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Table S1. PCR primers used to verify the mitochondrial minichromosomes of the elephant
louse, Haematomyzus elephantis

Primer Target  Sequence Use
gene or (5°-3°)
region
YSC3F cox3 TACTTGCACTTGCGCA  Verifying atp8-atp6-trnP-cox3
GCTTTGTGGTGACG minichromosome with YSC3R
YSC3R cox3 GCGATCCACCTAGTTA Veritying atp8-atp6-trnP-cox3
CAGCCCCTATGAAG minichromosome with YSC3F
YSCBF cob GTAGAAGAAATCCAT  Veritying cob-trnA-trnW-trnF-nad6
TAGGGTTGTCGAGGG  minichromosome with YSCBR
YSCBR cob GGGCCGCAATGTGCG  Veritying cob-trnA-trnW-trnF-nad6
TAATAGCCAAGCTTA  minichromosome with YSCBF
YSCIF(2)  coxl GTTATTGCTATTCCTA  Verifying trnl-cox1-trnE
CTGGAGTAAAAGTG minichromosome with YSC1R(2)
YSCIR(2)  coxl GTAGCACTTGTAAAGT Veritying trnl-coxI-trnE
AAGCACGACTGTCA minichromosome with YSC1F(2)
YSC2F(2)  cox2 TGAGATGTTCGCCTTT  Veritying trnY-cox2-trnE
TAAGAGTTGATCAG minichromosome with YSC2R(2)
YSC2R(2)  cox2 CCCTTATTATGTAAGA Verifying trnY-cox2-trnE
ATCGAAGGAAACTC minichromosome with YSC2F(2)
YSNIF nadl GGGAAAGTGAACTAG  Veritying trnT-nadl-trnQ
TAGCAGGTTACACAG  minichromosome with YSN1R
YSNIR nadl CTTCTGAAAGGTCAA  Veritying trnT-nadl-trnQ
AAGGTCTCCGACCCC  minichromosome with YSN1F
YSN3F nad3 GGTCAAATGAGCCTTT Verifying
TGAATGTGGAATGG trnS,(tga)-trnR-nad4L-trnM-trnG-nad3
minichromosome with YSN3R
YSN3R nad3 GCTTTAATTCGGACCC Verifying
TGAGAATAAACCTC trnS,(tga)-trnR-nad4L-trnM-trnG-nad3
minichromosome with YSN3F
Y SN4F nad4 CCCATTAGAGGGGAG  Veritying trnK-nad4-trnC
TATCCTCTTAGCCGC minichromosome with YSN4R
YSN4R nad4 GCTTCAACATGTGCTT  Veritying trnK-nad4-trnC
TAGGGAGCCACGAA minichromosome with YSN4F
YSNSF(2)  nad5 ATTTGACCTTGCCTTG  Veritying trnH-nad5 minichromosome
TTTCATATAATGGC with YSNSR(2)
YSN5R(2)  nad5 TTGAAGGGCAACAGA  Veritying trnH-nad5 minichromosome
GTTAATCATTACTCC with YSNSF(2)
YSHF trnH TGGAGTCATAAATGG  Verifying trnH-nad5 minichromosome
GCTCTCCCCCCTTCC with YSHR
YSHR trnH GTCACAGTTTTACAAT Verifying trnH-nad5 minichromosome
TAAAACTACCCTTC with YSHF
Y SrSF rrnS CAGGTCAAGGTGCAG  Veritying trnL,(taa)-rrnS




GTTATATTTATGGGG minichromosome with YSrSR
YSrSR rrnS CAGCCACGTATTCCAC Veritying trnL,(taa)-rrnS

ATATGAGTGCTGAT minichromosome with YSrSF
YSrLF rrnL GTTGAACTATTAGACC Veritying trnL(tag)-rrnL-trnV

CTCCACAGCGAGGG minichromosome with YSrLR
YSrLR rrnL CCGCCCCAGACAAAA  Veritying trnL(tag)-rrnL-trnV

TTACTTTTCATCTCT

minichromosome with YSrLF




Table S2. Polymorphic sites in the non-coding region of I-cox1-E minichromosome

Name Type
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Minimum Maximum Length Coverage Polymorphism Type Variant Frequency
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54.30%
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G Polymorphism 2,187 2,187 1 2,901 SNP 29.80%

Table S3. Heteroplasmic sites in the non-coding region of T-nad1-Q minichromosome

Name Type Minimum Maximum Length Coverage Polymorphism Type Variant Frequency
A Polymorphism 264 264 1 1,300 Indel 88.10%

Polymorphism 264 264 1 1,300 Indel 10.20%
C Polymorphism 265 265 1 1,257 Indel 89.20%

Polymorphism 265 265 1 1,257 Indel 10.60%
G Polymorphism 269 269 1 1,121 SNP 19.60%

Polymorphism 269 269 1 1,121 SNP 80.20%
C Polymorphism 275 275 1 946 Indel 72.30%

Polymorphism 275 275 1 946 Indel 25.80%
C Polymorphism 279 279 1 893 SNP 60.20%
T Polymorphism 279 279 1 893 SNP 39.80%
C Polymorphism 280 280 1 880 SNP 57.70%
G Polymorphism 280 280 1 880 SNP 41.70%
A Polymorphism 281 281 1 862 SNP 12.30%
C Polymorphism 281 281 1 862 SNP 43.40%
T Polymorphism 281 281 1 862 SNP 43.70%
A Polymorphism 282 282 1 855 SNP 46.40%
C Polymorphism 282 282 1 855 SNP 14.20%
G Polymorphism 282 282 1 855 SNP 38.70%
C Polymorphism 283 283 1 850 SNP 64.60%
G Polymorphism 283 283 1 850 SNP 34.80%
C Polymorphism 284 284 1 859 Indel 49.70%
G Polymorphism 284 284 1 859 Indel 39.10%

Polymorphism 284 284 1 859 Indel 11.20%

Polymorphism 285 285 1 877 Indel 16.10%
C Polymorphism 285 285 1 877 Indel 72.90%

Polymorphism 285 285 1 877 Indel 10.90%
C Polymorphism 286 286 1 867 Indel 76.10%
G Polymorphism 286 286 1 867 Indel 12.80%

Polymorphism 286 286 1 867 Indel 11.10%
A Polymorphism 287 287 1 895 Indel 76.20%

Polymorphism 287 287 1 895 Indel 10.70%
G Polymorphism 287 287 1 895 Indel 10.50%
A Polymorphism 289 289 1 916 SNP 64.30%
G Polymorphism 289 289 1 916 SNP 11.40%
T Polymorphism 289 289 1 916 SNP 24.30%
G Polymorphism 293 293 1 1,046 Indel 78.70%

Polymorphism 293 293 1 1,046 Indel 21.30%
A Polymorphism 345 345 1 2,481 SNP 33.50%
G Polymorphism 345 345 1 2,481 SNP 66.40%
A Polymorphism 349 349 1 2,537 SNP 67.30%
G Polymorphism 349 349 1 2,537 SNP 32.60%
G Polymorphism 364 364 1 2,701 Indel 83.20%
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2,616 SNP
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2,565 Indel
2,565 Indel
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2,727 Indel
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T Polymorphism 1,692 1,692 1 5,350 SNP 15.00%
A Polymorphism 1,693 1,693 1 5,345 SNP 80.80%
T Polymorphism 1,693 1,693 1 5,345 SNP 18.70%
C Polymorphism 1,697 1,697 1 5,233 SNP 39.40%
T Polymorphism 1,697 1,697 1 5,233 SNP 60.50%
C Polymorphism 1,698 1,698 1 5,222 SNP 83.60%
T Polymorphism 1,698 1,698 1 5,222 SNP 16.20%
G Polymorphism 1,702 1,702 1 5,150 SNP 84.60%
T Polymorphism 1,702 1,702 1 5,150 SNP 15.30%
T Polymorphism 1,725 1,725 1 4,783 Indel 80.70%

