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Figure S4: Age estimates for Oase1 for different bin sizes. We estimate the date of 
Neanderthal admixture in Oase1 using different bin sizes between 0.001 cM (as used for 
other genomes) - 1cM. In each case, we compared the dates of Neanderthal gene flow 
in Oase1 with CEU where the Neanderthal gene flow occurred 42,694 ± 3,767 yr BP (for 
this ascertainment based on a binsize of 0.001cM). The title of each sub-figure shows 
the bin size used for Oase1 and the estimated age of this specimen. * indicates the 
estimates used in main text. 
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0.001cM: 42,442 ± 3767 years

Genetic Distance (cM)
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Oase: 252 ± 23 years
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Figure S5: Predicted age based on calibration curve. We estimate the parameters of the model  (𝛽, 𝑐) using n-1 samples (shown 
in black) and then predict the radiocarbon dates of the nth sample (shown in red), given the mean date of Neanderthal admixture in 
the sample. Standard error (in red) reflects the uncertainty of the model. 
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Table S1: Estimated ages of ancient genomes 
 

Sample 
Calibrated 

radiocarbon dates 
(calBP) 

genetic age in 
generations 
(mean ± SE) 

genetic age 
in years 

(mean ± SE) 

Clovis 12,509 – 12,722 624 ± 54 18,066 ± 5112 

Mal’ta1 23,891 – 24,423 862 ± 49 24,935 ± 4851 

Kostenki14 36,262 – 38,684 1,424 ± 43 41,189 ± 4387 

Ust’-Ishima 43,210 – 46,880 1,373 ± 46 39,715 ± 4422 

Ust’-Ishimb 43,210 – 46,880 1,541 ± 37 44,560 ± 4175 

Ust’-Ishimc 43,210 – 46,880 1,403 ± 38 40,626 ± 4214 

Ust’-Ishimd 43,210 – 46,880 1,590 ± 37 45,968 ± 4170 

Oase1e 37,000 – 42,000 1,468 ± 31 42,467 ± 3767 

Oase1f 37,000 – 42,000 1,406 ± 33 40,682 ± 3787 

Oase1g 37,000 – 42,000 1,470 ± 31 42,530 ± 3767 
Note: We selected SNPs based on ascertainment 0, used genetic distances based on the S map, and a 
genetic correction based on deCODE data and ae generation interval of 25-33 years (see Note S1).  
a-d Ust’-Ishim – we tried different models for Ust’-Ishim dating (see results and Figure 2). (A) Dates based on 
single exponential fit up to genetic distance of 1cM, (B) Dates based on single exponential fit up to genetic 
distance of 10cM, (C, D) Dates based on double exponential fit (𝑦 = 𝐴𝑒!!!!   + 𝐵𝑒!!!!   + 𝑐)  to up to genetic 
distance of 10cM.   
e-g Oase1 – we tried different models for Oase1 dating (see results and Figure 2). (E) Dates based on single 
exponential fit up to genetic distance of 65cM, (F, G) Dates based on double exponential fit  to up to genetic 
distance of 65cM.   
 
 
Table S2: Effect of genetic map on age estimates 
 

Sample S map* AA map Oxford CEU map 

Date of Neanderthal 
gene flow in CEU 47,236 ± 4339 42,317 ± 3712 43,376 ± 3820 

Clovis 18,066 ± 5112 17,111 ± 3901 19,474 ± 3999 

Mal’ta1 24,935 ± 4851 22,594 ± 3808 26,616 ± 3925 

Kostenki14 41,189 ± 4387 36,655 ± 3747 38,466 ± 3853 

Ust’-Ishim (B) 44,560 ± 4175 39,590 ± 3667 40,204 ± 3807 

Note: * indicates the approach used in main text. We used ascertainment 0 described in Note S1. For each 
map, we separately estimated the genetic map correction based on data from (17). Ust’-Ishim dates are 
based on the model of single exponential fitted to genetic distance of up to 10cM. 
 
 
 



 28 

Table S3: Effect of natural selection on age estimates 
 

Sample Standard 
Approach* 

Remove putative targets 
of selection 

Number of ascertained 
SNPs included 221,482 213,423 

Clovis 18,066 ± 5112 17,731 ± 5091 

Mal’ta1 24,935 ± 4851 24,716 ± 4815 

Kostenki14 41,189 ± 4387 40,836 ± 4373 

Ust’-Ishim (B) 44,560 ± 4175 44,468 ± 4261 

Note: * indicates the approach used in main text. SNPs were selected based on ascertainment 0, the 
genetic distances were based on the S map, and the genetic correction was based on data from (17) (see 
Note S1). Ust’-Ishim dates are based on model of single exponential fitted to genetic distance of up to 10cM. 
To account for putative targets of selection, we remove ascertained SNPs belonging to exons 
(http://hgdownload.cse.ucsc.edu/goldenPath/hg19/database/refGene.txt.gz) or conserved elements in  
primates 
(http://hgdownload.cse.ucsc.edu/goldenPath/hg19/database/phastConsElements46wayPrimates.txt.gz).  
 
 
Table S4: Effect of B-statistic on dates of Neanderthal gene flow 
 

Date of Neanderthal 
gene flow 

Standard 
Approach* 

Low bins of B-stats 
(b=0-4) 

High bins of B-stats  
(b=5-9) 

CEU 47,236 ± 4339 50,608 ± 4512 41,882 ± 3774 

Clovis 29,170 ± 2703 29,684 ± 3030 23,314 ± 2336 

 Mal’ta1 22,301 ± 2169 32,162 ± 3663 22,592 ± 2344 

Kostenki14 6,047 ± 649 1,958 ± 672 12,246 ± 1208+ 

 Ust’-Ishim (B) 2,666 ± 238 2,727 ± 261 2,027 ± 178 

 
Note: * indicates the approach used in main text. We selected SNPs based on ascertainment 0, used 
genetic distances based on the S map, and made a genetic correction based on data from (17) (see Note 
S1). Ust’-Ishim dates are based on model of single exponential fitted to genetic distance of up to 10cM.  
+ indicates that this estimate is not very reliable based on manual inspection of the fit. This is likely due to the 
fact that the sample has very low coverage and we are only using a subset of SNPs in this analysis. We 
note that for the low bins of B-stats, there were 103,731 SNPs and for the high bins of B-stat, there were 
117,702 SNPs. 
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