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PURIFICATION AND CHARACTERIZATION OF CYSTEINE
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Abstract A cysteine endopeptidase (EC 3.4.22) was purified from cotyledons of germinated
peanut seeds by buffer extraction, ammonium sulfate precipitation and succesive chroma-
tagrafies on Sephadex G-100, DEAE<ellulose and DEAE-Sephedax A-50 columes. The overall
purification and final recovery were 28.1 fold and 15.9%. This endopeptidase exists in two
isoenzymic forms and SDS-PAGE revealed two polypeptides of 58 and 55KD. The optimum
temperature was 50 C at 8.1 pH for degrating BAPNA (Benzoylarginine-p-nitroanilide) in
Tris-HC1 buffer. Inhibitor studies demonstrated that the endopeptidase belongs to
the cysteine class of endopeptidase. This enzyme hydrolysed only 5—10% of arachin or
coarachin I or 2s protein of ungerminated peanut seeds in vitro. The characterization of the
endopeptidase was almost consistent with the peptide hydrolase in the study of
Cameron and Mazelis who purificated from cotyledons of ungerminated 'peanut seeds.
The results of present paper and our other studies suggested that the cysteine
endopeptidase of peanut cotyledons which plays an important role during seed germination
was synthesized during seed development and can only degrade the modified storge
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proteins.
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MTHRNEREARGREEIDEEKRBUBRMESR, FRIEE, KEATHEX -
BhEXBERY EAGZEYMTFRRATKENTER, ngEd, k&9 HxPY, X
KU WYY AT, 50 4ERT Irving M Fortaine™ & W8 R 164 F - PR 4 —FP A RURE
E18§ (Trypsinike) B9 7E4: - 18§ (arachain), {H Cameron Fl Mazelis"? i\ Jy arachain & — &b
BkK#B 85 (peptide hydrolase). Ktz 4h, X RIEEFT T B IR IR ik WHGE. R
PTHRBUNM TR, BARTEARSBERHANKENBEEYSHEEHEIH
XM HAMTREATBREMTRELB DRI ETRAM TR, MEHRZEMNA
E@AR), BUBRUMEPAFESZMANEE, OMREKENTR, B A E
#., AIRABNTEEHTFEEEARENERIEANRFEINEREAER, RNOAHER Sd
HEFFHFHPRAETRERTIN, HRETEH— eI EMHRE.

1 bRy

S8 BT 4B 4 (Arachis hypogaea L.) 38 116 &k, FTFHI KA RMREFFEYHR T
#it, « | |

AL AR TFT 28 CEWR Sd, MWTH, ¥EH T 2.5ml ¥ 10mmol/L
. B-ME #4 0.02mol/L B¢BR B b (pH7.2), FEMHM 10min (7000rpm), 4 ES M 8, BHRH
£> 20min (25000 x g), _CiEWENAHIEER. 1L A O A BT 40 A B PR BR gk E M A BE 3K 80%,
#E 4h, 25000 x g F&L> 20min, YIIEAHE 0.2mol/L NaCl, 10mmol/L B-ME £j 0.02mol/L B¢
M P (pH6.5, TRNZE P A) BE, RA—RopBENLBR, BV A PEG-6000 K45,
40 TR . B0 (20000 x g, 10min) /5 i - ¥ ¥ id Sephadex-G100 £k (2.6cm x 50cm). ¥
BRI BhI A, WHEN 27ml b, F 10min KE—F, THEMEEEERB, & 10mmol/L
B-ME i 0.01mol/L B§ERZ ik (pH6.5, FRE MM B) BT LEH, EHTHA PEG-6000 48 )5 5
> (20000 X g, 10min) b # ¥ it DEAE- 4 % 23 # (2.6cm x 45cm), F 0.5mol/L NaCl % ¥
SRYEVESS, MR 30ml b, 45 10min W — . LM ISR RS A B hiK B B TR,
EHTHA PEG-6000 ¥k 45 /5 8.0 (20000 X g, 10min), R/FW L H T DEAE-Sephadex AS50 &
(2.6cm X 35cm), fi 0.5mol/L NaCl W &HEVER, N 24ml h', 4§ 10min W E—%, 1L
R Bohik B B E. B L (20000 x g, 10min), b ¥ K 44k B RS W,
20 CHEESH. BIENTE 04 TTHAT.