Polymorphism 1,725 1,725 1 4,783 Indel 16.30%
C Polymorphism 1,727 1,727 1 4,791 SNP 82.20%
T Polymorphism 1,727 1,727 1 4,791 SNP 17.80%
A Polymorphism 1,732 1,732 1 4,787 SNP 77.70%
C Polymorphism 1,732 1,732 1 4,787 SNP 18.90%
C Polymorphism 1,758 1,758 1 4,613 SNP 40.70%
T Polymorphism 1,758 1,758 1 4,613 SNP 59.20%
A Polymorphism 1,773 1,773 1 4,541 SNP 68.80%
G Polymorphism 1,773 1,773 1 4,541 SNP 31.20%
C Polymorphism 1,914 1,914 1 4,274 SNP 42.00%
T Polymorphism 1,914 1,914 1 4,274 SNP 58.00%
C Polymorphism 2,137 2,137 1 4,048 SNP 44.00%
T Polymorphism 2,137 2,137 1 4,048 SNP 55.90%
C Polymorphism 2,142 2,142 1 4,045 SNP 56.30%
T Polymorphism 2,142 2,142 1 4,045 SNP 43.70%
C Polymorphism 2,147 2,147 1 4,077 SNP 63.80%
T Polymorphism 2,147 2,147 1 4,077 SNP 36.20%
A Polymorphism 2,224 2,224 1 4,411 SNP 78.20%
G Polymorphism 2,224 2,224 1 4,411 SNP 21.70%

Polymorphism 2,362 2,361 0 3,305 Indel 89.60%
G Polymorphism 2,362 2,361 0 3,305 Indel 10.40%

Polymorphism 2,362 2,361 0 3,305 Indel 89.60%
A Polymorphism 2,362 2,361 0 3,305 Indel 10.40%

Table S4. Heteroplasmic sites in the non-coding region of K-nad4-C minichromosome

Name Type Minimum Maximum Length Coverage Polymorphism Type Variant Frequency
A Polymorphism 158 158 1 4,637 SNP 13.80%
C Polymorphism 158 158 1 4,637 SNP 86.20%
C Polymorphism 162 162 1 4,467 SNP 13.60%
T Polymorphism 162 162 1 4,467 SNP 86.40%
C Polymorphism 196 196 1 3,571 SNP 18.30%
T Polymorphism 196 196 1 3,571 SNP 81.70%
A Polymorphism 200 200 1 3,476 SNP 84.10%
G Polymorphism 200 200 1 3,476 SNP 15.90%
A Polymorphism 202 202 1 3,458 SNP 27.40%
T Polymorphism 202 202 1 3,458 SNP 72.40%
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A Polymorphism 1,759 1,759 1 9,504 SNP 66.10%
G Polymorphism 1,759 1,759 1 9,504 SNP 33.90%
A Polymorphism 1,879 1,879 1 9,025 SNP 18.40%
C Polymorphism 1,879 1,879 1 9,025 SNP 81.60%
C Polymorphism 1,900 1,900 1 8,321 SNP 10.80%
T Polymorphism 1,900 1,900 1 8,321 SNP 89.20%
C Polymorphism 2,123 2,123 1 8,082 SNP 29.30%
T Polymorphism 2,123 2,123 1 8,082 SNP 70.70%
C Polymorphism 2,128 2,128 1 8,095 SNP 70.70%
T Polymorphism 2,128 2,128 1 8,095 SNP 29.20%
C Polymorphism 2,133 2,133 1 8,143 SNP 77.80%
T Polymorphism 2,133 2,133 1 8,143 SNP 22.10%
A Polymorphism 2,210 2,210 1 7,940 SNP 36.00%
G Polymorphism 2,210 2,210 1 7,940 SNP 64.00%

Table S5. Heteroplasmic sites in the non-coding region of H-nad5 minichromosome

Name Type Minimum Maximum Length Coverage Polymorphism Type Variant Frequency
A Polymorphism 23 23 1 3,279 SNP 42.30%
G Polymorphism 23 23 1 3,279 SNP 57.60%
G Polymorphism 315 315 1 2,555 SNP 31.80%
T Polymorphism 315 315 1 2,555 SNP 67.80%
G Polymorphism 363 363 1 2,738 SNP 61.70%
T Polymorphism 363 363 1 2,738 SNP 36.40%

Polymorphism 364 363 0 2,703 Indel 65.80%
A Polymorphism 364 363 0 2,703 Indel 34.10%
G Polymorphism 370 370 1 2,633 SNP 14.60%
T Polymorphism 370 370 1 2,633 SNP 85.20%
G Polymorphism 410 410 1 2,668 Indel 86.50%

Polymorphism 410 410 1 2,668 Indel 12.60%
A Polymorphism 411 411 1 2,692 SNP 19.50%
T Polymorphism 411 411 1 2,692 SNP 78.00%
A Polymorphism 413 413 1 2,728 SNP 48.60%
G Polymorphism 413 413 1 2,728 SNP 47.60%
A Polymorphism 418 418 1 2,774 Indel 70.30%

Polymorphism 418 418 1 2,774 Indel 28.60%
A Polymorphism 425 425 1 2,760 SNP 20.80%
T Polymorphism 425 425 1 2,760 SNP 78.40%
A Polymorphism 468 468 1 2,737 SNP 51.00%
T Polymorphism 468 468 1 2,737 SNP 48.80%
A Polymorphism 484 484 1 2,721 SNP 69.90%
G Polymorphism 484 484 1 2,721 SNP 29.10%
A Polymorphism 485 485 1 2,717 SNP 28.80%
G Polymorphism 485 485 1 2,717 SNP 71.20%
A Polymorphism 489 489 1 2,703 SNP 28.80%
G Polymorphism 489 489 1 2,703 SNP 70.80%

Polymorphism 494 494 1 2,749 Indel 58.10%
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Table S6. PCR primers used to amplify and sequence the mitochondrial genes and genomes
of the elephant louse, Haematomyzus elephantis

Primer Target gene  Sequence Use
or region (5°-3")

mtd6 coxl GGAGGATTTGGAAAT  Amplifying cox! fragment with
TGATTAGTTCC mtd11

mtd11 coxl ACTGTAAATATATGAT Amplifying cox! fragment with
GAGCTCA mtd6

mtd16 cox2 ATTGGACATCAATGAT Amplifying cox?2 fragment with
ATTGA mtd18

mtd18 cox2 CCACAAATTTCTGAAC Amplifying cox2 fragment with
ATTGACCA mtd16

12SA rrnS TACTATGTTACGACTT Amplifying rrnS fragment with
AT 12SB

12SB rrnS AAACTAGGATTAGAT  Amplifying rrnS fragment with
ACCC 12SA

mtd32m rrnL ACGCCGGTCTGAACTC Amplifying rrnL fragment with
AAATCATGTAA mtd34

mtd34 rrnL CGCCTGTTTAACAAAA Amplifying rrnL fragment with
ACAT mtd34

ELCIF coxl TTTATTCTGGTTTTTTG Amplifying trnl-coxI-trnE
GTCATCCAGAAGT minichromosome with ELC1R

ELCIR coxl AGCATAGTAATCGCC  Amplitying trnl-coxI-trnE
CCTGCAAGGACCGG minichromosome with ELC1F

ELC2F cox2 GAGTTGATCAGAGTG  Amplifying trnY-cox2-trnE
TGATTCTCCCGGTTC minichromosome with ELC2R1

ELC2R1 cox2 GCGAACATCTCAGAC  Amplifying trnY-cox2-trnE
ATTTAAATCCCTTAT minichromosome with ELC2F

