
Supplementary Information for “Craniodental Morphology and Phylogeny of Marsupials” (Beck et al., 2022 - Bulletin of the American 

Museum of Natural History) 

Supplementary table S1. Source of genetic and morphological character data for terminal taxa (in boldface type: usually species but sometimes supraspecific chimeras) used in 

phylogenetic analyses. In the SPECIES column, “(type)” indicates that the species is the type species for that genus. Table entries are GenBank accession numbers for sequenced 

genes (abbreviated as in text). In the GENES: GHR and RBP3 columns, GenBank accession numbers in bold correspond to sequences newly generated for this study. Taxa from 

which morphological data (MORPHOLOGY) were obtained are indicated in the last column (X = source of morphological character data). An “em” dash (—) indicates 

unavailable or unrecorded information.  

ORDER GENUS SPECIES GENES: MORPHOLOGY 

APOB BRCA1 GHR RAG1 RBP3 VWF MT GENOME 

MONOTREMATA Tachyglossus aculeatus (type) AF548433, 

JN413922 

— Ensembl 56 JN633567, EF551558 — — NC_003321 — 

Ornithorhynchus anatinus (type) Ensembl 56 — — XM_001508325, 

EF551559 

Ensembl 56 Ensembl 56 NC_000891 — 

PROBOSCIDEA Elephas maximus (type) JN413955 AF284022 AF332013 AY239195, 

JN633591 

AY243443 U31611 NC_005129 — 

SIRENIA Trichechus manatus (type) JN413954 AF284020 AF392891 AY239194, 

AY011874 

AF025388 AY057835 NC_010302 — 

XENARTHRA Bradypus tridactylus (type) JN413959 AF284002 JN414686 JN414891, JN633592 U48708 U31603 NC_006923 — 

Dasypus novemcinctus 

(type) 

JN413957 AF484222 Ensembl 56 XM_004483173 — AJ278158 NC_001821 — 

Mus musculus (type) Ensembl 56 Ensembl 56 Ensembl 56 Ensembl56, 

AY011883 

AB125808 AJ238390 NC_005089 — 

PRIMATES Homo sapiens (type) Ensembl 56 Ensembl 56 Ensembl 56 Ensembl56, 

AY011903 

Ensembl 56 Ensembl 56 NC_012920 — 

CETARTIODACTYLA Bos taurus (type) Ensembl 56 JN414136 Ensembl 56 XM_867321, Trace Ensembl 56 Ensembl 56 NC_006853 — 

CARNIVORA Canis lupus familiaris 

(type) 

Ensembl 56 Ensembl 56 Ensembl 56 Ensembl56, Trace Ensembl 56 Ensembl 56 NC_002008 — 

NON-MARSUPIAL METATHERIANS †Allqokirus australis (type) — — — — — — — X 

†Mayulestes ferox (type) — — — — — — — X 

†Pucadelphys andinus (type) — — — — — — — X 

†Mimoperadectes spp.         

†M.  labrus (type) — — — — — — — X 

†M.  houdei — — — — — — — X 

†Herpetotherium fugax (type) — — — — — — — X 



DIDELPHIMORPHIA Caluromys spp.         

C. philander (type) AY243419 FJ159279 ON677611 DQ865884 AY233766 FJ159329 — X 

C.  lanatus — — — — — — KJ868104 — 

Caluromysiops irrupta (type) — — — — AF257675 — — X 

Chacodelphys formosa (type) — KU171173 — — — — KU171186 (MT-CYTB only) X 

Chironectes minimus (type) — FJ159280 — DQ865885 AF257679 FJ159330 AJ628363 (MT-CYTB only), 

AJ628372 (MT-RNR1 only) 

X 

Cryptonanus unduaviensis — FJ159282 — DQ865887 AY957492 FJ159332 HM583366 (MT-CYTB only) X 

Didelphis spp.         

