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Summary

Effects of cytokinin on the growth, protein level, polypeptide pattern,
glucanase activity and glucan content of soybean( @lycine mar) callus were

studied.

1. The fresh weight of callus cultured for 30 days on agar medium containing
0. 5ppm of kinetin was 9 fold of initial weight. The growth of callus was
stopped after about 30days. In suspension culture, the cells grew rapidly
after 4-day lag phase and the fresh weight of cells cultured for 14 days was
4-fold of initial weight.

2. The fresh and dry weight of callus was linearly increased with logarithmic
concentation of cytokinin concentation up to 5ppm.

3. The calli derived from cotyledons and hypocotyls of var. Acme and Jangyeop
showed different response to cytokinin in growth pattern.

4. The growth of callus was more stimulated by cytokinin than that of the cells
cultured in suspension.

5. The levels of total nitrogen and soluble protein in callus were promoted by
cytokinin.

6. Cytokinin decreased the activity of cytoplasmic $-1, 3-glucanase but increased
the activity of ionically and covalently wall-bound -1, 3-glucanase,

7. Cytokinin decreased the cytoplasmic callose but increased the non-extractable
callose.

8. Three polypeptides, which seemed to be regulated by cytokinin, were
detected by SDS-polyacrylamide gel electrophoresis;one of them was

increased by cytokinin and the others decreased.
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[. #& ]

Hipmme 23S (sl = BT 2 A kinetin(MillerE-, 1955) o} &2z %, Letha
m(1963) ol 28t & 442 B 5 KK cytokiningl zeatino] LAY}t 2 ¥ zeatin
< o & A Wz E S RESS HmRol de afste Hel ¢EA
cytokinin®- auxin, gibberellin® ¢ F2% s ero 2 5334 Hd} cyto
kinin< adenineF L8 7t F/HE o1F 2 Ut A cytokining L st A 100
E7E &eiA Aok (Moore, 1979). cytokinind #AE5T # (REER Slox #T Y
TF2r (Skoog 9} Miller, 1957), fé# % 9l £1bbjik (Leopold ¢ Kawase, 1964), E%MH
Bl MieR E# (Herzog, 1982), TAFEH (Wooley®t Wareing, 1972) 5 4EEH
of Bt Aoz deA Yot 53] o ihifliolt HEMERS £ RS BivFT
cytokininZ #t 3} DA g Aol k= Hol L o] & KEERZ ¥ cytokining] 44
wE:E #L s Ao (Miller, 1963).

22 Be MREEY 8ol B8 3 cytokinin®] H{LBM BIEL o1d 2
ode{A QA el ofuk cytokininel HEAH ki (Yoos} Park &, 1986;Meyerst
Chartier, 1981) 2 o} = B#% % (Kulaeva, 1980) ol %<& F+ Aol daizz, 24
cytokinin®] receptoroll & B4 (Choung# Yoo ¥, 1986) 7} ol F-oiA femstES
BRel chx Rel AN

% kinetino] Y HAK Y A4S AFK = o] BAK S MIEEE R gluc
ang M3l 3-1, 3-glucanaseal= Ho| ¢z FHcl(Eichholz 5, 1983:Felixs}
Meins, 1985). #MAfEE K5+ 31}l glucand ibEo] A Eo] w2 £ 5 2 MAEBE
o] ##%(Eschrich, 1975;Fincher} Stone, 1981) 51+ %, X8 protoplaot2] #hges
A 1ol cytokininol o} 314 {&it (Yoo} Kim 5, 1987) fch+ B¢ H¥=} cytokinin
o] AR EH L glucanfi#e} A=le] 2L Aoz ¥ld

a#jy} 5-1, 3-glucanase 7} kinetine] 8] &) cytokininoll &) A= FEF=l+==l, 5-1.3
-glucane] i 2l MK callose”}t 5-1, 3-glucanaseol] &304 oI Y Al &=l Al
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= callose$} cytokinino] o} ® 4By MILER S 7FAl=2 FA AA @b 24
A WL cytokinin®] 3}v}<ql benzyladenineol| wH3t kiio sz Mins Ly
L ERRES 2A R, olad ARKMED Aaio] gl Aoz Bol: HAK Kif,
polypeptide Kit, 5-1,3-glucanased] ifitl:, callosed] & #oll & cytokinine] F:
< tRat skl



