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WHL"DE, R FUvEBLHNII R F+—¥%
ZBICHEBET ABERE Trichosporon penicillatum SNO-
SHMZRRMIA VvOREIOSEEL, COREOEEE
BHE AW O Ui, SNO-3 #¥DEET 527 F+
—El, =V FRYAS57ver—¥ (EC3.2.1.15;
poly-a-1,4-D-galacturonide glycanohydrolase) T, -2
7FVEBOA P FVEESIIINTS 7y 0 VB0
FaZ 7 X 2OlT 2BRTHY, KAEESHERIC
BOEREERT.

DbNid, SNO-3 HDOEMEHOBEB LY 7 1%
HANC X A2HEBOBTRICE - T, LDENED~RY 55
—¥ERELEICHE Ui, AT, <O r BAEE
WPBEET 327 FF — ¥ OB RBRER (7 F
F—+ SE-150) ZFH\ 77w b7 5 R N EEVELEE
DEPERERCONTRET L, oI ncT
FEIRAPDOREBEBIU I n=—HRIC DOV T R A
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2. MEBLUFE

(1) RzFF—FOFH

1) ROFF—EEH: I FF—EBRIFVE

il

(RY#AZ77ve /B KERL BILUTETSET
NOWINEN 7 7 v o VEEICHE Uz, BEIE, £IF
5 7vovEF Y ¥4 (Sigma) 0.5g & 100 mm EEER
FEEH (pH 5.0) 100 ml (& L7z, RISk, &£E 0.5
ml xt U 20 mv BHeEEREE R (pH 5. 0) THR UIcBER
% 0.5ml Zinz, 37°C, 10 HERGXH, 8,5-Y =1
o4 Y FOvEEKRY (DNS) 1ml TRIGZEEIE L. BE
BLUEERIEIL & S ICRISEIENTIC 37°C I F#LE.
RO, Bkt 5 s Lk AL, B
4 F vk 10ml 2MARES U, FRIC, RAEO7
FUH AR 2, 3,000rpm, 10 SEELL, 20k
EOD 540 nm ITBT APNERE L. 75 v iRE
% 0.5ml ic DNS #% 1ml 2hiz, DOCEER 0.5
ml ZNA CREIE. BRONMIZ, pH 5.0, 37°C
TL0ANCRI F vEMD Lumol © A 57 va v
AN A BT R X A EERS 1 A& L.
i) Trichosporon penicillatum SNO-3 #kic X 5%
7 FF—CHEDOYR : SNO-8 itk 2/ FF—+
EEAED DD, BEHAFEORBEBLT r BRMIcL
BHEMROBREEIT » fo. AT LTI, BAREN
2% (wiv) Zva—=z, 0.56% (w/v) #) <7 b, 0.2



% (wiv) Beft = + =, pH5.0)¥ iT 0.5% (w/v) W= *
ZABET 0.06% (w/v) MgSOs- TH:O iz e &
5, EAREHIOEBEREEREN2EERLL. Ch
BRI FF—PEEERELE U, Wi, 7 BRRs
K ABEMOWEAETD 72, SNO-3 #AEA RN T
&=, EE%, N4 PUMICASEE L, 100, 200, 400, 800
kR OfFEZIRE Ule (KBRIF L EUR SR ZERTICIRER) -
BEIEDEREIZ, ODssonm & LT, 76.4 & 18.7 D220
BEZHAV.. ODssoen="T76.4 O EF O HEHKIT 400 kR
OFEZRS Ulclks, BEHEERN 0.1% &b E1r- 7.
COERICDNTRY FF—E¥BEEMOR 7 ) —=v
TEIToTe. v MRIEERRE (18 Bk) A UIchE, &
IVERRBIC LT RBNCTE B - 7223, 1 HkD
B SIEDEMET Lic. iRy FF— CHEEE
HWTEZELETAH, bED SNO-3 AR T
BLIBALD, W4EDORI F > —YiFEEOHEIINE
woNt. PR, o 7 BOEEkEER L.

