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The paper investigates the relationship between morphological variability, evolutionary constraint and ecomorphological adaptation
through the evolution of a metameric structure with functionally differentiated morphological regions in the vertebral column of
mammalian carnivores. This multicomponent skeletal system has been extensively studied across all vertebrates because the

formative roles of somitogenesis, somatic growth, and Hox gene expression are coupled with easily observable adult phenotypes.
Despite this, there is the idea that the vertebral column is highly constrained to evolve by natural selection towards specific
locomotory demands. However, this asseveration has been inferred from sparse anatomical samples, at least in mammals, providing
little insight into local-scale (i.e. vertebra-to-vertebra) variation and its macroevolutionary importance.

Here, we analyse 1097 three-dimensional models of vertebrae belonging to 44 species of mammalian carnivores: Acinonyx jubatus

(NN;UVA), Ailuropoda melanoleuca (Z.1986.19; NHME), Ailurus fulgens (1802;UVA), Aonyx cinerea (2908;UVA), Arctictis binturong

(5474;UVA), Atilax paludinosus (3253;UVA), Canis lupus (4589;UVA), Caracal caracal (1556;UVA), Chrysocyon brachyurus
(Z.2015.177;NHME), Crocuta crocuta (4215;UVA), Cryptoprocta ferox (EA36.08; NHME), Cuon alpinus (7106; UVA), Cynictis penicillata

(6730;UVA), Felis concolor (409;UVA), Felis silvestris (NN;UVA), Genetta genetta (1488;UVA), Genetta tigrina (3824;UVA), Herpestes
ichneumon (7344;UVA), Hyena hyena (2981;UVA), Leptailurus serval (6070;UVA), Lutra lutra (2981;UVA), Lycaon pictus (1167;UVA),
Lynx canadiensis (Z.2001.117.9;UVA), Martes foina (7342;UVA), Meles meles (NN;UVA), Mustela putorius (7203;UVA), Mustela vison

(147;UVA), Nasua narica (5542;UVA), Neofelis nebulosa (Z.2001.8;NHME), Otaria byronia (Z.2004.179.1;NHME), Panthera leo
(NN;UVA), Panthera pardus (1600;UVA), Panthera tigris (21574;MNCN), Paradoxurus hermaphroditus (4610;UVA), Phoca vitulina

(M/180/02;NHME), Potos flavus (124;UVA), Procyon lotor (4264;UVA), Proteles cristatus (PH37.98;NHME), Speothos venaticus

(Z.2015.96.4;NHME), Suricatta suricatta (3098;UVA), Tremarctos ornatus (Z.2008.34;NHME), Ursus arctos (Z.2003.41.1;NHME), Ursus
maritimus (21570;MNCN), Vulpes vulpes (150;UVA). All the material is referred in Table S1.

No statistical methods were developed to predetermine sample size. We selected at least one column per species belonging to as
much families as possible of the order Carnivora, covering a range of locomotor ecologies and body size, representatives of the
entire spectrum.

The vertebrae were scanned in 3D with either micro-computed tomography (CT) scanning or a NextEngine surface scanner. To
capture the morphology of the vertebrae, we digitized 34 homologous landmarks on the cervical vertebrae (C03-C07), 32
homologous landmarks on the thoracic vertebrae (T01-T14), and 36 homologous landmarks on the lumbar vertebrae (L1-L7) (see Fig.
7; Appendix 1; Table S2). The landmarks were digitized with the software Landmark from IDAV (REF. 47) and the x,y,z coordinates of
each landmark were exported as a Text file. The data was collected by the coauthor David Velasco.

The data was collected From January to August 2016.

No data were excluded from the analysis.

We do not have experiments in our paper.

Organisms were allocated into the ecological locomotory groups (terrestrial, cursorial, arboreal, aquatic, fossorial) following the
literature. This is specified in Table S1 (Appendix 1). This classification was relevant to investigate the association of vertebral shape
with the ecology of species.

Blinding was not relevant in our study because we do not perform experimental procedures for data collection or analyses.




