Chinese Journal of Applied Entomology 2015, 52(6): 1421-1428.  DOI: 10.7679/.issn.2095-1353.2015.171

BB ERF S5 8y TR
BEERSH

kW2 xR % IRE GXHET

330045
# E [H#)
[5i%] Apis cerana cerana
[£R]
P>0.05 [%it]
XA

Analysis of the genetic background of worker bees with
different olfactory learning ability

ZHANG Li-Zhen  YUAN An JIANG Wu-Jun ZENG Zhi-Jiang
(Honeybee Research Institute, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract [Objectives] Honeybees are a kind of social insect with distinct subfamilies. In the present study, an experiment

was performed to investigate the genetic background of Apis cerana cerana workers with different olfactory learning abilities.

[Methods] The subfamilies of two groups of worker bees with different olfactory learning abilities were identified using a

microsatellite DNA technique. [Results] The results indicate that there were no significant subfamilial differences between

honeybees with different learning abilities (P>0.05). [Conclusion] Differences in the olfactory learning ability of honeybees

do not reflect subfamilial differences, but may be regulated by other genetic factors.
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Table 1 Sequences of microsatellite primers and some PCR conditions
) Sequences ) .

Primers Sizes  Annealing temperature ()  Cycle number
Ap049 F 5'- CCAATAGCGGCGAGTGTG 3’ 142 58 30

R 5'- GGGCTTCGTACGTCCACC-3’
AP226 F 5'- AACGGTGTTCGCGAAACG-3' 231 58 30

R 5'-AGCCAACTCGTGCGGTCA-3'
AcO11 F 5'-CTTACGCCAATCTCTCCACG-3' 127 58 30
AL003 R 5'-CGGTTAATTTCGTTTCTCGC-3 199 55 30

F 5'-GATCATTTCTTTCATTCTTCTCTCTC-3'
R 5'-ATGCTCGACTATTCCGCG-3'
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Fig.1 Simulating electrophoretogram of PCR amplification products of some individuals
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Table 2 Genetype of marketed honeybees
Microsatellites locus Microsatellites locus
Individual Individual
number Ap049 Ap226 Ac011 At003 number Ap049 Ap226 Ac011 At003
Q41 136/145  250/255  122/135  210/223 Q45 135/145  236/244  121/133  216/229
4101 136/145  250/250  122/150  210/210 4501 135/145  233/236  121/121  216/229
4102 136/145  255/255  122/150  210/210 4502 135/135  236/236  121/121  216/229
4103 136/136 ~ 255/255  122/135  210/210 4503 135/154  236/236  121/121  216/216
4104 136/145  255/255  122/135  210/210 4504 135/154  236/236  121/121  216/216
4105 136/145  255/255  122/135  210/234 4505 145/145  233/236  121/121  216/229
4106 136/136 ~ 255/255  122/150  210/234 4506 135/135  233/236  121/121  216/229
4107 136/145  255/255  122/150  210/234 4507 135/145  233/236  121/121  216/229
4108 136/136 ~ 255/255  135/135  210/234 4508 135/135  236/244  121/133  229/229
4109 136/145  250/250  122/135  210/223 4509 135/135  233/236  121/121  229/229
4110 136/136 ~ 255/255  122/122  210/210 4510 135/135  236/236  121/145  216/216
4111 136/145  255/255  122/135  210/234 4511 135/145  244/244  121/145  216/229
4112 136/145  255/255  122/135  210/210 4512 135/135  236/244  121/133  229/229
4113 136/145  255/255  122/122  210/234 4513 135/145  244/244  121/145  216/229
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43K 2 (Table 2 continued)