BEAYIBEEME M BAPNA NEYNE KNI BETEY:, 28 Harris M Chrispeel!'”
WHiE, PEK 410nm T# OD EE 42 5p254L 0.01 25 1 NEEIE ML,

KRR MAKEATIEEYE % Jameel £ k1T,

EARESEME ¥ Bradford™ i#fr, M4 MmiEBEABIRERL.

SFRUE  F SDS-PAGE ik, InHEARS T/ 503K/ B(94KD), 4 MiEH
HEH (67KD), WzhiERB 43KD), HERE 8 30KD), HELMHFEITEB (17.5KD).
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BENRERE U BAPNA WEY, ARIEE T #% Harris M Chrispeels!” i RERMIE 4.

MR EMEpH 451 0.03mol/L BB oP ¥ (pHS.8—28.0), 0.03mol/L Z AW
(pH3.6—5.9)F1 0.06mol/L Tris-HCl Zh# (pH7.1-8.9) R i WM BIE R B pH, REERN
0.1ml B§¥ +0.1ml 49 0.01mol/L BAPNA( Z{&/K A4 ) +0.8ml & rh# (& 10mmol/L B-ME),
37 CAW R R 20min, BEEHERAME L.

Km{EME /5 Hanes-Woolf /EE¥:, 7 722 B4 EH EIEW OD,,, 24k,

WHAMARHREEOEE  BRKAHAEEK Cigma = 5), KEREAMHHH
(E¥s bR =) e 2s EREEAE 10mmol/L A-ME A 0.05mol/L Tris-HC] &0 (pHS.1,
HEWH C)Ef|. PMSF /i 1ml RINEERMR, HEMIEA Iml TAKZEBRE, REHNAEDB
CHEZE 10ml. pCMB %/ 1ml 0.2mol/L. NaOH %/, #/5/A®& 10mmol/L B-ME K 0.02mol/L
BB (pH7.2, B0 D)4 EZE 10ml, NEM HEA B D BE. RedH ﬁﬂﬂ%a’ﬂl
R R D 3t L

LERFAMELERT BN MER  HRE EEAERRY %, SR A A Fh
FHEKES, 0-40% RREVIRMRELRED, 40-65% WRETIRNRHEERES]T,
- 65—85% MMETENR s BH. HREVNENEALNRBAKEN, BXE 10% NaCl,
10mmol/L B-ME, 10mmol/L PMSF £ 0.01mol/L BERErhak (pH7.9)&HT, FEHTH A PEG-6000
We4E, WYEWEL (20000 % g, 10min)/5it Sephadex-G100 £ (2.6cmx 50cm). BEAEHRIZEAT R b
W, PeBEEY 27ml b, 4 10min E—¥. TEBFAREBREFBKENIR, REXNE
10mmol/L B-ME K 0.05mol/L BMZrh B E T, B.L (20000 ¥ g, 10min)muzi§¥& HFT
ATCHEH.

B3 FEETMELOER, MAMSLAKEN IR (18 B4, 0.1mg EH), 37 CARBEFR
i 24h, S Bradford ¥ M EEARS R, REARTEARSBASINEEREN 4mg ml’,
fAEERZEAT 15mg ml”, 2s A 15mg ml',

x1 NELEMT TSR DMOAL
Table 1 The purification of endopeptidase from the cotyledons

ot of germinated peanut seeds
2 XWER S0 RAR BEE REE px miK
Ste Protein Activity Specific  Yield Purificati
21 WECEHTFFUHRKBATROSYE g) Gmin) S, ) ok
SMBMETIRM I KEEN, MY men 3001 6544 218 100 1.0
Crude extract
ﬁﬁﬁgj 618’ QEKEE 28 f& (i l)' WAL 155.2 398.2 2.56 60.8 1.2
B1%R13DEAE-# B A 508A1F R . Ammonium sulfate
precipitation

