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Purification and enzymatic characterization
of phospholipase A; from latex
of Hevea brasiliensis

DENG Zhi, LIU Shi-Zhong, XIAO Xian-Zhou*

( Rubber Research Institute, Chinese Academy of Tropical Agricultural Sciences, Key Laboratory
of Rubber Biology, Ministry of Agriculture, Danzhou 571737, China )

Abstract; A phospholipase Az (PLA;z)was purified from the latex C-serum of Hevea brasiliensis by acetone precipita-
tion, DEAE-Cellulose ion exchange chromatography, Sephadex G-100 gel filtration. SDS-PAGE was used to deter-
mine the Mr of the subunit of PLA2. Then the Km » Vinax » the optimum temperature and pH of PLA; were tested.
The effect of Ca2t and La3+ on PLA; activity were assayed. A 49. 47-fold purification was obtained with the recov-
ery of 5. 12% activity. The results showed that a single band on SDS-PAGE with a subunit Mr of 43 kDa. Latex C-
serum PLA; had an optimum temperature at 37 “C ,and an optimum pH at 8. 2, The Ky was 0. 44 mmol » L'!. The
Vimsx was 7. 22 pmol * (mL « min)"1. The Ca?* ion optimum concentration for activity was determined to be 50 pmol
» L1, The activity of PLAz was inhibited by La®*. The inhibited effect of La3* was palliated after added calcium
ion. There are differences of Ca2* dependence between latex C-serum and other plant PLAz. The results provide a
research basis for catalytic mechanism,regulation,and physiology function of PLAs in latex.
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WEfgEE A, (EC 3. 1. 1. 4, phospholipase A, , fi
FRPLADR —FEENRFEMBIEE. ELEY
RN T2 5070, 1% H R IR 7T 43 o FFh 26 B (Schalo-
ske &,2006) .43 WA EI PLA, (sPLA,) JEJHE R PLA,
(¢PLA,) .Ca®* R # & PLA, (iPLA,) . il /% 7%
L F 7, Bk K #2 B (PAF-AH) #1¥% B8 1K PLA,.
PLA, #4040 fa B b H 1 8% A5 89 Sn-2 7 8 By B2 /K
fRLERE IS X B BIE R . X g = Al
TSNS —E, o — B R AR
FIBR R A 2 B & 4 (Narvdez-Vasquez %, 1999),
4N, PLA, 5 #1 B (Harwig 4, 1995) . H1 4 (E
FEZE, 2001) JEFL I (May 25,1999 JEHERMAEY
B A9 75 £ (Munnik %8, 1998; Roos 2£,1999) . & F
@3B T g (Mancuso 48, 2000) F1 4 K Z 1 4 K
(Paul, 199) 41 iF 24 Mg B EB HEF
. B T3 PLA, EE EZEHUR,.HE
SR Y PLA, BB 70058 W AE % 48 /0. Kostyal 4§
(1998) % IR FLat # X Hev b7 #47 cDNA R &, &
B 5 patatin [@ K, patatin & 2E PLA, i&H. #H
3, BRI R LB H LR 3L PLA, aifh & 2R B
TS, AR PLA, #f7 T o5 sk, 3
Sof 43 Bl 2 VR BB REAT T 8 95 » LA AR S H AR 3L
PLA, %50 AL NN S5 pF 53 28 8 SE T .

1 MEE5F*

1.1 #1#4
e BUA B 5L 38 R 37 V0 T BA AR S A 0 R AR
7-33-97 WY FL A LT KL .
1.2 A%
1.2.1 PLA, 445 B 5 4t BN BALSBE
- FKB(2002) AR 2K (2002) 59 07 K R 4R B 3 B
WA ETF 4 °CT,19 000 rpm, B0 1 h, F S RISl
£HE CGHIBE AHER. W20 mL CEEMA 4X
R KRS ,-20 CHE 1 hJg,4 °C,10 000
rpm B0 10 min, FEEFHREXNT. A 1~2 4
I VE (4 B2 49 28 pi 10, 05 mol » Lt Tris-HCI, pH
8.2,5mmol + L' BPHEZE)RFUNE. BEEK
FHTF DEAE-4F 4 EH + (B K 300 mm, HA& 16
mm) , 55 330 mL MR MBI ARG G NRED
Ji. $RJGH 0~3 mol « L' NaCl B #H TR E
VRS, VEBEE S 0.5 mL « min?,6 ml - 7, ISR
HA PLA, BMHEREBRBABITES, 4 CTESZW

¥KI1C0. 25 mol » ! Tris-HCl,pH 8. 2;5 mmol » L §-
FIELEE, 1 Y Tween-20) P B/ R . B BENEHE
W2 PEG 20 000 ¥k 45, | ¥ F Sephadex G-100 #F
(B 600 mm, B4 26 mm), A w45 2o B, vk
JREBEE AN 0.5 mL « min*,6 mL - ', K5, %EH
PLA, {&EHERBE BRI A B 4EF, H PEG 20 000 3k
w4gE,-20 CREFEHA.

