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Table S1. List of primers used to amplify and sequence the four Apis mitochondrial genomes.  

  

Species 
Fragment 

name 
Primer name Directiona

 
Sequence (5′- 3′) Nucleotide positionb 

A. cerana   
 Long fragments

 
   

 LF1* LF1-F1 F AAATATTTCAGTTTTATGATC 2884-2904 

 〃 LF1-R2 R TATTTGACCTCATGGTAGTAC 11319-11339 

      

 LF2* LF2-F2 F TTTTAATCTTAATTCAACATCG 13333-13354 

 〃 LF2-R1 R TCTAAADACTTTAATTCCTG 2829-2848 

      

 Short fragments    
 SF1 LF01-SF01-F1 F GGAGATCCAATTTTWTATCAAC                                                          2558-2579 

 〃 LF01-SF01-R2 R CGTTTAGAAATTAATCTTTC 3302-3321 

      

 SF17 LF02-SF05-F1 F GAAATTTTGGTTCAATTTTAGG 11017-11038 

 〃 LF02-SF05-R2 R TAWGCAAATAAGAAATATCATTC 11736-11758 

      

A. laboriosa  
 Long fragments

 
   

 LF1* LF1-F2 F TGGATCAATCTTCTTTATAGC 5603-5623 

 〃 LF1-R1 R AAGATAGTTCTAGAAAGTGTAC 14462-14483 

      

 LF2* LF2-F1 F TAGATAGAAACCAATCTGAC 13055-13074 

 〃 LF2-R1 R TTGAAATGTTCTCTCACG 5211-5228 

      

 Short fragments    

 SF6 LF01-SF06-F1 F TTCAAAATATATTATTAACCTTAG 9452-9475 
 〃 LF01-SF06-R2 R ATACATGAADTCCATGAAATCC 5628-5649 
      

 SF24 LF03-SF05-F2 F CTTATCGTGGATTATCAAATTAATC 14690-14714 

 〃 LF03-SF05-R2 R AAATTATATTTAATAAATAATTCTG 478-502 

A. dorsata     

 Long fragments    
 LF1 LF1-F1 F TTACTATATTATTATTTGATCG 2456-2477 

 〃 LF1-R2 R TTGCTCGAAGAATTGAATATGC 11588-11609 

      
 LF2 LF2-F1 F AAGATAGTTTTGAAAAGTGTAC 11929-11950 

 〃 LF2-R1 R TAGAGAGAATCGTTGATTAGC 9352-9372 

      
 Short fragments    
 SF1 LF01-SF01-F1 F GGAGATCCAATTTTWTATCAAC                                                          2515-2536 

 〃 LF01-SF01-R2 R CGTTTAGAAATTAATCTTTC 3259-3278 

      
 SF2 LF01-SF02-F1 F TTATTTYAAGATTTATTCATTG 3005-3026 

 〃 LF01-SF02-R2 R TTAAATATAAAATTTTTAATGATGG 3734-3758 

      

 SF3 LF01-SF03-F1 F AATCAAATTCATATTATGCTG 3531-3551 
 〃 LF01-SF03-R1 R TGAWGGATCAAATATTTC 4496-4513 
      

 SF4 LF01-SF04-F1 F GGTCAATGTTCAGAAATTTGTGG 4073-4095 
 〃 LF01-SF04-R2 R GAAATTAAATTTGCTGATAATCG 4952-4974 
      

 SF5 LF01-SF05-F2 F AATATTTTTAGATTAATACC 4724-4743 
 〃 LF01-SF05-R2 R TCTCGAATAATATCTCGRAATC 5321-5342 
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 SF6 LF01-SF06-F1 F TTCAAAATATATTATTAACCTTAG 5049-5072 
 〃 LF01-SF06-R2 R ATACATGAADTCCATGAAATCC 5755-5776 
      

 SF7 LF01-SF07-F1 F TTTTTTRATCCAATAGAAATTCC 5518-5540 

 〃 LF01-SF07-R1 R GGATTAAATCCACATTCAAATGG 6181-6203 

      

 SF8 LF01-SF08-F1 F TTATGAAWTAGCAATTTGATATTGAC 5853-5878 

 〃 LF01-SF08-R1 R ATTTGATTATGAADTTTATATTG 6476-6798 
      
 SF9 LF01-SF09-F1 F AATGAATAAATAATTATTTAAATTG 6389-6413 

 〃 LF01-SF09-R2 R AGATTATGTGGATTTCCATTTTTAG 7322-7346 

      

