; P77T ; H78D ; H78E ; H78N ; Q80E ; Q80T ;
K94N ; E96T ; E96N ; V97N ; N98T ; K99T ; DI110N ; K112T ;
Q126N ; K133S ; R138T ; RI38N : HI140T ; TIS58N ; KI160T ;
T166N ; MI168T ;: G173T ; HISIN ; A183T ; R186N ; R186Q -
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152 ; B EBE156-1647 & B ERIS3- 1Y EEEHLAES -
Em—ERAIT » TIMP3Z¢ S ENEAAMME ~ =@ - mHE - LE
BONMENBEERE LR EX—FHA+b > sl AZNEEEREL
L < B EHRBNE -~ ©FE - /@ -~ SLERAE -

E—TRE-EESBZITIMP3IEBELNE HEAFBRERRF
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EROFEEERMEMEIR I EE RS BEESRE B
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ANETIMP-3Z R ANIGEERIR P BB Y AR - T#, RRREREE
BEH "m, RACEMAZHERB("-, I5REHREZBER) - K
B B0 " KAST, fERAL A R R BE 45 5E 2 BB iR (K)E & & 1 RS (1)
AR MOTHR L FE HMO7-$5 71 « BEE 71-774 — 8 H M B8 & 18 5 iy
Y70-GG-H7835 7R  AXPIRZ NFETIMP-3 7 RER B E T
(BEHELIE & E ) + R43F ~ K451 ~ K45T ~ K53T ~ E54Y ~ K65T -

~

M67- ~ K68T ~ K681 ~ Y70-GG-H78 « H78W - 28 > 15 F 4 & A IE
K451 ~ K53T ~ E54Y ~ K65T ~ M67- ~ K68T ; K451 ~ K53T + E54Y
M67- ~ K681 ; K451 ~ K53T + K65T + M67- ~ K68T ; K451 ~ K53T
M67- + K681 ; K451 » K53T + M67- - K681 ~ H78W ; K451 ~ K65T -
K681 ; K451 ~ K65T ~ M67- ~ K68T ; K451 + K65T + M67- + K68T -
H78W ; K451 ~ M67- « K681 + H78W ; K451 ~ M67- + K68T ; K45T -
K65T + M67- « K681 ; K45T + K65T ~ M67- ~ K68T ; K53T + ES4Y
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S 2 B K #5 A S8 NI TIMP3 B2 A S8 Nk TIMP3 > 28 # 5 = > b
#Ho HPEZFITERTE "X, NABERER - EHFIGE

C200951PA.doc -6-



201726725

TNEIGHY ; R WA AT E AL (S5 50 W R - A E A TE
ENIFTIMP-3Z i > B AL, "n # m, FrR » Hd Tn, %
ARETIM-3Z RANIGE B PRI BER - "4, T TREBRA
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AR - KHITRZ AETIMP-3 28 B & TR EBRUE
& =) T25G ; T25H ; T25K ; T25P ; T25R ; T25S 5 T25W
C26A ; S27V ; S27A ; P28A ; P28D ; P28L ; P28S ; S291 ; H30A ;
P31A ; Q32A ; F35A 5 C36A ; N37A ; D39A ; V41A ; I42A ; R43A ;
R43E ; R43T ; K45E ; V46A ; G48A ; G48S ; K49S ; K49E ; L5IE ;
L51T 5 K53D ; E54S ; P56N ; L601; V61Q ; T63E ; T74E ; H78D ;
H78E ; Q80E ; G116T ; C118A ; N119D ; C143A K 144N- - ZE & 7 4%
TELHERFE * S27V S291; V46A G48S K49E L51E K53D E54S P56N
L60I V61Q GI116T N119D ; C26A CI118A ; C36A C143A ; KA45E
K49E ; K45E K49S ; K45E Q80E ; K45E T63E ; K45E T63E H7SE ;
K45E T63E H7SE Q80E ; L51T T74E H78D ; R43E T74E H78D
Q80E ; R43T T74E H78D Q80E : T63E H78D ; T63E H78E ; T63E
H78E QS0E ; T63E T74E H78D ; T63E T74E H78E ; T74E H78D
Q80E ; T74E H78E Q80E ; Y70-GG-78H -

B 6 23 R A TIMP-288 RARTIMP-3 2 LL¥f - #£ 551 T 5 A 5% 4
HAENENEETHRER 2 FH—4 -

[EHH=]

FEHEEPRTIMP-3Z R - B8 - TEYREEEAE 24
Y BEERTE  TREEBETEYRERE  BE—EBHERHE
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BINREEFR AR SR ETIMP-3% L - &8 . AN EEESE
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fo Sl i iR - BB HAERE > Flasls - ERRSHEEF
FHEZTIMP-3%AK - B8 - ITEYRESEEOE Y ik -

FEHFZHMNR > EPBNmA ey b REETIMP-3R 2 S E
HEE T ZTIMP-35 28 KA FIAY o KA 278 £2 (#8415 TIMP-3
ZHK B8 TEYSEEEOEZHAYEGENBEE YN T iE
FRARAERWGIAUEEEESBEEOBEMAFHSLEBEERR
EEREZRINNERB)KEEEYZ it ZEE5YWESTIMP-3%
K~ 88 TEYHEEERE -

FRIERANFZAESR > BRIEASHERMTER > R2 K i
EEREAHEEEREAELERTEEERER &% - 9 > BRIk
J:_Fﬁ%ﬁﬁﬁ%  GRIERNEEOEER LGN EEaEEY -
BE > AXFMZBEPRAERESEE S F4EWE - GEE - M4
ME - BEBEREABAKBEERBEXETH @R EEZSER >
KA HEEMP RN R ERAZGZERREMN BREERFER &
RlEERBLEER AN BN EEARHERS RN & &
— R EBREESE LR PR 2 B T ERAITAEH Y HERE
7l - £ B4 Sambrook A, Molecular Cloning: A Laboratory Manual,

3

S

I

552K, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.
(1989) : AusubelZ A, Current Protocols in Molecular Biology, Greene
Publishing Associates (1992) ; J Harlow & Lane, Antibodies: A
Laboratory Manual Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y. (1990) » HEDUSIHE T HF AR T - B5{E K IE K &1L
I AR B RER Z S S NI ER AT B E g R SRR X b pf i
AT - A ZBER S IEE - GREBRE KRR Yy (L e
FERZWMERZEEN ZERERT REMN R L IE R P 3 & H
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) - EERMTHMEZ2AR  L28oF REd BREREER
BRBE -

BIESAIEE BRI TR EEER LA TE%E

FINRBSF(E T o TFO0BS0 - BAREERE)> i
TEESYHE  FEREINETE ZEERAOE 5T (DRELE R R R
R RS KW > QEE LR S KEHEYE 2 L5
FoQERKERAYE BREERRGEEANETHEBRTE
B ER g4 o B o (LB A R ERAE TR FFE K A B 2 418 > 4Rk
FHEERZSRGHEERRGEES T8 o 68 F B P B
Z WAL EHABATES FEE LR RREME 45 - T
AEER T RAZ ST ESTS FUERETYE - BHHS » %
A E o 2 0 T 055 U O 5 R K R o 8 L R OB T G
FORAL R S R BB AR AT o NS HAY o T3 B FIHPLC
B IHk T 5 1 o A AL 2 L B O SR R A T S AR T

MsE TRk T BBk, R TEAE, S50 25 ik g B
AZHERWEN FREBBEY ST - RERERSHOEAEF
SIZRRBRANEECE  EAERBERSHEUYGEOEREE T
B EBEMOEAODNREES  NBHLE - NELEEGS
EHE - K SHREAETAEENZ LY -

MASCHTR > #iE THHRAB, RiEHANENS2EESEH
bh o AWK/ RBERGRESSK  FEEETHOBEDSE - 6
&~ 7/& ~ 8{& ~ 9fF ~ 104 ~ 11{& ~ 1218 ~ 13{& ~ 14§ ~ 158 ~ 20
& ~ 50& ~ 701& - 80{& ~ 90 ~ 1001H - 150{EE200(E fr &% - F &
R E IR G140 Fs 2 % 1,0001E ~ 750@ ~ 5001E ~ 250{E ~ 200{& ~ 175
& ~ 150{F ~ 125{@ ~ 1001H - 90{ ~ 80{& ~ 70{E ~ 60{& ~ 50{@& ~ 40
{E ~ 30{E ~ 201& ~ 15{F ~ 1418 - 13{@ ~ 128 ~ 11{E10ERER - B

P
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BEREEE - RinE W ERGE T E— U a— NS E L 5w
Flal—EHBREANEARRAFEZIELE (BIAFesL 3 B8 AL §# 45 7 1%)
= B T B A o i B 1 (5140 N o EEFH N ERESE) -

ZRRBIAITIMP-3B R EEEOE) Y "8 & TE2&EY
B EEeHER S —ZREFIERERFYIFEA - 8%k /A
—HEZEEERBECMERFY - ABH  BRAERAEAE

CRFREBIA, BEE R AR Z SRS EBI
BEREERAEEENERUBETEHEARY b 2B RS EE g A
PO R HIi e R D ENEMBEE ~ RSB MR - 57
A Z % Bk 2 & e = 4 &5 8 Z B B 1 4 Y Proteins, Structures and
Molecular Principles(Creighton4s, W.H.Freeman and Company, New
York(1984)) ; Introduction to Protein Structure(C.Branden} J.Tooze4s,
Garland Publishing, New York, N.Y. (1991)) ; K ThorntonZ A, Nature
354:105 (1991) » HEBHMUSI AN AHEA R G -

—ES N ERNERENRERAEOBEZHUEZEEN )
EARFER S RATEE 2 W E R E L R Z R F Y SRS FE -
A —ZMEET  WMERKTRSMESRKFEIZ T —3 ) Bl
FAMAEHHS 82 GAPE K L (GCG Wisconsin Package * 10.3fi
Z #S71 (Accelrys, San Diego, CA))ELE F5 5| 2R HEE -

SR TITEY ) BESLEBREZ LRI TIMP-3% ik
REREELE) fNEHES - LERSEUBEZ_BXAEH
BIOABEMFEER)NEE ~ BB L R/EEEL -

BREBREZHRFIEEEARE AR =2 T MEE - BRIESIME
B > BRIESRFIIEARAEERER EEGHEERAR  RERKBET
P e BRI Py 2 B AR RS B ARIER 3N - BELK
NERERTFINTEHRAERNER ST FINZEERER - B4
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ZoAY Tn#m, BREEBIEMR P (o, BRRA-2E
SR FRBNEEE 4, ERRERBEREE "m, BAEEN
R B -

ME TERER, TERER, R KB, BEETERERE
14 DNAS T (B4 cDNAS Z F 42 DNA) « RNA% F (B 41 mRNA) « i
FE A% B 2 10 40 (1 00 R AR B B JE R AR TR E 7 G W 0 L ) B A
DNASCRNAZ M LI B 208 &) » SMHs 4 F 77 5 B AR ok S B - 7 —
BT > ARHZRBEST 05 EEARSH 2 TIMP-3% B - A
B o BEME 0TI RS I R A AR 2

7R 31 A BB R TE 68 — 7 51 22 5503V 4 OF B B9 0 HF R 2 0
T o (R R B L T AE AT O [ o D S — (E
BEBRT S REBES —ERT®T Y EE R EREE - B
WE R TR BB R TR E S R BT AR 0 B
BRUBRES - BREE T EE, - Al EREBTER - RKE
BEETR B .

TEE, RTAREEEEEY BB AT R -
Ry EEA R TEE O HAEEMEBE S TEAER D&
M BRI T S L DNASY T - MBS 2 55 — 4070 6 28 o B (9 40 L e 1
EEEHS - BREREHABES) O WL MDNAL B3| AR
BERNAD  FERBENEIAZSHRE Y EIAHE T TR
(1 401 2 A 8 B B G S R U L B AR - R
BB EREA LR A IR Y A EATEET
GFE Y SR > BTSRRI - R
BTSSRI BT R AT -

ERGE TS EREBE Y BB GINEE Y AT 0578
B) AZZEBRFY “UATREFRER BZAGFI - HE
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FA, RBERENTREFRFEE I EBE Y EHGINEE TS
B BRERMBENKE - JE RS 60 B R — 2 % (E A
5 F (B4 BB 5 R/RML I 45 2 5 1) 2 18 FI 3 B B 66~ ML BB
MERE - BEFF 2 EHIRERT T - BT R w2 5 5
(G40 - 2 BRI BAL I SR) - 5565 5 51 2 5 4t B 41 51 40 36 4E 70
Goeddel, 1990, Gene Expression Technology: Methods in Enzymology
185, Academic Press, San Diego, CA fxBaronZ A, 1995, Nucleic Acids
Res. 23:3605-06 -

RAFEZ M EDERBHEE TERFI > L3 HEAH
FHRBETANEEESDARFURREO BN REE - BRF
SIFREIRE R T{EMREL ) S CRUMEL , BEMIMNEAE KRR - B
MEEEYEOERNERERFIDEEEE TRH, E0E - &
WAREYEABERS K BT R ALY (S5 N R
FASSRTT ¥ % 15 58 5 51 B bk T B4 o L0

MAERZ B ARG REASHERN Y BEEQE
N AR A S LB A DR GESCEAEY
FEHIET R & LB TE AN B A o R A A B
SR BREAE BN AENNE SRR ST
(SR EPHEF P 5 BB o) EL P % 28 (SR 28 ) S0 25 b 3% TR 10 o B2
AR B R - A0 BRI 4,399,216%E - 554,912,0403F -
554,740,461%% J 554,959,455 5% Fif 7 (3% %5 B 71 B3| F 97 =M A A 2
F) FRBHEFGAGEN Y EINE - SERSREREARI
BB Y A E R AR RO R > B A A s
B S5 0ROL - BB EENE  FAERBMAE BEAE B
ST B BB R B AL o R WS DN AT B B B S AR Y -

