
Supplementary Table S1. The PCR primers used in this study 
Primer Target gene, region or minichromosome Sequence (5’-3’) 
12SA rrnS gene TACTATGTTACGACTTAT 
12SB rrnS gene AAACTAGGATTAGATACCC 
mtd6 cox1 gene GGAGGATTTGGAAATTGATTAGTTCC 
mtd11 cox1 gene ACTGTAAATATATGATGAGCTCA 
GL12SF Goat louse P-rrnS minichromosome AAGGGAAAGAGAGGTAAAATTCTAAAGCCC 
GL12SR Goat louse P-rrnS minichromosome GATCCCTTATCTTATCAATTTCTCTGGAGG 
GL16SF Goat louse rrnL-V minichromosome TAGGGAGTGAGATAGTAGGAAACAGATAGG 
GL16SR Goat louse rrnL-V minichromosome CCCGTCCCAGGAAGATATTTCTCCCATAGG 
GLA6F Goat louse L2-atp8-atp6 minichromosome CAGTCTTTTGTATTTTCTACCCTGATCTCC 
GLA6R Goat louse L2-atp8-atp6minichromosome CAACTGCTATCTCGAAGGCAAGAAATGTTC 
GLC1F Goat louse I-cox1minichromosome CAGGGTTTGGGCTTATTTCTCATATAATCC 
GLC1R Goat louse I-cox1 minichromosome GGAGAATTAGAATATAAACTTCCGGGTGAC 
GLC2F Goat louse Y-cox2-R-nad4L minichromosome GGGACACCTGTTCGAGTGATTGTCTCTTC 
GLC2R Goat louse Y-cox2-R-nad4L minichromosome CTAGGTAAAACTGTGCTATTATCTACTTCG 
GLC3F Goat louse cox3 minichromosome GTAGGGAGTCGAACTTCTTGAATCCTAGGG 
GLC3R Goat louse cox3 minichromosome ACCTAATATGGAAGAGAATCTCAGAATCAC 
GLCBF Goat louse E-cob-S1 minichromosome TATTCTTCTCTATCTTCACATTGCTCGAGG 
GLCBR Goat louse E-cob-S1 minichromosome CAGAGAGGCCCCATTTCTGTGAACTGACCG 
GLN1F Goat louse W-nad1-Q minichromosome GTGGTTCTGATATGAAAGTCCCCAAATCCC 
GLN1R Goat louse W-nad1-Q minichromosome GAATTCTAAAGGATAAGGGGATCTCATAGG 
GLN2F Goat louse N-nad2-C minichromosome ATCTTGGTTGGGTTCTCTTATCTCTCACCG 
GLN2R Goat louse N-nad2-C minichromosome TTATAATCGAGGAGTATGATAGGAATCGCC 



