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Abstract: To produce human epidermal growth factor (hEGF) in transgenic mini- tomatoes, plasmids p2300- 2A11- hEGF carrying the hEGF
gene were constructed and transformed via eletro- perforation to Agrobacterium C58, and then transfected to tomatoes cg2001- 14 via leaf disk
transformation. The regenerated plantlets were obtained from the cotyledons after shoot and root inducing cultivations. The PCR analysis
showed that the hEGF gene has been integrated into the mini- tomato genome. Radioimmunoassay (RIA) showed that the mean yield of rhEGF
in the fresh fruits of the transgenic mini- tomatoes amounted to 3.85 + 0.86 ng /g fruit. Ingestion via gastric intubation of the transgenic mini-
tomato juice significantly protected the mice from the alcohol- induced acute peptic ulceration. The ulcer index, expressed as a degree of the
stomach lesion, decreased from 52.20+23.24 to 21.20+6.84, and the inhibition rate got to 59.39%.

Key Words: transgenic mini- tomato; human epidermal growth factor; peptic ulcer; alcohol
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2 Fig. 1 The construction of p2300- 2A11- hEGF
21 expression vector
€g2001- 14 , C58 YEB ODg=1.0
1.5 ml Eppendorf , 2
2.2
P2300- 35S- hEGF 1 pB2A11 p2300- 2A11- hEGF 2 ul, C58 30 ul,
) 2.5 kv, 25 uf, 300 Q
ipPGEM T Promaga ; Agrobactium C58, 1 ml YEB
100 200 ul 100 mg/L Kam  YEB
23 28
BamH | Hind Il T4 DNA Proma-
ga ; DNA 26
DNA markers DNA Taq PCR MasterMix 75% 1 min
;. BGF 1% 15 30 min
3 , MS ,
2.4 p2300- 2A11- hEGF 25 16 h 7 10d
2A11 2A11 0.25 cmx0.5 cm ,
) (5 - WA@G' - 15 min
CACTTGTTAGACTCATCTG- 3', Hindlll ; (1LMS 1 mg IAA, 1 mg
:5'- TTGGATCCAATGGT GGATTAATTGC- 3', 6-BA2mg ZT 100 mg  Kam), 28 24
BamHI pB2AL1 : (1L
Hindlll -~ BamH| 2A1L : 500mg Cerb),25 ,  16hd , 2 1
PGEM T : PGEM- 2A11 1em
Hindlll ~ BamHI pGEM- 2A11  p2300- 35S- hEGF, (1L
2A11 p2300 : : IBAO.5 mg, Kam 50 mg, Cerb 300 mg),
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:5"-CGG ATC CAT GAA
TAG CGA TTC TGA A-3'; :5"- AGG TAC CTC ATT AAC
GAA GTT CCC ACC A-3' 2A11 : :5'-
TTA AGC TTA GCA CTT GTT AGA CTC ATC TG-3'; :5'-
TTG GAT CCA ATG GTT TTG GAT TAATTIG C-3' PCR

PCR , ThEGF

194 5 min, 94 30 s, 65 305,72
30,30 , 12 7 min PCR
2%
2.8 rhEGF
1ml (10 mM Tris- Cl, pH8.0),
, 4 6 000 rpm
10 min, , 4 12 000
rpm 10 min,
rhEGF ( EGF )
2.9 rhEGF
(20+2g)40
hEGF hEGF , 10
24 h, (0.5 ml)
30 min 0.1 ml 1h ,
1ml 1% , 1%
1lh , ;
( 1 mm
05 , >lmm , mm 1
>l mm )
3
31 p2300- 2A11- hEGF
2A11 hEGF PCR
2A11 ) 800 bp
i hEGF , 180 bp
M M 1 2 3 1 2 3
= 2A11(800 bp)
~hEGF (180 bp)
2 p2300- 2A11-hEGF PCR

Fig. 2 PCR analysis of the recombinant
p2300- 2A11- hEGF
(M;: DNA markers (7000, 5500, 3500, 2000, 1000, 500 bp); M.:
(600, 500, 400, 300, 200, 100 bp); Lane 1-3: PCR products with
2A11 primers; Lane 1'-3": PCR products with hEGF primers)

3 ) (
), p2300- 2A11- hEGF
3.2
€g2001- 14 ,
, 6 ,
, 2
, DNA , 2A11
hEGF PCR
. 2Al11 PCR ,
, 800 bp
( 3), 2A11 DNA
hEGF , 180 bp
( 3 1,2,P),
( 30, hEGF
( PCR DNA 2 pl,
, DNA)
3.3 rhEGF
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L1R0 ROBp

PCR

Fig. 3 PCR detection of the resistant plants
Lane 1 and 2: PCR of transgenic tomato leaves; C: PCR of the
non - transgenic control tomato leave; P: PCR of the plasmid
p2300- 2A11- hEGF; M: DNA markers

C58 , p2300- 2A11- hEGF
€g2001- 14 , 6 )
, 4 rhEGF (Tab 1)
, rhEGF
, EGF , ThEGF
3.85+0.86 ng/g
3.4  p2300-2All1- hEGF
, 2.5 ml/kg
, 7.5 ml /kg ,

, 5 ml/kg ,

1 hEGF

Tbl. 1 rhEGF levels in the transgenic mini- tomato fruits

Mini- tomatoes/ RIS rhEGF(ng/g)

Non- transgenic control/ 6 0.76+0.44

Transgenic fruit 1/ 1 6 4.39+0.82°
Transgenic fruit 2/ 2 6 3.21+0.45
Transgenic fruit 3 8 6 4.88+1.23
Transgenic fruit 4/ 4 6 2.93+0.93"

: *Compared with control,/ p<0.01;x+SD=3.85+0.86 ng/g
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hEGF 0.5 ml (
hEGF 3 ng) ,
0.1ml ,1h
. 1%
hEGF
2 ,
( 2 :
hEGF

2 hEGF

Tbl. 2 The prophylactic effect of rhEGF against acute
gastric ulcer induced by alcohol in micel

hEGF  Number of mice/  Ulcer index/ Inhibition rate/
(ng/mouse ) (%)

Group/

Physiological saline/ 10 50 2042324 0
Commercial hEGF/
hEGF
Non- transgenic tomato
juice/
Transgenic tomatojuice/

3.00 10 2855 £11.60"  45.36
10 4525+2136"  13.26

3.00 10 21.2046.84™ 59.39

: Compared with control/ *p>0.05; **p<0.05; ***p<0.01

4
hEGF
p2300- 2A11- hEGF ,
, hEGF
, ThEGF 3.85+0.86 ng/g
(0.76+0.44 ng /g) EGF ,
EGF
EGF )
(ormithine decarboxylase, ODC)
1)
EGF
EGF 15 min , EGF
o4 , EGF
1518 , h’EGF |
30 min  rhEGF 1, 60% EGF
( ) ' 1
rhEGF hEGF
, hEGF ,
, rhEGF
EGF
rhEGF ,
hEGF 3.78 ng, 4.88
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