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ABSTRACT: Polygalacturonaée (PG) produced by Bomrytis cinerea in the culture broth containing
citrus pectin as a carbon source was partially purified and characterized. PG was produced on
a range of carbon sources such as starch, glycerol, cellobiose, and Na*-PGA with total activities
of 34.8, 32.0, 29.2, 27.8 units, respectively. The specific activity was highest with 2316.7 units
on Na*-PGA. Proteins of culture filtrate were concentrated with polyethylene glycol and acetone
and applied to a hydroxyapatite column. Among three active fractions collected from the column,
the fraction containing the highest PG activity was resolved by a Q-sepharose column. The active
fraction from the Q-sepharose column was further purified by HPLC Mono Q column. The
partially purified enzyme was analyzed by 10% sodium dodecyl sulfate-polyacrylamide gel electro-
phoresis. Among a few protein bands revealed, the amount of the protein of which molecular
weight estimated to be 43kDa coincided with the PG activity. The partially purified PG had
optimal temperatures between 35~55°C and pH between 4.5~5.5.

Key words : Polygalacturonase, partial purification, Botrytis cinerea.

Bomytis cinerea®l] 23] sl AWFFo|H e
7], Eule 9] 5 2|5, snap bean, chickpea
T FH AEH 71\*113} T o8 7HA B A Eel
“e"‘BElt oA Heg, Z‘l'i-’l 5717 Bk o}
vt o] &2 A Fel= dAste gL A g F=
AAA o2 Fa3 Wolrh B3] o HAFL 27,
Entg, &, o, Ao FHEo] @ FHAFo A
AQdste] HE dogur F AAF ¢f &
AHE Eof ooz #AEY FE, 4 £V 55
Aglsl=d) F2 F57F =3 A=3% 7],9.(1()~2()°C)
ol o] AR Zeod oA il 7). =y
oM =7 9 Evtg o] uldshe-2 fuiA] H
TAZE HE HOoE o] Wl o3 AAlEAo] ol
2 A7 =} AUATKS).

Z Al B0

B cinereav 715259 HYA] AEAELHY] F8

*Corresponidng author.

-7-5‘ 3l pectind & ¥3)3h= pectinaseE Fu] st

Ao 2 dex Ul,7). AR AE AxHe
cellulose hemicellulose, pectin, ligih 528 F+A=
o] =, AEA F4, volo e} AEu]&el
Aol 7} let. o] Fell M= pectin@-&- A E2] middle
lamella, 13} A EH e F83 FAREOZAM AEo
frAlel A d&E ek Pectin® - galacturo-
nic acid®] polymer® o©]Foizl tiFFE A=
AL AA pectic acid, pectin, protopectin £2] 3
FHE o] A=, pectic acide D-galacturonic
acid”} a-14-glycosidic bond 2 A2 H e} §) o pec-
tin< pectic acid®] carboxyl”] 4-#7} methyl-esters}
el 313, protopectin 4)E2] AL Eo gl
-84 pectic AEo]th3, 15).

Pectin@-& #8)3h= A2+ pectin®] methoxyl
groups A A= pectinesterase, protopecting ¥
#3te] 71843 pecting A4 3= protopectinase, pe-



216 Al Eel g A A 108 A 33E, 1994

ctin depolymerizing S42 7}pH-3)] Wk-g-of 2&}ed
poly(methyl)galacturonic acid chain-g& 33 poly
(methyl)galacturonase(PG, PMG), 22|31 transeli-
minatione]] 23t  poly(methyl)galacturonate lyase
(PGL, PMGL) 5& & 5 Iti15). B 71/ %83
Ao PGL, PGl gt A= 74 olvli4ate]
AMAEA, FHAAEY] B4 stz A7) o F
o] Ao} AEHMUA AFY pectinZ F-5) & 4o
Fal e HA T ol FR3H AAEE o
T Beka Aot g4 ¢vh 2Ed HIe &
oy Aok Sclerotinia sclerotiorum, B. cinerea, Fusarium
oxysporum 59 pectin®d Fa T B3 P AF
Az R uE%rks, 10,12,16). 2 FoA X PGel
&k AFZ F axpsporumol A endo-PG$} exo-PG7}
e sl 4zt EAEFe] 4 kDadt 76 KDal 2
wslgon, 484 pHE EF 459 7oz ¥
- 2EQaL S sclerotiorumo) A3 exo-PGEA] £
Ateko] 68 kDa#} 140kDal A% endo-PGE ¥-AbeF
40kDaq)l &4rb 27 B3® wub 9leK13, 18).

