Table S1. Origin and relevant information on the specimens and mitochondrial genomes used in this study.

	Class/Superorder
	Order
	Superfamily
	Famliy
	Species
	GenBank number
	Reference

	Pycnogonida
	
	
	Ammotheidae
	Achelia bituberculata
	AY457170
	Park et al. 2007

	
	
	
	
	Ammothea carolinensis
	GU065293
	Carapelli et al. 2013

	
	
	
	
	Tanystylum orbiculare
	GU370074
	Masta et al. 2010

	
	
	
	
	Ammothea hilgendorfi
	GU370075
	Masta et al. 2010

	
	
	
	Colossendeidae
	Colossendeis megalonyx
	HQ450773
	Dietz et al. 2011

	
	
	
	Nymphonidae
	Nymphon gracile
	DQ666063
	Direct Submission

	Xiphosura
	
	
	Limulidae
	Carcinoscorpius rotundicauda
	JQ178358
	Direct submission

	
	
	
	
	Limulus polyphemus
	NC003057
	Lavrov et al. 2000

	
	
	
	
	Tachypleus tridentatus
	NC012574
	Baek et al. 2014

	
	Solifugae
	
	Eremobatidae
	Eremobates c.f palpisetulosus
	EU520642
	[bookmark: RANGE!H5]Masta and Boore, 2008

	
	
	
	Ammotrechidae
	Nothopuga sp.
	NC009984
	Fahrein et al., 2007

	
	Thelyphonida
	
	Thelyphonidae
	Mastigoproctus giganteus
	EU520643
	Masta and Boore, 2008

	
	Amblypygi
	
	Phrynidae
	Phrynus sp.
	EU520641
	Masta and Boore, 2008

	
	
	
	Phrynichidae
	Damon diadema
	NC011293
	Direct submission

	
	Scorpiones
	
	Scorpionidae
	Heterometrus longimanus
	NC029207
	Direct Submission

	
	
	
	Chactidae
	Uroctonus mordax
	NC010782
	[bookmark: RANGE!H11]Masta and Boore, 2008

	
	
	
	Vaejovidae
	Vaejovis smithi
	NC035567
	Direct Submission

	
	
	
	Buthidae
	Tityus serrulatus
	NC027855
	Martins et al.2015

	
	
	
	
	Buthus occitanus
	EU523755
	Masta and Boore, 2008

	
	
	
	
	Mesobuthus martensii
	NC009738
	Choi et al. 2007

	
	
	
	
	Mesobuthus gibbosus
	AJ716204
	Jones et al. 2007

	
	
	
	
	Centruroides limpidus
	NC006896
	Dávila et al., 2005

	
	Araneae
	
	Heptathelidae
	Heptathela hangzhouensis
	NC005924
	[bookmark: RANGE!H18]Qiu et al., 2005

	
	
	
	Liphistiidae
	Liphistius erawan
	NC020323
	Podsiadlowski et al. 2012

	
	
	
	Euagridae
	Phyxioschema suthepium
	NC020322
	Direct submission

	
	
	
	Nemesiidae
	Calisoga longitarsis
	EU523754
	Masta and Boore, 2008

	
	
	
	Theraphosidae
	Ornithoctonus huwena
	NC005925
	Qiu et al., 2005

	
	
	
	Hypochilidae
	Hypochilus thorelli
	EU523753
	Masta and Boore, 2008

	
	
	
	Pholcidae
	Pholcus sp.
	KJ782458 
	Pan et al. 2014

	
	
	
	
	Pholcus phalangioides
	NC020324 
	Direct submission

	
	
	
	Cybaeidae
	Argyroneta aquatica
	NC026863
	Liu et al. 2015

	
	
	
	Agelenidae
	Agelena silvatica
	NC033971
	Zhu et al. 2016

	
	
	
	Selenopidae
	Selenops bursarius
	NC024878
	Pan et al. 2014

	
	
	
	Pelleninae
	Habronattus oregonensis
	NC005942
	Masta and Boore, 2004

	
	
	
	Araneidae
	Araneus angulatus
	NC032402
	Fang et al. 2015

	
	
	
	Araneidae
	Araneus ventricosus
	NC025634
	Wang et al. 2014

	
	
	
	Araneidae
	Argiope bruennichi
	NC024281
	Direct submission

	
	
	
	Araneidae
	Neoscona adianta
	NC029756
	Direct Submission

	
	
	
	Araneidae
	Neoscona theisi
	NC026290
	Direct submission

	
	
	
	Araneidae
	Neoscona nautica
	NC029755
	Direct Submission

	
	
	
	Araneidae
	Neoscona scylla
	NC044101
	Direct Submission

	
	
	
	Araneidae
	Cyrtophora moluccensis
	KM820884
	Direct Submission

	
	
	
	Araneidae
	Hypsosinga pygmaea
	NC028078
	Direct Submission

	
	
	
	Araneidae
	Cyclosa argenteoalba
	NC027682
	Direct submission

	
	
	
	Araneidae
	Cyrtarachne nagasakiensis
	NC028077
	Li et al. 2015

	
	
	
	Araneidae
	Argiope amoena
	NC024282
	Direct submission

	
	
	
	Nephilidae
	Nephila clavata
	NC008063
	Direct submission

	
	
	
	Lycosidae
	Pardosa laura
	NC025223
	Direct submission

	
	
	
	
