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| Purification and characterization of trypsin inhibitor
from seeds of Albbizia lebbek
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Analysis the protease in Sacoma -180 cells
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Purification and characterization of trypsin inhibitor
| from seeds of Albbizia lebbek
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cBERAIAMNIRE  BEEEIGET R mEAMYET LS
EWHEAREAF - LFSHERE ) RERIEL - BR - BB AR GRE L
ABRKXMG e T mEQEEZNHARFLALBRIZER T WA F TldEE
BHE o KERRAAEZAHEEWHEALBAIATESR -

ERBRT » K1d K ESE (Albizzia lebbek ) #7E-F it B — AR X G 8
ZWHE (ALTD o BT — R W ARt o AL 89 B 2 A] B 4 0 23] »
BRER  BTXH - FABEFREMEF % & SDS-PAGE #4#4 » &M
%ﬁAUI%%%%k%%:nwo+1mommM’iﬂA%%@&§ﬁ%o
xﬁﬁ\—ﬁfr/é‘fé cysteine ¥ * ¥ 42 ALTI £— Kunitz # 9 EZGBEWH 2 - 1584
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A trypsin inhibitor wasisolated from theseeds of Albizzia lebbek,and it was

designated as Albizzia lebbek trypsin inhibitor(ALTT).
 -ALTIwas isolated by extracting the seeds of Albizzia lebbek with0.1NHCI,
followed by ammonium sulfate fractionation, gel filtration with Sephadex G-50
column, DE-52 column chromatography and affinity chromatography with a
trypsin-Sepharose 4B column. The yield of ALTIis 161 mg from 100 gm of seeds.
The molecular weight of ALTIis 21,000 121,000, and it contain 175 amino acid
residues without tryptophan. Afterreduced with P -mercaptoethanol, two peptide
chains were obtained by SDS-PAGE. Thelarger subunit Was designated as A chain
and the smaller one as B chain. ’

ALTIhas strong inhibitory effect on trypsin and a moderate inhbitory effect on
chymotrypsin. Itis relatedly stable to heat. Aftér modification witheither phenyl-
glyoxal oro-methylisourea, theactivity of ALT]inhibiting trypsin was eliminated.

Therefore, ALTI is a lysyl and arginyl type trypsin inhibitor.
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& & 8 £ ¥ % # (protease inhibitors) £& A £ AEHF 123 waf &
ARENF s REZREH b BREBIHAUMZIBTRNEAEGHEEH 4
B CENBUET - HEMI ESHTR o whaik DB O, 2uty
FoeHaE O, x4 O auih OF m8AFZasEWH A
B - o
1938 % » Read #eHass £ER K EZHBRE T » SAWH B G BE L HILH DB
gelatin) 9 A% ERFETHYFOAEas 23 2 O o 1944 FHass FAH
FRASHES A BRFLE-BFOH0 £ 1045 F > Kunitz ¥ L H KL F
THREREZOBRLIWHAINBEES  RALURARZEZGH EWH A ERA

IR EGE LA IE A AL RBER (B14151617), m g
SHEEEHYEY P RECRKFCBHE CEBEESF S AREGE T H
B EUAERIKREBLBIEE TREN LA E 2 > Bagx (8
19.20) , A% Liener FARBEBHARAZGHEEWHHLEBAZ LN HEYA
b BERAANBENNBRAE  2HEGHEHHUANER » WZHEHBA
MUY BABIE RS TERCAAYEIH—B 8 o

Fley» AMLE2REBIATEFEWHA BRI R REGE ZHH
HAZE—EQR HEABEAZAARR ) FELTUAEGHEEGH T4
HAEZGETH R AR LR THREGAZTORMGERF X -

ARARGLEYGEZEAB T TREFREEREAFATE  ¥BB¥ T4 £
(PREGBEEL RIEL) AEAZOEE (PAREL) 250 F9HE (Lo
carboxypeptidase A, B) REKEGEH F (HFEOH )  RAR T hwie
FOB TR ASEE  REZ—BETHE ) ARARWH —BR-_BEG

BE AR THARBA LG EGRE AL EHHERIABULYEY

BAWHBIT AR —RELFY  wRES TRARWHMREGE £



BB E X EREERF  5-ERHAY s FHHEREAR EI S
RHEl—EREE AT wHEENAFIWHE -

BREOBEEWHEAITRAGHEAMI RER S AEREA AR =
# 20, ARBAR_HETEZEBER  WAAERBRTIBE —BREGH
@D

IFEOREHHNAGAFTERR  AFS —BERCHEE > i
PR ABAHED] ) THREREERGFI » FHEMGHRLFELRBMENG
¥ o v Richardson C ¥ et wi s fligdpey ZEas i 8 » B2 LB AR
BFIEFHM o ® Ryan COFA ABARLZARERAE G E G M4
B BB AW (BHAK NEGEEHHE) & carboxypeptidase 7

HE (BLBAEOGBEWHE ) M=FAF2HMOREAR  Brw R —4AH
A FR o | |

" bSh o Tan 82 Stevens G339 s BAHE s 4 HY —BRBALTFIEHL
EE R B ﬁ%kiﬁ]%ﬁ‘«‘%f( Bowman-Birk C2# 4| # & Garden bean (1547 %] 2
MARAMNEY > ETRAGALAARGER O« Ul fiesha Eaaam
ARERFINN KBFEARBEASFRHBABETRALDEE o

BUBEWHALEYHEEZREM ) B AW BRFE  —KKMA8
5 RS MBEMAE R EAEENH A TR S8 R MM L8 £
BEEN AHLES YRR T @é%%W%MTkﬁ“ﬁﬁm<m’ﬁ$ﬁ

QoM MBIERABBEERE D A FasEHHE 48 R R
M8 E REEYEZHAEGHMEE BARBUEBEE m » J ) B 85 5
%zﬁhiﬂ%ﬁﬁ&%”a’#%ﬁ%mAzy’@%§%9Wé%%ﬁj’

BT RREEHZEHEWHNEANGALE RFZ—REGHITEF X » RFRHE
%$%M%ﬁ%éﬁ&i%%k%(w’%ﬁqwéfﬁwﬁ%$%ﬁﬁﬁﬁﬁ
RE 8.9 48 o

AERBER 7@ PLELEZ B ZWHEA TRELERGERANE
B GERAALRNL MEE BHABAEEAE O Bdo LgE
% Foy > BWAIRRE Q@ EHHAMKGEA - ssb BagEERmBAELY



BRY  BRTEEBEERESAMN CO3 ZaR R TiRepm i FEE"
AEPHGET  mEReEEARNGER G839, 2r R8s 1
HbAEaRFAEBAOAR I mpEaR T L LS FEDRE
o BB ESROSREI L e BEABEOREI B EEEE N B
BERTELTEOREWHABLERE KA R E a8 245 2 255
BRmpItRk BE—FBLELGHE O D,

AP A ERAMBFRESE (Albizzia lebbek) > B4 24t #1% /T
Jos AT ARSHLEAMNEEREGHENHE » HE—FRIHH > 2L
BRBEEERAASRE  HABRA RS o



ALTI : Albizzia Zebbek trypsin inhibitor

BApNA : «-N-Benzoyl-DL-arginine-p-nitroanilide hydrochloride
BSA : Bovine serum albumin

