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B�GJá�Þ^W/âFW�GNÝdDH@ÕßH>JBCIADHGJá0WB�GùDu@C@ÕçJDHÞPÝ.M�LHæ�ÝdOAW�MPWyDuÞ.á.OÅM^çJD?á0WHë��%>JW²ÝdL¼Ý^OJWIKB�ô±á0>A@�ÝmãÅLuæ
IKW�ÞdB�îQBCGAßDHG¼W�G�á0LKIKBCGAßDHGJI�LHçrW�Þ.DVÝdLHÞ.M'ÝdOJDVÝ9W0ô±á0BCW�GNÝ^@Cã�W0øKçA@CLHÞdW�ÝdOAW
î?W�Þdã@àDuÞdßHW
á0@C>JMmþ
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��>A@�Ý^BCLHïKÿmWyá�Ý^BCîHW%W�îHL?@�>AÝ^BCLHGJDHÞ^ã�DH@�ß?LHÞdB�ÝdOAâ2M& � � ö �%M �OJDeî?W'Þ^W/ç�WyDVÝ^WyIK@Cã
ïrW�W/G2>JMPWyI

Ý^L¼çrW�Þ^æ·LHÞdâ7æ·WyDVÝ^>JÞ^W²M^W�@CW/á0Ý^BCLHGÅæ·L?Þ�á0@C>JMPÝ^W�ÞdBCGAß � =Aò��1�°ò¹ïJ>KÝ
OJDeî?W2GALuÝ
çAÞ^W/îQB�L?>JMP@Cã»ïrW�W/G
DuçAçA@CBCW/ISÝ^L�Ý^OAWªDHá�Ýd>JDu@rá0@C>JMPÝ^W�ÞdBCGAß�ÝdD?MPåSB�ÝdM^W�@�æmëNì\OABàM<BàMÕIAW/M^çAB�ÝdW5ÝdOAW5ßHW/GAW�Þ.Du@�DußHÞdW�W/âFW�GNÝ
Ý^OJDuÝ'á�@�>�MmÝdW�ÞdB�GAß
LHïKÿmWyá�ÝdB�î?W/M�á�DuGï�W�á�LHG��JBàá�ÝdB�GJß
L?Þ�á�LHâFçA@CW�âFW�GNÝdDHÞ^ã?òKDuGJI±Ý^OJDuÝ�GALFM^B�GKþ
ßH@CW5á0@C>JMmÝdW�ÞdB�GJß9L?ïKÿmW/á0Ý^BCîHW'á�DHG2IKW/DH@AU'B�ÝdO2W�î?W�Þdã á0LHG�á0W�BCîVDuïA@CW5á0@C>JMPÝ^W/Þ<MmÝdÞ^>Já0Ý^>AÞdW�� 4����gëuì3L
IADVÝdWHòKDVÝ^Ý^W�âFçKÝ.MkÝ^LFIKW/DH@rU'B�Ý^O²Ý^OABàM\çAÞdLHïA@CW�â OJDeî?W5æ·LKá0>�MPWyI±LHG²Ý^OAW � ��� � �eý�� �����nü���\á0L?âSþ
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��G$L?ÞdIAW�ÞTÝ^L¼á�LHGJMPÝ^Þd>Já0Ý�á�@�>�MmÝdW�ÞdB�GAß�W/GJMPW/â�ïA@CW/M/ò;IKB�ê¿W�ÞdW�GNÝ�á0@C>JMPÝ^W�ÞdBCGAß�Þ^WyMP>A@�ÝdM�DHÞ^WSäJÞ.MPÝ
ßHW�GJW�Þ.DVÝ^WyI�ïQã�ÞdW�çrW/DuÝ^WyIK@�ã�Þd>AGAGABCGAß²Ý^OAWFM^DHâFW
Du@CßHL?Þ^B�Ý^OJâ È>JMPBCGAß�IKB�ê¿W�ÞdW�GNÝTB�GJB�ÝdBCDH@�BCõ/Duþ
Ý^BCLHGJM/òKï�LQLHÝdMPÝ^Þ.DuçAçABCGAßSLHÞ'DSîVDuÞdãNBCGAßSGQ>Aâ�ïrW�Þ'LHæ�á0@C>JMPÝ^W/ÞdM �kLHÞ'MPW/îHW/ÞdDH@rá�LHâFçA@CW�âFW�GNÝdDHÞ^ã
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MPBCGAßH@CW0þg@CB�GAå±DHGJI�DeîHW�Þ.Duß?W0þg@�BCGAå���ëNì\OAWTÞ^WyMP>J@�ÝdB�GAß2M^LH@C>KÝ^BCLHG�M�DHÞ^WªÝ^OJW�G�á0L?â�ïABCGAW/IBCG?ÝdLSDHG
W�GJM^W�â
ïA@�Wªá0@C>JMmÝdW�ÞdB�GJß�>JMPBCGAß ß?ÞdDHçAOKþgïJDHM^W/ISDuçJçAÞ^LNDHá.OAWyM�òVW�øKç�Wyá�ÝdDuÝ^BCLHG2â2DVøKBCâFB�õyDVÝ^BCLHGFL?Þ
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DHM'D
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��ò#�kö -��5þ � ��ò
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8

1 to 1
3 to 1
4 to 3
2 to 3
7 to 4
8 to 7
5 to 4
6 to 5

Order of connection:
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Genotype:

1   3   1   3   4   5   4   7
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ÝdOAW�á0@C>JMPÝ^W�ÞdBCGAß
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BCM¹Ý^OAW/G B�GNÝdW�ÞdçAÞ^W�Ý^WyI�DHM¹D'@CBCGAåTï�W�ÝmUkW/W�G IADuÝdD'B�Ý^W/âFM<:rDHGJI=2:�/BCGTÝ^OJWÕÞdW/M^>A@�ÝdB�GJß%á0@C>JMPÝ^W�ÞdBCGAß
MPL?@�>KÝdB�L?GÅÝ^OAW/ãÅU'B�@C@ÕïrW²BCGèÝ^OJW²M^DHâFW²á0@C>JMPÝ^W�Þyë3ì\OJWIKWyá0LKIKBCGAß¼Luæ\ÝdOABCM
ÞdW�çAÞdW/M^W�GNÝdDuÝ^BCLHG
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