	Wadicosa fidelis
	NC026123
	Direct submission

	
	
	
	
	Pirata subpiraticus
	NC025523
	Wang et al. 2014

	
	
	
	Pisauridae
	Dolomedes angustivirgatus
	NC031355
	Fang et al.2019

	
	
	
	Oxyopidae
	Oxyopes sertatus
	NC025224
	Pan et al. 2014

	
	
	
	Thomisidae
	Ebrechtella tricuspidata
	KU852748
	Direct Submission

	
	
	
	
	Oxytate striatipes
	NC025557
	Kim et al. 2014

	
	
	
	Salticidae
	Telamonia vlijmi
	NC024287
	Kim et al. 2014

	
	
	
	
	Plexippus paykulli
	NC024877
	Pan et al. 2014

	
	
	
	
	Carrhotus xanthogramma
	NC027492
	Li et al. 2015

	
	
	
	Tetragnathidae
	Tetragnatha maxillosa
	KP306789
	Wang et al.2016

	
	
	
	
	Tetragnatha nitens
	NC028068
	Wang et al.2016

	
	Opiliones
	
	Phalangiidae
	Oligolophus tienmushanensis
	NC029887
	Choi et al. 2016

	
	
	
	
	Opilio parietinus
	NC014700
	Podsiadlowski and Fahrei, 2010

	
	
	
	
	Phalangium opilio
	EU523757
	[bookmark: RANGE!H57]Masta and Boore, 2008

	
	Ricinulei
	
	Ricinoididae
	Pseudocellus gertschi
	NC023451
	Direct submission

	
	
	
	
	Pseudocellus pearsei
	EU024483
	Direct Submission

	
	
	
	
	Cryptocellus narino
	NC023450
	Direct submission

	
	
	
	
	Ricinoides karschii
	NC023452
	Direct submission

	
	Pseudoscorpiones
	
	Pseudogarypidae
	Pseudogarypus banksi
	JQ040544 
	[bookmark: RANGE!H62]Ovchinnikov and Masta, 2012

	
	
	
	Atemnidae
	Paratemnoides elongatus
	NC017752
	Ovchinnikov and Masta, 2012

	Parasitiformes
	Mesostigmata
	Cercomegistoidea
	Asternoseiidae
	Asternoseius sp.
	MN622221
	Arribas et al. 2020

	
	
	Celaenopsoidea
	Diplogyniidae
	Microdiplogynium sp.
	MK270523
	Arribas et al. 2020

	
	
	
	
	Quadristernoseta c.f. longigynium
	MK270522
	Arribas et al. 2020

	
	
	
	
	Quadristernoseta c.f. intermedia
	MK270521
	Arribas et al. 2020

	
	
	
	
	Trematuridae sp1.
	MN622242
	Arribas et al. 2020

	
	
	
	Dinychidae
	Urodiaspis sp.
	MN622190
	Arribas et al. 2020

	
	
	
	
	Trachytes sp1.
	MN622197
	Arribas et al. 2020

	
	
	
	Discourellidae
	Discourella sp.
	MN622191
	Arribas et al. 2020

	
	
	Rhodacaroidea
	Rhodacaridae
	Rhodacarus sp1.
	MN622243
	Arribas et al. 2020

	
	
	
	
	Rhodacarus sp2.
	MN622181
	Arribas et al. 2020

	
	
	Ascoidea
	Ologamasidae
	Stylochyrus rarior
	NC013474
	Arribas et al. 2020

	
	
	
	Ascidae
	Zerconopsis sp.
	MN622241
	Arribas et al. 2020

	
	
	Rhodacaroidea
	
	Rhodacarus sp3.
	MN622233
	Arribas et al. 2020

	
	
	Parasitoidea
	Parasitidae
	Holoparasitus sp.
	MN622193
	Arribas et al. 2020

	
	
	
	
	Pergamasus sp.
	MN622219
	Arribas et al. 2020

	
	
	
	
	Pergamasus crassipes
	MN622231
	Arribas et al. 2020

	
	
	
	
	Parasitidae sp.
	MN622232
	Arribas et al. 2020

	
	
	
	
	Parasitus wangdunqingi
	MK270528
	Xue et al.2020

	
	
	
	Pachylaelapidae
	Pachylaelaps silviae
	MN622244
	Arribas et al. 2020

	
	
	Eviphidoidea
	Macrochelidae
	Macrocheles glaber
	MK270525 
	Xin et al. 2020

	
	
	
	
	Macrocheles muscaedomesticae
	MK270526
	Xin et al. 2020

	
	
	
	
	Macrocheles nataliae
	MK270527 
	Xin et al. 2020

	
	
	Rhodacaroidea
	Digamasellidae
	Dendrolaelaps sp.
	MN622209
	Arribas et al. 2020

	
	
	Phytoseioidea
	Blattisociidae
	Blattisocius tarsalis
	NC046027
	Xue et al. 2020

	
	
	
	Phytoseiidae
	Euseius nicholsi
	NC026788
	Xin et al. 2016

	
	
	
	
	Metaseiulus occidentalis
	EF221760
	Jeyaprakash and Hoy, 2007

	
	
	
	
	Phytoseiulus persimilis
	NC014049
	Dermauw et al. 2010

	
	
	Dermanyssoidea
	Laelapidae
	Hypoaspis linteyini
	NC046028
	Xue et al. 20120

	
	
	
	