CREEMNAE L R AR T B (AR 8 ) G - T
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FTARTREZAE » IO RBEE(E. coli) 5 BEZL -
MEBAREZARGIOBESREEER) - HEYAR@GIaREREHM
EHAE) - BRI (B - NBEATEE - B - A R4 - KR
fd - NEWHESNERARNHEE BEXAEZEMEERE 4
Z COS-7%(ATCC CRL 1651) (£ H.GluzmanZ A, 1981, Cell 23:175) ~
LA ~ C12740 A8 ~ 3T34H 1 (ATCC CCL 163) ~ 1B & & UV £ (CHO)
MRS AT A Y - 3540 Veggie CHOR A& ERNE M FERAEE T~ HE
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E)  WERAEREMITEARIERTFH E 4 5 2 & 4§ 4 Protein
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Park, CA)Z JiHe 7+ E TIMP-3 1 & Y BE 72 & 73 #fr > B0 H &8 4 {£ 2~ TIMP-
3HEHEEMUVEERSNG )R IEE (280 nm) -
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ZEX. > HNDF ~ TIMP-1 ~ -2 R /-3 4H & ] H 6 E BRI 4L 235
)ZE'& o

7% 55 B 2 25 ik 7 W) T £ R S T (200 A SR 4 (B0 B VST AT B A
= 30 B¢ F 58 40 AlexaFluor® [LifeTechnologies, Grand Island NY]2Z &%
B ETRAE EEE 0T R A 0 P RN R A A A % 3 i
TSR A R h Y TIMP-3R S « 2K % 99 > &% 16 25 ) 7 7
T (B R (B I T I R R A R AR Y A R R )
50 o L0 E R 3B T2 o SR FE DB B A B S R <

1 F R UL - ASEREE > TIMP-35 B - 838 28 8 78 (1 B S0 47 4 4
EMESERETEAES - Bl > AFEEY BT RS
A B 4 A BRI A TE SO R A B R A A e
FEZHMESY Ty —REBHEL - B EHHN AL BEYER
BRI B E R AT B > H RSN AE AR EE S -
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i
Bt
R

EEHERITEY B E DR MBS iR TIMP-3 2 4 &
FIREIEE - £ —([EEMOIT  ERTENEE EE - X5 B
X (EEBEWGSREENUEE) SETREABEEE N ER « F/5
BB BHRME - BB EARE - AlERS  LMBRERSE - =
EUEBRERE - SR SE BS AE A B A R v K 4T B R U 4L B Y O R
RE o I S8 T A 5 R 9 L M AR S B A 4 S ) A R S

O TEA L EI R AR S E RO RS BN E
ENGE R |
B

Ik B 51 45 o — 7B P B0 B B T RS 4E > TIMP-322 8 3 I LB B 51
R BB GEEE)N A - LGS — R R
MRS AXF FSBMEEIARAGELERT RS > B
R B TIMP-3 51 e S B 8 Y B A CE
1E) -

— TS EEETIMP-3Z DNAEEHRR THEAZERHRBEOR
I 45 55 TIMP-3 2 DNA T $ {F #b 3% 3 5 8% B b > 3L fir /¢ 51 DU 7] =
) AFARBEENRELSEY BB SRRy
WA GRS THE ARREMEAT AP WEHE T RE®
SDS-PAGE & M/ E & 3 ff Fi 56 1 ELSA(R&D Systems, Minneapolis
MN) =, ForteBio Octet® (Pall ForteBio Corp, Menlo Park, CA)> 437 it
—FEBTER - U FR TS EEEHE AT AEEE
TIMP-3%E (18 - 2887 (4 B B S 88 > A 1 0 (E A -

S5 HE 7 2 8 DG N E B0 2 {6 £ B 5] A TIMP-32 ik o 503 38 K 4R
WEEALAIES BT B ES AR FE /SRR o Q1545 A
it it B 0 B e S B OB (40T B B TT A A B SE N R
ERIRIIBEA ~ B 53 B A2 HHEA -

D}
T
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B2 |

IHh B {51 45 ik — 78 P B B E TIMP-3 2 22 88 52 75 18 3 B 25 90 i I
W % - IR TSR s A E R R AR EFE 25
RTETHEE - TRNAEEZFXUER TR REERE L EE
e BRAEESERETTIMP3ELNE RESCENEREY
B HETHBUEEREREESHTIMP3ELE - REENE
S RN E S R EN RN BN E R S REA A
)EH °
B3

I B 1 48 uE MMPSI &1 43 #7 - P MMPSE B B % B
H o HA TR GELER P ES - BEITS - 765 B80S (I MMP
T5 U B B A R B A1 4% A 2 MMP I3 1 S-FAM/QXL 5207 3 3£
RHEEEEFREDIKE YR M@E » SHEHEEN - HRSERE
MMP » FRETHK B] %5 40 § Anaspec, Fremont, CA¥E S - KX H ~
TIMP-3ZE HBE 7] R RATIMP-3(TIMP-32E 82 EHE - EEKT4E
Y SR EOEBRARS T -

B MMP2SE 57 - A {EMMP2 (Anaspec, Fremont, CA)YE fi
Pt B 7 ST R (B S B 2 I3 4 TR 43 AT 4B 1 i P 2 MMP2 B
~ 5-FAM/QXL 520 FRET Bk £ 37C T 7 2 & 384 7, Optiplate
(PerkinElmer, Waltham, MA)F W E 277 > 1l mM 4-8E KR LBEE
(APMA, Anaspec, Fremont, CA)E37C T JEIE1/NEF - EBE2/NEZ
1% > FHEnVisionZ% 20 il FL1K 28 B 28 (PerkinElmer, Waltham, MA){E &%
25 (490 nm) L 257 (520 nm) TEHI KB R ER ZZEXER - H
GraphPad Prism 5.0 (GraphPad, San Diego, CA)4g #l DIAH Y ¥ LB {r
(RFU)EF = kA B0 BT Bt 2 RIS 4 T3 B » 48T 4 3 — £ B ki
1% BL(I1C50) -
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B 5 MMPO3E {4831 » ASAMMPY (Anaspec, Fremont, CA)Z #k
& I MMPI# B 2 5-FAM/QXL 520 FRETHK K R FBEZ R 7 F 1
37°C T 1F 2 13847, Optiplate (PerkinElmer, Waltham, MA)SF 25 - &
¥ & 2/NK Z % - H EnVision % £ &€ i FL # 38 H{ 28 (PerkinElmer,
Waltham, MA)fE B 2% (490 nm) K & 5% (520 nm) T2 A E XS5 - A
GraphPad Prism 5.0 (GraphPad, San Diego, CA)%& %Y D/ A8 % %% S¢ B fir
RFU) st ZERMEE R AAR 2 WSS FRE - M s — F &AM
#l % B (IC50) -

B FX MMP137E M » R o0 FH 20 & &% (20 mM Tris ~ 10 mM
CaCl, ~ 10 uM ZnCl, ~ 0.01%Brij 35 (Calbiochem/EMD, San Diego,
CA), pH 75 EHBRMEZRBE R LM% 963,384FL 43 HT K (Griener
Bio-One, Germany)H - SEM:MMP13 (Calbiochem/EMD)F 43 # 48 /87 3%
WREAAMZIX S FEESPEEERTUSOMARKBERT 10
8 o ®F - f£37C T F APMAE 1L {€ MMP-13 (R&D Systems,
Minneapolis, MN) 2/NEf H I o3 47« 8465 8 5% B ¥ (35 41 Mca-PLGL-
Dpa-AR-NH2 % 3¢ MMP Ji ) 5 Mca-KPLGL-Dpa-AR-NH2 % 3¢ fik &
(R&D Systems)) @ H A1 ZE MMP-13f8 /huTIMP-3 I 5 T B & -
MMP-137E MRS E L& H > HI40{F F Molecular Devices# Y. F§ 1Z
BECEFERYE 20578 -

BT B 58 2 o7 7 208 1] 3R 7R R # 6 MMIPBS U 14 2 T HA B K TIMP-3
ZHS - HE > EEFMAEMMPIIGEMEAEE LHE  BEIHR
A 5745 B B 5 F B B 0 S MMP « — #5005 3 5% 55 B 4% ST P A ot
ZZ2HUEDHESAERZERMHNE - Bms - FHRLARZ
TIMP-3 f AL V) EEITTEH & B L EMMPE {E MPP 2 & 3 (1 )2
o BOH M EEDZHURSENEE - HiL > fla0MMP
A& E HEERIREH R IMMPEEEMES S EEEL - 2
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U — B ST (8 M DL 5 47 B ST O [ TIMP-3 58 8 B TIMP-3 2
9 75 [ B 4 B 10 L MIMP > B ) B 1E F G TR 1E) -
’%w4
EHSFEMSEERN  UEEETIMP3EEELE 55
M EEE WA EE AT EE - S EEE YRS
ZTIMP3REELNE L RENIER - FFRE RS H@E
GI115T ~ N118D ; K45E -~ K49S ; K45E -~ K49E ; K45E - T63E ;

K45E ~ Q80E ; T63E ~ H78E ; K45E -~ T63E -~ H78E ; T63E ~ H78E -~

Q80E ; K45E ~ T63E ~ H78E ~ Q80E ; T63E - H78D ; T63E ~ T74E -

H78E ; T63E ~ T74E ~ H78D ; L51T ~ T74E -~ H78D ; T74E -~ H78E -~

Q80E ; T74E ~ H78D ~ Q80E ; R43T ~ T74E ~ H78D ~ Q80E ; R43E -~

T74E ~ H78D ~ Q80E ; R43N -~ K45T ; K45N ~ V47T ; K49N ~ L51T ;

K65N ~ M67T ; K75N ~ P77T ; R43N ~ K45T ~ K49N ~ L51T ; K45N -~

V47T ~ K49N ~ L51T ; R43N ~ K45T ~ T63E ~ T74E ~ H78E ; K45N -~

V47T ~ T63E ~ T74E ~ H78E ; K49N ~ L51T ~ T63E ~ T74E - H78E ;

K45E ~ K49N ~ L51T ~ T63E ; R43T ~ K49N ~ L51T ~ T74E ~ H78D ;

R43N ~ K45T ~ T74E ~ H78E ; K49N ~ L51T ~ T74E -~ H78E ; R43N -~

K45T ~ K49N ~ L51T ~ T74E ~ H78E ; Q32N ~ A34T ; S38D ~ D39T ;

R43N ~ K45T ; V47N ~ K49T ; K49N ~ L51T ; K50N ~ V52T ; L51IN -~

K53T ; F57N ; P56N ~ G58T ; T63N ~ K65T ; P56N ~ G58T ~ T63N -

K65T ;

E96N -~
D110N -~
T128N ;

R138T
K160T

C200951PA.doc

M67N ~ M69T ; H78N ~ Q80T ; T84N ~ A86T ; K94N ~ E96T ;

NO98T : V97N ~ K99T ; K99N -~ Q101T ; T105N ~ R107T

KI112T 5 EI22N -~ WI124T ; R123N -~ DI25T ; QI26N

Q131N ~ K133T ; R132N -~ G134T ; RI138N - H140T

K146N -~ K148T ; TI158N

; H140N ~ G142T ; K142T ;

; TI66N ~ M168T ; MI168N ; G173T ; HS179N -~ H181T
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H18IN - AI183T ; R186N - K188T ; R196N - WI198T ; P200N -
D202T ; P201N ~ K203T ; D202N ; A208Y ; A208V ; K45S ~ F57N ;
K49S - F57N ; K68S ~ F57N ; K133S ~ F57N ; K45S ~ K133S ~ F57N
K K49S - K68S ~ F57N o

EBITERFEZEZEEOENWHMNMSE  BETXHHEL - HE
Hfirze & E G E » & F K49E ~ K50E - K53E - K99E - R186Q

4

K188Q ; K49S ~ KS50N/V52T ~ KS3E ~ V97N/K99T -~ R186N/K188T ;
K50N/V52T ~ V97N/K99T ~ R186N/K188T ; K49E ~ KS53E ~ K188Q ;
K50N/V52T ~ R186N/K188T ; K50N/VS52T ~ F57N ~ R186N/K188T
K45S ~ K50N/V52T ~ F57N ~ R186N/K188T ; K50N/V52T ~ F57N -~
T63N/K65T + RI86N/KI188T ; K455 -~ KSON/V52T -~ F57N
R186N/K188T ; K45S ~ K49S ~ K50N/V52T ~ F57N ~ R186N/K188T ;
K49S ~ K50N/V52T ~ F57N ~ V97N/K99T ~ R186N/K188T ; K458 -
K50N/V52T ~ F57N ~ V97N/K99T - R186N/K188T - L EFEZEEEHE
AT Q07 3 F i 2 77 B BRI -

BHS -

IHE % 4% A8 L 45 T8 B AE U TLED W 4 B o R B 2 P 5 TIMP-3 28 85 76
HEERFZREKMMPIIGIGER - BN " HABY R vs. WT > &
Fleogkh T+. RPARTEEE LHEFEMERA)TIMP-3 2 REAH
B T+, RPERFEMEAENEEZTIMP3FE MK n2-4f - B
4y FREIREMH BN B £ T TIMP-354 I R 46% - 725 K B #0 l
2B T RARETZAR - REEWNRHFEAT £
TIMP-3FT 8 A 2 RIBAMH L I E 8 > HARKH A R EEIPFE SDS-
PAGEF EHT R EREBEK - REHMEATTIMP- 3R R ETBL
BE #f. B B #] 40 EMD Millipore, Billerica, MA: AbCam®, Cambridge,
| MA:, #¢ R&D Systems, Minneapolis, MN ¥ 15 ) § & TIMP-3 { H
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ForteBio Octet®zE H e Z M 2 RN EHY E HIHI & -

