
Ornithorhynchus anatinus
Tachyglossus aculeatus

Monodelphis domestica
Caluromys philander

Sarcophilus harrisii
Sminthopsis crassicaudata

Erinaceus europaeus
Sorex araneus

Felis catus
Panthera tigris

Canis lupus
Enhydra lutris

Mustela putorius
Ursus maritimus

Ailuropoda melanoleuca
Chaerephon plicatus

Nyctalus plancyi
Eptesicus fuscus

Myotis lucifugus
Myotis brandtii

Myotis ricketti
Myotis davidii
Myotis laniger

Miniopterus fuliginosus
Artibeus jamaicensis
Taphozous melanopogon

Cynopterus sphinx
Pteropus alecto
Pteropus vampyrus
Rousettus leschenaultii

Hipposideros armiger
Hipposideros larvatus
Hipposideros pratti

Hipposideros pomona
Rhinolophus ferrumequinum
Rhinolophus pusillus

Rhinolophus pearsonii
Rhinolophus sinicus

Megaderma spasma
Ceratotherium simum

Equus caballus
Vicugna pacos

Camelus dromedarius
Camelus bactrianus

Camelus ferus
Sus scrofa

Bubalus bubalis
Bison bison
Bos mutus

Bos taurus
Ovis aries

Pantholops hodgsonii
Tupaia chinensis

Ochotona princeps
Oryctolagus cuniculus

Jaculus jaculus
Mus musculus

Arvicanthis ansorgei
Rattus norvegicus

Microtus ochrogaster
Peromyscus maniculatus

Cricetulus griseus
Mesocricetus auratus

Nannospalax galili
Nannospalax ehrenbergi

Spermophilus tridecemlineatus
Fukomys damarensis

Heterocephalus glaber
Chinchilla lanigera

Octodon degus
Cavia porcellus

Galeopterus variegatus
Callithrix jacchus
Saimiri boliviensis

Macaca nemestrina
Macaca fascicularis

Macaca mulatta
Papio anubis

Mandrillus leucophaeus
Cercocebus atys
Chlorocebus sabaeus

Rhinopithecus roxellana
Colobus angolensis

Pongo abelii
Gorilla gorilla

Homo sapiens
Pan paniscus
Pan troglodytes
Nomascus leucogenys

Tarsius syrichta
Otolemur crassicaudatus
Otolemur garnettii

Propithecus coquereli
Dasypus novemcinctus

Choloepus didactylus
Tamandua tetradactyla

Myrmecophaga tridactyla
Orycteropus afer afer

Echinops telfairi
Amblysomus hottentotus

Chrysochloris asiatica
Macroscelides proboscideus

Elephantulus edwardii
Elephas maximus

Loxodonta africana
Procavia capensis

Activity pattern:

Diurnal
Cathemeral
Nocturnal
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Mammals
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ACTIVITY PATTERN

Rui Borges
Text Box
Adaptive genomic evolution of opsins reveals that early mammals flourished in nocturnal environmentsRui Borges, Warren E. Johnson, Stephen J. O’Brien, Cidália Gomes, Christopher P. Heesy and Agostinho AntunesFigure S2Phylogenetic character mapping for the ancestral reconstructions