	Coleolaelaps c.f. liui
	MK270524 
	Xue et al. 2019

	
	
	
	
	Gaeolaelaps aculeifer
	MN622222
	Arribas et al. 2015

	
	
	
	
	Gaeolaelaps sp.
	MN622203
	Arribas et al. 2020

	
	
	
	
	Cosmolaelaps vacuus
	MN622245
	Arribas et al. 2020

	
	
	Dermanyssoidea
	Varroidae
	Varroa destructor
	NC004454
	Navajas et al. 2002

	
	
	
	Trematuridae
	Trematuridae sp.
	MN622177
	Arribas et al. 2020

	
	
	
	Trachytidae
	Trachytes sp.
	MN622251
	Arribas et al. 2020

	
	
	
	Zerconidae
	Zercon sp.
	MN622175
	Arribas et al. 2020

	
	Holothyrida
	Holothyroidea
	Allothyridae
	Allothyrus sp.
	KC769586
	Burger et al. 2014

	
	Ixodida
	Ixodoidea
	Argasidae
	Argas africolumbae
	NC019642
	Mans et al. 2012

	
	
	
	
	Argas boueti
	NC033856
	Direct Submission

	
	
	
	
	Argas brumpti
	NC033855
	Direct Submission

	
	
	
	
	Argas lagenoplastis
	NC023369
	Burger et al. 2014

	
	
	
	
	Argas miniatus
	NC023371
	Burger et al. 2014

	
	
	
	
	Argas persicus
	KJ133581
	Direct Submission

	
	
	
	
	Argas sp.
	KC769588
	Burger et al. 2014

	
	
	
	
	Argas striatus
	KR907242
	Direct Submission

	
	
	
	
	Ornithodoros zumpti
	NC033857
	Direct Submission

	
	
	
	
	Argas walkerae
	KJ133585
	Direct Submission

	
	
	
	
	Antricola mexicanus
	NC023340
	Direct Submission

	
	
	
	
	Ornithodoros brasiliensis
	NC023373
	Direct Submission

	
	
	
	
	Ornithodoros rostratus
	NC023372
	Direct Submission

	
	
	
	
	Carios capensis
	AB075953
	Shao et al. 2004

	
	
	
	
	Nothoaspis amazoniensis
	NC033900
	Direct Submission

	
	
	
	
	Carios faini
	KJ133589
	Mans et al.2019

	
	
	
	
	Ornithodoros compactus
	KY457533
	Direct Submission

	
	
	
	
	Ornithodoros costalis
	KJ133591
	Direct Submission

	
	
	
	
	Ornithodoros kalahariensis
	KJ133605
	Direct Submission

	
	
	
	
	Ornithodoros moubata
	NC004357
	Shao et al. 2004

	
	
	
	
	Ornithodoros noorsveldensis
	KJ133602
	Direct Submission

	
	
	
	
	Ornithodoros phacochoerus
	KJ133596
	Direct Submission

	
	
	
	
	Ornithodoros porcinus
	NC005820
	Shao et al. 2005

	
	
	
	
	Ornithodoros savignyi
	NC037525
	Direct Submission

	
	
	
	
	Ornithodoros waterbergensis
	KJ133593
	Direct Submission

	
	
	
	Ixodidae
	Ixodes hexagonus
	NC002010
	Black & Roehrdanz, 1998

	
	
	
	
	Ixodes holocyclus
	NC005293
	Shao et al. 2005

	
	
	
	
	Ixodes pavlovskyi
	NC023831
	Direct submission

	
	
	
	
	Ixodes persulcatus
	NC004370
	Shao et al. 2005

	
	
	
	
	Ixodes ricinus
	NC018369
	Montagna et al. 2012

	
	
	
	
	Robertsicus elaphensis
	NC017758
	Direct submission

	
	
	
	
	Haemaphysalis bancrofti
	NC041076
	Direct submission

	
	
	
	
	Haemaphysalis concinna
	NC034785
	Direct submission

	
	
	
	
	Haemaphysalis flava
	NC005292
	Haemaphysalis flava

	
	
	
	
	Haemaphysalis formosensis
	NC020334
	Burger et al. 2013

	
	
	
	
	Haemaphysalis hystricis
	NC039765
	Direct Submission

	
	
	
	
	Haemaphysalis japonica
	NC037246
	Direct Submission

	
	
	
	
	Haemaphysalis longicornis
	NC037493
	Direct Submission

	
	
	
	
	Haemaphysalis parva
	NC020335
	Burger et al. 2013

	
	
	
	
	Amblyomma triguttatum
	NC005963
	Shao et al. 2005

	
	
	
	
	Aponomma fimbriatum 
	NC017759
	Burger et al. 2013

	
	
	
	
	Dermacentor nuttalli
	NC028528
	Direct Submission

	
	
	
	
	Dermacentor silvarum
	NC026552
	Chang et al.2016

	
	
	
	
	Haemaphysalis longicornis
	NC037493
	Direct Submission

	
	
	
	
	Archaeocroton sphenodonti
	NC017745
	Barker et al.2019

	
	
	
	
	Bothriocroton concolor
	NC017756
	Burger et al. 2012

	
	
	
	
	Bothriocroton undatum
	NC017757
	Burger et al. 2012

	
	
	
	
	Amblyomma cajennense
	NC020333
	Burger et al. 2013

	
	
	
	
	Amblyomma sculptum
	NC032369
	Direct Submission

	
	
