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[2&.5'$5"'3"."52.9\%'&6:+6%"861.L'2,&"+1.+"8.9.$:63"+16"$66%"+2"6]G92&6"+16"6$L'&2$B6$+"EN"
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+.3-"+2"366"@16+16&"56$6+':"%'HH6&6$:63".332:'.+6%"@'+1"%'3+'$:+"&65,9.+2&("B2%63"@2,9%"86"FN"
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861.L'2&"'$"3G6:'63".3"%'L6&36".3"+16"H&,'+"H9("^Drosophila melanogaster_/"12$6("8663/".$%"NN"

$6B.+2%63"̂ E_)"4.$'G,9.+'2$3"2H"for"56$6"96L693".&6"3,HH':'6$+"+2"B2%'H("+16"H2&.5'$5"861.L'2&"NP"
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%2B'$.$+"#33633B6$+"&65,9.+2&("B2%6"B.("861.L6"B2&6"9'-6"3'++6&3/"G&6H6&&'$5"+2".33633"TU"

-$2@$"`,.$+'+'63"+2":12236"+16"2G+'B.9"@.("+2"6]G92'+"&632,&:63)""TT"
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'$:9,%'$5"&3!EFTT"*RI"L.&'.$+3_)"V$"+1'3"3.BG96/"YR#"6]G&633'2$"96L693"H&2B"+16"%2&329.+6&.9"!=O"
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&65&633'2$"B2%693"+2"%6+6&B'$6"+16"'$H9,6$:6"2H"%'HH6&6$+"56$2+(G63"2$"&65,9.+2&("B2%6"!EF"

G&6H6&6$:63"8(":2%'$5"+16"56$2+(G63"̂ ##hO/"D#h!/"DDh=_".$%"6]G92&'$5"+16"'$H9,6$:6"2$"Y4I"!EJ"
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M'+1"&63G6:+"+2"369H\&6G2&+6%"6+1$':'+(/"@6"6].B'$6%"%'HH6&6$:63"'$"D.,:.3'.$"^+16"!EU"

9.&563+"6+1$':"5&2,G_".$%"R2$\D.,:.3'.$3"^.":2B8'$.+'2$"2H"6+1$':'+'63–46+12%3_)">16"!ET"
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valuesiO)FUE_".$%"$2"'$+6&.:+'2$"86+@66$"56$2+(G6".$%"36])""!FE"
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.!J= "

!)3:#". <5.!JE"

*.BG96"!"&63,9+3"3,5563+6%".$".332:'.+'2$"86+@66$"Y4I" .$%"56$6+':"L.&'.$+3"'$"PRKG1"!JF "

P̂/"!!/"! T/"=N_)"R6]+/"@6".'B6%"+2"&6G9':.+6"2,&"H'$%'$53"'$"."9.&56&"3.BG96"@1'96"B6.3,&'$5"!JJ "

36.&:1"861.L'2,&3"2$".$"6]G6&'B6$+.9".$.925,6"2H"H2&.5'$5)"I .&+':'G.$+3"G6&H2&B6%"+@2"L'&+,.9"!JN"

H2&.5'$5"+.3-3"in which they searched for ‘berries’ on a touch screen '$"."9'B'+6%"+'B6"H&.B6"!JP"

4̂6+12%3_)"C'HH6&6$:63"'$"52.9"G,&3,'+/"@16&6"+16("6]'3+/"312,9%"86"6L'%6$+"'$"6'+16&"'$%'L'%,.9"!JU"

B6+&':3"^6)5)/"G.+1"96$5+1/"f"2H"86&&'63"G':-6%/"6+:)_"2&":9.33'H':.+'2$"G&2:6%,&63"%6B.&:.+'$5"!JT "

36.&:1"3+&.+65'63"̂ 46+12%3_)"#3"@'+1"*.BG96"! /"@6"H'&3+"6]G92&6%"+16".332:'.+'2$"86+@66$"!NO"

56$6+':"L.&'.+'2$".$%"Y4I)"V$"*.BG96"=/"+16"&3!EFTT"56$2+(G63/"##/"FJj /"D#"1.%"FFj".$%"DD"!N! "

1.%"!!j /"@6&6"'$"7.&%("M6'$86&5"<`,'9'8&',B"(χ= !̂ _hO)O!/"phO)TT_)">16"%'3+&'8,+'2$"2H"!N="

56$2+(G63"%'%"$2+"%'HH6&".:&233"36]"(χ=^=_h!)FN/"phO)FU_)"#3"'$"*.BG96"! /"'$%'L'%,.93"@'+1"+16"!NE"

12B2d(52,3"##"56$2+(G6"@6&6".332:'.+6%"@'+1"3'5$'H':.$+9("1'516&"#33633B6$+"G&6%2B'$.$:6"!NF"

^Y4I_"+1.$"+1236"@'+1"+16"D#"2&"DD"56$2+(G63"̂ phO)OOP/".%%'+'L6"B2%69_)">1'3"+'B6"+16"!NJ"

%'HH6&6$:6"@.3"1'519("3'5$'H':.$+"@'+1"#33633B6$+"G&6%2B'$.$:6"1'5163+"'$"+16"##"56$2+(G6"!NN"

^B6.$h\O)!F/"*Ch!)O_/"92@63+"'$"+16"DD"56$2+(G6"^B6.$hO)=/"*ChO)UN_".$%"'$+6&B6%'.+6"'$"+16"!NP"

D#"56$2+(G6"^B6.$hO)!/"*Ch!)O=c"$2+6"+1.+"3B.996&/"$65.+'L6"$,B86&3"'$%':.+6".$"#33633B6$+"!NU"

G&6H6&6$:6c"['5,&6"!_)""!NT"

"""""""""""!PO"

\\\"'$36&+"['5,&6"!"16&6"\\\"!P! "

"!P="

[2&"*.BG96"="+16&6"@6&6"+&6$%3"+2@.&%3"%'HH6&6$:63".:&233"B.963".$%"H6B.963/".9+12,51"!PE"

$2$6"&6.:16%"3'5$'H':.$:6)"R6L6&+169633/"B.963"2H"+16"##"56$2+(G6"1.%"B.&5'$.99("5&6.+6&"!PF"

