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ABSTRACT

In order to clanfy effects of phytohormones on the viability and the cell wall regeneration of
protoplasts isolated from Nicotiana tobacum L. var. BY4, protoplasts isolated from mesophyll
tissue were cultured on the Murashige-Skoog liquid media supplemented with auxin (2, 4D,
NAA, IAA) and/or cytokinin (kinetin, BAP, 2ip). Viability of protopplasts was higher in the
culture medium containing auxin and cytokinin, especially in the combination of 2, 4-D and
BAP. The effectual cell wall regeneration of protolasts was observed when the protoplasts
were cultured on the medium supplemented with auxin alone, especially with IAA. Cell wall
regeneration started from 2-3 days after culture and was not detected at budding regions.
When the protoplasts were cultured on the phytohormone-free medium, the viability of

protoplasts dramatically decreased 4 days after culture,
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Mgl 2274 4 (Cocking, 1972; Meyer and Cooke, 1979) 2.2 #3{ ok,
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Al H e ERBEAA §~127 Fok sl AAls BN FES MBE FHSS

RfEee] B, BEL FFES 70% ethylalcoholol] 6837k IEET 3 1%sodium hypoch-
lorite A A 154 RERE ] WEKS 43 APEstach. ER € Wel 0.5~1mm
2 #A =& 5 0.7M mannitol®] #EIN% FEHEK(CPW : cell and protoplast washing solution,
0.2mM KH.PO., 1mM KNO:; 1mM MgS8Q: * 7TH:0, 1M KI, 0.1 uM CuSOs * 5H:0
1mM CaCl: » 2H:Q)ell 1E§RAE-oF iEssich. o ¥ FEHEE HHS 915k cellulase(Ono-
zuka R-10) 1%%} Macerozyme(Onozuka R-10)0.1% #&# 20ml Hel 23T BHEHF T A
35rpm.© 2 186 A v £ 35 4m course sieve® debris® &St E o0, BT RREERE
CPW 13M=. 33] K#(100X g, 553 F 0. 6M sucroseS I CPWERK (CPW21S) 22
150X gell A 1540 smLsHEste RVEEES HEe v Uchimiya and Murashige, 1974 ;
Sink and Niedz, 1982).

EERe B, Bas FRERE EMERREDE KA & RERM(MS
basal salts+13% mannitol+3% sucrosc, pH5.8) & IS 100X goll A 55/ ELGEA 2
T MS Bgihel auxin® E & 2,4—D, NAA, [AAE &% 3mg/]l 4, cytokinin® £ kinetin,
BAP, 2ip(IPA)E #& lmg/1 4-& BEH, & BAS BHE 5X10" protoplasts/m 1 &
3o plastic petridish(60 X 15mm)el] 3uk-&4 Fejm=a] 10712 groups abEol FEE 800Lux,
25Tl A S

FEREfee] £1r 4 ek BE A R EIE2 £FZE-L FDA(fluorescein diacctate)
5mg'—€? acetone 1ml ol ¢ BHES CPW I3ME ¢) &3l 0.01% 2 HEES) obs oms BEH
Eifol] de]m 55Fl haemocytometer(American Optical, U.S.A)E FR st #iEad o) 7
(blue light) TFell 4 #2519 2= (Evans and Bravo, 1983), £HFXR-L o}-&7t o] Al4kslgd
=%
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28 FrEais &
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R HES QB BALEREY 1% Calcofluior White ST(American Cynamid Co.,)& 8%
mannitol 2 FHEEFIH haemocytometer® EIL3 7 7 T2 uleraviolet lightell 4 s34 o
(Evans and Bravo, 1983; Uchimiya and Murashige, 1976), #fge® HAES cl-g-0b o] A AL
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& 29 (Fig. 5A) %5 fHRgkEe] T 9 5% 747 (Fig. 5B)F 4 &71¢ FiEel vebd
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o] EgEE] o] HIAEEEo) = = (Rruestink, 1973; Asamizu ef al., 1967), EHEES] MaEEo] &3
A &lAl RS ™ cytokinesis(“ Yeast-like” budding)®} 22 543 HREE veh =0 (Bawa
and Torrey, 1971), ©] cytokinesisi= cytoplasme] S| AFT BB o.2 42 el Bififast £
7 Ajelo] FRIFH o)z HEIES Eig sl BES AR Aoloh & EEl 4 REEERST