	
	
	Amblyomma americanum
	NC027609
	Direct Submission

	
	
	
	
	Dermacentor nitens
	NC023349
	Burger et al. 2014

	
	
	
	
	Rhipicephalus australis
	NC023348
	Burger et al. 2014

	
	
	
	
	Rhipicephalus geigyi
	NC023350
	Burger et al. 2015

	
	
	
	
	Rhipicephalus microplus
	NC023335
	Burger et al. 2016

	
	
	
	
	Rhipicephalus sanguineus
	NC002074
	Shao et al. 2004

	
	
	
	
	Rhipicephalus simus
	KJ739594
	Direct Submission

	Acariformes
	Trombidiformes
	Eriophyoidea
	Eriophyidae
	Leipothrix sp.
	KX027362
	Xue et al. 2017

	
	
	
	
	Epitrimerus sabinae
	NC029208
	Xue et al. 2016

	
	
	
	
	Phyllocoptes taishanensis
	NC029209
	Xue et al. 2016

	
	
	
	Diptilomiopidae
	Rhinotergum shaoguanense
	NC034150
	Xue et al. 2017

	
	
	Anystoidea
	Anystidae
	Anystis sp.
	MN622239
	Arribas et al. 2020

	
	
	Labidostommatoidea
	Labidostomidae
	Labidostoma sp.
	MN622186
	Arribas et al. 2020

	
	
	
	
	Trombidiformes sp.
	MN622194
	Arribas et al. 2020

	
	
	Bdelloidea
	Bdellidae
	Cyta sp.
	MN622249
	Arribas et al. 2020

	
	
	Pygmephoroidea
	Pygmephoridae
	Mahunkania secunda
	MZ425440
	This study

	
	
	
	
	Luciaphorus auriculariae
	MZ425439
	This study

	
	
	
	Siteroptidae
	Siteroptes sp.
	MZ425441
	This study

	
	
	Cheyletoidea
	Demodicidae
	Demodex brevis
	NC026101
	Palopoli et al. 2014

	
	
	
	
	Demodex folliculorum
	NC026102
	Palopoli et al. 2014

	
	
	Tetranychoidea
	Tetranychidae
	Oligonychus shinkajii
	MZ425445
	This study

	
	
	
	
	Tetranychina harti
	MZ425446
	This study

	
	
	
	
	Panonychus citri
	NC014347
	Yuan et al. (2010)

	
	
	
	
	Panonychus ulmi
	NC012571
	Direct submission

	
	
	
	
	Amphitetranychus viennensis
	NC032381
	Direct Submission

	
	
	
	
	Tetranychus cinnabarinus
	NC014399.
	Direct submission

	
	
	
	
	Tetranychus kanzawai
	NC024676
	Chen et al. 2014

	
	
	
	
	Tetranychus ludeni
	NC024677
	Chen et al. 2014

	
	
	
	
	Tetranychus malaysiensis
	NC024678
	Chen et al. 2014

	
	
	
	
	Tetranychus phaselus
	NC024679
	Chen et al. 2014

	
	
	
	
	Tetranychus pueraricola
	NC024680
	Chen et al. 2014

	
	
	
	
	Tetranychus truncatus
	NC024874
	Chen et al. 2014

	
	
	
	
	Tetranychus urticae
	NC010526
	Van Leeuwen et al. 2008

	
	
	Hygrobatoidea
	Hygrobatidae
	Hygrobates longiporus
	NC049059
	Direct Submission

	
	
	Sperchontoidea
	Sperchontidae
	Sperchon plumifer
	NC039813
	Van Leeuwen et al.2010

	
	
	Hygrobatoidea
	Unionicolidae
	Unionicola foili
	NC011036
	Ernsting et al. 2009

	
	
	
	
	Unionicola parkeri
	NC014683
	Edwards et al. 2011

	
	
	Erythraeoidea
	Erythraeidae
	Erythraeidae sp1.
	MN622256
	Arribas et al. 2020

	
	
	
	
	Erythraeidae sp2.
	MN622218
	Arribas et al. 2020

	
	
	
	
	Erythraeidae sp3.
	MN622202
	Arribas et al. 2020

	
	
	
	
	Erythraeidae sp4.
	MN622227
	Arribas et al. 2020

	
	
	
	
	Erythraeidae sp5.
	MN622163
	Arribas et al. 2020

	
	
	Trombiculoidea
	Trombiculidae
	Ascoschoengastia sp.
	AB300501
	Direct submission

	
	
	
	
	Walchia hayashii
	NC010595
	Direct submission

	
	
	
	
	Leptotrombidium akamushi
	NC007601
	Direct Submission

	
	
	
	
	Leptotrombidium deliense
	NC007600
	Direct Submission

	
	
	
	
	Leptotrombidium pallidum
	NC007177
	Shao et al. 2005

	
	
	
	
	Trombiculidae sp1.
	MN622257
	Arribas et al. 2020

	
	
	
	
	Trombiculidae sp2.
	MN622226
	Arribas et al. 2020

	
	
	
	
	Trombiculidae sp3.
	MN622154
	Arribas et al. 2020

	
	
	
	
	Trombiculidae sp4.
	MN622164
	Arribas et al. 2020

	
	
	
	
	Trombiculidae sp5.
	MN622224
	Arribas et al. 2020

	
	
	
	
