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ABSTRACT

THE EXPRESSION OF CHITINASE GENE IN TRANSFORMED GRAPE FOR

DOWNY MILDEW RESISTANCE.

CALLUS /CHITINASE/ GRAPE /TRANSGENIC GRAPE

Apical shoots of grape cultivar Shiraz were cultured on IM{, IM2 and MM
medium with increased concentration of BAP (4.4 uM, 8.8 uM and 13.2 pM,
respectively) and 0.05 uM NAA. The proliferated shoots were obtained in 90 days.
The shoot and root were induced by 0.5 uM NAA and 0.9 uM Kinetin on MS
medium and transferred into pots for propagation. The pUCL9 contained chitinase
gene of Leucaena leucocephala was transformed to pET-39b(+) vector at EcoRlI site.
About 1.1 kb of chitinase gene at Sacl and BamHI sites were cut and replaced on
GUS gene in pBII21. The electroporation method was used to iransformed
pBI121: chitinase to Agrobacterium fumefaciens strain LBA4404. This vector was
transformed by Agrobacterium mediated transformation. Grape leaves were soaked
with Agrobacterium, and put them on NN medium supplemented with 5.0 pM 2,4-D
and 5.0 uM 4-CPPU for 2 days in dark and transferred to the same medium with
250 mg/l carbenicillin and 250 mg/l cefotaxime in order to eliminate Agrobacterium.
The transgenic grape was selected on the same medium containing 100 mg/l
kanamycin. The 1.1 kb of chitinase gene and 0.8 kp of NPTII selectable marker gene
were found in transgenic callus. This indicated that leucaena chitinase was
successfully introduced into grape callus. Furthermore, crude extract from

L. leucocephala show high damage to Plasmopara viticola sporangia up to 55%.
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Tm (Cw)  GC (%)
Chitinase forward 3" ACGTAAGGGATGACGCACAAY 613 50
Chitinase reverse 5" CAAATGTTTGAACGATCGGGY 61.1 45
NPTII forward 5 CCATAAATTCCCCTCGGTATCCS 62.6 50
NPTII reverse 5" CCGCTCAGAAGAACTCGTCAAY 62.8 52.4
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CaMV35s Promoter...... AGACCCTTCCTCTATCTAAAGGAAGTTCATTTCATTTGGA

Luecaena chitinase
———p

Xbal BamHl  EcoRl 1

GAGAACACGGGGGACTCTAGAGGATCCGAATTCAAATCCAAGAGATGGATAAC 9

M D N 3
ATGAACAAGATGCGGGTGCTCTTGTGTGTGCTGCTGTACAGCTICATGGTGGGA 63
M N KM®R V L L CV L LY §TFMV G 21
GGCTTAGCGGAGCAATGCGGCAGGCAGGCAGGGGGTGCCTTGTGCCCCGGCCGE 117
GL AE QC GR  Q AG GATLTCT PG R 3
CTCTGCTGCAGCCAATTCGGCTGGTGTGGTTCCACTAACGATTACTGCGGCCCC 171
£ CC S8 Q FGWCG S TND Y €C G P 57
GGTTGCCAGAGCCAGTGTGGCGGAAGTGGCCCAGGCCCAGCCCCTCCCTCCGGT 225
G CQ $ Q ¢ G G S GP G P AP P S G 75
GGCCTCACCGGCATCATCTCCAGGGACACCTTCAACCAGATGCTCAAGCACCGC 279
G L T G 1 I SR DT FN QMTLTZEKH R 93
AACGACGCCGCCTGCCCGGCCAATGGCTTCTACACCTACGACGCCTTCATTCAG 333
N D A A C P AN GF Y T Y DA F I 111
GCCGCCAAGTCTTTCCCCGCCTTCGGTAGTACCGGCGATGATGCCACGCGCAAG 387
A°A K $SF PA FG S T GDDA AT R K
AGGGAGGTGGCAGCTTTCCTCGGCCAAACTTCACACGAGACCACCGGCGGTTGG 441
R E V A AF L GQ TS H E T TG G W
CCCAGCGCTCCCCACGTCCTTACGCCTGGGGTTACTGCTTTCAAACAGGA.............. 489
P S AP HV L TPGTVTATFTZ K QE

............................................................................................ NOS Terminator
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W 4 5 . _ ; .
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Date
Sample Normal % Normal % Normal %o Notrmal Yo
(Unit) sporangia | damaged sporangia ; damaged sporangia | damaged sporangia | damaged
/ml(x10?) | sporangia | /ml(x109) | sporangia | /ml(x109 | sporangia | /ml(x10?) | sporangia
Control®” 1.67 0.00 1.73 0.00% 1.60 4.00° 1.47 12.00°
0.011 1.76 0.00 1.60 8.86" 1.67 5.06° 1.60 8.86°
0.021 1.60 0.00 1.47 8.33° 1.27 20.83° 1.20 25.00%
0.042 1.80 0.00 1.53 14.81° 1.13 37.04° 080 «| 5556°

(1) Means in a columns followed by the different letter are significantly different (P > 0.05)
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