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'HVFULSWLRQ

7ZR PRQWKV DJR RQH RI WKH MXGJHV EHFDPH IDWKHU RI D VRQ� %HIRUH WKH FKLOG ZDV ERUQ D ORW RI

VSHFXODWLRQ ZDV JRLQJ RQ DERXW LWV DSSHDUDQFH� <RX VKRXOG NQRZ WKDW ERWK SDUHQWV KDYH D

&KLQHVH IDWKHU �GDUN KDLU� EURZQ H\HV� DQG D 'XWFK PRWKHU �EORQG KDLU� EOXH H\HV�� $OWKRXJK

ERWK SDUHQWV KDYH DQ 2ULHQWDO ORRN� WKHUH ZDV D UHDVRQDEOH FKDQFH WKH EDE\ ZRXOG KDYH EOXH

H\HV DQG EORQG KDLU� 7KH ILQDO RXWFRPH ZDV OHVV VXUSULVLQJ� 7KH 2ULHQWDO LQIOXHQFHV ZHUH

FOHDUO\ YLVLEOH ZKHQ WKH EDE\�ER\ ZDV ERUQ� 7KLV LV QRW KLV VWRU\� 6RPH IHDUHG LW ZRXOG EH

SROLWLFDOO\ LQFRUUHFW� 7KLV RQH LV DERXW DQRWKHU SODQHW�

2Q .RVHE� D IHZ OLJKW \HDUV DZD\� OLYH WZR NLQGV RI EHLQJV� -RQD DQG 1DWKDQ� (DFK NLQG KDV

LWV RZQ FKDUDFWHULVWLFV EXW WKH PRVW VWULNLQJ GLIIHUHQFH LV WKH FRORXU RI WKHLU OHIW HDU� $ -RQD�

EHLQJ KDV D JUHHQ OHIW HDU� D 1DWKDQ�EHLQJ KDV D SXUSOH OHIW HDU�

%RWK VSHFLHV OLYHG VHSDUDWHGO\ IRU PDQ\ \HDUV� EXW LQFUHDVLQJ JOREDO PRELOLW\ KDV OHG WR PDQ\

PL[HG HQJDJHPHQWV� 7KH ILUVW GHVFHQGDQWV DOZD\V KDG D SXUSOH HDU� EXW WKH FRORXU RI WKH OHIW

HDU RI WKHLU GHVFHQGDQWV FRXOGQ·W EH SUHGLFWHG DJDLQ�

$IWHU ORQJ UHVHDUFK VFLHQWLVWV IRXQG RXW WKDW HDFK EHLQJ KDV H[DFWO\ WZR JHQHV WKDW GHWHUPLQH

WKH FRORXU RI WKH OHIW HDU� 2QO\ WKUHH FRPELQDWLRQV H[LVW�

• SXUH� Green Green RU Purple Purple
• PL[HG� Green Purple �LV WKH VDPH DV Purple Green �

