Material and methods

[bookmark: _GoBack]Based on the available literature, data for the basal metabolic rate (BMR, mammals)/ resting metabolic rate (RMR, birds), erythrocyte area (EA), and body weight (BM) were collected (Additional file 2 and 3). From among the selected records, for further analyzes those, that were characterized by a consistent measurement methodology were used only. The considered values ​​of BMR/RMR (ml O2/h - mammals,  wats (W) - birds;) were consistent with the standard definition of basal metabolic rate. In case, where the available records were expressed in other units, they were converted to the above-mentioned ones. If available, the size of the erythrocytes referred to their area (µm2) was used directly from the source data; other case, it was calculated from the cell diameter, according to the formula of the circle area (mammals) or the ellipse area (birds and mammals family Camelidae). 
EA vs. BM and BMR/RMR vs. EA were tested, both with conventional methods (Pearson’s correlation) and with the use of phylogeny-informed analysis. As both, the metabolic rate and the size of cells are functions of body mass, BMR/RMR was expressed as residual MR values ​​(weight corrected, RSD). For phylogeny-informed analysis, phylogenetic super-trees were constructed for the selected records (see below). Species of unresolved or uncertain origins (so-called polytomies) were not taken into account when constructing the dendrograms. PDAP program (Phenotypic Diversity Analysis Program, version 6.0 2002) was used for calculating of Phylogenetically Independent Contrasts (PIC). The length of the tree branch was transformed using the Nee method (Purvis 1995). The calculated contrasts were standardized and positivized (Garland et al. 1999, Garland et al. 2005), and then recalculated using classical methods (regression, correlation). The correctness of standardization was checked by testing the significance of a juxtaposition of standardized contrasts with their standard deviation (Garland et al. 1999).


Fig. 1. Phylogenetic supertrees of mammals used for the phylogeny-informed analysis (see Supplementary Materials: Materials and Methods). Branches length were transformed according to the Nee’s method (Purvis 1995). A – general phylogenetic tree representing major systematic groups and orders in mammals; B – Marsupialia; C – Afrotheria; D –Xenarthra; E – Eulipotyhla (Erinaceomorpha i Soricomorpha); F – Chiroptera; G – Carnivora + Pholidota; H – Perrisodactyla + Artiodactyla; I – Rodentia; I1 – Rodentia - Lagomorpha; I2 – Rodentia - Sciuromorpha; I3 – Rodentia - Hystricomorpha; I4 – Rodentia - Castorimorpha; J –Primates + Scandetia;
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Fig. 2. Phylogenetic supertrees of birds used for the phylogeny-informed analysis (see Supplementary Materials: Materials and Methods). Branches length were transformed according to the Nee’s method (Purvis 1995). A – general phylogenetic tree representing major systematic groups and orders in birds; B – Paleognathes; C – Galloanserae (Galliformes + Anseriformes); D - Metaves (Columbiformes + Caprimulgiformes + Apodiformes); E – Coronaves I – Charadriformes; F – Coronaves I – Ciconiformes + Pelecaniformes + Procellariformes + Sphenisciformes; G – Coronaves I – Gruiformes + Cuculiformes + Podicipediformes; H – Coronaves II – Falconiformes; I – Coronaves II – Strigiformes; J – Coronaves II – Colliformes + Trogoniformes + Coraciformes + Piciformes; K – Coronaves II – Psittaciformes; L – Coronaves II – Passeriformes; L1 – Coronaves II – Passeriformes – Passeroidea;
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Anseriformes

Galliformes
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Scardefella inca Columbina inca

