
ORS0762B0.0
ORS0822B(ano)7.6
ORS0610(ano,pet)9.3
ORS1128(ano,pet)9.5
ORS047410.1
ORS060511.7
ORS0543(ano)14.9
ORS096521.7
ORS0662(ano,pet)25.6
ORS0509(ano,des,par)27.3
ORS0959(ano,des,par,pet)34.4
ORS0053(ano,pet)35.5
ORS0371(par)38.8
ORS0552(ano,par)43.2

LG01

ORS03423.0
ORS0229(ano,par,pet)20.9
ORS0279(par)26.3
ORS0925(pet)27.4
ORS0192(par)28.5
ORS1065(ano,des,par)33.0
ORS0708A(ano)34.2
ORS1011(par)34.3
ORS1035A(ano,des)37.3
ORS0423(ano,pet)37.7
ORS012739.0
ORS020339.9
ORS083640.8
ORS044742.5
ORS119747.3
ORS1282(pet)48.3

LG02
ORS1040B
ORS02020.0
ORS0545(ano,pet)5.7
ORS0898B7.7
ORS0372(pet)8.3
ORS0683(ano)8.7
ORS0657B(par)10.7
ORS013412.5
ORS0665
ORS1021(ano,des,par,pet)13.5
ORS0390(ano,par)15.2
ORS0555B15.9
ORS0777(par)16.9
ORS0949(par)24.8
ORS0124(ano,pet)25.2
ORS0432(ano)26.8
ORS0924(des,par)28.0
ORS105637.2
ORS0488(par,pet)40.8
ORS1114(ano,des,pet)45.0
ORS001349.8
ORS0822A(des,pet)50.9
ORS0525(ano,par)55.2

LG03

ORS1262(ano,des,pet)0.0
ORS0674(ano,pet)5.5
ORS078511.7
ORS0334A(ano,des)15.0
ORS1068(ano)19.4
ORS0984(pet)19.7
ORS0615B(par)20.4
ORS0366(ano,par)24.4
ORS033724.9
ORS016125.5
ORS014626.4
ORS0903(ano)28.9
ORS068131.6
ORS0721(ano,par,pet)35.4
ORS128838.9
ORS096356.4

LG04

ORS1028B0.0
ORS0555A(ano,des)1.4
ORS03513.4
ORS10284.0
ORS12044.9
ORS11595.7
ORS0547(ano,par,pet)6.8
ORS0505(pet)10.0
ORS120611.6
ORS0546(pet)11.8
ORS086413.5
ORS0240(ano,pet)14.5
ORS0530(ano,par)16.0
ORS0840(des)16.4
ORS0852(ano,pet)28.5
ORS1120(ano)48.1