D. marsupialis (type) — FJ159284 — DQ865889 AF257703 FJ159334  X 

D. virginiana JN413929 — — — — — NC_001610 — 

Glironia venusta (type) JN413932 FJ159286 JN414660 DQ865891 AF257688 FJ159336 U34666 (MT-CYTB only) X 

Gracilinanus spp.         

G. agilis — FJ159288 — DQ865893 AY957487 FJ159338 AF431928 (MT-CYTB only) X 

G. microtarsus (type) — — — — — — AJ628389 (MT-RNR1 only) — 

Hyladelphys kalinowskii (type) — FJ159291 ON677612 DQ865923 DQ112324 FJ159341 — X 

Lestodelphys halli (type) — — — — AF257710 — HM583364 (MT-CYTB only) X 

Lutreolina crassicaudata 

(type) 

— FJ159292 — DQ865896 AF257685 FJ159342 AJ628364 (MT-CYTB only), 

U33494 (MT-RNR1 only) 

X 

Marmosa murina (type) — FJ159295 — DQ865899 AF257709 FJ159345 KJ868123 X 

Marmosops spp.         

M. noctivagus — FJ159300 — DQ865904 AF257704 FJ159350 JF444320 (MT-CO1 only), 

KT437852 (MT-CYTB only), 

AJ628380 (MT-RNR1 only) 

X 

M. impavidus — — — — — — HM583503 (MT-CO2 only), 

HM583538 (MT-ND2 only) 

— 

Metachirus nudicaudatus 

(type) 

— FJ159303 — DQ865907 AF257707 FJ159353 GU112914 (MT-CYTB only), 

AJ628383 (MT-RNR1 only) 

X 

Monodelphis spp.         

M. brevicaudata 

(type) 

— FJ159307 — DQ865912 AY233782 FJ159357 — X 

M. domestica XM_001377551 — NM_001032976 — — — NC_006299 — 

Philander spp.         



P. opossum (type) — FJ159314 — DQ865917 AY233789 FJ159364 — X 

P. frenatus — — — — — — KJ868146  

Thylamys spp.         

T. pusillus — FJ159319 ON677615 DQ865920 AY957489 FJ159368 — X 

T. pallidior — — — — — — NC_005825a  

Tlacuatzin canescens (type) — FJ159321 — DQ865922 AY233768 FJ159370 HM106339 (MT-CYTB only) X 

†Hesperocynus dolgopolae (type) — — — — — — — X 

†Sparassocynus spp.         

†S. bahiai (type)           — — — — — — — X 

†S. derivatus — — — — — — —  

†Thylatheridium cristatum (type) — — — — — — — X 

†Thylophorops chapadmalensis 

(type) 

— — — — — — — X 

PAUCITUBERCULATA Caenolestes spp.         

C. caniventer — — — — — — — X 

C. convelatus — — — — — — — X 

C. fuliginosus (type) AY243418 AF355794 JN414663 JN414868, 

JN633572, 

AY243384 

FJ159322 AY243403 NC_005828 X 

C. sp. — — — — — — — X 

Lestoros inca (type) — — ON677624 — ON677554 — U34681 (MT-CYTB only) X 

Rhyncholestes raphanurus (type) AY243432 AY243454 JN414664 JN414869, 

JN633573, 

AY243399 

AY243440 FJ159365 NC_005829 X 

†Acdestis spp.          

†A. maddeni — — — — — — — X 

†A. oweni (type) — — — — — — — X 

†A. spegazzinii — — — — — — — X 

†Evolestes spp.         

†E. hadrommatos 

(type) 

— — — — — — — X 

†E. sp. — — — — — — — X 

†Palaeothentes spp.         



†P. lemoinei — — — — — — — X 

†P. minutus — — — — — — — X 

†Pichipilus spp.         

