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9;:=< $;>�0@?BADC,> : 0E+F02!G$ : >�HI$'"J365K02"L3M8,NO+*0�P%$,QR$,-/> : 02+

STEU �*VW YX[Z2\M] U �JQ=02^ ] �[_`74Q=02^ ] 7aV
b : >�H@�� dc'eEfg\

STBU c'eEfg\�VihYf \M]
\ Q=02^ ] U fg\FVj_kf \M]

\
b : >�H@�� dc'eEf

STBU c'eEf2Vih�fglnmg\J]

9;:=< $;>�0@?BADC,> : 0E+F02!4365oNO+*0�P%$,QR$,-/> : 02+
ST 5 U �*VW YX[Z2\M] 7

� Q=02^ ] 7Bp
b : >�H@�� dc'eEfg\

ST 5 U c'eEfg\�Vih�Zg\M]
b : >�H@�� dc'eEf

ST 5 U c,eEf2Vih�fglnmg\M]

9;:=< $;>�0@Q=02P%PL02!4365oNj+*0@P%$,QR$,-/> : 02+
STrqsU �tVW YXuZg\M] �

7 Q=02^ ] �
b : >�H@�� dc'eEfg\

STrqtU c'eEfg\�Vvh�f \M]
\ Q=02^ ] U f2\FV

b : >�H@�� dc'eEf
STrqsU c,eEf2Vih�fglnmg\M]
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� 02+*P :R� $'" �*: "�$'-�> : 02+*C2QjP�$'Q=$'-/> : 0E+	02!s>�H*$u!#02Q=QR0 b : +*^@!#02" <@�
  $'+*0,>r.D¡¢$ 365,365 3M5'3M8 368o368£ : >�+*$,P%P c¤_¦¥§c�_ U 58 V%¥ c

9 H*$,+©¨¤5 U �*V%NI>�HI$[¡I"%02ª*CEª : Q : >r.z>�H*Co>«3M5 : PL$�¬t$'+~>~(*C2Q=Q­.1?BAD$ �F: PL^ : ¬t$,+Fª~.

¨¤5 U �tVW c�X�®�¯ 8±°³²�´#µ
cWX`® ¯ 8±° ² ´ l

� 02+*P :R� $'"W>�H*$u-'CEP%$u02!¤C@+*$ b Q­.�CE" : P%$'+�!#C¶¬t02"�C2ª*Q=$ < (B>�CE+�>~N*�� dc'eEfg\�· 9 H*$'+

¨¤5 U c,eEfg\FVi ciX�® ¯ 8±°v²¸´r¹#5¶º�8±°K»
cWX�® ¯ 8¼°v²¸´

 dciX�® ¯ ´r¹¾½ ²½ »
 ¿¥ U \M]\ V%l

ÀÂÁsÃ~Ä�ÅGÆ)Ç@È±ÉËÊ*Ì�ÍÎÃ~Æ)Å�Ï¸Ê)ÐsÁ¢Ì�Æ)Ñ�Ê*ÈÎÈÎÆ)È±Æ)Ã�Ê*Ì�Æ©ÈÎÁ¢Ã'Ä)Ò
� 02+*P :R� $'"W>�H*$u-'CEP%$u02!¤C@+*$ b Q­.�CE" : P%$'+�(*+*!#C¶¬*02"%C2ªIQR$ < (B>~C2+~>�N : ·R$,·RNÓ¥MÔ¿Õ2· 9 H*$,+

¨45 U c'eEfg\�VW X[¥ U °v²° V
cWX`® ¯ 8¼° ² ´ l

£ 02"J$/ADC < ¡*Q=$'N¤P�(*¡*¡¢02P%$«\Ö ×c,ÕEÕ2N*>�H*$,+�>�H*$Ø¡*"%0Eª*C2ª : Q : >r.§02!�?BADC,> : 02+ : !D>~H*$ÙCEQRQ=$'Q=$ b $'"%$Ø+*$'(a>�"%CEQ : P58¼°  �ÕglnÕ2Õ2ÚE·
\J]

P Z c,Õ2Õ
Õ2·=Õ2Õsc ÕE·RÕ2ÕEÚ ÕE·RÕ2ÕEÚ
Õ2·=Õsc ÕE·RÕ2ÕEÚ ÕE·RÕ2ÕEf
Õ2·�c ÕE·RÕ2ÕEÛ�ÕE·RÕ2ÕEÕ2Õ2Õ2Õ2ÕEÕ2Õ2f
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Ê*Ì�Æ¦ÅGÆ)Ê*Ì�ÈÎÉèÊIÃ�ÈÎÍÎésÆ)È±ÉÂÄ~ÁëêWÆ¦ìGíOÆ)ÑdÊ*ÃîÅGÆ)Þ4Ä~Ì�Ê*ÈØÊ*ÈÎÈÎÆçÈÎÆ)Ã)Òðï !J\F¥Fñ c,N � " : !�> � 0 <@: +*C,>~$'P6>�HI$� .D+*C <@: -'P�· ï !¤\	¥óò c,NjP%$,QR$,-/> : 02+ � 0 <@: +*C,>�$,P�>�H*$ � .D+*C <@: -'P�·
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õ� äcoÕ ¯Oö,÷ \M]6 dc,f2Ú2ÕEÕ2Õ
\M]6 øf2Ú2Õ2ÕEÕ2Õ2Õ
\M]6 øf2Ú2Õ2ÕEÕ2Õ2Õ2Õ

0 0.2 0.4 0.6 0.8 1

Allele Frequency

0

2

4

6

8

10

12

���������àù¦�z���[���	�F��
��Âù������ ô ���Ù���	��
��

õ� úcoÕ ¯Oö,÷ \M]J úc,Õ2Õ2Õ ÷~û  ¿Õgl=Ú ÷ ¥M dc,Õ ¯Oü
 dc,Õ ¯ 8

0 0.2 0.4 0.6 0.8 1

Allele Frequency

0

0.25

0.5

0.75

1

1.25

1.5

wxzyr{o{,{v|~}L�W���~�����~�G�,���������o���


