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ABSTRACT : Protoplasts were isolated from mesophyll of tobacco(Nicotiana glauca) transfor-
med with kanamycin-resistant geme (NPT Il gene) and potato hairy root callus containing Ri
plasmid of Agrobacterium rhizogenes, and protoplast fusion was made between the isolated
protoplasts. The transgenic tobacco leaf tissue could grow on the media containing high
concentrations of kanamycin, but not on the phytohormone-free media. On the other hand, the
potato hairy root calli could be cultured on the phytohormone-free media but not on media
containing more than 40 gg/ml kanamycin. In these conditions, the viability of both protoplasts
were above 90%. These selection markers were used for the selection of protoplasts fused
between the two, i.e. protoplast fusion was detected using selection media containing 100 x g/ml
kanamycin and with no phytohormone. The mixture of 1.0% cellulase, 0.3% macerozyme, and
0.7M mannitol was best for. the maximum protoplast production for tobacco, and that of 2.0%
cellulase, 2.0% macerozyme, 1.0% dricelase, and 0.5M mannitol for potato. Both tobacco
mesophyll and potato callus protoplasts were fused by using PEG solution on the selectable
medium. Cell walls were regenerated after 5 days in this medium, and colonies were alive until 4
weeks after culture, but died after 6 weeks.
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tuberosum™ Lycopersicum esculentum®] 3 A A
T B3 £ FEAES d&(Melcherss,
1987) o] ¥2 F £ 70 YFAA £ WG
B A7 AR e avkA] Adek Ans
Holz] Xala vtk FE o|AL o|F, o|&7ty
Hde FRFEA) 3 G4 Bl &
A 4840 gl Yol tiFEolxw ¥
F H UBAAE FUEA G2 B AE
ot FEHoz AuslEvl ofElgel 9yl wiE
o7 AztRc FFEAY] Ayl WiE
drdelAE olgetE WHl(Kao, 1974), $AY 4
Al & o] &sl= W(Carlson B, 1972), dk2
FA-g o] &3l wPH(Hein?} Schieder, 1983), &
A Aerd-E o] gsh= Y (Shahin®} Simpson,
1986), ¥4-2H 2 FAsh W (Galbrith®} Mauch,
1980), iso-osmotic density gradientZ o]-&31 w4
(Harms and Potrykus, 1978) o] Hux3 glert
ol ol 53 FAE 7 Y= FHelA
o el BAE /R Sle AE 9 4
AEZ At 7350 TglEe] gleowg g
AlEARNA FHsla 44 A4E £ Qe A=
&+ Aol Hezlvha A7k,

EokAIFQ Agrobacterium rhizogenes7) 215
9 AHAE Fslo] A= REAA(hairy root)o]
f52% =t ol Ri-plasmid®] Y4¥-¥#-<¢l T-DNA7}
AlEAE N E]Ise] HAAEHE H4o Z(Chilton
S 1982), in vitro Felelld AEZEZ FH7I
Aol M Al A 5 A #HAoh skE AEHA
FErlee] 42E WRAAE AEAZE =4
sto] HANHE FEY 4 YA o, kanamycin
(An, 1985), hygromycin(Van den Elzen 5, 1985),
chloramphenicol (Tompfer =, 1988), methotrexate
(Herrer-Estrella %, 1983) 5 ZAR-A2-E 424
o] YHE AAIA LR oz g Sl
AA-E veplie AEFE A A8d 7 A
= 9ich

wlald B AL ool Zixbzzlg] U3 AA
FEE 9% A marker24] Az FAA
kanamycinoll 148 VEl= NPT [ genes &
JAY PAARAE, 283 FA Agrobacterium

¢l Ri-plasmidg ol&%le] $xd 24ZL ZHz

#)
j=]
1y
d

% partnerZ ALgsto] A WA dxFHAA
A9 9¥AAe YEFTEE w24 FANE
2| AFHAANE FPAT F 27| F FAFA
Z7h dEE s AEG Asle] AAE FEAE
Aukslaizt slsick

Mz 2

MENZ

A2 (Nicotiana glanca)= F43A1Y) kanamycinel)
A@4€ VERHE NPT O geneo] E5]e] 93
A% d%=2g Agslderi(Yang, 1990), &
3t partner® A-£% 7Z2HSolanum tuberosum cv.
Dagji) hairy root callusy= ZFAR]7 discel]
Agrobacterium rhizogenes ATCC158345 7Fd4A1H
4719 E2A4ZE(Yang 5, 199802 24-D 2mg/1%h
casein hydrolysate (CH) 1g/i’} 2718 wix|eilA
23724t callusE- ol-Eslgict