1.2.2 PLA, #Fr eyl & BEEMHEWE K Kush &
(1990 B 4T . IR BRI ECH - FREX 28 mg Xi-
FHEFEEN BRI T 100 mL 1% Triton-X 100 §1, 40
A1% SDS L7 mL EMABR. EREERKE
R, W1 mL YA 1 mL 5528k ©. 1
mol » L' Tris-HCl, pH8. 2) FiX4F &, B M A 0.5
mL B 125 A 37 CHKBH PR T 30 min J5,
B, A 1 mL Gk Z BEF 1k R, 3 ODuo. A
MKW, FEREEAZAX R, PLA,
FEHEAE S EAAE R 1 pmol X H M E
H—AEE A (D ER,BENU - mgHh HEZ
REANENEEEREER.

.23 Bafag A ek HARKENE
FH Bradford(1976) 7 8k, LA ME B E B iR
HEE H . K F SDS-PAGE | &£ B§ £ H i . 2 45 X
SFE.ABEREE R 12% REREER 1%, &
B8 Gabriel(1971) {7 1 » B0 VK J B8 I3 14 /9 U %€ 2R H
DERWE R 129, RBBRWE R A% B Native-
PAGE, iKW JG » W5 8 S 47 LB 2, — 2 L F I
B, RERESERE S —EHEEME EMEERYT
Mz PLA, &M,

1.2.4 PLA, ¥ B FHAMET BEERERN
pH {E 52 5 . H% 00 A S 4 £ 3K 9 B W 78 pHO ~
14.0 ZE KR ZE 9, B R pHL. 0 89 &4
T 37 "C R 30 min, U & BE IS PE. ARE W E A ER
TE 45 BB YEER pH7. 0~9. 0 2 [8] i 52 [ 28 W, ()
BRoh pHO. 2 By &M R BN e s, BMiEdEE
[ R 16 B S B 4 A RS R VR Y R o 3l TRAE 20
~60 CHMTHEWA 10 CRE, RINZEHR
pH8. 2, X K7 Bt E] 30 min, WEMEE. MELERE
PEER 30~40 ‘Cz2 i8], (8 FE 1 ‘C A& 4F I 5L U %2 B 15
. EREFHEEENEWNEE . OC" Xf PLA,
EHAEW AR ERPMA Ca W EH 0~300
pmol « L7, B f#& 50 pmol » L, K& &M 1. 2. 2;
QC FEHKMETH EITE La*" X PLA; W
LR FE N8 VR P N AR DR 50 pmol - LT
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Ca™ REHEMA LT ¥ B X 0~120 pmol « L™,
BFEA 20 pmol » L', HAR&KMHFR 1. 2. 2. Ko &
Voo (BT 5E - BE 560 AN R MR B 8 IR TV B, 43 1 55 R
FEBGE pH FIREE T AL, R A R EIEREHE PLA,
B K B VisxfH

2 HRFAN

2.1 B WAL

PLA, MMM AN UTIE)S L# T DEAE-#F
HRETRBENHE, ERB T HE 8 T EE g
(B D. 2WME 57 R FIHEE, WELER
BRI 30 mL, 45 #HAT T — 24k,
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Fig. 1 Elution profiles of PLA2 on ITon-exchange
Chromatography of DEAE-Celluous
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Fig. 2 Elution profiles of PLLAy on Gel filtration
chromatography of Sephedax G-100

¥ LR B A A e B B A T Sephedax
G-100 BE T IEENT G, SR ER 3 TEAM
wE(E 2, ZWEE 2 IR EREE N, IE IR
YERL MR 4L 36mL, £ PEG 20 000 ¥4 5 2mL A4
ERAFEA.
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Fig. 3 Electrophoresis pattern of PLA>

A SDS-PACE Wi (1. Marker; 2. #li{k PLA;); B.PAGE &

S B Siik )5 8 PLA, , f SDS-PAGE £ il 71§ 2
—LREAW HFEY 43 kDa(® 3. A)., A N-
ative PAGE ¥ U5 8] — &7 , V)& H % & 18
BB PLA, 54 (B 3.B), I #i R 1% &4
X PLA,. &3 ER{LBTRAT A, PLA, O 44
16, UM EHIT T -5 EERARE., Sk
BB MBI RELE L,

2,2 BEFEHER

2.2.1 PLA, R B ¢4 pH MARY &R AYEE
WAE R R P pHO~14. 0, A fR 4 pHL. 0 By R4+
TR BB 40 pH7. 0~9. 0 28] PLA, EHEE (¥
WARER). MEEI pH7. 0~9. 0 Z 8] iy 5L B 8
W E BB pHO. 2 B F RN, 5 - W 5 PLA,
& pHEN 8. 2(E 1),

