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man FRESHHN-REERFT]. GR UM EEFEEAL SDS—PAGE BMER S — K%, WY 2 TR
BH 1.4X10%HEH K1 059.012 U/mg, EHEIWEN 24.40 X, M BEEBHRARME LR 1 4.72, PH ¥
B(KDR 7.17X107 mol/L; LN AT 6 P EEMBENF N DPVVDG, 418 ZEHFABEHR—FHLEARE
EROHA VREOBNTERENEN.
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Purification of a protein with trypsin-inhibiting activity from Rhizoma Pinelliae
and analysis of its N-terminal amino acid sequence
WANG Hou-wei
(College of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250355, China)

Abstract: Objective To purify a Rhizoma Pinelliae protein, determine its inhibiting activity and
mechanism to trypsin, and analyze its N-terminal amino acid sequence. Methods Active Rhizoma
Pinelliae protein was purified from the 40% (NH,),SO, sediment of the crude extracted protein from
Rhizoma Pinelliae by affinity chromatography of trypsin—Sepharose CL 4B and gel filtration of Sephadex
G-50; 12% of SDS-PAGE was used for determining the purity of the purified Rhizoma Pinelliae protein
and estimating its molecular weight; N-terminal amino acid sequence of active Rhizoma Pinelliae protein
was analyzed by Edman degradation. Results The purified active Rhizoma Pinelliae protein showed a sin-
gle band on SDS-PAGE gel ,which estimated molecular weight was about 1. 4 X 10, its specific activity was
1 059. 012 U/mg, and the yield was about 24.40%; The N-terminal sequence of the preceding six amino
acid residues of active Rhizoma Pinelliae protein was DPVVDG; The quality inhibiting ratio of active Rhi-
zoma Pinelliae protein to trypsin was 1 ¢ 4. 72, and the Ki value , the inhibition constant was about 7. 17 X
107 mol/L. Conclusion Active Rhizoma Pinelliae protein is a kind of serine protease inhibitor, a com-
petive inhibitor to trypsin.

Key words; Rhizoma Pinelliae protein; trypsin inhibitor; isolation and purification; N-terminal amino
acid sequence
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FEHAWBILAEHTET.2E5REERE
B P. ternate. (Thunb. )Breit. R E, BEAMS
J&E ¥ N-benzoyl-dl-arginine-p-nitroaniline (hy-
drochloride) (BAPNA)# % Sigma AR =& EA
RS FRERE. FRBR. B XN HEBE.
TEMED., Tris #. 4 il # B & H (BSA) # 4 Bio-
Rad A 8 /& & ; CNBr-activated Sepharose CL-4B,
DEAE Sepharose CL-6B . Sephadex-50 #
Phamarcia 24 8 7= & K& RS B E =44,

2 HEE4R

2.1 EHFEEAMRBRSOE FRBFHEER
2£ 100 g, ¥E4, A 10X R BUZ #h ¥ (0. 05 mol /L,
pH 8.0, Tris-HCI)AJ ¥ ,8 000 r/min &.{> 10 min,
FREREGKBERYE, KELER . RETR. B
FHLBEALTY. ATHEFBEAZRRRE
BR . RAFEENE  BEMARBRER 40%4.
60%.80% (NH,),S0,,4 C#E 2 h,8 000 r/min
B0 10 min, WEZRUE, F 4 CHEIEKEN 36
h(EWMBEHREEN S FREHLE>6 000), KEE
BEWHE® 9 %,8 000 r/min B .L> 10 min, FEHEA
HTgR.RrERE.

LA BAPNA A &%), 2 I SRR $50E s A st
MEREOMEBEEABREOBMHANELE., &8
BERYA 0.80 mL Tris-HCI(0. 05 mol/L ,pH 8. 0)
ZE P MA 0.10 mg/mL 4 BEEHE 0. 20 mL,
37 C4 B 5 min, i A 1 mmol/L BAPNA % &
2.50 mL,37 'CM 5 min, L EFAA 0.5 mL i
YR 33 V0 MR BRVE WA LE T o BATS 4 o 5] B4
R R 3t B, B 410 nm ARG E (Ao H. BTG
HRNEL R - ELXBEGT M AnowiX B 0.1 BF
THIERN 1 1~ BAPNA #47. MHHESELLE
XA EMHBERGT RE 1 MEEERART QD
FIRME . EEKEERA Folin-Bif Al %M, L4
EBAEEAGSAERTHE,

EESEANSR(NH) SO, IEERRE
L LE B EN 96.49%, FHFEEATESE
RFRBEE R 40% (NH)SO, WS, LiEN
REEHM1.83 1%, B HEWHEN 62.38%, Tl
B3 123.67 mg, 5B EAM 3. 130 RBWKE
60% (NH),SO, WUl BB KR, SEEBAW
56.62% . EHMAEHEEEEL LEANRNAEE
B# 50%; MEB®KE 80% (NH,.SO, Kl iE & &
MEUABEAEXEEAQ.