YEMEE AXASAQ kanamycinl CHEE BIS
" Kanamycin 3] ¢3:24]842] shootZ BA 0.5
mg/L A7HE MS X o] 7J] 4-Eez oehsd)
A7l & o AHAE 24-D 05mg7} A7FY MS
#fX]el] kanamycing 22+ 0, 100, 500, 1,000, 2,000
pg/ml EEZ Alste] ARG FAHE callusE %
2 Jehhgich w3k Z44E3A9 FA4A% AF
2] shoot H-98 Axlsle] kanamycin 100ug/ml
7} 7 MS 7| EuiRell 2)dele] a2
T HAGRE FEslct

LA 2A2 Rl cailus®| SEHIY Y kanamycin
ol Cyst Hke

DHAA Gelol Agslr] st A4
#7194 callusg ©hA] debuoksiict, deufole
24-D 2mg/ig} CH 1g/l7} 7R MS ullx]el] 4] uf)
oFslpa 257 A o2 AldulokE sledch Ay
Fv F AE HolelFg AAs7] Hste] 0.5mm
sieve® EIA|Zon  dehids AEE A4S
0m! eR|el 10m/4 F-53te] gyratory shaker&
FelelA 100mpmez sled gulick slgict. &
ghuljokd AZE kanamycinell i3t WA EE =

A1
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A7) $igte] S 2Eo] H7FHA g MS iR
9} 24-D7} 2mg/Id74El MS iAol CHE 1o/IE
A7}k kanamycing 0, 20, 40, 60, 80, 100ug/mi
252 HElsle] callus 34 o1& At

gZNE x| oz2HE /AFEH R
o2 98=%E2 1% NaOClell4] 1587 4&%3

<
% 33 "WEFEFHFTEZ AHse] of Imm Fo2 2
A AokslAl dE SSEIE AAsle] AHEA
A falell Agsigt. dx gszA 9 WY AA
Floll A8t AALGNE CPWKHPO: 27.2mg,
KNO; 10lmg, MgSO,7H;O 246mg, KI 0.16mg,
CuSOs 5H:0 0.025mg, CaCly2H:0 1480mg,- H:0
1) £<8¢)] cellulase Onozuka R-10% 0.01, 0.3, 0.5,
1.0, 2.0%, macerozyme R-10% 0.1, 0.3, 0.5, 0.7,
LO%E 24 Hezlsich. " A% 21%
sucrose gradient® A F CPW gHol| AHs}
o] FAEE Agsla EdErel e UAY
A9 $AEE 24k A2 2AE R
callus= 157 ®ehljor s}ed 100 um stainless
sieve® T3 &, 747 1g4E€ 10mie] HAoHe]
@7 ¥ 9cm Petri dishell #AFA1AH  aluminum
foil & o) &alo] rehS FAA715, 1647 F¢
gyratory shakerd o]&3lo] 35rpmo.E Z1ghulof
stgdek. debijoky]l 742 EAZ R calluse CPW
B-Mof| cellulase Onozuka R-10 2.09%%} macerozyme
R-10% 2.0%% 4% dricelaseE 0.5, 1.0, 2.0%
o g =3txg] s)g.ew, pHe 5.8, mannitol &
EE 0ME 34ste] AAANE flskdeh &
sl AFAAE 60um  stainless sieveZ  cell
debrisE AAY F 1,000rpmelid 587 A4E-2
slo] AANL AAsln CPW fHoz A

*

A3AA f2loll v osmoticum®] B AL
Y z2A= P AYAFE A2 HY 1L F
Hol] mannitol S 0.4, 0.5, 0.6, 0.7, 0.8 M FEZ
HAzsle] AAAT FAx] ARPHAA 7E 24
slo] wlmslgion, 9PAA YEY =AE YUY

A e wlokgdol 0.01 % 2 fluorescein
diacetate(FDA)V g 03] 2AA| detliz} Tk 29t
slo] 58 Foll g e YFAAE W3
u|Zdeg zAsle] PHARAA BEH (%) A A
PAAT Folld HFFg el APAATE W
g2 3abete] Aldolch