C. talpacoti

Columba leucocephala

C. leucomela

C. livia

C. palumbus

Streptopelia senegalensis

S. risoria

S. decaocto

S. turtur

Z. macroura

Geotrygon montana

Leptotila verreauxi

Ptilinopus melanospila

P. superbus

Chalcophaps indica

Goura cristata

Laphophaps ferruginea

Geophaps plumifera

Ocyphaps lophotes

G. smithii

Phaps histrionica

P. chalcoptera

P. elegans

Leucosarcia melanoleuca

Geopelia cuneata

G. placida

Eulampis jugularis

Oreotrochilus estella

Chlorostilbon mellisugus

Selasphorus scintilla

Archilochus alexandri

Eugenes fulgens

Lampornis clemenciae

Apus apus

Collocalia esculenta

C. vanikorensis

Podargus ocellatus

P. strigoides

P. papuensis

Eurostopodus guttatus

Nyctidromus albicollis

Phalaenoptilus nuttali

Chordeiles minor

Caprimulgus europaeus

S. rufus

Ducula bicolor

C. guinea

G. victoria

Ectopistes migratoris

S. chinensis

G. mystacea

Amazilia edward

Campylopterus hemileucurus

A. tzacatl

Glaucis hirsuta

Heliodoxa jacula

Phaethornis guy

Thalurania furcata

Zenaida aurita

Trochilus sp.

Nyctibius griseus

Columbiformes

Apodiformes

Caprimulgiformes
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Thinocorus rumicivorus

Limosa lapponica

Tringa ochropus

T. totanus

Arenaria interpres

Calidris alba

Calidris canutus

Scolopax minor

S. rusticola

Anous stolidus

Gygis alba

A. tenuirostris

S. maxima

Sterna fuscata

S. lunata

Gabianus pacificus

Larus ridibundus

L. atricilla

L. canus

L. delevarensis

L. argentatus cachinnans

L. hyperboreus

L. occidentalis

Alle alle

Uria aalge

Catharacta skua

U. lomvia

C. maccormicki

Haematopus ostralegus

Charadrius dubius

Pluvialis squatarola

P. apricarius

P. dominica

Jacana spinosa

Numenius phaeops Recurvirostra avosetta

Himantopus mexicanus

C. lonnbergi

L. dominicanus

Hydroprogne caspia

Thalasseus sandvicensis

Sterna paradisea

S. vittata

Ch. wilsonia

L. melanuroides

Calidris alpina

Gallinago gallinago

Actitis (Tringa) hypoleucos
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Platalea leucorodia Eudocimus albus

Threskiornis aethiopicus

Phoenicopterus ruber

Jabiru mycteria

Ciconia nigra

C. episcopus

C. abdimii

C. ciconia

C. maguari

Anastomus lamelligerus

Mycteria americana

Leptotilos crumeniferus

L. javanicus

Tigrisoma lineatum

Egretta tricolor

E. caerulea

E. thula

Nycticorax nycticorax

Butoroides striatus

Bubulcus ibis

Ardea herodias

A. cinerea

Ixobrychus minutus minutus

Botaurus lentigosus

Anhinga anhinga

Pelecanus occidentalis

P. conspicullatus

Sula dactylatra

Phaethon rubricauda

S. sula

Fregata magnificens

Phalacrocorax atriceps

P. auritus

P. carbo

Macronectes giganteus

Pachyptila salvini

Pterodroma brevirostris

Puffinus nativiatatus

P. griseus

P. pacificus

Procellaria aequinoctialis

P. cinerea

Pterodroma hypoleuca

P. mollis

P. phaeopygia

Pelecanoides georgicus

P. urinatrix

Phoebetria fusca

Diomedea chrysostoma

D. exulans

D. immutabilis

Oceanites oceanicus

O. leucorhoa

Oceanodroma furcata

Aptenodytes forsteri

A. patagonica

Pygoscelis adeliae

P. papua

Eudyptula minor

E. albosignata

E. minor albosignata

Spheniscus humboldti

S. demersus

Megadyptes antipodes

Eudyptes pachyrynchos

E. cristatus

E. chrysocomefillholi

E. chrysolophus

Ciconiformes

Pelecaniformes

Procellariformes

Sphenisciformes
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Heliornis fulica