 SF10 LF01-SF10-F2 F ATAGAAATTGCTATAATTTTATCTTC 7127-7152 

 〃 LF01-SF10-R1 R TTTTCAACTTGATTACCAATAGC 7771-7793 

      

 SF11 LF01-SF11-F1 F AATTGACTTAAAGTWGAATAAGC 7555-7577 

 〃 LF01-SF11-R2 R GTGGAATTTTATTATTTAARTTTAG 8326-8350 

      

 SF12 LF01-SF12-F1 F TAAGAAATTAATCCTAAACCATC 7995-8017 

 〃 LF1-R2 R ATAGGCAAACTAATAGACG 8782-8800 

      

 SF13 LF02-SF01-F1 F TTGAATAAATAAATCTAAATAAAC 8575-8598 

 〃 LF02-SF01-R2 R TTTTTTATATAGTTRTAAAATGAGG 9376-9400 

      

 SF14 LF02-SF02-F1 F GAGCTTTTAATAATCAMCCATG 9143-9164 

 〃 LF02-SF02-R2 R AATTTTTCTTGTATTTTCTGTTTGTG 9838-9863 

      

 SF15 LF02-SF03-F1 F TAGTTAATATTATTAATCCATATG 9557-9580 

 〃 LF02-SF03-R1 R TARGAAAATATAATTAATATTCC 10426-10448 

      

 SF16 LF02-SF04-F4 F CAATAAATTCATTATTAATT 10379-10398 

 〃 LF02-SF04-R1 R TGAATTAAACGGAATAATCATCC 10985-11007 

      

 SF17 LF02-SF05-F1 F GAAATTTTGGTTCAATTTTAGG 10851-10872 

 〃 LF02-SF05-R2 R TAWGCAAATAAGAAATATCATTC 11570-11592 

      

 SF18 LF02-SF06-F1 F CATTTAACTGGATCATCAAATCC 11348-11370 

 〃 LF02-SF06-R2 R AAGRATATTTGTATTAATTTTTTTATC 12226-12252 

      

 SF19 LF02-SF07-F2 F GAACTTGAATAAGTATATATTTTG 11919-11942 

 〃 LF02-SF07-R1 R GGTTGAAATAAWCCAAATAAAAAA 13133-13156 

      

 SF20 LF03-SF01-F1 F CCAACAAACAAAACTGGATAAAC 12545-12567 

 〃 LF03-SF01-R2 R AATTTATGATTAAAAGAATAAATTACC 13226-13252 

      

 SF21 LF03-SF02-F1 F AATTTAAAAATTAAAGTCCTTTCG 13003-13026 

 〃 LF03-SF02-R2 R TATAATTTTAGGTCGATCTGCTC 13570-13592 

      

 SF22 LF03-SF03-F1 F ATTAAATAAAATTCTATAGGGTC 13375-13397 

 〃 LF03-SF03-R2 R GTACCTTTTGTATCAGGGTTG 14132-14152 

      

 SF23 LF03-SF04-F2 F AAAAAAACTAGATATCAATAAGTTCG 13993-14018 

 〃 LF03-SF04-R2 R AAAAAACTAGGATTAGATACCCTAC 14807-14831 

      

 SF24 LF03-SF05-F2 F CTTATCGTGGATTATCAAATTAATC 14689-14713 

 〃 LF03-SF05-R1 R AATAAATAATTCTGAAACAATG 15041-15062 

      

 SF25 LF03-SF06-F1 F TTTTTATAGTAGGGTATCTAATCC 14799-14822 

 〃 LF03-SF06-R1 R TTATATAAAAATTTTTAATTTATCGAC 268-294 

      



4 

 

 SF26 LF03-SF07-F1 F AATAAGCTAAATAAAGCTTACAGG 234-257 

 〃 LF03-SF07-R2 R TTTATTATTTCATATGAATAAATTATTC 873-900 

     

 SF27 LF03-SF08-F2 F 
ATAGAATTTRGTACAATTATCAGAATT

AG 
650-678 

 〃 LF03-SF08-R2 R TGAGACTATTATATWAATTAGATTTC 1277-1303 

      

 SF28 LF03-SF09-F1 F AAAAAAATTATTAGCATGTTCAAC 1051-1074 

 〃 LF03-SF09-R2 R TGTTACAAYTGTATTATAAATTTGATC 1990-2016 

     