i) 7 FF—+ SE-150 35 LS SE-200 OFE
HEEREARRMT 24 REEEE, BBTRE, TOEK
% 40~T0% D= &/ —VHHE L, BEHEERELCOOE
SE-150 &5 & L7z. SE-150 % CM-b+ a3/, *—VTX D
BB Lcd D% SE-200 L (M—FER) & L7

BAMRINTNE RS FF —€EFICOVT, £

HZovaF—¥EREHE LU ELZ Table 1 7R
ER '

(2) BER7ab772b0OHEE

T OIEY Y = — + OERMBZ S IV ) THD <)
Wrl7c%%, PR 1g MY 10ml 07 a b7 5 2 b
WHBRKICRELL. o772 RURBERO
BEHERITHRBUTOEB D TH -7 : 0.5% (wiv) %
7 FF—+ SE-150, 0.5% (w/v) B —E X / XH
RS (¥ 7 v MELE), 0.5% (w/v) 7% X b 7 VHiER
HYDAh, 0.5M =v=F—s, 5mM MgCly, 20mM
MES (pH 5.6). 14f#< K L7z, 27°C, 3,
40spm TIRBEWHEET -7z, BEREINLT o b 77 %
Table 1. Polygalacturonase activities in various

commercially available pectinases.

Enzyme Activity
Pectinase® 4,396 U/ml
Pectolyase Y-23° 345 U/mg
Protoenzyme® 205 U/mg
Macerozyme R-10¢ 33 U/mg
Pectinase SE-150¢ 2,052 U/mg
Pectinase SE-200¢ 22,800 U/mg

2 Sigma, ® Kikkoman, ¢ Ueda Kagaku Kogyo,
4 Yakuruto, ¢ Shikibo.
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MEGE, b MEREERE RO TEE L. BlE
EREDEL, ZOEEEERD.
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3. HRLBB

&4 a3 v (Raphanus sativus) O = — b OEEPIFERE
ZHNT, 7 FF—¥ SE-150 iIc LB 2 b 75 R b
(LOBRMFISE& OB 21T~ 7. Fig. 113, a7
7 2 MEBHBERK RO~ 7+ —+ SE-150 DEE L
&4 a vEREBLOERSNS Fu b7 2 ORE
EDBEFERLTNS. ZREEDR7 FF —+ SE-150
B EURFRE T I BENE Lk SONBEHELL
WS, 0.5% (w/v) BEMEEETH S EhbhoT.
WBELTRYFF+—+ SE-150 JEEAT O + 7
5 A VEROEERZFT >/, g-72{Fa TS5t
LR SNE -t i, =) —d—nF (Tagetes
minuta) DEREHEZROTEBOEREHK A7 L C
5, RFY 0.5% HRy F F—+ SE-160 OEHEERE
Thote. Fig. 213, £4 av#ERT o+ 75 2 AR
DOEBIEE R LTV B, 0.5% ~7 F+—+ SE-
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Fig. 1. Effect of pectinase SE-150 enzyme con-
centration on protoplast yield. Japa-
nese-radish leaf tissuea (1 g) were incu-
bated with the enzyme solution (10 ml)
containing various concentrations (0. 1-
1% w/v) of pectinase SE-150, 0.5% (w/
v) cellulase ONOZUKA RS, 0.5% (w/
v) potassium dextran sulfate, 0. 5M man-
nitol, 5mM MgCl: and 20mMm MES
(pH 5.6) at 27°C for 3hr.
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Fig. 2. Time course of protoplast liberation.

Japanese-radish leaf tissues (1g) were
incubated with the enzyme solution (10
ml) consisting of 0.5% (w/v) pectinase
SE-150, 0.5% (w/v) cellulase Onozuka
RS, 0.5% (w/v) potassium dextran sul-
fate, 0.5 M mannitol, 5mM MgClz and
20mM MES (pH 5.6) at 27°C for 1 to
4 hr.