%1

e TIMP-3252 | [2FEMMP2 -

TIMP-338Z2E HH(SEQ ID NO) BEEER | ORI
K4SE - K49S ; (SEQ ID NO: 5) T
RA45E ~ K49E ; (SEQ ID NO: 6) T
K4SE - T63E ; (SEQ ID NO: 7) T
K45E - Q80E ; (SEQ ID NO: 8) "
K45E ~ T63E ~ H78E ; (SEQ ID NO: 10) + —
T63E - H78E - Q80E ; (SEQ ID NO: 11) T
K45E ~ T63E ~ H78E ~ Q80E ; (SEQ ID NO: 12) + -—
T63E ~ T74E ~ H78E : (SEQ ID NO: 13) ++ 2
T63E ~ T74E ~ H78D ; (SEQ ID NO: 14) e —
L51T - T74E - H78D ; (SEQ ID NO: 53) n
T74E - H78E ~ Q80E ; (SEQ ID NO: 16) n
T74E ~ H78D - Q80E ; (SEQ ID NO: 17) T
K45N - V47T ; (SEQ ID NO: 26) n
K65N ~ M67T ; (SEQ ID NO: 37) ++ —
K45N ~ V47T ~ T63E ~ T74E ~ H78E ; (SEQ ID NO: 18) ++ =
K49N ~ L51T ~ T63E ~ T74E ~ H78E ; (SEQ ID NO: 19) 4+ —
K45E ~ K49N ~ L51T ~ T63E ; (SEQ ID NO: 20) + —-
KA49N - L51T - T74E - H78E ; (SEQ ID NO: 21) T
K49N - L51T ; (SEQ ID NO: 27) =
K50N - V52T ; (SEQ ID NO: 30) = =
L5IN - K53T ; (SEQ ID NO: 54) T+
F57N ; (SEQ ID NO: 33) T =
P56N ~ G58T ; (SEQ ID NO: 31) T =
T63N - K65T ; (SEQ ID NO: 36) = =
P56N ~ G58T ~ T63N ~ K65T ; (SEQ ID NO: 32) +- =
K75N - P77T ; (SEQ ID NO: 33) s
H78N ~ Q80T ; (SEQ ID NO: 39) "
K94N ~ E96T ; (SEQ ID NO: 40) gy =
E96N ~ N98T ; (SEQ ID NO: 41) "
V97N - K99T ; (SEQ ID NO: 42) n
DIION ~ K112T ; (SEQ ID NO: 43) ++ —_—
QI26N ; (SEQ ID NO: 44) =
R138N ~ H140T ; (SEQ ID NO: 46) T
RI138T ; (SEQ ID NO: 45) " =
T158N - K160T ; (SEQ ID NO: 47) T
T166N - M163T ; (SEQ ID NO: 48) n
G173T ; (SEQ ID NO: 49) = =
HI18IN ~ A183T ; (SEQ ID NO: 50) + —
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i TIMP-3228% | (£ FMMP2 -

TIMP-322857%5 (55 (SEQ ID NO) EERER | os13Hsl
RI86N - K188T ; (SEQ ID NO: 51) n
P201N ~ K203T ; (SEQ ID NO: 52) n
A208Y ; (SEQ ID NO: 55) n
A208V ; (SEQ ID NO: 56) n
K45S ~ F57N ; (SEQ ID NO: 23) . =
K49S ~ F57N ; (SEQ ID NO: 28) - =
K68S * FS7N ; (SEQ ID NO: 34) - =
K133S ~ F57N ; (SEQ ID NO: 35) - =
K45S ~ K133S ~ F57N ; (SEQ ID NO: 24) et =
K49S ~ K68S ~ F57N (SEQ ID NO: 29). T+ =

53 By 42 2 TIMP-3 4 Bb 12 1 2L B0 ) 40 B o 8 3R R B0 oo 2 7k g
F 22 % : T63E - T74E ~ H78E ; T63E ~ T74E - H78D ; K65N -
M67T ; K45N ~ V47T » T63E ~ T74E ~ H78E ; K49N - L51T ~ T63E -
T74E ~ H78E ; K49N ~ L51T » T74E » H78E ; K49N ~ L51T ; K50N -
V52T ; L5IN ~ K53T ; T63N ~ K65T ; K75N ~ P77T ; H78N ~ Q80T ;
K94N - E96T ; D110N ~ K112T ; Q126N ; R138T ; G173T ; F57N ;
P56N + G58T ; P56N ~ G58T ; T63N ~ K65T ; K45S + F57N ; K498 -
F57N ; K68S - F57N ; K133S - F57N ; K45S -~ K133S ~ F5IN &
K498 - K68S ~ F57N [ E 288 th 7 — ¥ 43 (FSTN ; P56N - G58T ;
P56N + G58T : T63N ~ K65T : K45S + FS7N ; K49S ~ F57N ; K68S
F57N ; K133S » F57N ; K458 + K133S + FS7N K K49S ~ K68S - F57N)
REERBFERTIMP-3FTE MY UE AR B AT TIMP-3RHE & -

HETREEAH KB AERTIMP-3 (WT)ZMMPE M4 R ETHE
dtbe  BEERBETAOT -
F2

TIMP-3282:EHE | MMP2IC50 (M) | MMP9 IC50 (M) | MMP13 IC50 (M)

WT 0.6 x 107 1.0 x 107 0.9 x 107

F57N 0.5 x 10? 4.6 x 107 0.5 x 10°

C200951PA.doc -45 -
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P56N ~ G58T 1.0 x 10° 2.3 %107 3.1x10°

T63N ~ K65T 0.8 x 107 0.5 x 10” 2.2 x10°

K45S ~ F5TN 0.3 x 10° 4.0 x 10° A
E 6

I B 51 445 BB 2% 9 5 {6 40 R 53 4 55 (FACS) 53 17 2 5 £ TIMP-3
E HE B HTB-94™ 4] fg (7] B American Type Culture Collection,
Manassas, VATE 18 2 ¥ B BR)4E & 22 £5 71894047 - HTB-944 B (41
37C FTHE5%CO,H FEHTB-945% 3% B (&5 10%fa 4= 15 [FBS] 52 mM L
BEETE  SE & EDMEM) 528 - FREZRIEMMLL2.5 x 10%E
M/ EA R EEEEN EEESREEE R RE12H - BfE
KHREQBHLEREBRZBEI4REN—K - EFACSHEZ
AT AR&I16/NEE - 2 mlifE R HTBI4R: & A f 2 HTB-94 40 i # & 1L
100,000 fHFEE =M EHBE B E12A N EHE3TC TESCO,H
WE - FEREZAIES80-90%4H A -
| K& 16/NBE1% > HTBO4RT B EFEH K5 H 127 R B &L+
FEAN1 ml 4CH: 8 4% ER (5 L B8 4% @ B8 /K [PBS]2%FBS 0.15%NaNj) o
MEREKERE NG - MR AEEERAFICLCEEHETE
A% 801 72 / B2 F+ Z 12 50 ‘A HIS-Myc Z TIMP-3 & H & (X & TIMP-3 &
TIMP-358) > 0.9 /7. AEUHHRAERMHEREREZ &
Koo HIREIRE K B B30 8 Mk BEEA] mEEEERERW
R ERBEBZREKRESERIMBE Z 1% - 750088 4L 68 8RR K20
ug/ml Z /)y &, ¥ pentaHIS AlexaFluor‘iSSé%:’é j1 #2 (Qiagen, Valencia,
CA) > 0.9ZF/FL - [HWF - F17H#h (7 & T & 545 B TIMP3 HIS-Myc(#
#1K45S ~ F57N > SEQ ID NO: 23)REZEE AT RN L ERER
R 20 52 /= F+ 2 K M B B9 mIgG, AlexaFluor488 &5 & 7 #&
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(eBioscience, San Diego, CA)& 1 % HE et ] o

ABERAE K EMEE300 EE R EE » M HRE7 ] mi@EaE
AR R - FEHEE “REREER 2% SR mL4fE#E
B EIR (R &8 - PBS » H$%9813151-014; Life Technologies, Grand
Island NY,) - §HRERAE3ITC T ES> & H G4 EER E4 ml FACSE
1o RAFEE AL ml 25C PBSH L H (52 F 7 41 A A2 8k 48 &k o 2> 4
R Z tHFEHYFACSE IR MM LR - #§ & F1E1000 RPM T 802557 68
PAYE B4 HE /N BR Bl o AR PBSH 2 3004 7 4% 2% B FA % (PFA) & &%
A H T EAC T #NETFEEEFACS LHEME -

FETIMP3Z BRI KA » 15 8000(H & E HTBO44H M 45 52 » B4 1E
Becton Dickinson FACS Calibur_F { F§ FL1/ 7 {& il AlexaFluor488:%%
Jt o Hi A B (FSCYE M 28 2 BB 5% & £ E00 » H {8 & B 5% (SSC) & A1
fs < BEREX EFE316 - HEEH » LEENBENW TAIEEN, &
TRIER ST 0 ZHHBAY R GTE » H A R EHTB-9440 P #2 » JR7E
R TR, HERH#BEXNRNEREE DIEMABYE S8 - FL1E
A28 Z BEREL EAE3T0 » B30 A FlowJo vx.0.63 1T 43 #7 o

LB S o A7 E F TIMP-3 2 B BLHTB- 94445 & © MERE &
Blz ER BRI TRIF (na. = FBEAH S nd = KET) - JLEES
A HIS-MycZ TIMP3 glyco®# 5 B /R N EEHTB-9441 f 45 & » RN ¥R
FRat 77 7AREHEIAE L ZFLUES - SRETHRUTER3IE -
BHI7

EREBMAEEEEHASYHR P REZHF S TIMP-35 8 E
HE RS R K MMPHIH 45 F£ -
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K3 TIMP3ZEEEHE ZRARE M

TIMP-32€ R¥FF
B L BEGE | MMP2 - o | MMPA] | MMPOf
E%l %ls?m%uz %U&'fb ﬁ?”&'fb
;{74)53 ~ FS7N » 205F » A208G (SEQ ID NO: | o nd i
K45S ~ F57N ~ A208G (SEQ ID NO: 58) . nd nd nd
K45S ~ F57N ~ 1205Y (SEQ ID NO: 59) s nd nd nd
16<:)ss ~F57N ~ 1205Y.~ A208G (SEQ ID NO: | nd i »
KA45N ~ V47T ~ F5IN - K75N ~ P77T -
K94N ~ E96T ~ R138T ~ G173T (SEQ ID NO: + = 7 25
61)
KA45N ~ V47T ~ F57N ~ K94N - E96T - - o 5 s
R138T » G173T (SEQ ID NO: 62) :
K45N ~ V47T » K50N - V52T - F57N -
V97N ~ K99T (SEQ ID NO: 63) ) nd nd nd
K45S ~ K50N ~ V52T ~ F57N - V97N -
K99T ~ R186N - K188T (SEQ ID NO: 64) ) nd nd nd
K45S -~ F57N ~ K94N - E96T - DIION - B o ) 9y
K112T » R138T ~ G173T (SEQ ID NO: 65)
K45S ~ F57N - T63N ~ K65T - K94N - . = ) o
E96T ~ G173T (SEQ ID NO: 66)
K45N ~ V47T ~ K50N ~ V52T ~ F57N -
V97N ~ K99T - R138T - RIS6N - KI88T - nd nd nd
(SEQ ID NO: 67)
K45S « F57N ~ T63N - K65T - K94N -
E96T ~ Q126N ~ R138T (SEQ ID NO: 68) ” nd nd nd
K45N ~ VATT ~ K50N ~ V52T ~ F57N - -
V97N ~ K99T ~ R186N -~ K188T (SEQ ID NO: - nd nd nd
69)
K45N ~ V47T - K50N ~ V52T ~ V9N -
K99T ~ R138T ~ RI86N ~ K188T (SEQ ID - nd nd nd
NO: 70)
K45S ~ FSTN - H78N - Q80T - KOAN ~ | o 5 8
E96T ~ R138T ~ G173T (SEQ ID NO: 71) |
K45S ~ F57N ~ K75N ~ P77T ~ K94N - ] . ; .
E96T + R138T ~ G173T (SEQ ID NO: 72) " n 8
K45N ~ V47T ~ K50N ~ V52T ~ V97N -
K99T ~ G173T - RI86N ~ K188T (SEQ ID - nd nd nd
NO: 73) |
K45E + FSTN - QI26N - RI38T - GI73T| | = A A
(SEQ ID NO: 74)
K45S « F57N + T63N - K65T -~ K94N - " - . o

E96T ~ R138T ~ G173T (SEQ ID NO: 75)

C200951PA.doc
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TIMP328 | (255
REbEEL LA A | MMz o | MRS | IR