 SF29 LF03-SF10-F7 F CTAGAATAATTATAATCTGAAATTA 1371-1395 

 〃 LF03-SF10-R1 R AAGATTGCTGTAATAAAWACTGATC 2396-2420 

      

 SF30 LF03-SF11-F1 F CCAAGACCAGGAACAGGATGAAC 2197-2219 

 〃 LF03-SF11-R1 R TCGWGTATCAACATCTAATCC 2725-2745 

      

A. mellifera ligustica    

 Long fragments    

 LF1 LF1-F2 F ATCCAATTTTWTATCAAC 2467-2484 

 〃 LF1-R1 R AAAGGTWTAATTAATTTTATACC 8958-8980 

      

 LF2 LF2-F2 F TAAGAAATTAATCCTAAACCATC 8199-8221 

 〃 LF2-R1 R ATTCAAGATCGAAAAGGTCC 13116-13135 

      

 LF3 LF3-F2 F ATTAAAMCCTGAAACTAATTC 12596-12616 

 〃 LF3-R2 R TCTAAADACTTTAATTCCTG 2734-2753 

      

 Short fragments    

 SF1 LF01-SF01-F1 F GGAGATCCAATTTTWTATCAAC 2463-2484 

 〃 LF01-SF01-R2 R CGTTTAGAAATTAATCTTTC 3207-3226 

      

 SF2 LF01-SF02-F1 F TTATTTYAAGATTTATTCATTG 2953-2974 

 〃 LF01-SF02-R2 R TTAAATATAAAATTTTTAATGATGG 3852-3876 

      

 SF3 LF01-SF03-F1 F AATCAAATTCATATTATGCTG 3649-3669 

 〃 LF01-SF03-R1 R TGAWGGATCAAATATTTC 4614-4631 

      

 SF4 LF01-SF04-F1 F GGTCAATGTTCAGAAATTTGTGG 4191-4213 

 〃 LF01-SF04-R2 R GAAATTAAATTTGCTGATAATCG 5070-5092 

      

 SF5 LF01-SF05-F2 F AATATTTTTAGATTAATACC 4842-4861 

 〃 LF01-SF05-R2 R TCTCGAATAATATCTCGRAATC 5451-5472 

      

 SF6 LF01-SF06-F1 F TTCAAAATATATTATTAACCTTAG 5167-5190 

 〃 LF01-SF06-R2 R ATACATGAADTCCATGAAATCC 5885-5906 

      

 
SF7 

Apis_AT_SF7_N_

F1 F ATTTATTCTTGTATCATCAGG 5683-5703 

 〃 LF01-SF07-R1 R GGATTAAATCCACATTCAAATGG 6306-6328 

      

 SF8 LF01-SF08-F1 F TTATGAAWTAGCAATTTGATATTGAC 5983-6008 

 〃 LF01-SF08-R1 R ATTTGATTATGAADTTTATATTG 6604-6626 

      

 SF9 LF01-SF09-F1 F AATGAATAAATAATTATTTAAATTG 6514-6538 

 〃 LF01-SF09-R2 R AGATTATGTGGATTTCCATTTTTAG 7522-7546 

      

 SF10 LF01-SF10-F2 F ATAGAAATTGCTATAATTTTATCTTC 7326-7351 
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 〃 LF01-SF10-R1 R TTTTCAACTTGATTACCAATAGC 7968-7990 

      

 SF11 LF01-SF11-F1 F AATTGACTTAAAGTWGAATAAGC 7752-7774 

 〃 LF01-SF11-R2 R GTGGAATTTTATTATTTAARTTTAG 8523-8547 

      

 SF12 LF01-SF12-F1 F TAAGAAATTAATCCTAAACCATC 8199-8221 

 〃 LF1-R2 R ATAGGCAAACTAATAGACG 8997-9015 

      

 SF13 LF02-SF01-F1 F TTGAATAAATAAATCTAAATAAAC 8794-8817 

 〃 LF02-SF01-R2 R TTTTTATATAGTTRTAAAATGAGG 9591-9614 

      

 SF14 LF02-SF02-F1 F GAGCTTTTAATAATCAMCCATG 9358-9379 

 〃 LF02-SF02-R2 R AATTTTTCTTGTATTTTCTGTTTGTG 10087-10112 

      