=P —VREICODWTORE LIzE T A, 0.5M 37w
P77 R Y EROBHEBESFMTH 7o LIEOKERD
5, MEBXUHEICRNOGNTHE 0 752 M
HORGEEZUTOERICA NS C &ic Uik,

~~7 FF —+ SE-160 HSILEF O EMERMD 7 2
b7 AMUCERITH 208D peiid 6700, BT
HwiE s LT, =) —3— F, 3=+ (Brassica ra-
pa), £4 a2 v, vi&x (Lactuca sativa), BTIEEH &
LT, axaF¥ (Triticum aestivum), 54 L¥ (Secale
cereale), # & ¥ (Hordeum vulgare), t = (Pani-
cum crusgalli), = /N7 (Avena sativa), + v Eua
v (Zea mays), 4 * (Oryza sativa) DIERBERDO 7 0
b7 2 MMEERA. F4 a3 vBEU=) —T—
DERMEMTE SNIKISHMETE 4 DIEPRERZE L
U7e#ER, 1~4%10° [B/g HiHEEDO 7w + 75 R b4
ERENDZENPLMITIE >/ (Table2). 7272, 5
A LFDOBEE, ERBER 1g I UTEFRER 100ml T
Mg & 107 fH/g MWERDT 0 75 R b SAER
TEEOIREEETEY, Lkd-T, #hEFhoiE
WHEBTD7 v+ 75 X MEDERBEISERAEEZRETTH
B, SOENEDT P75 2 FAME LIS EREREDS
bbHEFZONS.

BENEICX - TELZEY T a + 75 2 H5iE s
LTOBEEET25DTH S LEHEPDEZ—DDH
B, bS5 R bEREEL, oo = R EEE

Table 2. Liberation of protoplasts from various
plant mesophyll tissues with SE-150
enzyme system.

Yield of protoplasts

Plant tissue (x10g fr wt)

=
o

Tagetes minuta
Brasscia rapa®
Raphanus sativus
Lactuca sativa
Triticum aestivum
Secale cereale
Hordeum vulgare
Panicum crusgalli
Avena sativa

Zea mays

Oryza sativa

el Rl S
H Ol W o Ol O W~

=
©

One gram of leaf tissues were incubated with

10 ml of the enzyme solution described in Fig. 2

at 27°C for 3hr.

2 The tissues (1g) were incubated with 50 ml of
the enzyme solution for 4 hr.

FT52&THD. B, Engler & (1982)%, Berry &
(1982)7, BXUEKD (1986)8 Itk -T, VARDT
0 P75 R0 EOEGEREECODNTOWMENLIN
T3, bhvbild, #AK55EER LI RFAERED
(BB MS EH#) ZHNT, *7FF+—+ SE-150 F#
MBIk ->TEIhc L2 2ERT v+ 77 X+ (Fig.
3A) OEREARA. TRIFFT A MEER 1nl 4
Y 2x10* fHiCiE 5 & 5 ICEERED D EYIERE AR HIC
BLEZLE 4B TEYOMRSEIAD OGN
(Fig. 3B). #:3%1% 10 HEICIR 10 fiREBEEOENE T
REL (Fig.3C), 14 HETHR X bIicHifumnsihsE s
aw=—fRkpsEE s (Fig. 3D). 14 HHICSY
ban=—FREBRIK 18% TH-7c. T, am=—
PEMAERICE LIzEC A, 30 BEICEWT 3~4mm
DN NV ATEESRD bl

PILo#EE, $i8bb, ~7FF—+ SE-150 EERML
Bl kY I EEBOBYERES> O THEDOT 0+ 7T
Z NhsERR NI & (Table2); #1LC, AUk wm
PSRN AEEET S EHEYOEE TS, o=
—JepsEEshicc & (Fig. 3) » 5, bhvbilig,
MHERTa 75 2+ OFEf I 7 FF+—+ SE-150
WEFTH S EHEm L.