2.2 BHXEBAMSL
2.2.1 FMEHELSE .2 R Pharmacia = HEAH
(Pharmacia Biotech CNBr-activated Sepharose CL-

21 (NHOSO. B EERSFNEARED
RMEENRN
Table 1 Isolation of active Rhizoma Pinelliae protein
in crude protein by salt fractionation
with (NH,),SO, and determination
of its inhibiting activity

s BEA KEAH BAE  WEA
/mg /U HR/% /(U mg™")
BEH 362.33 34 750 100.00 95. 91
40% (NH):SO, Jidg 123.67 21677 62.38 175. 81
60% (NH().SO, T% 205.14 9883  28.44 48.18
80% (NH,).SO, L&  20.81 0 0.00 0. 00
B (NH)SO, Jix 349.62 31560  90.82 90. 27

4B Instructions,1998) , ¥ EBBEFEH K S5 CNBr-
activated Sepharose CL-4B B 5, ] & B K, LI
REWEN 40% (NH),SO, MLEEAHEHFEE
B #RER 20 mg, % F 200 mL Tris-HC! ¥ %
ah % (0. 05 mol/L,pH 8.0)5,12 000 r/min & .
10 min, R EH®, ERAAEE, 5 A 1 mol/
L NaCl #4278 18K Al pH 2. 4 i HCl B
kA, WERIL KPR %, R EMHEM 2.0
mol/L Tris BE M, FH L REX EH KT
AFF—24a.RE 1, TREHFEEAHRE
FHEEIE R 2 MNEE % (Amm) P1 HEBE
B, REMBIEEXEE D, P2 KR MR KIS
Hig,
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Fig.1 Affinity chromatogram on typsin-Sepharose 4B

2.2.2 BEAEAL: P2 A% Tris BB PH
J&, | Sephadex G-50 i, A 0. 05 mol/L Tris-
HCl Z ¥ (pH 8. OB, WH 2. IR P2 H4r 4
Sephadex G-50 7+ B )5, B 4 ©~E B ¥ ,pl # p2
IEHEEEOR, EHETEEDPTF 10~16 SEE,
2.2.3 SDS-PAGE B3 4y pesk R 12%, R
FAE LR R-250 36, £ 12% SDS-PAGE 4
B & W ,Sephadex G-50 2} BHEH AN 10~12
SRECIBNIEFM ERRIE—-HWEAK
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Fig.2 Chromatogram of Sephadex G-50 gel filtration
WAEEEEEXOKULE KE.AHERER LR
M 10~12 SR EERB. BALHEEEEER,
RE3 AREHFEEAHABEORFER.2%
MEETERATSAES NRERAABER.
BagrEd, KeR s —NEEEEEA W,
HERWAX 2 FHEELH 14 000,
EHTERERRRAE 2. 2XMEES
BEEHERET 3.45 15, B2 Sephadex G-50 4}
EEAMBEEH 6. 02 1.
2.3 WEHIEEAMNKREABME ML LL0.05
mol/L Tris-HCI(pH 8. 0) 2 s A 10 pg/mL &

a ; ?‘: I J:Ii

. 6. 6210

. “ 4. 30 104
RS

3. 10104
R

L
1-40 % (NHO.SO, Vil 2-%k M@ 3-4FRAFIC
4-BERE T 3k
1-40 % (NH,)SO, sediment 2-affinity chromatograph
3-molecular marker 4-gel filtration
3 AH¥NEBHR SDS-PAGE
Fig.3 SDS-PAGE of active Rhizoma Pinelliae protein
%2 FEUHINEAMSEALLRE
Table 2 Isolation and purification of active Rhizoma
Pinelliae protein

BEH BEA WHEA EHEKR
ity /mg /U /(Ue+mgl) /%
40% (NH¢),SO, i 20 3516.2 175.81 100
J9i & £1 - Sepharose 2.19 1326.5 605.7078 37.73

4B RMEHS K

Sephadex G-50 B¢ 25t 0.81  857.8 1059.012 24.40

Y EERAB®KKHBENR S5.00,2.50,1. 25,
0. 625 pg/mL , W & Xt Bk & 1 B A 4 75 o , i & 4
MAMEHE. SREUBFHLEEAAE 0~4 ug
5EREABMAMNEHZAERRTFMHREXER,
SHEFBIY=—23265 X+ 98.659 (R*=
0.998 8), 1 ML AT LASH S R 20 pg B E A1 AR
FmEEEEEAMNERN 4.24 pg (BAPNA fEX
Y, EHFEEOMBEAMNEEMNHE LS
1+ 4.72, B/RMEILHK 1 2. 2(BEEAMKHEN
AFREEBN 2.34X10Y,