EL12SF1 rrnS AATTTGTGGTAAGATG Amplifying trnL;(taa)-rrnS
TTCGTGTAATTTCG minichromosome with EL12SR

EL12SR rrnS ATTGTCCTTGCACACC Amplifying trnL;(taa)-rrnS
GCCGTCGGAAGGG minichromosome with EL12SF1

EL16SF rrnL GCGGCCCTTCACATCA Amplifying trnL,(tag)-rrnL-trnV
AGGGTGCAGCGGG minichromosome with LX16SR

LX16SR rrnL GACTGTGCTAAGGTAGCA Amplifying trnL,(tag)-rrnL-trnV
TAAT minichromosome with EL16SF

ELClseqF  coxl TTATTGGTGTAAATGT Sequencing by primer walking
TACTTTCTTCCCTC

ELClseqR  cox/ TCAATTGGCGAAACCT Sequencing by primer walking
CCAATTATAATTGG

EL16SF1 rrnL CAAAAGGTACAGGAA Sequencing by primer walking
CAACCCTTACTTGTC

ELNCRf NCR* CATGAGTCACGTCATG Sequencing by primer walking

GAGGCTGTGTGGAG




ELNCRr NCR AATTAGGGTCAAATTT Sequencing by primer walking
CGACCTCCCAAGGG

ELNCR{1 NCR CTTCTTATCCATCTCT  Sequencing by primer walking
ATGGATAATTACCC

ELNCRf2  NCR TTAGCCAGGTAAAAG  Sequencing by primer walking
GGTGATTTTGCCTTC

ELNCR{3 NCR GATTTCAATCTCTGAT  Sequencing by primer walking
GAGATGGCCTCTAC

ELNCRf4  NCR GGGAGAGTACCCCCA  Sequencing by primer walking
GAGAGGATACCCACT

ELNCRf5 NCR AATCCTCAGGTGATA  Sequencing by primer walking
GAGAGATGGAACCTC

ELNCRf6  NCR AAGTGAGATAGGACC  Sequencing by primer walking
ATCTTCATCGATCGA

USFB1567 NCR TGAGAATTGATTTCAA Amplifying coding regions of all
TCCTCAGGTGATAG minichromosomes with ELR

ELR NCR AATAACATATTTTCTG Amplifying coding regions of all
TTGCAAAGTCACTC minichromosomes with USFB1567

*Note: NCR for non-coding region.



Table S7. Species of insects for phylogenetic analyses

Species Common name GenBank Reference
accession number

Haematomyzus elephantis Elephant louse KF933032-41 This manuscript

Pediculus humanus Human body FJ499473-90 Shao et al.®
louse

Pediculus capitis Human head JX080388-407 Shao et al.’
louse

Pthirus pubis Human pubic EU219988-95, Shao et al.’
louse HM241895-8

Haematopinus suis Domestic pig KC814602-10 Jiang et al."!
louse

Haematopinus apri Wild pig louse KC814611-19 Jiang et al."!

Polyplax asiatica Rat louse KF647751-61 Dong et al.'

Polyplax spinulosa Rat louse KF647762-72 Dong et al.'

Bothriometopus macrocnemis Screamer louse NC 009983 Cameron et al.’

Campanulotes bidentatus compar ~ Small pigeon NC 007884 Covacin et al.*
louse

Ibidoecus bisignatus Glossy ibis head ~ NC_015999 Cameron et al.’
louse

Heterodoxus macropus Wallaby louse NC 002651 Shao et al.’

Liposcelis bostrychophila Booklouse IN645275-6 Wei et al.*®

Psococerastis albimaculata Barklouse NC 021400 Lietal.”

Longivalvus hyalospilus Barklouse JQ910986 Lietal.”

Lepidopsocid sp. Barklouse NC 004816 Shao et al.*’

Alloeorhynchus bakeri True bug NC 016432 Lietal."!
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NCR(T-nadl-0) TCAATCGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATAAGATGGAGAGGTTGAAATTTAGTAAATTACGCCTTACTCCCCCCTTGGGAGGTCGAAATTTGACCCTAATTTCCTGAGGAARATCCCATAGAATTT
NCR(K-nad4-C) TCAATCGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATAAGATGGAGAGGTTGAAATTTAGTAAATTACGCCTTACTCCCCCCTTGGGAGGTCGAAATTTGACCCTAATTTCCTGAGGARATCCCATAGAATTT
NCR(H-nad5) TCAATCGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATAAGATGGAGAGGTTGAAATTTAGTAAATTACGCCTTACTCCCCCCTTGGGAGGTCGAAATTTGACCCTAATTTCCTGAGGARATCCCATAGAATTT

L e )

NCR(I-cox1-E)CCCTCCAAGAAGGGGAAAATTAGGTCGTAATTCCATCTCCAACTTTAATTGAGCATCAATTTAAAGTGAGATGAAACCATCTCCATCAACTGATTAGAAATCATCTCTAGTATATGAGAATTGATTTCAATCCTCAGGTGATAGAGAGAT

NCR(T-nadl-Q)CCCTCCAAGAAGGGGAAAATTAGGTCGTAATTCCATCTCCAACTTTAATTGAGCATCAATTTAAAGTGAGATGAAACCATCTCCATCAACTGATTAGAAATCATCTCTAGTATATGAGAATTGATTTCAATCCTCAGGTGATAGAGAGAT

NCR (K-nad4-C) CCCTCCAAGAAGGGGAAAATTAGGTCGTAATTCCATCTCCAACTTTAATTGAGCATCAATTTAAAGTGAGATGAAACCATCTCCATCAACTGATTAGAAATCATCTCTAGTATATGAGAATTGATTTCAATCCTCAGGTGATAGAGAGAT

NCR (H-nad5) CCCTCCAAGAAGGGGAAAAT%AGGTCGTAATTCCATCTCCAACTTTAATTGAGCATCAATTTAAAGTGAGATGAAACCATCTCCATCAACTGATTAGAAATCATCTCTAGTATATGAGAATTGATTTCAATCCTCAGGTGATAGAGAGAT
1

e
NCR(I-cox1l-E)GGAACCTCTCTACACTCCTTAGCTGAGTGAGGCGTCACCTCTCCTCCCCACCACACAGATGGAGAGGTAATTCTTGAATTACGCCTCAGACTCAGTGAGTCGTTGGTCATCATCAACTTTAATTGAGCATCAATTTARAAGTGAGATGAAA
NCR(T-nadl-Q) GGAACCTCTCTACACTCCTTAGCTGAGTGAGGCGTCACCTCTCCTCCCCACCACACAGATGGAGAGGTAATTCTTGAATTACGCCTCAGACTCAGTGAGTCGTTGGTCATCATCAACTTTAATTGAGCATCAATTTARAGTGAGATGAAA
NCR (K-nad4-C) GGAACCTCTCTACACTCCTTAGCTCAGTGAGGCGTCACCTCTCCTCCCCACCACACAGATCGCACAGETAATTCTTGAATTACGCCTCAGACTCAGTGAGTCGTTGETCATCATCAACTTTAATTGAGCATCAATTTAAAGTGAGATGAAA
NCR(H-nad5) GGAACCTCTCTACACTCCTTAGCTGAGTGAGGCGTCACCTCTCCTCCCCACCACACAGATGGAGAGGTAATTCTTGAATTACGCCTCAGACTCAGTGAGTCGTTGGTCATCATCAACTTTAATTGAGCATCAACTTAAAGTGAGATGAAA