#33633B6$+"G&6%2B'$.$:6"^Y4Ic"phO)OJF_/"&6%,:6%"S2:2B2+'2$"3:2&6"^phO)ON! _"@16$"!PJ"

:2BG.&6%"+2"+16"DD"56$2+(G6/"@'+1"+1236"2H"+16"D#"56$2+(G6"1.L'$5"'$+6&B6%'.+6"3:2&63)"!PN"

>16&6"@.3"$2"3'5$'H':.$+".332:'.+'2$"H2&"#33633B6$+"^phO)POF_)"[2&"H6B.963/"+1236"@'+1"+16"##"!PP"

56$2+(G6"1.%"B.&5'$.99("5&6.+6&"#33633B6$+"G&6%2B'$.$:6"@16$":2BG.&6%"+2"+16"DD"!PU"



P"
"

56$2+(G6/"@'+1"+16"D#"56$2+(G6"312@'$5"'$+6&B6%'.+6"3:2&63"^Y4Cc"phO)ONT_)">16&6"@.3"$2"!PT"

3'5$'H':.$+".332:'.+'2$"H2&"S2:2B2+'2$"^phO)=FJ_"2&"#33633B6$+"3:2&63"^phO)=U=/".99"3+.+'3+':3"!UO"

&6G&636$+".$".%%'+'L6"&65&633'2$"B2%69_)""!U! "

R6]+"@6"6].B'$6%"H2&.5'$5"G6&H2&B.$:6".3"."H,$:+'2$"2H"56$2+(G6"̂ >.896"! /"['5,&6"=_)"!U="

M1'96"+16&6"@6&6"+&6$%3"6L'%6$+".:&233"56$2+(G63"@16$"6].B'$'$5"'$%'L'%,.9"B6+&':3"^>.896"!_/"!UE"

@6",9+'B.+69(":1236"+2"B.-6",36"2H":9.33'H':.+'2$".$.9(363"+2":2BG&616$3'L69(":1.&.:+6&'36"!UF"

36.&:1"861.L'2&)">2"%2"+1'3/"@6"H'&3+"%6+6&B'$6%"+16"%'3+&'8,+'2$"2H"&6:,&&6$+"3G.+'.9\+6BG2&.9"!UJ"

B2L6B6$+"G.++6&$3",36%"8("6.:1"G.&+':'G.$+"^E=c"46+12%3_)"V$%'L'%,.9"36.&:1"G.+13"!UN"

*̂,GG96B6$+.&("['5,&63"! ".$%"=_"@6&6":9,3+6&6%"'$+2"+1&66":.+652&'63"8.36%"2$"B2L6B6$+"!UP"

G&2H'963)"D2$:2&%.$:6"86+@66$"+1&66":9,3+6&'$5".952&'+1B3"^46+12%3_"@.3",36%"+2"%6+6&B'$6"!UU"

3+&.+65(":9,3+6&"B6B86&31'G)"PN)=j"2H"G.&+':'G.$+3"@6&6":1.&.:+6&'d6%".3"6'+16&"?2,$%.&("!UT"

?'.36%"^JT)Fj_/"2&"*(3+6B.+':"^!N)Pj_"8(".99"E":9,3+6&'$5"B6+12%3"^['5,&6"=?_)">16"+1'&%"5&2,G"!TO"

@.3"classified as “Mixed” (23.9%; Figure 2B). Search paths within this group tended to meander !T! "

2&"312@6%".":2B8'$.+'2$"2H"?2,$%.&("?'.3".$%"*(3+6B.+':"3+&.+65'63"^*V"#GG6$%']/"['5)"*!_)""!T="

>16"+1&66"H2&.5'$5"3+&.+65'63"%'HH6&6%"3'5$'H':.$+9("'$"+6&B3"2H"G.+1"96$5+1"p̂"k"O)OOO!/"!TE"

#RQe#_)"V$":2$+&.3+"+2"+16"?2,$%.&("?'.36%"5&2,G/"+16"*(3+6B.+':".$%"4']6%"3+&.+65("5&2,G3"!TF"

1.%"92$56&"G.+1"96$5+13"^p adjusted<0.00001, Tukey’s HSD). The Systematic and Mixed groups !TJ "

%'%"$2+"%'HH6&"2$"G.+1"96$5+1"̂ p adjusted=0.95, Tukey’s 7*C_)">16"+1&66"5&2,G3"%'HH6&6%"'$"+6&B3"!TN"

2H".L6&.56"+,&$'$5".$596"^pkO)OOOO!/"#RQe#_/"@'+1"+16"*(3+6B.+':"5&2,G"1.L'$5"3B.996&"!TP"

.L6&.56"+,&$'$5".$5963"+1.$"6'+16&"+16"?2,$%.&("?'.36%"2&"4']6%"5&2,G3"^p adjusted"k"O)OOO!"!TU"

and 0.0027 respectively, Tukey’s HSD))">16"4']6%"3+&.+65("5&2,G"1.%"."3B.996&".L6&.56"+,&$'$5"!TT"

.$596"+1.$"%'%"+16"?2,$%.&("5&2,G"^p adjusted=0.023, Tukey’s HSD). There were no differences =OO"

.:&233"5&2,G3"'$"+16"$,B86&"2H"86&&'63"G':-6%"^phO)=OE/"#RQe#c">.896"!_)""=O!"