I. & 2 Fik
1. Callus e I =&
# Rhaoll FH X K4 ##E-S Acme(Asian Vegetable Development Center, Taiw
an) ok “Fd” (RIIREE (EHREes AF) ol
1) B¥Fe 8F

fET-§ 70%(v/v) ethanolell 4] 30& FoF iLi&kd ¥, tween-202 4~5%& Fmd
NaOCl it (fr E g4 1.6%) ol 2097 4 iigst e #EKE 53 Aol ob-F BFEAA
of. T-RFFHI B 3225 Aol g agare] @E 7} 0. 8% Millerss
i (Miller, 1963) ¢lt}. #&5#b 50mlE 100m¢ erlenmeyer flaskell ¥ 120C, 2045 FS
g o5 309 KT & w3 (hilum) o] Q& Haro] o] T3 =8 sld ¥
DLEH MR ZE&s 4ok

2) callus &

callus 6~7cm2 mE8 kT4 il cotyledonzt hypocotylel 4] e shal ==,

Table 1. Composition of Miller medium (mg/L)
component concentration component concentration

Ca(NO,), 347 KI 0.8
KNO, 1, 000 glycine 2
NH,NO, 1, 000 nicotinic acid 0.5
KH,PO, 300 thiamine. HCI 0.1
MgSO, 35 pyridoxine. HCI 0.1
KCI 65 [AA 5
Na-Fe-EDTA 32 kinetin 0.5
MnSO, 4.4 sucrose 30, 000
ZnSO, 1.5 agar 1. 0% (w/v)
H,BO, 1.6 pH 58

* BAultrafilter sterilization(0. 2 ¢ filter)

-4~



Table 2. Composition of B5 medium (mg/L)

component concentration component concentration
(NH,),S0O, 134 CuSO0,. 5H,0 0. 025
KNO, 2,500 CoCl,. 6H,0O 0. 025
CaCl,. 2H,0 150 myo-inositol 100
MgSO,. 7H,0 250 nicotinic acid 1.0
NaH,PO.,. H,0O 150 pyridoxine. HCI 1.0
FeSO,. 7H,O 27.8 thiamine. HCI 10.0
Na,EDTA 37.3 sucrose 20, 000
MnSO,. H,0O 10 kinetin 0.5
ZnS0,. 7H,0 2 2,4-D 1.0
H,BO, 3 agar* 0.8% (W/V)
KI 0.75 pH 55
Na,MoO,. 2H,0 0.25

* for solid culture

A (4X4X2rn) 3272 Table 14 Miller#% s (Miller, 1963) 50m¢ 7t Sl =
100m¢ erlenmeyer flaskol ¥ aluminium foil® #A] 27C, BE&{ENA ¥ 4B
1i# st callusE #i2slgich FEF callust 3iBolo} #EEsle EHs A

BiBEELS agar7l gl BSKEH(Gamborg 5. 1968) 100mé7F &1l 300
erlenmeyer flaskol| callus 1¢-5 #i&%A| A 27C, WE#EfFoll A %% (80rpm) 3}=dA & 3}
A, 2Hutch A2 & rEol TS A 4 1] A 42 BilA RAUEH
st et

3) KE #ZRBIBS] L5
M2 5538 Miller &) ik (Miller, 1963) el =2t Table 1] Miller#Z #t: 50mf 7} 512
+ 100m¢ erlenmeyer flaskol callus 0.5¢& A =Z2Zo 2 o] Aloj A sEEYL.
BB IEE S Millerk thol| M £238 =] callus 0. 59 B5# i (Gamborg 5, 1968) 50m¢ 7}
= o12l & 100m erlenmeyer flaskol] % A A 27C, IFiEfFol A HiESPY T 28 Kikie
2 ER2ES WESHH



2. Callus #£&0l 0|X|= cytokinin®| &

1) EfeEsE
MillertZ 11 &) kinetin = 4l benzyladenine-% 0, 0. 0005, 0.005, 0.05, 0.5, 5, 50mg/
02 RSl 535S 100m erlenmeyer flaskol 22 50m X ¥ & o}-§, callus 0. 595
Az7ro 2 Uo] Ax 27C, Wil 308 M EHY ¥ A E Wl RE
oic}. o|w benzyladenine 0.2 ultrafilter® o 3}3}ed i A3t o}
2) BBILE
B5#z ol 4] kinetin @ Al benzyladenine¢] 0, 0. 0005, 0. 005, 0.05, 0.5, 5, 50mg/¢
7} =1 A& $E 40 100md S 300mf erlemmeyer flaskoll Z+2 Y3 192 $EFEMILE BB Al
7 27C, WSfEfhol A 30HM RS T HEEMBY LI8ES MEs A

