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Fig. 1 Volvariella volvacea expression vector pCTH823 of thermal

hysteresis protein gene.
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PDSA Fig.3  Southern blotting analysis of transformants.
M DNA ladder 1~9 Genomic DNA from transformant V34 ][ -1 V34
3 60pg/mL -2 V3413 V34114 V341[-5 and V341-1 V3412 V341-
PDSA 3 and V34 1 4 respectively 10 plasmid pCTH823 CK  Genomic DNA
from non-transformed host strain negative control .
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Fig.2 PCR detection of putative transformants V341l-5 6
M DNA ladder 1 PCR product from non-transformed host strain 2 ~ 6 V341-1V341-3 V341 -2
PCR product from putative transformant V34 [[ -1 V34][-2 V34 [ -3
V341l -4 V34[1-5 respectively 7 PCR product from negative control 9

water 8 ~ 11 PCR product from putative transformant V34 | -1 and V34

1-2 V341-3 V34 ] -4 respectively 12 PCR product from plasmid Vi4l-1 val-3 vi4l-2

pCTH823.
1 4°C
Table 1 Survival days of different transformants and non-transformed control at 4°C
Transformant V34-CK V341 -1 V3412 V341-3 V341 -4 V341l -1 V341 -2 V341[-3 V341l -4 V341l-5
Survival time 2 9 13 16 16 15 13 11 16 16

at 4°C/d
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Table 2 Survival days of transgenic V. wvolvacea F1 mycelia at 4°C
Line or strain VF1-1 VF1-2  VFI-3 VF1-4 V34-CK
Survival time
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Transformation of Volvariella volvacea with a thermal hysteresis protein
gene by particle bombardment

GUO Li-giong' > LIN Jun-fang' >*  XIONG Sheng" CHEN Shou-cai®
! Department of Biotechnology ~ College of Food Sciences  South China Agricultural University ~Guangzhou 510640 China
2 State Key Laboratory of Tropical Crop Biotechnology ~Chinese Academy of Tropical Agricultural Sciences Haikou 571101 China

Abstract A cDNA encoding a thermal hysteresis protein was isolated from the Swedish Arctic insect spruce budworm by
RT-PCR amplification. Volvariella volvacea strain V34 was transformed with this ¢cDNA through particle bombardment.
PCR detection and Southern blotting analysis show that the thermal hysteresis protein gene is integrated into Volvariella
volvacea genome. Cold stress assay reveals that transgenic Volvariella volvacea lines exhibit stronger cold tolerance than
host strain. The morphological observation of transgenic Volvariella volvacea lines shows that growth rates of most
Volvariella volvacea tansformants are significantly slower than that of negative control strain. And hypha of most
Volvariella volvacea tansformants is thinner than host strain’ s hypha. Transformant screening result indicates that three-
round of selection procedure with first selection on PDSA solid selective medium followed by second and third selection in
PDSB liquid selective medium is favorable to get genuine transformants and to eliminate false transformants. Cold
tolerance assay of transgenic Volvariella volvacea F1 generation demonstrates that the progeny of transgenic Volvariella
volvacea still possesses stronger cold tolerance than non-transformed host strain. This suggests that the cold tolerant
characteristic of transgenic Volvariella volvacea is meiotically stable between generations.

Key words Volovariella volvacea Thermal hysteresis protein gene Transformation Particle bombardment
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