Text S1
Validation of divergent sites discovered in the genome sequence alignments
To validate the procedure we used to identify divergent sites, we attempted to genotype 637 sites (SNPs) discovered in various five-group alignments (ECWHM, CWBHM, W1W2CHM and C1C2WHM), over-sampling particular classes of SNPs that were especially important for our analyses. To increase our rate of genotyping success, we designed primers to avoid sites known to be divergent among the chimpanzees used for SNP discovery. The genotyping panel included the 3 central chimpanzees, 3 western chimpanzees, 1 eastern chimpanzee and 1 bonobo that were used in the genome sequence alignments. The genotyping panel also included all the chimpanzees that were genotyped in ref. 
, excluding the chimpanzees whose source was Arizona State University, resulting in 15 central chimpanzees, 25 western chimpanzees, 7 eastern chimpanzees and 6 bonobos that we could compare to the chimpanzees used in the genome sequence alignments.

Text 1 Table 1: Validation genotyping to assess the accuracy of divergent site identification
	Divergent site type
	Genome Alignment
	SNPs designed
	Passed pop. genetic quality control

	E
	ECWHM
	64
	50

	C
	ECWHM
	56
	42

	W
	ECWHM
	141
	95

	EC
	ECWHM
	61
	47

	EW
	ECWHM
	40
	27

	CW
	ECWHM
	52
	43

	WB
	CWBHM
	26
	18

	CB
	CWBHM
	14
	7

	WH
	CWBHM
	5
	0

	CH
	CWBHM
	3
	1

	W1C
	W1W2CHM
	38
	25

	W2C
	W1W2CHM
	40
	24

	W1H
	W1W2CHM
	8
	3

	W2H
	W1W2CHM
	14
	4

	C1W
	C1C2WHM
	37
	23

	C2W
	C1C2WHM
	38
	23

	Totals
	
	637
	432


We carried out the genotyping using the Sequenom iPLEX platform
. A total of 432 SNPs passed basic genotyping quality controls, after removing SNPs for the following reasons:
(a) 104 SNPs that gave weak signals and indistinct clusters, as determined by a laboratory technician with experience in Sequenom genotyping.
(b) 34 SNPs with incomplete genotyping (<75%).
(c) 32 SNPs in Hardy-Weinberg disequilibrium (P<0.01) in the western or central samples, the two populations with enough samples to calculate a meaningful test statistic.
(d) 5 SNPs in which we failed to obtain a genotype in any of the outgroup samples (2 humans, 1 gorilla, and 1 orangutan) that we used for determining the ancestral allele.

(e) 24 SNPs where there was polymorphism among the 4 samples used to determine an ancestral allele. As expected, this removed a large proportion (55%) of the W1H, W2H, WH, and CH sites where human and macaque gave inconsistent results in the genome sequence alignments.

(f) 6 SNPs that had passed all these filters but for which there was inconsistency between the divergent sites identified by our shotgun alignments and the genotyping data (2 additional inconsistent SNPs had previously been excluded in the above categories).

Upper bound on error rate for the divergent sites identified in genome sequence alignments

We used categories (a-c) to measure a discrepancy rate between the divergent sites identified by genome sequence alignments and the validation genotyping. There were 8 inconsistencies among the 3 chimpanzees for the 467 SNPs analyzed. This translates to a very low discrepancy rate of 8/(467×3) = 0.6%. The high level of agreement provides powerful additional evidence that the divergent sites from the genome sequencing alignments are accurately determined.
Samples used in the genome sequence alignments have the correct population labels

To check that the samples used in the genome sequence alignment have the correct population labels, we carried out principal components analysis (PCA)
.
• Demonstration that the 3 western chimpanzees are correctly labeled: To check the labels of the three 3 chimpanzees used in the genome sequence alignments, we used a subset of the 304 SNPs discovered in the ECWHM alignment that passed basic quality controls (Text 1 Table 1). To identify a subset of these SNPs that were not biased with respect to the western individuals, we only used SNPs that had been discovered as a difference between an eastern and central chimpanzee. We then randomly resampled from the remaining SNPs to obtain an E:C:EW:CW ratio that matched the entire ECWHM data set (Table S5). This resulted in 103 SNPs in the proportions E=42 : C=42 : EW=8 : CW=11. The PCA analyses of these SNPs clearly clusters the 3 western discovery samples with the 22 other western samples whose populations were previously identified
, validating our population labels (Text 1 Figure 1). Of particular importance is the fact that Clint, the individual used for the public genome sequence whose population origin was previously considered unknown, is definitively identified as western.

• Demonstration that the 3 central chimpanzees are correctly labeled. The second analysis is of 134 SNPs, again a subset of the 304 that we successfully genotyped from the ECWHM alignment. We obtained these SNP in an analogous way to those used for the western chimpanzee analysis, using only ones discovered as a difference between an eastern and a western chimpanzees, and randomly sampling the remaining SNPs to obtain ratios that match the entire data set (Table S5). Carrying out PCA on the 134 SNPs that emerged (E=50 : W=56 : EC=15 : CW=13), we confirmed that the three central chimpanzees used for SNP discovery cluster among the other central chimpanzees (Text 1 Figure 1).
• Demonstration that the eastern chimpanzee is correctly labeled. The third analysis studied 338 SNPs, including 128 SNPs that we discovered in the alignments not including eastern chimpanzees (W1W2CHM, C1C2WHM, and CWBHM), and 110 SNPs discovered in an ECWHM alignment. The SNPs from the ECWHM alignment were sampled randomly in the ratio C=42 : W=47 : EC=13 : EW=8 that we would expect if we had only ascertained in a western and central chimpanzee. We carried out a principal components analysis as above, and confirmed that the eastern chimpanzee used for SNP discovery clusters among the other eastern chimpanzees (Text 1 Figure 1).
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Text 1 Figure 1:

 Principal components analysis demonstrates that the 3 

western, 3 central and 1 eastern chimpanzee used in the genome sequence 

alignments cluster with other samples known to be from these populations. 

(a) To explore the ancestry of the 3 western discovery samples (Clint, 

Karlien and Yvonne), we analyzed 103 SNPs chosen from the ECWHM 

alignments without regard to the genotype of the 3 western discovery 

samples. To achieve this we used SNPs identified from eastern-central 

comparison, randomly sampling 103 to obtain a ratio of divergent sites 

matching our entire data set (E=42:C=42:EW=8:CW=11). Clint, the 

discovery sample used for the public reference sequence, is designated with 

an arrow. (b) To explore how the central chimpanzees cluster, we analyzed 

134 SNPs discovered by eastern-western comparison in the ECWHM 

alignments, and found that Noemie, Masuku and Clara are appropriately 

labeled. (c) To explore how the eastern chimpanzees cluster, we analyzed 

110 SNPs discovered in the ECWHM alignments by central-western 

comparison, and 128 SNPs discovered in the WWCHM, CCWHM and 

WCBHM alignments (which did not use eastern chimpanzee discovery). 

PR01008 (the eastern discovery individual) is appropriately labeled.
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