 SF15 LF02-SF03-F1 F TAGTTAATATTATTAATCCATATG 9769-9792 

 〃 LF02-SF03-R1 R TARGAAAATATAATTAATATTCC 10661-10683 

      

 SF16 LF02-SF04-F4 F CAATAAATTCATTATTAATT 10614-10633 

 〃 LF02-SF04-R1 R TGAATTAAACGGAATAATCATCC 11244-11266 

      

 SF17 LF02-SF05-F1 F GAAATTTTGGTTCAATTTTAGG 11111-11132 

 〃 LF02-SF05-R2 R TAWGCAAATAAGAAATATCATTC 11829-11851 

      

 SF18 LF02-SF06-F1 F CATTTAACTGGATCATCAAATCC 11619-11641 

 〃 LF02-SF06-R2 R AAGRATATTTGTATTAATTTTTTTATC 12555-12581 

      

 SF19 LF02-SF07-F2 F GAACTTGAATAAGTATATATTTTG 12217-12240 

 〃 LF02-SF07-R1 R GGTTGAAATAAWCCAAATAAAAAA 13087-13106 

      

 SF20 LF03-SF01-F2 F ATCTAATTCAAGGATATAAAATTC 12953-12976 

 〃 LF03-SF01-R1 R TAAATTACCTTAGGGATAACAGCG 13540-13563 

      

 SF21 LF03-SF02-F1 F AATTTAAAAATTAAAGTCCTTTCG 13331-13354 

 〃 LF03-SF02-R2 R TATAATTTTAGGTCGATCTGCTC 13899-13921 

      

 SF22 LF03-SF03-F1 F ATTAAATAAAATTCTATAGGGTC 13704-13726 

 〃 LF03-SF03-R2 R GTACCTTTTGTATCAGGGTTG 14432-14452 

      

 SF23 LF03-SF04-F2 F AAAAAAACTAGATATCAATAAGTTCG 14294-14319 

 〃 LF03-SF04-R2 R AAAAAACTAGGATTAGATACCCTAC 15171-15195 

      

 SF24 LF03-SF05-F2 F CTTATCGTGGATTATCAAATTAATC 15049-15073 

 〃 LF03-SF05-R1 R AATAAATAATTCTGAAACAATG 15402-15423 

      

 SF25 Apis_AT_F1 F TAACCGCTATTGCTGGC 15336-15352 

 〃 Apis-m-E-R1 R ATAATGTTTTTTTAAACTA 8-26 

      

 SF26 Apis-m-AT2-F1 F AACATATATGAATAAATAAGC 16137-16157 

 〃 Apis-m-Q-R1 R TAAAATTCAAAATTTTATGTGC 314-335 

      

 SF27 LF03-SF07-F1 F AATAAGCTAAATAAAGCTTACAGG 226-249 

 〃 LF03-SF07-R2 R TTTATTATTTCATATGAATAAATTATTC 827-854 

      

 SF28 LF03-SF08-F2 F ATAGAATTTRGTACAATTATCAGAATT 604-632 
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AG 

 〃 LF03-SF08-R2 R TGAGACTATTATATWAATTAGATTTC 1259-1284 

      

 SF29 LF03-SF09-F1 F AAAAAAATTATTAGCATGTTCAAC 1005-1028 

 〃 LF03-SF09-R2 R TGTTACAAYTGTATTATAAATTTGATC 1938-1964 

      

 SF30 LF03-SF10-F7 F CTAGAATAATTATAATCTGA 1325-1344 

 〃 LF03-SF10-R1 R AAGATTGCTGTAATAAAWACTGATC 2344-2368 

      

 SF31 LF03-SF11-F1 F CCAAGACCAGGAACAGGATGAAC 2145-2167 

 〃 LF03-SF11-R1 R TCGWGTATCAACATCTAATCC 2673-2693 

 

aF and R, forward and reverse direction of transcription. bNucleotide positions are with 

respect to each fragment of A. cerana, A. dorsata, A. laboriosa, and A. mellifera ligustica 

mitochondrial genomes. *Sequencing was completed by the shotgun method. 
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Table S2. Frequency of four most frequently used codons in Apis mitochondrial genomes. 

