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Table 1 Purification of the antifungal proteins from Triticale seed
Purification step Total protein/mg Total activity/u; Specific activity/ u;/mg Recovery/ %
Crude extract 4200 756000 180 100
55% ~80%A.S. 1100 385000 350 51
DEAE-Cellulose 900 360000 400 48
CM-Sepharose 45 360000 8000 48
Sephacryl $-100 1 4.1 / / /
2 15.7 298000 19000 39
Phenylglycine 3 10.3 206000 20000 27
HIC 4 2.6 / / /
2.2
3 SDS-
30.5 kD 1
N- 37C pH 6.0
N-
5
N- S-V-S-S-I- I-H-
A-Q-F-D-R-M-1-L
N- S-V-S-S-I-V-S-R-
A-Q-F-D-R-M-1-L
N- D-L-S-A-L- [ -S-R-T-S-F-D-
Q-M-1-K
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97.0 — e Fig.2  Inhibition of Trichoderma mycelial growth by the purified
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purification of antifungal proteins
1.55% ~80%A.S 2. CM-Sepharose 3. Sephacryl S-100 4. Pheny-
lglycine HIC 5. Protein markers 2
3
B-1 3-
100%

© hERZERMEDARIATIKSHESL http://journals. im. ac. cn



564

18
2 B-1 3-
Table 2 Effect of chitinase and p-1 3-glucanase from Triticale on growth inhibition of Trichoderma
Chitinase B-1 3-glucanase + ChitinaseQ
Growth inhibition Buffer B-1 3-glucanase  2pg/mL
2pg/mL 2pg/mlL 2pg/mL
Solid culture method 0 0 95 % 100%
Liquid culture method 0 25% 39% 100%
2.5 B-1 3-
3
B-1 3-
4
3 B-1 3-
Table 3 Powdery mildew growth inhibition on detached susceptible wheat leaves
by chitinase andB-1 3-glucanases from Triticale
Tris-HCI B-1 3-
BSA Chitinase
buffer glucanase
Average amount of powdery mildew on every detached susceptible wheat leave 10 10 0 1
3 .
1911  Bernard ’ B-1 3-
80
1994 Leo "
5 Class | -
\ Class [ B-1 3-
N
Class Il
Class [ N
N
Class II —
B-1 3- Erysiphe/Blumeriagraminisf. sp. tritici
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Purification and Characterization of Antifungal Proteins in Triticale Seed

NA Bing' YU Ming-Kun' GONG Jun' WU Jin®*
' Graduate School  University of Science and Technology of China  Beijing 100039, China
2 Institute of Microbiology ~Chinese Academy of Sciences Beijing 100080 China
Abstract  Using Trichoderma as an indicative fungus three antifungal proteins in Triticale Zhongsi 237 seed were purified and
characterized. These protein components were considered to be a new Class [ chitinase and two kinds of B-1 3-glucanases.
Chitinase molecular mass was 30.5 kD and enzyme activity was maximal at pH 6.0 and 37°C . Two -glucanases molecular mass-
es were 51kD and 23kD. N-terminal amino acid sequences of Triticale chitinase share high homology with barley chitinase. In
some conditions the chitinase and B-glucanases all had strong antifungal activity and were able to inhibit Trichoderma growth
synergistically. Moreover the chitinase and 3-1 3-glucanases were able to inhibit powdery mildew growth on detached suscepti-

ble wheat leaves.
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