CAPS : 3—[Cyclohexy1amino]-l-propanesulfonic acid
DM$O : Dimethyl sulfoxide

MSH : 2-Mercaptoethanol

PVDF : polyvinylidene fluoride

SDS : Sodium dodecyl sulfate

TCA : Trichloroacetic acid

TEMED : N,N,N’,N‘-Tetramethylene diamine
TPCK : Tosyl-phenylalanyl chloromethyl ketone

Tris : Tris(hydroxymethyl)-aminomethane



Fart
1. REAB( Albizzia lebbek ) #T » KB HE
2. Sephadex G-50; Sephadex G-25, Sepharose-4B % & Pharmacia 2~ 4] ©
3, DEAE-cenulose( DE - 52) % & % B Whatman 43 -

4. Baq KRB
a -chymotrypsin * trypsin-TPCK ’ trypsin * thermolycin * protinase K

nargase 345 8 £ B Sigma’- 4] °

S5 HKE
BApNA# &8 £ B Sigma 4> 9] °
Casein
Coomassie brilliant blue R-250 85 & £ B] Serva /4] °
Iodoacetic acid #% & £ B Sigma 2 4] °
2-Mercaptoethabnol #% & % B Sigma /9] o
Folin reagent 2 B Fo t.4k ZAA X g4k 4] o
SDS B 8 £ B Serva’- 4] o
BSA #58 £ B Sigman] o
phenylglyoxal B 8 R RIL AR XG4 8] o
o-methylisourea B & R T AR X G AL 4] o

6. & 5
Atto AE-6675 Horizblot



Beckman J2-MC centrifuge

Beckman DU640 spectrophotometer

Beckman ODS-DABS HPLC column(4.6 mm X 25 cm)
Consort microcomputer electrophoresis

Eyela micro tube pump MP-3

Hitachi L-6200A intelligent pump

Hitachi L-4250 UV-VIS detector

Hitachi LC organizer

Hitachi D-2500 chromato-integrator

Hitachi L-5200 fraction collector



¥ om oo
1. #falk &5 947 %4 ( affinity chromatography column) X 24 “9),
(1) ¥LiRALF7E1t Sepharose-4B
#% Sepharose-4B 8B EARL KT L A B KELEBHREZEE » &%
BL 40 550 iZEA 200 ZEFAAEAKT o BB 1.6 LELA £ pH
meter £ ¥4 SN SAALAEE » B RBIERGEFE pHI11.0 » REFBELSE
K53 10EM BFRFHLTEH > AFRLAIRE - RAEH 20 54
%o LB EALRT L KA 0.IN B SMBERIT % -
Q) MEGE ZHELE (coupling) |
# L 7F1b 69 Sepharose-4B #B- VA A B KT K 0 F LR & & BFIR (cou-
pling buffer: 0.025 M borate buffer, pH 10.2 ¥4 0.02 NNaCl) ¥t » BB &H F
A 100 EFHREEERA 0 B 400 EXGREZGHE  ANARR B
EABK 4 BT > BFREH 12 08 TR -
ORE X2
W ERAERR GRS BIANKETEF BHEESHRTR EB RBH
B EIBEBEOETHRLE  PRTHEIBREIHTRERLE - BATET U
T E#RE 1Tk

2. ALTI & 4@ 4k Ab

10



I 100 AKRESEET  iF 0 28 600 £ 01 NHC ¥ #BK 4
ETHEBR - RAAB/KIETENTHSH : ARTHE (Waring blender )47
ARER > BE 2-3 DB UER ALTI - AU HRBRBERET BA
BeckmanJ2-MC % R &S o zﬂ%ﬁl& 4 BvA 12,000 rpm AU 15 4480 B
o B ABRRAKEE S0% RREE %vtﬁiﬁk:%%k&’ﬁu 12,000
rpm #0520 448 BRERR ) LAREWABRRBEKE 90% ééﬁai)%a 2R
vA 12,000 rpm B 20 2465 0 FTRAR  BEABNE  ABR 4 AT #
0.01 M acetic acidi#&AT 48 /I B B4k 4 RENE » & MR Pklf{_% VA
12000 rpm A& 20 948 0 RERBEIBT » LEFRBABF LU 001 M BT
#7318 45 Sephadex-G50 &4 (1.5 x 90 cm) #A0.01 M B B4 & ¥ ik ik 2R i2 B4 2
445 1 £ ¥ Hitachi L- 5200 collector L EAEE » & 9 5 BKRE—F

% 45 £ BlEE K 280 nm R THHEE G REE » LIEH mfﬁ,
‘%;ﬁééﬁ&%%€%§éﬁizﬁ%ﬁm°&%%A%ﬁ<ﬁ&%§é£
B e NE BB E 0% A BE > ¥h 12,000 rpm BES o BRI AR

£F 04 001 M, pHSO W B B R T IE R AEAT 36 I BF 0 B4 12,000 rpm A
S PRk TEME 0 BAF A 0.01 M, pH 80,8 B H & 5% F#i82 DE-
52 A (1.6 X15cm )» ¥4 0.01 M, pH8.0 8B B LS R E T » &%
MAFELIEGRE  BETH—EGRIE §4£ 280 mm THRB R EE
REER s AL 0-03 NBEHZBEE TR TR LA FHRIEIGRK
e o L BB MUEX B GER 0 EHENL 001 M, pH 8.0, 8B B LA R
FEF B EG® EEM Sepharose-4B ¥ ( 26 X30 cm ) * ¥A£0.05M
lactose X 0.01 M, pH 8.0,87 %8 B EHIE R BT & » &L 0.01 M pH 8.0,
BRRBEHERTR THERIRELSIEGT A% EHUS001 N B&E
RITIR o TRH—E % shEPATARKILZ ALTI

3.SDS-R AR BREEExE OY
(SDS-polyacrylamide slab gel electrophoresis)

11



(1) SDS-R A EHERARB I E -

() BB HBEIRKE :
ZASRFEEE (15X 9cm) > AAF—REFZER > E=H
WEF s IZR#BR spacer (015X 12X 15cm)» EAFIBH S £ ~
B RTF  BERFRABRESNH T FEALETHR I ELSEE K
B R TFTRAZHFEGE S FRRATE MEFPHERHETEHER » A
AR o

(b) BHE 15% RAM %K separating gel :

BAH 30% A (acrylamide) ° 0.8% N, N'-methylene-bis-

 acrylamide 8 R HKEIER 10 £ v A pH8.8, 1.5M Tris-HCl 4
% 5 &S 10%SDS02 £ RSB UBBREHRBE LT HRE
Al ANFERY GBABEZR (10 Z5/EF) 1 £ TEMED 6.7 #
o BERAKRBKERBES 20 B4 - HLHRLGRBER > b
ENABB LG BEREET  E ONTR AEFEFIBE-RRY
Ko pRBREREAT ATETHA 1 MERTRELA > HERE®
At BB EEHKE R stackng gel °