 

Species 
Codon (%) 

Total 
TTA (L) ATT (I) TTT (F) ATA (M) 

Apis andreniformis (KF736157) 13.54 12.92 10.48 8.54 45.47 

Apis andreniformis (KC294228) 13.55 12.87 10.51 8.47 45.40 

Apis cerana (GQ162109) 13.15 12.31 9.15 8.50 43.11 

Apis cerana (KM244704) 13.18 12.37 9.18 8.53 43.26 

Apis cerana japonica 13.08 12.43 9.19 8.51 43.21 

Apis cerana  13.08 12.32 9.24 8.50 43.15 

Apis dorsata (KC294229) 12.70 12.92 9.87 9.36 44.85 

Apis dorsata 12.68 12.84 10.01 9.38 44.90 

Apis florea (JX982136) 14.02 12.68 9.81 8.39 44.89 

Apis florea (KC170303) 14.07 12.79 9.79 8.40 45.05 

Apis koschevnikovi (AP017643) 13.35 12.45 9.88 8.54 44.22 

Apis koschevnikovi (KY348372) 13.30 12.48 9.80 8.49 44.07 

Apis laboriosa 12.68 12.93 9.87 9.27 44.75 

Apis nigrocincta 13.28 12.66 9.55 8.27 43.76 

Apis mellifera capensis 12.53 12.83 9.58 8.62 43.56 

Apis mellifera intermissa 12.47 12.80 9.58 8.58 43.42 

Apis mellifera lamarckii 12.64 12.69 9.58 8.57 43.48 

Apis mellifera ligustica (L06178) 12.84 12.95 9.66 8.49 43.93 

Apis mellifera ligustica 12.74 12.96 9.69 8.46 43.85 

Apis mellifera meda 12.85 12.96 9.69 8.46 43.96 

Apis mellifera mellifera 12.84 12.70 9.58 8.60 43.72 

Apis mellifera scutellata (KJ601784) 12.53 12.77 9.61 8.60 43.50 

Apis mellifera scutellata (KY614238) 12.75 12.77 9.61 8.60 43.73 

Apis mellifera syriaca 12.66 12.64 9.61 8.54 43.45 

Average 13.02 12.71 9.69 8.61 44.03 

 

Letter within parenthesis indicates corresponding amino acid. Bold-faced font indicates 

species sequenced in this study. 
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Table S3. Node supports for relationships among species in Apinae identified from partitioning schemes.  

 

Relationships 
Dataset no. 

1 2 3 4 5 6 7 8 

Monophyly of each species         

A. mellifera 1 1 1 1 100 100 100 100 

A. cerana 1 1 1 1 100 100 100 100 

A. nigrocincta 1 1 1 1 100 100 100 100 

A. koschevnikovi 1 1 1 1 100 100 100 100 

A. dorsata 1 1 1 1 100 100 100 100 

A. laboriosa 1 1 1 1 100 100 100 100 

A. andreniformis 1 1 1 1 100 100 100 100 

A. florea 1 1 1 1 100 100 100 100 

Relationships among Apis         

(A. cerana + A. nigrocincta) 1 1 1 1 100 100 100 100 

((A. cerana + A. nigrocincta) + A. koschevnikovi) 1 1 1 1 100 100 100 100 

(((A. cerana + A. nigrocincta) + A. koschevnikovi) + A. mellifera)  1 1 1 1 80 88 99 90 

(A. dorsata + A. laboriosa) 1 1 1 1 100 100 100 100 

((((A. cerana + A. nigrocincta) + A. koschevnikovi) + A. mellifera) + (A. dorsata + A. laboriosa)) 1 1 1 1 100 100 100 100 
(A. andreniformis + A. florea) 1 1 1 1 100 100 100 100 

(((((A. cerana + A. nigrocincta) + A. koschevnikovi) + A. mellifera) + (A. dorsata + A. laboriosa)) + (A. andreniformis + A. florea))  1 1 1 1 100 100 100 100 

 

1, BI analysis using unpartitioned data: 2, BI analysis using the data partitioned into two groups, PCGs and rRNAs; 3, BI analysis using data 

partitioned into four groups based on codon positions of PCGs and RNAs; 4, BI analysis using the data partitioned into 14 groups based on 

PCGs and rRNAs; 5, ML analysis using unpartitioned data: 6, ML analysis using the data partitioned into two groups, PCGs and rRNAs; 7, ML 

analysis using the data partitioned into four groups based on codon positions of PCGs and RNAs; and 8, ML analysis using the data partitioned 

into 14 groups based on PCGs and rRNAs.   
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Figure S1. Predicted secondary cloverleaf structures for the tRNA genes of the four Apis 

species sequenced in this study. (a) Apis cerana, (b) Apis dorsata, (c) Apis laboriosa, and (d) Apis 

mellifera ligustica. Dashes (-) indicate Watson-Crick base-pairing, and centered dots (•) indicate 

