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Figure 1. Bacterial community (phylum and frequency as estimated by read abundances) of Cinara species mapped onto the tips 

of the ultrametric species tree of Cinara. For the total number of reads found in an aphid specimen, we have calculated the percent-

age of reads belonging to each bacterium. In this figure, only endosymbionts that are fixed within Cinara species (bacteria found in 

all specimens of a given species) are plotted. Therefore, the frequency of each endosymbiont (the red bars) in a species represents 

the mean percentage of reads obtained in all the specimens of that species (including PCR replicates). Colours in the figure corre-

spond to the colour circles and conifer silhouettes in the inset legend. Black circles in the inset map show the collection sites of the 

specimens of Cinara (N=371). The photo shows Cinara ponderosae (col: Coeur d’acier).
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Figure 2. Diagram representing the metabolic complementation found in the biosynthesis of tryptophan, biotin 

and the riboflavin biosynthesis take-over/rescue between Buchnera and– Serratia, Erwinia, Sodalis or Type-X 

obligate symbionts in the endosymbiotic systems of Cinara. Gene names are used as column names. On the 

left, a schematic representation of the phylogenetic relationships of Cinara species. Abbreviations for the 

different species are: CLCA= Cinara last common ancestors; Ccon = Cinara confinis, Ctuj = C. tujhafilina; 

Cced = C. cedri; Cpse = C. pseudotaxifoliae; Cfor = C. fornacula. Data from C. tujhafilina and C. cedri comes 

from Gosalbes et al (2008), Lamelas et al. (2011a,b) and Manzano-Marín & Latorre (2014).
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Figure 3. Distribution of cosymbionts across aphid’s ecological contexts. For several aphids characters, the 

histograms show the number of species hosting each cosymbionts. Abbreviations: Pseudot.= Pseudotsuga, 

Cupre.=Cupressaceae, WP= Western Palearctic, EP= Eastern Palearctic, WN= Western Nearctic, EN= Eastern 

Nearctic.
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Figure 4. Circle of correlation and factor scores obtained from a principal component analysis 

performed on bioclimatic variables. Ellipses delimit the climatic envelopes of aphids hosting the differ-

ent cosymbionts. Climatic values were extracted from the localities where aphid specimens carrying 

the essential symbionts were found. The percentages of variance explained by the first two principal 

components are indicated in the axis labels. Abbreviations; BIO1 = Annual Mean Temperature; BIO5 

= Max Temperature of Warmest Month; BIO6 = Min Temperature of Coldest Month; BIO12 = Annual 

Precipitation; BIO13 = Precipitation of Wettest Month; BIO14 = Precipitation of Driest Month
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