EE | sl | T =
K45S ~ K50N ~ V52T ~ F57N - VO7N -
K99T - R138T - R186N ~ KI88T (SEQ ID ] nd nd nd
NO: 76) |
K45S - K50N ~ V52T - F57N ~ VOIN -
K99T - G173T - R186N - KI88T (SEQ ID ; nd nd nd
NO: 77)
K45N - V47T -~ F57N - K94N - E96T -
G173T ~ R186N ~ K188T (SEQ ID NO: 78) ) nd ad nd
K45N - V47T - F57N ~ K94N - E96T -
D110N - K112T ~ R186N - K188T (SEQ ID|  ++ 2 3 8
NO: 79)
K4SN + V47T ~ FSIN ~ VOIN ~ K99T ~ | _ ) .
R138T + G173T (SEQ ID NO: 80) #E
K45N - V47T ~ F5N -~ K99E GI73T -
R186N - K188T (SEQ ID NO: 81) | ; nd nd nd
K4SE - K49E - FS7N - K94N - E96T -
D11ON - K112T ~ G173T - R186N - KI188T |  + 2 tbd thd
(SEQ ID NO: 82)
K50N - V52T - K94N - E96T - RI38T - | o 5 )
G173T (SEQ ID NO: 83)
K4SE - K50N ~ V52T ~ K94N - E96T -
DI10N - K112T - RI38T - GI73T (SEQ ID|  + 2 2 1
NO: 84)
K50N ~ V52T ~ K94N - E96T - RI38T -
G173T - R186N - K188T (SEQ ID NO: 85) ; nd nd nd
K45E -~ F57N - T63N - K65T - K94N -
E96T - G173T - RI86N ~ K188T (SEQ ID i nd nd nd
NO: 86)
K45N - V47T - B57N - K94N ¥ E96T -
D1ION ~ K112T » G173T - R186Q - K188Q | +++ 2 3 12
(SEQ ID NO: 87)
K45S F57N K94N -~ E96T R138T G173T (SEQ
D NO: 88) tbd tbd tbd tbd
K45E FS7N K94N - E96T R138T G173T (SEQ
D NO: 89) tbd tbd tbd tbd
K45E F57N K94N - E96T DI10N ~ K112T
R138T G173T (SEQ ID NO: 90) tbd tbd tbd tbd
K45E F57N K94N - E96T RI38T GI73T
R186Q ~ K188Q (SEQ ID NO: 91) tbd tbd tbd tbd
K45E F57N K94N - E96T RI3ST GI73T
RI86E (SEQ ID NO: 92) tbd tbd tbd tbd
K4SE_FSTN KO4N - E96T RI8T GIT3T| . _ o o o

K188E (SEQ ID NO: 93)
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25103109335 SREEF|EHEEZE
FIGRIAE R E (104 £ 12 B 9 H)
TIMP-32¢ REF
e ) . MMP24]] | MMP94]
R (e EEOE | MMP2-9 | T {éf i {éf
EE | sssr
K45E F57N KO94N -~ E96T RI38T GI73T|  thd o g
R186N ~ K188T (SEQ ID NO: 94) t tbd
K45E K50N - V52T K94N ~ E96T DII0N -
K112T R138T G173T (SEQ ID NO: 95) tbd tbd tbd tbd
K45E K50N ~ V52T K94N - E96T RI38T
G173T K188E (SEQ ID NO: 96) tbd thd thd tbd
K50N ~ V52T F57N KO94N - E96T RI38T
G173T (SEQ ID NO: 97) tbd tbd tbd td
K50N ~ V52T F57N K94N ~ E96T DII0N -
K112T R138T (SEQ ID NO: 98) tbd tbd tbd td
K45E F57N K94N - E96T DI1ON -~ K112T
R138T (SEQ ID NO: 99) tbd tbd tbd tbd

1 EERHEREFER(WT) TIMP3ZER ;" -, f5/RFTEH

ZRBKEE/NR B AT TIMP-3 7 SR8 /K4

2 SEMEWT TIMP-32Z5EMAY 105 KA -
3 (LB N EHENMMP - S5 REE G IR £ &
R EHAEBGYHEPREZHF LS TIMP3IREELE 2B

B b AL B e FAMLRF L
x4 TIMP-3REE HE ZEE L R iFE

A b PNl | prgmas | IR

K45S ~ F57N ~ 1205F ~ A208G (SEQ ID NO: 57) 1* & nd
K45S ~ F57N ~ A208G (SEQ ID NO: 58) 1* & nd
K458S ~ F57N ~ 1205Y (SEQ ID NO: 59) 1* Fs nd
K45S ~ F57N ~ 1205Y ~ A208G (SEQ ID NO: 60) 1* & nd
K45N -~ V47T - F57N -~ K75N ~ P77T ~ K94N - ‘ a5y »
E96T ~ R138T ~ G173T (SEQ ID NO: 61) a
K45N - V47T - F57N ~ K94N - E96T - RI138T -~ s o s -
G173T (SEQ ID NO: 62)
K45N ~ V47T ~ K50N ~ V52T ~ FS7N ~ V97N ~ K99T A o4 nd
(SEQ ID NO: 63)
K458 ~ K50N -~ V52T -~ F57N ~ V97N ~ K99T -

4 R4 nd
R186N ~ K188T (SEQ ID NO: 64)
K455 - F57N ~ K94N - E96T - DI110N - K112T - 5 sss -
R138T ~ G173T (SEQ ID NO: 65) a
K45S ~ F57N ~ T63N ~ K65T ~ K94N ~ E96T ~ G173T 4 a3 "
(SEQ ID NO: 66)
K45N - V47T ~ K50N - V52T - F57N - V97N - ¢ o 4
K99T ~ R138T ~ R186N ~ K188T (SEQ ID NO: 67) = n
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S IO pgmas | TP
K458 - F57N - T63N - K65T - K94N - E96T - S . iy
QI26N ~ R138T (SEQ ID NO: 68) g
K45N - V47T - K50N « V52T - FSTN ~ VOIN ~ S s y
K99T ~ RI86N ~ K188T (SEQ ID NO: 69) G
K45N - V47T - KS0N ~ V52T - VO7N ~ K99T - S . y
R138T + R186N ~ K188T (SEQ ID NO: 70)
K45S ~ F57N - H78N - Q80T - K94N - E96T - X . -
RI38T ~ G173T (SEQ ID NO: 71) 5
K455 - F57N -~ K75N ~ P77T - K94N - E96T - X s y
RI38T - G173T (SEQ ID NO: 72)
K45N - V47T ~ K50N ~ V52T - V97N ~ K99T - 5 . .
G173T - R186N - K188T (SEQ ID NO: 73) ? n
I7<::)5E "F57N ~ Q126N - R138T ~ G173T (SEQ ID NO: ) s =
K455 -~ F57N ~ T63N - K65T - K94AN - EO6T - S s .
RI138T « G173T (SEQ ID NO: 75) o
K458 - K50N - V52T ~ F57N - VO7N - K99T - 5 s iy
R138T - RI86N - K188T (SEQ ID NO: 76) 5
K458 - K50N - V52T - F57N - VOIN - K99T - 5 s y
G173T - R186N - K188T (SEQ ID NO: 77) =
K45N ~ V47T ~ F57N - K94N - E96T - G173T - _
RI86N - K188T (SEQ ID NO: 78) > = nd
K45N -~ V47T - F57N - K94N - E96T - DIION - ; - .
K112T - R186N ~ K188T (SEQ ID NO: 79) = n
K45N - V47T ~ F57N - V97N - K99T ~ RI38T - ) = y
G173T (SEQ ID NO: 80)
K45N - V47T ~ F57N - K99E GI173T - RIS6N - ) _ )
K188T (SEQ ID NO: 81) = n
K45E - KA9E - F57N - K94N - E96T ~ DILON - -
K112T « G173T ~ R186N ~ K188T (SEQ ID NO: 82) > = &
K50N ~ V52T - K94N ~ E96T - RI38T - G173T (SEQ ) - -
ID NO: 83)
K45E - K50N - V52T - K94N - E96T - DIION - ; _ ;
K112T ~ R138T » G173T (SEQ ID NO: 84) = n
K50N ~ V52T ~ K94N ~ E96T ~ RI38T ~ G173T - -
R186N « K188T (SEQ ID NO: 85) > = nd
K45E ~ F57N -~ T63N ~ K65T - K94N ~ E96T - -
G173T - R186N ~ K188T (SEQ ID NO: 86) > = nd
K45N -~ V47T ~ F57N ~ K94N ~ E96T - DIION - ; - .
K112T - G173T - R186Q ~ K188Q (SEQ ID NO: 87) = n
1;;55 F57N K94N ~ E96T R138T G173T (SEQ ID NO ) o o
18{;;5]3 F57N K94N ~ E96T R138T G173T (SEQ ID NO: ) o o
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B Lo | e | T

) wa

K45E F57N K94N - E96T D110N - K112T R138T 5 tbd tbd

G173T (SEQ ID NO: 90)

K45E F57N K94N ~ E96T R138T G173T R186Q -~ 4 tbd tbd

K188Q (SEQ ID NO: 91)

K45E F57N K94N ~ E96T R138T G173T R186E (SEQ 4 o tbd tbd

ID NO: 92)

K45E F57N K94N ~ E96T R138T G173T K188E (SEQ 4 tbd tbd

ID NO: 93)

K45E F57N K94N ~ E96T R138T G173T R186N - 5 tbd tbd

K188T (SEQ ID NO: 94)

K45E K50N ~ V52T K94N ~ E96T DIION ~ K112T 4 tbd tbd

R138T G173T (SEQ ID NO: 95)

K45E K50N -~ V52T K94N -~ E96T RI138T G173T 4 tbd tbd

K188E (SEQ ID NO: 96) '

KS50N ~ V52T F57N K94N E96T R138T G173T (SEQ 5 tbd tbd

ID NO: 97)

K50N ~ V52T F57N K9%4N -~ E96T DI110ON -~ K112T 5 tbd tbd

R138T (SEQ ID NO: 98)

K45E FS57N K94N ~ E96T DI1I10ON -~ K112T R138T 4 tbd tbd

(SEQ ID NO: 99) '

4 BHARREMRAN-BEC B UEZEREES
B b 2 N-HEEAL A BE B B |

S5 HRFEREEROES2TRHE > ENFRFIFEZBER T
ATIMP3REZBEHRE R G TMEREET ZR/ERH -

* 12 7 55 208 2 /50 205 5 #E 17 28 8 {7 3 TIMP-3 h 2 K AAN-HE AL
fir 5 B w8 1L

Fiim s 2 Hh 28 8 2 5 H = K45S ~ F57N ~ D110ON « K112T ;
K458 ~ F57N - H78N - Q80T - DIION - K112T ; K45S + F57N

4

4

H78N ~ Q80T ~ D110ON ~ K112T ~ Q126N ; K45S -~ F57N -~ H78N

J

Q80T - K94N - E96T -~ QI26N ; K45S - F57N - H78N - Q80T
Q126N ~ G173T ; K45S ~ F57N ~ T63N -~ K65T ; K458 -~ F57N -~

4

T63N ~ K65T ~ K94N ~ E96T ; K45S ~ F57N ~ T63N -~ K65T ~ R138T
G173T ; K45N ~ V47T ~ F57N ~ T63N -~ K65T ~ R138T ~ G173T ;

4

K458 ~ FS7N ~» T63N ~ K65T ~ K94N ~ E96T ~ R138T ; K45N ~ V47T
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F57N -+ T63N - K65T - K94N - E96T -~ R138T ; K45S - F57N
QI26N -~ RI38T ~ G173T ; P56N -~ G58T ~ T63N ~ K65T ~ K94N
E96T ~ Q126N ~ G173T ; P56N ~ G5S8T ~ T63N ~ K65T ~ DI110ON
K112T ~ Q126N ~ G173T ; K49S ~ K50N ~ V52T ~ K53E ~ V97N
K99T -~ R186N ~ K188T ; K50N ~ V52T ~ V97N -~ K99T -~ R186N
K188T ; K49E -~ K53E -~ K188Q ; K50N ~ V52T ~ R186N - K~188T ;
K50N ~ V52T ~ F57N -~ R186N - KI188T ; K45S ~ K50N -~ V52T
F57N ~ RI186N -~ K188T ; KS50N ~ V52T ~ F57N -~ T63N - K65T
R186N -~ K188T ; K455 ~ K50N ~ V52T ~ FS7N - R186N -~ K188T ;
K458 -~ K49S ~ K50N ~ V52T ~ F57N ~ RI186N -~ KI188T ; K49S
K50N ~ V52T ~ F57N ~ V97N ~ K99T ~ R186N -~ K188T ; K458
K50N ~ V52T ~ F57N ~ V97N ~ K99T ~ R186N ~ KI188T ; K45E -
K50N + V52T ~ DI1ON ~ K112T ~ R138T ~ G173T ~ K188E ; K45E
F57N ~ DI1ON -~ K112T ~ R138T ~ G173T ~ KI188E ; K45E ~ K50N -
V52T ~ K94N ~ E96T ~ DI10ON ~ K112T ~ G173T ~ K188E ; K45E -
F57N ~ K94N ~ E96T ~ D110N ~ KI112T ~ G173T -~ K188E ; K45E
K50N ~ V52T ~ DI110ON ~ K112T ~ R138T »~ G173T ~ R186N ~ K188T ;
K45E ~ F57N ~ D110ON ~ K112T ~ R138T ~ G173T ~ R186N ~ KI188T ;
K45E » K50N ~» V52T ~ K94N ~ E96T ~ DI110ON ~ K112T ~ G173T -
R186N -~ K188T ; K45E ~ F57N ~ K94N ~ E96T ~ D110N -~ K112T -
G173T ~ R186N ~ K188T ; K45E ~ K50N ~ V52T ~ D110ON ~ K112T
R138T ~ G173T ~ R186Q ~ K188Q ; K45E ~ F57N ~ D110N ~ K112T -~
R138T ~ G173T ~ R186Q ~ K188Q ; K45E ~ K50N ~ V52T -~ K94N -
E96T ~ DIION ~ KII12T ~ G173T ~ R186Q ~ K188Q ; K45E ~ F57N
K94N -~ E96T ~ DI110ON ~ K112T ~ G173T ~ R186Q ~ K188Q ; K45E
K50N ~ V52T ~ DI1ION ~ KI112T ~ R138T ~ K188E ; K45E ~ F57N
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D110N ~ K112T ~ R138T ~ K188E ; K45E ~ K50N ~ V52T -~ K94N
E96T ~ DI1ION ~ KI112T -~ KI188E : K45E ~ F57N ~ K94N -~ E96T
D110N ~ K112T ~ KI188E ; K45E ~ K50N -~ V52T ~ D110N ~ K112T
R138T -~ R186N.~ K188T ; K45E ~ F57N ~ D110ON ~ K112T ~ R138T -
R186N ~ K188T ; K45E ~ K50N ~ V52T ~ K94N - E96T ~ D110N
K112T ~ R186N ~ K188T ; K45E -~ F57N ~ K94N - E96T -~ D110N -
K112T ~ R186N ~ K188T ; K45E ~ K50N ~ V52T ~ D110N ~ K112T
RI138T ~ R186Q ~ K188Q ; K45E ~ F57N ~ DI110N ~ K112T ~ R138T
R186Q -~ K188Q : K45E -~ K50N ~ V52T ~ K94N ~ E96T - DilON \
K112T ~ R186Q ~ K188Q ; K45E ~ F57N ~ K94N - E96T ~ D110N
K112T ~ R186Q ~ K188Q ; K50N ~ V52T ~ DI10ON ~ K112T ~ R138T
G173T ~ K188E ; K45S ~ F57N ~ D110N ~ K112T ~ R138T ~ G173T
K188E ; K50N -~ V52T ~ K94N -~ E96T ~ D1I0ON -~ K112T ~ G173T
K188E ; K45S ~ F57N ~ K94N ~ E96T - DI1ON ~ K112T ~ G173T -
K188E ; K50N ~ V52T ~ D110ON ~ K112T ~ R138T ~ G173T ~ R186N
K188T ; K45S ~ F57N ~ DI10ON ~ K112T ~ R138T ~ G173T ~ R186N
K188T ; K50N ~ V52T ~ K94N -~ E96T ~ D110ON -~ K112T ~ G173T -