B AT e B cineread] £8 4H 7oz
A} 72+E+ pectin® ¥-3] A4 F polygalacturonase s
8 AAstd e o]F o]&ste] 2 A BAS
ZAFetd et

ME Qe

AETE 9 FAMM HlFL o]y E o]l
2" B cinerea KC-1& =33t tao A B4
"ol Potato Dextrose Agar(PDA)ol 4] A thul) F5}od
Agstgieor, A4S $3 HAM A citrus
pectin(Sigma) 0.5g, NaNO; 1g, KH,PO; 05¢g
MgSQ,-7H,0 025g, CaCl, 0.1 g, Yeast extract 0.05

S FF Lol #ristel Eviskech Fej ke
o) dA Wizl S00mlE 21 AAEEkad] Y
Akt & PDAW Aol A 59 FoF kgt B cinerea
TAF disc(A 7 5mm) 40705 HE3le] 20TA 12
o 7} ekl oF 349] 3 vl FAL filter papers e A
S AARY F A4 A o] &3t

S48 =X gl CHHEL XM2E  Polygalacturo-
nase® &A3t7] ¢3le] 7]A" =& Na*-polygalacturo-
nic acid(0.5%, w/~v)E AFE-3lg]2w, 0.1M sodium
acetate(NaOAc) HE-89(pH 5)oll & 414 434
AF whgAd 40C FxA 5E3F A F =
A4 £99L Avlste] 40CoH A 2087 wk-SA]H T
olwj AA WAL 7]Ag 19mlel ZA A 01
miE H7hete] 2ml2 Z2Asiow, EF2E 30

7FEY 2EA EYE A A S48 AA
il < Arkste] A A AHgs
o} Hkgo] Ent & Ful¥ DNS£E-A(3,5-dinitrosa-
licylic acid 53 g, NaOH 99¢g, Rochelle salt: potas-
sium sodium tartrate 153 g, phenol 3.8 ml, Na,S,0s
4.15¢, distilled water 708 ml) 5 mlE- AHr}sle] B
FollA] 1087 WhA3E & AF2e)A AlF o} o) &
3000 rpmell A 108-7F A4 E-2] 3t A5-AE FHslx
530 nmell Al FHEE EA 9k £484-8 D-ga-
lacturonic acid(50, 100, 150, 200, 250, 300 ug)E& %
TEAR o] de FAeR AAIHNGE A
unit®] ALl 9 W =AM 13 Fg 1
umole?] galacturonic acidE A she A4S |
unit(U)2 3psic}. =l A ae] 2.2 Bradford HHY
(@)l ¢J3ted Bio-radAt AloFg A A3 HPHHE AR
Aekste] 3 EFE3F4-2 bovine serum albumin(s, 10,
15, 20, 25, 30pg)S& AH&-3te] Fw|stglch

ElARY SAMM Bads dejsised A4
He &40 &S SAHY] M 471 iAo A
citrus pectin @4l glucose, sodium polygalacturonic
acid(Na*-PGA), starch, sucrose, galactose, maltose,
sorbitol, carboxy methyl cellulose(CMC), cellobiose,
glycerol& 0.5%(w/v) A7lsl 4§ whkgt & 9
Ao} g wpye R A4S EA ook FAR
AR ARA R wtds dE H TAHE 29
F HAE A3

A0 2EMAE, Pecting 3 WA A 12
A7k vl okgk ) oFod L dialysis tubesel] €31 pol-
yethylene glycolPEG) #4% o]4-3le F&3lsich
o] ¥%% 2EAYE o} 10mM NaOAc 54
(PH50) 22 FA43% % acetoned 75t FE7}
20%=] A stiek. AcetoneX 2 ¥ dgelA 307
AAAIZF 10000 gol| A 30:27F dAlE st A
S48 353 ¥ oA acetoned 713k} 60%7) =
EE 3o Aol A 3084 AX F Azl AR
slgich A" AAELS 00M NaOAc 434
(PH 50)0] %0614 CaCl7} 1 mMo] ==& Aslg
F Az dAEe] stk A" AA-EE 0IM
NaOAc $+&4(pH 5.0)°) 54 CaCl,7} 1 mMe]
HE2 H71 & 03mM CaCl?} 1 mM MgCLE
¥3%3k= 10mM phosphate buffer(pH 3.0)2 23 3}
g hydroxyapatite columnol| F3atgich wdd-&
ImM MgCh, 0.1 mM CaCl,E& E3d3h= 350 mM
phosphate buffer(pH 7.0)2 phosphate?] F=7HE
FHA 83359 ¥, hydroxyapatite columnel] 4]
28 54 FAEIHL centripreplE FE3to] 10