GLN3F Goat louse G-nad3 minichromosome GCGTTCCTCATATCCTTGGCAGTTCTATCC 
GLN3R Goat louse G-nad3 minichromosome TATGAAAAATATCCTTCCGTTCCAGAATCG 
GLN4F Goat louse K-nad4-A-S2 minichromosome GGATGATAATTACTTCTATCTCCCATGCCC 
GLN4R Goat louse K-nad4-A-S2 minichromosome TGAACGAAAAGTCCTTCCCCACAAGAAAGG 
GLN5F Goat louse D-nad5 minichromosome AAGGGGAAGGAATATGGAATAAGTTTATCC 
GLN5R Goat louse D-nad5 minichromosome GAAGATATCCTCAAGAGTAGGCAAACACC 
GLN6F Goat louse L1-F-nad6-T minichromosome ATGAGGTGAGACGAGTTCATATTCTGGAAG 
GLN6R Goat louse L1-F-nad6-T minichromosome GAGAGATGAATAAGCCAAGGAATAGAATTG 
SL12SF Sheep louse P-rrnS minichromosome CGAGAAACTGGGTAGCGATACGGGGATTAG 
SL12SR Sheep louse P-rrnS minichromosome TCTGTTCTCACCACACGTCCTACATGCCTG 
SL16SF Sheep louse rrnL-V minichromosome CTCGGTAAGATGAAGGTCGGGATATGGGAC 
SL16SR Sheep louse rrnL-V minichromosome GAGAAACCAGTTATCGGGAAGTCTGGGTGG 
SLA6F Sheep louse L2-atp8-atp6 minichromosome TCCTATCGATGGGGTACTTATGGGCTTTCC 
SLA6R Sheep louse L2-atp8-atp6minichromosome CCTAATTGGGGCCTTTGAGGGAAACAGATC 
SLC1F Sheep louse I-cox1minichromosome TTGGGGTTTTAGGATTTGTGGTGTGAGCCC 
SLC1R Sheep louse I-cox1 minichromosome CCCTACCGTTCCAAACACCTCCTTCTTTCC 
SLC2F Sheep louse Y-cox2-R-nad4L minichromosome TCTGTCAGGCCAATAGTTTTGTTAGGGGGC 
SLC2R Sheep louse Y-cox2-R-nad4L minichromosome TCCAAAGTCTCATGGCTCAATAGAAGGCGG 
SLC3F Sheep louse M-cox3 minichromosome GAGTGTTCGTTCAGGTTAGCTGACAGGAGG 
SLC3R Sheep louse M-cox3 minichromosome CAAGGAAACAGATGTAACAAGGGGCCAAGG 
SLCBF Sheep louse G-nad3-E-cob-S1 minichromosome TACTTCCTATGCATCTTTTCCCCGGACCTG 
SLCBR Sheep louse G-nad3-E-cob-S1 minichromosome TGAACCTTATCCACATCTCTTCCCAACCCC 
SLN1F Sheep louse W-nad1-Q minichromosome TGCGTAGAATATGGTGGAGGCCTATACGTC 
SLN1R Sheep louse W-nad1-Q minichromosome GTACCCCCTTACTAACTCTGACTCCCCTTC 



SLN2F Sheep louse N-nad2-C minichromosome ATAGACAAGGGCCACGGATCTTTTAGGTCC 
SLN2R Sheep louse N-nad2-C minichromosome TCTCAACAAACTAAGCCTATCATCAAGCTG 
SLN4F Sheep louse K-nad4-A-S2 minichromosome TCATAGCGCTAACCTCTACCGACGTAAAGG 
SLN4R Sheep louse K-nad4-A-S2 minichromosome GCTGCTATTACCGAGCCAAACAGCCTAAGG 
SLN5F Sheep louse D-nad5 minichromosome ACCGGGAGTTCTAACCATACAAGATTGGGG 
SLN5R Sheep louse D-nad5 minichromosome CTGAGGATAGAGGTAGAAAAAACAACCGGG 
SLN6F Sheep louse L1-F-nad6-T minichromosome GATGGCGACGAAGATGGTTAGTAGTAGTGG 
SLN6R Sheep louse L1-F-nad6-T minichromosome CGGGGTAATATGAGAGAAGTGGATGACGAC 
TC12SF Dog louse rrnS minichromosome CCATTAGGATGAAAATTTCTCTACTTGGG 
TC12SR Dog louse rrnS minichromosome CGGAGGTGTTTAAGAGATATTCGAAGTAG 
TC16SF Dog louse H-rrnL-V minichromosome TTTACATGAAATTTACCTGGGAAGGGGTAG 
TC16SR Dog louse H-rrnL-V minichromosome GAAATAAAAATCTACAGGGTCTTCTCGTCC 
TCA6F Dog louse L2-atp8-atp6 minichromosome CTTTCTCTTAGAATTCCCCTTTGATTAGGC 
TCA6R Dog louse L2-atp8-atp6 minichromosome TGTGTCTAGATGAACAAAATCTAAATGG 
TCC1F Dog louse I-cox1minichromosome CCTACTTTTACTTTCTCTTCCTGTCTTAGC 
TCC1R Dog louse I-cox1 minichromosome GCTGTAATTACTACTGATCAACAAAAAAGG 
TCC2F Dog louse cox2-R-nad4L minichromosome TATGACTTTAAAGGTTATAGGAAGTCAGTG 
TCC2R Dog louse cox2-R-nad4L minichromosome GCCTAGATTCTCTGTAGTGTATAAACCAG 
TCC3F Dog louse L1-cox3 minichromosome GATTTGAGGGGGCAGCTTGGTATTGACAC 
TCC3R Dog louse L1-cox3 minichromosome CGAAGTGATGTTGATTAGAAAACTGTTTAG 
TCCBF Dog louse E-cob-S1 minichromosome TATCCATATAGCTCGTGGTTTGTATTATGG 
TCCBR Dog louse E-cob-S1 minichromosome TACATGAAAGCAAAGATCATAGAAGCACC 
TCN1F Dog louse W-nad1-Q minichromosome CTCGATCAGTAGCTTTAGGTATTTCTTACG 
TCN1R Dog louse W-nad1-Q minichromosome GATCCAATTCGAGCATATTTAGAATTAG 