(Fig. S1)
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R R R R R T L R R R R T R Y
NCR(I-cox1-E)CCATCTCCATCAATCGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATAAGATGGAGAGGTCGTAATCCCATCTCCAACTTTGTATTGAGCATCAATCAAAGTGAGATAGGACCATCTTCATCGATCGATTAGAA
NCR(T-nadl-Q)CCATCTCCATCAATCGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATAAGATGGAGAGGTCGTAATCCCATCTCCAACTTTGTATTGAGCATCAATCAAAGTGAGATAGGACCATCTTCATCGATCGATTAGAA
NCR (K-nad4-C) CCATCTCCATCAATCGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATAAGATGGAGAGGTCGTAATCCCATCTCCAACTTTGTATTGAGCATCAATCAAAGTGAGATAGGACCATCTTCATCGATCGATTAGAA

NCR (H-nad5) CCATCTCCATCAATCGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATAAGATGGAGAGGTCGTAATCCCATCTCCAACTTTGTATTGAGCATCAATCAAAGTGAGATAGGACCATCTTCATCGATCGATTAGAA
1

I e T
NCR(I-coxl-E)ATCATCCCTAGTATAGGATGAATTGATTTCAATCTCTGATGAGATGGCCTCTACCACCTWCCACCATCTTAGCTGAGTGAGGCETCACCTCTCCTCCCCATACCACACAGAGATGGAGAGGTAATTCCTGAATTACGCCTCAAACTCAGT
NCR(T-nadl-Q)ATCATCCCTAGTATAGGATGAATTGATTTCAATCTCTGATGAGATGGCCTCTACCACCTTCCACCATCTTAGCTGACGTGAGGCETCACCTCTCCTCCCCATACCACACACGACGATGGAGAGGTAATTCTTGAATTACGCCTCAAACTCAGT
NCR (K-nad4-C)ATCATCCCTAGTATAGCATGAATTCATTTCAATCTCTCATGCACATCGCCTCTACCACCTTCCACCATCTTACGCTGACGTGAGGCGTCACCTCTCCTCCCCATMCCACACAGAGATGCAGAGGTAATTCCTGAATTACGCCTCAAACTCAGT
NCR(H-nad5) ATCATCCCTAGTATAGGATGAATTGATTTCAATCTCTGATGAGATGGCCTCTACCACCTTCCACCATCTTAGCTGACTGAGCECECTCACCTCTCCTCCCCATACCACACACGACGATGGAGAGGTAATTCCTGAATTACGCCTCAGACTCAGT

L L
NCR(I-coxl-E)GAGTCATCAGCCATCATCAACTTTAATTGAGCATCAACTTAAAGTGAGATGAAACCATCTTCATCAGCTGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATGAGATGGAATCCACCATCTATCACCATATTAGC
NCR(T-nadl-Q) GAGTCATCAGCCATCATCAACTTTAATTGAGCATCAACTTAAAGTGAGATGAAACCATCTTCATCAGCTGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATGAGATGGAATCCACCATCTATCACCATATTAGC
NCR (K-nad4-C) GAGTCATCAGCCATCATCAACTTTAATTGAGCATCAACTTAAAGTGAGATGAAACCATCTTCATCAGCTGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATGAGATGGAATCCACCATCTATCACCATATTAGC
NCR (H-nad5) GAGTCATCAGCCATCATCAACTTTAATTGAGCATCAACTTAAAGTGAGATGAAACCATCTTCATCAGCTGATTAGAAATCATCCCTAGTATAGCGTTGATTTGATTTCAATCTCTGATGAGATGGAATCCACCATCTATCACCATATTAGC

] 1
T

LR e R s R T T I I T Y

NCR(I-cox1-E)TGAGTAGGCGTCACCTCTCCTCCCATACCACAGAGATGGAGAGGTAATTCTTGAATTACGCCTGTAACTCAGTGAATTATATCCCATCATCAACTTTGTATTGATGGTCAATCAAAGTGAGATGGAACCATCTTCATCAATCGATTAGAA

NCR(T-nadl-0Q) TGAGTAGGCGTCACCTCTCCTCCCATACCACAGAGATGGAGAGGTAATTCTTGAATTACGCCTGTAACTCAGTGAATTATATCCCATCATCAACTTTGTATTGATGGTCAATCAAAGTGAGATGGAACCATCTTCATCAATCGATTAGAA

NCR (K-nad4-C) TGAGTAGGCGTCACCTCTCCTCCCATACCACAGAGATGGAGAGGTAATTCTTGAATTACGCCTGTAACTCAGTGAATTATATCCCATCATCAACTTTGTATTGATGGTCAATCAAAGTGAGATGGAACCATCTTCATCAATCGATTAGAA

NCR (H-nad5) TGAGTAGGCGTCACCTCTCCTCCCATACCACAGAGATGGAGAGGTAATTCTTGAATTACGCCTGTAACTCAGTGAATTA%ATCCCATCATCAACTTTGTATTGATGGTCAATCAAAGTGAGATGGAACCATCTTCATCAATCGATTAGAA
1

LR R )
NCR(I-coxl1-E)ATCATCCCTAGTATAGGATGAATTGATTTCAATCTATGATGAGATGGAATCTACCACTCATTTACATTCATTATCTGAGTGAGGCGTCACCTCTCCCTCCATTCCGCACAGAGATGGAGAGGTAATTCTTGAATTACGCCTCAAACTCAG
NCR(T-nadl-Q)ATCATCCCTAGTATAGCGATGAATTGATTTCAATCTATGATGAGATGGAATCTACCATTCATCTACACTCATTATCTGCAGTGAGGCGTCACCTCTCCCTCCATTCCGCACAGAGATGGAGAGGTAATTCTTGAATTACGCCTCAAACTCAG
NCR (K-nad4-C) ATCATCCCTAGTATAGGATGAATTGATTTCAATCTATGATGAGATGGAATCTACCATTCATCTACACTCATTATCTGAGTGAGGCGTCACCTCTCCCTCCATTCCGCACAGAGATGGAGAGGTAATTCTTGAATTACGCCTCAGACTCAG
NCR(H-nad5) ATCATCCCTAGTATAGGATGAATTGATTTCAATCTATGATGAGATGGAATCTACCACTCATTTACATTCATTATCTGAGTGAGGCGTCACCTCTCCCTCCATTCCGCACAGAGATGGAGAGGTAATTCTTGAATTACGCCTCAAACTCAG

USFB1567 —=—

R R EE R R SRS E LRSS E R R R R R R R R EE R R EEEREEEE R EE R R EER R R R EEEE R EREEERE RN EREEEEEEEEEEEEREEEEEEEEEEEEEEEES]EEESE]
NCR(I-cox1-E) TGCAATTATATTCCATCTCCAACTTTAATTGAGCATCAATTTAAAGTGAGATGARACCATCTCCATCAACTGATTAGARATCATCTCTAGTATAIIGAGAATTGATTTCAATCCTCAGGTCATAGRAGAGAT Gmmmmm e e e e e e e e e
NCR(T-nadl-0) TGAATTATATTCCATCTCCAACTTTAATTGAGCATCAATTTAAAGTGAGATGAAACCATCTCCATCAACTGATTAGAAATCATCTCTAGTATAIIGAGAATTGATTTCAATCCTCAGGTGATAGRGAGAGAGGTGGCATCGTCTTAATTAA
NCR(K-nad4-C) TGCAATTATATTCCATCTCCAACTTTAATTGCAGCATCAATTTAAAGTGAGATGAAACCATCTCCATCAACTGATTAGARAATCATCTCTAGTATAIIGAGAATTGATTTCAATCCTCAGCTCATAGRAGAGAT GG —————— e e~
NCR (H-nad5) TGAATTA%ATTCCATCTCCAACTTTAATTGAGCATCAATTTAAAGTGAGATGAAACCATCTCCATCAACTGATTAGAAATCATCTCTAGTAT GAGAATTGATTTCAATqCTCAGGTGATA GAGA——————— e
T 1