Aramides cajanea

R. longirostris elegans

Porzana porzana

Fulica americana

F. atra

Gallinula chloropus

G. martinica

Balearica pavonina

A. paradisea

Bugeranus carunculus

Otis tarda

G. paradisea

G. antigone

G. canadensis

G. grus

G. japonensis

Ardeotis kori

Rallus aquaticus

Grus leucogeranus

C. major

Centropus senegalensis

Piaya cayana

Cuculus canorus

Cacomantis variolosus

Psophia crepitans

Cariama cristata Crotophaga ani

Eudynamys scolopacea

Gallirallus philippensis

G. vipio

G. rubicunda

G. nigricollis

G. monacha

Geococcyx californianus

G. americana

Chlamydotis undulata

B. regulorum

Anthropoides virgo

Laterallus albigularis

Podiceps auritus

P. dominicus

Podilymbus podiceps

Gruifromes

Cuculiformes

Podicipediformes
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Pandion carolinensis

Sagittarius serpentarius Milvus milvus

Geranoaetus melanoleucus

Buteo platypterus

B. swainsonii

B. jamaicensis

B. lagopus

Haliaeetus albicilla

H. leucocephalus

A. cooperii

A. nisus
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A. audax
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Aegyptius tracheliotus

G. coprotheres

G. fulvus

Gypohierax angolensis

Gypaetus barbatus

Caracara plancus

Falco subbuteo

F. peregrinus

F. sparverius

Vultur gryphus

Coragyps atratus

Cathartes aura

Sarcorhamphus papa

Elanus caerulens

Harpia harpyja

M. migrans

Rosthramus sociabilis

Parabuteo unicintus

Circus cyaneus

C. pygargus

Accipiter striatus

Neophron percnopterus

A. gigantanus

Gyps bengalensis

Pernis apivorus

F. mexicanus

Daptrius ater
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O. trichopsis

Otus scops

Strix aluco

Asio otus

A. flammeus

Sturnia ulula

G. nanum

B. virginianus

Tyto alba G. gnome

Nyctea scandiaca

Aegolius acadicus

Speotyto canicularia

G. cuculoides

O. asio

Micrathene whitnei

S. occidentalis

Pulsatrix perspicillata

Otus choliba

Otus atricapillus

Bubo lacteus

B. bubo

Glaucidium passerinum

A. cunicularia

Athene noctua

A. clamator

S. varia

S. nebulosa
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Trogon collaris

T. massena

Coracias garrulus

Alcedo atthis

Chloroceryle aenea

Ch. amazona

Colius colius C. eastanotus

U. macrourus

Ramphastos swainsonii

Merops viridis

Pteroglossus torquatos

M. erythrocephalus

P. villosus

Dryocopus lineatus

Todus mexicanus

Upupa epops

Jynx torquilla

Tockus leucomelas

Phoeniculus purpureus

Urocolius indicus

Pharomachrus mocino

R. toco

Buceros rhinoceros

Dendrocopus minor

Picoides pubescens

Melanerpes carolinus

Campephilus guatemalensis

Bucorvus abyssinicus

Aulacorhynchus prasinus

Notharchus macrorhynchos

Dacelo novaeguineae

Megalaima oorti

D. major

Colliformes

Trogoniformes

Coraciformes

Piciformes
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Psittacus erithacus Coracopsis vasa