TCN2F Dog louse N-nad2-C minichromosome CCACTACAGGCTTAATAATTACTTCCGTTG 
TCN2R Dog louse N-nad2-C minichromosome CGAACTGATACTCTGAATAACAAATAAACC 
TCN3F Dog louse K-nad4-A-S2 minichromosome TTAACAATTGAAGCGGTGTTTTGAAGGGAC 
TCN3R Dog louse K-nad4-A-S2 minichromosome GAGTTCCAAGTCAAACCTCTACTAATACTC 
TCN4F Dog louse D-nad5 minichromosome CCACTCGTAGGAAGAATAGTATTAGCATC 
TCN4R Dog louse D-nad5 minichromosome GCTTCTACATGAGCTATAGGGAGTCATACG 
TCN5F Dog louse M-G-nad3-F-nad6-T minichromosome TAGCTGCACCTACTCCTGTTTCTTCTTTAG 
TCN5R Dog louse M-G-nad3-F-nad6-T minichromosome TATAGGGAGTCATACGTGGAATGGAAATTG 
TCYPF Dog louse Y-P minichromosome CATATATTGAAGCGGAGAATACACGTTTG 
TCYPR Dog louse Y-P minichromosome GACGGAGATCACGTTGTTAATAATCTGTG 

 

  