"=O="

\\\"'$36&+"['5,&6"="16&6"\\\"=OE"

"=OF"

Q,&"$2L69".33.("2H"1,B.$"H2&.5'$5"861.L'2,&"3,5563+3"+1.+"1,B.$3":9,3+6&"'$+2"+1&66"%'3+'$:+"=OJ"

36.&:1"3+&.+65'63/"2$6"2H"@1':1–+16"?2,$%.&("?'.36%"5&2,G–&636B8963"861.L'2,&"2836&L6%"'$"=ON"



U"
"

.%,9+"3'++6&"Drosophila melanogaster)">16"2+16&"+@2"5&2,G3/".9+12,51"%'3+'$:+"H&2B"2$6"=OP"

.$2+16&/"+6$%6%"+2":2L6&"B2&6"2H"+16"36.&:1"6$L'&2$B6$+/"B,:1"9'-6"+16"&2L6&"H9()""=OU"

"=OT"

\\\"'$36&+">.896"!"16&6"\\\"=!O"

"=!! "

>1236"@'+1"+16"##"56$2+(G6"@6&6"B2&6"9'-69("+2".%2G+"."?2,$%.&("?'.36%"36.&:1"=!="

3+&.+65("^:2BG.&6%"+2"6'+16&"*(3+6B.+':"2&"4']6%"5&2,G3_"+1.$"+16"DD"56$2+(G6/"@'+1"+16"D#"=!E"

56$2+(G6"312@'$5".$"'$+6&B6%'.+6"G&6H6&6$:6"H2&"+1'3"3+&.+65("^phO)O=/".%%'+'L6"B2%69_)">1,3/"=!F"

L.&'.+'2$"'$"&3!EFTT"'3".332:'.+6%"@'+1"H2&.5'$5"3+&.+65(":12':6"'$"."B.$$6&":2$3'3+6$+"@'+1"+16"=!J "

.%,9+"3'++6&"G16$2+(G6"'$"+16"H9()">1.+"'3/"+1236"@'+1"+16"##"56$2+(G6"2H"&3!EFTT"%6B2$3+&.+6"."=!N"

3+&2$56&"#33633B6$+"2&'6$+.+'2$".$%"+6$%"+2"1,5"+16"82,$%.&("2H"+16"36.&:1"6$L'&2$B6$+"'$"=!P"

B,:1"+16"3.B6"B.$$6&"2836&L6%"'$"+16"Drosophila"‘sitter’ phenotype. "=!U"

>16"H2&.5'$5"+.3-"H'&3+",36%"16&6"1.%"86&&'63"3G&6.%",$'H2&B9("+1&2,512,+)">1'3"%263"$2+"=!T"

&6G&636$+"+(G':.9"6$L'&2$B6$+3"H.:6%"8(".$'B.93"2&"1,B.$3"'$"@1':1"&632,&:63".&6"3G.&369("==O"

%'3+&'8,+6%/"H2&:'$5"6]G92&.+'2$"%6:'3'2$3)">16&6H2&6/"@6"1.%"+16"3.B6"G.&+':'G.$+3"H2&.56"'$".$"==!"

environment in which berries were sparsely distributed (labelled ‘patchy’; 46+12%3_)"V$"+1'3"==="

'$3+.$:6/"+.3-"B6+&':3"%'%"%'HH6&6$+'.+6"86+@66$"56$2+(G63"̂ >.896"! ".$%"['5,&6"E_)"M'+1"&63G6:+"==E"

+2"86&&("3'd6/"'$%'L'%,.93"@'+1"+16"##"56$2+(G6"G':-6%"3B.996&"86&&'63"+1.$"+1236"@'+1"+16"D#"==F"

56$2+(G6/"@1':1"'$"+,&$"G':-6%"3B.996&"86&&'63"+1.$"+1236"@'+1"+16"DD"56$2+(G6"̂ phO)OO=_)"==J"

*'B'9.&9(/"+1236"@'+1"+16"##"56$2+(G6"3+2GG6%"+2"G':-"86&&'63"'$"G.+:163"@'+1"H6@6&"86&&'63"==N"

L'3'896)"[2&"+1'3"B6+&':/"+1236"@'+1"+16"DD"56$2+(G6"1.%"+16"1'5163+"3:2&63/"@'+1"+16"D#"==P"

56$2+(G6"'$+6&B6%'.+6">̂.896"! c"phO)OOEc"['5,&6"E_)">1'3"9.++6&"6HH6:+"@.3"B.&5'$.99("3'5$'H':.$+"==U"

'$"+16",$'H2&B"6$L'&2$B6$+"^>.896"! _)">16&6"@.3"$2"'$H9,6$:6"2$"+16"+2+.9"$,B86&"2H"86&&'63"==T"

G':-6%"p̂hO)TJT_"2&"G.+1"96$5+1"^phO)POP/".99"3+.+'3+':3"&6G&636$+".$".%%'+'L6"&65&633'2$"B2%69c"=EO"

>.896"! _)"=E!"

"=E="

\\\"'$36&+"['5,&6"E"16&6"\\\ .=EE"

""=EF"

>1636"&63,9+3"312@"+1.+"+16"##"56$2+(G6"'3".332:'.+6%"@'+1"6]G92'+'$5"+16"92:.9"=EJ"

6$L'&2$B6$+"B2&6"6]+6$3'L69(/"G':-'$5"86&&'63".3"+16("6$:2,$+6&"+16B"^.3"2GG236%"+2"3+2GG'$5"=EN"



T"
"

+2"G':-"86&&'63"2$9("@16$"B.$(".&6"L'3'896_".$%"G':-'$5".99".L.'9.896"86&&'63"^6L6$"3B.996&/"B2&6"=EP"

%'HH':,9+"to ‘pick’"86&&'63_)">16&6"@.3"$2"&69.+'2$31'G"@'+1"+16"$,B86&"2H"86&&'63"G':-6%"=EU"

p̂hO)!OJ_"'$%':.+'$5"+1.+"+16"##"56$2+(G6"'3".332:'.+6%"@'+1".%2G+'$5"2H"."B2&6"&'3-".L6&36"=ET"

strategy akin to ‘sitters’. "=FO"

#3"H2&"*.BG96"!/"@6"6].B'$6%"+16"'$H9,6$:6"2H"6+1$':'+("8(":2$+&.3+'$5"D.,:.3'.$ 3"^+16"=F!"