AR BRI AL, T mpem 40 ciimr 385 1849 480 282 22
B 76 B IR 1 A0 T th P 4 W (B2 — A),  Dialysis and

40 C storaged

AR SR, RAEERNEAN wEmERG1004 126 1513 120 231 55
B, VLR AR EF. H SDS-PAGE f;g:;‘{;g;"; & 26 1116 419 1 102
LWL TR, RUXFMFR TS DEAECelulose 23

- DEAE- A-50 1.69 1044 61.8 159 28.1
?Eﬁﬁ“jﬁ' 58 ﬁ] 55KD( 2—B). DEAE-S?pfa;‘&ex A-.%
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Fig Purification of the endopeptidase by D Fig. 2 Proteinase activity gel analysis (A) and SDS-PAGE
Sephadex A-50 ion exchange for the determination of molecular weight of
chromatography the endopeptidase (B)

A: a— kHi{LAIH Unpurified endopeptidase;
b— #i4L/5 4™ Purified endopeptidase

2.2 HELEFHHSEATINNG Kn, BiERFEENpH
Ji Hanes-Woolf {k B 3R 18 85 R B # T F# Bk EEPI L1BE ) Km (BAPNA) {H2% 9.9umol/L
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Fig. 3 Hanes-Woolf plot of the endopeptidase
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%£ pHS.1, & 10mmol/L &9 0.05mol/L Tris-HCl ZErh¥iH, #REAEM T FH RENTIE
4348 BAPNA BECEREE R 50 C, #£0-50 C, MEHEREFA RN, BEBE 55 CHE
EHSBTE@EA4).

ERRBSBhm R, 3R AEERT TN YEEN# BAPNA 55E pH A, 7E Tris-HCl
S 8.1, BMBETBEN 7.6, ZMEBWPE TN 5.4, W Tris-HCI Rop il b 15t BA
5, 2 pH BAEWAL, ERREMEMZRENBTE pH BABHEX (B 5. WBES
[F1 i M s REAE BAPNA H35E pH AR T S H AP AR THH X,

o+ 4

;

BREEAILOMIES (u mi")
Endopeptidase activity
KEAUNEEQ m)
Endopeptidase activity
)

# ¥ Temperature (T) 0 N 3 1 ; M " N
. H

B4 HESHEELHT T RENTBEENRER B 5 pH 3l & 7624 #pF F oL ak BN LIRS R EE A
Fig. 5 Effect of pH on the endopeptidase activity
A Sodium acetate buffer; [ Sodium phosphate
buffer; e Tris-HC] buffer

2.3 FARMEANEZEEMNTFFHRKERNVIBEEAR m

B RAEAE T TR 08 R B R — ek B R SR A DI REIM BRI . SERRR AL
FETSESMBEEE, SEREFRMN n- ZHIRBR ORI BEE, TL2aRE
Bk PRI R], R T P SRR 0 (REMHER ) A B 25 7B £ R B HE T A (3% 2).

2.4 HEMTFEREAHEIIER

TERF pH WS RRGEP, 85 5754 T T 50 Bk e LT M9 R aE 0 B e SR B & 7626 i
FHLEREA, 37 CABPREL 24h, REEREMRE 10% ERMELERES, ZEYRHLEE
HPHEREAIN s BABMRED, 37 CABPRRE 24h, REYH 5% WEEBRER (K 3).

3 Wig

HYHTFHREA DB LARLTE, IEEES SARTHY, k#EH 3 AFALIHY LR
gERFY, WRELMTTHRERNDBERARTRE, 4 TR55% 58 f1 SSKD(A 5), £t
3WARM, MRS ENISE. I BAPNA YR Y M Tris-HCl Z i b, WHERER MR

Fig. 4 Effect of temperature on the endopeptidase activity
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BEAN pH 43 9] 50 TH pHS.1, Km {2} 9.9xmol/L.