(c) BLB3% K A% M e 89 Stacking gel °

BAH 30% RAKEE (Acrylamide) * 0.8% N, N'-methylene-bis-
acrylamide# A& E % 1 £/ wA pH6.8, 0.5M Tris- HCI4 %
2.5 4 2 10% SDS 0.1 £ B34 » B A#HHRYGBHBREE
% (10 £3/ZEH) 0.5 £ s TEMED 25 %7t » ﬁfimx%@%*ié@%ﬁ
B 10 £ o LB BB POEALRES AL separating
gel 7 » B —MRROEAZREARE L HRRE  BTHA U S

12



g (Well) » T AT & o
(2) Tray buffer & % 5 :

3 % Tris? 1478 HEBEE » e X 10 B4 10%SDS » REREABKE
14 BA 0.025M, pH83* A4 0.1% SDS # Tris-H BB &#E -

(3) B E

BURE 1 EX/EH ALTI % 100 #7 » Aw X 10 #7H4910%SDS »
5 #t B-MSH (B2 3 FAw) » 2 A 1.5M, pH 8.8 Tris-HCl » ## K100 £ TF
et 2 54 0 Bl A—EHEA 3 MAHIETE (0.05% bromophenol
‘blue) #AH A ©

(4) Bk byt

T 7 EHRAEAEZFE tray buffer » # LERFZRB T 7 BB R ZHEMRK
B AL B EERBERATRE L mF UK HIEN G Ekig
» X4 W EF EREANIEN tray buffer > RUR S TRIZ74 tray buffer A °
B 25 firey ALTI #eeeisik» B4 UBMEA EHRAELFEBEEAE T
HABHEEHE KA 20 EXBENETRAT  FTEHHSITE separating gel 2
stacking gel RE @ » AMETANRE 40 TLE - THRTHBITEERIE
I 0.5 B ABEAT 0 gel 8 ZREHEH PRI > & stacking gel -
#% separating gel #Ri7 BEA BT » BITREREEG o

(@) & HEZEY :



B 1.25 % coomassie brilliant blue R-250 * 54 227 £ T8 » oA
46 BB R B T RBKELEBEE S00 £/ BeHg . BEMEA o

(b) B R AR : |
B75 EHEEE s S0FFTE ) mARGKELEHR 1000 FH 0 B
A3 g AR o
QOEXRBGIE > BARERT 12 2 PF SR ER  BUBER -
ThhEHRK 0E AIFRKKEZEEAREHERN > UTH#ERERE » B

B
ERERBRE  TARELEORMEREIRLE G  REWHKHA ST
BEBAEREOHER  UEAGHEGH S TEXA o

(6) #17% (mobility) 89315

REBEBERE HRTHBHELE
(7 > FEHRE

BelarTEOEGH » MEARY TR FEBITE RAFHHK
ROV TERBTRIABRENSR THAFEFALEITZ -

() BMHB-Z &5

4 SDS-PAGE AWM # X B » BB THLLRREZ -

14



Fik— BRI R R RIS K 6 IR MOUREE R
—PHAREE L RAERIEBNE LD BANAEALL
s B i B — AR KA L @ 0 FIAL A0 A e B BRE I
IAEHERE  RATHHNKEIEZ » TETHRRRE

FEDBREERDIERUAKER > BREIFEAL L LEABRRY
HEE O BEAMEAR L BARBRBIEZ -

4. B RE ARy OO
(1) BRAK AR

B 20ul 89 ALTI (25-100 ug/ml) E#AKBE » AL EHAFLALIE -
HARBEBAKRBHAZEL ) A 1mg BB loX 0.7 £ 6N &
BAMA s LEEEHWAEMME D HREHT ) EABK 110-115 B
T 24 1B o B s WAEH HAb3 0 AFAE A ° 1 Beckman X dabsylation
kit #6 K #E% 2 B A8 dabsylation * F#& A Beckman ODS-DABS HPLC
column # e A8 4 R 947 o

(2) BRAZ B8 (threonine) ¥4 kB8 (serine) &7 247
ALTI 238 24, 48, 72 IEF R R 6 BE KA » KBRVAKRER A B9
Bt o STE BB ALK G T S HEM4ER » d9MEEK 0 8
XE R _BRAKRHEESE -

(3) Xmmetz g O

15



#] Al performic acid oxidation & 7 % e
performic écid solution &9 %% :

M —f B 30% BAAEE 9 FH#ATY 98% formic acid 1 -IBF
% o z’kae?/‘%rl 3PN 141?%7%%%;ﬁ 0.1 4258454 80% phenol »
HMARBTEIER M 1| ELY ALTI EAKEEF » A 02 B L8
performic acid solution * #A# K, 0 £ T4 A 2 B8 » performic acid 7 #
F R B XA RALAR cysticacid + XEFA B EI A 0 Bk perfomic acid °
AR KA AR AR A BT R EBAT AT o

5. 2R #H% FAMAEA (reduction and S-carboxymethylation) (21, 60)

B S0 £4 ALTI B4 7 44 Tris-Urea-EDTA %8& ¥ (44 8M

urea, 0.2% EDTA #91.0 M Tris-HCl, pH 8.6) * Ze X 100 ## A-MSH > ##%
K 37 ETRME 16 1B » A8 270 EREHEEH IS 1 £/14 1 NNaOH
BRT o B4 pHAEHEE S0 AL BAMALERRHGEGERY (Ehie
NVAB LB BB R ACAE R ) 0 AB/K 37 AEBITRF AR — 8K
SR AN 0.1 M 5B &4, pH8.0 FH#H Sephadex G-50F 4( 1.5x 90
cm) » ARENE 307 HEF 4 2 BEE 220 nm £ 280 nm 9 E K
BAAE » KR RAOENE G » HAREBK - BFFR T AL ALTI

6. WL B3k kA8 8.8 447 % (HPLC) 447 ALTI
# ALTI LIZE#EAT AF £ TFA (0.05%) F#7i#8 45 C-18 reversed phase

column (0.5x25cm ) * ¥4 0-60% acetonitrile (A& 0.05% TFA) #X linear
aradlent 1‘? W /FL.JE:PJ 1 ml/min* XA /ﬁi'& 220 nm & }/t. °

16



7. ALTI# AL 454
(1) ¥A O-methylisourea & s 8 (65 60)

B 250 £ %8 O-methylisourea sulfate 57 0.5 A A GAKE » EAk
g BR ARG EABEER BHBFRY pHEZTHELE -
WERBAE 5 B4 v BERE > REFE 4EH A 105X
ALTI» AV # R A4 pHIERE 105 » REBEHBFERK 4 5 »
REHHE 1044% 2 RA%F ) EALHMAIE 05 EARELER -
Ae 0.5 EFEEERMAER o 1E pHEMKE 7 AT » XK ERE - RE AR
BB 0.1 N 88T #7848 Sephadex G-25 £4 (1 x 45 cm) » KA a£iB %)
& O-methylisourea ° R B 8 & & 5 & — BB KRB e A B AR, »
B RARBTHR BB ERSN BEHBHEGT > LAXAH

RS T Y (homoarginine) * £ ABRERSH T » HA
AR AR o FIBAE S R4y % ALTI A8 FEH TREA B B H » R
& F%e O-methylisourea » YAHERRERMH ALTI 9% & o

(2) ¥A phenylglyoxal #5464k 8 (67.68)