9.&563+"6+1$':"5&2,G_".$%"R2$\D.,:.3'.$3"^.":2B8'$.+'2$"2H"."&.$56"2H"6+1$':'+'63_)">16"=F="

distribution of genotypes did not differ by ethnicity (χ=^=_hO)JF/"phO)PN_".$%"$2"3'5$'H':.$+"=FE"

'$+6&.:+'2$3"@6&6"H2,$%"86+@66$"6+1$':"5&2,G".$%"&3!EFTT"56$2+(G63"2$".99"3+,%("L.&'.8963)"=FF"

>16&6"@6&6"32B6"B'$2&"%'HH6&6$:63"6L'%6$+"H2&"'$%'L'%,.9"B6+&':3"8.36%"2$"6+1$':'+()"V$"=FJ"

:2$+&.3+"+2"R2$\D.,:.3'.$3/"D.,:.3'.$3"1.%"1'516&"S2:2B2+'2$"3:2&63"^phO)O=!J/"+\+63+_)"=FN"

M'+1'$"+16",$'H2&B"6$L'&2$B6$+/"D.,:.3'.$3"B2&6"2H+6$".%2G+6%"."3(3+6B.+':"3+&.+65("=FP"

p̂hO)OFE/"+\+63+_/"@6&6"9633"9'-69("+2".%2G+"."82,$%.&("8'.3"̂ phO)OJN/"+\+63+_/"B.%6"H6@6&"=FU"

B2L6B6$+3"p̂hO)OE/"+\+63+_/".$%"G':-6%"B2&6"86&&'63"^phO)OF/"+\+63+_)"M'+1'$"+16"G.+:1("=FT"

6$L'&2$B6$+/"D.,:.3'.$3"6]1'8'+6%"3B.996&"+,&$'$5".$5963"^phO)OOU/"+\+63+_)">16&6"@6&6"$2"=JO"

3'5$'H':.$+"'$+6&.:+'2$3"86+@66$"36]".$%"&3!EFTT"56$2+(G6"2$".99"H2&.5'$5"B6+&':3)"=J! "

"=J="

=+48(44+,-.=JE"

Q,&"&63,9+3"312@"+1.+"56$6+':"L.&'.+'2$"'$"PRKG1".332:'.+63"@'+1"%'3+'$:+"&65,9.+2&("=JF"

B2%6"G&6H6&6$:63".$%":1.&.:+6&'3+':"36.&:1"G.++6&$3"2$"2,&"H2&.5'$5"+.3-)">1.+"'3/"'$"2,&"$2L69"=JJ"

.33.("2H"1,B.$"H2&.5'$5"@6"2836&L6%"+1&66"%'3+'$:+"36.&:1"3+&.+65'63–?2,$%.&("?'.36%/"=JN"

*(3+6B.+':".$%"4']6%)">16"H'&3+"2H"+1636–?2,$%.&("?'.36%–@.3"G&2B'$6$+9(".332:'.+6%"@'+1"=JP"

+16"##"56$2+(G6".+"+16"&3!EFTT"*RI/"."56$2+(G6"+1.+".932"+6$%6%"+2".%2G+".$"#33633B6$+"=JU"

&65,9.+2&("B2%6)">16"9.++6&".332:'.+'2$"@.3"6L'%6$+"'$"82+1"3.BG963/"B2&6"&28,3+9("'$"*.BG96"="=JT"

[̂'5,&6"!_)">16"2GG23'+6":9.'B–+1.+"+1236"@'+1"+16"D".99696"&636B896"&2L6&3–'3"B2&6"%'HH':,9+"+2"=NO"

3,83+.$+'.+6"8,+"@.&&.$+3"H,&+16&"&636.&:1)"D6&+.'$9(/"+1236"@'+1"."D".99696"@6&6"9633"9'-69("+2"=N!"

1,5"+16"82,$%.&("2H"+16"6$L'&2$B6$+"+1.$"@6&6"+16"##"56$2+(G63)"#+"+16"L6&("96.3+/"+16"=N="

3'B'9.&'+'63"2836&L6%"16&6"'$"+@2"3.BG963"86+@66$"3'++6&3".$%".336332&3".$%"+16'&".332:'.+'2$"=NE"

@'+1"PRKG1/for .:&233"3,:1"G1(9256$6+':.99("%'3+.$+"3G6:'63".3"1,B.$3".$%"H&,'+"H9'63/"'BG9'63"=NF"

.$".%.G+'L6":2BG2$6$+"+2"+1'3"G&2H'96)"=NJ"



!O"
"

M6"1.L6":.3+"+16"%'3+'$:+"G&2H'963"2H"+16"&2L6&a3'++6&".$%"S2:2B2+2&a#336332&"'$"+6&B3"=NN"

2H"&'3-"+296&.$:6)">16"B2&6"6]+6$3'L6"H2&.5'$5"G.+13"366$"'$"&2L6&3"&6H96:+"."1'516&"96L69"2H"&'3-"=NP"

+296&.$:6)"#9+12,51"$2+".3"&696L.$+"H2&"1,B.$3/".$("6]G92&.+2&("861.L'2,&"'$".$'B.93":.&&'63"=NU"

32B6"96L69"2H"&'3-/"'$:9,%'$5"5&6.+6&"6]G23,&6"+2"G&6%.+2&3)">16"B2&6"6]+6$3'L6"36.&:1"G.+13"2H"=NT"

+16"&2L6&"'$%':.+6"+16".$'B.9"'3"@'99'$5"+2".::6G+"+1236"&'3-3"'$"+16"G,&3,'+"2H"&632,&:63)"=PO"

*'B'9.&9(/"+16"1,B.$" S2:2B2+2&":.$"86"+12,51+"2H".3"312@'$5"1'516&"&'3-"+296&.$:6/"G&6H6&&'$5"=P!"