NCR(I-cOx1-E)—————————————————— - —————————————— - —— 2324
NCR(T-nadl-Q) CTARAGCCARAGCACTTAAATAAAGTAAGAGGCATCCCCCTCTTACCGGCAGAATTGCAATTATAATCCTAGTTARA| 2457
NCR(K-nad4-C) ————————— = e e e 2348
NCR(H-nad5) ————————— 2359

Fig. S1. Alignment of the full-length sequences of the non-coding regions of four mitochondrial minichromosomes of the elephant louse,

1593
1630
1616
1630

1743
1780
1766
1780

1893
1930
1916
1930

2043
2080
2066
2080

2193
2230
2216
2230

Haematomyzus elephantis. USFB1567 and ELR are the primers used to amplify the coding regions of the 10 minichromosomes identified in the current study.
The two 346-bp repeat units are underlined in black and the four 225-bp repeat units are underlined in green. Short vertical lines in black and green separate

3233

repeat units. The 99-bp sequence at the 3’ end unique to 7-nadl-Q minichromosome is in red-line box. Asteroisks
hyphens “-” indicate absent nucleotides.

indicate identical nucleotides whereas



NCR(atp8-atp6-P-cox3)
NCR(cob-A-W-F-nadé6)

NCR(Y-cox2-E)

NCR(S2-R-nad4L-M-G-nad3)

NCR(L1-rrnL)
NCR(L2-rrnS)

NCR(atp8-atp6-P-cox3)
NCR (cob-A-W-F-nadé6)

NCR(Y-cox2-E)

NCR(S2-R-nad4L-M-G-nad3)

NCR(L1-rrnL)
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NCR(S2-R-nad4L-M-G-nad3)

NCR(L1-rrnL)
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NCR(atp8-atp6-P-cox3)
NCR (cob-A-W-F-nadé6)

NCR(Y-cox2-E)

NCR(S2-R-nad4L-M-G-nad3)

NCR(L1-rrnL)
NCR(L2-rrnS)

NCR(atp8-atp6-P-cox3
NCR(cob-A-W-F-nadé

NCR(Y-cox2-E)

NCR(S2-R-nad4L-M-G-nad3

NCR(L1-rrnL)
NCR(L2-rrnS)

NCR(atp8-atp6-P-cox3)
NCR(cob-A-W-F-nadé6)

NCR(Y-cox2-E)

NCR(S2-R-nad4L-M-G-nad3)

NCR(L1-rrnL)
NCR(L2-rrnS)
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NCR(L2-rrnS)

(Fig. S2)
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K*hkkhkkk*k *hkkhkkkhkkkkk * % * khkkhkkk khkkkkkhkkkhkkx * *kk **k * * *
-------------------------------------------------------------------------- CATTGTGGTTTTAGTTGCCCATGAGTCACGTCATGGAGGCTGTGTGGAGGTTTTTAGGCCTTARAAAGGGTTAAAT
- TTGCCCATGAGTCACGTCATGGAGGCTGTGTGGAGGTTTTTAGGCCTTAAAAGGGTTAAAT
- —-ATTTCTTAGCATTGTGGTTTTAGTTGCCCATGAGTCACGTCATGGAGGCTGTGTGGAGCTTTTTAGGCCTTARAAGGGTTAAAT
- -GTGATGCTTCAAGAGCATTGTTATTTTAGTTGCCCATGAGTCACGTCATGGAGGCTGTGTGCGAGGTTTTTAGGCCTTAAAAGGGTTAAAT
------------------------------------------------------------ CTGATGCTTCAAGAGCATTGTGGTTTTAGTTGCCCATGAGTCACGTCATGGAGGCTGTGTGCAGGTTTTTAGGCCTTAAAAGGGTTARAT
ATGTTGTACTTGAATCATCAGTGATTCCTTGTTTGAGGGCATCTGCCATTTATAATTATTGGCTATCCTTTAAGCCATTGTTATTTTAGTTGCCCGAGAGTCACGTTGGCGACCCATTGT TTTTTAGCCAGGTAAAAGGGTGATT

—— ELR

*kk *k * k% * * % * * khkhkhkkkhkhkkhhhhkhhhhkhhhhkhhhkhkhhhkhkhhhhhr

TTGGCCTTAATCTTCACTATACGCCTAATTTTTCAGTGACTTTGCAACACGAAAATATGTTATTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
TTGGCCTTAATCTTCACTATACGCCTAATTTTTCAGTGACTTTGCAACACAAAATATGTTATTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
TTGGCCTTAATCTTICACTITAGCCTAATTTTTCAGTCACTTITCCAACAGAAAATATGCTTATTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
TTGGCCITAATCTTICACTITITAGCCTAATTTTTCAGTCGACTTITCCAACAGAAAATATCGTTATTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
TTGGCCTTAATCTTCACTATAGCCTAATTTTTGAGTGACTTTGCAACAGAAAATATGTTATTTATGATATATCGATTGTAAAATCCTTCAGGATTATTTTATATGAATTTTACCCA:! AACCATCA ATGCATACTATACC
TTGCCTTCAAGTTCAACAATGTCACTTTTTTTCAGTGACTTTGCAACACAAAATATGTTATTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTATATACATACAGTAATAGCAATAACAAAACCACTTTATTACCATATACCCACGA CCTACC
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
CAGATACCCAGATACCGTATGTACCCCACGCC Al AGTAATACTAGATAGAGAGAGATTTATTATATAGATTACTTGAATA. AAGAAAGCAGTGTATTTCCAGTATACCCATAGTGATAACC
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

*kkkk
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTATTCATTCTTATCCA
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTATTCCTTCIT=======—=—m— ATCCA
ATTAATTAATTGATTAATA! TAAAAAAAAAGAACAAACATGCAT T AGACCCCTGTATACTTGTTAGTCGGCAGCCGACTAGCAAGAAGAAAGACTCCTIGTCTTTTATTCATTCT T == e e e e e e e e e e

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCTTTCTATTATTCATTCTT
AGTAACTA--TAATTGATGTAGA:! AAAGAAAAGAGTAACATACA TCGGAGACCCCTGTATACCTGCTAGTCGGCTGCCGACTAGCATGTAAGAAGGCTCCCTGCCTTCTATTATTCCTTCT Tmmm mm mm e e e e e
NNNNNNNNNNNNNTAAATACA:! ARAAGAAAAAAAA--AACATACA:! TCGGAGACCCCTGTATACCTGCTAGTCGGCAGCCGACTAGCATGTAAGAAGGCTCCCTGCCTTCTATTATTCCTTCI T === == mm——mm— =