RI186N ~ K188T ; K45S ~ F57N ~ K94N -~ E96T -~ DI110ON -~ K112T -

4

G173T ~ R186N ~ K188T ; K50N ~ V52T ~ D110N ~ K112T -~ R138T

7

G173T ~ R186Q ~ K188Q ; K458 ~ FS7N ~ DI10ON -~ K112T ~ R138T

4

G173T
KI112T ~ G173T ~ R186Q ~ K1838Q ; K458 ~ F57N ~ K94N ~ E96T

R186Q ~ K188Q ; K50N ~ V52T ~ K94N ~ E96T ~ D110N

DIION

4

K112T ~ G173T ~ R186Q ~ K188Q ; K50N ~ V52T ~ D110ON
K112T ~ R138T ~ K188E ; K45S ~ F57N ~ D110ON ~ K112T ~ R138T
K188E ; K50N ~ V52T ~ K94N ~ E96T -~ DI110N ~ K112T ~ K188E ;
K45S -~ F57N ~ K94N -~ E96T ~ D110N ~ KI112T ~ K188E ; K50N
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V52T ~ D110ON ~ K112T ~ R138T ~ R186N -~ K188T ; K45S ~ F57N
D110N ~ K112T ~ R138T ~ R186N ~ K188T ; K50N -~ V52T ~ K94N -
E96T ~ D110N ~ K112T ~ R186N ~ K188T ; K45S ~ F57N ~ K94N
E96T ~ D110N -~ K112T ~ R186N -~ K188T ; K50N - V52T ~ DI110ON
K112T ~ R138T ~ R186Q ~ K188Q ; K45S ~ F57N ~ DI110ON ~ K112T

R138T -~ R186Q ~ K188Q ; K50N -~ V52T » K94N ~ E96T » D110N

4

F57N ~ K94N ~ E96T ~ D110ON

’

K112T -~ R186Q ~ K188Q ; K458
V52T ~ K94N ~ E96T - D110ON -

4

K112T ~ R186Q - K188Q ; K50N

4

K112T ~ R138T ~ G173T ; K50N -~ V52T ~ K94N ~ E96T - R138T -
G173T ; K45E ~ F57N ~ K94N ~ E96T ~ D110N -~ K112T ~ R138T
G173T ; K45E ~ F57N ~ K94N ~ E96T -~ R138T ~ G173T ; K45S
F57N ~ K94N ~ E96T -~ D110ON -~ KI112T ~ R138T ~ G173T.; K458 -
F57N ~ K94N ~ E96T -~ R138T ~ G173T ; K45N ~ V47T ~ -~ H78N -
Q80T ~ Q126N ~ R186Q - K188Q ; K45N ~ V47T ~ F57N -~ H78N -
Q80T ~ Q126N ~ R186Q ~ K188Q ; K45N ~ V47T ~ F57N -~ H78N
Q80T ~ K94N ~ E96T ~ Q126N ; K45N -~ V47T - F57N - H78N
Q80T ~ Q126N ~ R138T ; K45N ~ V47T -~ F57N ~ H78N - Q80T
R138T ~ R186Q ~ K188Q ; K45N ~ V47T ~ F57N -~ H78N -~ Q80T -
K94N ~ E96T ~ DI10ON ~ K112T ~ R186Q ~ K188Q ; K50N ~ V52T
K94N -~ E96T ~ H78N - Q80T - R138T ; K50N - V52T - K94N
E96T ~ H78N ~ Q&80T -~ R138T ~ R186Q ~ K188Q ; K45E -~ F57N -
Q126N + R138T » R186Q ~ K188Q ; K45N ~ V47T -~ F57N ~ Q126N
RI138T ~ R186Q ~ K188Q ; K45N -~ V47T ~ F57N ~ H78N -~ Q80T -~
R186Q ~ KI188Q ; K45S ~ F57N ~ H78N ~ Q80T ~ Q126N ~ R138T -
R186Q > K188Q ;5 K458 ~ F57N ~ H78N ~ Q80T ~ K94N -~ E96T -
RI38T ~ R186Q ~ KI188Q ; K50N - VSZT » K94N -~ E96T -~ H78N -
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Q80T - R138T ; K45N + V47T ~ F57N - K94N -~ E96T - DI10N -
K112T ~ R186Q - K188Q ; K45S ~ F57N ~ H78N - Q80T - K94N -
E96T ~ R138T ; K45N + V47T - F57N ~ K94N -~ E96T -~ DI1I1ON -
K112T + R186Q % K45N V47T ~ F57N ~ K94N -~ E96T -~ D110N -
K112T ~ K188Q - [ FZe 8 & o 'E 7] 414 3L Ay 4t 7 17 84 fF ROHls -

| CSE D |

FAR))
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[FFizR]

EEH
(£
B
[
NimEE
B3

<110>

<120>

<130> A-182

BT BEH
R Hl&

&L BT
) TREEANE
HEX FrHT

7-US-PSP2

<140>
<l4l>

<150>
<151>

<1505

<151>

<150>
<151>

61/802,988
2013-03-18

61/798,160
2013-03-15

61/782,613
2013-03-14

<160> 99
<170>
<210> 1

<21ll> 633
<212> DNA
<213> H A

<400> 1
atgacccctt

gecgaggegt
gtgatceggg
gtctacacca
tacatccaca
cagtacctge
gtggagaggt
ctgggttgta

aacgagtgtc

C200951SEQA.doc

ggeteggget
gecacatgetc
ccaaggtggt
tcéagcagat
cggaagcettc
tgacaggtcg
gggaccagct
actgcaagat

tctggaccega

PatentIn version 3.5

categtgete
gccecagccac
ggggaagaag
gaagatgtac
cgagagtctc

cgtctatgat

caccactetec:

caagtcctgce

catgctcectece

ctgggcaget
cccecaggacyg
ctggtaaagg
cgaggcttca
tgtggeetta
ggcaagatgt
cagcgcaagg
tactacctgce

aatttcggtt

& B Ml = AU(TIVMP-3)2 AERRIIGEIT . 8988 « AW R

ggagectggg
ccttetgeaa
aggggocctt
ccaagatgcc
agctggaggt
acacggggct
ggctgaacta
cttgctttgt

accetggceta

ggactggggce
ctoegacate
cggecacgctg
ccatgtgeag
caacaagtac
gtgeaactte
ﬁéggtatcac
gacttcecaag

ccagtccaaa

60
120
180
240
300
360
420
480

540
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cactacgect gcatccggca gaagggéggc tactgcadct. ggtaccgagg atgggecccece 600

ccggataaaa gcatcatcaa tgccacagac ccc 633

<210> 2

<211> 211
«212> PRT
<213> HA

<400> 2
Met Thr Pro Trp Leu Gly Leu Tle Val Leu Leu Gly Ser Trp Ser Leu
1 5 10 - 15

Gly Asp Trp Gly Ala Glu Ala Cys Thr Cys Ser Pro Ser His Pro Gln
20 25 30

Asp Ala Phe Cys Asn Ser Asp Ile val Ile Arg Ala Lys val val Gly
35 . 40 45

Lys Lys Leu Val Lys Glu CGly Pro Phe Gly Thr Leu Val Tyxr Thr Ile
50 55 ' 60

Lys Gln Met Lys Met Tyr Arg Gly Phe Thr Lys Met Pro His Val Gln
65 70 75 . 80

Tyr Ile His Thr Glu Ala Ser Glu Ser Leu Cys Gly Leu Lys Leu Glu
85 90 95

val Asn Lys Tyr Gln Tyr Leu Leu Thr Gly Arg Val Tyr Asp Gly Lys
1Q0 105 110

Met Tyr Thr Gly Leu Cys Asn Phe Val Glu Arg Trp Asp Gln Leu Thr
115 120 125

Leu Ser Gln Arg Lys Gly Leu Asn Tyr Arg Tyr His Leu Gly Cys Asn
130 " 135 140 .

Cys Lys Ile Lys Ser Cys Tyr Tyr Leu Pro Cys Phe Val Thr Ser Lys
145 150 158 160

Asn Glu Cys Leu Trp Thr Asp Met Leu Ser Asn Phe Gly Tyr Pro Gly

165 190 175
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Tyr Gln Ser Lys His Tyr Ala Cys Ile Arg Gln Lys Gly Gly Tyr Cys
180 185 190

Ser Trp Tyr Arg Gly Trp Ala Pro Pro Asp Lys Ser Ile Ile Asn Ala
195 200 205

Thx Asp Pro
210

©<210> 3
<211l> 211
<212> PRT

<213> ATFF%]

<220>
<223> \TFFIHM : SRSk

<220>
<221> MOD_RES
<222> (1)..(1)

<223> R BIREFIINE MetTiE—EaLR

<220>
<221> MOD_RES
<222> (2)..(2)

<223> ZRE EIREHHIA TS T— L

<220>
<221> MOD_RES
222> (3)..(3)

<223> ZREEIFEHIKZProsT ik
<220>

<221> MOD_RES
<222> (4)..(4)

<223> e BIRISRIA Y T T —Iasis
<220>

<221> MOD_RES
<222> (5)..(58)

<223> RERIFFWRINZLeusliT—fEEEE

<220>
<221> MOD_RES
<222> (6)..(6)

<223> ZRE RIFEHRIRS Cly BT — 5B

<220>
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<221> MOD RES
<2225 (7).

<223> HH %1:: BE ke LeusliT— IR

<220>

«221> MOD_. RES

<222> {8) .. (8)

<223> RE; ﬁiﬁ{a Bk e BT — LR

<220>
<221> MOD_RES
«222> {9)..(9)

<2233 EKEE{JE{ SHRIkZ Vals R

<220>
<221> MOD_RES
«222> {10)..(11)

<2235 ZE 5‘;@{‘%}*& Rt LeuSfE—EEmk

<220>
«221> MOD_RES
<2225 (12)..(12)

<2235 FEEIF{EIKT ClysE— R

220>
<2215 MOD_RES
222> (13) . (13)

<223> B %{m SEERLY Sera i —IEER

<2203
<221> MOD_RES
«222> (14) (1)

<2235 ;{{55:4?4 ety TrpakiT— ok

<220>
<221> MOD_RES
<222 (15) {15)

<223> KH %Aﬁﬁﬂ%{i{&rj{fﬂﬁ%@

<220>

<221> MOD_RES

22225 {16)..(16)

<223> ZKH EYESEERL Y Leuskit—IEEERR

<220>
<221> MOD_RES
<222> (17) .{(17)

<223> SRE EEEHEINY Gly Sy E — R

<220>

<221> MOD_RES

<222> (18) s (18)

<223> RISk AspRE—IEER
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<220>

<221> MOD_RES

<222> (19)..(19)

<223> ZRE BFEWIKC TpeF—EERE

<220>
<2213 MOD_RES
<222> {(20)..(20)

<223> R H EFEWI Cly ST — =

<220>
<221> MOD_RES
<222> (21)..{21)
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Trp
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Phe

Asn

Tyr

Met

145

Cys

Pro

<210>
<21l>
<212>

Val

Tyr

Leu

130

Leu

Ile

Pro

66
188
PRT

Glu

Thr

115

Pro

Ser

Arg

Asp

<213> &A

<220>

<223>

<400> 66
Cys Thr Cys Ser Pro Ser His

1

Arg

100

Tyr

Cys

Asn

Gln

Lys
180

Trp Asp Gln Leu Thr Leu Ser Gla Arg

105

His Leu Gly Cys Asn Cys Lys Ile Lys

120 125

Phe Val Thr Ser Lys.Asn Glu Cys Leu
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140

Phe Thr Tyr Pro Gly Tyr Gln Ser Lys

150
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Lys Gly Gly Tyr Cys Ser Trp Tyr Arg

165
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Ser Ile Ile Asn Ala Thr Asp Pro