# 10 £5x ALTI B4 9 £ 0.1 M, pHSOEBEEMEBER TN 1
Z 749 phenylglyoxal (4 20 ¥ %4 phenylglyoxal ) * A T2 T#ALLE 5
21207875 ERLKH > FRE 1 EARBER > mAFBEFEH60%
BEER IR 0 1R AR 30% BEERIEME o SbT48 RB &L » HARMAS 46 6 i 8t
FE o REABLLER 0.1 MEBERERTHES Sephadex G-25 TH (1 x
45 cm) ° ki@ %8 phenylglyoxal ° REE &G » —RGHEKE > 4
WAHBEERGE  —HG R H ER M - 4k > 7R T4 phenylglyoxal
B4HEE 4E o )
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QISEH ALTI EhesgE 62

# ALTI B# 0.1 M, pH80 BB H KA Z » A TFEE(HK 40 B
100 BEYRGFREE 30 448 2 HAHETE > %Wi%éﬁ&%ﬁfﬁl | 7B AT
v'}‘ﬁ‘&%%%% I'g i °

9. X 8 # ¥ (transferring protein to PVDF membrane) (/2

# ALTI # SDS-PAGE #-#7 » & €42 85 K vA blotting buffer (CAPS
buffer: 10mM CAPS, pH 11.0, in 10% methanol) F#& & 5-10 94 : % %
PVDF B# 3mM BRFAATHAFREAEZMEA : (1) ¥4 100% THEEE (2)
vA dH20% (3) 7 blotting buffer ¥ ° # 3-4 BB & ~ PVDF B~ B A ~
4R RBRARAEET @ EBFA L L 20 BLEEFFA»ZERRE 60
4748 ° Blotted £ PVDF BRA A A B RHEE » L ER (0.05% coomasie
blue R 250 in 50% methano) % # 5- 10 458 » B AR &% (50% methanol) i&
& 51078 AT THEIR  BEARTFA -
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1. ALTI# &fb (B —)

AEE ALTI #58hdt» 2400 pH 4.0 5 0.0IN BEEE R E I » FTIEEBE
WL 50% F= 0% A A AERITAE > WFHhE— R I TRY AR A H SR
%G o 95% R REABEEMARYZEYE pH4.0 0 0.01 N B EUEREMN -
A Sephadex G-50 FAMBE B BE » X 280 nm AR » TH=FME(H =
) WREGBEEHH AR SN RO ERE OB TR -
AHEEGBEENHERH IR (fraction) » BE—A o KL 0% FEEREG L
BRTR AV E—RIEM» EAENEN pHS.0, 001 M AR BEREBENE » Ik
FRBEEHHE > AEN DES2 38 BEZRFATHEEIEGRE » R
THR-ZERE - §4 280 mm THREFEEGRKMER » AL 0-03 N &
BARBEH TR TR A BRI EGREE(BEZ) - KESKHSERIA
Wz BaEik  BEANL 0.01 M, pHS0, Y BRBEH IR FHHFIRE
& & %3124 Sepharose-4B T4 ( 2.6 X30 cm) * ¥A42 0.05M lactose Z.0.01 M
,pH 8.0,8 8 B EHrIE R BT » L 001 M, pHBO, M BB BLHIER
Wk THEFERESZIEGR LR REUS 001 N BEIERTR » TH
—EZg%(Bw) » AR ALTI ) #F ERIF5RRES » AARELE
EHIE ATRHG LMY -

2. SDS-PAGE #-# (B £ » B )

BRAEFTERNEIBRITFY ALTI » 4 15% SDS-PAGE 447 » & &
REK ERAE—EF ) BE HPLC 447 £H#E ALTI ¥ % - ZFL&a
TERGISITRMLE ) THLEEE ALTI 849 FEXK&E 210001000 42
EARERA S ALTI AS- MSHRE » B EH » BRRBEER » £5
ITREE ALTI A%k £45FEKRHE 14,0001,000 F 5,000£1,000 » iE & F
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ALTI & [B-MSH B » E!’@-%’.‘iééi%/? maHARHBELEAE S TFTERY
B AKRBAE 7 TEEHE B

3. B AE A A RTH(RD)

ALTI £ 8 #8554 » Rea4 tryptophan * &4 175 BEAK » 4F

E3H FAL4 21,000 daltons * AR E KA FHEARST o ALTI =T 233 @ s,

2 BREALR, A RFLEM BRESR BT UL LS T P2

#oBEARWER ) MA—4F 3MEREH - F—4A | BAERER-A

KBEMAA 135 BRAR  HTE # 16,250 Da* B XF428 440 ERE

o 9 FEHE 4800Da- A F B /A%LA%’LT"\ tyrosine H. phenylalanineX &
% AKBEBEAEY W 280 mZ AR A RBLARMK

438 R #1458 F A Au4E A (B L)

ALTI 832 R 84 7 2{LtE M4 » & Sephadex G-50 % » 4% 220 nm 2
BE &% -

5. ¥4 HPLC 2R F AEREZ ZH(EN)

@y HPLC M EAMERTHR F AR » TH# ALTI 4 A2EREALE o
F—ERAMERZBLEAE  FBARMEZALRELHE o

6. ALTI X & — 344k A 858 E
ALTI B# trypsin £ 5 E #‘Pﬂ?‘ | &M » # a-chymotrypsin 7R%-F 37 %] &

M 23 AR RER 69 S48 & 0 645 proteinase K, nargase, thermolysin 2|
TeET AR ER -

20



7. B IL RSB )

- #| A O-methylisourea # ALTI éﬁ%ﬁﬁ% BR 154 » 4 guanidination A%,
HHEE BRE 10548% ) LAXHREAGEEIHHHIEMN -

Q.35 M BE 6L B 546

#|Fl phenylglyoxal ¥ ALTI ##ak BBUE46 » 8RB 30 27484 > & g(
KR E A AR IER

9. ALTI ##] trypsin #7/R & /&
BATRAEZ ALTI RASHEASEHHHEN - & ALTI %4
B REGBIEESEIH > dMEETREREOB AR HH B
FEZALTI Z& - sittdw ALTI SR EGBGEFTHLE 1:1 -

10. ALTI# %] a-chymotrypsin #&Z # E(E+—)

ALTI # «-chymotrypsin % &¥ # &M » Bi{& ALTI 22| 80ug’ 13
%% 40% a-chymotrypsin 8 7& M o

11. /mf;‘gj' ALTI 85 % %ﬁ(@—f‘,)

ALTI #H# A AT TN ) ERK 60 Edozk 30 94 » InRFRLE
M s kBl K, 80 E B PABEMERIEMRE 10% °
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12. ALTI X Z /(BT 3=)

#1 A electroblotting 7 i » #4 SDS-PAGE 441 X ALTI %77 2|
'PVDF B » B#EABZA - TURE A B ALEARZ N4
B o RO hACTIIE » BA ¥ B A0l o
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ro&

