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2:3:1
400 g 3d 1
o 45 d o
1.3.2

GPS 1 000,
2 000 m
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5 min
= / o
1.3.3
1.3.3.1
<10 20 20

1.5 mL RNaseree EP
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1.3.3.2 RNA cDNA
3 N
1
1 mL Trizol 1.5 mL EP o
a RNA .
RNA RNA
o 260 280 nm
(0D) (0D /050) (1.9~
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RNA
50 pL '8 pL RNA 10 pL Buffer

8 wL dNTP Mixture 1.5 wL M-MLV 3 pL Oligo

(dT) 1 pL RNA 18.5 ulL
(DEPC) .
42 C 60 min 75 C 5 min.
-80 C .
1.3.3.3 PCR
PCR
( NCBI)
Primer 5.0
( 1. -3-
( GAPDH) "
GAPDH .
PCR (10 wL): ¢DNA
1 wl SYBR Premix Ex Taq™ II 5 pL
0.4 plL 3.2 pL
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PCR . PCR 95 C( 10 s 0.5 )

195 C 30s;40 PCR (95 C o ¢cDNA 3 Huang 13
10s;60 C 1 min) . 55 C o
1 PCR
Table 1 Primer sequences used in real time quantitative PCR

Gene names Forward primer ( 5 —3") Reverse primer ( 5°—3°)

A GluRA ACTCTGTTCGTCTGTGGGGTG TTCGTTAGAAGGGCAGCGTA
N- -D- 1 Nmdar1 GTATTTCCGTCGCCAAGTC TGTAAACCAATCCCATAGCCA

1 Tyrl CGTCGGGCGAGCGAGATA GCCAAACCAACCAGCAAAT
-3~ GAPDH GCTGGTTTCATCGATGGTTT ACGATTTCGACCACCGTAAC

1.4

StatView “ANOVA and ttest” 2
“ANOVA or ANCOVA” 2.1

° 2 I I 1 000.
2 000 m I (P<0.05)
I I ( P>0.05) .
2
Table 2 Effects of dietary protein level on homing rate of foragers %
Groups
Distance/m 1 1 |
1 000 67.34£7.04" 72.77£5.55" 72.09+3.92"
2 000 38.87£4.73" 49.16+3.37" 48.65+4.40"
( P>0.05) ( P<0.05) .

Values in the same row with the same letter superscripts mean no significant difference ( P>0.05)

superscripts mean significant difference ( P<0.05) .

2.2 GIluRA
1 o
GluRA (P>0.05) ., I
10 20 GluRA
Il I (P<0.05) Il I
( P<0.05) .
2.3 Nmdarl
2 o

while with different letter

Nmdarl (P>0.05) ., I

m 10 20 Nmdarl

I (P<0.05) I |

( P>0.05) .
2.4 Tyrl

3 o 20
Tyrl (P>

0.05) . I m 10 Tyrl

[ (P<0.05) 1 I

( P>0.05) ,
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( P>0.05) (P<0.05); A.B.C
10 .20 o o
Date columns with the same letters mean no significant difference ( P>0.05) while with different letters mean significant

difference ( P<0.05) ; the figures of A B C mean newly emerged bee 10-day-old bee and 20-day-old bee. The same as below.

1 GIuRA

Fig.1 Effects of dietary protein level on the relative expression level of GluRA of worker bees

2 Nmdarl

Fig.2 Effects of dietary protein level on the relative expression level of Nmdarl of worker bees

3 Tyrl

Fig.3 Effects of dietary protein level on the relative expression level of Tyrl of worker bees
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Effects of Dietary Protein Level on Homing Capability and
Memory Related Gene Expression of Apis mellifera ligustica

YUAN An GUO Yahui WU Xiaobo© HUANG Xiao LIAO Chunhua
( Honeybee Research Institute Jiangxi Agricultural University Nanchang 330045 China)

Abstract: The objective of this experiment was to explore the effects of dietary protein level on homing capa—
bility and memory related gene expression of Apis mellifera ligustica. Nine colonies of local Apis mellifera ligu—
stica with equal colony population were randomly divided into 3 groups with 3 replicates in each group. Bees in
groups [ 1T and Il were fed diets containing 15% 25% 35% protein respectively. In this study the
homing rate of foragers in the 1 and 2 km away after feeding 45 days and the expression levels of three memory
related genes  glutamate receptor type A gene ( GluRA)  N-methyl-D-aspartic acid receptor type 1 gene
( Nmdarl) and tyramine receptor type 1 gene ( Tyrl) in different day-old ( newly emerged 10-day-old and
20-day-old) worker bees were detected. The results showed that the homing rates in the 1 and 2 km away in
groups [[ and [l were significantly higher than those in group [ ( P<0.05) while there was no significant
difference between groups II and Il ( P>0.05) . The expression level of GIluRA of 10-day-old and 20-day-eld
worker bees in group Ill was significantly higher than that in group [ and II ( P<0.05) and that in group Il
was significantly higher than that in group I ( P<0.05) . The expression level of Nmdarl of 10-day-old and
20-day-old worker bees in groups I and Il was significantly higher than that in group [ ( P<0.05) but
there was no significant difference between groups Il and Il ( P>0.05) . The expression level of Tyrl of 10—
day-old worker bees in groups Il and Il was significantly higher than that in group [ ( P<0.05) but there
was no significant difference between groups II and T ( P>0.05) . Besides that there were no significant
differences in the expression levels of GIuRA Nmdarl and Tyrl of newly emerged worker bees among the
three groups ( P>0.05) and the expression level of Tyrl of 10-day-eld worker bees among the three groups
also had no significant difference ( P>0.05) . In conclusion the lower level of protein in the diet may infect the
homing ability and the expression of memory related genes of Apis mellifera ligustica. Chinese Journal of Ani—
mal Nutrition 2016 28(1) :296-302
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