Chinese Journal of Applied Entomology 2016, 53(6): 1261-1266.  DOI: 10.7679/j.issn.2095-1353.2016.157

@@%'M"%‘%"ﬁ%?qﬁ

¢ AR ¢

e Koy A, e, Ky F T

X EREMNEEITRENKICIZ
HXEFEREHFM

VKK

% BITE F om BEALE ZANET

330045
# E [H®] Apis mellifera ligustica
[5i£] 3
48 h 3 33°C 35C
37°C 75%+5% 1
1000m 2000m
10 20 3 [ A Glu-RA
N- -D- 1 Nmdar 1 1 tyrl ] [ 1
1000m 2000 m
10 20 GIURA  Nmdarl
Tyrl
10
20 Tyrl [&it]

KA

Effect of brood developmental temperature on the homing
capability and memory related gene expression of
wor ker bees Apis mellifera L.

YUAN An"" GUO Ya-Hui HUANG Xiao LIAO Chun-Hua WU Xiao-Bo

(Honeybee Research Institute, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract [Objectives] The objective of this experiment was to explore the effects of developmental temperature on the
homing capability and memory related gene expression levels of worker bees Apis mellifera L. [Methods] Three honeybee
colonies of equal population size were used in experiments. Each queen was confined within an empty frame to lay eggs for 48
hours. Each frame was then separated into three equal sections after larval cells had been capped and the three sections were
placed in different incubators and incubated at either 33, 35, or 37°C, until hatching took place. Relative humidity in each
incubator was 75%+5%. New born worker bees from each incubator were marked with different colors and returned into their
natal colonies. The homing rates of foragers over distances of 1 km and 2 km, and the expression levels of three memory
related genes [the glutamate receptor type A gene (GIURA), the N-methyl-D-aspartic acid receptor 1 gene (Nmdarl) and the

tyramine receptor type 1 gene (Tyrl)], in day-old (newly emerged), 10-day-old, and 20-day-old worker bees, were measured
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and compared. [Results] Homing rates in Groups and were significantly higher than in Group (P<0.05), but there was

no significant difference between Groups II and III (P>0.05). GIURA and Nmdarl were more highly expressed in newly

emerged bees, 10-day-old bees and 20-day-old bees in Groups

and compared to Group (P<0.05), but there was no

significant difference between Groups and  (P>0.05). Tyr1l was more highly expressed in newly emerged bees in Group

than in Groups and (P<0.05), but there was no significant difference between Groups and (P>0.05). There was also no

significant difference in Tyrl expression in 10-day-old bees and 20-day-old bees among all three groups (P>0.05).

[Conclusion] Lower developmental temperatures may affect the homing ability and expression of memory related genes in

Apis mellifera ligustaca workers.
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Tablel Gene-specific primersused in real time quantitative PCR

Gene name Forward primer (5'-3") Reverse primer (5'-3")
GluRA ACTCTGTTCGTCTGTGGGGTG TTCGTTAGAAGGGCAGCGTA
Nmdar IN- -D GTATTTCCGTCGCCAAGTC TGTAAACCAATCCCATAGCCA
Tyrl CGTCGGGCGAGCGAGATA GCCAAACCAACCAGCAAAT
GAPDH -3- GCTGGTTTCATCGATGGTTT ACGATTTCGACCACCGTAAC
5 1000m 2000m
14  #uEsE
StatView ANOVA and t-test
ANOVA or ANCOVA NN
22 ABREXNEXRFER GIuURA EEBEX R
JjS.E F Eﬁuu
2 BRESH BEE
1
21 RERBREMFZEBRTHEE NI 10 20 GIURA
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Table2 Effects of developmental temperature on
homing rates of workers bees Apis mellifera ligustica

Homing rates (%)

Distance (m)

1 000 54.17+4.58 a 73.67+4.08 b 69.00+3.09 b
2000 39.20+£3.49a 54.6£3.78 b 51.80+5.02 b
Mean+SE
P<0.05

Data are meanzSE, and followed by different letters in the same
row indicate significant difference (P<0.05).
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Fig. 1 Effects of developmental temperature on the relative expression levels of the GIURA genes of
worker bees Apis mellifera ligustica
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A. Newly emerged bee; B. 10 days bee; C. 20 days bee. Data are mean+SE. Histograms with the same letters indicate no
significant difference (P>0.05), while with different letters indicate significant difference (P<0.05). The same below.
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