3. Calluse] 2% E8K 28 AE

Callus® %% 582 microkjedahli: (Willits$} Ogg, 1950) 2.2, "Ett HAH
& lowry 4 (Lowry 5, 1951) 2.2 @lsEst ok st A K-> Thaker® 4#:(Th
aker <, 1987)el w2} callus 2g9ll 0.2M sodium~borate buffer(pH 7.6) 10nfE
wImstd 0CE sl SaiAdte Ersln 4CollA 1500X g2 105 E.Lor T
Lol acetone(0C)-& ol 70%7t 1A st kARt AR 7§12 50mM
citrate buffer (pH 5. 0) 5ufoll i& %3t cytoplasmic 22 23, = o4
4§12 50mM citrate buffer(pH 5. 0)10mfoll #&##sled cell well 1o HAKE
3.k}

4. BEH'EL SDS-DISC polyacrylamide gel BRI ¥
1) BRXH K] WR

70%(v/v) acetone (4C)oll kM HAYE &S ERKH KB BER(1%(W/V)S
DS, 1%(v/v) 2-mercapoethanol, 0.05M tris-HCL buffer(pH 6.8), 10%(v/v)

-6 -



glycerin, 0.001%(w/v) bromophenol blue) 2mfoll % %E ¥ 100CA A 370 &R g
ohS i ipsted BRkE) A2 FHS e ol lowry 5k (Lowry 5, 1951) el whet
FOHHE BEES MEdtd A &5 #Es o
2) EBRAE

ERk#-S Leammli®] fik(Leammli 5, 1970) ol =t} RHist e} resolving
gel(pH 8. 8)- acrylamide &% o] 7.5%2} 15%2 3H& %2, stacking gel(pH 6. 8)
R5 2.5%% uhsglch. ML bromophenol blue(BPB) 7} stacking gel$ %33+
5t 120V, resolving gel$ &3t FU¢L 200VE HEGHs AL RES
Thermostatic circulator-& fff3ted 10CE #=I3}= Vertical slab gel & (LKB
2001, Sweden) 2 7~8K¢M Exik®st et & 0.05%(w/v) coomassie blue
R-250, 25%(v/v) ethanol, 10%(v/v) acetic acid, 5%(w/v) formaldehyde®l 4|
1B 5 < —k #@3sln, formaldehyded) R#EE 0.5%(w/v) 2 5o #HWIY BH
ol 4 3A17F Tk sl e v, 25%(v/v) isopropanol, 10%(v/v) acetic acid<]
Remmez g A g7 ohF 10%(v/v) isopropanol, 10%(v/v) acetic acid<]
RedimdAA Bt

5. A-1,3-Glucanase?| #hih X B¥EM BT
8-1,3-glucanase ] fitl o BEF iG] ME-S Thaker® Jjik(Thaker 5, 1987) 9l
ateb Rt e ol o
1) A-1, 3-glucanase2| #hHy

Figure 104 B o3& vle} ZFo] —ik LBH#ANA M= 28-S cytoplasmic
enzyme, IM NaCl B # S A slo o2& 4#I% ionically wall-bound enzyme, il

o] atxlE= 4r$1% covalently wall-bound enzymeo 2 & it}



5g Cell

Add 10m¢ of 0.2M Na-borate buffer(pH 7.6)
Crush in a Mortar(0C)
Centrifuge, 1,500Xg, 10min.

+
Supernatnat
20m¢ acetone(0C)
Centrifuge, 15,000Xg, 10min.
Dissolved the ppt in 5m¢ of

_pg_t_ 50mM citrate buffer(pH 5.0)
Wash with dist. water(10 parts) Assay of 8-1,3 glucanase

Centrifuge, 1,000Xg, 15min.
Add 100m¢ 1M NacCl for 1hr.

at room temp.

Centrifuge, 12,000Xg, 10min.

