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Supplementary Methods  
 

Screening out regions known to be affected by natural selection:!"#$!%&&!%'%&()*)!
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Fitting models of history to the allele frequency data: >0!2)04!-.0!<$#3042$0!#/!$0/=!L!
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Translating from sequence diversity to time:!S2-%-*#'!$%-0)!#'!3.$#;#)#;0!R!%$0!
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Expectation of X-to-autosome sequence diversity ratio: "#&&#8*':!$0/=!_7!80!2)04!
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Supplementary Table 1: Bottleneck modeling estimates 
!
 Autosomes Chromosome X Test for difference!
!
!

N#$-.!
a2$#<0%'!

a%)-!
Q)*%'!

N#$-.!
a2$#<0%'!

a%)-!
Q)*%'!

N#$-.!
a2$#<0%'! a%)-!Q)*%'

b',$004*':!
3#0//*3*0'-!F!

c=PKP!
+c=ccd6!

c=LcP!
+c=cPL6!

c=KY^!
+c=cKc6!

c=K^d!
+c=c_d6! ]eePc?PL! ][c=cccY!

T*;0!+H(%6! JL!+J6! LJ!+L6! JK!+K6! Ld!+_6! ][c=Kd! ][c=OY!
!
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5%&20)!%$0!)*:'*/*3%'-&(!4*//0$0'-!%/-0$!-.*)!%4W2)-;0'-=!>.*&0!-.0!,#--&0'03H!*'-0')*-*0)!%$0!*'/0$$04!-#!,0!
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Supplementary Table 2: Within- and between-population 
genetic diversity  

 African     Non-African 
! ! >0)-!

Q/$*3%'!
I*%H%!
](:;(!

a%)-!
Q)*%'!

N#$-.!
a2$#<0%'!

>0)-!Q/$*3%'! P=c_P!
+c=ccK6!

P=Pdc!
+c=cLO6!

P=cd_!
+c=ccO6!

P=PcY!
+c=ccO6!

I*%H%!](:;(! ! 'Z%! P=P_Y!
+c=cL^6!

P=LPL!
+c=cLK6!

a%)-!Q)*%'! ! ! c=^^L!
+c=ccK6!

c=_dL!
+c=ccO6!

+%
6!%
2-
#)
#;
%&
!!
!!

+\
Pc
?J
6!

N#$-.!a2$#<0%'! ! ! ! c=_L^!
+c=ccO6!

! ! ! ! ! !

>0)-!Q/$*3%'! c=^LL!
+c=cP^6!

c=^YJ!
+c=cLK6!

c=^Jc!
+c=cPJ6!

c=^L^!
+c=cPL6!

I*%H%!](:;(! ! 'Z%! c=^_Y!
+c=cLO6!

c=_cL!
+c=cLO6!

a%)-!Q)*%'! ! ! c=OPO!
+c=cPO6!

c=KPP!
+c=cPJ6!

+,
6!R
?3
.$
#;
#)
#;
0!

!!
+\
Pc
?J
6!

N#$-.!a2$#<0%'! ! ! ! c=OYc!
+c=cPJ6!

! ! ! ! ! !

>0)-!Q/$*3%'! c=^YJ!
+c=cLY6!

c=^JL!
+c=cJJ6!

c=^Kd!
+c=cLJ6!

c=^KP!
+c=cLL6!

I*%H%!](:;(! ! 'Z%! c=^KY!
+c=cJO6!

c=^KY!
+c=cJJ6!

a%)-!Q)*%'! ! ! c=YPJ!
+c=cLY6!

c=YKO!
+c=cLJ6!

+3
6!R
f%
2-
#)
#;
0!

-S
`
A
Q
!$%
-*#
!

N#$-.!a2$#<0%'! ! ! ! c=YJK!
+c=cLO6!

!

N#-0)f! +%7,6! "#$! 0%3.! <%*$! #/! <#<2&%-*#')7!80! <$0)0'-! %2-#)#;%&! %'4!R?3.$#;#)#;0!
0)-*;%-0)!#/!!7!!-.0!/$%3-*#'!#/!4*50$:0'-!)*-0)!<0$!,%)0!<%*$!%/-0$!$0;#5*':!)*-0)!-.%-!4#!
'#-! ;00-! '0*:.,#$.##4! 12%&*-(! )3#$0! +NgB6! -.$0).#&4)! +-.0! 4*%:#'%&! :*50)! 8*-.*'?
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Supplementary Table 3: SNP data sets for chromosome X  
!
b'4*5*42%&!P!! b'4*5*42%&!L! Q'30)-$(! Q)30$-%*'04!