HEEA 82 ¥ et

dAaxel g3 Kao 5(1977)8) W& ok
wHalslel PEG (polyethylene glycol) solution(PEG
1,040 50g, CaCl;2H0 150mg, KHyPOs 10mg,
glucose lg, H,0 100m)¥ PEG eluting solution
(50mM glycin, 0.3M glucose, 50mM CaCly2H,0)-&
A-8st9ch T-DNAZF 2904 A=A 3k NPT O
geneo] £9%) dzzz ] YYAAE o 5 x 10°
Mmz HEF 4% o 242 Imd FHlod
10ml centrifuge tubeoll 431 PEG solutiong 414
3 You] & && ¥ 208 Fol PEG eluting
solution-& A7Fslo] 400rpmell4 487+ 33 A=t
ek, whoke Kikuta and Okazawa(1987) wilok-8-<4
of] 223 HrlA €537 kanamycin 100ug/miS
Hryste] wleksidel, AFEH )Y B sorbitol
0.7M £lof] 0.1%2] fluorscein brightener 28(FB)
g Agslol Bsigich FRAR A 148
gle WPl Feger] HFHe
2 Auz]oll4] YEARE Belslart

Zn o pE

HEFEE HEAEHO callusti2r ¥ kanamycin
ol CHst ks

344 kanamycinol] Tl A HEA-E ERAE
HyAAY dxAdEale Q7 ALAEAE AF
FEW 2Hy)l g 24-D (.5mg/loll kanamycin®]
100ug/mi7} 7L s Ael] bzt 2)dst F wieksh
el v, AEE a2 Fo] Ay HrkEA] L uiA|ell
Ao gA-sA 2 AAAEA F8] callus7t ¥
ASA ka2l = AL BEE £ dde
1}, 24-D7} ZH7HE wiAoA S A A3kA Y] A
kanamycine] “371E wiR|oM = AAs] A4Ag 8t
o AAAERe 25 Al cHFig. 1-A). £33

%
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HFAAHE AFA9 kanamycinell digt JAAE
£ 2A4¢ A3} kanamycin 100ug/m/} 1,0001g/ml
FEANAE callus®] FAEo] 100%Y %k oz}
AAFE kanamycin Q7RIS v)d) AL
BrHTable 1). thet EEel 2,000pg/miHEE
callus®] A& WAFo] 4=E A3ke HA
o AEL Jlpeldnh. Wk B A" B3
4 WAARARAEA T AT EE T4 wiR)
A sl AAsA ko, T2 Aol
IEES A FEANANE APEo] szl Y
FAA) 54l kanamycin ¥ A EE2E 2dr)E
EA AR ALY 5 g Ao Azl

Table 1. Effect of kanamycin on the callus form-
ation and growth of tobacco transformant with
NPT 0O gene in MS medium supplemented with
0.5 mg/l 2,4D

Conc. of Fresh Rate of callus
kanamycin weight formation
(ug/ml) (g/flask) (%)
0 5.01+0.34 100
100 5.36+0.32 : 100
1,000 5.09x+0.21 100
2,000 2.20+0.13 67

ZAX DAIF callusl SHEHHE L kanamyein
O CHEt HtS

A} ZAASE AR E FH7l a4
Ao AT calluselZ A2alA] ka o
gz Bakelr] wiiel 2,4-D7F AH71E x| o
A #7149 callus(Yang G, 1998)% Al% A=
ofl 4l Alcullokg sl ZoluiokA] B}l calluse)
A0l Azetn ZdslE Z97F gol 24-D
2mg/I2} casein hydrolysate(CH) 1g/i7} 715 ol
Zell dEhliokste] 23 HALZ Aldeikg #15)
A vl 22 callusE FE AR F4 2450
R ZRAge] glol S4E £ glo] YAAG
2lell 3t Zleg Agsgicl. E3] 24-D7} A
7 AR A ek BAZGH callusE t}
Al AFTEE F47} el Ahulek oA =9

2ATY B4 JERh) callus® AAbsbA] gk b
Al ZEeldele] 24Zo® sglouv(Fig. 1-B),
24-D7} 715 debuA|ollA] wioks] MEE ol
Z2g 747 xRl drop culture(Fig. 1-C-D)
£ AV single culture(Fig. 1-C-S)& 1A ==
callus2 AAsleir} vhA] SA4Zo] WHAEE AL
B4 5 dAckFig. 1-B). H Hehujeks) 7+
A8 BAZGH callusE AEZ2E 27 uA]
2 24-D 2mg/l7} 47k MSZLANA)S)| kanamycin
& Aug/ml HHLZ 100ug/mi7HA] FEHEE HE

Fig. 1.