(Cytoplasmic enzyme)

¥
Supernatant
y -
ppt
1 Add 20m¢ acetone(0T)
Wash with dist. water(10 parts) Centrifuge, 15,000Xg, 10min.
Centrifuge, 1,000Xg, 15min. Dissolved the ppt in 5mf of
three times 50mM citrate buffer(pH 5.0)
Suspend in 10m¢ of
50mM citrate buffer(pH 5.0)
4
Assay of 3-1,3 glucanase Assay of 5-1,3 glucanase
(Covalently wall-bound enzyme) (Ionically wall-bound enzyme)

Figure. 1. Procedure of enzyme extraction
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2) 5-1, 3-Glucanase?] FM BIF

-1, 3-glucanasesr 81 0. 5mfoll 1mf &) laminarin & # (5mg laminarin$ 1mf 2] 50mM
citrate buffer(pH 5.0, 50mM sodium aside)oll #ME R)& RHE&3A 30T A
2417+ vk =gk c}2 milleri® % (1% (w/v) dinitrosalicylic acid, 0.2%(v/v) phenol,
1%(w/v) sodium hydroxide, 0.05%(w/v) sodium sulfite)-2 1. 5»¢ #MmM3t 100C
2] 104714 % 5 2] A 4] Visible spectrophotometer (PYE UNICAM, PU 8650) & o] &3}
ol 560nmoll A Wy & flE 3ok lowry Kol atel HAH S®S MEsld BFRL

il (specific enzyme activity) & 83l
6. Callose i % 22 BE

Collose#] il =} 7 # o} Rl 2 Kohlee] }ik:(Kohle 5, 1985) ol #3}4ic}. callus
198 /4 30m 2 338 iE.07sted Hoj Ul ethanol(absolute) 15mfoll 1551
i st KBV BAWE S PRt ch 10m02] IN NaOHE Yol M 3 80T A
155718 st o] 380X g, 154rM 5E.0r®Eg, 1B im-& cytoplasmic callose 4741,
LR IN NaOH 10mfol iE##stod cell wall callose 122 3t 7 callose
5812 0. 6ml-& Wdted 1.2mf aniline blue WS(0.2%, w/v), IN HCI 0. 6nf 9} &4 3}
2, 1M glycine/NaOH buffer(pH 9.5) 1. 8nf5 &3t pHE st el 50CoH A
2077 1R} B BB} 3 iR ol A 3040 1] X1’ 3 &7 3 (Perkin-Elmer LS-50) & {1
3hod &2 AE 3 g of (excitation: 400nm, emission;:510nm, slit; 10nm, energy:6,

gain;50).



1. EEERS £ R

Miller®] Jiki(Miller, 1963)ll whe} # 3B £ sl G Swl, Mol ARA 713
Zle] 2 4 € callus7} T2 Sl KT A3 12 kg 2 6.7 (Murashige
¢} Skoog, 1962:Gamborg 5, 1968;0Ohira %, 1973:Miller, 1963;Schenk2}
Hilderbrant, 1972) =le) ol= ol x|at BEaH (9o wle} @b)3l Shfd, HEr, HABLHEE
o fEl-E IR SAN R EHTR S st Aol mEsle. Miller®] JF ik (Mill
er, 1963)¢l ulg} Acme cotyledono 2 B¢ #%i#23l callusS [6—3 o Eiho] A
s ol Figure 204 2= vhe} 2bo] RT3 k& B oot agartiftol E#ET
callusi= HHERW -] 4872 7o w9 2 4 RelG-oo 48 o] 4 ES
o] gullof ;t3lelct. agar® KE4hslT kinetin 0.5ng/ 0% 443 B5EEHi(Gamborg
5. 1968) & I MiBiEEd s G4 M BRYE AA o5 &EI] L R3S
oF 2 (AR thollw MW R E e 4w} s]odoh. BBKEAAY 4 RES
PRI, FEORRL, gl ooy e EEt el LRt 2 R E EE agartd
feoll A callus & 15w+ 3B 2, BREEAA T 2HMKBLE #AREE]Y

A callus & st odct.



suspension cell fresh weight(y)

*o—® suspension cell
A———a callus
4
0 4 8 12 16 20 24 28 32

Incubation time(day)

Figure 2. Growth curve of soybean callus and suspension cell

|

callus fresh weight(g)



2. Cytokinin0| CH8} callus® £ &

Cytokining el & #| R & oAei7hA Mtk 2 4o Fie calluse) L RS (Rt
Ghop= ol & 2 (Skooget Tsui, 1948;Linsmar ¢ Skoog, 1965:Letham,
1967) K5 9 7$o) = cotyledonoll 4 HFALH callus®) 4k ES (Rigdt= Ao oA,

