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Figure S1- Identification of species as either Rattus norvegicus or R. rattus using 32k nuclear 

SNPs in both (A) principal components analysis (PCA; R. norvegicus: brown circles, R. rattus 

black Xs), and (B) ancestry proportions from ADMIXTURE. 

 

  



 
Figure S2- Principal components analysis using 32k nuclear SNPs for worldwide Rattus 

norvegicus samples for (A) the third and fourth PCs, and (B) the fifth and sixth PCs.  Continents 

are designated by shape (Asia: circles; Europe: X; Africa: star; North America: square; South 

America: triangle; New Zealand: diamond) with substructured populations designated by color 

for the 13 clusters inferred using model based ancestry analyses (Figures 2, S4). 



 
Figure S3- Cross validation error (CV) plots from ADMIXTURE for (A) all Rattus norvegicus 

samples (n = 314), (B) samples identified within the Asian cluster (n = 84), and (C) samples 

within the non-Asian cluster (n = 230) using datasets with 32k nuclear SNPs.  Clustering from 

the full dataset was run from 1 to 40 clusters (K), whereas subsets of data were run 1 to 25 

clusters.  At each cluster, 20 repetitions of the program were run to estimate the cross validation 

error. 

  



 
Figure S4- ADMIXTURE plots for all Rattus norvegicus samples (n = 314) using 32k SNPs 

from the nuclear genome with varying cluster (K) values.  The higher cluster values were those 

supported based on cross validation error (see Figure S3A). 

  



 
 

Figure S5- Continent specific maps (A- western North America, B- South America, C- Europe, 

D- Asia) with average proportion of ancestry inferred from 32k nuclear SNPs and based on 

estimates from 13 clusters (Figure 1; China: brown; SE Asia: light brown; Aleutian Archipelago: 

orange; San Diego: gold; Europe: light blue; Scandinavia: purple; Nigeria: turquoise; Sonoma 

Valley: medium blue; Haida Gwaii: dark blue; Vancouver: cerulean; Bergen: medium purple; 

Malmo: light purple).  Geographic locations were jiggered so all sites could be viewed. 

  



 
Figure S6- Principal components analysis using 32k nuclear SNPs for the Asian Rattus 

norvegicus samples (n = 84) for (A) the first and second PCs, and (B) the third and fourth PCs.  

Continents are designated by shape (Asia: circles; North America: square) with substructured 

populations designated by color for the 13 clusters inferred using model based ancestry analyses 

(Figures 2, S4; dark brown: China, light brown: SE Asia, pink: Russia, orange: Aleutian 

Archipelago, gold: San Diego). 

 



 
 

Figure S7- ADMIXTURE plots for the subset of Rattus norvegicus samples assigned to the 

Asian cluster (n = 84) using 32k SNPs from the nuclear genome with varying cluster (K) values 

based upon support from the cross validation error plots (see Figure S3B). 

  



 
Figure S8- Principal components analysis for the non-Asian Rattus norvegicus samples (n = 

230) using 32k SNPs from the nuclear genome for (A) the first and second PCs, and (B) the third 

and fourth PCs.  Continents are designated by shape (Europe: X; Africa: star; North America: 

square; South America: triangle; New Zealand: diamond) with substructured populations 

designated by color for the 13 clusters inferred using model based ancestry analyses (Figures 2, 

S4; light blue: Europe, dark purple: Scandinavia, dark blue: Haida Gwaii, Canada, cerulean: 

Vancouver, Canada, turquoise: Kano, Nigeria, medium blue: Sonoma Valley, USA, medium 

purple: Bergen, Norway, light purple: Malmo, Sweden).  



 
Figure S9- ADMIXTURE plots for the subset of Rattus norvegicus samples assigned to the non-

Asian cluster (n = 230) using 32k SNPs from the nuclear genome with varying cluster (K) values 

based upon support from the cross validation error plots (see Figure S3C).  Note that the highest 

cluster values identify signatures not observed in the highest cluster values from the full analysis. 

  



 
Figure S10- Population tree with 13 sampling areas, one for each of 13 supported evolutionary 

clusters (see Figures 2, S3A, S4) produced using TREEMIX using 32k SNPs from the nuclear 

genome with three migration edges added. 

  



 

 
Figure S11- Cross validation error (CV) plot from ADMIXTURE for Rattus rattus samples (n = 

33) using 32k SNPs from the nuclear genome, where 20 iterations of the program were run for 

cluster (K) values from 1 to 20. 

  



 
Figure S12- (A) The proportion of variance explained with increasing numbers of migration 

edges of a population tree with 13 sampling areas from TREEMIX.  (B) The plot of pairwise 

residuals for the selected tree with three migration edges (Figure S11). 

 