2.4 WHIFHH¥LK . BAPNA EYKED R
0.4,0.6.,0.8,1.0 mmol /L, ¥ =& B & F B§ R . &
& . B Lineveaver-Burk {ER B, . ABEEABHR
MY EELEN. S#TEEEEEAMN MRS S ¥
IR HEMHABAMOHER, BEITR, EE
X HEANESHNG X REREABS
BAPNA K& H H B Y=2.697 3 X+1.3655
HE S K. {H% 1.98X107° mol /Ly B 0.52 pg &
HEEEAMEHEEABS BAPNA RN KNEES
BY=61667 X+1.357 5 HHE H K.'=4.54X
10°mol/L, EHMRMNBEHFIEEANKENR
9.29 X 10~ mol/L, BE AR Ko =K. (1+[1]/
KD, HEBEMmE %% Ki=7.18X 107 mol/L; A
HORE 015 g BHFHEANHBEEARS
BAPNA R #4258 Y=3.604 3 X+1.325 5,
HEHWHER K=7.17X10" mol/L, K<<
Ko, RHIMSBI R AMEERN DX TFEREDRERN
H1. B, S B R AR — i HIE DR M.

18
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0.52 u g ZH +BAPNA

1/4410 om
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0.15 u g ZEH +BAPNA
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Fig. 4 Inhibitory dynamics of active Rhizoma

Pinelliae protein
2.5 BEHFEEANN-REAERFIMTSRR
HHE . EEEEEAYR % SDS-PAGE H k. 7%
BiE.MENREERFH, LA BEMNFER,
AHRKEHEEEEEAMN N- ST 6 M EERR
B X :1-DPVVDG-6,
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Fig. 5 HPLC Chromatogram s of N terminal amino acid

sequence of active Rhizoma Pinelliae protein
£ NCBI ) Blast B F 100, EHEEEAM N
AT 6 M EEMFII SREEOBMNHA ABRT
2HRELRELE N EERMBREFEEZR WENH
ERBE GERLERRE, _ENREERS
805 LIE, Mk 3,
3 SHEOMAOHANSRERATIHNEARELR
Table 3 N Terminal amino acid sequence
of five kinds of protease inhibitors
and comparison of their homology

4 5 & K NSERERFF  FER#%
KXEHEAMMHEM 1 DPVVDG 6 5/6 (83.33%)
BEEONM 25 DPVVDS30
BAA02972.1 5/6(83.33%)
MmN ANEk
EEEAN 25 DPVVDS 30
BAA . 5/6(83.33%)
29731 ot B itk '
BEEOM 1 DPVVDS 6
1 1A 5/6(83.33%)
s1818 MHN A ’
BEEOM 1 DPVVDS 6
08229A 5/6(83.33%)
12082 WA B !
3 it

EHXEEAM NIRRT N EERRERF
EXRGLEREOBIHAN N KFFRERRT,
FEEX 8% L EH A EAXMEEARES
BABRAMMBER SEEAMZHAERBH X
HAEK<<K.), BEHE  HEHEEXEEAR—F
2 @ ME B B H 7, M Lineveaver-Burk fE &,
HmBsyREQEYESENHA. Wik
MHELBIYZLERESH XXBNEH—B23)
M, EESIREK. B KIEZER, SEXER
BRI BRAEER AR el LSO TR B B AN
FERREHER S Z— 1R — T FE i X 89 28 FOR
5. BR, &L MEIE L EEE, TUEE AR
B HLIR A 3 L T BB U8R T A R X 0 4k i A A 3R

L f 33— 2 AL 1 5

M¥E EEAM 40% (NH),SO, fIEE N E
HAEEOHR REEAGUNEREERL.E
P E R AT A 24. 40% . BU B EATHE, B Elk
ALK 15. 26 %, 20 mg 40 % (NH,),SO, U1 #p
WMEANR3I516.2 U, BETHEERESHEE
BEHMIESEAS 50562 U), XFTRER KSR
BEAMERNERENRE. B XHEEEAN
60% (NH),SO, Vi P B EHEEEEL, BN
R EHEMBATES 40% (NH),SO, WM E
Ba—BLBHERSZARMNYE, £ TFELET
M RPTI HHBBEME AN NI EEER 0.50
B REHE— BB .

EREFTEANHEERSBERBETSHRE
BERKEOREBNRLERRELE S, TUR
& LLBE 7R (3 B O O 48 B9 5% 65 4 45 Rt 0 40 98
., ETERFEEASEEOBZAMNERNT
BAFEMBEARY (Ki<<K.),EMEHEEH
B ¥ E A EL 75 ¥ (1 mol/L NaCD¥ekE, W DA BE K
BAERRUHELEANAED, ARG FHBRK B R
MEESEEAAY EUEERFTUBREABNY
RENFERAEESEEHLEZANSBE,
Sephadex G-50 4 % B pl Ml p2 E ¥ B B & 7
U pl BRTEF B 10~12 BHAENEHAR2
SDS-PAGE #rill B R 43— p &4 s B 75
HEEEAASH#H SRR EHE W TEHNF,
DRIEFEHXEEANGE.

HERBEOABAHAERKEARBRTRE
RIR AR, UFEMAENENELT R EALE
HEEEANFEEUIAE WAL, REHH
H—-PREEHEEXERAH N REEBF T
51, B R H h e R AR cDNA
Fol . ZREH Y EEAERTIBRAETSEM
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