R R 2 X e N T R

TCTCTATGGATAATTACCCTTAACA:! TCATA ATCCGTCCCCATATCCTACGATCCCTCCTTAGCAATAGAAGATCCAATTCATTATATAAATTATCATAAATAATAATTTAAAATAAAGCAGAATCTCCTACT-CTTATCC
TCTCTATGGATAATTACCCTTTACA:! TCATA ATCCGTCCCCATATCCTACGATCCCTCCTTAGCAATAGAAGATCCAATTCATTATATAAATTATCATAAATAATAATTTAAAATAAAGCAGAATCTCCTACTTCTTATCC
TCTCTATGGATAATTACCCCTAACA:! TCATA ATCCGTCCCCATATCCTACGATCCCTCCTTAGCAATAGAAGATCCAATTCATTATATAAATTATCATAAATAATAATTTAAAATAAAGCAGAATCTCCTACTTCTTATCC
TCTCTATGGATAATTACCCTTAATA TCATA ATCCGTCCCCATATCCTACGATCCCTCCTTAGCAATAGAAGATCCAATTCATTATATAAATTATCATAAATAATAATTTAAAATAAAGCAGAATCTCCTACTTCTTATCC
TCTCTATGGATAATTACCCCTAACA:! TCATA ATCCGTCCCCATATCCTACGATCCCTCCTTAGCAATAGAAGATCCAATTCATTATATAAATTATCATAAATAATAATTTAAAATAAAGCAGAATCTCCTACTTCTTATCC
TCTCTATGGATAATTACCCCTAATA:! TCATA ATCCGTCCCCATATCCTACGATCCCTCCTTAGCAATAGAAGATCCAATTCATTATATAAATTATCATAAATAATAATTTAAAATAAAGCAGAATCTCCTACTTCTTATCC

s s s
TAACGTAGTCCTCCA AACTAACGACACGCCTCCTCCTTTGGCTGATTCTTA TCGGTAGCTGATCCATCCCATCTCCAACTTTGTATTGAGCATCAATCAAA AGATAGGACCATCTTCATCGATCGATTAGAAAT
TAACGTAGTCCTCCA AACTAACGACACGCCTCCTCCTTTGGCTGATTCTTA TCGGTAGCTGATCCATCCCATCTCCAACTTTGTATTGAGCATCAATCAAA AGATAGGACCATCTTCATCGATCGATTAGAAAT
TAACGTAGTCCTCCA AACTAACGACACGCCTCCTCCTTTGGCTGATTCTTA TCGGTAGCTGATCCATCCCATCTCCAACTTTGTATTGAGCATCAATCAAA AGATAGGACCATCTTCATCGATCGATTAGAAAT
TAACGTAGTCCTCCA AACTAACGACACGCCTCCTICCTTTGGCTGATTCTTA TCGGTAGCTGATCCATCCCATCTCCAACTTTGTATTGAGCATCAATCAAA AGATAGGACCATCTTCATCGATCGATTAGAAAT
TAACGTAGTCCTCCA AACTAACGACACGCCTCCTICCTTTGGCTGATTCTTA TCGGTAGCTGATCCATCCCATCTCCAACTTTGTATTGAGCATCAATCAAA AGATAGGACCATCTTCATCGATCGATTAGAAAT
TAACGTAGTCCTCCA AACTAACGACACGCCTCCTCCITTGGCTGATTCTTA! TCGGTAGCTGATCCATCCCATCTCCAACTTTGTATTGAGCATCAATCAAA ‘AGATAGGACCATCTITCATCGATCGATTAGAAAT

I SR EEEd
aoaoaaoaQ
HHAHHd134d

T T

CATCCCTAGTATAGCATGAATTGATTTCAATCTCTCATGAGATGGCCTCTACNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN-NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
CATCCCTAGTATAGGATGAATTGATTTCAATCTCTGATGAGATGGCCTCTACCACCTTCTACCATCTTAGCTGA! TCACCTCTCCTCCC-ATACCACACAGAGATGGAGAGGTAATTCCTGAATTACGCCTCAAACTCAGTGA
CATCCCTAGTATAGGATGAATTGATTTCAATCTCTGATGAGATGGCCTCTACCATCTTCCACCA-CTTAACTGA TCACCTCTCCNNNN-NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
CATCCCTAGTATAGGATGAATTGATTTCAATCTCTGATGAGATGGCCTCTACCACCTTCCACCATCTTAACTGA TCACCTCTCCTCCCCATACCACACAGAGATGGAGAGGTAATTCCTGAATTACGCCTCAAACTCAGTGA
CATCCCTAGTATAGGATGAATTGATTTCAATCTCTGATGAGATGGCCTCTACCATCTTCCACCATCTTATCTGA TCACCTCTCCTCCCCATACCACACAGAGATGGAGAGGTAATTCCTGAATTACGCCTCAAACTCAGTGA
CATCCCTAGTATAGGATGAATTGATTTCAATCTCTGATGAGATGGCCTCTACCATCTCTTACCACTTTATCTGA TCACCTCTCCCTCC-ATCCCACACAGAGATGGAGAGGTAATTCCTGAATTACGCCTCAAACTCAGTGA
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aaaaaQ

hkkkhhhkkhkhhhkhhhhkhhhhkhkhhhkhhk
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
TCATCAGCCATCATCAACTTTAATTCGAGCATCAACTTAAAGTGAGATGAAACCATCTTCATCAGCTCATTAGAAATCATCCCTAGTATACGGTTCGATTTCATTTCAATCTCTGATCAGATGCANNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
TCATCAGCCATCATCAACTTTAATTGCAGCATCAACTTAAAGTGAGATGAAACCATCTTCATCAGCTCATTAGAAATCATCCCTAGTATACGGTTCGATTTCATTTCAATCTCTGATCAGATCCANNNNNNNNNNNNNNNNNNNNNNNNNNN
TCATCACGCCCATCATCAACTTTAATTGAGCATCAACTTAARACTCAGATGAAACCATCTITCATCACCTCGATTACAAATCATCCCTAGTATACCTTCATTTCATTTCAATCTCTCATCGACATGCNNNNNNNNNNNNNNNNNNNNNNNNNNNN
TNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

R

CITTAATTGCAGCATCAATTTAAAGTGAGATGARACCATCTCCATCAACTCGATTAGAAATCATCTCTACGTATATGAGAATTGATTTCAATCCTCAGGTCATACGAGAGATGGCAACCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
------------------------------------- TCTCCATCAACTCGATTAGAAATCATCTCTACGTATATGAGAATTGATTTCAATCCTCAGGTCGATACAGAGATCGCAACCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
- =GATGAAACCATCTCCATCAACTGATTAGAAATCATCTCTAGTATATGAGAATTGATTTCAATCCTCAGGTGATAGAGAGATGGAACCTCTCTACACTCCTTATCTGAGTGAGGCGTCACCTCT
e TCTCCATCAACTGATTAGAAATCATCTCTAGTATATGAGAATTGATTTCAATCCTCAGGTGATAGAGAGATGGAACCTCTCTACACTCCTTATCTGAGTGAGGCGTCACCTCT
- —--TCTCCATCAACTGATTAGAAATCATCTCTAGTATATGAGAATTGATTTCAATCCTCAGGTGATAGAGAGATGGAACCT -~ === == — e e e e
————————————————————————————————————— TCTCCATCAACTGATTAGAAATCATCTCTAGTATATGAGAATTGATTTCAATCCTCAGGTGATAGAGAGATGGAACCTCTCTACACTCCTTATCTGAGTGAGGCGTCACCTCT
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NCR (atp8-atp6-P-cox3) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 1574

