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Table 1 Primers used for qPCR

519 % K Primer name J¥31 Primer sequence 51258 Primer type
RJ-GAPDH-F CCCCAAACACCTCATCCTCA EHE PCR W3 Endogenous reference genes primer
RJ-GAPDH-R ATGCCAACCTTGACGGGAG
Hsp70 F CCTCTGTGCGTCCATGAAATC  Hsp70 E# PCR 514 PCR primer for Hsp70
Hsp70 R GCCATTGCTGCTATCCACTCA
sHsp F TGACGCAAAAGAACACGACG  sHsp 4t PCR 3% PCR primer for sHsp
sHsp R TCTCAAGCCCTGCTGGAAAG
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il 45 R L SPSS B #E 1T 5 22 4 M LA
Duncan’ s 2 22 35 AT 3 PR K % LA P <C0.05
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Table 2 Colony diameter of VL17 and VL18

under different temperature

SERE /C W% H 42 /cm Colony diameter B K%Y

Temperature V117 V18 Increasing rate
25 4.1040.08a 4.2740.10a 4.15
28 2.9240.07b 3.1940.21a 9.25
31 1.08+0.10b 1.424+0.06a 31.48
34 0.5740.04b 0.9340.06a 63.16
37 0.5040.01a 0.5040.00a 0.00

1 RATEE J5 AR AS 6] S BE 7R 4 Duncan’ s 52 22 75 16 50 78
5% K225 8%, FIA. Note:Different letters in the same
line show significant difference at 5% level by Duncan’s multiple

range test. The same as follows.
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Table 3 Conidia germination rate of VLL17 and VL18

under different temperature

17 1 4%

18/ °C Conidia germination rate HRR
Temperature Increasing rate
VL17 VL18
25 87.6842.08a 89.714+1.69a 2.32
28 89.264+2.49a 91.83+1.98a 2.88
31 70.93+3.99b  83.54+2.77a 17.78
34 42.47+1.74b  56.25+2.71a 32.45
37 17.35+3.05b 35.22+0.97a 103.00
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T 28 C. MM ARBIGE 2 R A RERE ST
31 CHY, VL18 Pk XT i i 3 ) & & T VL7,
VL i v 22 SR L, 31 CC I VLIS X H il A I
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" 166.67 %,
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Table 4 Corrected mortality rate of aphids inoculated with

TR EE

VL17 and VL18 under different temperature

MIEZET: %

%

/T : 4 sk
Corrected mortality rate ]
Temperature Increasing rate
VL17 VL18
25 74.324+2.71a  76.97+1.56a 3.57
28 81.3641.66a  83.05+2.18a 2.08
31 71.4340.97b  78.98+2.45a 10.57
34 47.754+3.12b  59.2241.81a 24.02
37 18.181.19b  48.48+2.12a 166.67
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Fig.1 Relative expression levels of Hsp70
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Difference analysis of thermotolerance between

two Lecanicillium lecanii strains

GU Zumin GE Waner JI Mingshan

College of Plant Protection . Shenyang Agricultural University ,Shenyang 110866 ,China

Abstract By comparing the difference of thermotolerance and the relationship between thermotol-
erance and heat shock protein (Hsp) mRNA level of two Lecanicillium lecanii strains,the mechanism of
Hsp on heat stress tolerance was studied. The thermotolerance of mycelia and conidia between L. lecanii
strain V.17 and V.18 were compared using mycelium growth rate method and spore germination meth-
od. Spray inoculation method was adopted to estimate the virulence of strain VLL17 and VL18 against Li-
paphis erysimi under high temperature stress. Real-time quantitative PCR (qRT-PCR) was used to
compare expression of the sHsp and Hsp70 genes. The results showed that the thermotolerance of both
mycelia and conidia from strain VI.18 were significantly higher than those from strain VIL17. The colony
diameter of strain VL18 was 63.16 % bigger than that of VL.17 at 34 °C and the conidia germination rate
of VL18 was 103% higher than that of VL17 at 37 °“C. The insecticidal activities of the two strains a-
gainst L. erysimi were significantly different when the temperature was above 31 ‘C. The corrected mor-
tality of L. erysimi inoculated with VL18 was 166.67 % higher than that with VL17 at 37 °C. The qRT-
PCR analysis showed that the sHsp and Hsp70 mRNA of V118 were higher than that of VLL17 at 42 °C
when the stress time was same. After a 120 min stress, expression of the Hsp70 and sHsp genes of
strain VI.18 were 16.97 and 63.74 folds as those of strain VLL17,respectively. Furthermore,the expres-
sion of sHsp in both strains were significantly higher than those of Hsp70.In conclusion,sHsp played an
important role in the response of L. lecanii to heat stress.

Keywords Lecanicillium lecanii ; high temperature stress; heat shock protein
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