Table 3 [ ZTHFRD XY FF—E (R7 ) 7—+¥ Y-
23, =& uH 4 & R-10), ~7 FF—+¥ SE-150 BX
SE-200 2T, #hEn 07 a 75 X MEDOERHE
BREECBIE7 0 77 R NNEORKEEL A
aVvOERMABEROCTHERS LcERERLUEL
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Colony formation from lettuce protoplasts. Lettuce

Fig. 3.
protoplasts isolated were cultured in a modified MS
medium as described by Suzuki ez az.® A : Freshly iso-
lated protoplasts. Bar=40 #gm. B: First division of
a protoplast (4th day). Bar=30um. C : Protoplast-derived
colony on the 10th day. Bar=40 m. D: Protoplast-
derived colony on the 14 th day. Bar=40 ym.
Table 3. Comparison of protoplast liberating ability of macerating
enzymes for Japanese-radish mesophyll.
Optimal enzyme Incubation time (hr)
Enzyme concentration
(% wiv) 1 2 3 4
(Yield of protoplasts, X 10%/g fr wt)
Pectinase SE-150 0.5 0.24 0.74 1.14 1.18
Pectinase SE-200 0. 06 0.28 0.58 0. 96 1. 06 B
Pectolyase. Y-23 0. 06 0.28 0. 62 0.98 1. 00
Macerazyme R-10 0.5 0.30 0. 50 0. 64 0. 64

The experimental conditions were identical to that of Materials and Methods.

SE-150 7w + 75 R MLEEJRTRO & © L%
A0lIEhYETH - 7.

g7 SE-150 &=t m¥ 4 4 R-10 £HE LB,
RY A5 7Y aF—LEERL SE-150 28 62 f5& K&
BEUBZREE TS o 5 X MBI 2 LHENI
Botz. LEB-TRYH S 7y or—EiERE S o b
77 2 MEORICIIAEREAED Stk - o

—7 SE-150 RilR & T B id Ry F—-€F+ ik
NTRY A Z 7w e F—¥EEREEL SN (Tablel).
SE-150 K& FENTWAERYA S 7 v aF —EEHEIE
AR 0 b 775 2 MU EDBERSE LT3 0%
244272 Table 3z SE-200 2EWZERE R L.
0.06% SE-200 &L 2oR YA 5 7 v o+ —EEKERE 0.5
% SE-150 m#1d 1.3 {5 5icbhrdb 59, SE-
200 ic kA7 b 752 MBI 80E4% THBEZ &o

5, SE-150 i3 RY &5 7 v v F—EEEITnZ T

ZELOSRIEORTm » 75 2 MuREET 3RFDS
EENTNBEEZONS.

FAHLEY 3R Y T—% Y23 thiz, _7FF—
Bekbwtl—y g v EERTABERORT IS S
NTVBEER DO TEMIEHEET> T 5.,

EERICH O TOEMREH®E L TL 128 - 2 KB
REBYE RAFRETcHzLsR LT
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Summary

Isolation of Plant Mesophyll Protoplasts with an Endo-polygalacturonase
from Trichosporon penicillatum

Toshiaki M1Tsur* Noriaki HASHIMOTO,* Kyohei DEGUCHI**
Mayumi HIRANO®** and Tkuo IGAUE*

* Department of Agricultural Chemistry, Faculty of Agriculture,
Niigata University, 2 Ikarashi, Niigata 950-21, Japan
** Central Research Labora"tory, Shikibo Ltd., 103 Fushio-cho,
Ikeda-city, Osaka 563, Japan

Plant mesophyll protoplasts with a endo-polygalacturonase produced by Trichosporon penicillatum
SNO-3 was isolated. The following mesophyll tissues of shoot were used for the isolation: Tagetes
minuta, Brassica rapa, Raphanus sativus, Lactuca sativa, Triticum aestivum, Secale cereale, Hor-
deum vulgare, Panicum crusgalli, Avena sativa, Zeamays and Oryza sativa. Pectinase SE-150, a
partially purified endo-polygalacturonase, combined with cellulase ONOZUKA RS liberated proto-

plasts from all mesophyll tissues tested.

The protoplast yields were 1~4%x 108 per gram fresh weight. Cell division and colony formation
from lettuce protoplasts obtained with a pectinase SE-150 enzyme system were also observed. The
percentage of colony formation on the 14th day after incubation in a culturing medium was estimat-

ed to be approximately 189%.



