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HE KAREETRETENZEUEMSENHETSE, 28 T8, BREN. ENERT SR IE4
A EBRE A A REIURE (hk-1) BRYd, hEREST 1755 4, B/ER70%. FLEZEOBEDS
AAEARFENET A k-1, HREME, BT ZRad e s b= SDS-RNE B Az s
ik EART, RERAGE (HPLC) FARIE, RBEFEEOCATER WIT e R BTS2 7 B E A 33 450 u,
ZHRENSG pl 7£4.3 IHE, AEEEL. RENGE T ZEHRBEEN pH e At dEd R4 EE

R —MaREg— ARBREGBEMHH CHUTD.

Kupim ANREERRR, ARREAOBWNBIN, ZEEE, BRAWE BT, mBKEN, FHNEN, BE

I SR
EHART (78

M 20 T4 30 FEAK Werle 1 AT A BB R o 9
BIRREE (kallkrein) #2, AATH Kallikrein 23
EIAIRAHT i A, LA A 4H 4R AY Kallikrein 2 —
ZRHAEFIE, 7 TREME 19q13.3 ~ q13.47, iR
RERANF, EFBEILH 15 PR AR, il
BiheHRECE, w58 EHE 0% ~80% /Y
RIEHL. WIEEHRDAR, & B HNBREA
[, 4A5iE. K. BEEEE. OMEER
BXRY. EBERHNaEED, BRI R
W8 Kalli krein #8% hk-1, EEURACHF B AR
BIKRAE Chuman urinary kallikrein, hk-12.

NFRBRREE, XA ARSI BE, &M A
RPFRMAEI—H 6 238 MEAERANNLARER
gl TEfRA EEERTEINR (kininogen, 1%
2K A ER CkininD, MRIATAE — R VI A B 1
B, FILATSRBAIME, MHMIMEFETL, W
TEXR, MMyt &, Drst. IR, BRIk
F. BiLE, BT EEMAFE, HRAFREMNS
FAE, EErES O =R R

AXAMB—MFHLGT 2, o BdHES
BE TS ZEIIEMS& M, i bk, F
BRE N —MEFHAMENERR— AREE
EBESEF Chuman urinary trypsin inhibitor, HUTI,
RATEramtEgs. mRANN. P AFARR
MR RaES, ERMEACDAF M) b DAEZRE D
RIMA T E E B NS Cprotease inhibitor from
arrowhead, API) AR, MATEFMEW,. #E
hk-1 FI2itb B8, £ ZF A P RE, dir-miE
SDS-ZE M BB vk BN B, mR U Ol

(HPLC> b
1 RS HkL

1.1 #

= H B (Difeo 2 ) 4r 2%, & Trypsin
250 U/mg, Chymotrypsin 75 U/mg ), M E B B Es
R 3 M B R R B A B 6 AN I R R
(BAPNAY (BRI E Bk n B i I+
¥ JE #5 $-2266 ( HD-Val-Leu-Arg-pNA + 2HCI >
{ Chromogenix, Italy ), Sepharose CL4B IH ¥,
DEAE-Sepharose #H ¥}, phenyl-Sepharose H $}.
Superdex 200 HEFI, KLY FREREEH.
D SIRMEEE (Pharmacia 245 ). HPLC B
THREHEEB (Bio-Rad A7), HAENER
HEO AR F1 CP #3857
1.2 &
1.2.1 HUTI BEENE: 2% Tkeda " HIHT
1.2.2 hk-1 BEENE:. %08k [8] MHE
Fot, WiE R )JNAE pH 8.0, 0.2 mol/L Tris 281
WP #HAT, WARE 23 TSEEEFMA
50 000 U/mlIMAKBEEEHE4. 0 ml. FESE F A Tris
EME 4.0 ml, B (37 20.5)CABPHIES min,
BB AN AFERER 0. 2 ml, 185, A48 3 min,
EMANEVEWR 0.4 ml, B, AR, F
(37 £ 0.52CKET R 15 min, FEMA
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0.4 ml 50% BEBREE R RN, LIBIEHEH,
405 nm FEAALMERKE A, A ERPERITTO.1 ~
0.2 218, BT 82266 TF hk-1 M EHEKFEIEH
T, BTSN IEERE (pNAY, H 405 nm JFE
RIEYEERNI600 mol ' *Lecem ', BIBLLIRE
o bkl HHTEARX N B (UmD =
173.6 x A x /1000, T AFHFEEEL hk-1 §EHEHA
BIE XCh, fE37°C, pH 8.0 BI4AF T, 1 min A
JEH) Val-Leu-Arg-pNA FERE 1 pmol i ES pNA B4 1
B M ERLAT

1.2.3 ERMEE: RAsRESER H
5 mol/L NaOH A pH % 9, if 48 B 2 ¥lig, H
5 mol/L HC1 if] pH 2 5.5, SNk - R 2 b,
4 000 v/ minE 0> 15 min, EUIERAHHE 5.