,W DSSHDUHG WKDW 3XUSOH ZDV GRPLQDQW RYHU *UHHQ� VR VRPHRQH ZLWK D PL[HG FRPELQDWLRQ

DOZD\V KDV D SXUSOH OHIW HDU�

:KHQ WZR EHLQJV JHW D GHVFHQGDQW� WKH GHVFHQGDQW JHWV RQH VLQJOH JHQH RI HDFK SDUHQW� 7KLV

JHQH LV UDQGRPO\ FKRVHQ� )RU H[DPSOH LI RQH RI WKH SDUHQW KDV D PL[HG FRPELQDWLRQ �*3� DQG

WKH RWKHU KDV D SXUH JUHHQ FRPELQDWLRQ �**�� WKHQ WKH GHVFHQGDQW KDV DQ HYHQ FKDQFH WR JHW

D SXUH FRPELQDWLRQ �**�� D JUHHQ OHIW HDU� RU D PL[HG FRPELQDWLRQ �*3�� D SXUSOH OHIW HDU�

:KHQ WKH EHLQJV RQ .RVHE ILQDOO\ IRXQG RXW ZKDW FDXVHG WKH FRORXU RI WKHLU HDUV� WKH\ VWLOO

FRXOGQ·W SUHGLFW FRORXUV� EHFDXVH WKH JHQH�FRPELQDWLRQV RI WKH DQFHVWRUV ZHUH XQNQRZQ�

)RUWXQDWHO\ DOO WKH SDVW HQJDJHPHQWV ZHUH ZHOO DGPLQLVWUDWHG� JRLQJ EDFN IRU PDQ\ \HDUV�

HYHQ WR WKH WLPH WKDW WKHUH ZHUH QR PL[HG HQJDJHPHQWV�

3UREOHP

%XLOG D SURJUDP WKDW FDOFXODWHV WKH FKDQFHV IRU WKH FRORXU RI WKH OHIW HDU RI D FHUWDLQ SHUVRQ LI

WKH IDPLO\ WUHHV RI ERWK SDUHQWV DUH NQRZQ� 7KH OHDYHV RI D IDPLO\ WUHH DUH DOZD\V SXUH

FRPELQDWLRQV�

([DPSOH

7KH FKDQFHV IRU WKH EHLQJ DW ; FDQ EH FDOFXODWHG DV IROORZHG�

• 7KH HQJDJHPHQW EHWZHHQ ** DQG 33 UHVXOWV LQ D ���� *3 FRPELQDWLRQ�

• 7KH HQJDJHPHQW EHWZHHQ 33 DQG *3������ UHVXOWV LQ D *3����� RU D 33�����

FRPELQDWLRQ�
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• 7KH *3������33����� FRPELQDWLRQ DQG WKH *3������ FRPELQDWLRQ UHVXOW LQ�

33��������*3������**������� FRPELQDWLRQ�

6R WKH EHLQJ DW ; KDV D ����� FKDQFH WR KDYH D SXUSOH OHIW HDU DQG D ����� FKDQFH WR KDYH D

JUHHQ OHIW HDU�

,QSXW

7KH LQSXWILOH VWDUW ZLWK D VLQJOH OLQH� ZKLFK FRQWDLQV WKH QXPEHU RI WHVWUXQV W LQ WKH ILOH� $

WHVWUXQ FRQVLVWV RI WZR OLQHV� (DFK OLQH LQGLFDWLQJ WKH IDPLO\ WUHH RI RQH RI WKH SDUHQWV�

,Q WKH IDPLO\ WUHH WKH JHQH IRU D SXUSOH OHIW HDU LV LQGLFDWHG ZLWK WKH FKDUDFWHU ¶3· DQG WKH

JHQH IRU D JUHHQ OHIW HDU LV LQGLFDWHG ZLWK WKH FKDUDFWHU ¶*·�

,Q D IDPLO\ WUHH D EHLQJ LV GHILQHG E\ LWV JHQHV RU LWV WZR SDUHQWV�

genes :: PP | GG
being :: genes | (parent-being,parent-being)

,Q WKH H[DPSOH WKH OHIW IDPLO\ WUHH LV GHILQHG DV� �33��**�33�� DQG WKH ULJKW IDPLO\ WUHH LV

GHILQHG DV �**�33��

2XWSXW

)RU HDFK WHVWUXQ IURP WKH LQSXW RQH VLQJOH OLQH KDV WR EH JHQHUDWHG ZLWK WKH FKDQFH WKDW WKH

EHLQJ KDV D SXUSOH OHIW HDU� 7KH FKDQFH KDV WR EH JLYHQ LQ SHUFHQWDJHV LQ RQH GHFLPDO SUHFLVH�

6DPSOH

6DPSOH LQSXW

2
(PP,(GG,PP))
(GG,PP)
(PP,GG)
(GG,PP)

&RUUHFW RXWSXW IRU WKH VDPSOH LQSXW

87.5
75.0


