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Study on the Worker Policing in Apis Cerana Cerana
Based on Microsatellite DNA

XIE Xian-bing'?, SU Song-kun®, ZHENG Yun-lin', WU Xiao-bo', ZENG Zhi-jiang'

(‘Honeybee Research Institute, Jiangxi Agricultural University, Nanchang 330045; 2College of Quanzhou Normal, Quanzhou 362000,
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Abstract: [Objective] For exploring the effect of worker policing in Apis cerana cerana, the worker reproduction was studied
in different colonies. [Method] Biology of the Apis cerana cerana was the studied subject in this paper. Virgin queens were
instrumentally inseminated with 1 or 2 males, and the controlled ones were naturally mated. Seven weeks later, the queens
reproduced successfully, drones were detected whether developed from the unfertilized eggs laid by queen or by workers, which
based on the technology of honeybee microsatellite DNA that sampled the pupae of worker and drone in each colony. [Result] The
drones were developed from the unfertilized eggs laid by queen in all of the colonies. [Conclusion] The activities of worker
policing are taking place universally in colonies that the queens are instrumentally inseminated and naturally mated.
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1.1.2 FERANE B Chelex-100
(5%); Ringer buffer (130 mmol-L™" NaCl, 1.5 mmol-L"
CaCl,, 5 mmol'L" KCl, pH7.4) ; DTT (1 mol'L') ;
Proteinase K (10 mg-ul™) ; Rnase (10 mg:ml™") ; Taq
DNA Polymerase (5 U-ul") ; Mgcl, (25 mmol-L™") ;
10X Buffer (100 mmol-L™" KCI, 80 mmol-L" (NH,) ,SO,,
100 mmol-L™! Tris-HCI, pH 9.0, NP-40) ; dNTP (10
mmol-L™") ; Primer; Mark (100bp) .
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1 Auget Biotechnology ARG (UFFILE 1D , &
MR P4 7 25 AN e B o4l m] AR Zh i 4819, PCR W,
A Z N 20 pl, HoAp 5 MgCl,2.4 pl; 10 X Buffer 2.0 pl;
EEIATR 5445 0.8 ul; ANTP0.4 ul; Taq B 0.3 pl;
AN PR SRR DNA JHRILE 15 B
ddH,0 #h 2 o PCR R W 45 A : 94°CHIAEYE 5 min; 94°C
60 s, BK 60 s AL TLAA mUiR L RN
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Table 1 Core sequences in cloned alleles and parts of PCR condition for 3 used microsatellites

i LTS 1751 PGk I DNA R GRKIRE JRFR R H s B
Locus  Core sequences Sequence of primers Fluorescent label ~ Vol of DNA (ul)  T.(C) No.Cycles  Size rang (bp)
Al4 (CT)13...(GGT)y 5-GTGTCGCAATCGACGTAACC-3' HEX 3 58 30 200~250
5-GTCGATTACCGATCGTGACG-3'
A107  (GCTC),(GCT), 5-CCGTGGGAGGTTTATTGTCG-3' FAM 2 60 25 140~190
(CT)2s 5-GGTTCGTAACGGATGACACC-3'
B124  (CT)s...(CT)i4CCTC 5-GCAACAGGTCGGGTTAGAG-3' FAM 6 55 30 200~250

(GC)s...(GGCT)g 5'-GTCGTCGGACCGATGCG-3'
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Fig. 1 The results of PCR that No.l to No.23 male bees were
amplified on locus A14
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Fig.2 Gene scanning file of FO1 on microsatellite loci A107
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Table 2 Analysis of alleles and inference of drones’ maternity

MR et R S5y i TR (S5 (L HE R AR %) W RA T I F 7 1 L1 5 FAS
Colony Locus  Alleles of workers v PN I v P SETIER S MEgHUE i e i e
(Frequency of the alleles) Alleles of  Alleles of Alleles of  No. of drones No. of drones  No. of males
queens patriline males reproduced by reproduced by  mated with
queens workers queen
A Al4 211(53),219(47),233(100) 211/219 233 211,219 40 0 1
A107 158(43),178(57),182(100) 158/178 182 158,178 40 0
B124 224(100),232(47),240(53) 232/240 224 232,240 40 0
B Al4 213(50),217(50),226(100) 213/217 226 213,217 40 0 1
A107 161(100),172(40),180(60) 172/180 161 172,180 40 0
B124 222(100),228(60),238(40) 228/238 222 228,238 40 0
C Al4 215(60),227(43),231(97) 215/231 227,231 215,231 40 0 2
A107 160(97),164(60),166(43) 160/164 160,166 160,164 40 0
B124 216(97),224(43),227(60) 216/227 216,224 216,227 40 0
D Al4 209(53),219(60)233(47),242(40) 219/242 209,233 219,242 40 0 2
A107 157(63),164(50)172(50),189(37) 157/189 164,172 157,189 40 0
B124 221(53),230(47)234(57),240(43) 234/240 221,230 234,240 40 0
E Al4 217(53),228(27),229(47) 217/229 228,232,242,244 217,229 40 0 4
232(27),242(23),244(23)
A107 140(20),142(20),156(27) 168/176 140,142,156,166 168,176 40 0
166(33),168(60),176(40)
B124 213(27),217(23),221(57) 221/237 213,217,226,230 221,237 40 0
226(27),230(23),237(43)
F Al4 210(17),217(47),218(17)219(3),221(10) 217/233 210,218,219,221 217,233 40 0 8
229(20)231(3),233(53),244(3),248(27) 229,231,244,248
A107 149(13),156(3),158(17)161(23),163(10) 166/170 149,156,158,161 166,170 40 0
166(50)168(7),170(50),172(10),182(17) 163,168,172,182
B124 211(17),215(57),217(3)221(23),223(10), ~ 215/235 211,217,221,223 215,235 40 0
229(7),231(13) 235(43),237(10),240(17) 229,231,237,240

HaliAF (231231, 160/160 F1216/216) HIL, I H.
A PR R R 58 A — 30 (215/231;  160/164 Al
216/227) WAME . RHE LG A 5+ 58— 84
WRTDAHES 753 M DM S, R CT B
A MM AT FE R e A 1 RSB MR,
39k 231, 160 i1 216.

PAN, WHEERESAE Al4. A107 FTB124 3 AN
BEAN S E PCR § 3tk 7=4), &3 v BoR /N
i, JRHHTRN A B H A SRR Y SRS
TSR i (R S TR R 5 T4 S S £ 06 1 55 7 RS DR A )
W, FRHI AR T A RS FE DN M AN B, PR
IR IE T T~ e s, g5 b ik
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