+2"‘56+"2$’"@'+1"+1'$53)">16":2$+&.3+'$5":9.'B3":.$"86"B.%6"H2&"3'++6&3a#336332&3)"V$"+16"H&,'+"H9(/"=P="

+16"3'++6&"+6$%3"+2"6]G92&6"+16'&"6$L'&2$3"B2&6":.,+'2,3 9(/"1,55'$5"+16"82,$%.&("2H"+16"=PE"

6$L'&2$B6$+/"&.+16&"+1.$"&'3-'$5"H2&.(3"H,&+16&".H'69%"+2"B2&6"6]G236%"&65'2$3"!̂!/" ! T_)"Q,&"=PF"

3+&2$563+".332:'.+'2$"16&6"'3"@'+1"1,B.$" #336332&3"@12"312@"861.L'2,&3"+1.+"86.&"."=PJ"

&6B.&-.896"&636B89.$:6"+2"+1'3"G16$2+(G6"'$"+16"H&,'+"H9()">16(".&6"B2&6"9'-69("+2".%2G+"."=PN"

82,$%.&("8'.3/"+2"865'$"G':-'$5"86&&'63"6L6$"@16$"+16"L'3'896":.:16"2H"86&&'63"'3"3B.99"̂ 2&"=PP"

3B.996&"&69.+'L6"+2"+16"3+2GG'$5"&,96":1236$"8("+1236"@'+1"+16"D".99696c">.896"! c"['5,&6"E_/".$%"=PU"

G':-"6L6$"+16"1.&%"+2"56+/"3B.996&"86&&'63"–"G6&1.G3"$2+"@.$+'$5"+2"@.3+6".$(".L.'9.896"=PT"

&632,&:63)"#9+12,51"@6".&6":.3+'$5"+1636"%'HH6&6$:63"'$"+6&B3"2H"&'3-"+296&.$:6/"'+"'3"@2&+1"=UO"

$2+'$5"+1.+"@6"1.L6"$2+"%'&6:+9("+63+6%"&'3-"+296&.$:6"2&".L6&3'2$"16&6)"[,+,&6"@2&-":2,9%"=U!"

6]G9':'+9("B.$'G,9.+6"96L693"2H"&'3-"^6)5)/",3'$5"+.3-3"3,:1".3"+16"V2@.";.B89'$5">.3-/"EE_/"+2"=U="

B2&6"%'&6:+9("6].B'$6"+16"&69.+'2$"86+@66$"&'3-".L6&3'2$".$%"369H\&65,9.+2&("G&2H'963)"#$("=UE"

L.&'.+'2$"'$".%2G+6%"&65,9.+2&("B2%6"'$"1,B.$3"9'-69("%6G6$%3"2$"B.$("56$63".$%"+16'&"=UF"

'$+6&.:+'2$3/"@'+1"2ne’s preference for As3633B6$+"2&"S2:2B2+'2$"$2+"32969("%&'L6$"8("L.&'.+'2$"=UJ"

'$"PRKG1)";6$63"-$2@$"+2"&65,9.+6"C2G.B'$6/"."$6,&2+&.$3B'++6&"'$L29L6%"'$":.9:,9.+'$5"L.9,6"=UN"

.$%"&6@.&%"3'5$.93"'$"+16"8&.'$/"&6G&636$+".$2+16&"9'-69("+.&56+/".B2$5"B.$(/"H2&"6]G92&'$5"+16"=UP"

56$6+':":2$+&'8,+'2$3"+2"369H\&65,9.+'2$"ÊF_)""=UU"

M6",36%".":2BG23'+6"B6.3,&6"2H"&65,9.+2&("B2%6"G&6H6&6$:6/"2$6":2BB2$9(",36%"'$"=UT"

+16"9'+6&.+,&6"^EJ_/"+2"6]G92&6"%'HH6&6$:63"'$"861.L'2,&".$%"56$2+(G6)"V+"&6B.'$3"+16":.36"+1.+"=TO"

2$6":.$".%2G+"6'+16&"&65,9.+2&("B2%6".3":'&:,B3+.$:63"%':+.+6"^==_)"*2"12@"&28,3+".&6"3,:1"=T!"

G&6H6&6$:63".:&233"+'B6l ">16"2&'5'$.9"@2&-"2$"#33633B6$+".$%"S2:2B2+'2$"^==_"312@6%":&233\=T="

+6BG2&.9"3+.8'9'+("&63G2$363"@6&6"`,'+6"1'51"^S2:2B2+'2$"&hO)PPc"#33633B6$+"&hO)PF_)"V$"=TE"

.%%'+'2$/".:&233"B,9+'G96"9.&56"3.BG963"@6"1.L6"312@$"&28,3+".332:'.+'2$3"86+@66$"&65,9.+2&("=TF"



!! "
"

B2%6".$%"2+16&"'$%'L'%,.9"%'HH6&6$:6"B6+&':3"^$2+.89(/"82&6%2B"G&2$6$633"@1':1"'3"&28,3+9("=TJ"

$65.+'L69(":2&&69.+6%"@'+1"S2:2B2+'2$".$%"G23'+'L69(":2&&69.+6%"@'+1"#33633B6$+c"EN_)"M'+1"=TN"

&63G6:+"+2"H2&.5'$5"G6&H2&B.$:6/"B2&6"%'&6:+"%.+."'3"&6`,'&6%)"D2BG.&'$5"G6&H2&B.$: 6".:&233"=TP"

+16"+@2"6$L'&2$3/".9+12,51"G&2896B.+':"5'L6$"6.:1"6$L'&2$B6$+"'3"6]G9':'+9("6]G6:+6%"+2"=TU"

6$56$%6&"%'HH6&6$+"861.L'2,&3/"312@6%"+1.+"PJ)Ej"2H"G.&+':'G.$+3"@12".%2G+6%"."?2,$%.&("=TT"

?'.3"'$"+16",$'H2&B"6$L'&2$B6$+".932"%'%"32"'$"+16"G.+:1("6$L'&2$B6$+)"D96.&9(/"B2&6"&636.&:1"EOO"

'3"$66%6%"+2"6]G92&6"+16":2$3'3+6$:("2H"861.L'2,&3".:&233"+'B6"'$"+16"3.B6"6$L'&2$B6$+3".$%"EO!"