Characteristics of transgenic(A-T) and
normal(A-N) tobacco leaves cultured on media with
100 kanamycin, potato hairy roots (arrows) induced
form hairy root callus(B), and calli cultured by
drop(C-D) and single(C-S) culture on the hormone-
free media.
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st wieksldE wl, kaﬁamycin 20ug/ml A=
3R Ayt 9 A7 uiKedA F3] g
callus7} A= 21t d0pg/mi o144 callus7}

Table 2. Effect of kanamycin on the growth of
callus derived from potaot hairy root on the media
with/without phytohormone

Concentration of Growth of callus
kanamycin

(ng/ml)

Phytohormone

2,4-D
free (2 mg/l)

0 +++ ) ++4+
20 ' + +
40 = -
60 - -

100 - -

+++ 1 good growth
- i no growth

+ i poor growth

A5 HA5A okgkeH(Table 2). 221} kanamycin®]
AR A ok iRl E HT LT F2 A4S
2 Boj=3 9lo] kanamycine]l YEAAY &
913 AW markerZ ol-ge] Zhsdlvia AGEG
o},

HENY zEoZHE [AYIH 72

NPT 1 geneo] S%lo] AH3Y dae] o
S22 AQzd, 201 PARAT 9 BT
S8 callusZRE] Q2¥AAe FAE KA
cellulase®] EF5Z 0.5% %2 143t macerozymes
ez <o Aelsle] AFAAY FelAEE
2A% A dzxe] A4 AdzAdlA oy
g FARDANANE FdsA 03% 2 0.5%
macerozymes] EFEolA FII AHAEE EHuth
(Table 3). 22t ZAke] 2AZER ohviet B4
Z8H calluse A% A3 UFEA7) fel=lA %

Table 3. Effect of macerozyme on the protoplast isolation of normal and transgenic tobacco plants,
and potato hairy root and hairy root callus

Enzyme concentration{%) Tobacco Potato
Cellulase Macerozyme Normal Tranéformant Hairy root(HR) HR callus
0.5 0.1 + + - -
0.5 0.3 ++ ++ - -
0.5 0.5 ++ ++ - -
0.5 0.7 + - -
0.5 1.0 + - -
- :imno, + : poor, ++ : good isolation of protoplasts.

Table 4. Effect of cellullase on the protoplast isolation of normal, transgenic tobacco plants, potato

hairy root, and hairy root callus

Enzyme concentration(%6) Tobacco Potato
Cellulase Macerozyme Normal Transformant Hairy root Hairy root callus
0.01 0.3 + - -
0.3 0.3 + - -
0.5 0.3 ++ +b - -
1.0 0.3 ++ 4+ - -
2.0 0.3 e+ e+ - -
- :no, +:poor, ++:good, +++ ! very good isolation of protoplast.
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SkcHTable 3).

471 AAE vlge g 310 macerozymed] FE
£ 03%2 2A3sy vlA] cellulased TEHE X
g3 27 dxe 7-olle FAg=A R ohz)
HARZA A APAAY fel7)t gusiged
(Fig. 2-A), cellulase 0.5%4Xc} 1,0%2 2.0%0l
A v sl (A9AXA7)T FelElgvHTable 4).
aziv Fake] Bgells viiAE 2AS B
ALHH callus B3] FY FECA A 9HA
A7t FEl=A skl Table 4).

Axze] ool ARYAAL] Felz elfhEed v
s vz 490 =3 g8 AT FHY=YE
vl 49 24L& Nicotiana glouca®t N, langsd-
orffii2] 822 e cellulase 2%, hemicellulase 2%,
pectinase 1%&(Smith 5, 1976), Z=x cellulase 1%,
hemicellulase 1%, pectinase 0.5%2(Kao, 1977) ]
S3le) A Relv} d¥sigicky Has,
B Ao L 0§ REFAAY 2908 iy
ARz A oA Hi=An ulAIlRR cellulase
1-2%01l4] 9 A felell ekisle] wlsdl g
£ Bch wb ARjellA G71H BARES BAT
Fl callus®] A-olls AFAA fulrt A3
HA] gkolTables 3, 4), cellulase ¥ macerozyme2)
TEE 7 A1A 2%E 2ZET dricelaseE &)
7 H7lsle] (EAANE feldh A 2] A
ol 9G4 HFAAY {27t BobsslgAT
EATHH callus®] Folle 9EAAS {elrt
7Vs8kgdc). 4] dricelased] FE7F 1-2%elA+=
AFAA Y {27t 0.5%0 vl o] ksl s
29} (Fig. 2-B, Table 5).