M
w2 ., 3

Y A i
H ft,.i - ‘Wt“ 1
A o
— lgfi-
e
Sy N
. o o
Suma ¥

Fig. 1. Protoplasts isolated from the mesophyll tissue
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Fig. 2. Two protoplasts treated with fluorescent diace-
tate. Arrow shows fluorcscence of viable proto-

plast.
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Fig. 3. Protoplasts with or without cell wall regener-
ated. Aarrow shows fluorescence of regenerated
cell wall of protoplast treated with Calcofluor
White ST.

i“ it
Toniin,
W““n‘““nw0 ¢
B2 U G g

(SRR TIRES

ey
,«:»HMMMM

‘:‘:‘”“\““Hum WWHWW

of protoplasts observed under light (A) or fluorcscence (B) microscope after 5 days

A. Budding regions (arrow) was impossible to recognize whether cell wall was regenerated or not under

light microscope.

B. Under the fluorescence microscope budding regions (arrow) was nor observed.
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Fig, 5. Cell colony formation from tobacco mesophyll protoplast.

A. Cell wall regenerated protoplast (2 days after culnure).
B. Unequational division of cell (7 days after culrure),
C. Cell colony formed 21 days after culture.

9 2L MifREEe] B S EHS Lal= b=l Fig 4ol A 9} 7o) &7171 B Hs
& webA| w2 o R dol MfEEEe]l BAR A WehEE &+ drh olele g

%5Fe] Fowke and Gamborg(1980)- #HfgEEe] E2ba]slA] BAES o pectinthE o) HEEA] &
&53 $eo R BFEA T 3192~ Hanke2t Northeote(1974)= A & Al MlagEe] ofgt
#erel A el deiviel Rt ok ey Eul & BHC buddingBg -2 MRS Gle) ok
FHREE P I polymer?| Hfgel oFgF FALE MEIZEC] Wi vbe} 7171 ksl A2 A7
ezl o},

BERERES 47K o mysRAHHE ZFRE THH7] 93k auxin@ cytokinin
+ BH ZC BA EHEY £HFFE #BEGE o T FRE Fgs. 6—103 2.

AuxinfEEF] BEBES 29 24D =5 [AAS M s a8 490 71=] EEEY
=2 EFEe] FAErE I o]lF T35 "ol X NAAT FHINgh Bithel A £ £ 109 7
= 50% ol Are] AfREL Vel Slek(Fig. 6). =T cytokininfEER] BBHREE 29 kinetin
3} 2ipe HRINEL B B WHEAYH EMERS 4£FEe] §435 "ozl o, BAPEHRMKE
ol = bzt WAEIG & ¥ AFEL A3 W HolA ¢kl (Fig. 7), ol Meyers}
Murashige?] #ES}F 2ol cytokininEE Yol ERFRE 7, MEBWEL] HERC} wuxin®] 255
FEEL ERERE 2R Adsicls A2 Bl T2 gl= Aolvh Melchers$h Labib (1974),
Meyer# Cooke(1979)F auxin & cytokinin®h-S FRingh 2ol A 2% 49 o] 3 &Ko F
A% =Holxl F-L FEol HES MHEE] FES ] #iart TS A Y HEsE = AR
#ESEL vt auxinF cytokinind Fh| Fingr WEihel A BRI FEREREY £FERL 24
cytokininfB¥HAI 2 NAASH EBASHE & 724l HEAZIE 7 3ehl =tel &FR| st
© fHEe] 9o, 2ipe} BAP #in#gitol 4 £F | % (Fig. 8), cytokinin} IAAS B
BT A9l & 2iprt T2 £FEL 3929 (Fig. 9), 2,4-De} cytokinind EREE 73 -2
T cytokinin®] @ BB 0] BEREHUT Ao R £ FERS] BT Rl ¢e A 90%
ol4ke] ¥ £FES Brvh(Fig. 10).