	Trombiculidae sp6.
	MN622166
	Arribas et al. 2020

	
	Sarcoptiformes
	Lohmannioidea
	Lohmanniidae
	Lohmannia hungarorum
	MN622182
	Arribas et al. 2020

	
	
	
	
	Lohmannia sp.
	MN622187
	Arribas et al. 2020

	
	
	Epilohmannioidea
	Epilohmanniidae
	Epilohmannia sp1.
	MN622183
	Arribas et al. 2020

	
	
	
	
	Epilohmannia cilindrica
	MN622184
	Arribas et al. 2020

	
	
	
	
	Epilohmannia sp2.
	MN622165
	Arribas et al. 2020

	
	
	
	
	Epilohmannia sp3.
	MN622155
	Arribas et al. 2020

	
	
	
	
	Epilohmannia sp4.
	MN622213
	Arribas et al. 2020

	
	
	
	
	Rhysotritia ardua
	MN622159
	Arribas et al. 2020

	
	
	Phthiracaroidea
	Phthiracaridae
	Steganacarus sp.
	MN622214
	Arribas et al. 2020

	
	
	
	
	Phthiracarus sp1.
	MN622156
	Arribas et al. 2020

	
	
	
	
	Phthiracarus sp2.
	MN622157
	Arribas et al. 2020

	
	
	
	
	Steganacarus sp.
	MN622158
	Arribas et al. 2020

	
	
	
	
	Steganacarus applicatus
	MN622250
	Arribas et al. 2020

	
	
	Phthiracaroidea
	Steganacaridae
	Steganacarus magnus
	NC011574
	Domes et al. 2008

	
	
	Sarcoptoidea
	Sarcoptidae
	Sarcoptes scabiei
	AP017940
	Ueda et al.2018

	
	
	
	Psoroptidae
	Psoroptes cuniculi
	NC024675
	Gu et al. 2014

	
	
	Pterolichoidea
	Pterolichidae
	Ardeacarus ardeae
	KY352304
	Han et al.

	
	
	Analgoidea
	Trouessartiidae
	Trouessartia rubecula
	NC041090
	Esteban et al.2019

	
	
	
	Pyroglyphidae
	Dermatophagoides farinae
	NC013184
	Klimov & OConnor 2009

	
	
	
	
	Dermatophagoides pteronyssinus
	NC012218
	Dermauw et al. 2009

	
	
	
	Analgoidea 
	Analgoidea sp.
	MZ425443
	This study

	
	
	Histiostomatoidea
	Histiostomatidae
	Histiostomatidae sp.
	MH921997
	Xue et al.2019

	
	
	
	
	Histiostoma blomquisti
	NC031377
	Direct Submission

	
	
	
	
	Histiostoma feroniarum
	NC038207
	Xue et al.2018

	
	
	Acaroidea
	Acaridae
	Acarus farris
	MZ425442
	This study

	
	
	
	
	Tyrophagus longior
	NC028725
	Direct Submission

	
	
	
	
	Tyrophagus putrescentiae
	NC026079
	Direct Submission

	
	
	
	
	Aleuroglyphus ovatus
	NC023778
	Direct Submission

	
	
	
	
	Caloglyphus sp.
	MZ425444
	This study

	
	
	
	
	Rhizoglyphus robini
	NC038058
	Direct Submission

	
	
	
	
	Caloglyphus berlesei
	NC024637
	Direct Submission

	
	
	Crotonioidea
	Crotoniidae
	Heminothrus targionii
	MN622247
	Arribas et al. 2020

	
	
	
	
	Camisia spinifer
	MN622253
	Arribas et al. 2020

	
	
	
	
	Sarcoptiformes sp1.
	MN622211
	Arribas et al. 2020

	
	
	
	
	Sarcoptiformes sp2.
	MN622207
	Arribas et al. 2020

	
	
	
	Nothridae
	Nothrus reticulatus
	MN622196
	Arribas et al. 2020

	
	
	Hermannielloidea
	Hermanniellidae
	Hermanniella dolosa
	MN622259
	Arribas et al. 2020

	
	
	
	Hermanniellidae
	Hermanniella granulata
	MN622192
	Arribas et al. 2020

	
	
	Damaeoidea
	Damaeidae
	Damaeidae sp1.
	MN622195
	Arribas et al. 2020

	
	
	
	
	Metabelbella janae
	MN622204
	Arribas et al. 2020

	
	
	
	
	Metabelbella sp.
	MN622212
	Arribas et al. 2020

	
	
	
	
	Damaeidae sp2.
	MN622178
	Arribas et al. 2020

	
	
	
	
	Damaeus flagelifer
	MN622252
	Arribas et al. 2020

	
	
	
	
	Fosseremus quadripertis
	MN622185
	Arribas et al. 2020

	
	
	Gustavioidea
	Gustaviidae
	Gustavia sp.
	MN622167
	Arribas et al. 2020

	
	
	
	Ceratoppiidae
	Ceratoppia bipilis
	MN622161
	Arribas et al. 2020

	
	
	
	Xenillidae
	Xenillidae sp1.
	MN622173
	Arribas et al. 2020

	
	
	
	
	Xenillus tegeocranus
	MN622216
	Arribas et al. 2020

	
	
	
	
	Xenillidae sp2.
	MN622246
	Arribas et al. 2020

	
	
	Oppioidea
	Oppiidae
	Medioppia sp.
	MN622205
	Arribas et al. 2020

	
	
	
	
