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Transgenic tomato plants expressing glucanase and defensin
genes and their resistance to Botrytis cinerea
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Abstract; The tobacco B-1, 3-Glucanase gene, the alfalfa defensin gene alfAFP and their bivalent gene
GLU-AFP were introduced into tomato line Micro-Tom via Agrobacterium-mediated method. The aim is to
gain transgenic lines resistant to Botrytis cinerea , and test the synergistical effects of bivalent gene. Trans-
genic lines carrying each of the transgenes were confirmed for integration into the tomato genome using
GFP, PCR and Southern blot hybridization. One to four copies of the transgene were integrated into the
tomato genome. Performance test of resistance analyses to B. cinerea with T, generation transgenic tomato
lines showed the transgenic lines exhibited higher resistance to the pathogens infected than that of the
non-transgenic plants, and resistance levels were related to expression levels of the transgene, showing
dosage-effect. The transgenic tomato harboring GLU-AFP cassette showed the highest disease resistance.
It suggested that the alfAFP and Glucanase gene have some synergistical effects on the resistance to B. ci-
nerea. Performance test of resistance of T, families with GLU-AFP gene showed that M;, M, and M,, had

a resistance index of 19 to 22, which showed a high resistance level. Some independent lines with high
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disease resistance, low variability and stable expression of transgenes could be selected for the further

studies and molecular breeding.

Key words: Transgenic tomato; tobacco glucanase gene; alfalfa defensin gene; Botrytis cinerea
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Fig. 1 Schematic diagram of the T-DNA region of the binary vector pAFP-Glu
{:: Tnos: TAGNA EILHZ LT Pnos, TGS AL FH 3T CaMV35S: LT 35S a7,

Note: Tnos: Nopaline synthase gene terminator; Pnos: Nopaline synthase gene promoter; CaMV35S: Cauliflower mosaic virus 35S promoter.
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E2 GFPE T, REEFEFEMABERSBAHHFTRIE
Fig.2 Expression of GFP in different parts of T, transgenic tomato plant
TE: LAALSY 2.0 3025, 400 5O 6. By 7. AR AR

Note: 1. calli; 2. leaf; 3. stem; 4. flower; 5. fruit; 6. seed; 7. leaf of non-transgenic.
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Fig. 3 Detection of alfAFP gene, Glucanase gene and GLU-AFP gene in T, transgenic tomato by PCR
. M; DNA 23 THARIC; A: 1 ~4; FIEFERER (K Glucanase gene) ; 5, 8 AEFEIENAENK; 6, 7. ki, 9 ~ 12, $EIEH R R (KW al-
JAFP gene) ; B HI C; Uk P: Fobi; Ukl C. AEE5ELPIAERE ; VKIB 1 ~4; BEILNRERE (B, C MBI Glucanase, alfAFP gene) , Note: M: DNA

ladder marker; A: 1 —4: independent transgenic lines ( detection of Glucanase gene) ; 5, 8: non-transformed plants; 6, 7 plasmids; 9 — 12 independ-

ent transgenic line (detection of alfAFP gene). B and C: lane P: plasmids; lane C: non-transformed plants; lanes 1 =4 independent transgenic ( B:

detection of Glucanase gene; C: detection of alfAFP gene) .
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Fig.4 Southern blot analysis of PCR-positive T, transformed plants with GLU- AFP gene

. PGE C. ARFEIERAERR ; TKE P Bk pAFP-Glu; KiE T, ~Ty: %%*H/H%(lo'f*/%)o Note: Lane C:; DNA

from non-transformed plant; Lane P: Plasmid pAFP-Glu; Lanes T —Ty: DNA from transformed plants.
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Fig.5 Autoradiographs of Northern blot with total RNA extracted from leaves of T, transgenic plants with

GLU- AFP gene (Mg, M,,

, Mg, M,, M;, M,) and non-transformed control plant (C)

. LIS2P-dCTP ARICHY GLU F AFP 33412238, Note: The blot was hybridised with *?P-labelled DNA

fragments encoding tobacco B-1,3-Glucanase gene, alfalfa defensin gene alfAFP.
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Fig. 6 Resistance to Botrytis cinerea of T, transgenic lines
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FEH T AT Micro-Tom Hv, AR A5 % 3L AR #R , B2 7D
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Table 1 Segregation and disease resistance of T, generation of transgenic plants with GLU-AFP gene
R R AT ke
BE GRP IR GFP BB OB e R
Line No. of GFP positive No. of GFP negative X X% 005 =3.84 - * sease x
at seedling stage in field
M; 54 14 1.470 2.4:1 22.8 19.4
My 64 16 0.817 3.0:1 35.7 29.8
M,, 65 27 0.710 3.0:1 28.6 23.5
CK — — — — 85.8 75.3

1L BN BB, M AR, S JUBCRUL T B (R 41 o A
Xof BRI M IR B TR RO PR IF 9. R B 2741, 2005, 35
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