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Abstract

Electrophoretic studies of protein extracts from carrot calluses suspension-cultured
on the media containing kinetin, BA, TAA, NAA or GA; at the levels of 107¢ 1075,
10~*M, respectively, were performed to identify polypeptides and proteins regulated
by auxin, cytokinin or GA.

Fifteen bands of polypeptide(s) were observed in the callus cultured in the control
medium devoid of growth regulators, and their molecular weights were 18., 20.,,
20.0, 34.9, 36.7 37.4 40,5, 42.,, 44., 44., 49., 55., B56.5, 58.;, and 59., KD,
respectively.

The synthesis of polypeptide appeared to be promoted in two bands by Kkinetin, in
six bands by BA, in one band by IAA, in two bands by NAA, and in four bands by
GAj;, while inhibited in five bands by Kkinetin, in three bands by BA, in four bands
by IAA, in three bands by NAA and in three bands by GA;. The polypeptides of
40.3 KD and 42., KD seemed to be regulated by cytokinins, and those of 44.; KD,
37.4 KD, and 56.5 KD by auxins.

The proteins of three bands with relative mobilities of 0.56, 0.84, and 0.92, res-
pectively, increased in the calluses cultured on the media containing kinetin, TAA,
GAj;, NAA or BA, compared to the control, but it was difficult to identify the pro-
teins specific for each growth regulator.

TR 1984 Fay gEdTagduld g3ty dTEHR e

— 187 —



‘— 188 —

wHEE L BEk $28% (1985)

T

M

Auxin, GA 9 cytokinin& 2] E° 43434 &
o N Fod AF=zAEAEEA, auxing

S
=2
R Fr19 AFLD, Rl Fopg FAVO

¢ #q0%x, GAx 489 994 439, A0,

$ae RAY, Felesh® A, cytokinin
L AxygdF A AY4?, x=39AY, nutrient
sink®, ZolE3H0, Zr9 R 4, 4 F
A9 23 % d5x 4 S A= A
o2 2¢#A g

2dd 2 AAzAAY og FeE0 o
A5BH 2% AR dFAHE Ao kel :
obd #& &#A A @+ wgk DNA, RNA =
T A g AFEAA gL G F
FAeog Bugol v, o FolA HAY
Aol A AFzAAEY ¥ AT AT 2
ARzAA S} FHD AF Gl oJd A9
o] AF AxAE Fitd o] FolAlte A
A ARzAAY ZEAF T Fadtch

gl Ao 2] HE auxing] G Fe] Hstde
9 2] hypocotyle] 4] w4 A 4 o] auxine] 3|
Sxd 4345 94 #A47 &8¢ #a Key
2we g v & A Burt x, GAE o
Ax ARAY RA dFE FE A ¢
A gl 53 a-amylased w 2¥ Jb5EH 3
&9 §40 GAd g3t FAd"gE Aol
FAA Q.
pyrophosphatase, RuDP carboxylase,

Cytokinin 9 A} endopeptidase,
nitrate
reductase 5& H %3 o8 LA 4F& F
w1610 glo] wghe] FAUY DHBY At
= 9g¢ FE Ao ¢HA dH®, yd 44
2

ARl o)t fF=al 4Fe] Wie WEZ
A opiel Eaut S F4o A A
4

AL 2 284 92 S AFzAAA g4
polypeptides] #4o] 2AArhes BE B=rt 3
& wolm®,

B oy Fo] 4% auxin, GA =L cytokinino] o]
W polypeptide & w9 T4 FFE F
£ m) $95he, IAA, NAA, GA,, kinetin =

2 ZFqEE WA NA

=B suspension culture
g o calluse] &5 AF AMNGFT F4E

AREe A

ZA 8¢ o}
ME 8 Wy

1. ©t2of xXluHek U suspension culture

2 Mgl & 20% sodium hypochloriteo] 30+-
7 AAAFew T4 29 AL &g, cam-
biumg zFdE =4 ¢ 7L, AZ, FA7 42
4, 4, 2mmr} A ek, 25mio] WA £ 100
ml AAEepad 5704 oy, 26°Cef otz
A 3047 Wketglsh. of W wiAE AF=ZE
A% A9 MS7 A 2,4-D 10mg/l% A
A% Al g

g9 zAucko A FAH calluse ZAE x
39 $E¢ AASw 184 A3te] i 26mi}t
100ml 3 AEt 2z Y, 25°C ¢z A 50
rpme g 2 g3te 104 7+ suspension cultures}s]
v}, o] wjo] Wl agaret AFzAAL fle
MS 4l %] 20 kinetin, indole-3-acetic acid (IAA),
gibberellic acid (GAj),
(NAA) &2 benzyladenine(BA) &
1074, 1075, 107M o] HA =& ged, 4422
A gh 5.2 (.45um ultrafilterz o Hsto] ALE
Pz, G gFdEL 120°CE 15487 autoclave
oA Agated A&

naphthaleneacetic acid

Yol 27

2. CHHA AR

Suspension culture¥ W] FH-g o FHde] v g
s callus 2go] 3mle] =&49 (4°C)E Y v
g 4°Colstz W7AA7 g A vt
&, 4°Cof A 8000g2 3087 A L8t 2
A FzaQ PR AFEEY 2L 1M suc
rose, 0.056 M 2-mercaptoethanol-2 233+ 0.2
M Tris-HCl (pH 8.5) 9%89-% 4&FHAT.

AAGFAA Y48 £2%F P A4
i} polyphenol & A A7 #ste] g3t Fel
acetone A #]stgch. Tris-HCI g A 59
omle] oF —20°Ce] acetone 6miE& Yz WH
9 MEAQAA 1A7EL Fudg FAAA 4°C
ol A 8000g= 1587k 94 Fsh=z, 0.01MS] 2-
mercaptoethanol® #§3= 70% acetoneo®
A 22§ g, Tris-HC 22
ga omic] F9 AL Folz A LA Rt
A 2 AAELT AAT FEAE A/ G T

Ag-3hg .



F5:gE Az wud 4g4 — 189 —
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Fig. 1. SDS-polyacrylamide gel electrophoretic patterns of protein extracts from carrot calluses
suspension cultured in the media containing kinetin, IAA, GA;, NAA, or BA, at the lev-
els of 1074, 1075, 107°M, respectively.

(+) indicates the increased bands, and (—) the decreased or missed bands, relative
to control. Polypeptide markers were 66. 0KD bovine albumin, 45. 0KD ovalbumin, 24.0KD
trypsinogen and 18.4KD g-lactoglobulin.
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107 10°%M 107%M

0% 105 108 I io‘;ﬁ 1076w
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Flg 2. Disc-polyacrylamide gel electrophoresis of proteins extracted with 0.2M Tris-HCl buffer
(pH 8.5) containing 1.0M of sucrose and 0.056M of 2-mercaptoethanol, from the carrot
calluses suspension-cultured in the media containing kinetin, IAA, GA;, NAA, BA, at

the levels of 104 105, 10-¢M, respectively. :
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1% 107M 1pEM 7'M 10SM 0% 10%M (075M - (56M
—Kinetin I1AA GA

0% 105M 107 1t (0SM 1076m
NAA BA Control
Fig. 3. Disc-polyacrylamide gel electrophoresis of acetone-treated protein extracts from carrot

calluses suspension-cultured in the media containing kinetin, IAA, GAs;, NAA or BA, at
the levels of 10~%, 1075, 10-°M, respectively.
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