2.2.2PLA, R B#I%EBE MAKYERNE
W4T FIAE 20~60 CH&MA T RBL, &% 30~40 C
Z[8 PLA, BHER (BELRER) . REEK 30
~40 CZIE MR BB, B 1 CHy kbR P, %5
RA A PLA, &iEEE R 37 CE 5,

2.2.3 REVRAEASEF 5t PLA, ey #h Cat
Xt PLA, M £k 24, BEFR Ca®t XTEFL C-3L
B PLA, WM, ERMERPMA C*F, 5 H
ZI,Ca** A {23 PLA, J& ¥, & Ca®" WE K 50
pmol « L', FARH W H W F0{E HEHH 8 (E
6). X5 Jung % (2000)RIEMEE PLA,  BRE
BRI 5 B M PLA, (Senda %,1996) 40 YY)
PLA, FARKH Ca*t 845 B AR,

2.2.4 R"E La® 3 B2 PLA, 8 %h LT
£ L X PLA, EMAMGIER. RKERLM
FIEFAARE, X La* " ¥k BE X 100 wmol » L7 B
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Table 1 Purification of P1LA; from latex
#ifl g BEH (mp BER W g S (U - mgl) ER AT FE (%)
Purification step Total protein Total activity Specific activity Purification fold Recovery
HLEG R 3 068. 00 465. 07 0.15 1.00 100. 00
FERTLR 2 018. 00 431. 87 0.21 ' 1,42 92. 86
DEAE-## £ B -FX BT 10. 60 67.23 6. 34 42,27 14. 46
Sephedax G-10 ¥ E#Hr 3.21 23.82 7.42 49, 47 5.12
8r 5
7 1
4
3¢ 5
# ° tH s
1 4 Ha
A =2
< 3 <
= z
2 1
1
0 : 0 . . . . —
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Fig. 4 Effects of different pH on the activity of PLA;
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Effects of different temperatures
on the activity of PLA,

JUE M PLA, BEIE M, BBIE{X AT La*" BT Ay
56% ., X La'* ¥KBEIE 120 pmol - LAY JL P58 £
T PLA, BHEME 7. XEHEIEFIEE
PLA, % iF o6l — 2 (FEHEE%,2002). WmA
Ca’' JE I G f# La** X PLA, WMHI/EA. XAk
& Ca’t A M La®t tHIE A 8 72 42 T AL 1L 2 3%
B,Ca B P A S S G TEB R A MR AL,

2.2.5 PLA, 89 K, #= V45 ®W E 7 pH8. 2,37
CTT R AMEEE MR C-31E PLA, Xt XA
REEHEMBER K. 0. 44 mmol « L7, V.. 8 7.22

pmol + (mL « min)?,

Fig. 5

Ca” FRE (umol. L")

B6 ARKESETFX PLA, BHENER
Fig. 6 Effects of different calcium ion concentrations
on the activity of PLA;
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B 7 KRE Lad+t & EXT PLA: BHERNE W
Fig. 7 Effects of different lanthanum ion
concentrations on the activity of PLA»
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BEH CHLBRINRIE BEFXRBEN R
HIEBET 4> B 4 7 s, K18 43 kDa A ek 4l
K PLA,. S&EME PLA, difh4E B, RY C
LIS H AR, X RER AR &4 TR
YHBARFERN. TREMBEIL CHLFEF
PLA, #&3& pH X 8. 2, X AT RE S WM ROBRIE R E K
BEHHA K, CF 3 PLA, HEWEZM AL,
Ca™t B F X FIEAFEM PLA, R¥EER, BT
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%IV PLA, BB EM IR L., EY+HH PLA, &
H 85 ARG (Wang, 2001) , {8 Ca®* 1N A< 3 A Bl 4
LB B PLA, FEEM, BT G EfE SH SN
WasBREhEsh P EEENATER, KERANE
BE 2y, BT UL Calt ST RCE, PLA, BIBUE LS A Rt
—BWR. AR EIMKRA CHIE PLA, B
E—MHmE Y PLA, B XBEFHITEAKRN
FREWSTENREAREHE. B LoEPmE
Y 2 ERIRE, BIEEY S K CEFREOEEE
Al Exmygtt. E9HtExE L' 5
Ca™ Tt XSS H R AL, AR Z AL 2 La*t
A E T G HMA N LB TR R
7 (RFEH,1995) . BEAUA] & IE 55 B & . 3 T 5L
REEEEH C ., AHEAMRERHFLTES
58 A — F 8 15 $11/E Al (Rangel, 19945 Hodick &
Sievers,1998), AR ER KB LTE L B
X PLA, W& A MENER . HmMA C&F 5 il &
La’* X%f PLA, {EHMMEIER . XTTREEHB L TES
P2 AR R R E RSS2,
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