.:&233"%'HH6&6$+"+.3-3"+1.+"&69("2$"6HH':'6$+"369H\&65,9.+2&(":2$+&29)"EO="

M6"312@6%".$".332:'.+'2$"86+@66$"1,B.$"&65,9.+2&("B2%6"G&6H6&6$:63".$%"H2&.5'$5"EOE"

861.L'2,&".-'$"+2"+1.+"2836&L6%"'$"+16".%,9+"fruit fly ‘sitter’)"K3'$5"."$2L69".33.("2H"1,B.$"EOF"

H2&.5'$5"@6"312@6%–G6&1.G3",$3,&G&'3'$59(/"+1.+"1,B.$"H2&.5'$5"'3"B2&6":2BG96]"+1.$"+16"EOJ"

&2L6&".$%"3'++6&"G16$2+(G63"@699":1.&.:+6&'36%"'$"Drosophila melanogaster"̂ P/"T/"!O_)"7,B.$3"EON"

312@".+"96.3+"+1&66"%'3+'$:+"H2&.5'$5"3+&.+65'63)"72@"+1636"3+&.+65'63/".92$5"@'+1"L.&'.+'2$"'$"EOP"

PRKG1/"&69.+6"+2"2+16&".3G6:+3"2H"52.9"G,&3,'+"&6`,'&63"H,&+16&"@2&-)"V$"1,B.$3/"56$6+':"EOU"

L.&'.+'2$"'$"PRKG1"'3"&69.+6%"+2"B.+6&$.9"36$3'+'L'+("+2".%L6&36"6L6$+3"6.&9("'$"9'H6"^=N_/".$%"'3"EOT"

'BG9':.+6%"'$"+16"&69.+'2$"86+@66$".9:2129'3B".$%"+&.,B."^=P_)"V$".%%'+'2$/"+16&6".&6"."E!O"

B,9+'+,%6"2H".332:'.+'2$3"86+@66$"+16"for"56$6".$%"861.L'2,&"'$"+16"H&,'+"H9("+1.+"@.&&.$+"E!! "

'$L63+'5.+'2$"'$"+16"1,B.$/"H&2B"3+&633"&63G2$363"+2"96.&$'$5".$%"B6B2&("̂ !T_)">16"3,5563+'2$"E!="

16&6"'3"+1.+"+16"1,B.$"2&+12925,6"2H"+16"for"56$6"G9.(3"."-6("&296"'$"+16"&65,9.+'2$"2H"E!E"

861.L'2,&".:&233"B.$("%2B.'$3)""E!F"

.E!J"

>"*0,/4. .E!N"

-$./012,2&'!"#.$3&"' 2E!P"

" I.&+':'G.$+3"H2&"*.BG96"!"@6&6"&6:&,'+6%"H&2B"."9.&56&"3.BG96"2H"UPO":299656"3+,%6$+3"E!U"

@12":2BG96+6%"."&.$56"2H"`,63+'2$$.'&63"'$:9,%'$5"+16"&65,9.+2&("B2%6"3:.963",36%"16&6"̂ H2&"."E!T"

H,99"%63:&'G+'2$"2H"+16"9.&56&"3.BG96"366"EP_)">16"3.BG96",36%"16&6"^*.BG96"!_"&6G&636$+3"."E=O"

3,83.BG96"2H"+1'3"5&2,G":1236$"+2"&6G&636$+"+16"6]+&6B63"2H"&65,9.+2&("B2%6"%'B6$3'2$3)">2"E=!"

%2"+1'3/"@6":1236"G.&+':'G.$+3"@1236"S2:2B2+'2$"or"#33633B6$+"3:2&63"H699"'$"+16",GG6&"2&"E=="

92@6&"+6&+'96"2H"+16"9.&56&"3.BG96"+2"6$3,&6"+1.+"3:2&63"2$"+1636"%2B.'$3"@6&6"1'51"2&"92@"2$"E=E"



!= "
"

.+"96.3+"2$6"%'B6$3'2$)">1'3"5.L6",3"."3.BG96"2H"JPJ"G.&+':'G.$+3"H&2B"@1':1"@6"&.$%2B9("E=F"

%&6@"!JE"G.&+':'G.$+3"^!!P"H6B.963c"B6.$".56h!U)TT"(6.&3c"*Ch!)J=_"+2":2996:+"56$6+':"E=J"

'$H2&B.+'2$)"V$"+6&B3"2H"6+1$':'+(/"JJ)Nj"'%6$+'H'6%".3"M1'+6aD.,:.3'.$/"=N)Jj".3"#3'.$/"U)Nj".3"E=N"

Black, 2.6% as Biracial, with 6.6% responding ‘other’ or declining to .$3@6&)""V+"'3"@2&+1"$2+'$5"E=P"

+1.+"2,&"3.BG9'$5"B6+12%3"B6.$+"+1.+"+16"%'3+&'8,+'2$"2H"56$2+(G63"'$"*.BG96"!"@.3",$9'-69("E=U"

+2"86"&6G&636$+.+'L6"2H"+16"9.&56&"3.BG96"H&2B"@1':1"+16("@6&6"%&.@$/"2&"'$%66%/"+16"56$6&.9"E=T"

G2G,9.+'2$/"G&2896B3"@6"&6:+'H'6%"'$"*.BG96"=)"M&'++6$"'$H2&B6%":2$36$+"@.3"28+.'$6%"H&2B"EEO"

6.:1"G.&+':'G.$+"G&'2&"+2":2BB6$:'$5"+16"3+,%("@1':1"@.3".GG&2L6%"8("+16"D29,B8'."EE!"

K$'L6&3'+("V$3+'+,+'2$.9"Y6L'6@"?2.&%"'$"=O!!/".$%"@.3":2$%,:+6%"86+@66$"*6G+6B86&"=O!!"EE="

.$%"4.&:1"=O!=)""EEE"

2EEF"

-$./01242&'!"#.$3&"'22EEJ"

[2&"*.BG96"=/"."+2+.9"2H"FJO",$%6&5&.%,.+63"H&2B"+16"K$'L6&3'+("2H"M.+6&922"EEN"

G.&+':'G.+6%)"C.+."@.3":2996:+6%"%,&'$5"[.99"=O!J/"M'$+6&"=O!N".$%"M'$+6&"=O!P".:.%6B':"EEP"

+6&B3)"#99"G.&+':'G.$+3":2BG96+6%"+16"&65,9.+2&("B2%6"`,63+'2$$.'&63/"+@2"L.&'.$+3"2H"+16"EEU"

H2&.5'$5"+.3-/".3"@699".3"G&2L'%'$5"."3.9'L."3.BG96)"QH"+16"FJO"G.&+':'G.$+3/"%.+."H2&"!E"@.3"EET"

'$:2BG96+6".$%"6]:9,%6%"H&2B"H,&+16&".$.9(3'3"̂ H'$.9"3.BG96hFEPc"=!J"H6B.963c"B6.$"EFO"

.56h!T)TT"(6.&3/"*Ch=)N=c"2$6"G.&+':'G.$+"%'%"$2+"%'3:9236"+16'&"36]_)"FEj"'%6$+'H'6%".3"EF!"