NCR (cob-A-W-F-nadé6) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 1504
NCR(Y-cox2-E) CCTCCCCACCACACAGATGGAGAGGTAATTCTTGAATTACGCCTCAGACTCAGTGAGTCGTTGGTCATCATCAACTTTGTATTGATGGTCAATCAAAGTGAGATGAAACCATCTCCATCAATCGATTAGAAATCATCCCTAGTATAGGTT 1528
NCR (S2-R-nad4L-M-G-nad3) CCTCCCCACCACACAGATGGAGAGGTAATTCTTGAATTACGCCTCAGACTCAGTGAGTCCTTGGTCATCATCAACTTTGTATTGATGGTCAATCARAGTGAGATGGARA--———= ATAAAAATAGCTAAGTAGTCT—————— AAATATATT 1518
NCR(Ll-rrnL) =  —mm——————————— AGAAGGTTGG-=-=—=====——————————— CACATTAAGTGCCTTGAATTTAGAATTCAACTAT Gmmmmmm e e e e e e AGGTTAGATGG=-———————ee TTATTCCGCCTCACCTTCTmmm e 1393
NCR(L2-rrnS) CCTCCCCACCACACAGATGGAGAGGTAATTCTTGAATTACGCCTCAGACTCAGTGAGTCGTTGGTCATCATCAACTTTGTATTGATGGTCAATCAAAGTGAGATGAAACCATCTCCATCAATCGATTAGAAATCATCCCTAGTATAGGTT 1586
NCR(atp8-atp6-P-cox3) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 1724
NCR (cob-A-W-F-nad6) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 1654
NCR(Y-cox2-E) ATTTGATTTCAATCTCTCATAAGATCGCAGAGCCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 1678
NCR(S2-R-nad4L-M-G-nad3) CGATTT Al CGGATGCCTTGAAAGCATCAGGTAGTGACTAACTTTCACTTTTAGCTTAGAGC ATATTATCCATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 1651
NCR(L1-rrnL) ART T e e e AATTCTTGTAAATTGTTTTAGTTGAATTACACATTAATTATTACTGATAAAGACATAAATGATAAGTCAGTCTTTGCTGAAGTAACAATTGAGATTGAAAAGGTTTCAATAAATT 1511
NCR(L2-rrnS) ATTTGATTTCAATCTCTCATGCAGCATGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 1736
NCR(atp8-atp6-P-cox3) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 1874
NCR (cob-A-W-F-nadé6) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 1804
NCR(Y-cox2-E) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 1828
NCR(S2-R-nad4L-M-G-nad3) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 1801
NCR(L1-rrnL) AGAATAAACTGTGAAGGATTGTCACAACATAAGACAAGTAAGGGTTGTTCCTGTACCTTTTGTATCAGGGTTTGAGGAATAAAATAGTTCATTTACAACT TCCCGAAA! AGATCTTTGATGGGAGTCAAGGTTGTTGTCATTACCA 1661
NCR(L2-rrnS) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCATCATCAACTTTAATTGAGCATCAA 1886
NCR(atp8-atp6-P-cox3) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 2024
NCR (cob-A-W-F-nadé6) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 1954
NCR(Y-cox2-E) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 1978
NCR(S2-R-nad4L-M-G-nad3) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGCCTCTACCATCTCTTACCACTTTATCTCAGTGACGCGTCACCTCTCCCTCCATCCCACACACGAGAT 1951
NCR(L1-rraL) TCTGCAATCTCATTAAAGTGGTGAAAATCGATTAGAAATCATCCCTAGTATAGGATGAATTGATTTCAATCTCTGATGAGATGGCCTATACCATCTCTTACCACTTTATCTGAGTGAGGCGTCACCTCTCCCTCCATCCCACACAGAGAT 1811
NCR(L2-rrnS) CTTAAAGTGAGATGAAACCATCTTCATCAGCTGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATGAGATGGAATCCACCATCTATCACCATATTAGCTGAGTAGGCGTCACCTCTCCTCCCATACCACACAGAT 2036
NCR(atp8-atp6-P-cox3) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAATTACGCCTCAAACTCAGTCAGTCCTTGCETCATCATCAACTTTAATT 2174
NCR (cob-A-W-F-nadé6) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTAATTCCTCGAAGTACGCCTCAAACTCA-— === ——mm e e e e e e e TGAGTCGTTGGTCATCATCAACTTTAATT 2081
NCR(Y-cox2-E) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN - 2076
NCR(S2-R-nad4L-M-G-nad3) AGAGCTAATTCCTCAATTACGCCTCAAACTCAGTGACGTCETTGEGTCATCATCAACTTTAATTCAGCATCAAC T TAR A G T G mmm e e e e e e e e e e - 2034
NCR(L1-rrnL) AGAGGTAATTCCTGAATTACGCCTCAAACTCAGTGAGTCGTTGGTCATCATCAACTTTAATTGAGCATCAACTTAAAGT G- - 1894
NCR(L2-rrnS) AGAGGTAATTCCTGAATTACGCCTCAAACTCAGTGAGTCETTGETCATCATCAACT TTAATTCAGCATCARCT TARRGT G m = e e e e e e e e e e e e e e e 2119
NCR (atp8-atp6-P-cox3 AGCATCAACTTAAAGTGAGATGAAACCATCTCCATCAATCGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATAAGATGGAGAGGTTGAAATTTAGTAAATTACGCCTTACTCCCCCCTTGGGAGGTCGAAATT 2324
NCR (cob-A-W-F-nad6 AGCATCAACTTAAAGTGAGATGAAACCATCTCCATCAATCGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATAAGATGGAGAGGTTGAAATTTAGTAAATTACGCCTTACTCCCCCCTTGGGAGGTCGAAATT 2231
NCR(Y-cox2-E) - NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 2208
NCR(S2-R-nad4L-M-G-nad3 - -AGATGAAACCATCTCCATCAATCGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATAAGATGGAGAGGTTGAAATTTAGTAAATTACGCCTTACTCCCCCCTT AGGTCGAAATT 2165
NCR(L1-rrnL) ) - -AGATGAAACCATCTCCATCAATCGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATAAGATGGAGAGGTTGAAATTTAGTAAATTACGCCTTACTCCCCCCTT AGGTCGAAATT 2025
NCR(L2-rrnS) = —===m—m——————————- AGATGAAACCATCTCCATCAATCGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATAAGATGGAGAGGTTGAAATTTAGTAAATTACGCCTTACTCCCCCCTT AGGTCGAAATT 2250
*************************************************************************************:
NCR (atp8-atp6-P-cox3) TGACCCTAATTTCCTGAGGAAATCCCATAGAATTTCCCTCCAAGAA AAAATTAGGTCGTAATTCCATCTCCAACTTTAATTGAGCATCAATTTAAAGTGAGATGAAACCATCTCCATCAACTGATTAGAAATCATCTCTAGTATAT 2474
NCR (cob-A-W-F-nadé6) TGACCCTAATTTCCTGAGGAAATCCCATAGAATTTCCCTCCAAGAA AAAATTAGGTCGTAATTCCATCTCCAACTTTAATTGAGCATCAATTTAAAGTGAGATGAAACCATCTCCATCAACTGATTAGARAATCATCTCTAGTATAT 2381
NCR(Y-cox2-E) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATTCCATCTCCAACTTTAATTCAGCATCAATTTARAAGTGAGATGAARACCATCTCCATCAACTCATTACGAAATCATCTCTAGTATAT 2358
NCR(S2- R-nad4L-M—G—nad3) TGACCCTAATTTCCTGAGGAAATCCCATAGAATTTCCCTCCAAGAA AAAATTAGGTCGTAATTCCATCTCCAACTTTAATTGAGCATCAATTTAAAGTGAGATGAAACCATCTCCATCAACTGATTAGAAATCATCTCTAGTATAT 2315
NCR(L1-rrnL) TGACCCTAATTTCCTGAGGAAATCCCATAGAATTTCCCTCCAAGAA AAAATTAGGTCGTAATTCCATCTCCAACTTTAATTGAGCATCAATTTAAAGTGAGATGAAACCATCTCCATCAACTGATTAGAAATCATCTCTAGTATAT 2175
NCR(L2-rrnS) TGACCCTAATTTCCTGAGGAAATCCCATAGAATTTCCCTCCAAGAA AAAATTAGGTCGTAATTCCATCTCCAACTTTAATTGAGCATCAATTTAAAGTGAGATGAAACCATCTCCATCAACTGATTAGAAATCATCTCTAGTATAT 2400
USFB1567 —s=—
NCR(atp8-atp6-P-cox3) khkkkkkkhkhkkkhkhkhkhhhkkhkhkkkkhkhkhkhkkhk*
NCR(cob-A-W-F-nad6) AGAATTGATTTCAATCCTCAGGTGATAGAGAGATGGAACCT ———TGGCCCTTTGATCACATTCARG=GCCG mmmm e e e e e e e e e 2543
NCR(Y-cox2-E) AGAATTGATTTCAATCCTCAGGTGATAGAGAGATGGAACCT-—-TGGCCCTTTGATCACATTCAAG-GCCGTTGCCTCAR —— = — — e o 2459
NCR(SZ-R-nad4L-M—G—nad3) AGAATTGATTTCAATCCTCAGGTGATAGAGAGATGGAACCTCTCTACACTCCTTATCTGAGTGAGGCGTCACCTCTCCTCCCCACCACACAGATGGAGAGGTAATTCTTGAATTACGCCTCAGACTCAGTGAGTCGTTGGTCATCATCA 2508
NCR(L1-rrnL) AGAATTGATTTCAATCCTCAGGTGATAGAGAGATGGAACCTCTCTACACTCCTTATCTGAGTGAGGCGTCACCTCTCCTCCCCACCACACAGATGGAGAGGTAATTCTTGAATTACGCCTCAGACTCAGTGAGTCGTTGGTCATCATCA 2465
NCR(L2-rrnS) AGAATTGATTTCAATCCTCAGGTGATAGAGAGATGGAACCT = mmmm e e e e e e e e 2218
AGAATTGATTTCAATCCTCAGGTGATAGAGAGATGGAACCTCTCTACACTCCTTATCTGAGTGAGGCGTCACCTCTCCTCCCCACCACACAGATGGAGAGGTAATTCTTGAATTACGCCTCAGACTCAGTGAGTCGTTGGTCATCATCA 2550
NCR(@tP8-atp6-P-COX3)  —= === oo o o e e e e e e e e e e e 2543
NCR(COb-A-W-F-nad6) — === o e e e e —————————— o 2459
NCR(Y-cox2-E) ACTTTGTATTGATGGTCAATCAAAGTGAGATGAAACCATCTCCATCAATCGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATGAGATGCGAGAGGTTGTGTCACCGCCACTTACAGGC TATCTACAATATCT 2658
NCR(S2-R-nad4L-M-G-nad3) ACT T AT TGO OO A A A G T A G AT A A o o o o o o o o o o o o o o o o o o o oo 2509
NCR(LI-rrnL) e e e e e e e e e e e e e e e e e 2218
NCR(L2-rrnS) ACTTTGTATTGATGGTCAATCAAAGTGAGATGAAACCATCTCCATCAATCGATTAGAAATCATCCCTAGTATAGGTTGATTTGATTTCAATCTCTGATGAGATGGCATGAT TAGCCT == = = m e e e e e e e e e 2668