ﬂ“\l

R T BRETOEENHNAGTE AR D sauyes
Rk BRBRE  nAAFREREME U0, AEBRUAARLRE BT
REZE > AL UZHAFRERI N EREZE ZLRIL ALTISHE & o
ABEEEMTRGREaE EWH A RETRIAFHER S TRES
gz (4) , £ -2 BowmanBirk % - #F%4 8,000 £ 10,000 daltons
s FRBEHE S RABE T 20% 0 F X E Kunitz # » 2FF 420,000
daltons * FRLAERE S EHK o ALTI 2 FTE# 21000 @ &4 4 BFRER &
3 E 7] Kunitz B 65375 & o

AL Hrebibty ALTI A& BT EREAT AW EZEESSE £ :
BEGB L o -8 8% > nargase * proteinase K * thermolysin * 1 ALTIR £
WHBEOEEANY o BABEILEML XL FH4H nargase
proteinase- K ¢ thermolysin °

Laskowas $L KiSealock U #Hr R $ B E a8 34| 2| 69 F AL E » BRI 4|3
B E AL B A R BRI RS BRI A - MR s E & UL
72,) 5 BB RAHARE S RERIEE S TEEIBTREE RENY
BE  WATHRAEETHRART » F4& ALTI HR L AR EZHB TN AEK
60 BETE 30 54 MEA TSI EHEL ) aAHRK 0 A TEE 30 94
VRA# 10% &1 EH o ‘.

BREGBTHHAABREOERNUAFTANREHRE  OREZLZHER o
VERTFHREET  SEWHHARETOBRESCVWEENEF ZHAMMEANELE
T7.78) s ;i EasEEKMEGRT peptide BIHEELFTERBEH—X K%
—X o/ 1968 F Liu FAMBREGHE ZWHAHAKRWHERATAEST B#KHEY
Aok ) 2SEH IR T RRERG A ZHBRBREH 2]
TREAELWHER o TRIEREYWHE I F KEH Bowman-Birk BE &
BEwHaa O HEEREaSENHA COopensaminaaG,
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Acacia elata IR Z GBI FE - HRBEAWH H B X2 F8) Kunitz BEGE

#HHEEE Garden®® s ghF D 2n P EHra b v B Eas i
| o

— R R B B (L S 1546 i%i%’“ﬂ LREREBENLEESREH G
# guanido AR o #4=#| A 23-butanedione > glyoxal * phenylglyoxal °
cyclohexanedione (78485 » X% phenylglyoxal R T8 % » ALTI #
MR 0 218 30 sERMEHE ) ZHRERAAHR ) T RkELALTI
R EEA R
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Table 1. Summary purification of ALTI from A/bizzia lebbek

Fraction Tota] protein Total activity Specific activity = Purification Factor  Yield
{mg) {(unit) (unit/mg) {fold) (%)
Crude extract 4574 1771 0.33 1.00 100
50-80% A.S. fractionation 1800 1004 0.55 1.45 56
Sephadex-G50 chromatography 954 734 0.77 2.02 41
DE-52 chromatography 439 562 1.28 3.36 31
Trypsin-S-4B chromatography 161 230 142 3.70 13

Z— ¢ ALTI 7 #esfeiBf2 e BB E o



Table 2. Amino acid composition of ALTI and ALTI-A, B subunit

Amino acid ALTI ALTI-A subunit ALTI-B subunit
Glycine 14.8 (15) 12.2 (12) 3.1(3)
Alanine 11.3(11) 8.9 (9) 1.8(2)
Valine 10.1 (10) 6.8 (7) 2.9 (3)
Leucine 19.3 (19) 14.7 (15) 4.2 (4)
Isoleucine 9.9(10) 8.2(8) 1.9 (2)
Serine 9.8 (10) 6.1(6) - 3.8(4)
Threonin 6.3 (6) 5.8 (6) 0
Cysteine 41(4) 2.9(3) 1.2 (1)
Tyrosine 6.9 (7) 6.8 (7) 0
Asx 18.9 (19) 10.2 (10) 9.1(9)
Glx 20.3 (20) 18.1(18) 2.1(2)
Arginine 10.1 (10) 7.3 (7) 1 2.8(3)
Lysine 13.3 (13) 10.1(10) 3.1(3)
Histidine 2.8 (3) 1.3 (1) 2.2(2)
Phenylalanine 6.1(6) 5.2(5) 1.1 (1)
Tryptophan ND ND ND
Proline 12.3(12) 11.1(11) 0.9 (1)

Total 175 135 40

M.W. 21000 16200 4800

NID : Not detect

M.W. : Molecular weight
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seeds of Albizzia lebbek
| }
extraction with 0.1N HCl
!

fractionation with 50% and 90% ammonium sulfate
| :

Sephadex G-50 Chromatography
|

DE-52 chromatography

!
trypsin-Sepharose-4B chromatography

— t ALTI 73 &2 58 o
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Analysis the protease in sarcoma 180 cells
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P X%
£ & Sarcoma-130 e R —~THEWNER & 0 CTRBEAL
SHBERET » HARS-180 HARam A RREEA  S-180 &
EEZHRERAMESBEREFTHENER Y AR 2R LE
AR BRACEERAAEES-180 apz 28K FRZIAEGTHR
TR RAANBEADETATRBE MR » AABALEE
fa PR L3 o |
AFF R o £AVF A zynography #4547 F ik H RER T HED
- S-180mmpmH FeEGEEE s > Ao FE# S 110 kDa ~ 120 kDa Fe
65 kDa o % S-180 #mpe3g g & 1000 @ 1 (w/w) &y Z gs i
(trypsin) RE—ENEE > TER D kKDa 2z E¥ i » ZHHF S
FE# 63 kDafe 43 kDa RBELEMRZEHE T c B EERREZ
BB EEBEL 05 3kDax ZFaB T AARAEH o
VAT Bl 3 # B m AR R IZZ F —& incubation » #3865 kDa 2 &
OB EE EDTA #4504 » 3k 65 KDa 2 BB E L5 — 451
EGRs @43 kDa 2 B g8 EE MR R 44 EDTA #4) » R4
DLTI ~ TLCK FE# & & o4l o
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ESE S

Sarcoma -180 cell is a transplantable tumor cell, which can be transplanted into the
abdominal cavity or subcutis . Then, it form S-180 ascite tumor cell or solid tumor. S-
180 cell was widely used to assay antitumor activity of anticancer substances including
natures and chemicals. Its models were that observing the span life of the mouse bering
S-180 cell treated with anticancer substances, or being compared with other cancer cell
lines in response to agents. | |

In this study, we have identified some proteases in S-180 cell homogenate pre-
parations by zymogram protease assay . There are 3 active proteases without activation
were detected with masses of about 120kDa, 110kDa and 65 kDa. After treated with
trypsin, the S-180 cell homogenatepreparations appeared new two proteases with
activity at masses about 61 kDa and 43 kDa . Protease activity of the 43 kDa protease
is maximal at pH 9.0 and ichibited by ALTI, ACTI and DLTI but unaffected by EDTA ,
indicating that this enzyme is a serine protease. Protease activity of that protease with
masses about 65 kDa is inhibitd by EDTA, indicating that this enzyme is a metallo-

protease.
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% =1

ZhBFE peptide KB RFEARZTOERFTAREZ OB
EHERZ - o BERNETOXBERZAZTOTIHAKRAEL
RANMZAZLZ R A MRIARRGHZ X HBELEX
e ELAE > MRS Rt AR B E 80N~ &k
HREEFRGRER e MEE—F > AREZGBRIHIEFE -
MRS A REAT] X RS HRF RN BN T B
R FERAE  BRBERIFERARS > BERBEARIEES
 BELSRCEFR OHMERIEENETHAEARFERSHEER
B@EmpRnATAe LRBeaT 3 4 &, polypeptide chains #4
HE BARPEEIABYIER CHBERR I BAEZZY)
A o