Supplementary Table S2. Details of Illumina Sequencing 
Family Species mt genome 

size (bp) 
Number of clean 
sequence reads 

Mean coverage 

Menoponidae Colpocephalum griffoneae 14873 16,349,948 1671 

Amyrsidea minuta 14683 14,987,162 397 

Philopteridae Falcolipeurus quadripustulatus 16122 18,602,038 2446 

Campanulotes compar 15013 12,453,086 408 

Trichodectidae Bovicola bovis 10,511,092 

L2-atp8-atp6 1368 2775 

I-cox1 1946 2729 

Y-cox2-R-nad4L 1447 1752 

M-cox3 1252 2042 

G-nad3-E-cob-S1 1979 1921 

W-nad1-Q 1485 1770 

N-nad2-C 1565 1877 

K-nad4-A-S2 1926 1407 

D-nad5 2081 1488 

L1-F-nad6-T 1335 1917 

P-rrnS 1280 3176 

rrnL-V 1655 2568 

Bovicola caprae 19,612,588 



L2-atp8-atp6 1522 901 

I-cox1 2038 851 

Y-cox2-R-nad4L 1535 593 

M-cox3 1441 760 

G-nad3 1237 1064 

W-nad1-Q 1620 657 

N-nad2-C 1647 717 

K-nad4-A-S2 2090 941 

D-nad5 2202 638 

L1-F-nad6-T 1674 804 

P-rrnS 1338 1073 

rrnL-V 1680 1024 

E-cob-S1 1731 805 

Bovicola ovis 14,884,914 

L2-atp8-atp6 1891 1698 

I-cox1 2107 1260 

Y-cox2-R-nad4L 1807 1893 

M-cox3 1913 1844 

G-nad3-E-cob-S1 2413 1450 

W-nad1-Q 1840 1862 



N-nad2-C 1979 1590 

K-nad4-A-S2 2106 997 

D-nad5 2196 878 

L1-F-nad6-T 1504 1783 

P-rrnS 1646 1319 

rrnL-V 1891 2074 

Trichodectes canis 12,221,408 

L2-atp8-atp6 1262 1759 

I-cox1 2014 2037 

Y-cox2-R-nad4L 1525 2227 

M-cox3 1218 1817 

M-G-nad3-F-nad6-T 1573 1903 

W-nad1-Q 1427 1807 

N-nad2-C 1521 2215 

K-nad4-A-S2 1858 1809 

D-nad5 2001 1736 

P-rrnS 1206 3211 

rrnL-V 1631 2287 

E-cob-S1 1579 1703 

Y-P 800 751 



Supplementary Table S3. Parasitic lice and other insects whose cox1 gene sequences were used in this study 

Order Suborder Family Species 
GenBank 

accession number 

Hemiptera Heteroptera Nabidae Alloeorhynchus bakeri 

Psocoptera Trogiomorpha Lepidopsocidae Lepidopsocid sp. 

Psocomorpha Psocidae Longivalvus hyalospilus 

Psococerastis albimaculata 

Troctomorpha Liposcelidae Liposcelis bostrychophila 

Phthiraptera Amblycera Menoponidae Myrsidea nesomimi 

Menopon gallinae 

Colpocephalum griffoneae 

Amyrsidea minuta 

Gyropidae Gliricola porcelli 

Boopidae Macropophila clayae 

Heterodoxus macropus 

Ischnocera Trichodectidae Thomomydoecus minor 

Thomomydoecus sp.  

Geomydoecus aurei 

Geomydoecus bulleri 

Geomydoecus coronadoi 

NC_016432 

NC_004816 

JQ910986 

NC_021400 

JN645275 

JF734311 

AY966425 

MH001228a 

MH001227a

AY966424 

AY966423 

NC_002651 

KX228451 

HM398848  

KX228450 

JF342604 

DQ200338 



Geomydoecus perotensis 

Damalinia meyeri 

Bovicola bovis 

Bovicola ovis 

Bovicola caprae 

Trichodectes canis 

Philopteridae Anaticola crassicornis 

Brueelia galapagensis 

Degeeriella regalis 

Philopterus sp. 

Coloceras sp. 

Ibidoecus bisignatus 

DQ200339 

JN122004 

MH001191a 

MH001203a 

MH001178a 

MH001214a 

NC_015998 

JF734077 

DQ490720 

JN122006 

NC_015997 

NC_015999 

NC_007884 
NC_009983 

MH001226a 

Campanulotes bidentatus compar 

Bothriometopus macrocnemis 

Falcolipeurus quadripustulatus 

Campanulotes compar MH001225a 

Rhyncophthirina Haematomyzidae Haematomyzus elephantis KF933034 

Anoplura Polyplacidae Polyplax spinulosa KF647763 

Polyplax asiatica KF647752 

Hoplopleuridae Hoplopleura akanezumi KJ648923 



Hoplopleura kitti KJ648943 

Microthoraciidae Microthoracius praelongiceps KX090380 

Haematopinidae Haematopinus asini KF939324 

Haematopinus apri KC814611 

Haematopinus suis HM241908 

Pthiridae Pthirus pubis HM241898 

Pediculidae Pediculus schaeffi KC241887 

Pediculus capitis JX080396 

Pediculus humanus FJ499477 
aNote: these sequences were produced by the present study.



Supplementary Figure S1. Mitochondrial genomes of four louse species from the Amblycera and Ischnocera 
(Philopteridae) sequenced in this study. Circular maps were drawn with CGView. Arrows indicate the 
orientation of gene transcription. Gene names are: atp6 and atp8 (for ATP synthase subunits 6 and 8), cox1-3 
(for cytochrome c oxidase subunits 1-3), cob (for cytochrome b), nad1-6 and nad4L (for NADH dehydrogenase 
subunits 1-6 and 4L), rrnS and rrnL (for small and large subunits of ribosomal RNA). tRNA genes are indicated 
with their single-letter abbreviations of the corresponding amino acids.
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