Monodelphis domestica
Didelphis aurita

Thylamys elegans
Sarcophilus harrisii
Sminthopsis crassicaudata

Isoodon obesulus
Macropus eugenii

Setonix brachyurus
Tarsipes rostratus
Cercartetus concinnus

Erinaceus europaeus
Sorex araneus

Felis catus
Panthera tigris

Canis lupus
Mustela putorius

Ursus maritimus
Ailuropoda melanoleuca

Odobenus rosmarus
Chaerephon plicatus

Nyctalus plancyi
Eptesicus fuscus

Myotis lucifugus
Myotis brandtii

Myotis ricketti
Myotis davidii
Myotis laniger

Miniopterus fuliginosus
Taphozous melanopogon

Cynopterus sphinx
Pteropus alecto

Pteropus vampyrus
Rhinolophus sinicus

Ceratotherium simum
Equus caballus

Vicugna pacos
Camelus dromedarius
Camelus bactrianus
Camelus ferus

Sus scrofa
Rangifer tarandus

Bubalus bubalis
Bison bison
Bos mutus
Bos taurus

Capra hircus
Ovis aries

Pantholops hodgsonii
Orcinus orca

Tupaia chinensis
Jaculus jaculus

Rattus norvegicus
Microtus ochrogaster

Peromyscus maniculatus
Cricetulus griseus

Phodopus sungorus
Sciurus carolinensis

Spermophilus tridecemlineatus
Fukomys damarensis

Heterocephalus glaber
Chinchilla lanigera

Octodon degus
Cavia porcellus

Galeopterus variegatus
Callithrix jacchus

Saimiri boliviensis
Macaca nemestrina

Macaca fascicularis
Macaca mulatta

Papio anubis
Mandrillus leucophaeus

Cercocebus atys
Chlorocebus sabaeus

Rhinopithecus roxellana
Colobus angolensis

Pongo abelii
Gorilla gorilla

Homo sapiens
Pan paniscus
Pan troglodytes

Nomascus leucogenys
Tarsius syrichta

Propithecus coquereli
Orycteropus afer afer

Echinops telfairi
Elephantulus edwardii

Loxodonta africana

sw1-sensitivity: 

VS
UVS

Therians

Placentals

Marsupials

OPN1sw1
SW1 SENSITIVITY



Ornithorhynchus anatinus
Tachyglossus aculeatus

Monodelphis domestica
Sarcophilus harrisii

Sminthopsis crassicaudata
Felis catus

Canis lupus
Enhydra lutris

Mustela putorius
Odobenus rosmarus

Nyctalus plancyi
Eptesicus fuscus

Myotis lucifugus
Myotis brandtii

Myotis ricketti
Myotis davidii
Myotis laniger

Artibeus jamaicensis
Taphozous melanopogon
Pteropus alecto
Pteropus vampyrus
Rousettus leschenaultii

Rhinolophus ferrumequinum
Rhinolophus pusillus

Rhinolophus pearsonii
Rhinolophus sinicus

Megaderma spasma
Equus caballus

Camelus dromedarius
Camelus bactrianus

Sus scrofa
Bos taurus

Ovis aries
Tupaia chinensis
Oryctolagus cuniculus

Mus musculus
Rattus norvegicus
Peromyscus maniculatus

Mesocricetus auratus
Spermophilus tridecemlineatus

Heterocephalus glaber
Callithrix jacchus
Saimiri boliviensis

Macaca nemestrina
Macaca fascicularis

Macaca mulatta
Chlorocebus sabaeus

Homo sapiens
Pan troglodytes

Tarsius syrichta
Otolemur crassicaudatus

Choloepus didactylus
Loxodonta africana
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Monodelphis domestica
Didelphis aurita

Sarcophilus harrisii
Sminthopsis crassicaudata

Myrmecobius fasciatus
Macropus eugenii

Setonix brachyurus
Tarsipes rostratus
Felis catus

Canis lupus
Mustela putorius

Odobenus rosmarus
Nyctalus plancyi
Eptesicus fuscus

Myotis lucifugus
Myotis brandtii

Myotis velifer
Myotis ricketti

Myotis davidii
Myotis laniger

Taphozous melanopogon
Pteropus alecto

Pteropus dasymallus
Pteropus vampyrus

Rhinolophus sinicus
Equus caballus

Camelus dromedarius
Camelus bactrianus

Sus scrofa
Bos taurus

Capra hircus
Ovis aries

Tupaia chinensis
Oryctolagus cuniculus
Rattus norvegicus

Peromyscus maniculatus
Sciurus carolinensis

Spermophilus tridecemlineatus
Heterocephalus glaber

Callithrix jacchus
Saimiri boliviensis

Macaca nemestrina
Macaca fascicularis

Macaca mulatta
Chlorocebus sabaeus

Homo sapiens
Pan troglodytes

Tarsius syrichta
Loxodonta africana
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Ornithorhynchus anatinus
Tachyglossus aculeatus

Monodelphis domestica
Didelphis aurita

Sarcophilus harrisii
Sminthopsis crassicaudata
Myrmecobius fasciatus

Macropus eugenii
Setonix brachyurus

Tarsipes rostratus
Felis catus

Canis lupus
Enhydra lutris

Mustela putorius
Odobenus rosmarus

Nyctalus plancyi
Eptesicus fuscus

Myotis lucifugus
Myotis brandtii
Myotis velifer

Myotis ricketti
Myotis davidii
Myotis laniger

Taphozous melanopogon
Pteropus alecto

Pteropus dasymallus
Pteropus vampyrus

Rousettus leschenaultii
Rhinolophus pusillus

Rhinolophus pearsonii
Rhinolophus sinicus

Equus caballus
Camelus dromedarius

Camelus bactrianus
Sus scrofa

Bos taurus
Capra hircus

Ovis aries
Tupaia chinensis

Oryctolagus cuniculus
Mus musculus

Rattus norvegicus
Peromyscus maniculatus

Mesocricetus auratus
Sciurus carolinensis

Spermophilus tridecemlineatus
Alouatta palliata
Alouatta pigra

Alouatta seniculus
Callithrix jacchus

Saguinus mystax
Cebus capucinus

Cebus olivaceus
Saimiri boliviensis

Saimiri sciureus
Macaca nemestrina

Macaca fascicularis
Chlorocebus sabaeus

Homo sapiens
Pan troglodytes

Tarsius syrichta
Otolemur crassicaudatus

Loxodonta africana
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Monodelphis domestica

