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ABSTRACT

In this study, three LTB (Escherichia coli heatilaltioxin B subunit) transgenic tomato lines (#1w&re grown in
the pot to characterize their growth and developimand evaluate fruit and LTB subunit productivi@enerally,
the growth and development of transgenic tomatesliare not significantly different with non-tranagetomato
cultivar, “311” (commercial cultivar as referencelll of them took 20 days tdinal harvest, and number of fruit is
near equivalentdowever, fruit quality characteristics are relatlyaifferent and line #3 has highest values of dry
matter (6.02%), reducing sugar (2.51%) and degreg §.40%). The vitamin C and acidity of all trayenic lines
and the control are the same content. LTB subumijt expressed in two lines #1 and #3 with contefits04% and
1.19% of total soluble protein, respectively.
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INTRODUCTION

Tomato Lycopersicon esculentum) is one of the major vegetable plants and wagrbgn around the world. The
tomato fruit is rich in lycopene, a carotenoid e tsame family ag-carotene, which may have beneficial health
effects. The LTB Escherichia coliheat-labile enterotoxin B subunit) of enterotoxiigeE. coli (ETEC) is known to
be a potent mucosal adjuvant [1, 2]. It is consgdea subunit vaccine candidate to be used agairtsCEnduced
diarrhea [3]. Tomato plant usually used for transfation of antigen genes to develop edible plasetdavaccines
since its fruit is fresh edible. There were seveeglorts on the introduction of the CTB (choleraittoB subunit)
gene into tomato plants, and these transgenic plexpressed the CTB subunit in leaves and fruitschwvcould
specifically bind to GM1-ganglioside receptor, &apl receptor for CTB and LTB subunits [4, 5, 6].

The purpose of this study is to characterize tlwwvgy and development of LTB-transgenic tomato linegerin
vivo condition, and evaluate their fruit and LTB suliymbductivity.

MATERIALSAND METHODS
Plant materials

Three transgenic tomataycopersicon esculentuin cv. 311) lines #1-3 developed with the constafcpMYO51
vector throughAgrobacterium tumefacienmediated transformation for LTB expression [7, 8].
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Physiological and biochemical analysis

Characteristics of the growth and development afiplvere determined following Grodzinxki and Graddii [9].
Total carotenoid content in the tomato fruits idedeninedspectrophotometrically at 470 nm. Acidity of tomato
juice is measured by acid neutralization reactib@].[ Reducing sugar and vitamin C content are detexd by
dinitrosalicylic acid and iodine titration methodasspectively [11]. Degree Brix is measured usingAdAGO N1
refractometer (Japan). ELISA analysis for LTB subumas performed similarly as a previous report @hB
expression in the tomato fruit [6]. Total solubleotein (TSP) concentration was determined by théhatk of
Bradford using bovine serum albumin as a standBné. sample was read at wave length of 595 nm agtias
blank [12].

Statistical analysis

All experiments were conducted with a minimum afenreplicates and all experiments were repeates ttimes.
The data were analyzed as means * standard eli@véd by comparisons of the mean by Duncan’s ({gs0.05)
using the SAS program.

RESULTSAND DISCUSSION

Growth and development

The stages of growth and development of LTB-tranggéomato lines were showed in table 1. Generaligre
were no significant differences between transgeiaats and the control. The first harvest time waa range of
65-69 days, and all of them took 120 dayfirial harvest. Figure 1 illustrates flowering amdifing LTB-transgenic
plants.

Data in table 2 showed that the height, the nunolbdlowers and fruits of LTB-transgenic plants aieilar with
the control. However, other characteristics sucleabarea and number of inflorescences are stliffgrence. For
two important characteristics of the growth andedepment to be harvest time and number of fruits, results
showed that there were no significant differenasvben LTB-transgenic plants and the control.

Table 1. Stages of growth and development of L TB-transgenic tomato plants

Stages of growth and development (days)

Lines

Branching Flowering Fruiting First harvest Fihalrvest
1 13 36 42 67 120
2 10 34 41 67 120
3 12 31 38 65 120
Control 14 37 43 69 120

Control: non-transgenic tomato plant

Table 2. Characteristics of growth and development of L TB-transgenic tomato plants

Lines Plant height (cm) Leaf area @m  No of inflorescences No of flowers No of fruits
1 59.00" 43.87 26.33 87.00 19.67
2 63.00" 32.93 24.00 83.33 17.00
3 67.67 44.99 31.67 78.67 15.33
Control 60.3% 41.7% 27.33 91.00 17.00

Different letters in a column indicate significandifferent means (Duncan’s test, p<0.05).

Figure 1. LTB-transgenic tomato plants
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Fruit characteristics

Except two lines #1 and #3 showed that the frustgehhighest average weight (92.53 g and 80.11sperively).
Generally, other characteristics of tomato fruitnicare not different between LTB-transgenic linad she control
(Table 3 and Figure 2).

Data on tomato fruit quality in table 4 indicatét transgenic lines are the same vitamin C corardtacidity as
the control. Line #3 has dry matter, reducing sudegree Brix and LTB subunit reached highest \s&ahfe5.02%,
2.51%, 6.40% and 1.19% of TSP, respectively. LTBusit expressed at high levels in fruits of tweebr#1 and #3,
but it was not found in fruit of line #2. Howeven an early report, LTB subunit strongly expresgedn vitro
leaves of line #2 [8].

Table 3. Fruit form of L TB-transgenic tomato plants

Lines Fruit weight (g) Fruit diameter (cm) Fruit shape Fruit colour
1 92.53 6.50 slightly-flattened circle Light red
2 71.88 5.80 slightly-flattened circle Light red
3 80.17F 6.7C slightly-flattened circle Light red
Control 66.59 6.10" slightly-flattened circle Light red

Table 4. Fruit quality of L TB-transgenic tomato plants

Lines Dry matter Reducing sugars Vitamin C Acidity Brix Carotenoid (mg/100 LTB (%
(%) (%) (mg/1009) (%) (%) 9) TSP)
1 552 1.35 44.36 0.73 4.83 2.60 1.04
2 5.07 2.27 40.07 0.77 4.20' 4.30 -
3 6.02 2.5F 45.83 0.83 6.40 3.3¢ 1.19
Control 5.4% 2.19 43.13 0.79 6.00 3.60 -

A

Figure 2. Fruits of non-transgenic tomato plant (A) and L TB-transgenic tomato plant (B)
CONCLUSION

Results of preliminary evaluation of three LTB-tgenic tomato lines grown undiervivo condition showed that
their growth and development are similar with tlomteol (cultivar 311). However, some charactersstid fruit
form and quality are relatively different, and ohlyo lines #1 and #3 produce LTB subunit in fruit.
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