BN])!
Q/-0$!%&&!
3#$$03-*#')!

A#$^JOc!d!
!

A#$^JOc!
!

N#$-.!a2$#<0%'!9! PL7LPJ! P7OPK!3!

A#$^JOc!
!

X2QQ!Pc! N#$-.!a2$#<0%'!%! d7KP^! P7LKJ!3!

A#$PPJLP!d! X2""!Pc! a%)-!Q)*%'!%!
!

d7YJ_! P7LO^!3!!!

! ! >0)-!Q/$*3%'!,! ! P7c_^!3!
!
N#-0)f!A#;<%$*)#')!-.%-!80!2)04!-#!*40'-*/(!BN])!/$#;!3.$#;#)#;0!R=!T.0!3#&2;')!)<03*/(!-.0!
-8#! *'4*5*42%&)! /$#;!8.*3.! -.0! $0%4)! 2)04! /#$! %)30$-%*';0'-!80$0! #,-%*'047! -.0*$! %'30)-$(7! -.0!
'2;,0$! #/! BN])! *40'-*/*047! %'4! -.0! '2;,0$! #/! BN])! $0;%*'*':! %/-0$! %&&! /*&-0$)! %'4! 3#$$03-*#')!
80$0!%<<&*04!+S0-.#4)!%'4!$0/=!L6=!
!
%!T.0!%'30)-$(!#/!X2QQ!%'4!X2""!8%)!40-0$;*'04!2)*':!%'30)-$(!*'/#$;%-*50!;%$H0$)!+$0/=!L6=!!
!
,!>0! 2)04! /#2$! )%;<&0)! -#! *40'-*/(! BN])! ,0-800'! -8#!>0)-!Q/$*3%'! 3.$#;#)#;0)f!NQP_KP^7!
NQP_Kc^7!NQPdLOc!%'4!NQPdPLd!+S0-.#4)6=!!
!
3!T.0)0!BN])!80$0!:0'#-(<04!*'!#2$!&%,!)*'30!-.0(!%$0!'#-!'030))%$*&(!*'!X%<S%<!+S0-.#4)6=!
!
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Supplementary Table 4: DNA samples used in sequence diversity estimates 
 

hNQ!
)%;<&0!

B0120'3*':!
30'-0$!

]#<2&%-*#'7!A#$*0&&!#$!A0&0$%!
B%;<&0!bh!

F0'40$! T$%30)i! Q&*:'04!
%2-#)#;%&!
,%)0)j!

Q&*:'04!
3.$#;#)#;0!
R!,%)0)j!

QIA^! Q:0'3#2$-! k`b7!NQP_KP^! "! P7OKK7_Pd! OKK7Pdc7cK^! LK7cJO7Y_c!
QIA_! Q:0'3#2$-! k`b7!NQP_Kc^! S! L7KcJ7dOP! ^L_7KJY7_Ld! LO7JKK7^^L!
QIAd! Q:0'3#2$-! l]T7!NQP_dKY! "! P7K^K7KdK! OOL7OP_7dYc! LL7^cJ7OcO!
QIAPc! Q:0'3#2$-! k`b7!NQPdLOc! "! P7YKJ7KYK! OKP7cLc7Od_! LJ7KPK7cd^!
QIAPP! Q:0'3#2$-! AXI7!NQP_KKK! "! P7KcY7^cO! OLL7dO_7LKO! LP7LdO7ccP!
QIAPL! Q:0'3#2$-! Aa@7!NQPL_^_! "! P7YJO7__d! OOc7dLO7^LP! LL7YJd7cc^!
QIAPJ! Q:0'3#2$-! k`b7!NQPdPLd! "! P7YJ_7^Od! O_P7__P7Kcd! LJ7dY_7LYO!
QIAPO! Q:0'3#2$-! Aa@7!NQPLPKY! "! P7^Jc7PcK! Occ7dJ_7cY^! Lc7KYK7PKP!
A#$^JOc! B%':0$!! Aa@7!NQc^JOc! "! L7^LP7^Lc! OLO7JL_7PO^! KJ7Jdd7PKJ!
A#$PcO^c! B%':0$! I*%H%!](:;(7!NQPcO^c! S! JK_7Odc! J_7OLd7_Yc! PJ7Pdc7_d_!
A#$PPJLP! B%':0$! a%)-!Q)*%'7!NQPPJLP! S! P7_L_7^Yd! KKc7dYK7dKL! YL7JdJ7LLd!
A#$P^Pcd! B%':0$! Q/$*3%'!Q;0$*3%'m7!NQP^Pcd! S! P7J_Y7L^^! LYJ7cPJ7P^c! c!
X2QQ! A0&0$%! a2$#<0%'!Q;0$*3%'7!Q! S! L7Oc_7cdL! KYY7YOd7LOd! LP7cLY7^OO!
X2II! A0&0$%! a2$#<0%'!Q;0$*3%'7!I! S! K7_KP7d^P! d_K7YKL7cYJ! J^7OJP7P^^!
X2""! A0&0$%! a%)-!Q)*%'7!"! "! P7L^L7KYP! JKY7PYP7P^_! Pd7KcY7Ld^!
!
i!!T#-%&!'2;,0$!#/!-$%30)!2'*120&(!%&*:'04!-#!-.0!$0/0$0'30!:0'#;0!)0120'30=!!
j!T#-%&!'2;,0$!#/!%&*:'04!,%)0)!2)04!*'!%'%&()*)=!
m!B*'30!Q/$*3%'!Q;0$*3%')!%$0!%!;*9-2$0!#/!Q/$*3%'!%'4!a2$#<0%'!%'30)-$(!80!2)04!QNAaBT`kSQ]PP!-#!$0)-$*3-!#2$!%'%&()*)!-#!)03-*#')!#/!-.0!!
:0'#;0!8.0$0!80!80$0!ndKo!3#'/*40'-!#/!-.0!<$0)0'30!#/!-8#!Q/$*3%'!3.$#;#)#;0)!+B2<<=!N#-0!K6=!
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Supplementary Figure 1: Derived allele frequency distributions 