1.2.4 ES AR BUTEE 200 g FH7KIR1:3
FIERE, 5 000 r/min B0 15 min, B _EIE.

1.2.5 EHEERARIERN 2B E S & 0K
FURE RS AFHE 20 ml, O ZnCl, FH(E AR IR T
H5 150 mmol/L, F A 81 05% 7 BE 14 4% RIS A%
W 9s% A 1: 1.1 BERFIPTIE, S 30 min,
5 000 t/minf 020 min BITRE [, HEBKHT
W 95% LB 1: 1 ZIRSBFUUGE, T30 min,
5000 r/minB5 .0 20 min, BYLHEN. JUUE I A%
=S FRERG . MEE.

1.2.6 MBETLEEN: HBIUE L F0.15 mol/L
EDTA-0. 2 mol/L. NaOH K13 L7 58, ST AKIET,
pHA 9, 2ZH ST 0.3 x10° ms BL T. F DEAE-
Sepharose ERZEH (9 mm x 15 em), 0. 05mol/L
PB-0. 1 mol/L NaCl, pH 8.0 “FH#HE 1, MELiEF 1
W ¥R WL WL M 0.05 mol/L PB-0.25 mol/L Na(l,
pH 8. 0, WCER e b R PRI, I hk-1 57,
127 BAKEN: LR DEAE FEPE i 5T
JRE10 000 ku ROAEVE AR DE S5, 1R AH 4 100 ml,
MAMBREAT HZWREAN 1.3 mol/L, pHS. 0, Lk
2 >F % £ phenyl-Sepharose £ (50 mm x 30 cm .
SEE A 0.05 mol/L R BB 4% P iR-1. 3 mol/L
(NH,>,50,, pH 5.0, FPHEEMIEZE Ay <0.1
Ji. T 0.05 mol/L B 28 -1 mol/L NaCl,
pH 8 BIVERLRHHATVERL, WERMBRPHERR
U, W5 hk-1 5.

1.2.8 RIxECOREIEI (AP Mgt B/
ek [o] M.

1.2.9 LA API AEAREIZEAMEHT: FRAEENE
250 mg API 5 50 g Sepharose CL4B HEHMEH, %

. FICEERD phenyl AEPERLUEAEYE, W pH. BT
5 & F, LB -F % APL-Sepharose FE
(26 mm x40 em). ~FHEHEH 0. 05 mol/L BERR S
#-0. 5 mol/L NaCl, pH 8.0, FFHEIBEMES A,
<0.1 )5, BH0.05 mol/L B BRE M i-20% £ B%-
0.4 mol/L #EAL. pH 8.0 BOVERHHEATVERL, 2
SR TP RER T, 2 hk-1 3EE

1.2.10 BRI 8. F Superdex 200 1 %55 4
(46 mm x 70 em ), F 0.05 mol/L Wi B8 22 I -
0.15 mol/L NaCl, pH X 7.0 (¥ Fd, WEA,
=0.1 f1A%, MZE hk-1 &

1L.2.11 EEFAWREODNE: KA Lowy 1
M5E.

1.2.12 #iF%E. o HPLC ik, 418 TSK
G-3000 f%. ¥ 3h 48 24 0.05PB-0. 15 mol/L NaCl,
pH 7.0, FEM 3 47 280 nm, WA 1 ml/min, [
FEEH 20 pl. b, SDS-ZR A% Bz BEAE Sk (SDS-
PAGE) ik,

1.2.13 ZHAFWE: F Bio-Rad AR FHEE
f0M5E hk-1 BIZEER A, M — b S EdF
1.2.14 Nm@ERTFI#. Babf) hk-1, 7
E R B AT F 8T CABSI491 Sequencer ) i
AT N 15 MEERTFINZE CRIEENEEaHR
2B PO TR