5

Ile vVal Ile Arg Ala Ser Val
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Pro Asn Gly Thr Leu Val Tyr

35

Gly Phe Tnr Lys. Met  Pro ‘Hig
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Glu Ser Leu Cys Gly Leu Asn
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Leu Thr Gly Arg Val Tyr Asp Gly Lys Met Tyr Thr Gly Leu Cys Asn
85 90 95

Phe Val Glu Arg Trp Asp Gln Leu Thr Leu Ser Gln Arg Lys Gly Leu
100 105 110

Asn Tyr Arg Tyr His Leu Gly Cys Asn Cys Lys Ile Lys Ser Cys Tyr
115 120 125

Tyr Leu Pro Cys Phe Val Thr Ser Lys Asn Glu Cys Leu Trp Thr Asp
130 135 140

Met Leu Ser Asn Phe Thr Tyr Pro Gly Tyr Gln Ser Lys His Tyr Ala
145 150 155 160

Cys Ile Arg Gln Lys Gly Gly Tyr Cys Ser Trp Tyr Arg Gly Trp Ala
165 170 175

Pro Pro Asp Lys Ser Ile Ile Asn RAla Thr Asp Pro
- 180 185

<210> 67

<211> 188
<212> PRT
<213> %‘3)\

<220>
<223> huTIMP3(K45N,V47T,KSON,V52T,F57N,V97N,K99T,R138T,R186N,K188T)

<400> 67
Cys Thr Cys Ser Pro Ser His Pro Gln Asp Ala Phe Cys Asn Ser Asp
1 5 10 15

Ile Val Ile Arg Ala Asn Val Thr Gly Lys Asn Leu Thr Lys Glu Gly
20 25 30

Pro Asn Gly Thr Leu Val Tyr Thr Ile Lys Gln Met Lys Met Tyr- Arg
35 40 45

Gly Phe Thr Lys Met Pro His Val Gln Tyr Ile His Thx Glu Ala Ser
50 55 60
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Gly Phe Thr Lys Met Pro His Val Gln Tyr Ile His Thr Glu Ala Ser
50 55 60

Glu Ser Leu Cys Gly Leu Asn Leu Thr Val Asn Lys Tyr Gln Tyr Leu
65 70 75 80

Leu Thr Gly Arg Val Tyr Asp Gly Lys Met Tyr Thr Gly Leu Cys Asn
85 90 95

Phe Val Glu Arg Trp Asp Asn Leu Thr Leu Ser Gln Arg Lys Gly Leu
100 105 110

Asn Tyr Thr Tyr His Leu Gly Cys Asn Cys Lys Ile Lys Ser Cys Tyr
115 120 125

Tyr Leu Pro Cys Phe Val Thr Ser Lys Asn Glu Cys Leu Trp Thr Asp
130 135 140

Met Leu Ser Asn Phe Gly Tyr Pro Gly Tyr Gln Ser Lys His Tyr Ala
145 150 : 155 160

Cys Ile Arg Gln Lys Gly Gly Tyr Cys Sexr Trp Tyr Arg Gly Trp Ala
165 170 175

Pro Pro Asp Lys Ser Ile Ile Asn Ala Thr Asp Pro
180 185

<210> 69

<211> 188
<212> PRT
<213> HA

<220>
<223> huTIMP3(K45N,V47T,K50N,V52T,F57N,V97N,K99T,R186N,K188T)

.<400> 69
Cys Thr Cys Ser Pro Ser His Pro Gln Asp Ala Phe Cys Asn Ser Asp
1 5 10 15

Ile Val Ile Arg Ala Asn Val Thr Gly Lys Asn Leu. Thr Lys Glu Gly
20 25 30
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<400> 71
Cys Thr Cys. Ser Pro Ser His Pro Gln Asp Ala Phe Cys Asn Ser Asp
1 5 10 15

Ile Val Ile Arg Ala Ser Val Val Gly Lys Lys Leu Val Lys Glu Gly
20 25 30

Pro Asn Gly Thr Leu Val Tyr Thr Ile Lys Gln Met Lys Met Tyr Arg
35 40 45

Gly Phe Thr Lys Met Pro Asn Val Thr Tyr Ile His Thr Glu Ala Ser
50 55 60

Glu Ser Leu Cys Gly Leu Asn Leu Thr Val Asn Lys Tyr Gln Tyr Leu
65 70 75 80

Leu Thr Gly Arg Val Tyr Asp Gly Lys Met Tyr Thr Gly Leu Cys Asn
85 90 95

Phe Val GIu Arg Trp Asp Gln Leu Thr Leu Ser Gln Arg Lys Gly Leu
100 105 110

Asn Tyr Thr Tyr His Leu Gly Cys Asn Cys Lys Ile Lys Ser Cys Tyr
115 120 125

Tyr Leu Pro Cys Phe Val Thr Ser Lys Asn Glu Cys Leu Trp Thr Asp
130 135 140

Met Leu Ser Asn Phe Thr Tyr Pro Gly Tyr Gln Ser Lys His Tyr Ala
145 150 155 160

Cys Ile Arg Gln Lys Gly Gly Tyr Cys Ser Trp Tyr Arg Gly Trp Ala
165 170 175

Pro Pro Asp Lys Ser Ile Ile Asn Ala Thr Asp Pro
180 185

<210> 72

<211l> 188
<212> PRT
<213> %‘j\
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<220>
<223> huTIMPB(K4SS,F57N,K7SN,P77T,K94N,E96T,R138T,G173T)

<400> 72
Cys Thr Cys Ser Pro Ser His Pro Gln Asp Ala Phe Cys Asn Ser Asp
1 5 10 15

Ile Val Ile Arg Ala Ser Val Val Gly Lys Lys Leu Val Lys Glu Gly
20 25 30

Pro Asn Gly Thr Leu Val Tyr Thr Ile Lys Gln Met Lys Met Tyr Arg
35 40 45

Gly Phe Thr Asn Met Thr ‘His Val Gln Tyr Ile His Thr Glu Ala Ser
50 55 60

Glu Ser Leu Cys Gly Leu Asn Leu Thr Val Asn Lys Tyr Gln Tyr Leu
65 70 75 80

Leu Thr Gly Arg Val Tyr Asp Gly Lys Met Tyr Thr Gly Leu Cys Asn
85 90 95

Phe Val Glu Arg Trp Asp Gln Leu Thr Leu Ser Gln Arg Lys Gly Leu
100 105 110

Asn Tyr Thr Tyr His Leu Gly Cys Asn Cys Lys Ile Lys Ser Cys Tyr
115 120 125

Tyr Leu Pro Cys Phe Val Thr Ser Lys Asn Glu Cys Leu Trp Thr Asp
130 135 140

Met Leu Ser Asn Phe Thr Tyr Pro Gly Tyr Gln Ser Lys His Tyr Ala
145 150 155 160

Cys Ile Arg Gln Lys Gly Gly Tyr Cys Ser Trp Tyr Arg Gly Trp Ala
165 170 175

Pro Pro Asp Lys Ser Ile Ile Asn Ala Thr Asp Pro
180 185

<210> 73
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<211> 188
<212> PRT
<213> FA
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<223> huTIMP3 (K45N,V47T,K50N, V52T, V97N, K99T,G173T,R186N, K188T)
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<223> huTIMP3(K4SS,KSON,V52T,F57N,V97N,K99T,R138T,R186N,K188T)
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Asn Tyr Thr Tyr
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Tyr Leu Pro Cys
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130
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Met Leu Ser Asn Phe Gly Tyr Pro Gly Tyr Gln Ser Lys His Tyr Ala
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Cys Ile Asn Gln

Pro Pro Asp Lys

<210> 77
<211l> 18
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<212> PRT
<213> HA

<220>
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Met Leu Ser Asn Phe

145

Cys Ile Arg Gln Lys

165

Pro Pro Asp Lys Ser

<210>
<21l>
<212>
<213>

<220>

<223>

<400> 90

90
188
PRT

A

180

Cys Thr Cys Ser

1

Ile

Pro

Gly

Glu

65

Leu

Phe

Asn
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Val

Asn

Phe

50

Ser

Thr

Val

Tyr

Ile

Gly

Thr

Leu

Gly

Glu

Thr
115

Arg

Thr

Lys

Cys

Axrg

Arg

100

Tyxr

HuTIMP3 (K45E,

Pro

Ala

Leu

Gly

Val

85

Trp

His

Thr Tyr Pro Gly Tyr Gln Ser Lys His Tyr Ala

150

155

160

Gly Gly Tyr Cys Ser Trp Tyr Arg Gly Trp Ala

170

Ile Ile Asn Ala Thr Asp Pro

F57N, KO94N,

Ser His Pro

Glu val val

Val Tyr Thr
40

Pro His Val
55

Leu Asn Leu
70

Tyr Asn Gly

Asp Gln Leu

Leu Gly Cys
120

145

E96T, D110ON, KI112T,

Gln Asp Ala
10

Gly Lys Lys
25

Ile Lys Gln

Gln Tyr Ile

Thr Val Asn
75

Thr Met Tyr
20

Thr Leu Ser
105

Asn Cys Lys
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Tyr Leu Pro Cys Phe Val Thr Ser Lys Asn Glu Cys Leu Trp Thxr Asp
130 135 140

Met Leu Ser Asn Phe Thr Tyr Pro Gly Tyr Gln Ser Lys His Tyr Ala
145 150 155 - 160

Cys Ile Arg Gln Lys Gly Gly Tyr Cys Ser Trp Tyr Arg Gly Trp Ala
165 170 175

Pro Pro Asp Lys Ser Ile Ile Asn Ala Thr Asp Pro
180 185

<210> 91

<211> 188
<212> PRT
<213> & A

<220>
<223> HuTIMP3 (K45E, F57N, K94N, E96T, R138T, G173T, R186Q, K188Q)

<400> 91
Cys Thr Cys Ser Pro Ser His Pro Gln Asp Ala Phe Cys Asn Ser Asp
1 5 10 15

Ile Val Ile Arg Ala Glu Val Val Gly Lys Lys Leu Val Lys Glu Gly
20 25 30

Pro Asn Gly Thr Leu Val Tyr Thr Ile Lys Gln Met Lys Met Tyr Arg

Gly Phe Thr Lys Met Pro His Val Gln Tyr Ile His Thr Glu Ala Ser
50 55 60

Glu Ser Leu Cys Gly Leu Asn Leu Thr Val Asn Lys Tyr Gln Tyr Leu
65 70 75 80

Leu Thr Gly Arg Val Tyr Asp Gly Lys Met Tyr Thr Gly Leu Cys Asn
85 90 95

Phe Val Glu Arg Trp Asp Gln Leu Thr Leu Ser Gln Arg Lys Gly Leu
100 105 110
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Asn
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Met

145

Cys

Pro

Tyr Thr
115

Leu Pro

130
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65
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Phe Val
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Thr
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130
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145

Cys Ile

Pro Pro

<210> 93
<211> 18
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8
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<400> 93
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1

Ile Val
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Gly
35

Arg
20

Thr

5

Ala
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Gly Phe Thr Lys Met

50

Glu Sexr Leu Cys Gly

65
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Leu Thr Gly Arg Val Tyr Asp Gly Lys Met Tyr Thr Gly Leu Cys Asn
85 90 95

Phe Val Glu Arg Trp Asp Gln Leu Thr Leu Ser Gln Arg Lys Gly Leu
100 105 110

Asn Tyr Thr Tyr His Leu Gly Cys Asn Cys Lys Ile Lys Ser Cys Tyr
115 . 120 125

Tyr Leu Pro Cys Phe Val Thr Ser Lys Asn Glu Cys Leu Trp Thr Asp
130 135 140

Met Leu Ser Asn Phe Thr Tyr Pro Gly Tyr Gln Ser Lys His Tyr Ala
145 150 155 160

Cys Ile Arg Gln Glu Gly Gly Tyr Cys Ser Trp Tyr Arg Gly Trp Ala
165 170 175

Pro Pro Asp Lys Ser Ile Ile Asn Ala Thr Asp Pro
180 185

<210> 94

<211l> 188
<212> PRT
<213> FEA

<220>
<223> HuTIMP3 (K45E, F57N, X94N, E96T, R138T, G173T, R186N, K188T)

<400> 94
Cys Thr Cys Ser Pro Ser His Pro Gln Asp Ala Phe Cys Asn Ser Asp
1 5 10 15

Ile Val Ile Arg Ala Glu Val Val Gly Lys Lys Leu Val Lys Glu Gly
20 25 - 30

Pro Asn Gly Thr Leu Val Tyr Thr Ile Lys Gln Met Lys Met Tyr Arg
35 40 45

Gly Phe Thr Lys Met Pro His Val Gln Tyr Ile His Thr Glu Ala Ser
50 55 60
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Glu Ser Leu Cys Gly Leu Asn Leu Thr Val Asn Lys Tyr Gln Tyr Leu
65 70 75 80

Leu Thr Gly Arg Val Tyr Asp Gly Lys Met Tyr Thr Gly Leu Cys Asn
85 90 95

Phe Val Glu Arg Trp Asp Gln Leu Thr Leu Ser Gln Arg Lys Gly Leu
100 105 110

Asn Tyr Thr Tyr His Leu Gly Cys Asn Cys Lys Ile Lys Ser Cys Tyr
115 120 125

Tyr Leu Pro Cys Phe Val Thr Ser Lys Asn Glu Cys Leu Trp Thr Asp
130 135 . 140

Met Leu Ser Asn Phe Thr Tyr Pro Gly Tyr Gln Ser Lys His Tyr Ala
145 150 155 160

Cys Ile Asn Gln Thr Gly Gly Tyr Cys Ser Trp Tyr Arg Gly Trp Ala
165 170 175

Pro Pro Asp Lys Ser Ile Ile Asn Ala Thr Asp Pro
180 185 -

<210> 95

<211> 188
<212> PRT
<213> HA

<220>
<223> HuTIMP3 (K45E, KS50N, V52T, K94N, E96T, D110ON, X112T, R138T, G173T)