ol & MREE I Mk (Miller, 1963) % fEz=lol et

zefvt cytokininel] eH3t callus®} 4 R M- cytokininfi o] =ty %4 %R
7b 9J7l whFoll, A& KEao A= Millere] ®hgoll A oh= 2] cytokinin® & kinetin
4l benzyladenine& Kt 2 [R5}t od BEE(Fol A calluse 4 RIS A& st
Figure 32 benzyladenine /kKifoll wfe} 4] # 48H E#SI Ao HHRES Jelll
Aol= Figure 4= callus® 4 RS L0 E = wHE S MEste el 4ol
Figure 33} Figure 40 4] ¥ = v}2}l7}to] cytokinin & 7} =24 & callus®] 4:§%i o}
gl ol =5 Mmal A cytokininel] &34 callus®) HEo]l RS Aoz Jelgn
Smg/ 0 Ll LAM = 238 4k Rol #ikl=l2dct o2 &4t Miller® XE cotyledon
Higo 25 FES callus® 4 K o) kinetin 8 4 4X107°ng/ 001 A 10mg/¢ 9
ol 4= kinetin o #H¥HF AT ol KB ch= Khass S (Miller, 1963) 8t A=
st A ot

Figure. 3. Effect of cytokinin on callus growth. The calli derived from Acme
cotyledon were grown at 27'c under dark condition for 30 days on Miller
media containing various levels of benzyladenine.

_‘12_



10. OF 40.5
o——o fresh weight ,A\
/
o-——-o dry weight / \
10.4
=
::;—'; 1 O- 3 3
3 g
= ©
o 3
- >
5
40.2
40.1

0. 0005 0.005 0.05 0.5 5 50

BA concentration(mg/?)

Figure 4, Response of callus in fresh weight and dry weight to cytokinin.



cytokininol|l & callused] 4 RK ML cytokining] M} HE&EMEMS £ RoA
¥at ok et fafdiol v callusyh Bz = By ol abelA ZR7E S 5 A7) H-Fal(
Armstrong 5,1981) k& 9 dffi =} callus7t Bk ¥ &S <elslod cytokinine]
N ERKES #ESIHH KL A Acme®t F < (Jang-yeop) 9 cotyledon3}
hypocotyl2 ¥ & Fi#e =l callusoll o8] 308/ ¥l 4o 4 ERMES BAEY
# % Figure 58 #Zc}. cytokinin 7ki ol u}e} calluse] £ R ML Qs & Lrol
abeb Al o2 MY BAHS LA SR, HABRYEA $4 2R At
% 3] cotyledonoll A & X callus®] 4 kX cytokinin B Smg/¢7t x| Al&3ted {in
5]z =k hypocotylell A AL callus®] 4: k-2 Acmevt 24 (Jangyeop) 2+ Omg/ ¢l
21 0. 5mg/ 07 21 = &8 3} A Rinslch7} Smg/ el A= T2 3] Winsle BiEE B,
cytokininel] <& callus®] 4 KK fMFEM R o} callus7t FaL MM e}
o & # R} Jebtcl. MiKEE /X B5KE i (Gamborg, 1968)& K29 -2l
it 55 2ol A FE LB KE 2 A, kinetine #igE Rl 2 FhREyolal= W4 (Gamborg,
1968) 7} 213 cytokinin®} 4y iE ik o] Fi2fE ol A o] Fo] A i (Miller, 1963) 5%
# [ 3l d BS #iRH1Z ol benzyladenine ki3 2 EH 5o cytokininol] i3 £ ER
M-S 7 3 9l= ol Gamborg 5(1968) o] #4532 cytokinin® 2 benzyladenineg
RS = U E S w3 9% T benzyladenineo] §l= Mol A E & =elA
MM EReE ] 7ui7t ] 4k Eslg] oo cytokininel] &3 £ Ee] £4 REHNS wo}
0.5m9/0% ARA 2H27] 4 Kol il =l o} (Figure 6).

E8 KU callus ARES AHFMWA5E), £HHGB0H), LHHIEM0E) 5
BEHMANE MEY KR Figure 731 2o Figure 7oA B wpolzbo] 122 %
30H ol 4} 7} cytokininol H{ ZhE7}F 714 Felislg, 908 oA cytokininol] h¥l
Bk st dojxa Qe Afadic 293 30804 Redx &Astz ok 90A
HRY calluse) 4i2diol 300 53 Ruch 2L 308 Lk AHFLM ¢
= ALX EER el dv Aoz Aztsdnt. ol9zE cytokinin ki o]
callus 4 Roll %S Foht & K% #£2 S 237 A4 cytokinin KR
FistE ot MBIl A calluso MIHILRE MIEE HEEY £ F Figure 83 2.