G-U base pairing. Arms of tRNAs (clockwise from top) are the amino acid acceptor arm, 

TΨC arm, anticodon arm, and dihydrouridine (DHU) arm.  
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Figure S2. The intergenic space sequences of (a) Apis andreniformis (KF736157), (b) Apis 

andreniformis (KC294228), (c) Apis cerana (GQ162109), (d) Apis cerana (KM244704), (e) Apis 

cerana japonica (AP017314), (f) Apis cerana (This study), (g) Apis dorsata (KC294229), (h) Apis 

dorsata (This study), (i) Apis florea (JX982136), (j) Apis florea (KC170303), (k) Apis koschevnikovi 

(AP017643), (l) Apis koschevnikovi (KY348372), (m) Apis laboriosa (This study), (n) Apis 

nigrocincta (KY799147), (o) Apis mellifera capensis (KX870183), (p) Apis mellifera intermissa 

(KM458618), (q) Apis mellifera lamarckii (KY464958), (r) Apis mellifera ligustica (L06178), (s) Apis 

mellifera ligustica (This study), (t) Apis mellifera meda (KY464957), (u) Apis mellifera mellifera 

(KJ396191), (v) Apis mellifera scutellata (KJ601784), (w) Apis mellifera scutellata (KY614238), and 

(x) Apis mellifera syriaca (KP163643). Numbers within parentheses are lengths and A/T 

percentages of intergenic spacer sequences.  
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Figure S3. Alignment of intraspecific intergenic spacer sequences for (a) Apis andreniformis, (b) 

Apis cerana, (c) Apis florea, (d) Apis koschevnikovi, (e) Apis dorsata, and (f) Apis mellifera. Numbers 

within parentheses are the A/T percentages of intergenic spacer sequences.  
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Figure S4. Average p-distance of mitochondrial genomes in Apis. Values within parenthesis are 

standard deviations of the means. 
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Figure S5. Bayesian inference phylograms of Apis using individual mitochondrial genes. (a) ND1, 

(b) ND2, (c) ND3, (d) ND4, (e) ND4L, (f) ND5, (g) ND6, (h) COI, (i) COII, (j) COIII, (k) ATP8, (l) 

ATP6, (m) lrRNA, (n) srRNA, and (o) CytB. One species of Bombini and Meliponini was used as 

an outgroup. Numbers at each node specify Bayesian posterior probability. The scale bar 

indicates the number of substitutions per site.  
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Figure S6. Maximum-likelihood phylograms of Apis using individual mitochondrial genes. (a) 

ND1, (b) ND2, (c) ND3, (d) ND4, (e) ND4L, (f) ND5, (g) ND6, (h) COI, (i) COII, (j) COIII, (k) ATP8, 

(l) ATP6, (m) lrRNA, (n) srRNA, and (o) CytB. One species of Bombini and Meliponini was used 

as an outgroup. Numbers at each node specify bootstrap percentage of 1,000 replicates. The 

scale bar indicates the number of substitutions per site.  
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Figure S7. Bayesian inference phylograms of Apis using two mitochondrial gene combinations. 

(a) COII + lrRNA, (b) COIII + ND5, (c) COIII + lrRNA, (d) ND2 + lrRNA, (e) ND4 + lrRNA, (f) 

ND4L+ ND6, (g) ND4L + lrRNA, (h) ND5+ lrRNA, and (i) srRNA+ lrRNA. One species of 

Bombini and Meliponini was used as an outgroup. The numbers at each node specify Bayesian 

posterior probability. The scale bar indicates the number of substitutions per site. 
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Figure S8. Maximum-likelihood phylograms of Apis using two mitochondrial gene 

combinations (a) COII + lrRNA, (b) COIII + ND5, (c) COIII + lrRNA, (d) ND2 + lrRNA, (e) ND4 + 

lrRNA, (f) ND4L+ ND6, (g) ND4L + lrRNA, (h) ND5+ lrRNA, and (i) srRNA+ lrRNA. One species 

of Bombini and Meliponini was used as an outgroup. Numbers at each node specify bootstrap 

percentage of 1,000 replicates. The scale bar indicates the number of substitutions per site. 

 

 

 