†P. centinelus — — — — — — — X 

†P. riggsi — — — — — — — X 

†Stilotherium dissimile (type) — — — — — — — X 

MICROBIOTHERIA Dromiciops gliroides (type) AY243423 AY243446 ON677623 JN414866, 

JN633570, 

AY243389 

FJ159323 AY243407 NC_005826 X 

†Microbiotherium tehuelchum  — — — — — — — X 

NOTORYCTEMORPHIA Notoryctes typhlops (type) AY243424 AY243447 JN414662 JN414867, 

JN633571, 

AY243391 

AF025385b AY243408 NC_006522 X 

DASYUROMORPHIA Antechinomys laniger (type) — — ON677659 — ON677594 — KJ868097 X 

Antechinus spp.         

A. flavipes EU160447 EU160442 ON677653 — EF028737 — KJ868098 X 

A. stuartii (type)    — — — AY125023 — — — — 

Dasycercus cristicauda (type) — — ON677670 — ON677609 — KJ868107 X 

Dasykaluta rosamondae 

(type) 

— — — — ON677567 — KJ868108 X 

Dasyuroides byrnei (type) — — ON677656 — ON677591 — KJ868109 X 

Dasyurus spp.         

D. albopunctatus JN413928 AY243452 JN414678 JN414883, 

JN633585, 

AY243398 

— AY243414 — — 

D. hallucatus — — — — — — NC_007630 — 

D. maculatus — — — — AY532680 — — X 

Micromurexia hageni — — ON677669 — ON677607 — KJ868125c X 

Murexia longicaudata 

(type) 

— FJ159311 ON677645 — FJ159325 FJ159361 KJ868128 X 

Murexichinus melanurus  (type) — — ON677639 — ON677572 — KJ868127 X 

Myoictis spp.         

M. melas — — ON677641 — ON677574 — — X 

M. wavicus — — — — — — KJ868129 — 

Myrmecobius fasciatus (type) FJ603113 FJ603122 JN414679 JN414884, 

JN633586, FJ603130 

FJ603125 FJ603134 NC_011949 X 



Neophascogale lorentzi (type) — — ON677637 — ON677570 — KJ868130 X 

Ningaui spp.         

N. timealeyi (type) — — ON677635 — ON677568 —  X 

N. ridei — — — — — — KJ868131 — 

Paramurexia rothschildi  (type) — — — — EF028746 — KJ868134 X 

Parantechinus apicalis (type) — — — — ON677608 — KJ868135 X 

Phascogale tapoatafa  (type) AY243427 AF355795 ON677650 AY243395 AY532668 AY243412 NC_006523 X 

Phascolosorex dorsalis (type) EU369357 EU369362 — EU372017 AY532686 EU369374 KJ868144 X 

Phascomurexia naso (type) — — ON677636 — ON677569 — KJ868145 X 

Planigale spp.         

P. gilesi — — — — — — KJ868147 — 

P. ingrami (type) — — — — EF028749 — — X 

P. maculata EU369358 EU369363 — — — EU369375  — 

Pseudantechinus macdonnellensis 

(type) 

— — ON677658 — ON677593 — KJ868150 X 

Sarcophilus harrisii (type) XM_003758752 XM_003768176 — XM_003773689 XM_003755173 XM_003771210 KJ868154, KJ868155 X 

Sminthopsis crassicaudata 

(type) 

AY243428d FJ159316 ON677620 — EF028748 AY243413d NC_007631 X 

Thylacinus cynocephalus 

(type) 

— — — — — — NC_011944 X 

†Barinya wangala (type) — — — — — — — X 

†Badjcinus turnbulli (type) — — — — — — — X 

†Mutpuracinus archibaldi (type) — — — — — — — X 

†Nimbacinus dicksoni (type) — — — — — — — X 

PERAMELEMORPHIA Chaeropus spp.         

C. ecaudatus (type) — — — —e — — — X 

C. yirratji — — — — — — JF718363 (MT-CYTB only), 

AF131247 (MT-RNR1 only) 

X 

Echymipera spp.         