sAe wsy AR sHd 9ARRE

Fig. 2. Protoplasts isolated from transformed

tobacco mesophyll tissue(A) and transformed

potato hairy root callus(B).

crown gall tumorel] cellulase onozuka R-103
macerozyme R-10% o]&3le] A8AA) Fal& Al
E&le] A3t vl 9ol (Wullems and Schilpe-
roort, 1980), £ Ay FARAANA f22
BASE ol whid Z4E8 Heltlel 933X

Table 5. Effect of dricellase on the protoplast isolation from potato hairy root and hairy root derived callus

Enzyme solution (%) Potato
Cellulase Macerozyme Dricellase Hairy root Hairy root callus
2.0 2.0 0.5 - ++
2.0 2.0 1.0 - 4+
2.0 2.0 2.0 - +H+
- :ino, +:!poor, ++:good, +++: very good isolation of protoplasts.
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FAE Axsigont A¥AAE ¥ felEHA
okgttHTable 3, 4). =3 BAZO)A Saj® =3
oA AHAA FRlE AEd 9o oFF Has
o] JA = girt 2t E-*&%wal callus& ¥
2ok slo] ARIAE Fel Ao, w@e g
AYAAE FEE T+ UcKFig. 2-B). FAkE]

VHAA fele olvl d&2F el macerozymes}t

cellulase TH& o]&sle] YHFAAE FelAR ot
(Shepard £} Totten, 1977), & Aol o] F
HAZE AAA} FoIEA B3 dricellased
AgotolopAt 9RAAZ feld e AL
&2 o] 747 thEy) uFq] A2 A7l

SE€EAN Fao ojxl=
£ TAl
SollA] -2 HAEEe HLNe| mannitol EE
7t AFAA felo) vixe DT 24D wl,
ZIeledst JAAHY Q2o J8=2L M
L 259 08MeIA] YA} 439 x 10742
714k gkok o (Fig. 3-A), HAAEH AA2] Heh
okxl AEE 0.8MolA 17.70 x 10°70Z 7H Bk
on Ut EE 5 Tl FLsArHFg.
3-B). e} AEHE FDAXS ¥ 35 Wl
T 99AAE 2A% An dx gd§zF
mannitol 0.7Me4] 96.8%2 7} ABEgo| 4T
ke 2AZNA e ek £ 0.5Me
A 978%2 713 =9kei) mannitol EEHIE
& o] HolA ¢kotch AP AR Az 484
mannitol®] FEYX YEAA fulF Ax=e A4
7 RSl A3d d3g vixug F &5
—%163%121194 g A4 FYY TS AL
Aol wiokol] & Aoz A7 wes] £
’éﬁdoﬂ/‘] el mannitol®) FE HFHeZ A%
PAATA L] A% 0.7MellA, 2eln BAZ S
callus®] 7% 0.5MollA akaslgl o) FE7kl #
ek 2ol HolA| gl F FF 2F 0.7MelA
AFAAE FelslEs ol4e] g Ao 4
Ztslo], £ Ay 982AL ¢ A9 7 F
Fo] =3¢ BF 0.7M2] mannitol2 YHAAE
f2AA Agsiect

osmoticum®| sknl A

AWE - H33 - Aje

FIOO
réo

F80

Anpgery

r4Q

Proteplast Yicld

r2o

"100

r8eo

v
@
(=1

Anpger s

L ag

I'rotoplast Yield

20

W i i,
0.4 05 08 Q7 08
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Fig. 3. Effects of mannitol on the yield(10°/g.F.W)
of total protoplast(ll), healthy protoplast(R) and
viability(%, B), isolated from transgenic tobacco(A)
mesophyll leaf and potato(B) hairy root callus.

