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Abstract

This study was undertaken to investigate the influence of kinetin and 2, 4-dichloro-
phenoxyacetic acid on the rate of growth, the contents of RNA, DNA, and protein.
And also the effect of plant growth regulator on isoperoxidases in callus derived from
root (root-callus) and petiole (petiolecallus) was investigated.

The rate of growth in petiole-callus was higher than the rootcallus at 0.1mg/] kinetin
and 1mg/l 2,4-D. At 1mg/l kinetin, the rate of growth increased, but at high concentration
the rate of growth decreased fast. The contents of RNA, DNA and protein also
increased, but it did not coincide with the increase of the growth rate of callus.

The isoperoxidases of callus grown at various amounts of 2,4-D and kinetin occurred in

an almost fashion, but those of root-callus appeared different from those of petiole-
callus.
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1) add hot 80% EtOH and Boll

2) grind them with 95% EtOH and filter
3) add petroleum-ether and filter

4) add 0.2N HCIO and filter

5) rinse with 95% EtOH and filter

@let

1) add 0.5N KOH
2) heat at 37C {6r 16— 18hr.
3) add IN HCIO, and 5% TCA

Centrifuge 10,000 X g
for 16 min.

s (7o)
use for determination 1) add 5% TCA
of RNA 2) heat at 90C for 15min.

Cool and centrifuge

10,000 X g for 15min.

SUS PPT
use for determination 1) add 0.2N HaOH
of DNA
centrifuge 10,000 Xg
for 15min.
SUS PPT

use for determination
of protein

Fig. 1. Extraction procedure of RNA, DNA and protein from cells in suspension culture.
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Fig. 2. Changes in the growth rate of Fig. 3. Changes in the growth rate of
cells grown with 2.4-D in suspension cult- cells grown with 2.4.D and 0.1mg/1 of
ure for 25 and 50 days. kinetin in suspension culture for 25 and
® — @ Root-derived callus cultured for 25 days; 50 days.
O---O Root-derived callus suspension cultured for ©® - ©® Root-derived callus cultured for 25 days;

5) days; & — 4 Petiole-derived callus cultured for
25 days; &4 Petiole-derived callus cultured for
5% days.

O+ Root-derived callus suspension cultured for
50 days; &M Petiole-derived callus cultured for
25 days;&ce- Petiole-derived callus cultured for
50 days.
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Fig. 4. Changes in the growth rate of Fig. 5. Changes in the growth rate of
cells grown with 2.4-D and 1.0mg/1 of cells grown with 2.4-D and 10.0mg/l of
kinetin in suspension culture for 25 and kinetin in suspension culture for 25 and
50 days. 50 days.

@—© Root-derived callus cultured for 25 days; © —® Root-derived callus cultured for 25 days;
O-++O Root-derived callus suspension cultured for -0 Root-derived callus suspension cultured for
50 days; & — a4 Petiole-derived callus cultured for 0 days;#— & Petiole-derived callus cultured for
25 days; oA Petiole-derived callus cultured for 25 days: oA Petiole-derived callus cultured for
50 days. 50 days.
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Fig. 6. Changes in the RNA contents of cells grown with 2.4.D
and linetin in suspension culture for 50 days.
O -0 Root-derived callus XX petiole-derived callus.
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Isoperoxidase :

Fig. 8 9 9ol 4 2 5 9l wle} zho] B AEA& 4| 7|0 whe}, %-9]ol] w2} isoperoxidasect4t
ol et2 Al viebvbd] vl callusoll 4 nuk obviel A Z A3 ¥ AL gF Uz 2 4-Do}
kinetin-g % 2|3}t Al Z ol 5 isoperoxidase 2] ofAbo] vl A vhelubz| ¢rgteh. =huf callus of]
A+ TAA 2,4-D, kinetin, GA%-2| 5o we} isoperoxidase?] oF4to] wald Mal o}i]a}
HAEAAE 2folzh UF0F  HIEAI £ pelargonium @] w9k Eol] 45 TAA, kinetin
2] #H7tell =2} peroxidase A E 7} el e ¥ wsli IAA 2mg/l, kinetin 0.2mg/1 & 7}uj
Aol 4 427t A b 319c},

1 2 3 4 5 6 7 8 9 10 11
Petiole-derived callus Root-derived callus
Fig. 8. Diagram of isoperoxidase of plant and grown with 2.4.D and kinetin.
1. kinetin 0.1mg/l 2. Kkinetin 1.0mg/] 3. 2.4-D 1.0mg/l +kinetin 1.0mg/1

Petiole Root

4. 2.4-D 10mg/l +kinetin 1.0mg/] 5. kinetin 10. Omg/!
6. 2.4~D 10mg/l +kinetin 10mg/} 7. 2.4-D lmg/
8. 2.4-D 0.1-+kinetin 0.1mg/1 9. 2.4-D 1mg/l +kinetin 0lmg/]
10. 2.4-D 1mg/l +kinetin 1mg/1 11. 2.4-D lmg/! +kinetin 10mg/}
ol4t callusoll 1 o Fall callusit H2] F2f callus 25 peroxidase #HAEr} 2 4-De}
kinetin ¥ 7}g 2ol e}l wF:zbkd depxE=% shgl ot AT v R Zoba] wmslr] st Leld)

gdeh, 2245 E 2 4-Do) kinetin®] Hr7bs 5o whe} peroxidese ] LA F 7} FelRe B
isoperoxidase 2| oF4te] welxlx X callus7F 719 $-¢lo) whel 2,4 D2} kinetinoll o8t dl

o] v} 2 A el isoperoxidaseodato]l welal Ao g sujdl o} Fig 8ol 4 4 o= ule)
7ro] 2,4-D9%} kinetin @ 7FgE S o] Fuk3kA] isoelectrofocusing 23 band+ dhvk hol] @] Ebu}
Al G wEA] callus f7]5-9e sebde 284 Aozt ek v o] Azmte g

2,4~D s} kinetin = callus F7[-4-¢]ell =2} isoperoxidase 7} welAlctn wlold 4= gl-& A



60

oY
ol
rie

2},

Qlak & glolvt F7), He|% EF elotrophoresisdted {74l isoperoxidaser} F-z|= o] ¥-9)y
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o Eelol Aq AL T AFsh Rolol el A Asich
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—— 7727777 7777 78 777 7777 T Y77 77 77 7

Petiole t 2 3 4 5 6 7

Fig. 9. Diagram of isoperoxidays of petiole cultured with 2.4-D and kinetin for 5 days.
1. control 2. 2.4-D 0.1mg/} 3. 2.4-D 1mg/1
4. 2.4-D 10mg/1 5. 2.4-D 10mg/
6. 2.4-D 10mg/l +kinetin 1mg/! 7. 2.4-D 10mg/! +kinetin 10mg/1

N. 2 of

Qlare}l A& RNA-DNA o wh adghekel] v]2|+&= 2 4-dichloro phenoxy acetic acid 9}
kinetin®] 4&F W #glo} duyio g Ml Healxl A jsoperoxidaseBolol =& o] F 4R
ZAAMY AL HAEsAcH
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