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Abstract

Objective

HSP90 is a member of heat shock proteins (HSPs) family which produces in response to
environmental stress factors and has different roles in cells. In this study, the differential
expression of HSP90 gene during the day and its relationship with ambient temperature and

foraging rate of worker bees were investigated.

Material and methods

The worker bees’ commuting in front of hive and ambient temperature in five different times of
day (at 7:00, 9:30, 12:00, 14:30 and 17:00) were recorded for three days. The relative
transcription level of HSP90 gene was measured in those times using real-time PCR method.
The effects of day and different times in a day were subjected to the model as random and fixed
effects, respectively, for analyzing worker bees’ commuting and ambient temperature. The

regression between these traits was also run.

Results
Results showed that time of day has significant effect on ambient temperature, worker bees’

commuting and relative expression of HSP90 (P < 0.01). The highest and lowest ambient
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temperature were recorded at 12:00 pm and 7:00 am, respectively. The highest and least worker
bees’ commuting were obtained at 17:00 and 12:00 pm, respectively. In addition, the highest
and lowest HSP90 gene transcription level were recorded at 12:00 pm and 7:00 am o’clock,
respectively. The regression analysis revealed that worker bees’ commuting and relative
expression of HSP90 gene were increased with increasing of ambient temperature; the
commuting of bees was reduced in temperature above 39 ° C. Furthermore, the worker bees’
commuting was increased with increasing of HSP90 expression to three-fold, which was

decreased with more relative expression level.

Conclusion

In general, the trend of worker bees’ commuting, ambient temperature, and relative expression
of HSP90 gene were clear during the day. When the ambient temperature was increased, the
relative transcription level of HSP90 gene was increased in response to heat stress, while the
number of commuter bees was decreased. The management of heat shock can be recommended

to improve nectar gathering by commuter bees.
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31KV
& o ylad g, Sl 0 eU
Refference Access number  proquct Primer Gene name
size (bp)

F: 5-AGGACGTCACCATGGCTAAT-3'

Koo et al., 2015 NM_001160064.1 64 HSP90
R: 5-TGTGCAATTTCAGCTTGGAA-3'
F:5-TGCCAACACTGTCCTTTCTG-3'

NM_001185145.1 156 R: 5-AGAATTGACCCACCAATCCA-  Actin

3|

Lourenco et al.,
2008
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Table 3. Worker bee foraging and ambient temperature in different times of day

P-value Different times of day (MeanzSE) Trait
17:00 14:30 12:00 9:30 7:00

(adadd )5 dlad) 355 (1m0

b b b
<0.01 105.4+13.0°74.7£14.0° 19.5+4.6° 52.7+4.9™ 46.6+7.0™ Foraging rate (number

per minute)

4 3) busco (glod

<0.01 38.4+0.02° 39.3+0.06" 41.5+0.12% 35.2+0.06" 31.5+0.11° (owgmundes
Ambient temperature
(Celsius)
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Figure 1. Quantification analysis curve of HSP90 gene in Apis mellifera meda
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Figure 2. Melting curve of HSP90 gene in Apis mellifera meda
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Table 4. Regression analysis results among ambient temperature (Celsius), foraging rate
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of Apis mellifera meda
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Figure 4. Quadratic regression between the amount of HSP90 gene transcription in brain

of foraging bee and ambient temperature
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