	Oppia africana
	MN622234
	Arribas et al. 2020

	
	
	
	
	Ramusella sp.
	MN622235
	Arribas et al. 2020

	
	
	
	
	Oppiidae sp.
	MN622236
	Arribas et al. 2020

	
	
	
	
	Ramusella sp1.
	MN622198
	Arribas et al. 2020

	
	
	
	
	Ramusella sp2.
	MN622200
	Arribas et al. 2020

	
	
	Cepheoidea
	Cepheidae
	Cepheus latus
	MN622220
	Arribas et al. 2020

	
	
	Ameroidea
	Amerobelbidae
	Mongaillardia sp.
	MN622171
	Arribas et al. 2020

	
	
	
	Licnodamaeidae
	Licnoliodes sp.
	MN622176
	Arribas et al. 2020

	
	
	[bookmark: _GoBack]Plateremaeoidea
	Gymnodamaeidae
	Arthrodamaeus reticulatus
	MN622215
	Arribas et al. 2020

	
	
	
	
	Gymanodamaeus sp.
	MN622162
	Arribas et al. 2020

	
	
	Licneremaeoidea
	Scutoverticidae
	Bipassalozetes perforatus
	MN622229
	Arribas et al. 2020

	
	
	
	
	Sarcoptiformes sp3.
	MN622174
	Arribas et al. 2020

	
	
	
	Ceratozetidae
	Ceratozetes peritus
	MN622217
	Arribas et al. 2020

	
	
	Phenopelopoidea
	Phenopelopidae
	Eupelops sp1.
	MN622225
	Arribas et al. 2020

	
	
	
	
	Eupelops sp2.
	MN622160
	Arribas et al. 2020

	
	
	
	
	Eupelops sp3.
	MN622170
	Arribas et al. 2020

	
	
	
	
	Phenopelopidae sp.
	MN622237
	Arribas et al. 2020

	
	
	
	Humerobatidae
	Humerobates rostrolamellatus
	MN622230
	Arribas et al. 2020

	
	
	
	
	Sarcoptiformes sp4.
	MN622168
	Arribas et al. 2020

	
	
	Galumnoidea
	Galumnidae
	Galumnidae sp1.
	MN622199
	Arribas et al. 2020

	
	
	
	
	Acrogalumna sp.
	MN622228
	Arribas et al. 2020

	
	
	
	
	Galumnidae sp2.
	MN622188
	Arribas et al. 2020

	
	
	
	
	Galumnidae sp3.
	MN622169
	Arribas et al. 2020

	
	
	
	
	Galumnidae sp4.
	MN622240
	Arribas et al. 2020

	
	
	
	Haplozetidae
	Haplozetidae sp.
	MN622254
	Arribas et al. 2020

	
	
	Oripodoidea
	Oribatulidae
	Zygoribatula sp1.
	MN622179
	Arribas et al. 2020

	
	
	
	
	Zygoribatula sp2.
	MN622238
	Arribas et al. 2020

	
	
	
	
	Oribatula sp1
	MN622180
	Arribas et al. 2020

	
	
	
	
	Oribatula sp.
	MH921998
	Arribas et al. 2020

	
	
	
	
	Oribatula tibialis
	MN622223
	Arribas et al. 2020

	
	
	Oripodoidea
	Scheloribatidae
	Scheloribates latipes
	MN622210
	Arribas et al. 2020

	
	
	
	
	Scheloribates sp1.
	MN622201
	Arribas et al. 2020

	
	
	
	
	Scheloribates sp2.
	MN622189
	Arribas et al. 2020

	
	
	
	
	Scheloribatidae sp1.
	MN622172
	Arribas et al. 2020

	
	
	
	
	Scheloribatidae sp2.
	MN622248
	Arribas et al. 2020

	
	
	
	
	Paraleius leontonychus
	LT984407
	Direct Submission

	
	
	
	
	Scheloribates barbatulus
	MN622206
	Arribas et al. 2020

	
	
	
	
	Scheloribates sp1.
	MN622208
	Arribas et al. 2020

	
	
	
	