KOREAN ]. PLANT PATHOL. Vol. 10, No.3, 1994

mM Na*-phosphate $34-H(pH 64)°.Z 33 313
Q-sepharose columno] F+¢35tx2 1M NaCle %
@ e $FEAo2 FETWE FuA Duge
4239t 84 FAE IS Centricon(Amicon
AHL.2 F%383 10mM Na'-phosphate 549
(pH4522 333 Mono Q FPLC columne]
F4stEa I M NaCle £33 e hgdos
TEE FAFEAM dUAE SEsh A4 A
Ale 4C AH2AHANA F3Psldct

Sodium dodecylsulfate-polyacrylamide ge!l electro-
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buminMMW 14 kDa)& *]—%—?‘ﬂ—?&t}
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cose®} maltoseE M7}l S o FAHASS 9
gte} AAMALL 42 units2 o}F Fopr). Specific
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Table 1. Polygalacturonase activity of culture filtrates of B. cinerea grown for 12 days on a range of carbon sources

Carbon source Total Act. Ul Total Protein Sp. Act. Rel. Sp. Act. Biomass produced
(9)] (mg) (U/mg) (%) (mg, dry wt)
Glucose 42 0.08 0.066 63.6 27 621
Citris Pectin 186 142 0.031 600.0 259 335
Na*-PGA 218 236 0012 2316.7 100.0 333
Starch 348 296 0072 483.3 209 342
Sucrose 18.1 1.53 0.076 2382 103 463
Galactose 250 212 0.306 81.7 3.5 368
Maltose 42 0.08 0.168 250 1.1 358
Sorbitol 250 212 0279 89.6 39 174
CMC 278 236 0.170 163.5 7.1 122
Cellobiose 292 248 0.253 1154 50 357
Glycerol 320 272 0.177 180.8 7.8 218
Table 2. Purification of polygalacturonase produced by B. cinerea
Total Total Sp. Total activity Purificaion
Purification step protein activity activity - recovery folds
(mg) - ()] (U/mg) (%)
Crude 60 18514 309 100 1.0
PEG concentration 52 1620.8 312 87.5 1.01
60% acetone concent, 15 1073.8 71.6 580 232
Hydroxyapatite column 432 908.7 2103 49.1 6.82
Q-sepharose column 1.00 766.2 766.2 414 24.83
Mono Q column 0013 463 3561.5 25 11532




218 P EWe A A0 A3E, 194
0.7 a0 0.4 0
0. . . 0 ~
a 0.3 s L?
e O @ 0
% %0 0 E Eq_z w0 g
:é 2 | § E o8 %
i 15t 3 f L E
°ﬂ — : 10 18 20 > 28 30 E 1] 40 48 ou ll° °° 10 20 3 © 50 o0 1°} 20 lﬂo
Fraction Number Fraction Number

Fig. 1. Chromatography of polygalacturonase produced
by B. cinerea on hydroxyapatite column. The polygalac-
turonase activity was determined by measuring the
amount of galacturonic acid produced by the enzyme.
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Fig. 2. Chromatography of polygalacturonase produced
by B. cinerea on Q-sepharose column. The polygalactu-
ronase activity was determined by measuring the
amount of galacturonic acid produced by the enzyme.
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Fig. 3. Chromatography of polygalacturonase produced
by B. cinerea on Mono Q column. The polygalacturo-
nase activity was determined by measuring the amount
of galacturonic acid produced by the enzyme.
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Fig. 4. Analysis of polygalacturonase produced by B.
cinerea by SDS-PAGE. Fractions obtained from Mono
Q column chromatography were used. S: standard mo-
lecules, C: active fraction pooled from Q-sepharose co-
lumn, 72, 73, 74, 75: the number of fractions from
Mono Q column. The arrow indicates the band expec-
ted to be polygalacturonase.
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Fig. 5. Effect of temperature on polygalacturonase acti-
vity of B. cinerea. Partially purified PG from Q-sepha-
rose column was used.
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Fig. 6. Effect of pH on polygalacturonase activity of
B. cinerea. Partially purified PG from Q-sepharose co-
lumn was used.
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