C. nigra

Pionites melanocephala

Ara severa

A. ararauna

A. macao

Aratinga solstitialis

Cyanoliseus patagonus

Enicognathus leptorhynchus

Amazona autumnalis

Pyrrhura hoffmanni

A. dufresniana

A. amazonica

A. imperialis

A. albifrons

A. leucocephala

Graydidascalus brachyurus

Pionus menstruus

P. senilis

Myopsitta monachus

Brotogeris jugularis

Nymphicus hollandicus

Cacatua haematuropygia

C. galerita

Alisterus amboinensis

C. sulphurea

A. scapularis

Tanygnmathus megalorhynchos

Psittacula krameri

P. alexandri

P. cyanocephala

Cyanoramphus novaezelandiae

Platycercus caledonicus

P. elegans

P. eximius

L. domicellus

Trichoglossus haematodus

Agapornis cana

A. pullaria

Lorius garrulus

Eolophus roseicapillus

C. baudinii

C. latirostris

Calyptorhynchus banksii

Loriculus galgulus

Psittaculirostris edwardsii

Bernarius zonarius

N. pulchella

N. elegans

Neophema petrophila

Neophema bourkii

Melopsittacus undulatus

Eclectus roratus

A. ventralis

A. vittata

A. ochrocephala

A. virdigenalis

Deroptyus accitrinus

C. moluccensis

C. sanguinea

C. tenuirostris

Anadorhynchus hyacinthinus

A. fisheri

A. roseicollis

A. personata
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PASSEROIDEA Auriparus flaviceps

Bombycilla garrulus

Dumetella carolinensis

Mimus_polyglottos

Alcedo_atthis

Sturnus cristatellus

S. vulgaris

Saxicola rubetra

S. rubicola

S. axillaris

S. maura

Ficedula hypoleuca

Cinclus mexicanus

Muscicapa striata

Erithacus rubecula

E. cyane

Tarsiger cyanurus

Luscinia svecica

Phoenicurus ochruros

P. phoenicurus

S. sialis

Sialia mexicana

C. minimus

C. fuscescens

Catharus ustulatus

Hylocichla mustelina

T. merula

T. grayi

T. migratorius

T. philomelos

Turdus viscivorus

C. cryptoleucus

C. brachyrhynchos

C. caurinus

C. frugilegus

C. cornix

C. coronae

C. monedula

Corvus ruficollis

Nucifraga caryocactes

P. Novaehollandiae

Philidonyris melanpos

Lichmera indistincta

Melithrepyus lunatus

Meliphaga virescens

Lichenostomus virescens

Acanthorhynchus tenuirostris

Pica pica

V. olivaceus

V. gilvus

Vireo flavifrons

L. excubitor

L. cristatus

Lanius collurio

C. cristata

Cyanocitta stellari

Aphelocoma coerulescens

P. nutalli

Sayornis phoebe

Thamnophilus punctatus

Xiphorhynchus guttatus

Manacus vitellinus

Pipra mentalis

Myiarchus crinitus boreus

Todirostrum cinereum

Contopus virens

Empidonax virescens

C. corax

Calocitta colliei

Oriolus oriolus
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Alophoixus bres Criniger bres

Pycnonotus finlaysoni

P. goiavier

Hippolais icterina

Zosterops lateralis

Regulus regulus

Phylloscopus sibilatrix

S. nisoria

Acrocephalus arudinaceus

A. palustris

A. schoenobaenus

A. bistrigiceps

Stelgidopteryx ruficollis

Aegithalos caudatus

Psaltriparus minimus

Alaemon alaudipes

Certhilauda erythrochlamys

Chersomanes albofasciata

Eremopterix nigriceps

Ammomanes desetti

Mirafra erythroptera

Eremalauda dunni

P. collybita

P. trochilus

Sylvia atricapilla

S. borin

S. curruca

Delichon urbica

Hirundo rustica

H. tahitica

Riparia riparia

Progne chalybea

Calandrella brachydactyla

C rufescens .

Eremophila alpestris

Galerida cristata

Alauda arvensis

Lullula arborea

Vidua paradisaea

Sitta carolinensis

T. ludovicianus

Thryothorus fascioventris

T. aedon musculus

Troglodytes troglodytes

P. cristatus

P. atricapillus

P. afer

P. caeruleus

Parus major

P gambeli .

Poecile atricapillus

Baeolophus griseus

P. domesticus

Passer montanus

S canadensis .

Saltator coerulescens

D. petechia

Dendroica palmarum

Geothlypis trichas

S. noveboracensis

Seiurus aurocapillus

I. bullockii

Icterus galbula

Molothrus ater

Quiscalus quiscula

Tiaris canora

Thraupis episcopus

C. sinuata

Cardinalis cardinalis

Pheucticus ludovicianus

S. orenocensis

D coronata .

D dominica .

D pinus .