M1'+6aD.,:.3'.$/"=Jj".3"<.3+"#3'.$/"!Fj".3"*2,+1"#3'.$/"E)Tj".3"*2,+16.3+"#3'.$/"E)Pj".3"EF="

4'%%96"<.3+6&$/"E)Fj".3"?9.:-a#H&':.$/".$%"T)Jj"'%6$+'H'6%"@'+1"2+16&"6+1$':"5&2,G3)"=j"EFE"

%6:9'$6%"+2"'$%':.+6"+16'&"6+1$':'+()"M&'++6$"'$H2&B6%":2$36$+"@.3"28+.'$6%"H&2B"6.:1"EFF"

G.&+':'G.$+"G&'2&"+2":2BB6$:'$5"+16"3+,%("@1':1"@.3".GG&2L6%"8("+16"QHH':6"2H"Y636.&:1"<+1':3"EFJ"

.+"+16"K$'L6&3'+("2H"M.+6&922"'$"[68&,.&("=O!J)"EFN"

.EFP"

?"-,*@:"A."*0-+8+*@.)-/.4"B..EFU"

M6":2$+&.3+6%"+16"+@2"3.BG963"'$"+6&B3"2H"6+1$':'+("@'+1"+16"3.BG963"3G9'+"8("D.,:.3'.$"EFT"

.$%"R2$\D.,:.3'.$)">16"+@2"3.BG963"%'HH6&6%"'$"+6&B3"2H"6+1$':'+("^*.BG96"!"D.,:.3'.$hUF/"EJO"

R2$\D.,:.3'.$hNPc"*.BG96"="D.,:.3'.$h!UP/"$2$\D.,:.3'.$h=JOc"D1'\3`,.&6^!_hN)TEN/"EJ!"

GkO)OOU_)">1'3"9'-69("&6H96:+3"."$,B86&"2H"+1'$53"'$:9,%'$5"+16"%'3+'$:+":2BB,$'+'63"H&2B"@1':1"EJ="



!E"
"

+16"3.BG963"@6&6"%&.@$".$%"+16"3696:+'2$":&'+6&'.".GG9'6%"+2"*.BG96"!)">16"%'3+&'8,+'2$"2H"EJE"

56$2+(G63"@.3"'$%6G6$%6$+"2H"6+1$':'+("^D1'\3`^=_hO)FPU/"GhO)PTc"*.BG96"!Z";6$2+(G6"EJF"

G&2G2&+'2$3"H2&"D.,:.3'.$"##hO)Jc"D#hO)ENc"DDhO)!FZ"H2&"R2$\D.,:.3'.$"##hO)JPc"D#hO)EEc"EJJ"

DDhO)!OZ"[2&"*.BG96"=Z";6$2+(G6"G&2G2&+'2$3"H2&"D.,:.3'.$"##hO)FFc"D#hO)FFc"DDhO)!=Z"H2&"EJN"

R2$\D.,:.3'.$"##hO)FNc"D#hO)FJc"DDhO)OT_)"EJP"

*.BG96"!"%'%"$2+"1.L6"6`,'L.96$+"&6G&636$+.+'2$"2H"B.963".$%"H6B.963)">16&6H2&6/"@6"EJU"

%'%"$2+"6].B'$6"%'HH6&6$:63"'$"56$2+(G6"%'3+&'8,+'2$"8.36%"2$"36]"H2&"+1'3"*.BG96)"[2&"*.BG96"EJT"

=/"56$2+(G6"%'3+&'8,+'2$"@.3"'$%6G6$%6$+"2H"36]"^D1'\3`^=_h!)FP/"GhO)FU! c"H2&"B.963"##hO)FJc"ENO"

D#hO)F=c"DDhO)!EZ"H2&"H6B.963"##hO)FNc"D#hO)FJc"DDhO)OT_)">16"%'3+&'8,+'2$"2H"56$2+(G63"@.3"EN!"

'$"7M"6`,'9'8&',B"H2&"82+1"36]63"^B.963"D1'\3`,.&6hO)FJN/"GhO)FTTc"H6B.963"D1'\3`,.&6hO)NOP/"EN="

GhO)FEN_)""ENE"

.ENF"

=C6.8,##"8*+,-A."B*&)8*+,-A.:,#@3,&:0+43./"*"&3+-)*+,- A.)-/.'"-"."B:&"44+,- .ENJ"

CR#":2996:+'2$/"6]+&.:+'2$".$%"G29(B2&G1'3B"%6+6&B'$.+'2$"G&2:6%,&63"@6&6"'%6$+':.9"ENN"

H2&"82+1"3.BG963)">16"Q&.56$6"Q;\JOO"CR#"-'+"^CR#";6$2+6-/"Q++.@./"QR_"@.3",36%"H2&"CR#"ENP"

:2996:+'2$"H&2B"3.9'L."3.BG963"^m="BS_)"CR#"6]+&.:+'2$"@.3"%2$6".::2&%'$5"+2"B.$,H.cturer’s ENU"

'$3+&,:+'2$3)">16"D9'$':.9";6$2B':3"D6$+&6"^D;D_"'$">2&2$+2"G6&H2&B6%"+16"CR#"'329.+'2$/"ENT"

`,.$+'+.+'2$/"$2&B.9'd.+'2$".$%"*RI"56$2+(G'$5"2$"+16"3.9'L."3.BG963)""EPO"

>16"PRKG1 56$6"'3"92:.+6%"2$"D1&2B232B6"!O/":(+2925':.9"92:.+'2$"!O`!!)=E\=!)!"@'+1"EP!"

