Supplemental Figure legends

Figure S1: Brain dissection of the Western gray kangaroo left hemisphere. (A) Mid-sagittal lateral view with anterior to the right and posterior to the left showing the different parts of the cerebrum and brainstem with dashed lines showing the planes of dissection of the mesencephalon (Mesenc) and the diencephalon (Dienc) + striatum. (B) Coronal section of the cerebrum localized approximately in the region corresponding to the blue line in (A) showing the precise delimitations for the hippocampus (Hp), mesencephalon (Mesenc) and diencephalon+striatum (Dienc+striatum) dissection. The order of dissection was: olfactory bulb and cerebellum; pons + medulla; mesencephalon; then the cerebrum was cut into a series of coronal sections, and only then the Dienc+striatum and Hp were removed. Scale bar, 1 cm.

Figure S2: NeuN staining in the cerebral cortex of two South American species reveals the expected distribution of neurons. Sections through the cerebral cortex of M. incanus (A) and M. nudicaudatus (B) are shown at 5X magnification with all cells stained with DAPI (a), neurons stained for NeuN (b) and both stains merged in (c). Inserts in (c) are enlarged in (d) and (e) and illustrate portions of the piriform cortex (d) and of the hippocampus (e). Inserts in those images are shown at higher magnification (40X) in (d’) and (e’) to illustrate the appearance of neurons in each cortical region. Scale bars in A: 1300 μm (a,b,c), 250 μm (d), 150 μm (e), 16 μm (d’, e’). Scale bars in B: 1050 μm (a,b,c), 50 μm (d,e), 16 μm (d’, e’).

Figure S3: NeuN staining in the cerebral cortex of two Australasian species reveals the expected distribution of neurons. Sections through the cerebral cortex of M. rufogriseus (A) and S. harrisii (B) are shown at 5X magnification with all cells stained with DAPI (a), neurons stained for NeuN (b) and both stains merged in (c). Inserts in (c) are enlarged in (d) and (e) and illustrate portions of the piriform cortex (d) and of the dorsal cortex (e in A) or hippocampus (e in B). Inserts in those images are shown at higher magnification (40X) in (d’) and (e’) to illustrate the appearance of neurons in each cortical region. Scale bars in A: 2050 μm (a,b,c), 150 μm (d, e), 16 μm (d’, e’). Scale bars in B: 1850 μm (a,b,c), 150 μm (d), 250 μm (e), 16 μm (d’, e’).

Figure S4: Neuronal scaling rules for marsupial brain structures showing Monodelphis domestica. Average brain structure mass for each species is plotted as a function of its total number of neurons for cerebral cortex (excluding the hippocampus, -Hp) (A), cerebellum (B) and rest of brain (including the hippocampus, +Hp) (C). The power laws plotted (gray lines), along with the 95% confidence intervals (dotted line) have exponents 1.558±0.126 (A, Afrotheria and Eulipotyphla; p<0.0001), 1.283±0.035 (B, Glires, Afrotheria (minus the elephant) and Artiodactyla; p<0.0001) and 1.926±0.108 (C, Eulipotyphla, Afrotheria and Artiodactyla; p<0.0001). Monodelphis data points are indicated as a black star (A) or an open symbol (B and C). Notice for the 3 relationships that Monodelphis data points fall completely outside the 95% CI and the average values of neurons for each structure are either 10- or 100-fold too small for the corresponding mass comparing with the other species. Species are shown in shades of gray according to the legend. Values are exponent±SE. Data from [Herculano-Houzel et al., 2006; Herculano-Houzel et al., 2007; Azevedo et al., 2009; Sarko et al., 2009; Gabi et al., 2010; Herculano-Houzel et al., 2011; Seelke et al., 2013; Herculano-Houzel et al., 2014b; Kazu et al., 2014; Neves et al., 2014]