%2 FARNENG 2 RAMEEHFHERDNEENER
Table 2 The effects of proteinase inhibitors and 2s protein on endopeptidase of
cotyledons of germinating peanut seeds

%8 ELE KRB [ 3533
Class Inhibitor Final concentration Activity (%)

“#umy E PR Isopropy! alcohol control (0.01m! ml™) 100
Serine PMSF 1mmol/L ’ - 107
. 5mmol/L 110:
BEAMOEN 0.05mol/L Tris buffer control (pHS.1) 100
STI 0.05mg ml! 105
0.5mg ml! 124
FAK 0.05mol/L. Tris buffer control (pHS.1) 100
Leupeptin ' 0.05mg mi’ ’ 0
) 0.5mg ml! ‘ 0
A PSR HmE 0.05mol/L Tris buffer control (pHS.1) 100
Cysteine Antipain 0.01mg ml" 0
0.lmg ml 0
HEREPRR ' NaOH control (0.002mol/L) 100
pCMB 0.1mmol/L 44
1.0mmol/L - 30
n-Z#/G 0.02mol/L. Phosphate buffer control (pH7.0) 100
KB 0.5mmol/L 49
NEM Smmol/L - 36
20mmol/L 29
ERB 2,2 mk e Absolute alcohol control (0.01m! ml™) 100
Metallo 2,2-Dipiradyl Immol/L : 100
5mmol/L 96

EHR % ¢c] 0.05mol/L. Tris buffer control (pHS8.1) 100
Protein 2s Protein 0.5mg ml’ 98
5mg ml" 100

%3 WERLEMHTF TSN DR ANZEEFHEOERSHOENER
Table 3 Degradation of storage proteins of ungerminated peanut seeds by the
endopeptidase of germinated peanut seeds in vitro

r#EA KB pH Reaction pH

Storage protein Control 5.2 5.8 72 79
43R EE] Arachin 100% 89.1%  89.6%  89.1%  952%
{454 3R 1 Coarachin I 100% - - 98.3% -
25 & 25 Protein 100% - - 96.7% -

35 1 20 B A0 24 SRR A TG DR L 1, T A 2 B R T B 1 1 R O
PERY, SRS KR T LA 52 B O R B A R T T RO KB PT STBE S 1, (H LSRR L Bk EE Y T RE Y
5 RN PMSF M STI 3184 M0 RSO W o, BT ZEE T RENIBA R LA
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BRE; WARSRE, FEhEmRIBEETEMHER. MEpaRBrmtnisX, o
EREFRA n- ZBHDRBEDY RV B MHIREE R 2), BEMHREEMHTFFHAKRENTRE
2 e E B A (Cysteine endopeptidase, EC 3.4.22).

EEXRRAMT 2s EHEAEMHEAMESED, NRBHREEMHTFFHERR 2s EE M
RUEETHMBRENMBEETERGE 2), HH 2s FREQABNGHNEE.

BK (in vitro) R REEFHH RSN IR ABBIRBREREEHTFHLEER

(5-10%), HHAXSBHHTEEORAREBYTARY. MULBERN FHRLEE El FEfR P
mEaEmY EmilhASEELENHEEED.
" Cameronfl Mazelis"™ MR RIEEF FH T R4 T — A K MR8 (pepti-dehydrodase),
Ll BAPNA #JE#), 7 Tris-HC1 ZviHich 838 % B2 pH % 8.1, Km {35 10mmol/L. BAPNA.
RATABRIEER F FrH 8209 Bk s% WY B 5 Cameron 1 Mazelis 32 41 ) Bk B # Jt 4% v
i, BABAPNA %JE#, 7 Tris-HCI Srhwi, BiEK KX pHS.1, Km % 9.9mmol/L. X
ARMERMRB P2 pH B m bR AR (B 5), 72 KEER Lt RILF KBS EA,
RATANFERFE—FE. RIOSZASMHERERMBN GLREX, 37- BRERT, SHRER)
ABAFRSRNHN (CRFCR)HFBEILRENIBEREHREBTRABERR), XF
B4 R A F - AT A W B AR T RIS P, B, RATAKHELEFH RN IR R EF T
BREBPEN (denovo) R, MEREFHTRETIBRPEBFLET RBMTF.
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