1.2.15 SFRERME: RSO
BB KATRY () BT ( MALDL-TOF-MS> 5 9+ F i
= (AP LR L sERD .

1.2.16 EFENE: B hk-1 EEE®RD ml, A
Molish 37 2 ¥, #4, MWERNE, HEMAWRR
M1 ml, AENOBERE, SEEANMBREES
ABE, WEZRMEEL.

1.2.17 BAEM: % & 0.15 mol/L NaCl A9
0. 025 mol/LEEREZE i (pH 6.8 F, - hk-1 40
#3240, 60, 70, 80 K 100°C. MZFE BB G
1.2.18 pH F&EM: HEhk-1 53 AE 0.1 mol/L
BEREZE T (pH 4.0 ~5.0), 0.1 mol/L MR 1
W CpH 6.0 ~ 7.0), 0.1 mol/L Tris 2§ M i,
0.1 mol/L TEME B Ml (pH 10.0 ~10.5) 1, £
10h 60C & 1 B 25CAbE, 1 hk-1 BIERIRE N
0.3 U/ml, M 23R B B iE

2 4 R

2.1 FEEESR
HAKES Caprotinin) /& hk-1 BIFF 5142 B EF 0
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HF, ZELEWE 8 R AR PRI B E Bl
MR s2266 MIKBEEN, ERESSUHE
405 nm MEXCEME, 715 hk-1 % 82266 H17KAF
G, FIRZERE T —ME hk-1 BB EEERE L.
AT e 2 R AE pH 8 T 3T, BhA Zo® T AR
Zn (OHD, JLIEHEFEWIRTR. FTUATE DEAE #Edifh
ZlE, MEE I, BIGEN. R4, HUTI AR
FIE] hk-1, FE HUTL 53R B BREE B90EA 5%

hk-1 895200, Al W, hk-1 A1 HUTI &9 3% PR
YRR T
2.2 BAULIER 2B TE 45K g R
WEOTE I FAREE AR, REMEI 2 3 0 pTiE T IRAF
T 70% B HUTL 352 (R 1), ZIESE B4t
AIAT153) HUTI 88 &, miliE 1 %5, £ DEAE
BT RN, TIER DEAE & ¥ e & iF
M, FREHAPERIFET 90% B hk-1 EHE (F2).

Table 1 The summary of HUTI purification

V/ml Total protein Total activity Specific activity Purification Yield
/mg AU /(U emg™t) times Vs
Crude solution 20 1440 180 x 10? 125
iif;ii‘ ;f:cie;xim 20 100.8 126 x 10° 1 250 10 70
Table 2 The summary of hk-1 purification
V.l Total protein Total activity Specific activity purification Yield
/mg sU /(U emg™t) times 4%
Crude solution 580 41 500 166. 1 0. 004
DEAE eluate 1020 1 830 146. 4 0.08 20 88
HIC eluate 630 1154 138.5 0.12 L5 94.6
APl-sepharose eluate 52 18.2 121.0 6. 65 55.4 87.4
After gel filtration 16 16. 6 116.5 7.02 1. 06 06.3
Total 1755 70.1

2.3 hk-1 #ifbEE R
ZMAE T AW EW M KEN G, hk-1 8t

3000 4000 5000 6000
Vil

0 1000 2000

Fig.1 Purification of hk-1 on DEAE-Sepharose column
1: The peak with the activity of hk-1.

750 500 750 1000 1250 1500 1750
V./ml

Fig. 2 Purification of hk-1 on hydrophobic chromatography
1: The peak with the activity of hk-1.

ERE R 0.08 U/mg, BT Zo® IS OHR
(Bl 1 A 23, £ API-Sepharose ¥ F1ZE 47 )5,
hk-1 fEL &R 6. 65 Urmg (B 3D, BREER
A — R e, RREER] 7. 02 Urmg. BPESR
—HRSE ) GOHCERE =,

1.5}
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Fig. 3 Purification of hk-1 on Apl-Sepharose column
1: The peak with the activity of hk-1.

2.4 HiFEELER
B HPLC 34T hk-1 BOEIE L FE (B 4D,
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Fig. 6 IEF of hk-1
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Fig.4 Chromatography of hk-1 on HPLC

2.5 SDS-EHAMERERBIKEG R

ILJR SDS-PAGE A5 B3 F IR E R 42 ku,
SEI R R VK A BB, X R RO AR VR AT A,
hk-1 FFAIREFT M REREAHET S (B 5.
MRS Bk A, hk1 P — 5w, AL
95% LA L.

97
- 66

-

w221

o 144

Fig.5 SDS-PAGE of hk-1 on reduced and non-reduced
condition
I: molecular mass marker; 2: hk-1 on reduced condition; 3:

hk-1 on non-reduced condition.