.
Figure S5: Cellular density variation across structures and species. Average neuronal density (in number of neurons per mg of tissue, N/mg; A) or average density of other cells (in number of other, non-neuronal cells per mg of tissue, O/mg; B) across structure and species. Circles, Cx; squares, Cb; triangles, RoB. (A) Only the significant power functions along with their 95% CI for non-marsupials species are plotted: Cx (with hippocampus) for non-primates, non-scandentian eutheria, exponent -0.395±0.015; Cb for Afrotheria (minus elephant), Artiodactyla and Glires, exponent -0.231±0.021; RoB for non-primates, non-scandentian eutheria, -0.492±0.027). No brain structure in any mammalian order examined here exhibits a significant correlation between other cell density and structure mass (B). Species are shown in shades of gray according to the legend. Values are exponent±SE. Data from [Herculano-Houzel et al., 2006; Herculano-Houzel et al., 2007; Azevedo et al., 2009; Sarko et al., 2009; Gabi et al., 2010; Herculano-Houzel et al., 2011; Herculano-Houzel et al., 2014b; Kazu et al., 2014; Neves et al., 2014]

.

Figure S6: Uniform variation in the O/N ratio with neuronal density, but not structure mass. (A) Ratio between numbers of other (non-neuronal) and neuronal cells, O/N, varies in no uniform fashion across structures (Cx, circles; Cb, squares; Rob, triangles) and species (each symbol) as a function of the mass of each structure. (B) In contrast, the O/N ratio varies uniformly across brain structures and species as a function of average neuronal density in the structure. The power function plotted in B applies to the non-marsupial species in the sample, and has an exponent of -0.939±0.022. Species are shown in shades of gray according to the legend. Values are exponent±SE. Data from [Herculano-Houzel et al., 2006; Herculano-Houzel et al., 2007; Azevedo et al., 2009; Sarko et al., 2009; Gabi et al., 2010; Herculano-Houzel et al., 2011; Herculano-Houzel et al., 2014b; Kazu et al., 2014; Neves et al., 2014]

. 

Figure S7: Marsupial neuronal density of the rest of brain, but not number of neurons, scales uniformly with the body mass as in eutherians.  (A) The power law that describes the variation of DNROB with increasing MBD is plotted (gray line) for all eutherian mammals (minus the pig, exponent -0.302±0.020; p<0.0001) along with its 95% CI which includes most of marsupial species in our study. (B) Most marsupial species fall below the 95% CI of the power function that relates the number of neurons in the rest of brain to body mass plotted for non-primates species (minus the pig,  exponent 0.332±0.022; p<0.0001) indicating that for a same NROB, marsupial MBD is larger than that of non-primate and even primate species. (C & D) Most marsupial data points fall inside the 95% CI of the power laws describing the variation of NCX (C, minus the pig, exponent 0.472±0.019; p<0.0001) or NCB (D, minus the pig and elephant, exponent 0.528±0.032; p<0.0001) with increasing MBD plotted for non-primate, non-scandentian (C) or non-primate, non-scandentian, non-eulipotyphlan (D) species. Species are shown in shades of gray according to the legend. Values are exponent±SE. Data from [Herculano-Houzel et al., 2006; Herculano-Houzel et al., 2007; Azevedo et al., 2009; Sarko et al., 2009; Gabi et al., 2010; Herculano-Houzel et al., 2011; Herculano-Houzel et al., 2014b; Kazu et al., 2014; Neves et al., 2014]

.

Figure S8: Marsupials share the same neuronal scaling rules of non-primate, non-eulipotyphlan mammals for olfactory bulb and hippocampus structures. (A) The power function relating MOB and NOB for marsupials falls within the 95% CI plotted for Glires and Afrotheria (exponent, 1.350±0.123). (B) Marsupial data points fall within the 95% CI of the power functions relating MHP and NHP for Afrotheria and Artiodactyla together (plotted line; exponent, 1.707±0.258). Species are shown in shades of gray according to the legend. Values are exponent±SE. Data from [Herculano-Houzel et al., 2006; Herculano-Houzel et al., 2007; Azevedo et al., 2009; Sarko et al., 2009; Gabi et al., 2010; Herculano-Houzel et al., 2011; Herculano-Houzel et al., 2014b; Kazu et al., 2014; Neves et al., 2014]
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