<400> 95
Cys Thr Cys Ser Pro Ser His Pro Gln Asp Ala Phe Cys Asn Ser Asp
1 5 10 15

Ile Val Ile Arg Ala Glu Val Val Gly Lys Asn Leu Thr Lys Glu Gly
20 25 30

Pro Phe Gly Thr Leu Val Tyr Thr Ile Lys Gln Met Lys Met Tyr Arg
35 40 45
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Gly Phe Thr Lys Met Pro His Val Gln Tyr Ile His Thr Glu Ala Ser
50 55 60

Glu Ser Leu Cys Gly Leu Asn Leu Thr Val Asn Lys Tyr Gln Tyr Leu
65 70 75 80

Leu Thr Gly Arg Val Tyr Asn Gly Thr Met Tyr Thr Gly Leu Cys Asn
85 90 95

Phe Val Glu Axg Trxp Asp Gln Leu Thr Leu Ser Gln Arg Lys Gly Leu
100 105 110

Asn Tyr Thr Tyr His Leu Gly Cys Asn Cys Lys Ile Lys Ser Cys Tyr
115 120 125

Tyr Leu Pro Cys Phe Val Thr Ser Lys Asn Glu Cys Leu Trp Thr Asp
130 135 140

_Met Leu Ser Asn Phe Thr Tyr Pro Gly Tyr Gln Ser Lys His Tyr Ala
145 150 155 160

Cys Ile Arg Gln Lys Gly Gly Tyr Cys Ser Trp Tyr Arg Gly Trp Ala
165 170 . 175

Pro Pro Asp Lys Ser Ile Ile Asn Ala Thr Asp Pro
180 185

<210> 96

<21l> 188
<212> PRT
<213> BA

<220>
<223> HuTIMP3 (K45E, K50N, V52T, K94N, E96T, R138T, G173T, K188E)

<400> 96
Cys Thr Cys Ser Pro Ser His Pro Gln Asp Ala Phe Cys Asn Ser Asp
1 5 10 15

Ile Val Ile Arg Ala Glu Val Val Gly Lys Asn Leu Thr Lys Glu Gly
20 25 30
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1
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Ile val Ile Arg Ala Lys Val Val Gly Lys Asn Leu Thr Lys Glu Gly
20 25 30

Pro Asn Gly Thr Leu Val Tyr Thr Ile Lys Gln Mét Lys Met Tyr Axg
35 40 45

Gly Phe Thr Lys Met Pro His Val Gln Tyr Ile His Thr Glu Ala Ser
50 55 60

Glu Ser Leu Cys Gly Leu Asn Leu Thr Val Asn Lys Tyr Gln Tyr Leu
65 70 75 80

Leu Thr Gly Arg Val Tyr Asp Gly Lys Met Tyr Thr Giy Leu Cys Asn
85 90 95

Phe Val Glu Arg Trp Asp Gln Leu Thr Leu Ser Gln Arg Lys Gly Leu
. 100 105 110

Asn Tyr Thr Tyr His Leu Gly Cys Asn Cys Lys Ile Lys Ser Cys Tyr
115 120 125

Tyr Leu Pro Cys Phe Val Thr Ser Lys Asn Glu Cys Leu Trp Thr Asp
130 135 140

Met Leu Ser Asn Phe Thr Tyr Pro Gly Tyr Gln Ser Lys His Tyr Ala
145 150 155 160

Cys Ile Axrg Gln Lys Gly Gly Tyr Cys Ser Trp Tyr Arg Gly Trp Ala
165 170 175

Pro Pro Asp Lys Ser Ile Ile Asn Ala Thr Asp Pro
180 185

<210> 98

<211l> 188
<212> PRT
<213> FHA

<220>
<223> BuTIMP3 (K50N, V52T, F57N, K94N, E96T, D110N, K112T, R138T)
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<400> 98
Cys Thr Cys

1
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Gly
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<210> 99

<211> 188
<212> PRT
<213> BA
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<220>
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K45S ; V47T ; K49N ; K49E ; K49S ; K50N ; L51T ; L5IN ;
V52T 5 K53T ;7 P56N ; F57N ; G58T ; T63E ; T63N ; K65T ;
K65N ; M67T ; K68S ; T74E ;s K75N ; P77T ; H78D ; H78E ;
H78N ; Q80E ; Q80T ; K94N ; E96T ; E96N ; V97N ; NOS8T ;
K99T ; DI110ON ; K112T ; Q126N ; K133S ;7 R138T ; R138N ;
H140T ; T158N ; K160T ; T166N ; M168T ; G173T ; H181IN ;
A183T ; RI1I86N ; R186Q - R186E ~ K188T ; K188Q ~ K188E -
P201N ; K203T ; I205F ~ 1205Y ~ A208G ~ A208V & A208Y o
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SIAZZEEHBUTHEHRZENZTIMP3IEERFIINER © &
EHERAS-SAZIEE B ERARI3-1002 BiK » B2l
121-125 7 @3 © A& AL 143-1527 B i 5 Br i F5 156-164 ;
BEEERKRIS3-1912EE » REMHAE -
7. WHEKFEO6ZTIMP-3ZEEEQE » HP 5| AWM - =@ - [U@E -
T B B S B (B 7 M DL B ) N2 32 s 2R A fir B
8. —HE&oHITIMPIZEREELE  HEFREMKFIIBESEQ ID
NO: 2F i /RTIMP-3 Z Z A& IR E /D I5S% —E Ak & Ig, » H
PERRBENBAAEL - EEERUTHEHR IR
(a) B 48 £ #F TIMP-1 - TIMP-25% TIMP-4%5 & % & > TIMP-3 55
EEMZERELNTIMPIRER NS EERE D Y — %S
& ZE &
OEERESBKESHBEEZ — KL EHEE
()5 #BZ TIMP-328 B A B H R B 2B LRP-1Z HE /£ H
BN — B % (E ZE
(D5 HEBZTIMP3EEEABFENBEIINEEH Y 2 HEEH
B/ N — B S (e &
()M 5% RARTIMP-3[FF RN —B % [ E BB A A
(D&M RZEE NE R/NEREME
@EIAZD—ENHEFEREEAMUE Y —HHEEE &
(W()-(F AT~ ERENEHSE -
9. WHEKESZTIMP-3ZEE#ELE » HGEEHHRUTHEMZEE
i K45E - K498 ; (SEQ ID NO: 5)

TH

ii. K45E ~ K49E ; (SEQ ID NO: 6)
iii. K45E ~ T63E ; (SEQ ID NO: 7)
iv. K45E - Q80E ; (SEQ ID NO: 8)
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v. K45E ~ T63E ~ H78E ; (SEQ ID NO: 10)
vi. T63E ~ H78E ~ Q80E ; (SEQ ID NO: 11)
vii. K45E - T63E ~ H78E - Q80E ; (SEQ ID NO: 12)
viii. T63E - T74E ~ H78E ; (SEQ ID NO: 13)
ix. T63E ~ T74E ~ H78D ; (SEQ ID NO: 14)
~x. L51T ~ T74E - H78D ; (SEQ ID NO: 53)
xi. T74E ~ H78E ~ Q80E ; (SEQ ID NO: 16)
xii. T74E -~ H78D ~ Q80E ; (SEQ ID NO: 17)
xiii. K45N ~ V47T ; (SEQ ID NO: 26)
xiv. K65N ~ M67T ; (SEQ ID NO: 37)
xv.K45N ~ V47T - T63E ~ T74E + H78E ; (SEQ ID NO: 18)
xvi. K49N -~ L51T ~ T63E + T74E -~ H78E ; (SEQ ID NO: 19)
xvii. K45E - K49N ~ L51T ~ T63E ; (SEQ ID NO: 20)
xviii. K49N + L51T ~ T74E ~ H78E ; (SEQ ID NO: 21)
xix. K49N -~ L51T ; (SEQ ID NO: 27)
xx.K50N + V52T ; (SEQ ID NO: 30)
xxi. LS5IN ~ K53T ; (SEQ ID NO: 54)
xxii. F57N; (SEQ ID NO: 33)
xxiii. P56N - G58T ; (SEQ ID NO: 31)
xxiv. T63N ~ K65T ; (SEQ ID NO: 36)
xxv. P56N -~ G58T ~ T63N ~ K65T ; (SEQ ID NO: 32)
xxvi. K75N ~ P77T ; (SEQ ID NO: 38)
xxvii. H78N ~ Q80T ; (SEQ ID NO: 39)
xxviii. K94N ~ E96T ; (SEQ ID NO: 40)
xxix. E96N  N98T ; (SEQ ID NO: 41)
xxxXx. V97N ~ K99T ; (SEQ ID NO: 42)
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xxxi. DII1ON ~ K112T ; (SEQ ID NO: 43)

xxxii. Q126N ; (SEQ ID NO: 44)

xxx1ii. R138N ~ H140T ; (SEQ ID NO: 46)

xxx1v. R138T ; (SEQ ID NO: 45)

xxxv. TI58N ~ K160T ; (SEQ ID NO: 47)

xxxvi. T166N ~ M168T ; (SEQ ID NO: 48)

xxxvii. G173T ; (SEQ ID NO: 49)

xxxviii. HI8IN ~ AI183T ; (SEQ ID NO: 50)
xxxix. R186N ~ K188T ; (SEQ ID NO: 51)

x1. P20IN ~ K203T ; (SEQ ID NO: 52)

xli.  A208Y ; (SEQ ID NO: 55)

xlii. A208V ; (SEQ ID NO: 56)

xliii. K45S ~ F57N ; (SEQ ID NO: 23)

xliv. K49S -~ F57N ; (SEQ ID NO: 28)

xlv. K68S - F57N ; (SEQ ID NO: 34)

xlvi. K133S ~ F57N ; (SEQ ID NO: 35)

xlvii. K458 ~ K133S ~ F57N ; (SEQ ID NO: 24)
xlviii. K49S -~ K68S ~ F57N (SEQ ID NO: 29).

xlix. K458 ~ F57N ~ 1205F ~ A208G (SEQ ID NO: 57)
1. K45S ~ F57N ~ A208G (SEQ ID NO: 58)

li. K45S ~ F57N ~ 1205Y (SEQ ID NO: 59)

lii. K458 ~ F57N ~ 1205Y ~ A208G (SEQ ID NO: 60)
liii. K45N ~ V47T ~ F57N ~ K75N ~ P77T ~ K94N ~ E96T -

R138T » G173T (SEQ ID NO: 61)

liv. K45N ~ V47T -~ F57N ~ K94N ~ E96T ~ R138T . G173T

(SEQ ID NO: 62)
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lv. K45N ~ V47T ~ K50N ~ V52T » F57N ~ V97N » K99T (SEQ
ID NO: 63)

Ivi. K458+~ K50N + V52T ~ FS7N » V97N ~ K99T ~ R186N -
K188T (SEQ ID NO: 64)

Ivii. K45S - F57N - K94N - E96T - DI110N - KI1I12T -
R138T » G173T (SEQ ID NO: 65)

lviii. K45S + F57N ~ T63N » K65T ~ K94N ~ E96T ~ G173T
(SEQ ID NO: 66)

lix. K45N » V47T » K50N ~ V52T ~ F57N ~ V97N ~ K99T -
R138T - R186N ~ K188T (SEQ ID NO: 67)

Ix. K458 ~ F57N ~ T63N ~ K65T » K94N + E96T + Q126N -
R138T (SEQ ID NO: 68)

Ixi. K45N + V47T » K50N » V52T ~ F57N ~ V97N ~ K99T -
R186N ~ K188T (SEQ ID NO: 69)

Ixii. K45N -+ V47T » K50N ~ V52T » V97N ~ K99T ~ R138T -
R186N - K188T (SEQ ID NO: 70)

Ixiii. K45S ~ F57N -~ H78N ~ Q80T - K94N ~ E96T ~ R138T -

G173T (SEQ ID NO: 71)
Ixiv. K45S -~ F57N ~ K75N » P77T ~ K94N ~ E96T ~ R138T -

G173T (SEQ ID NO: 72)
Ixv. K45N -~ V47T -~ K50N » V52T ~ V97N ~ K99T ~ G173T -

R186N ~ K188T (SEQ ID NO: 73)
Ixvi. K45E ~ F57N ~ Q126N ~ R138T ~ G173T (SEQ ID NO:

74)
Ixvii. K458 ~ F57N ~ T63N ~ K65T ~ K94N ~ E96T ~ R138T -

G173T (SEQ ID NO: 75)
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Ixviii. K45S + K50N ~ V52T « F57N » V97N » K99T + R138T -
R186N - K188T (SEQ ID NO: 76)

Ixix. K45S ~ K50N ~ V52T ~ F57N » V97N ~ K99T ~ G173T -
R186N ~ K188T (SEQ ID NO: 77) |

Ixx. K45N - V47T - F57N - K94N - E96T - G173T -
R186N - K188T (SEQ ID NO: 78) |

Ixxi. K45N - V47T - F57N -~ K94N - E96T - DI1ON -
K112T ~ R186N ~ K188T (SEQ ID NO: 79)

Ixxii. K45N ~ V47T ~ F57N ~ V97N » K99T + R138T - G173T
(SEQ ID NO: 80) |

Ixxiii. K45N ~ V47T » F57N ~ K99E + G173T -~ R186N ~ K188T
(SEQ ID NO: 81)

Ixxiv. K45E + K49E ~ F57N » K94N ~ E96T » D110N ~ K112T -
G173T ~ R186N ~ K188T (SEQ ID NO: 82)

Ixxv. K50N ~ V52T » K94N + E96T » R138T » G173T (SEQ ID
NO: 83)

Ixxvi. K45E + K50N - V52T - K94N - E96T - DI110N -
K112T ~ R138T » G173T (SEQ ID NO: 84)

Ixxvii. K50N - V52T -~ K94N - E96T - RI138T -~ GI173T -
R186N ~ K188T (SEQ ID NO: 85)

Ixxviii. K45E -~ F57N - T63N - K65T -~ K94N - E96T -
G173T ~ R186N - K188T (SEQ ID NO: 86)

Ixxix. K45N + V47T -~ F57N - K94N - E96T - DI110N -
K112T ~ G173T ~ R186Q ~ K188Q (SEQ ID NO: 87)

Ixxx. K45S - F57N ~ K94N ~ E96T ~ R138T ~ G173T (SEQ ID
NO: 88)

Ixxxi. K45E ~ F57N ~ K94N ~ E96T » R138T » G173T (SEQ ID
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10.

