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Superoxide Dismutase and Peroxidase Activity of Transformed Callus in Tomato
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This study was carried out to investigate activity difference in the superoxide dismutase (SOD) and peroxidase (POD) of
tomato callus transformed with Agrobacterium containing the GUS gene. Than those of other two tomato cultivars, the
hypocotyl explant of JA101 was shown to have higher POD and SOD specific activity of 23 unit/mg protein and 2,156
unit/mg protein, respectively. Relatively high frequency of callus formation was obtained from the hypocotyl explant on
MS medium containing 1 mg/L 2,4-D for 30 days and its POD(47 unit/mg protein) and SOD (95,786 unit/mg protein)
specific activities were higher than other 2,4-D concentration. The hypocotyl explant and callus cocultivated with
Agrobacterium for 72 hours were transferred to MS medium supplemented with 1 mg/L 24-D, 30 mg/L kanamycin, 30 g/L
sucrose and 4 g/L Gelrite. The hypocotyl explants transferred to the medium formed callus with 45.5% effeciency after 8
weeks. The transformation efficiency confirmed by GUS assay was 21.6%. POD specific activity of the transformed callus
(54 unit/mg protein) were somewhat lower than the non-transformed callus (64 unit/mg protein) and SOD specific activity
of the transformed callus (30,300 unit/mg protein) were also lower than the non-transformed callus (37,077 unit/mg protein).
However there was no significant difference in POD and SOD isozyme patterns between the transformed and the non-
transformed calluses. From these results, it revealed that there was no difference of antioxidant enzyme activities between
the transformed callus and the non-transformed callus in tomato
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Figure 1. Structure and gene map of the binary vector pBI 121.
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Table 1. Peroxidase and superoxide dismutase activity in hypocotyl
among three different tomatos.

Table 3. Changes of SOD and POD activity according to culture
period in MS medium containing 2,4-D.

Cultivars Peroxidase activity Superoxide dismutase activity
unit/g fr. wt. unit/mg protein  unit/g fr. wtunit/mg proten
JA101 072 230 69 2156
Kangyuktomato 1.4 23 305 430
Kwangsutomato 083 14 29 516

Table 2. Effects of 24-D concentration on callus formation, POD
and SOD activity in hypocotyl explants of JA10L.

Conc. of Fresh weight of Peroxidase activity ~ Superoxide dismutase activity

24-D(mg/L) callus (mg/explant) {unit/mg protein) (unit/mg protem)
1 218 47 95786
3 9 26 44551
5 162 21 16902

z7 AA e 9135ty 24-D FxEo| @& POD, SOD &
A& ZARE ZA3H(Table 2), 24-Dofoll whe} Aga A2
th28) zbo]E Hed 1 mg/L XA 218 mgleg 7pA F
AA vepdel POD vgAd 2 Aea A FAEH
24-D9] ¢fo] 1 mg/Le ) z+7} 47 unit/mg proteinZ 7}
=91, SOD H]|ZA % 1 mg/Le| A 95786 unit/mg protein
2 A Jepytch olgl o] e A A%z POD, SOD &
e ME dTAol slg AR Bln A AR
Ao] wZ POD, SOD9| n|&4 Ael& XAk & A3}
(Table 3), 1 mg/L 24-Doj|A wj<k%l 78222 POD u] 34
L AF e Eokoy 8FE wifr|7he] ARl of 1/3%
7hA5H9 3, SOD v A2 i Frekde o] 7w}
ZHE {79 A dghokrrlds 24-DE Arhehel
& el PODEA-E F7lsht Wi F7lele HasEe 4
H(Kwak et al, 1994)3} §4450 vheksteh gheba] 2 A1
qAME AejA WA 7ke] Ae]Ae| uwle} POD &AL =
Qe Zashs AR el SOD B4 dAL
271 Aol Ak

Hypocotyl AH A = 853 2| Xo| Agrobacterume
FEuatel PAARNT FAARL 2ex AAE
ZAbs) £ 7 3H(Table 4), hypocotyl A Aol A= 859 7
ann £53%2 Aels FFel A LT ol F X-
gluc FAHES Hel 71 216%A o), A A2TE A3
AR Re FAubge] vebA @k (Figure 2).
McCormick et al,(1986)< EulE &) ASAZ o]4sly

Agrobacteriumz} ZEwWoF a7 A A E‘] A PYPEE EFF

o wha} 7-14%% B st glolAl, £ Alga w|ws]iy
Ao AT hypocotyl 24 5T Ao 1 9%
e 25 QoA FAAY BE FPAAEdE A8
ol 45x TAAHRE o] Fashtha 2ueh

Conc. of Peroxidase activity Superoxide dismutase activity
24-D(mg/L) (unit/mg protein) (unit/mg protein)
4 weeks 8 weeks 4 weeks 8 weeks
1 155 47 10282 9786
3 183 26 8159 44551
5 142 21 12669 16502

Table 4. Difference of transformation efficiencies between hypocotyl
and calli via Agrobacterium.

Sources No. of explants GUS expressing
cultured  callusing(%)  positive(%) negative(%5)

Hpocotyl 30 136 (453) 28 (21.6) 108 (784)

Callus 230 16 ( 7.0) 0(00) 16 (100)

Figure 2, Transformation of hypocotyl by cocultivating with
Agrobacterium i JA10l. A: Callus formation(«), B: Transformed
callus confirmed by GUS assay(«—).

Table 5. Comparison of the antioxidant enzyme activity between
control and transformed callus.

Origin POD activity SOD activity
(unit/mg protein) (unit/mg protein)
Transformed callus HE782 30,300+ 2700
Non-transformed callus 64140 37077+ X0
aX+SD
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Figure 3. Isozyme patterns of POD and SOD in tomato hypocotyl
and callus. A: JAI0l hypocotyl, B: Kangyuktomato hypocotyl, C:
Kwangsutomato hypocotyl, D: callus from hypocotyl on MSID, E:
callus from hypocotyl on MS3D, F: callus from hypocotyl on
MS5D, G: transgenic callus by LBA 4404/pBI121.
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