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Abstract Proteomes of heat tolerant (multivoltine) and heat susceptible (bivoltine) silkworms (Bombyx mori) in response to heat
shock were studied. Detected proteins from fat body were identified by using MALDI-TOF/TOF spectrometer, MS/MS,
and MS analysis. Eight proteins, including small heat shock proteins (SHSPs) and HSP70, were expressed similarly in
both breeds, while 4 protein spots were expressed specifically in the bivoltine breed and 12 protein spots were ex-
pressed specifically in the multivoltine breed. In the present proteomics approach, 5 separate spots of SHSP proteins
(HSP19.9, HSP20.1, HSP20.4, HSP20.8, and HSP21.4) were identified. Protein spot intensity of sSHSPs was lower in the
multivoltine breed than in the bivoltine breed after the 45°C heat shock treatment, while the difference between two
breeds was not significant after the 41°C heat shock treatment. These results indicated that some other mechanisms
might be engaged in thermal tolerance of multivotine breed except for the expression of SHSP and HSP70. There were
visible differences in the intensity of heat shock protein expression between male and female, however, differences were

not statistically significant. © KSBB
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Bivoltine Multivoltinz:

Fig. 1. 2D electrophoresis protein profiles of fat body of the control and heat exposed silkworm larvae from the thermo-susceptible
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Table 1. List of identified silkworm fat body proteins in responses to high heat exposure
) . Accession No. of peptides ~ Protein score Mr calcd/obsd
Spot no. Protein name (Matched organism) Gino. (coverage) (C..%) (Pl calod/obsd) Ontology
Common response spots
1 Heat shock protein HSP20.4 49036077 9 148 26/20.41 Response to stress
(Bombyx mori) (49.86%) (100) (7.10/6.54)
2 DNA-formamidopyrimidine glycosylase* 163793016 7 90 25/32.87 Zinc ion binding, DNA
(alpha proteobacterium BAL199) (31.00%) (99.42) (7.05/8.57) binding; catalytic activity
3 Heat shock protein HSP 19.9 56378317 7 120 24/19.88 Response to stress
(Bombyx mori) (29.24%) (100) (6.23/6.53)
4 Heat shock protein HSP20.8 11120618 7 177 26/20.79 Response to stress
(Bombyx mori) (46.09%) (100) (5.80/5.98)
5 Heat shock protein HSP70 47232576 16 98 85/69.55 Response to stress
(Antheraea yamamai) (40.28%) (99.96) (5.80/5.7) ATP binding
6 Heat shock protein HSP70 47232576 12 110 80/69.55 Response to stress
(Antheraea yamamai) (25.87%) (99.98) (5.9/5.7) ATP binding
7 Heat shock protein HSP70 47232576 13 102 85/69.55 Response to stress
(Antheraea yamamai) (29.65%) (99.98) (5.9/5.7) ATP binding
8 Heat shock protein HSP70 47232576 15 86 79/69.55 Response to stress
(Antheraea yamamai) (45.40%) (99.44) (6.15/5.7)  ATP binding
Specific response spots (Bivoltine)
11 Heat shock protein HSP20.1* 112983134 7 84 25/20.18 Response to stress
(Bombyx mori) (33.00%) (97.80) (5.51/5.46)
13 PRETICTED: similar to zinc finger 57048379 7 80 30/55.30 Zinc ion binding
protein 436 (Canis familiaris) (20.54%) (97.74) (6.3/8.94)
Specific response spots (Multivoltine)
34 PREDICTED: similar to 91079909 14 82 33/51.45 Transferase activity;
CG10504-PA* (Tribolium castaneum) (83.00%) (96.20) (5.45/7.77) protein amino acid
phosphorylation
36 Heat shock protein HSP21.4 56378321 8 120 29/2139 Response to stress
(Bombyx mori) (60.43%) (100) (5.74/5.79)
38 PREDICTED: similar to zinc finger 57048379 13 96 29/55.30 Zinc ion binding
protein 46* (Canis familiaris) (27.00%) (99.84) (6.91/8.94)
40 PREDICTED: similar to CG9935-PA 66507549 11 86 37/61.90 Transferase activity;
isoform 1* (Apis mellifera) (27.00 %) (98.50) (7.04/6.14) protein amino acid

phosphorylation

C.l. %: confidence interval of protein score.
*|dentification of protein by PMF analysis.
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Table 2. The mean of normalized volumes (%) of 8 protein spots, including 4 sHSP (region 1) and 4 HSP70 (region 2), in different
treatments, breeds, and sexes

Heat treatment (45°C) Heat treatment (41°C)
Breed Sex
Number of spot* sHSP HSP70 sHSP HSP70
Bivoltine Female 534 0.353 0.215 0.322 0.218
(£0.102) (+£0.086) (+£0.067) (+0.063)
Male 744 0.332 0.225 0.332 0.221
(+0.091) (+0.070) (+0.069) (£0.135)
Multivoltine Female 582 0.072 0.151 0.282 0.278
(+0.043) (+0.050) (+0.063) (+0.221)
Male 825 0.077 0.225 0.235 0.302
(+ 0.040) (+0.079) (+0.042) (£ 0.040)
*Total number of spots in 2D electrophoresis image pattern.
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