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Protoplast preparation and regeneration of Tilletia controversa
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Protection , Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract Protoplast is the receptor cells for genetic transformation of fungi. To establish protoplast-mediated ge-
netic transformation system of Tilletia controversa, conditions for the protoplast isolation and regeneration of
T. controversa were optimized, including incubation time, various enzymes, digestion time and osmotic stabiliz-
ers. The results showed that T'. controversa teliospores cultured in soil extract medium for 45 days and then trans-
ferred into T19 medium were most suitable for protoplast release. The mixture solution of 1.5% driselase, 1.5%
lyase and 1.5% snailase was most favorable for protoplast preparation. The suitable incubation time with enzyme
for the maximum release of protoplasts was 2.5 h at 28C . The most effective osmotic stabilizer for the protoplast
release was 1.2 mol/L KCI, and protoplast was also well dispersed. For the regeneration of the protoplast, TB3

medium was the best, which can produce more single colony under the same condition.
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a: The cell wall of the hyphae is depressed to bead-like by the action of the lysozyme, and the protoplasts will be released immediately,
the arrow show the place of depression; b: Protoplasts begin to release from the top of the mycelium, and the arrow shows the protoplasts
being released, which are about to fall off the mycelium; c: A large number of protoplasts released in a circular transparent state
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Fig. 1 Protoplast release of Tilletia controversa
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Fig. 2 Influences of mycelium incubation time on the

preparation of the protoplast
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Table 1 Influences of different commercial enzyme combinations

on the protoplast release of Tilletia controversa

J A ST A A/
X105 4~ » mL~!
Yield of protoplast
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Commercial enzyme

5% ARTREE  1.5% driselase

5% UREERE  1.5% lysing enzyme

5% ARG 1.5% snailase

5% FBEE1. 5% VEEERG

. 5% driselase+1. 5% lysing enzyme

5% FRTEE 1. 5% WAL

. 5% driselase+1. 5% snailase

5% SRR 5% VS RERR

. 5% snailase-1. 5% lysing enzyme

5% iAE 1. 500 WaAREE 1. 526 VARERE
1. 5% driselase+1. 5% lysing enzyme+-1. 5% snailase

D REVNGFREFERTE 0. 05 KV FERBE.

Different lowercase letters indicate significant difference at 0. 05 level.
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Fig. 3 Effects of enzymolysis time on the protoplast yield of

Tilletia controversa
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Fig. 4 Effects of different osmotic stabilizers on the

protoplast yield of Tilletia controversa
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a: Protoplast preparation with D-sorbitol as the osmotic pressure stabilizer, the arrow shows the aggregated protoplast; b: The osmotic
pressure stabilizer is sucrose, the arrow shows the accumulation of piles of protoplast; ¢: The osmotic stabilizer is MgSO,, and the
protoplasts are dispersed, the arrow shows dispersed protoplast; d: The osmotic stabilizer is KCI, the arrows indicate the protoplast
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Fig. 5 Protoplast state of Tilletia controversa in four kinds of osmeotic stabilizers
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Fig. 6 Regeneration of protoplast of Tilletia controversa
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