% LB B & ( International Union of Biochemistry ) #7% & B2
FARAE A ’zy\ﬁit&? #8 . 1. serine protease ~ 2. cysteine protease ~ 3.
aspartic protease F» 4. metalloprotease > J.wI#AT FH iy R~B * L+
serine protease S WAL E X B { MBS A BT IE £
( mammalian serine protease ) ( 4|4z chymotrypsin ~ trypsin ~ elastase )
ot E A% AR E G2 % (bacterial serine protease) ; metalloprotease
as-mEEEXE . fnammalian pancreatic carboxypeptidase Fw
bacterial thermolysin » R CIEZ 44 &BEZ » THEMAEXE
FrgrAadn o 2t B4 AR R E o Cysteine proteases &4-3F 4
# 7§ 3L#8 lysosomal cathepsin o3 4845 ¥ &) papain & actinidin o

a2 Ax

Papain & 3B FHRFARRERE  RERZOBMLALRF 25 £
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cysteine » H-4k Al 4o F] chymotrypsin = % 195 45 serine » & 484018
#2242 thiol ester ¥ M 47497 & > 45 F 142 159 42 histidine #= 158
4% aspartic acid é’]?ﬂ;&n’r’zé}s&. o Aspartic protease €,4 7 LA H
penicillopepsin s "HLE8 &4 pepsin ~ renin ~ chymosin °

FOEBFFHAIEFEEMARTE S c YA REL  AXE
74 (non-transformed) #= &8 7L 4+ 42 -22 R &4 C3H/10T1/2 ~  human
fibroblast = human bladder epithlial cells B R Z| BB A AN B OB
sEpk (7 23, 40) o 2 ug 35 % 24 serum-free medium ¥ &4 r.i\ongrowing\\éw A
HEREBU ORI AREZE G FEREEY
HEMEZR s FHERROBIZOBEFTEMREAEF I ki

THEFEFORTEARZAMMM c ZAERLRELE RARH

M & B % B JE mitogen M R > VA PMA R tapeit > T LE & &G
B E¥ e 51042 5VET L PMA TAFEF QB EEN » 43
#% plasminogen activator ©

WARBAGAEFHSEOBR IR  ALEFTALEERBIEZIGRE
JB v do & 5k f2 % 2 angiotensinogen ~ prekallikrein » H i £ 4844
proinsulin ~ proglucagon #= & % protyrosinase ~ prorenin < ; & B /& 5k
RH 5 ZE BB FR > doF BH1Ley pepsinogen ~ trypsinogen » $
%% f2 48 B &4 prothrombin -~ fibrinogen » FH B A M2 B F K5 HE 4 H
2 BEOBER s i E R A M= procollagenase ~ proacrosin b $14% %
#A 8Bl plasminogen o Xim— ik MEX FEY » A4 RBAER
4 # —#& signalpeptide » REEHERGLUEHRA » & LRERE]
tmpp sl > AP FANE ey E 9B £ (signal peptidase) €
%40 3t peptide » i3k signal peptide 37 o 18 4% & BEJR 44 7EILAR

=
2

F 2 4% P 28 ¢4 “limited proteolysis” FEEm HAH — K S EM T G54
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IRABARGHRE&E BARNBATEZRGRFHS5R o
peptide hormones & 4% 4%, B ¢ & ¥A XA -T &4 preprohormone £EE44
WX > HARE G KRBT KA E M peptide®™ o £ F @ EH
RABAEZ B GREER T > B# (1) aspartyl protease & proopiome-
lanocortin converting enzyme (PCE) ~ somatostatin -28 generating
enzyme » 7y PCE 4% % 3, & & 7% 4 & pituitary intermediate and neural lobe
secretory granulég(m » & —18 70 kDa glycoprotein » E&skE POMC )
71 & % ACTH » beta-LPH » beta-endorphin ; (2)cysteine proteases 4w
proﬁdrmone thio protease (PTP) #» dynorphin converting enzyme » PTP
44 proenkephalin % £ enkephalin®®#7» 7 dynorphin converting enzyme
€47 dynorphin B-29 % arginine residue # gk dynorphin B ; (3)
metalloproteases €,4-% dibasic #» monobasic £ iZF M &y endopep-
tidases » ¥ 7% & K 42534 — somatostatin-28 generating metalloendo-
protease & & — 14 #4787 NH2-terminal = arginine residue ®® ;(4) serine

proteases |74 prosomatostatin convertase » adrenal trypsin- like enzyme

~ #w atrial granule protease % » 7 $t.#g serine proteases ¥ t«b SEEEE R Y

A E%(Sg) &réﬁﬂf&(gm/‘rv 4 chromaffi granules® ey 2k v i8 (secreated
vesicles) F %488 %] o

RAE AR R A RAZE O ERER I E i &
neutrophil elastase # 3% % & cystic fibrosis B HFHEEETZ T E2RBEY
%7 ; rheumatic disease % % f % collagenase = stromelysin'’® ; &E
B2 AR fe %(3, 8,9,28,62,63,70)

PeE R’ AR TR FES RAREEY S e basement

membrane s interstitial stroma » Fe intercellular junctions ° {230 &yi&42
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Bk ERRBER R AR T A » v trophoblast implantation » sz & 44 4%
A B EAE RIB IR T G ARSI o X EdEeai
o B SRR B B k%@ﬁ%%&““%g gMAReSs ToE
$20D 1 (1) #9 (invasive) » & fm BB T ; (2) 44 A&
(angiogenesis) » #% &2 % k g fa A A B A 5 3) Bk F
(intravasation) » /& fa f S A 2 E /& (capillary bed) ; (4) # b E &

B##5 (extravasation & metastasis) + % 4 il B Bl s B 0 2 R B RE TG Y

HEHEFHRBEB
mp b R E (ECM) ¥ w1 a0, 494448 ~ mitogenesis 4y 38 & o dm B

WSt REABORE B AR R - A B EERNRY) TERZA
Ve EFHRATEFERRASTEG L K FwiE8 > Rk
EERBLRBE OBEX - FoGH T ERRAER » 2 BM
R mBEAS o R EEE R parenchymal tissue FRIEFHA > &
ALEFREHEBM R ER o AHe ) BREREESRABM o

7 BM e EATHE (1) 2K Y Q) ERFEE » (3) Hmak
BATERR (4) WEREFRAKELE AR T » AMFENERR
AR a3 o 1925 4 Fischer® 32 1 © tumor explant €% fibrin clot
RRABNAZRARBAEARTABRESART NH o B — & ytic
agent’ RS BNt B B F B 444 ‘fibrin stroma’ &AL o 2 4% » Fischer
#18 E 4E32 4 tumor explant €#% fibrin clot #2422 F.& PA 42 plasmin
EAb o ARE EH PA FoRE X BIRA F&8TE 1970 £ K41 ARFER
%] . #| Fl — &k oncogenic viruses #-3% & 45 %8 transformed » € E 58
SN EGEEERBAI S AR GBERRAPATY otk