E. kalubu (type) JF912088 AF355796 — JN414872, 

JN633575, JF912118 

FJ159324 AY243405 — X 

E. rufescens — — — — — — NC_007632 — 

Isoodon macrourus EU160446 EU160441 ON677664 JN414870, 

JN633574, 

EU160453 

ON677601 EU160456 NC_002746 X 



Macrotis lagotis (type) EU369354 EU369359 ON677651 JN414871, 

AY125024 
ON677585 EU369371 NC_006520 X 

Microperoryctes ornata JF912093 EU369360 — JF912124 JF912113  JF912134  KJ868126f X 

Perameles gunnii JF912091 AY243450 — JF912122 FJ159326 AY243411 NC_006521 X 

Peroryctes raffrayana (type) EU369356 EU369361 — EU369369 ON677577 EU369373 KJ868138 X 

Rhynchomeles prattorum (type) — — — — — — JF694112 (MT-RNR1 only) X 

†Bulungu palara (type) — — — — — — — X 

†Galadi speciosus (type) — — — — — — — X 

†Yarala burchfieldi (type) — — — — — — — X 

DIPROTODONTIA Acrobates pygmaeus (type) FJ603115 FJ603119 ON677629 JN414873, 

JN633576, FJ603131 
ON677561 FJ603136 KJ868093, KJ868094 X 

Aepyprymnus rufescens (type) EU160444 EU160439 JN414673 JN414878, 

JN633580, 

EU160451 

ON677595 EU160454 KJ868095 X 

Ailurops ursinus (type) FJ623969 EF025758 ON677614 AF303966 ON677544 FJ624055 KJ868096 X 

Bettongia spp.         

B. gaimardi (type)    FJ603144 FJ603168 — FJ603223 — FJ603250 — — 

B. lesueur — — — — ON677587 — KJ868101 X 

Burramys parvus (type) FJ623970 FJ623992 ON677631 FJ624032 ON677563 FJ624056 KJ868103 X 

Caloprymnus campestris (type) — — — — — — AY237246 (MT-CYTB only), 

AY245615 (MT-RNR1 only) 

X 

Cercartetus spp.         

C. caudatus — — ON677627 — ON677558 — — X 

C. concinnus — — — — — — KJ868105 — 

C. nanus (type)        EU160445 EU160440 — JN414874, 

EU160452 

— EU160455 — — 

Dactylonax palpator (type) FJ623972 FJ623994 ON677644 FJ624034 ON677579 FJ624058 KJ868106 X 

Dactylopsila trivirgata (type) FJ623973 FJ623995 ON677647 FJ624035 ON677582 FJ624059 NC_008134 X 



Dendrolagus spp.         

D. dorianus FJ603146 FJ603170 ON677573 — — FJ603252 — — 

D. lumholtzi — — — — ON677547 — KJ868111 X 

D. matschiei — — — AF303977 — — — — 

Distoechurus pennatus (type) FJ623974 FJ623996 ON677646 FJ624036 ON677581 FJ624060 NC_008145 X 

Dorcopsis spp.         

D. hageni — — ON677638 — ON677571 — KJ868112 X 

D. veterum FJ603141 FJ603172 — FJ603226 — FJ603254 — — 

Dorcopsulus vanheurni FJ603147 FJ603173 — FJ603227 ON677575 FJ603255 KJ868113 X 

Gymnobelideus leadbeateri (type) FJ623975 EF025766 — FJ624037 ON677559 FJ624061 U21173 (MT-RNR1 only) X 

Hemibelideus lemuroides (type) FJ623976 FJ623997 ON677622 FJ624038 ON677553 FJ624062 — X 

Hypsiprymnodon moschatus (type) FJ603118 FJ603120 ON677649 JN414879, 

JN633581, FJ603133 
ON677584 FJ603139 KJ868115 X 

Lagorchestes conspicillatus FJ603148 FJ603174 ON677661 FJ603228 ON677597 FJ603256 KJ868117 X 

Lagostrophus fasciatus (type) FJ603149 FJ603176 ON677628 FJ603230 ON677560 FJ603258 NC_008447 X 

Lasiorhinus spp.         