Sarcophilus harrisii

Felis catus

Canis lupus

Mustela putorius

Odobenus rosmarus

Pteropus alecto

Pteropus vampyrus

Equus caballus

Camelus dromedarius

Camelus bactrianus

Tupaia chinensis

Oryctolagus cuniculus

Mus musculus

Rattus norvegicus

Peromyscus maniculatus

Mesocricetus auratus

Spermophilus tridecemlineatus

Heterocephalus glaber

Callithrix jacchus

Saimiri boliviensis

Macaca nemestrina

Macaca fascicularis

Macaca mulatta

Chlorocebus sabaeus

Homo sapiens

Pan troglodytes

Tarsius syrichta

Loxodonta africana
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Ornithorhynchus anatinus

Monodelphis domestica

Sarcophilus harrisii

Felis catus

Canis lupus

Mustela putorius

Odobenus rosmarus

Eptesicus fuscus

Myotis lucifugus

Myotis brandtii

Myotis davidii

Pteropus alecto

Pteropus vampyrus

Equus caballus

Camelus dromedarius

Sus scrofa

Bos taurus

Capra hircus

Ovis aries

Tupaia chinensis

Oryctolagus cuniculus

Mus musculus

Rattus norvegicus

Peromyscus maniculatus

Mesocricetus auratus

Spermophilus tridecemlineatus

Heterocephalus glaber

Callithrix jacchus

Saimiri boliviensis

Macaca nemestrina

Macaca fascicularis

Macaca mulatta

Chlorocebus sabaeus

Homo sapiens

Pan troglodytes

Tarsius syrichta

Loxodonta africana
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Ornithorhynchus anatinus

Felis catus

Canis lupus

Mustela putorius

Odobenus rosmarus

Eptesicus fuscus

Myotis lucifugus

Myotis brandtii

Myotis davidii

Pteropus alecto

Pteropus vampyrus

Equus caballus

Camelus dromedarius

Camelus bactrianus

Sus scrofa

Bos taurus

Capra hircus

Ovis aries

Tupaia chinensis

Oryctolagus cuniculus

Rattus norvegicus

Peromyscus maniculatus

Mesocricetus auratus

Spermophilus tridecemlineatus
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Callithrix jacchus

Saimiri boliviensis

Macaca nemestrina

Macaca fascicularis

Macaca mulatta

Pan troglodytes

Tarsius syrichta

Microcebus murinus

Loxodonta africana

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

RGR
VISUAL ACUITY

0 65

● ●●●●

visual acuity (cpd)

1.8

4.2
Placentals

Mammals



Ornithorhynchus anatinus

Monodelphis domestica

Sarcophilus harrisii

Felis catus

Canis lupus

Mustela putorius

Odobenus rosmarus
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Myotis davidii

Pteropus alecto
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Monodelphis domestica

Sarcophilus harrisii

Sminthopsis crassicaudata

Felis catus

Canis lupus

Mustela putorius

Odobenus rosmarus

Eptesicus fuscus

Myotis lucifugus

Myotis brandtii

Myotis davidii

Pteropus alecto

Pteropus vampyrus

Equus caballus

Camelus dromedarius

Camelus bactrianus

Sus scrofa

Bos taurus

Capra hircus

Ovis aries

Tupaia chinensis

Oryctolagus cuniculus

Mus musculus

Rattus norvegicus

Peromyscus maniculatus

Mesocricetus auratus

Spermophilus tridecemlineatus

Heterocephalus glaber

Callithrix jacchus

Saimiri boliviensis

Macaca nemestrina

Macaca fascicularis

Macaca mulatta

Chlorocebus sabaeus

Homo sapiens

Pan troglodytes

Tarsius syrichta

Loxodonta africana

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●
●
●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●
●

●

OPN4m
VISUAL ACUITY

0 65

● ●●●●

visual acuity (cpd)

1.8

3.1

4.2

5.6

Therians

Placentals

Marsupials

Mammals
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Ornithorhynchus anatinus
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