Vermovora pinus

Wilsonia citrina

Plectrophenax nivalis

Serinus canaria

E. citrinella

E. hortulana

Emberiza schoeniculus

Spizella passerina

Spizella pusilla

Amphispiza bilineata

Ammodramus savvanarum

Spizella arborea

Passerella iliaca

Z. querula

Z. leucophrys

Z. albicollis

Zonotrichia capensis

Junco hyemalis

Passerculus sandwichensis

Ammodramus sandwichensis

Melospiza georgiana

Melospiza melodia

Pooectes gramineus

Carduelis chloris

Prunella modularis

F. montifringilla

Fringilla coelebs

Himatione sanguinea

Vestriaria coccinea

Loxia pytyopsittacus

Loxia leucoptera

 Loxia curvirostra

Acanthis flammea

C. mexicanus

C. cassinii

Carpodacus erythrinus

C. vespertina

Coccothraustes coccothraustes

Pyrrhula pyrrhula

Pinicola enucleator

C. tristis

C. pinus

C. carduelis

Anthus campestris

A. cannabina

A. pratensis

Aethopyga christinae

Nectarinia venusta

A. longirostra

Arachnothera flavigaster

Poephila guttata

Taeniopygia castanotis

L. maja

L. malacca

Lonchura striata

Padda oryzivora

Spermestes cucullatus

A. erythrocephala

Amadina fasciata

E. troglodytes

Estrilda melpoda

Uraeginthus bengalus

Lonchura malabarica

M. flava

Motacilla alba

A. trivialis
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An Ornithorhynchus anatinus

Zb Zaglossus bruijni

Ta Tachyglossus aculatus

TS T. setosus

Ml Macrotis lagoti

Ek Echymipera kalabu

EA E. australis

Er E. rufescens

PN Perameles nasuta

PG P. gunni

IM Isoodon macrourus

Ia I. auratus

Io I. obesulus

Gl

Pb

Tr

AS

Pv

ps

Sm

Tv

Bp

Ce

CE C. lepidus

Cx C. nanus

Px Potorus tridactylus

AR Aepyprimnus rufescens

Dm Dendrolagus matschiei

Ls Lagorchestes conspici

Sb Setonix brachyurus

Me Macropus eugenii

Mr M. robustus

Ms M. rufus

Pc Phascolarctos cinereus

LL Lasiorhinus latifrons

MF

pt

Af

as

pd

Dc

Sh

DH

DA

DV

Dg

AN

Ny

SM

SC

sm

PA

pg

Pi

Cd

Mn

cm

lc

Po

Di

Dv

MR

Ma

Mb

Md

Monotremata Peramelemorphia

Diprotodonia

Gymnobelideus leadbeateri

Petaurus breviceps

Tarsipes rostratus

Acrobates pygmaeus

Petauroides volans

Pseudocheirus peregrinus

Spilocuscus maculatus

Trichosurus vulpecula

Burramys parvus

Cercartetus concinnus

Dasyuromorphia

Didelphimorphia

Antechinus flavipes

Antechinus stuartii

Phasogale tapoatafa

Dasycerus cristicauda

Sarcophilus harrisii

Dasyurus hallucatus

Dasyurus maculatus

Dasyurus viverrinus

Dasyurus geoffroii

Pseudantechinus macdonnellensis

Ningaui yvonneae

Sminthopsis murina

Sminthopsis crassicaudata

Sminthopsis macroura

Antechinomys laniger

Planigale maculata

Planigale gilesi

Planigale ingrami

Myrmecobius fasciatus

Caluromys derbianus

Metachirus nudicaudatus

Chironectes minimus

Lutreolina crassicaudata

Didelphis marsupialis

Didelphis virginiana

Philander opossum

Marmosa microtarsus

Marmosa robinsoni

Monodelphis brevicaudata

Monodelphis domestica
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Trichechus inunguis T. manatus

Dendrohyrax dorsalis

Heterohyrax brucei

Procavia capensis

P. habessinica

P. johnstoni

Elephas maximus

Loxodonta africana

Orycteropus afer

Chrysochloris asciatica

Eremitalpa granti namibensis

Amblysomus hottentotus

Tenrec ecaudatus

Hemicentetes nigriceps

H. semispinosus

Echinops telfari

Setifer setosus

Oryzorictes hova

Geogale aurita

Limnogale mergulus

Microgale dobsoni

M. cowani

M. talazaci

Macroscelides proboscideus

Elephantulus rozeti

Petradromus tetradactylus

Elephantulus intufi

E. rufescens

E. brachyrhynchus

E. myurus

E. edwardii

Macroscelidae

Afrosoricida

Tubulidentata

Sirenia

Hyracoidea

Probosidea