NO: 89)

Ixxx1i. K45E ~ F57N - K94N - E96T - D110ON -~ K112T -
R138T ~ G173T (SEQ ID NO: 90)

Ixxxiii. K45E -~ F57N ~ K94N -~ E96T ~ R138T - G173T -
R186Q - K188Q (SEQ ID NO: 91)

Ixxxiv.  K45E ~ F57N -~ K94N - E96T ~ RI138T -~ G173T -
R186E (SEQ ID NO: 92)

Ixxxv. K45E ~ F57N ~ K94N -~ E96T ~ R138T ~ G173T ~ K188E
(SEQ ID NO: 93)

Ixxxvi. K45E -~ F57N -~ K94N -~ E96T - R138T -~ G173T -
R186N ~ K188T (SEQ ID NO: 94)

Ixxxvii. K45E -~ K50N - V52T - K94N -~ E96T - DIION -
K112T ~ R138T ~ G173T (SEQ ID NO: 95)

Ixxxviii. K45E ~ K50N -~ V52T ~ K94N ~ E96T - RI138T -
G173T ~ K188E (SEQ ID NO: 96)

Ixxxix. KSON ~ V52T ~ F57N -~ K94N - E96T - R138T -
G173T (SEQ ID NO: 97)

xc.K50N ~ V52T ~ F57N ~ K94N - E96T ~ DI10N - KI112T -~
R138T (SEQ ID NO: 98) K

xci. K45E ~ F57N ~ K94N ~ E96T ~ DI10N ~ K112T ~ R138T
(SEQ ID NO: 99) -
WFEKHESZTIMP-3ZRZEHE » HAEEHMUTHBRZE
K49E ~ K50E -~ KS53E -~ K99E ~ R186Q - K188Q ; K49S -
K50N/V52T - KS53E - V97N/K99T - R186N/K188T
K50N/V52T ~ V97N/K99T - R186N/K188T ; K49E - K53E -
K188Q ; KS5ON/V52T -~ R186N/KI188T ; KSON/V52T - F57N -
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RI186N/K188T ; K45S -~ K50N/V52T -~ F57N ~ R186N/K188T ;
KS50N/V52T ~ F57N ~ T63N/K65T - R186N/K188T ; K45S -
KS50N/V52T ~ FS7TNR186N/K188T ; K45S ~ K49S ~ KS0ON/V52T -~
F57N ~ R186N/K188T ; K498 ~ K50N/V52T ~ F57N ~ V97N/K99T -~
R186N/K188T ; K45S -~ KSON/V52T -~ F57N - V97N/K99T -
R186N/K188T ; K45S ~ F57N » D110N ~ K112T ; K45S + F57N -
H78N ~ Q80T ~ D110ON ~ K112T ; K45S ~ F57N ~ H78N - Q80T -
D1ION -~ KI112T -~ Q126N ; K45S -~ F57N -~ H78N - Q80T

4

K94N ~ E96T ~ Q126N ; K45S ~ F5S7N ~ H78N ~ Q80T -~ Q126N

4

4

'G173T ; K458 ~ F57N ~ T63N ~ K65T ; K45S ~ F57N ~ T63N

4

K65T ~ K94N ~ E96T ; K45S ~ F57N -~ T63N - K65T - R13.8T
G173T ; K45N ~ V47T ~ F57N ~ T63N ~ K65T ~ R138T ~ G173T ;
K458 ~ F57N ~ T63N ~ K65T ~ K94N ~ E96T ~ R138T ; K45N -
V47T ~ F57N ~ T63N ~ K65T ~ K94N -~ E96T ~ R138T ; K458 -~

4

F57N ~ Q126N ~ R138T ~ G173T ; P56N ~ G58T ~ T63N ~ K65T
K94N ~ E96T ~ Q126N ~ G173T ; P56N ~ GS58T ~ T63N ~ K65T -~
DI1ION -~ K112T -~ QI26N -~ G173T ; K49S -~ K50N - V52T

4

4

KS53E ~ V97N ~ K99T ~ R186N ~ K188T ; K50N ~ V52T ~ V97N
K99T ~ RI186N -~ K188T ; K49E -~ K53E - K188Q ; KS50N

4

V52T -~ R186N ~ KI88T ; K50N ~ V52T -~ FS7N - R186N -
K188T ; K45S ~ K50N ~ V52T ~ F57N ~ R186N ~ K188T ; K50N -
V52T ~ F57N ~ T63N ~ K65T ~ R186N ~ K188T ; K45S ~ K50N -
V52T ~ F57N ~ R186N ~ K188T ; K458 ~ K49S ~ K50N ~ V52T -
FS7N ~ R186N ~ K188T ; K49S ~ K50N ~ V52T ~ F57N ~ V97N -
K99T ~ RI86N ~ K188T ; K455 ~ K50N ~ V52T ~ F57N » V97N -
K99T - RI186N ~ K188T ; K45E -~ K50N -~ V52T -~ DI11ON -
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.K112T ~ R138T ~ G173T ~ K188E ; K45E -~ F57N ~ DI10ON -
K112T ~ R138T ~ G173T ~ KI88E ; K45E - K50N -~ V52T -
K94N -~ E96T ~ DI110ON -~ K112T ~ G173T - K188E ; K45E -
F57N ~ K94N -~ E96T -~ DIION -~ KI112T - G173T - K188E
K45E ~ K50N - V52T -~ D110N - K112T - R138T - G173T -
R186N -~ K188T ; K45E ~ F57N -~ DI1ON ~ K112T -~ R138T -
G173T ~ R186N ~ K188T ; K45E ~ K50N ~ V52T ~ K94N ~ E96T -
DllON * K112T ~ G173T ~ R186N -~ K188T ; K45E - F57N -
K94N -~ E96T ~ DI10ON ~ K112T ~ G173T - R186N - KI188T ;
K45E -~ K50N -~ V52T ~ D110ON ~ K112T -~ R138T - G173T -
R186Q - K188Q ; K45E -~ F57N ~ DI1I10ON -~ K112T -~ R138T -
G173T -~ R186Q -~ KI188Q ; K45E ~ K50N - V52T - K94N -
E96T -~ DI110ON -~ K112T ~ G173T ~ R186Q -~ K188Q ; K45E -
F57N -~ K94N -~ E96T -~ D110ON - KI1I12T ~ G173T - R186Q -
K188Q : K45E -~ K50N -+ V52T -~ DI10ON ~ K112T ~ R138T -
K188E ; K45E - F57N -~ DI10N + K112T ~ R138T - KI188E ;
K45E ~ K50N ~ V52T ~ K94N ~ E96T » DI110N ~ K112T ~ K188E ;
K45E ~ F57N ~ K94N ~ E96T ~ D110N ~ K112T ~ K188E ; K45E -~
K50N -~ V52T ~ D110ON ~ K112T ~ R138T ~ R186N -~ K188T ;
K45E ~ F57N ~ DI1ON ~ K112T ~ R138T -~ R186N -~ KI188T ;
K45E ~ K50N ~ V52T -~ K94N -~ E96T - DI110N - KI112T -~
RI186N - KI188T ; K45E » F57N - K94N - E96T -~ DI110N -
K112T ~ R186N -~ KI88T ; K45E -~ K50N -~ V52T -~ D110ON -
KI112T ~ RI38T ~ R186Q -~ K188Q ; K45E - F57N -~ DII0ON -
K112T -~ RI138T -~ R186Q ~ K188Q ; K45E - K50N ~ V52T -
K94N ~ E96T - D1I10ON ~ K112T ~ R186Q - K188Q ; K45E -
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F57N ~ K94N ~ E96T - DI10ON - K112T - R186Q - K188Q ;
K50N ~ V52T ~ DI11ON -~ K112T ~ R138T ~ G173T -~ KI188E ;
K45S ~ F57N ~ DI110ON ~ KI112T - R138T ~ G173T - K188E ;
K50N ~ V52T ~ K94N ~ E96T - DI110N -~ KI112T - G173T -
K188E ; K458 ~ F57N - K94N .‘ E96T -~ DIION -~ KI112T -
G173T ~ KI188E ; K50N ~ V52T ~ DIION ~ K112T -~ R138T -
G173T ~ R186N -~ KI188T ; K45S ~ F57N -~ DI110ON ~ K112T -
R138T ~ GI173T -~ R186N ~ K188T ; K50N -~ V52T - K94N -
E96T ~ DIION -~ KI112T ~ G173T -~ R186N -~ K188T ; K458 -
F57N ~ K94N -~ E96T -~ DIION ~ K112T ~ G173T ~ RI86N -
K188T ; K50N ~ V52T -~ D110N -~ K112T -~ R138T -~ G173T -~
R186Q ~ K188Q ; K455 ~ F57N -~ DIION ~ K112T -~ R138T -
G173T ~ R186Q ~ K188Q ; KS50N - V52T - K94N - E96T -~ -
DI110N ~ KI112T ~ G173T ~ R186Q -~ K188Q ; K45S ~ F57N -
K94N ~ E96T -~ D110N -~ K112T ~ G173T ~ R186Q -~ K188Q ;
K50N + V52T ~ DI1ON ~ K112T - R138T - KI8SE ; K458 -
F57N ~ D110ON -~ KI112T -~ RI138T -~ K188E ; K50N - V52T -
K94N ~ E96T ~ D110N ~ K112T ~ K188E ; K45S + F57N » K94N -
E96T -~ DI1ON ~ K112T - KI188E ; K50N - V52T - D110ON -
K112T ~ R138T ~ R186N -~ K188T ; K45S ~ F57N ~ DI110ON -~
K112T + R138T ~ R186N - KI188T ; K50N -~ V52T -~ K94N -
E96T -~ D110N -~ K112T -~ R186N - KI188T ; K45S - F57N -
K94N -~ E96T - D110N -~ K112T -~ R186N -~ KI188T ; KSON >
V52T ~ DIION ~ K112T ~ R138T - R186Q ~ K188Q ; K45S -
F57N ~ D11ON - K112T - R138T - R186Q ~ K188Q ; K50N -
V52T ~ K94N -~ E96T - DIION -~ K112T - R186Q - K188Q
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K45S ~ F57N » K94N - E96T - DI110ON - K112T - R186Q -

4

K188Q ; KS5SON -~ V52T ~ K94N ~ E96T -~ D110N -~ K112T

4

R138T + G173T ; K50N - V52T - K94N - E96T - R138T

4

G173T ; K45E ~ F57N -~ K94N - E96T - DI110N - K112T

4

R138T ~ G173T ; K45E -~ F57N -~ K94N -~ E96T - RI138T

/

G173T ; K45S ~ F57N ~ K94N ~ E96T - DIION - K112T

/

R138T - G173T ; K45S ~ F57N - K94N - E96T - RI138T
G173T ; K45N ~ V47T -~ H78N ~ Q80T ~ QI26N - R186Q -

4

K188Q ; K45N -~ V47T -~ F57N ~ H78N - Q80T -~ Q126N
R186Q ~ K188Q ; K45N ~ V47T ~ F57N ~ H78N ~ Q80T » K94N -
E96T ~ Q126N ; K45N ~ V47T ~ FS7N ~ H78N ~ Q80T ~ Q126N -

4

R138T ; K45N ~ V47T ~ F57N ~ H78N ~ Q80T -~ R138T ~ R186Q

/

K188Q 5 K45N ~ V47T ~ F57N ~ H78N ~ Q80T ~ K94N -~ E96T

4

DIION - KI112T ~ R186Q -~ K188Q ; K50N - V52T -~ K94N

4

E96T ~ H78N ~ Q80T ~ RI38T ; K50N ~ V52T ~ K94N -~ E96T
H78N ~ Q80T - R138T ~ R186Q -~ K188Q ; K45E - F57N -
QI26N ~ RI38T -~ R186Q -~ KI88Q ; K45N -~ V47T - F57N -
QI26N ~ RI38T -~ RI186Q ~ KI88Q ; K45N -~ V47T - F57N -
H78N ~ Q80T - R186Q ~ K188Q ; K45S ~ F57N ~ H78N - Q80T -~
Q126N -~ RI138T ~ R186Q ~ K188Q ; K45S - F57N - H78N -
Q30T ~ K94N ~ E96T -~ R138T -~ R186Q - KI188Q ; KS50N -
V52T ~ K94N ~ E96T ~ H78N ~ Q80T ~ R138T ; K45N ~ V47T -
F57N ~ K94N -~ E96T ~ DIION -~ KI112T -~ R186Q - KI188Q &
K458 ~ F57N ~ H78N ~ Q80T ~ K94N ~ E96T ~ R138T ; K45N .
V47T ~ F57N ~ K94N ~ E96T -
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