Microsatellites locus Microsatellites locus
Iﬂ;f;al Ap049  Ap226  AcOll  At003 Iﬂ;f;al Ap049  Ap226  AcOll  At003
4114 136/145  255/255  122/122  210/234 4514 135/145  236/236  121/133  229/229
4115 136/145  245/250  122/122  210/234 4515 135/145  233/236  121/121  216/229
4116 136/136  245/255  135/150  210/234 4516 135/145  244/244  121/145  216/216
4117 136/145  255/255  122/135 210210 4517 135/135  233/236  121/133  216/216
4118 136/136  255/255  122/135  210/234 4518 135/154  233/236  121/133  216/216
4119 136/145  255/255  122/135  210/234 4519 135/145  233/236  121/133  229/229
4120 136/145  255/255  135/150  210/210 4520 135/145  233/236  121/121  229/229
4121 136/145  255/255  122/135 210210 4521 135/145  233/236  121/121  216/229
4122 136/145  255/255  122/135 210210 4522 135/135  233/236  121/133  216/229
4123 136/136  250/255  135/150  210/210 4523 135/145  236/236  121/133  229/229
4124 136/136  255/255  122/135  210/223 4524 145/154  236/236  121/121  216/216
4125 136/145  255/255  122/135  210/234 4525 135/135  233/244  121/121  216/229
4126 136/136  250/255  122/135  210/223 4526 145/145  244/244 1217121  216/229
4127 136/136  250/255  122/135  210/234 4527 235/145 233236 121/133  216/229
4128 136/145  250/255  122/122 210210 4528 135135 233/236  121/133  216/229
4129 136/136  255/255  135/150  210/210 4529 135/135  244/244  121/145  216/229
4130 136/136  255/255  135/150  210/210 4530 135/135  233/236  121/133  216/216
4131 136/136  255/255  135/150  210/234 4531 135/145  233/236  121/121  216/216
4132 136/145  255/255  122/135  210/234 4532 135/145  233/236  121/121  216/216
4133 136/136  250/255  122/122  210/234 4533 135135 233/236  121/121  216/229
4134 136/136  250/255  122/150  210/234 4534 135/145  233/236  121/133  216/229
4135 136/145  250/255  122/135  210/234 4535 135/145  236/244  121/133  229/229
4136 136/145  255/255  135/150  210/210 4536 135/154  236/236  121/145  229/229
4137 136/136  250/250  122/135  210/234 4537 135/145  236/244  121/133  229/229
4138 136/136  250/255  122/135  210/210 4538 135/135 244244 121/145  216/229
4139 136/145  250/250  135/150  210/234 4539 135/135  233/236  133/133  216/216
4140 136/145  250/255  122/135 210210 4540 135145 233/236  121/121  216/240
4141 136/145  250/255  135/150  210/210 4541 135145 233/236  121/133  216/216
4142 136/136  255/255  122/150  210/234 4542 135145 233/236  121/121  216/216
4143 136/145  255/255  122/135  210/234 4543 135/145  233/236  121/133  216/216
4144 136/136  250/255  135/135  210/234 4544 135/145  233/236  121/133  216/229
4145 136/136  250/255  135/135  210/234 4545 135135 244/244  121/121  216/240
4146 136/136  250/250  122/122  210/210 4546 145/154  236/236  121/121  229/229
4147 136/145  250/250  122/135  210/223 4547 135/154  236/236  121/145  229/229
4148 136/145  255/255  122/135  210/234 4548 135/154  236/236  121/121  216/216
4149 136/136  250/250  122/150  210/234 4549 135/135  236/236  121/145  216/216
4150 136/136  250/250  122/122  210/234 4550 145/145  236/236  121/121  216/216
4151 136/155  250/255  135/150  210/210 4551 135/135  233/236  133/133  216/216
4152 136/145  250/255  122/135 210210 4552 135145 233/236  133/133  216/216
4153 136/145  250/255  122/135 210210 4553 135/135  236/244  121/133  229/229
4154 136/145  255/255  122/135 210210 4554 145/154  233/236  133/145  216/216
4155 136/136  250/255  122/135  210/210 4555 145/145  233/236  121/145  229/229
4156 145/155  250/250  135/150  210/210 4556 145/154  233/236  121/133  216/229
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43 2 (Table 2 continued)