	Scheloribates sp2.
	MN622258
	Arribas et al. 2020




References
Arribas, P., Andujar, C., Moraza, M.L., Linard, B., Emerson, B.C. & Vogler, A.P. (2020) Mitochondrial Metagenomics Reveals the Ancient Origin and Phylodiversity of Soil Mites and Provides a Phylogeny of the Acari. Mol Biol Evol, 37, 683-694.
Baek, S.Y., Choi, E.H., Jang, K.H., Ryu, S.H., Park, S.M., Suk, H.Y., Chang, C.Y., Hwang, U. W., 2014. Complete mitochondrial genomes of Carcinoscorpius rotundicauda and Tachypleus tridentatus (Xiphosura, Arthropoda) and implications for chelicerate phylogenetic studies. Int. J. Biol. Sci. 10, 479–489.
Black,W.C. IV and Roehrdanz,R.L.1998. Mitochondrial gene order is not conserved in arthropods: prostriate and metastriate tick mitochondrial genomes. Mol. Biol. Evol. 15 (12), 1772-1785.
Burger TD, Shao R, Labruna MB, Barker SC. 2014. Molecular phylogeny of soft ticks (Ixodida: Argasidae) inferred from mitochondrial genome and nuclear rRNA sequences. Ticks and Tick-borne Diseases 5: 195–207.
Burger, T. D., Shao, R., Labruna, M. B., & Barker, S. C. (2014). Molecular phylogeny of soft ticks (Ixodida: Argasidae) inferred from mitochondrial genome and nuclear rRNA sequences. Ticks and Tick‐Borne Disease, 5, 195–207.
Burger,T.D., Shao,R., Beati,L., Miller,H. and Barker,S.C. 2010 Phylogenetic analysis of ticks (Acari: Ixodida) using mitochondrial genomes and nuclear rRNA genes indicates that the genus Amblyomma is polyphyletic. Mol. Phylogenet. Evol. 64 (1), 45-55 
Burger,T.D., Shao,R. and Barker,S.C.2013 Phylogenetic analysis of the mitochondrial genomes and nuclear rRNA genes of ticks reveals a deep phylogenetic structure within the genus Haemaphysalis and further elucidates the polyphyly of the genus Amblyomma with respect to Amblyomma sphenodonti and Amblyomma elaphense. Ticks Tick Borne Dis 4 (4), 265-274 
Burger,T.D., Shao,R., Beati,L., Miller,H. and Barker,S.C. 2012 Phylogenetic analysis of ticks (Acari: Ixodida) using mitochondrial genomes and nuclear rRNA genes indicates that the genus Amblyomma is polyphyletic. Mol. Phylogenet. Evol. 64 (1), 45-55.
Carapelli A, Torricelli G, Nardi F, Frati F. 2013. The complete mitochondrial genome of the Antarctic sea spider Ammothea carolinensis (Chelicerata; Pycnogonida). Polar Biol. 36, 593-602.
Chen D-S, Jin P-Y, Zhang K-J, Ding X-L, Yang S-X, Ju JF, Zhao J-Y, Hong X-Y. 2014. The complete mitochondrial genomes of six species of Tetranychus provide insights into the phylogeny and evolution of spider mites. PLoS ONE 9: e110625.
Dermauw W, Van Leeuwen T, Vanholme B, Tirry L. 2009. The complete mitochondrial genome of the house dust mite Dermatophagoides pteronyssinus (Trouessart): a novel gene arrangement among arthropods. BMC Genomics 10: 107.
Domes, K., Maraun, M., Scheu, S., Cameron, S.L., 2008. The complete mitochondrial genome of the sexual oribatid mite Steganacarus magnus: genome rearrangements and loss of tRNAs. BMC Genomics 9, 532
Dermauw, W., Vanholme, B., Tirry, L., & Van Leeuwen, T. (2010). Mitochondrial genome analysis of the predatory mite Phytoseiulus persimilis and a revisit of the Metaseiulus occidentalis mitochondrial genome. Genome, 53, 285–301.
Dietz L, Mayer C, Arango CP, Leese F. 2011. The mitochondrial genome of Colossendeis megalonyx supports a basal position of Colossendeidae within the Pycnogonida. Mol. Phylogenet. Evol. 58 (3), 553-558.
Ernsting BR, Edwards DD, Aldred KJ, Fites JS, Neff CR. 2009. Mitochondrial genome sequence of Unionicola foili (Acari: Unionicolidae): a unique gene order with implications for phylogenetic inference. Experimental and Applied Acarology 49: 305–316.
Edwards DD, Jackson LE, Johnson AJ, Ernsting BR. 2011. Mitochondrial genome sequence of Unionicola parkeri (Acari: Trombidiformes: Unionicolidae): molecular synapomorphies between closely-related Unionicola gill mites. Experimental and Applied Acarology 54: 105–117.
Esteban,R., Dona,J., Vierna,J., Vizcaino,A., Serrano,D. and Jovani,R. The complete mitochondrial genome of the feather mite Trouessartia rubecula Jablonska, 1968 (Astigmata: Analgoidea: Trouessartiidae). Mitochondrial DNA B Resour 3 (2), 652-654 (2018).
Fahrein K, Talarico G, Braband A, Podsiadlowski L. 2007. The complete mitochondrial genome of Pseudocellus pearsei (Chelicerata: Ricinulei) and a comparison of mitochondrial gene rearrangements in Arachnida. BMC Genomics 8: 386.
Fahrein K, Talarico G, Braband A, Podsiadlowski L. 2007. The complete mitochondrial genome of Pseudocellus pearsei (Chelicerata: Ricinulei) and a comparison of mitochondrial gene rearrangements in Arachnida. BMC Genomics 8: 386.
Han Y-D, Min G-S. 2017. Complete mitochondrial genome of the feather mite Ardeacarus ardeae (Acari, Sarcoptiformes, Pterolichidae). Mitochondrial DNA Part B 2: 41–42.
Jeyaprakash, A., & Hoy, M. A. (2007). The mitochondrial genome of the predatory mite Metaseiulus occidentalis (Arthropoda: Chelicerata: Acari: Phytoseiidae) is unexpectedly large and contains several novel features. Gene, 391, 264–274.