Fig. S2. Alignment of the sequences of the partially-sequenced non-coding regions of six mitochondrial minichromosomes of the elephant louse, Haematomyzus
elephantis. The un-sequenced nucleotides were indicated with “N”. ELR (downstream coding region) and USFB1567 (upstream coding region) are the primers
used to amplify the coding regions of the 10 minichromosomes of the elephant louse identified in the current study. Asteroisks “*” indicate identical nucleotides
whereas hyphens “-” indicate absent nucleotides.
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Fig. S3(A). Phylogenetic relationship of the elephant louse, Haematomyzus elephantis, with other parasitic lice
(Phthiraptera), booklice and barklice (Psocoptera). The trees were constructed using Bayesian (upper) and maximum
likelihood (lower) methods with concatenated sequences of 11 mitochondrial protein-coding genes (8,040
nucleotides). Posterior probability (BI-PCG tree) and bootstrap support value (%, ML-PCG tree) for each grouping
were indicated near the branch nodes. Trees were rooted with the true bug, Alloeorhynchus bakeri.
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Fig. S3(C). Phylogenetic relationship of the elephant louse, Haematomyzus elephantis, with other parasitic lice
(Phthiraptera), booklice and barklice (Psocoptera). The trees were constructed using Bayesian (upper) and maximum
likelihood (lower) methods with concatenated sequences of 11 mitochondrial (mt) protein-coding genes and the mt
rRNA genes (9,530 nucleotides). Posterior probability (BI-PCGRNA tree) and bootstrap support value (%,
ML-PCGRNA tree) for each grouping were indicatednear the branch nodes. Trees were rooted with the true bug,
Alloeorhynchus bakeri. Drawing of insects here and in Fig. S3(A) and (B) was by Hu Li.
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Fig. S4. Inferred secondary structures of the mitochondrial tRNAs of the elephant louse, Haematomyus
elephantis. The three nucleotides that differ between L1 and L2 are boxed.
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Fig. S5. Comparison of the Hopp/Woods hydrophilicity profiles of NADG6 proteins of the elepahnt louse,
Haematomyzus elephantis, with the human lice, pig louse, fly and human. Amino acids are along the
horizontal lines. Hydrophilicity values of amino acids are along the vertical lines.
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He_NADG6 MLMMLVBKILFWFTQILFWLSSSIVTEMISHISFTIIVSFWSFHTWSSEFAPEMFTYATHEE
Ha_NAD6 MrowrcclBraarcsnYLWMASSCSsMVVESHsvoIMMY SHMEAMsHTHYWIVIEHS IMELEGE
Hs_NAD6 MrowrcclBraarcsnYLWMASSCSsMVVESHsvoIMMY SHMEAMsHTHYWIVIEHS IMELEGE
Pp_NAD6 MVKVEYBLSLVCLVYMSLTKSLVIMEEDMAFMGRII IKELEsLYfTSnwrwEELLLEVVEE
Ph_NAD6 MTESIPLSLLEYVVAMFFTFLILVGSDLLLKEFSHAMTVFTVGLLILLNSYSSWSWHHLWLEIHGE
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He_NAD6 HTILTTFMIBMWSPR --- WSKVGRPLHSLSKVVAWFVVVVLFECLTBSIMLDENTGVTLPWLWV-

Ha_NAD6 EEVrEsSFIEMVMLPNP---DLGVFNRKWNYNMGLSMEMLEMETS IYBr¥vDRNEPEELPISLHLYAYG-

Hs_NAD6 EEVrHEsrIEMVMLPNP---DLGVFNRKWNYNMGLSMEMLEMETS IYBr¥vDRNEPEELPISLHLYAYG-

Pp_NAD6 EEVvISVEHVVMPGPSA-LHWSVDKGSTHMTFVLVLIBAVAISYBDELDSFFSLTYSTCRLNMLSN -

Ph_NAD6 [EERISESMAFIVTPKINSSKDWSSSLSFMSAFWIETSVElSAMMWKEMEFRKEWSDEYSTESVSETYNS
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He_NADG6 —NTSWMG\;QDWSAGISNII.HWS—WI.SHFI‘VWPNVC I.GFI‘MLMI-FS—SSTYIKI-S.Y.A-F
Ha_NAD6 -BECcFrLLLFUHLEMECIMNYG-YRSTIYH

Hs_ NAD6 -BECcFFLLLFUHLEMEGIMNYG-YRSTIYH

Pp_NAD6 -SSFLYPEGWHVLLIGLLLMLPVMEBVLESFYGRSAEHYWE

Ph_NAD6 LEMDLKVYTAVVELLIYILMLPVMEBVLTSPYSRSSAAGWGIY

Fig. S6. Alignment of the putative amino acid sequences of mitochondrial NADG6 proteins of the elephant louse
and four sucking lice (Anoplura). Conserved amino acid sequences were highlighted in colors. Abbreviations of
species names are: He — Haematomyzus elephantis (elephant louse), Ha — Haematopinus apri (wild pig louse),
Hs — Haematopinus suis (domestic pig louse), Pp — Pthirus pubis (human pubic louse), and Ph — Pediculus
humanus (human body louse). Alignment was with Geneious 7.0.4. BLOSUM cost matrix was used; gap open
cost was 10 and gap extend cost was 5.