Microsatellites locus Microsatellites locus
Individual Individual
number Ap049 Ap226 Ac011 At003 number Ap049 Ap226 Ac011 At003
4157 145/155  250/250  122/122  210/210 4557 135/135  236/236  121/121  229/229
4158 136/136  250/255  135/150  210/223 4558 135/154  236/236  133/145  229/229
4159 136/136  255/255  122/122  210/210 4559 135/135  236/236  121/145  216/216
4160 136/145  250/255 122/122  210/234 4560 145/145  244/244 121/133 216/216
4161 136/136  250/250  122/122  210/210 4561 135/154  236/236  121/145  229/229
4162 136/136  250/255 122/122  210/234 4562 135/135  236/236 121/145  216/216
4163 136/145  250/255  122/135  210/223 4563 145/145  233/236  121/121  216/216
4164 145/155  250/250 122/135  210/210 4564 135/145  233/236 121/121 216/240
4165 136/136  250/255 122/122  210/234 4565 135/135  244/244 121/145  216/216
4166 136/136  250/255  122/135  210/223 4566 135/145  233/236  121/121  216/216
4167 145/145  250/255 122/122  210/234 4567 145/145  233/236 121/121 216/229
4168 136/136  250/250  122/122  210/210 4568 145/154  244/244  133/145  216/216
4169 136/145  250/250 122/122  210/234 4569 145/154  236/236 121/121 216/216
4170 145/155  250/250  122/135  210/210 4570 135/145  236/236  121/121  229/229
4171 136/136  245/250 122/135  210/223 4571 135/154  236/236 133/145  229/229
4172 145/155  250/250  122/150  210/223 4572 145/154  244/244  121/145  216/229
4173 136/145  250/250 122/135  210/210 4573 145/154  236/236 121/121 216/216
4174 136/136  250/250  122/135  210/210 4574 145/154  236/236  121/121  216/216
4175 136/136  255/255 122/135  210/234 4575 135/135  244/244 121/145  216/216
4176 145/155  250/255  122/135  210/210 4576 135/135  244/244  121/145  216/216
4177 136/145  250/250  122/135  210/234 4577 135/135  244/244  121/145  216/216
4178 136/145  250/250  122/135  210/210 4578 135/145  236/244  121/133  229/229
4179 136/145  250/255  122/122  210/210 4579 135/135  233/236  121/121  216/229
4180 136/145  250/250  122/122  210/210 4580 135/135  233/236  121/121  216/229
4181 136/136  250/255  135/150  210/223 4581 135/135  244/244  121/145  216/216
4182 136/145  250/250 135/150  210/210 4582 145/154  236/236 121/121 216/216
4183 136/136  245/250  135/150  210/210 4583 135/154  236/236  121/121  216/216
4184 136/145  250/250 122/150  210/210 4584 145/154  244/244 133/145  216/216
4185 136/136  250/250  135/150  210/210 4585 135/135  244/244  133/145  216/216
4186 136/136  250/250 122/135  210/223 4586 145/154  233/236 121/133 216/229
4187 145/155  255/255  135/135  223/223 4587 145/154  233/236  121/121  216/216
4188 136/136  245/250  122/122  210/210 4588 135/135  244/244  121/145  216/216
4189 136/136  245/250 122/122  210/234 4589 145/154  233/236 121/145  216/229
4190 136/145  245/250  122/122  210/210 4590 145/154  233/236  121/121  216/216
4191 136/136  250/255  122/135  210/210 4591 145/154  233/236  121/145  216/229
4192 136/136  245/250  122/135  210/210 4592 135/135  233/236  121/133  229/240
4193 136/145  250/250 135/150  210/210 4593 145/154  233/236 121/145  216/229
4194 136/136  250/250  122/135  210/210 4594 145/154  233/236  121/133  216/229
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Table 3 Analysis of subfamilies between two groups of different learning ability of honeybee
Colony Colony
100% 100% 100% 100%
Subfamilies Genotypgs of Genotyp‘es of
paternity The number of The number of paternity The number of The number of
(:58;119//?&)%23? 100% accuracy 58 than 100% (258?19//25)2025/ 100% accuracy  lcsS than 100%
accuracy accuracy
1 136/250/122/210 3 8 135/233/121/229 15 2
2 136/255/122/210 12 9 145/233/121/216 6 3
3 136/255/135/234 11 2 135/244/145/216 5 7
4 145/255/122/234 3 2 135/233/133/216 3 2
5 136/250/122/234 2 5 135/236/121/229 7 4
6 136/250/150/210 3 6 154/236/121/216 3 6
7 136/255/150/210 5 0 154/233/121/216 1 5
8 136/255/150/234 5 0 154/236/145/229 2 3
9 155/250/122/210 0 4 135/236/145/216 1 3
10 136/245/122/210 0 4 154/233/145/216 0 4
11 136/250/150/234 1 1 135/233/121/240 1 2
12 255/250/150/210 0 3 154/244/145/216 0 3
13 136/245/122/234 1 1 145/244/121/216 1 1
14 136/245/150/210 1 0 135/244/121/240 1 0
15 136/245/150/210 0 1 154/236/121/229 1 0
16 155/255/135/223 0 1 145/236/121/216 0 1
17 145/233/145/229 0 1

Mann-Whitney U

I Z=-0459 P=0.646 II Z=-0.892 P=0.373

Each colony has no difference among the subfamilies on the number of two groups of different learning ability of worker

bees according to the Mann-Whitney U (Colony : Z=

OAl

Wang et al. 2013
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