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Abstract

Study of performance and gene expression of small heat shock proteins (SHSPs) in the response to heat
shock of silkworm varieties.

Rasool gheyami

In this study, small heat shock protein gene expression quantity was measured by qRT-PCR
method. Extracted RNA samples of control and heat treated groups exposed to 45 °C for 35 minutes
were reverse transcribed to cDNA. The expression of induced small heat shock proteins were
measured by Real Time PCR compared with control group (both target and reference genes). The 7
genes of small heat shock proteins of silkworm fat body was studied in the four varieties of 103, 104,
107 and 110 in the time zero, two, four and 24 hours after heat shock for both sexes. Among the seven
genes examined the SHSP19.9 and sHSP25.4 genes had highest and lowest levels of expression which
had no differences with sHSP21.4 significantly. 110 varietiy showed lowest expression and for. Most
of the sHSP, 107 had highest expression significantly (p<0.0001). The statistical analysis indicated
significant differences of male and female expression that females had more SHSPs gene expression
than males(p<0.0001). Statistical analysis also showed significant differences between two hours and
zero and 24 hours after heat shock (p<0.0001) so that the peak of expression was for two hours after
heat shock which had no differences with four hours. The quantity of gene expression showed that
sHSP19.9, sHSP20.1, sHSP20.4, sHSP20.8, sHSP25.4 and sHSP23.7 genes were up regulated but
SHSP21.4 gene was down regulated by thermal stress. In addition, in this study four housekeeping
genes: RPL27a, EFla, GAPDH and UBIQUITIN were studied that among them RPL27a gene showed
less affection by heat stress and suitable reference genes for quantitative gene expression experiment
in the silkworm.

Keywords: Silkworm varieties, Small heat shock proteins, Gene expression, Real-time PCR.
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