AR LT A G £ 6,3 serine » metallo-» Fo cysteine ¥ 352
% & B % transformed o 42 i B 0% o
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mB A E 8 2 AHE collagen » BAKBE G » HEFLAS
MEBARSENEGT aFadENa sz +EP o s g
MM B &£ &4 K | marix metalloproteinases (MMPs) » 4w
stromelysins »° gelatinases F» matrilysin | s serine 'proteinase s fu
plasmin® ; & lysosomal proteinases cathepsins B fz D339 o s gy sh
RO ME— e HREGH T0HER » o AT EE collagen » #f
FTRENEOBFLTAGLA TREE A L@

Serine protease #,4 # plasminogen activators (PAs), leucocyte
elastase #= cathepsin G o ¥ PAs AT AR BM > ARBER AL R
tmpp b2 e A Mi0® % 9o PAs 4##i% Plasminogen 2% Plasmin |

 plasmin ¥] 4-#& fibrin ~ fibronectin ~ laminin %12 K 4£ 5 #2 collagens

fo elastin o A PAs & &k MMPs sy a8 40V KB KA 4
elastase® o | |
MMPs &,4# 8 184448 B 89 B2 £ 4o type IV collagenase72 kDa,
92 kDa -~ interstitial collagenases ~ stromelysins (5% 8% 8. 84 ;= fr 3¢
RAFRBZH X5 0 A LH —18 Zn " -binding 7FH4EE » B
=% TIMPs prap 4] o Type IV collagenase 72 kDa (gelatinase A)fz 92
kDa (gelatinase B) B #f Lo b BB R4 ER 54 > WhEEGHE
] #| i fibronectin-like domain $ collagen F= gelatin & & o &
mesenchymal tissue ¥ & %] 72 kDa type IV collagenase X & & H » 1235
i 72 kDa type IV collagenase F extracellular matrix ¢ T X HF & &
Bir o FAEL R 7% B4 % denatured proteolytic fragments
of fibrillar collagen molecules o Jfi ¢, macrophage » % HiZ G oK &4
iz 92kDa IV collagenase » & B 2% i & macrophage » % & & & 3KA]

AE#FiEnNEdreasg® o Interstial collagenases #, 3%
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fibroblast procollagenase ( 57 kDa )%= neutrophil procollagenase ( 85
kDa )75 g, #5 collagenases & & A2 1+ II»n III %! ¢4 fibrillar collagens ©
Stromelysins 2-F& # 53-57kDa %™ ST A ke #2 IV %1 2 collagen ¥4
% extracellular matrix F 3k collagens & 4 4 laminin f= H & 44
proteoglycans © #% > MMPs A4 3 pHMATF » EFfIRKEEE G
collagen ~ proteoglycan -~ fibronectin #= laminin f§ 4% » 7332 A2
BIFBFARTEWNLE i

B €8 3408l (protease inhibitors) T4 K AHAAER 1 — A3
EMAA M AT RO RIE ) AR HIH G T T E 54
B2 fAR = AREANEGTEORERHE > KB
AW H B AERGLH o F—HAFRFLHF S serine protease ¥4
# » Bp DFP ( diisopropyl phosphofluoridate ) F= PMSF ( phenyl-
methanesuphonyl ﬂuoridé )» 3k & & $2 serine proteinase & &ﬁi serine
44, 7 chloro- methyl ketone 84 & 3 82 =%, peptide #7 4 447-€ ¥ histidine
B J& o Aspartic protease & #% diazoacetyl fb & 4 £ F 4L o
Metalloprotease 424K £ /% &4 ¥ %] ©

MERRFRBEGHAIZ OB T LR W ~ i B
AP 5EFE NS ASEYEAZERATZER c wHEF
# 3k ¥ 474 ¥ 4] chymotrypsin #= carboxypeptidase #47%& & B & ¥ %15
BAT » ERAZHRAETRNER » AAHHREELNEGHT

&4l PA ghtaps— L& 2R PA wHIHY AP HEZE
B, 0 —4w PA 244, > &% %] tumor promoter Fu 4 K B T4 3HE o #
#X PA T fu4F £ 4% serine protease inhibitor (serpin) 7 m &4 » K
AR A A PALL ~ PAL2 4w PN-1 2 = H #4145 A% o PA 3
#B 5T wPA RO LR T AW 415 fmpn 40 1420
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TIMPs (tissue inhibitors of metalloproteinases) H &7 & 424 TIMP-1
B TIMP-2 =B %% s 2T A & — M%) 72 kDa 4= 92 kDa &
CaEE OV B ARSHA LR BT EE BB AR T
mEE TIMP-1 BEMMm > Rf TIMP-2 £AHHE AL o XEH
TIMP-1 AE 9 R REY > TLEBRARBIS » LRARFTH
$h o A TIMP-1 3370 #1 o |
| Cystatins % cysteine proteinases 2#HHHD > ETHBZH (1)
CystatinA #= B, (2) chicken A, S,#= clostrum cystatins , (3) & =%!
| cystatin, 2 L-H- F= T-kininogen o

G REL AGEFELEZGRNETAESR BB F
F B OB EWHHNTFERETEZ N M EGBFNRAET
PR 80 & RA R AR e A B (B AR OL DT R B0 0 iy
PRBEARBETANEREMEGBF ARG R R ARESE
& ] Fl 2 B 5 7% down-regulation protease 49 £ I, » €18 5% tmpp ik b
 REFSBHALY ;) Q) REZGHIHHUENER o TIMP-2
Z cDNA transfect 3| B2 L R84 2 22 R e Jo b5 » T L2 MMPs
by AR B 4] T 202885 /7" Recombinant TIMP-2 7
TR R R ARSI D S BRAARZIEZaREY
%xj;&](s’ 6,21,33,35,36, 50, 53, 56, 67, 63, 69)

# & Sarcoma-180 #mfg & — T A9 REE fm e > €7 &AL
ROBEERET MR S-180EAZapRBREERZR - BLTK
ERE ATHAFAARGIEGHZRE B THMED £—F
KHAABRRRBERIR | FRERIBAUARTFHEEREBIS
% o
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ACTI : Acacia confusa trypain inhibitor