SEAA ST U uiY

47] mannitol 0.7MeNA f-2l€ SHEAAY o
Z 9 74 2R 9¥AAE Kao2t Micha-
yluk (1974)2] polyethylene glycol(PEG 1540)%- o]
€% PEG-high pH-high Ca”™ & ol 3l &
& AEsldck o9t 2R 9P RAAE PEGTH
Al ez FIANAEE ul SFNY A=
FRe] ARAAE] Aer] AFsle] 152734
FHAE AEY 5 dolen, 9y A F
oF 3087AE &A% g3t BEEACkFig.
4-A). ©olE FHAEL Kikuta 5(1987)0] A-8-3
allzloll drop culture Al7|HA 5% Folf A )
A ABE flyorescent brightener 282 ZAEE A}
e el (Fig. 4-B), AR E AE
Hde] Al&xo] Age] Hlon 4 $ THEIE
colony7} W =|lont, Al Aol A gka
W] aABGCHFig. 4-C0).  webd A9
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kg $18 vl AMuknt wlokdbyie] FrbHe
2 o)|FoiHol B2 AAEFAFA 4ZAE Y5
g 4 ok A =3 9¥AAH FHE T
g AAE FEAE vEE Ao Faf AL
AYAA A37He AHE 5 AT maker?t o]
of sl=u] B AL g3 Al F ok
E AE AEY 5 JYEF QdEZ2RAE kana-
mycinell W43-& 71 4 AEF NPT O genes
=941, 2Rz AEEEE F47) A
A% 2 9l AR 28-S 27}

=
=

Fig. 4. Fusion of protoplasts isolated from tobacco
transgenic mesophyll leaf(A-T) and potato hairy
root callus(A-P), cell wall regeneration of fused
protoplast after 5 days culture by treatment of
0.01% FB-28(B), and aggregate of dead cells(C)
from fused protoplast on the growth regulator free
media with 100 kanamycin after' 6 weeks, which
cells were alived until 4 weeks.

A -

A5z T-DNAE Ealdens sixle] oy
29} kanamycing H713la 2ER-E H7lelA @
£ A% FREA @2 483AA 2 =3 7
2§ AYAAE WESA Kl 224
AHEA AEY = 9l A markerE AHE3)E
ek o]# W& o] streptomycinll #E44<
ZA crow gall tumor callusE A EFEE 3
o] T2 v 274 streptomycindl] AL 7
A callusE AE3kEdn 2 3(Wullems
19808k vl glem, <lZzell4 NPT gene 3 CAT
gene £ AW markerZ o]-8sled YYPAANE 27
%) & kanamycin® chloramphenicol-& 71
iAol 4] AAE AFAE Awslgicly B9
(Komari 5, 1989)=lol ko= o|f 7HY A
AAE ol &ele] AMEREA A 2 ik A
F FREAY He] A7l -8 ol&E A
o8 Hch =3k B Aol A83k selectable
marker geneZ T-DNASF NPT gene2 4] =)
of 4llzlo] WeEug & ujokzdT AHE
o] AN & F ol (HFATE 7)ol A
il = Qlal oA A o8 FhA] {AH Wl
9} ABelE wizt dFo Ege] = Hoz siuin
t}.

o]

=
[}

=] g

BEAFARNE o] &3lo] AT FAFAE Mule)
7l 9% 978 Y3e® d&E NPT I geneol
=%J% kanamycin ¥4 HAANE, a8z
A AEEE2E 47 iR E vt
LR calusE o] 23le] Y¥¥AA] fal U
FEE ARt A2 FAATA S JEF=A e
kanamycin 1,000ug/miZ} 47H eiA|eAE 4
3 AREe), 47 BAZRA calluse 40 4
g/ml H7HE AN T 2% Sk e dx
HARGA = AESZE FHIMA A A A
7ol XA} okg ki, A EATHH calluse 4
5280 MR eAY 24-D 2mg/l A7t
H A olE AEe] Gt HAHAAY F2)
© 243 Az g8z 75 cellulase 1%,
macerozyme 0.3%%} mannitol 0.7Mell4] <kEslgd
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or, AR ZAEHN callus?] A9 cellulase
2%, macerozyme 2%, dricellase 1%%} mannitol
0.5MelA 71 FFslA] i olv falR
AHAA ] AEHL Fo] 90% olgolgirt. AP
AAle] 2 PEG solution X 152 * Hg
PEE] AAsled 308 A FEEA, &
A AHAAE AW markerd) FE2E 7] g
100ug/m! kanamycin A7HlRA siek 59 o))
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