."B 296:,9.&"92:.+'2$"86+@66$"JO/TT!EJU–J=/=TU/EJO"8.36"G.'&3)"*696:+6%"*RI3"@'+1'$"+16"EP="

PRKG1 gene occurred in protein coding regions (exons) or the 3’ untranslated region (UTR) and EPE"

@6&6"G&6%':+6%"+2"6'+16&".HH6:+"G&2+6'$"H,$:+'2$"2&"'$H9,6$:6"+16"&65,9.+'2$"2H"PRKG1"BYR#"EPF"

+&.$3:&'G+3)">16"*RI3"'$"+16"6]2$':"&65'2$3"2H"PRKG1 @6&6"B2$2B2&G1':"'$"2,&"3.BG96".$%".&6"EPJ"

$2+"%'3:,336%"H,&+16&)"The rs13499 SNP lies in the 3’ untranslated region (3’ UTR) of PRKG1"+1.+"EPN"

'3".%b.:6$+"+2"+16"-'$.36"%2B.'$/":2BB2$"+2".99"+&.$3:&'G+3)">16"L.&'.$+"&3!EFTT"'3"92:.+6%".+"EPP"

chr10:52297965 (GRCh38.p7), mapping to the 3’UTR of PRKG1".$%"+16"'$+&2$':"&65'2$"2H"EPU"

PRKG1-AS1/"."92$5"$2$\:2%'$5"YR#"+1.+"'3"9'-69(":26]G&6336%"@'+1"PRKG1)">16"56$2B':"92:.+'2$"EPT"

2H"&3!EFTT"&63'%63"'$"F"%'HH6&6$+"PRKG1"BYR#"+&.$3:&'G+3"3,5563+'$5"."56$6"&65,9.+2&("&296"H2&"EUO"

+1'3"*RI)">1'3"*RI" &̂3!EFTT_"312@6%"3'5$'H':.$+"L.&'.+'2$".:&233"'$%'L'%,.93)">1'3"*RI"1.%"."EU!"



!F "
"

B'$2&".99696"H&6`,6$:("^4#[_"'$"2,&"*.BG96"!"2H"DhO)EO!".$%"'$"*.BG96"="2H"DhO)EEJ"@1':1"'3"EU="

3'B'9.&"+2"+16"5928.9"4#["2H"DhO)E!!!a!JJU"̂ !OOO"56$2B63_)">16"&3!EFTT"G29(B2&G1'3B"EUE"

56$6&.+63"+1&66"56$2+(G63"##/"D#".$%"DD)"V$"*.BG96"!"+16"56$2+(G6"H&6`,6$:'63"@6&6"JEj "EUF"

^$hU!_/"EF)Fj "̂ $hJE_/".$%"!=)Nj "̂ $h!T_/"@1'96"'$"*.BG96"="+16"H&6`,6$:'63"@6&6"FJj "̂ $h!TU_/"EUJ"

FFj "̂ $h!T=_/".$%"!! j "̂ $hFP_"H2&"+16"##/"D#/".$%"DD"56$2+(G63"&63G6:+'L69()""EUN"

*RI"56$2+(G'$5"H2&"6.:1"3.BG96"@.3"%2$6".3"G.&+"2H"9.&56&"3+,%'63)"C6+.'93"2H"'%6$+':.9"EUP"

B6+12%3",36%":.$"86"H2,$%"'$"*2-292@3-'"6+".9)"^=N_)"?&'6H9(/"3.BG963"@6&6"56$2+(G6%",3'$5"EUU"

4.9%'\>2H"4.33"*G6:+&2B6+&("L'.">16"4.33#YY#Xn"*(3+6B"8("#56$."?'23:'6$:6)">1'3".GG&2.:1"EUT"

,363"B,9+'G96]'$5"+2".33.("B,9+'G96"*RI3"H2&"6.:1"3.BG96"3'B,9+.$62,39(".$%"6$+.'93"+16"3'$596"ETO"

8.36"6]+6$3'2$"^*?<_"2H".$"29'52"G&286"%63'5$6%"+2".$$6.9"%'&6:+9(".%b.:6$+"+2"."*RI"2H"'$+6&63+)"ET!"

C.+."@.3".$.9(d6%",3'$5"4.33#&&.(">(G6&"32H+@.&6"L̂"E)F_)"<.:1"B,9+'G96]"&6.:+'2$"@.3"ET="

.336336%",3'$5"3+.$%.&%"`,.9'+(":2$+&29"G.&.B6+6&3".$%"G22&9("G6&H2&B'$5"*RI3".$%a2&"ETE"

3.BG963"@6&6"%'3`,.9'H'6%)""ETF"

"ETJ"

)1%50$3"#627"812951:3&"''$&#12ETN"

>16"Y65,9.+2&("42%6"o,63+'2$$.'&6"^Y4o_"B6.3,&63"'$%'L'%,.9"%'HH6&6$:63"'$"ETP"

S2:2B2+'2$".$%"#33633B6$+"&65,9.+2&("B2%63"̂ ==_)"<.:1"&65,9.+2&("B2%6"2&'6$+.+'2$"'3"ETU"

assessed by a 12 item subscale (e.g., “By the time I accomplish a task, I already have the next"ETT"

one in mind”–6$%2&3'$5"+1'3"'+6B"'$%':.+63"."S2:2B2+'2$"G&6H6&6$:6_"&.+6%"2$"."N\G2'$+"S'-6&+"FOO"

scale ranging from “Strongly Disagree” to “Strongly Agree.” High scores reflect greater FO!"

6BG1.3'3"2H"6'+16&"+16"S2:2B2+'2$"2&"#33633B6$+"B2%63)"W&,59.$3-'"6+".9)"=̂=_"&6G2&+6%".$"FO="

'$+6&$.9":2$3'3+6$:("2H"O)U="H2&"+16"S2:2B2+'2$".$%"O)PU"H2&"+16"#33633B6$+"3:.963/".$%"+63+\FOE"

&6+63+"&69'.8'9'+("2H"O)PP"H2&"+16"S2:2B2+'2$".$%"O)PE"H2&"+16"#33633B6$+"3:.963)"FOF"

>16"&65,9.+2&("B2%6"G&6%2B'$.$:6"^Y4I_"3:2&6"@.3":.9:,9.+6%"8("3,8+&.:+'$5"FOJ"
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