2.6 FHEERKER

hk-1 W2 Cpl> MAFH 4.3 55, ATH
EREOVRN A — M, BERIKHEIE MR, X
SR —E pfE R —8 (Ee).
2.7 NmliFeR

hk-1 N ¥ 2 ZE 8 F F10 15 4 Tle-Val-Gly-Gly-
Trp - Glu-Cys-Glu-Gln-His-Ser-Gln-Pro-Trp - Gln »
5 Lo SRR E—EL

FE BT 5 B O A7 AT HE O TRAT B RIS AR
hk-1 {990 TR E 33 450 u» 5 Wang A
— 2. o #t 5 4 H) & 20010802, 2002010301 .
20020502, tLiEE N 7.02. 7.16. 6.92 U/mg F1=
fore &R g A5 o F B & 4 33450 u.
33422 u. 33465 u, EXRP B hk-1 AFEEH,
EARTEME hk-1 4l 2R, BRNg AR
2.9 ERENELGHR

BEORER S B A HIER, £Hhk-1
FEMEEERE
2.10 hk-1 FIEGEE R pH RS R

ERFEEMSZH AR, 40T 60CH, 48 h /4
hk-1 EHEZ AL, 70C 48 h JGIEHEN 0, 1000
2h AEEEAE 0 CE7); 7E pH RREM LR D,
10 h 60°C, hk-1 iGME7E pH 6 ~ 8 2 A% 4244,
1 Bl 25°C, hk-1 #57ETE pH 5 ~ 9 Z A H 21k
(E 8. XM k-1 fENECR, 45T
ML EAeE, Socmk (8] AYARE —HL.

Activity/(U+ml™

10 20 30 40 50
t/h

Fig.7 The influence of temperature on the activity of hk-1
o—e: 100C;: 4—a: 70C; m—m: 60C: o—o: 40°C.
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Fig. 8 The influence of pH on the activity of hk-1
o—wo: 60°C, 10 h; a—a: 25C, 1 week.
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“Hr&EB T AMUE FERyEE B RLE, @&
REFIA YL IR W B IR IIEAT R, |3
RS 2 BEEL AN 101, 1 B R RS e L
A, SO 150 mmol/L ZnCl, & BN ELGLIE, FHHE
UTL F hk-1 AR EE EEAMTER, SPERARR
7. BARMILTEER 5 &M E D R f15K
REABFREAFRA X BRINHEUREN
Mg™" . Ca’ ' FMAEIAER, REVES~L, K
HF 43 s T X VLIS AU 25 B R R A R
RO ERIER, EANEE R — SR

FICE KA R UL R TE T O R A B AR 0 R
FETHRA k-1, WBREFANHRE AT
kallkrein NMYUAFTET A 4R, ZRER—IMHWEE 2
TR T ZMEmaRl, viFA—MeaBaits
HBE, T—1{ERT Lys 1 Arg. T APL £ XLETH
e O EHIEGR . EIIRATA N BL APT A TRARR R
FZMATE T Z N AT kallikrein 208 % A7 &
EP IR R kallkrein FI404L, BATH T &4
FMEOE M. KEHMIKEE Caprotinin) {F
REAARIERN BT AL hk-1 F0IRIERE Y, 3
B ERATRSLEN A BHES, L AP AECAR A
EMEMTER M & Raifh FHRE Ay ER.

AR ER, R T RAERM. AT .
KR SRR a7 s WARMTFE. &
EhiEiRE 11 755 15, RISEN 70%, &3 &8
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The Purification and Identification of Human Urinary Kallikrein *

WANG Ju, HONG An™ , SUN Fen-Yong, XIE Qiu-Ling
( Bio-engineering Institute of finan University, Guangzhou 510632, China)

Abstract Human urinary kallikrein (hk-1) and human urinary trypsin inhibitor ChUTL) are two acidic proteins in
the urine. Both of them are important drugs. The way of colloid adsorption together with ethyl aleohol precipitation
isolated these two proteins successfully. By using of ion-exchange, hydrophobic, affinity chromatography and gel
filtration » human urinary kallikrein Chk-1) was purified with single band on SDS-PAGE and single peak on HPLC.
The molecular mass was 33 450 u on MALDI-TOF-MS, the pf/ was about 4.3 on IEF. The influence of pH and

temperature on the activity of hk-1 was studied. The wheole procedure is suitable for large-scale production.

Key words human urinary kallikrein ¢ hk-1), human urinary trypsin inhibitor, ethyl aleohol precipitation,
colloid precipitation, ion-exchange chromatography, hydrophobic chromatography, affinity chromatography.,
protease inhibitor from Arrowhead ( APL)
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