EREES Mg Fhd il auxin® HEE 29 3mg/ £ ¥ 2 auxind FHiNd Bt K
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s MiarEmEe] EnMmER T Wk [AA RN NAASH 2,4-D £3 6 Foll =
A2 100%¢ FERE L@ rh(Fg. 11). g5 fHAIEE B g cytokinin®| BHHRE 2
o EEEEL FE Y T fiagte] 100% BEE vl kinetind} 2ip3 &% HNT B
o = mEEEYct 29 AT w2 523K 79 Foll MAaBEe] 100% BASI T BAPE AT B
e @ERE 7 et vh2 cytokininB.ob I FR7 B4 HojA £52E 69U T X 40%HE 3
o #faEEs] Fa A wokvh(Fig. 12). Cytokining auxindt ¥7 HINgE HBFEEA A BEY
EREES Mk BAeS ¥, —BYC R wuxin® ERENR oL MRk It =A B
5= fEEe] o™, cytokinind IAASH Tl FEINZE EEE AL kinetin FHINES A,
NAAS} {8 Fiat 53l A & 2ip HMEC A, 221 2,4-De} AT A A= BAP i
ES A g BAERe| vl o Yo RS 29 oh(Fgs. 13—15). L2} BAPREES] 7%
£ NAA, [1AA ¥ 2,4-De} EFsHY &+ BAPEFEE ¥ o} Mgt BAEe| Endt= HEE
Hol auxind EBATCEA BAPSY TEs ®hE S ¢ + Aok Meyer et al. (1984)2
auxin®] MRTEE F4 ) cell cycleol]l L 83k fEAREE F4Ee] dichlorobenzonitrileol] ¢]3] fghEE4
) % auxin(2,4-D)¢ ZA5 MRS B4 8192, Horine ™ Ruestink(1972)% auxin
& BB FAS o] U2 cytokinind HEAEEE BAS (REE MHE k= @erha 514
= ou} A& EEOl AL olete ERS 2yt =3 EREE BE P auxintl H0E 7
S MERaEE wAL shEsh ARG H]) deivial go mEES auxin® 2X cytokining W
A& 4 92 (Meyer and Cooke, 1979), cytokinin®t e 7 -¢= EEREL o} B,
A 7ko] BB % T8I Gi phasent 23k Aol HEs 2 oot (Meyer er al., 1984). #ifg
HEe] 91l A auxind HEEWH, cytokinin® #EHH ¥ edtclz 5192 (Jouanneau
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and Tandeau de Marsae 1973; Meyer and Cooke, 1979; Cooke and Mevyer, 1981; Meyer et al.,

1984), £FEE =l ster] BELEEHA & cyrokininel BH S (Fig. 7) Mlgs5glddl 24 0]
fHfEEE HAEL auxm—ﬁ]— cytokinin®] {EFo] R (Figs. 13~15)0|¢lo 2 FY FREE &
# Bl & BEDHY auxind BT BEEd A BES F 49 488 auxinst cytokinin®)
ERx BRER A4 B%sle A F& ZAo= s}

1 =

R ( Nicotiana tabacum L. var BY4) ERAHKC.EH e FHAIZ ERERS) £5x 9 Migst S4=
MRS o) A= auxint cytokinin®] BHES THE Y Hskd auxin(2,4-D. NAA, IAA; 3mg/l)¥
cytokinin (Kinetin, BAP, 2ip; 1mg/l )2 ¥/ £-& EA3 MS #EEwd 4 EREDZ S

B oh) auxin BBEEC 4w BE RPERS £FLo] NAA FINE A HEr Sekod,
cytokininZBEE A = BAPEINEH] 4, auxinFt cytokinin REEEAN A £ 2, 4-D2} BAPE A&
A 74 A viEbgeh #ias 3 Bl Aol MR SA L MigECl 23 vt BaEl budding region
ol A= s =) 9hon, auxin BBERE A L3 S92 53] [AA st Egye) gk, st
ERES mINstAl o Bitel 4 o ER AL £ FEL 8528 3473t 24 RS oo g 4 20
Bl FAs HeAl ubw e HA KR 3y O]—r"ﬂ ahibe] BAE Yot At o 2 E4E BRI
WES Gt B A$Rel TR O
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