-14-



10

callus fresh weight(yg)

o———>o Acme Cotyledon

o-— - — -0 Acme Hypocotyl
A——— A Jangyeop Cotyledon

4 — — A Jangyeop Hypocotyl

4. N A

0.0005 0.005 0.05 0.5 5 50

BA concentration(mg/¢)

Figure 5. Growth response of the calli derived from different sources to
cytokinin.



fresh weight(g)

10

®—— —-@ I[n suspension culture \
O0——_0 On agar culture \
\
®
0. 0005 0. 005 0.05 0.5 5 50

BA concentration(mg/¢)
Figure 6. Effects of culture types on cell growth
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callus fresh weight(g¢)

10.0

8. 0F

6.0

4.0t

2.0

o—-——® 90 days
O——-0 30 days

O——-0 15 days

0. 0005 0.005 0.05 0.5 5 50
BA concentration(mg/¢)

Figure 7. Effect of incubation time on callus growth
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hgmifio] ik s, MiBIEEA AT cyokinine] glE AN E 108743 A K3

4.0F

-
=
o
7]
E
B o———o INn suspension culture
ot
L
e-———e oONn agar culture
2.0
ol . , 1 . ‘
2 4 6 8 10

incubation time(days)

Figure 8. Growth curve of cytokinin-free culture

3. XZ callus® EH®K Ko 43t cytokinine| ]|

cytokininel] 2] 3] 4 callusZ: o] {2 sl = Aol old H2 & AXA o]Fo]xl=x=d
sty = of & Haisha o, B ayy HAEY A - e HAY B
o} B slo] 9= #4-8 #BhESHH cytokininell cH3l Mitpdigel 4B KM HAHK

ek Bilio] o1& Aoz MztElich & FEiol A& cytokinine] K& callusel EHH

rir

Kittol] o)™ F2ME FE=32 B7] 93t benzyladenine Ki#ko] t}2 ol A wl o3l
callus® HEH KikE WESHEd 2 #£E = Figure 99 Z o). cytokinin BE
Omg/ ¢ A A Smg/e7 A, callus®] 4:§2E S WA AT & Rie 722} HELE HEHe

_18_



2 HHHE GHE WnEdd. 22d cytokinin #MEER Kitbol A 15 callusgl

HEY kS efpmyez KT e g Jeby cytokinine callus®) EEYE o
WAl Zleb= 7o) fEil = Ak (Figure 10). 2 2]} kinetino] o] ® &@Hg o
e HE FH T BHAY Kiko] o}z AL cytoininel] 93 EEH 4

(LX) Zloll FKe] g 4 AR Hrme s = %age 27 cytokininol
B dol s FKol 2

protein(abs.)

1.2r

18.0

14.0
p
9. 2%
/ﬁ ®———¢ Total nitrogen
0.5¢ / O——o Extractable protein(abs.)
// o----0 Callus fresh weight
0.4}
// 12.0
/
/
0.3¢
Or i A A i i A
0.0005 0.005 0.05 0.5 5 50

BA concentration(mg/¢)

Figure 9. Effects of cytokinin on protein contents of callus

VO-O

callus fresh weight(¢)



o-—-—-o Total protein
L 4r o——o0 Wall fraction protein
©=—=0 (Cytoplasmic fraction protein

1.2

1. 04

0.8

protein(abs. )

0.6

0.4

0.2

0 . . N L
2 4 6 8 10

Incubation time(day)

Figure 10. Changes in protein contents of cytokinin-free culture

4. K2 callus?| polypeptide 7k#0{ L&t cytokinine| 252

cytokinine] kti callus®] 448 el ki (LA, bl MUAEI O QoA
cytokininel] 2134 1%7E HKEH 2 &Ho) #Eh(Eichholz 5, 1983:Felix$} Meins,
1985) =lch &= #ik = glof A of® 4i¥1 o] cytokininel] o) A #MEFsl=2& 35} 7]
A 3ted SDS system ] Rk E)SE cytokinin K5 2 EHE 52l A 4 B§ callu
s9| polypeptide tiiH-3 3l c}. Figure 113} Figure 12414 A3 benzyladenine
o] W IE 7F ¥ ngtoll ulel A 270 9] polvpeptide 7} /b 8k 170 ¢ polypeptide 7} 3 i &
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Figure 11, lIdentification of cytokinin-regulated polypeptides by SDS-DISC

polyacrylamide gel electrophoresis (15% gel)
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Figure 12. l|dentification of cytokinin-regulated polypeptides by SDS-DISC
polyacrylamide gel electrophoresis(7.5% gel)
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7h =hel #EIE SRl A kinetinell 8 #MERsl= Ao <edA 41, 3-glucanasedd
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Figure 14. Effect of cytokinin on callose contents
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