Klimov PB, O’Connor BM. 2009. Improved tRNA prediction in the American house dust mite reveals widespread occurrence of extremely short minimal tRNAs in acariform mites. BMC Genomics 10: 598.
Lavrov, D.V., Boore, J.L., Brown, W.M., 2000. The complete mitochondrial DNA sequence of the horseshoe crab Limulus polyphemus. Mol. Biol. Evol. 17, 813–824.
Le M., Conte, Y., Solignac, M., Cros‐Arteil, S., & Cornuet, J.‐M. (2002). The complete sequence of the mitochondrial genome of the honeybeectoparasite mite Varroa destructor (Acari: Mesostigmata). Molecular Biology and Evolution, 19, 2313–2317.
Li, W.N., Shao, R., Zhang, Q., Deng, W. & Xue, X.F. (2019b) Mitochondrial genome reorganization characterizes various lineages of mesostigmatid mites (Acari: Parasitiformes). Zoologica Scripta, 48, 679-689.
Li, W.N., Shao, R., Zhang, Q., Deng, W. & Xue, X.F. (2019b) Mitochondrial genome reorganization characterizes various lineages of mesostigmatid mites (Acari: Parasitiformes). Zoologica Scripta, 48, 679-689.
Li, H., Shao, R., Song, N., Song, F., Jiang, P., Li, Z., Cai, W., 2015. Higher-level phylogeny of paraneopteran insects inferred from mitochondrial genome sequences. Sci. Rep. 5, 8527.
Masta, S.E., Longhorn, S.J. & Boore, J.L. (2009) Arachnid relationships based on mitochondrial genomes: asymmetric nucleotide and amino acid bias affects phylogenetic analyses. Mol Phylogenet Evol, 50, 117-28.
Masta SE, Boore JL. 2008. Parallel evolution of truncated transfer RNA genes in arachnid mitochondrial genomes. Molecular Biology and Evolution 25: 949–959. Misof B, Misof K. 2009. A Monte Carlo approach
Masta SE, McCall A, Longhorn SJ. 2010. Rare genomic changes and mitochondrial sequences provide independent support for congruent relationships among the sea spiders (Arthropoda, Pycnogonida). Mol. Phylogenet. Evol. 57:59-70.
Montagna,M., Sassera,D., Griggio,F., Epis,S., Bandi,C. and Gissi,C. Tick-box for 3'-end formation of mitochondrial transcripts in Ixodida, basal chelicerates and Drosophila PLoS ONE 7 (10), E47538 (2012).
Ovchinnikov S, Masta SE. 2012. Pseudoscorpion mitochondria show rearranged genes and genome-wide reductions of RNA gene sizes and inferred structures, yet typical nucleotide composition bias. BMC Evolutionary Biology 12: 31.
Park SJ, Lee YS, Hwang UW. 2007. The complete mitochondrial genome of the sea spider Achelia bituberculata (Pycnogonida, Ammotheidae): arthropod ground pattern of gene arrangement. BMC Genomics 8, 343.
Palopoli MF, Minot S, Pei D, Satterly A, Endrizzi J. 2014. Complete mitochondrial genomes of the human follicle mites Demodex brevis and D. folliculorum: novel gene arrangement, truncated tRNA genes, and ancient divergence between species. BMC Genomics 15: 1124.
Qiu,Y., Song,D., Zhou,K. and Sun,H.2005 The mitochondrial sequences of Heptathela hangzhouensis and Ornithoctonus huwena reveal unique gene arrangements and atypical tRNAs. J. Mol. Evol. 60 (1), 57-71.
Shao,R., Mitani,H., Barker,S.C., Takahashi,M. and Fukunaga,M.2005 Novel Mitochondrial Gene Content and Gene Arrangement Indicate Illegitimate Inter-mtDNA Recombination in the Chigger Mite,Leptotrombidium pallidum J. Mol. Evol. 60 (6), 764-773.
Ueda,T.,Tarui,H.and Kido,N. 2018 The complete mitochondrial genome of Sarcoptes scabiei var nyctereutis from the Japanese raccoon dog: prediction and detection of two transfer RNAs (tRNA-A and tRNA-Y). Genomics, 
Van Leeuwen T, Vanholme B, Van Pottelberge S, Van Nieuwenhuyse P, Nauen R, Tirry L, Denholm I. 2008. Mitochondrial heteroplasmy and the evolution of insecticide resistance: non-Mendelian inheritance in action. Proceedings of the National Academy of Sciences of the United States of America 105: 5980–5985.
Xue, X.F., Deng, W., Qu, S.X., Hong, X.Y. & Shao, R. (2018) The mitochondrial genomes of sarcoptiform mites: are any transfer RNA genes really lost? BMC Genomics, 19, 466.
Xue, X.F., Dong, Y., Deng, W., Hong, X.Y. & Shao, R. (2017) The phylogenetic position of eriophyoid mites (superfamily Eriophyoidea) in Acariformes inferred from the sequences of mitochondrial genomes and nuclear small subunit (18S) rRNA gene. Mol Phylogenet Evol.
Xue, X.F., Guo, J.F., Dong, Y., Hong, X.Y., Shao, R., 2016. Mitochondrial genome evolution and tRNA truncation in Acariformes mites: new evidence from eriophyoid mites. Sci. Rep. 6, 18920.
X.B., Liu, G.H., Song, H.Q., Liu, T.Y., Yang, G.Y., Zhu, X.Q., 2014. The complete mitochondrial genome of the scab mite Psoroptes cuniculi (Arthropoda: Arachnida) provides insights into Acari phylogeny. Parasit Vectors 7, 340.
Yuan M-L, Wei D-D, Wang B-J, Dou W, Wang J-J. 2010. The complete mitochondrial genome of the citrus red mite Panonychus citri (Acari: Tetranychidae): high genome rearrangement and extremely truncated tRNAs. BMC Genomics 11: 597.