L. latifrons (type) FJ623977 FJ623998 — FJ624039 FJ624015 FJ624063 — X 

L. kreffti — — — — — — KJ868118 — 

Macropus.  spp.         

M. fuliginosus — — ON677632 — — — KJ868120 — 

M. giganteus (type) FJ603153 FJ603181 — FJ603235 AJ429135 AJ224670 — X 

Notamacropus spp.         

 agilis (type)       FJ603150 FJ603177 — FJ603231 FJ603204 FJ603259 — X 



 eugenii — — JN414669 — — — KJ868119 — 

Onychogalea unguifera (type)   FJ603160 FJ603188 ON677663 FJ603242 ON677600 FJ603269 KJ868133 X 

Osphranter robustus FJ603157 FJ603185 ON677634 FJ603239 ON677566 FJ603266 NC_001794 X 

Petauroides volans (type) FJ623978 AY243455 ON677660 FJ624040 ON677596 FJ624064 KJ868139 X 

Petaurus breviceps JN413938 EU160443 ON677654 JN414875, 

JN633577, 

AY243400 

ON677588 AY243417 NC_008135 X 

Petrogale spp.         

P. inornata — — ON677621 — ON677552 — — X 

P. xanthopus FJ603162 FJ603190 — FJ603244 — FJ603271 KJ868141 — 

Petropseudes dahli (type) FJ623980 FJ624000 — FJ624042 ON677562 FJ624066 — X 

Phalanger spp.         

P.  intercastellanus — — — — — — — X 

P. mimicus —  — — — — — X 

P. orientalis (type) AF548431g AY243449g — AY243393g AY243436g AY243410g — X 

P. vestitus — — — — — — NC_008137 — 

Phascolarctos cinereus (type) AY243421 AY243445 JN414672 JN414877, 

JN633579, 

AY243387 

ON677549 AY243406 NC_008133 X 

Potorous tridactylus (type) FJ603164 FJ603192 ON677665 AY125033 ON677602 FJ603273 NC_006524 X 

Pseudocheirus peregrinus (type) FJ623982 FJ624001 — AY125034 ON677589 FJ624068 NC_006519 X 

Pseudochirops archeri AY243425 FJ624002 — FJ624045 FJ624021 AY243409 AY228378 (MT-RNR1, MT-TV 

and MT-RNR2 only) 

X 

Pseudochirops cupreus FJ603114 FJ603123 ON677643 JN414880, 

JN633582, 

AY243392 

ON677578 FJ603135 AF102813 (MT-CYTB only), 

AF102812 (MT-RNR1, MT-TV 

and MT-RNR2 only) 

X 

Pseudochirulus canescens (type)  GU199270 GU199276 — GU199310 GU199304 GU199316 KJ868152 X 

Setonix brachyurus (type) FJ603165 FJ603193 — FJ603247 ON677599 FJ603274 KJ868156 X 



Spilocuscus maculatus (type) FJ623985 EF025764 ON677648 FJ624048 ON677583 FJ624071 KJ868160 X 

Strigocuscus celebensis (type) FJ623987 EF025759 — FJ624050 FJ624026 FJ624073 KJ868161 X 

Tarsipes rostratus (type) FJ603116b FJ603124 ON677667 JN414881, 

JN633583, FJ603132 
ON677604 FJ603137 NC_006518 X 

Thylogale spp.         