!
        North European    East Asian 

!
!
!!!!!!!!!!!!!!!!!!!!!!West African 
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Supplementary Figure 1:!h0$*504!%&&0&0!/$0120'3(!4*)-$*,2-*#')!+-.0!<$#<#$-*#'!#/!BN])!#/!0%3.!<#))*,&0!
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! Pc

Supplementary Figure 2: Sequence diversity ratio binned by 
distance from genes  
!
!
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Supplementary Note 1: Detailed allele frequency differentiation 
analysis 
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FST and Q for different ascertainment schemes 
 
East Asian – North European 
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East Asian – West African 
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North European – West African 
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Supplementary Note 2: Detailed derived allele frequency 
distribution analysis 
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Supplementary Note 3: Detailed sequence diversity analysis 
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Supplementary Note 4: Can natural selection account for the 
results? 
!
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Natural selection on newly arising genetic variants 
!
>0!,0:%'!,(!3#')*40$*':!-8#!-.0#$0-*3%&!;#40&)!#/!'%-2$%&!)0&03-*#'7!,#-.!#/!8.*3.!$0)2&-!
*'!%! $0423-*#'! *'!:0'0-*3!4*50$)*-(!#'!3.$#;#)#;0!Rf!'0:%-*50!<2$*/(*':!)0&03-*#'7!%'4!
<#)*-*50!)0&03-*50!)800<)=!
!
N0:%-*50!)0&03-*#'!#'!'08&(!%$*)*':!;2-%-*#')!*)!H'#8'!-#!$04230!:0'0-*3!4*50$)*-(!*'!-.0!
$0:*#')!30'-0$04!#'!-.0)0!5%$*%'-)=!X#8050$7!-.*)!<.0'#;0'#'!*)!09<03-04!-#!<$#4230!-.0!
#<<#)*-0!<%--0$'! -#!8.%-!80!#,)0$50! *'!#2$!4%-%=!I03%2)0! $030))*50!R?&*'H04!;2-%-*#')!
%$0! ;#$0! 0//*3*0'-&(! <2$:04! *'! .0;*U(:#2)!;%&0)7! '0:%-*50! )0&03-*#'! #'! '08&(! %$*)*':!
:0'0-*3! 5%$*%'-)! *)! 09<03-04! -#! <$#4230! %! $0&%-*50&(! :$0%-0$! $0423-*#'! #/! &*'H04! '02-$%&!
5%$*%-*#'!#'!-.0!%2-#)#;0)!-.%'!#'!3.$#;#)#;0!RLd7Jc7!8.0$0%)!-.0!#<<#)*-0!*)!#,)0$504!
*'!#2$!4%-%!#/!'#'?Q/$*3%'!<#<2&%-*#')!+T%,&0!L6=!
!
`0423-*#'! #/! )0120'30! 4*50$)*-(! 420! -#! <#)*-*50! )0&03-*#'! #'! '08&(! %$*)*':! :0'0-*3!
5%$*%'-)! *)! 09<03-04! -#!.%50! %!:$0%-0$! 0//03-!#'! 3.$#;#)#;0!R! -.%'!#'! -.0! %2-#)#;0)7!
,03%2)0!-.0!.*-3..*H*':!0//03-!%))#3*%-04!8*-.!<#)*-*50!)0&03-*#'!8#$H)!;#$0!0//*3*0'-&(!*'!
.0;*U(:#2)!;%&0)!8.0'!-.0!<#)*-*50&(!)0&03-04!%&&0&0!*)!$030))*50=JP7JL!X#8050$7!%!)800<!
%&)#!)-$#':&(!%//03-)!-.0!%&&0&0!/$0120'3(!)<03-$2;7!%'4!)#!80!3%'!-0)-!8.0-.0$!-.0!%&&0&0!