ALTI : Albizzia leebbek trypsin inhibitor

DLTI : Dolichos lablab trypsin inhibitor

PA : Plasminogen activator

PMSF : Phenyl methyl-sulfonyl fluoride

S-180 : Sarcoma 180

SDS : Sodium dodecyl sulfate

TEMED : N N,N‘,N’-Tetramethylene diamine
TIMP : Tissue inhibitor of metalloproteinase
TLCK : N-p-Tosyl-l-Lysine chloromethyl keton
" TPCK : L-1-p-Tosylamino-2-phenyl-ethyl chloromethyl keton
Tris . Tris(hydroxymethyl)-aminomethane
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1.S-180 %= Bt
2.ACTI » ALTI > DLTI A&XFERELL o
3. Acrylamide B & £ H Sigma 28] o
4 Bio-Rad protein assay Dye reagent B& f 28] ©
5.Coomasie brilliant blue R250 8% & £ B Serva 28] ©
6.Gelatin( Porcine type A) B& & £ B Sigma /8] ©
7.Sodium dodecyl sulfate & & £ B Serva 28] o
8.Trypsin(type Il » from bovine pancreas) » chymotrypsin »
thermolysin (type X) nargase (typeXXVII) 8 & £ B Sigma 2
a o
9PMSF » TLCK 8% &f £ B Sigma /3] o
10.TPCK B& &1 £ B Adrich Chem.A: ] o
~11.Trs-HCl & § #& B Merck 2> 4] o
1242
Amersham Life Science Hybridization Oven/Shaker
Beckman DU 640 spectrophotometer
Beckman GS-6R Centrifuge
Bio-Read Mini-Protean 11
Fargo 7e2%y 7 &
Hybrid HB-SHK 1 shaker
Wheaton 10 ml %= & 57 & 2%
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T Bk
— >~ mmBETARIEA

(—) i S-180 fape 2o R SBLEE R B A > RSB A
£ 2500rpm FEE R N4> 8 T4mps » APBS %2k pellet 122
4% pellet 2452 PBSresuspension > & 4 ‘C T AFF B B mfpor#L » 43
Z 10min » 4% & 53542 PBS # » 30,000 x g #w 30 448 > B LiF
#& o vA Bradford protein assay ik LF R ZEOE » RAERKTR
& /% 5\ eppendorf > B 70 °C o

= ~ Gelatin-SDS-polyacrylamide gel = # #
AERA AR RES 8% LB BT

separating gel stacking gel

1.5M Tris-HC], pH 8.8 2.5 ml ‘ 0

0.5M Tris-HCL, pH 6.8 0 0.65 ml
30% acrylamide-0.8% bis-acrylamide 2.7 ml . © 0.35ml
Ammonium persulfate (10 mg/ml) 0.5 ml 0.18 ml
10% SDS ‘ 100.0 ul 250 ul
Gelatin (2%) ; 0.5 ml 0

d H20 3.7 ml 1.35 ml
TEMED 10.0 ul 6.0 ul

gelatin-SDS-polyacrylamide & B 2 8 % # X 4« B — #& = SDS-
polyacrylamide £  » < ] & & separating gel 14~ 0.1% X gelatin o

=~ Bu#iR & (wash buffer) z Eg#l

61




B 2.5 ml Triton X-100 Ao A 97.5ml Z &Ko pixz 24 A2 5
1% gel k= %& & renature o |

W~ RRBIRE (reacﬁon buffer) Z g &
100 mM Tris-HCl ( pH 8.0 ) » 10mM CaCl2 Kix%& o

EBasiEmzae

B Fi e y&a)\:‘@:% electropho;esis sample buffer 4% » #HEAN
8% B well ¥+ F ik 5o % loading dye BoHERFIRTH
Préx R BB » 3B £ 200ml ¢4 wash buffer ¥ » £ 2B TZ#
#% %30 94844 » ¥ ¥e— Kk washbuffer » 3 B38 % 30 54 » P EER
b F G F renature © BEBHERRERT A 3T CRE 1218
N AR ERTUERBLERE  XAAE OB EENR > BHRF
At ErIFEE MM R—EHF S EE G F 5 LE X gelatin
KT » MRRELES o

N BREGBEELEGBR SR Y

Biks 4 50ug & gF w1 ul trypsin (50 ug/ml) ' A E B
incubation —.]\B¥ » A A & electrophoresis sample buffer » X & 5%
REEOREFERZIBEH SRR o

t~ pHE#E e Eakr e D
B i#F # 5% e A& electrophoresis sample buffer # %ﬁ&)\;}}i
BBz well & s i E koA o % loadingdye BB ERBZ R T FF &
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R EKIBFE » FRBFFH ZE 200 ml ¢4 wash buffer + > £F BT ZEE
3 % 30 454845 » i —k washbuffer » 3 F# %30 548> B EBES
ERRBERTY  HRRERART pH F 8827 BA 0 Rk
10mM CaCl2 » #HRER 1206 AEERFIERRIESEE o

A~FZOBFHHHHEaRETETRIFE
BEOBZEEIBEN TR RERERFTMALZELRRZ
BOmsEmHE > BELEEBES
- T Is(trypsin inhibitors) : 10 ug/ml

EDTA : 20 mM
PMSF : 1 mM
TLCK : 1mM
TPCK : 1mM o

PMSF ~ TLCK -~ TPCK % /E ¥ # m % > PMSF %8 £ &
isopropanol ; TLCK T ixzb7K » A5 pH A5 6 B%jﬂgg-f" » 3
A pH >7 8F » 3030 548 Bk asf ;. TPCK 4857 ethanol o
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AER “F’-ﬁ BRZ T REEOETESL 50ug ; trypsin & 1 ul
Z 50 ug/ml x%& ©

—~EOBEEEYRIE

#| Al gelatin-containing zymography #5757k » -4 S-180 s34 g
B AMERT REAEGBEFROTAT » HTEH 63 KDa &
90 kDa YA ko #m T RIABREGBR EFRIEE » FHEL gelatin-
containing zymography #5454 » BT RAZ TR » TEER
A~ AR OB EERG TR AHOTEHBKDa o (B—)

=~ S-180 fmpa I H A AEZ OB FIMTIEL

S-180 #mje 34 % % 4% gelatin-containing zymography #5447 » &
incubation B > AR EER T RAZGBZIHHF o 4= PMSF -
TLCK ~ EDTA R EER = AT440e ACTI ~ ALTI F= DLTI o £ &
F R L2 trypsin JE B &1L 63 @ai%é%%”’ﬁi EDTA fr#p & »
REEHEGREWHI RN 63 kDa 2 BB FEABE » FTARA
T 4o 18 $o 7 & B B % B 74 metalloprotease o 7 && trypsin B EE T E
fe#y 43 kDa B et % EDTA S8 » RS RERFH 43 Da &
& &8 % collagenases < F] » B collagenases €4 EDTA o L © 4B
BTESMmHA - (B=)
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Z~Fd3kDaZ e aElz M

LHTERBREALCTHBEZTRENR 43 kDa T8 E8E
M s &A1 ¥4 chymotrypsin ~ nargase #, thermolycin & ¥ S-180 #fmfg
Sk BB kAR typsin » SRAZAEEH 3 KDa B aBE
B EME R R A FLER o & trypsin #HEAL ) 43 kDa B a B £ ey N
HE—MHe (BZ)
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65 kDa -B>
e 63 kDa &

Effect of inhibitors on proteolytic activity.

B aiagrasRianapgo

fa B H & VA trypsin 7E4L4E » 44 zymography 447 ©
Lane 1: 34k reaction buffer ; Lane 2 : reaction buffer 4~ 20 mM EDTA ; Lane 3 :
reaction buffer 4~ 1mM PMSF ; Lane 4 : reaction buffer - 1 mM TPCK ; Lane5:
reaction buffer 4 10 ug/ml ACTI ; Lane 6 : reaction buffer 4 10 ug/ml ALTI ; Lane
7 : reaction buffer 4 10 ug/ml TI from rice.
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Treated with chymotrypsin.
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