T. stigmatica FJ603166 FJ603194 — FJ603248 ON677545 FJ603275 — X 

T. billardierii — — — — — — KJ868162  

Trichosurus vulpecula (type) JN413943 EF025765 ON677655 JN414876, JN633578 ON677590 JN415022 NC_003039 X 

Vombatus ursinus (type) AY243429 AF284031 ON677662 JN414882, 

JN633584, 

AY243397 

ON677598 AF497260 NC_003322 X 

Wallabia bicolor (type) FJ603167 FJ603195 — FJ603249 ON677586 FJ603276 KJ868164 X 

Wyulda squamicaudata 

(type) 

FJ623991 FJ624006 ON677668 FJ624054 ON677605 FJ624077 KJ868165 X 

†Balbaroo fangaroo — — — — — — — X 

?Bettongia †moyesi — — — — — — — X 

†Bohra illuminata — — — — — — — X 

†Ekaltadeta ima (type) — — — — — — — X 

†Ganguroo spp.         

†G. bilamina (type)    — — — — — — — X 

†G. bites — — — — — — — X 

†G. robustiter — — — — — — — X 

†Hadronomas puckridgi (type) — — — — — — — X 

Hypsiprymnodon †bartholomaii — — — — — — — X 

†Litokoala spp.         



†L.  dicksmithi — — — — — — — X 

†L. kutjamarpensis 

(type) 

— — — — — — — X 

†Muramura spp.         

†M. pinpensis — — — — — — — X 

†M.  williamsi (type) — — — — — — — X 

† Ganawamaya gillespieae — — — — — — — X 

†Namilamadeta spp.         

†N. albivenator — — — — — — — X 

†N.  crassirostrum — — — — — — — X 

†N. superior — — — — — — — X 

†Neohelos stirtoni — — — — — — — X 

†Ngapakaldia spp.         

†N.  bonythoni — — — — — — — X 

†N. sp. — — — — — — — X 

†N.  tedfordi (type) — — — — — — — X 

†Nimbadon lavarackorum 

(type) 

— — — — — — — X 

†Nimiokoala greystanei (type) — — — — — — — X 

†Onirocuscus reidi (type) — — — — — — — X 

†Lekanoleo roskellyae — — — — — — — X 

†Rhizosthenurus flanneryi (type) — — — — — — — X 

†Silvabestius spp.         

†S.  johnnilandi (type) — — — — — — — X 



†S. michaelbirti — — — — — — — X 

†Thylacoleo carnifex (type) — — — — — — — X 

“Trichosurus” †dicksoni — — — — — — — X 

†Wakaleo vanderleuri — — — — — — — X 

†Warendja wakefieldi (type) — — — — — — — X 

†YALKAPARIDONTIA †Yalkaparidon spp.         

†Y. coheni (type) — — — — — — — X 

†Y. sp. — — — — — — — X 

 

a Identified as representing Thylamys elegans by Nilsson et al. (2003; 2004), but this sequence appears to pertain to T. pallidior (Mitchell et al., 2014: supplementary data) 

b Pseudogenic sequence. 

c Identified as representing Micromurexia habbema by Mitchell et al. (2014), but this sequence is from a specimen (ABTC51427) collected from Mount Kaindi, Morobe 

Province, in eastern Papua New Guinea, which corresponds to the range of M. hageni (M. habbema is known only from the Snow and Star Mountains of western Papua; 

Helgen 2007).  

d Listed on GenBank as Sminthopsis “sp. HHAM-2003”, but this sequence was obtained from a specimen of S. crassicaudata (M. S. Springer, pers. comm. June 2013). 

e A RAG1 sequence is available for Chaeropus ecaudatus (EU369367), but this has not been used here based on comments by Travouillon and Phillips (2018: 226) 

f Identified as representing Microperoryctes longicauda by Mitchell et al. (2014), but this sequence is from a specimen (ABTC45109) collected from Bobole, Southern 

Highlands Province, in eastern Papua New Guinea, which corresponds to the range of M. ornata (M. longicauda occurs on the Vogelkop Peninsula and along the Central 

Cordillera from the Weyland range to the Star Mountains; Helgen and Flannery, 2004).  

f Listed on GenBank as Phalanger orientalis, but in the absence of locality information, it cannot be ruled out that these sequences in fact represent other species within the 

P. orientalis complex (i.e. P. intercastellanus or P. mimicus; see Norris and Musser, 2001). 


