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Phylogenetic relationships of honey bees (Hymenoptera: Apinae)
inferred from mitochondrial and nuclear DNA sequences
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Abstract: The sequences of mitochondrial ND2, CO2, and 16S rRNA genes and nuclear ITPR gene were obtained from
22 samples of 5 Apis species from China. The characteristics of the sequences and the pairwise distances among species
were analyzed. Phylogenetic trees were reconstructed for Apis species using maximum parsimony, neighbor-joining and
maximum likelihood methods together with the sequences of the other 4 Apis species downloaded from GenBank. Results
supported that Apis species were divided into three major clusters: dwarf bees (A. florea and A. andreniformis), giant bees
(A. dorsata and A. laboriosa), and cavity-nesting bees (A. mellifera, A. cerana, A. koschevnikovi, A. nigrocinta, and A.
nuluensis). The dwarf honey bees were confirmed as basal lineage. Our study also revealed a high level of genetic

divergence between A. dorsata from Hainan Island and China mainland.
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Fz1 #HRIKER GenBank BFES

GenBank
ND2 co2 165 rRNA ITPR
(A. dorsata) DORSATI IN107664 IN107699 JQ317310 JQ320414
DORSAT2 IN107667 IN107702 1Q317311 1Q320415
DORSAT3 IN107671 IN107703 JQ317312 JQ320416
DORSAT4 IN107673 IN107706 JQ317313 1Q320417
DORSATS5 IN107672 IN107707 JQ317314 JQ320418
DORSAT6 JN107680 IN107716 JQ317315 JQ320419
DORSAT7 JN107681 IN107719 JQ317316 1Q320420
DORSATS IN107682 IN107718 JQ317317 1Q320421
DORSAT9 IN107684 IN107717 JQ317318 1Q320422
(A. laboriosa) LABORII IN107676 IN107710 JQ317319 1Q320423
LABORI2 IN107675 IN107709 JQ317320 1Q320424
(A. florea) FLOREALI JN107686 IN107722 JQ317323 1Q320427
FLOREA2 JN107688 IN107726 JQ317324 1Q320428
FLOREA3 IN107687 IN107725 JQ317325 1Q320429
FLOREA4 JN107685 IN107721 JQ317326 JQ320430
(A. andreniformis) ANDRENI1 IN107677 IN107713 JQ317321 1Q320425
ANDRENI2 IN107678 IN107713 JQ317322 1Q320426
(A. cerana) CERANAI JN107658 IN107695 JQ317305 JQ320409
CERANA2 IN107662 IN107696 JQ317306 JQ320410
CERANA3 JN107659 IN107697 JQ317307 JQ320411
CERANA4 JN107655 IN107690 JQ317308 1Q320412
CERANAS IN107656 IN107693 JQ317309 1Q320413
B0 (A, mellifera) MELLIF NC001566 NC001566 NC001566  DQ468657
B81(A, koschevnikovi) KOSCHE AY712677 AY587546 122895 DQ468661
BSL(A, nuluensis) NULUENS AY712683 AY587543 AY588420  DQ468658
L81(A, nigrocincta) NIGROCI AY712684 AY587545 AY588421  DQ468660
(Melipona bicolor) MBICOLO AF466146 AF466146 AF466146 na
Fz2 XWEASIMFET
(5'-3)
ND2%! ILE TGATAA AAGAAATATTTTGA
L2 TGA AACTATTATATAAATTG
co2 tRNA(L) CCGGGAATTCGAATGAGTGCATTGAACTTA
tRNA(D) GGCCGTCTGACAAACTAATGTTAT
16S rRNAMZ 16SmF TTATTCACCTGTTTATCAAAACAT
16SIR TATAGATAGAAACCAAYCTG
ITPRE IP3F GAATATCCTCTGGTGATGGATACA
IP3R CCATGTTCTTCTGATGCTTTAGA
IP3W3F GGTTTCCGATAGTGATGTTGAAT
IP3R1781 AGGATTAAGAAATAAATCTAA
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> ND2 432~503 bp, 2.2
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ND2 392 138 136 86.7% 4.03
CO2 669 151 144 79.7% 1.97
16S rRNA 467~474 80 80 78.5% 0.17
ITPR 1024~1059 77 64 71.5% 4.52
R4 BEEMENEEER
(A. dorsata) (A. laboriosa) (A. florea) (A. andreniformis) (A. cerana)
(A. dorsata) 1.35 3.49 3.76 3.36
(A. laboriosa) 8.77 3.18 351 3.21
(A. florea) 10.88 10.10 1.42 3.03
(A. andreniformis) 12.18 12.46 8.25 3.56
(A. cerana) 13.25 12.54 12.31 13.44
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