/$0120'3(!)<03-$2;!#'!3.$#;#)#;0!R!*'!'#'?Q/$*3%'!<#<2&%-*#')!*)!8.%-!*)!09<03-04!*'!
-.0! 3%)0! #/! <#)*-*50! )0&03-*#'! #'! '08&(! %$*)*':! 5%$*%'-)=! >0! '#-0! -.%-! -#! 09<&%*'! -.0!
3.$#;#)#;0! R?8*40! 0//03-)! 80! #,)0$507! -.0$0! 8#2&4! .%50! -#! .%50! ,00'! '#-! #'07! ,2-!
;2&-*<&0! )800<)! %3$#))! 3.$#;#)#;0! R! 42$*':! -.0! #2-?#/?Q/$*3%! 4*)<0$)%&7! %'4! -.0)0!
8#2&4!.%50!.%4!-#!<$#4230!4*)-$*,2-*#')!#/!%&&0&0!/$0120'3*0)!-(<*3%&!#/!<#)*-*50!)0&03-*#'=!
!
T.0!#,)0$504!%&&0&0! /$0120'3(! )<03-$%!<$#5*40!'#! )2<<#$-! /#$!<#)*-*50! )0&03-*50! )800<)!
09<&%*'*':! #2$! 4%-%=! Q! <$04*3-*#'! #/! <#)*-*50! )0&03-*50! )800<)! *)! -.%-! -.0$0!8*&&! ,0! %'!
*'3$0%)0! *'! -.0! $%-0! #/! %&&0&0)! #/! &#8! 40$*504! /$0120'3(! /#$! 3#;<&0-0! )800<)! %'4! %'!
*'3$0%)0!*'!-.0!$%-0!#/!%&&0&0)!#/!.*:.!40$*504!/$0120'3(!/#$!*'3#;<&0-0!)800<)JJ7JO=!B*'30!
*'-0')0! )0&03-*50! )800<)! 42$*':! -.0! #2-?#/?Q/$*3%! 4*)<0$)%&! %$0! &*H0&(! -#! .%50! ,00'!

Nature Genetics: doi:10.1038/ng.303



! LL

3#;<&0-047!%'!*'3$0%)0!#/!%&&0&0)!#/!&#8!40$*504!/$0120'3(!8#2&4!,0!09<03-04=!X#8050$7!
*-!*)!'#-!#,)0$504!*'!#2$!4%-%!+B2<<=!"*:2$0!P6=!S#$0#50$7!8.*&0!-.0!%50$%:0!40$*504!%&&0&0!
/$0120'3(! *)! *'3$0%)047!3#')*)-0'-!8*-.! *'3#;<&0-0!)800<)7! -.0!0//03-! *)!'#-!3#'/*'04! -#!
-.0!50$(!.*:.!0'4!#/!-.0!%&&0&0!/$0120'3(!)<03-$2;!%)!8#2&4!,0!09<03-04!/$#;!-.*)!;#40&!
#/! )0&03-*#'! +B2<<=! "*:2$0! P6=! >0! 3#'3&240! -.%-! -.0$0! *)! '#! 05*40'30! -.%-! <#)*-*50!
)0&03-*50!)800<)!#'!'08&(!%$*)*':!5%$*%'-)!%$0!09<&%*'*':!-.0!:$#))!<%--0$')!80!#,)0$50!
#'!3.$#;#)#;0!R=!
 
Natural selection on pre-existing variants (“standing variation”) 
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Filtering out regions known to be affected by selective sweeps does not diminish the 
evidence of accelerated genetic drift on chromosome X 
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! Autosomes Chrom. X! Comparison of autosomes and chromosome X!
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The signal of accelerated genetic drift on chromosome X is not correlated with the 
distance from genes 
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The signal of accelerated genetic drift is widespread across chromosome X 
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The signal of accelerated genetic drift is specific to the comparison of African and 
non-African populations 
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Supplementary Note 5: African American SNP discovery 
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