LG05

ORS11930.0

ORS0541A(ano)12.0
ORS037415.7

ORS005740.1
ORS038143.4
ORS013145.8
ORS1035B(ano)46.4
ORS0239(ano,pet)46.8

ORS1256(ano)0.0
ORS0725(ano)4.9

ORS0650(ano,pet)14.7
ORS0257A(par)18.6

LG06

60.4 ORS0644(ano)

0.0 ORS1152(des)

Figure1S (Supplementary Information.  Genetic map of H. annuus.  All markers are simple sequence repeats 
(SSRs).  Markers followed by species names in parentheses (ano = anomalus, des = deserticola, par = paradoxus, 
and pet = petiolaris) are informative and map to the same linkage group in the listed species. Numbers 
to the left of each linkage group refer to genetic distance (cM).  Double/bracketed arrows indicate the location of 
inferred chromosomal inversions that appear to be unique to H. annuus.
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Figure 2S (Supplementary Information.  Genetic map of H. anomalus.  Markers beginning with ORS are simple 
sequence repeats (SSRs), those beginning with AFP are AFLPs, and those beginning with RPD are RAPDs.  Markers 
followed by species names in parentheses (ann = annuus, des = deserticola, par = paradoxus, and pet = petiolaris) 
are informative and map to the same linkage group in the listed species. Numbers to the left of each linkage group refer 
to genetic distance (cM).  Single arrows indicate the location of inferred chromosomal breakages/fusions that are 
necessary to account for the account for differences between this map and that of H. annuus (Figure 1S).  Letters 
(A,B,C) following some linkage groups indicate fragmented linkage groups, with fragments homologous to the top of 
the H. annuus linkage group designated "A", the next highest fragment labeled "B", and so forth.
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Figure 3S (Supplementary Information.  Genetic map of H. deserticola.  Markers beginning with ORS are simple 
sequence repeats (SSRs), those beginning with AFP are AFLPs, and those beginning with RPD are RAPDs.  Markers 
followed by species names in parentheses (ann = annuus, ano = anomalus, par = paradoxus, and pet = petiolaris) 
are informative and map to the same linkage group in the listed species. Numbers to the left of each linkage group refer 
to genetic distance (cM).  Single arrows indicate the location of inferred chromosomal breakages/fusions that are 
necessary to account for the account for differences between this map and that of H. annuus (Figure 1S).  Letters 
(A,B,C) following some linkage groups indicate fragmented linkage groups, with fragments homologous to the top of
the H. annuus linkage group designated "A", the next highest fragment labeled "B", and so forth.  
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Figure 4S (Supplementary Information.  Genetic map of H. paradoxus. Markers beginning with ORS are simple 
sequence repeats (SSRs), those beginning with AFP are AFLPs, and those beginning with RPD are RAPDs.  Markers 
followed by species names in parentheses (ann = annuus, des = deserticola, par = paradoxus, and pet = petiolaris) 
are informative and map to the same linkage group in the listed species. Numbers to the left of each linkage group refer 
to genetic distance (cM).  Single arrows indicate the location of inferred chromosomal breakages/fusions that are 
necessary to account for the account for differences between this map and that of H. annuus (Figure 1S).  Letters 
(A,B,C) following some linkage groups indicate fragmented linkage groups, with fragments homologous to the top of
the H. annuus linkage group designated "A", the next highest fragment labeled "B", and so forth. 
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Figure 5S (Supplementary Information.  Genetic map of H. petiolaris. Markers beginning with ORS are simple 
sequence repeats (SSRs), those beginning with AFP are AFLPs, and those beginning with RPD are RAPDs.  Markers 
followed by species names in parentheses (ann = annuus, ano = anomalus, par = paradoxus, and pet = petiolaris) 
are informative and map to the same linkage group in the listed species. Numbers to the left of each linkage group refer 
to genetic distance (cM).  Single arrows indicate the location of inferred chromosomal breakages/fusions that are 
necessary to account for the account for differences between this map and that of H. annuus (Figure 1S).  Double/
bracketed arrows indicate the location of inferred chromosomal inversions that appear to be unique to H. petiolaris.
Letters (A,B,C) following some linkage groups indicate fragmented linkage groups, with fragments homologous to the 
top of the H. annuus linkage group designated "A", the next highest fragment labeled "B", and so forth.  
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RPDE1-.3582.3
ORS0769(ann,ano)
ORS0457(ann,ano)86.1
RPD181-.79(ano)91.1
ORS0445(ano)98.1

LG11

ORS0728(par)

ORS185(par) 123.8

ORS1095(ann,des)



RPD348(ano)0.0
RPDE17-.5(ano)2.6
ORS00298.2

RPD203-.4815.2

RPD443(ano)24.0

RPD234-.7531.6
ORS0377(ano)33.5
RPD122-1.343.0
RPD218-.5546.8
RPD431-.754.4 ORS1124(par)57.7

ORS1040A(ann,ano)64.4
ORS0946(ann,par)68.2
RPD399-.5573.3
RPDC18(ano)82.1

ORS0160(ano)94.5
RPD227-1.05(ano)97.6

LG12B
RPD25ef-.7(ano)0.0
RPD487-.653.9
ORS05579.8

RPD8A(ano)17.8
ORS1023(ano)23.2
RPDE4-.66

33.0 ORS0714(ano)
38.1 ORS0615A(ann,ano,par)

RPDA15-1.0(ano)43.2
RPD399-.85(ano)
ORS1086(ann,ano,des,par)45.7
ORS019151.2

ORS1180(ann,ano,par)
ORS0832(ann,ano)64.6

RPD196-.5(ano)76.0
RPD219-1.379.8
RPDA7-.883.6
ORS0481(ano)88.7

LG12A-14B
ORS0045(ann)0.0
RPDB4-.55(ano)5.4
RPD476-1.611.7
ORS0511(ann,ano)16.7
RPD227-.720.5
ORS1245(par)23.0
ORS0728(ann)
ORS0730(ann,ano)24.3

ORS1267(ann,ano,par)
ORS0634(ann,ano)

25.6

ORS004731.9

RPDA8-.35(ano)38.2
ORS079954.6

RPDB7-1.661.5

ORS1262(par)76.0

LG13-17AB

ORS1035(des)

ORS0984(ano)0.0

RPD245(ano)16.3
RPD227-.6521.3

ORS1097
22.6

RPDD5-.732.7
ORS0519(ann, par)35.2
ORS106541.5

ORS0656(ann,ano)46.6

ORS1012(ann)53.0
ORS1267(ano)58.1

RPD241-1.8(ano)65.7
ORS071870.2

ORS080176.2
RPD415-.9581.5
RPDR16-.885.8

ORS0615(ano)102.7

LG16B

ORS1147(ano, des)
24.0

ORS0847(ano)42.8

ORS0686(ano)49.2

RPD218-.50.0
RPD266-.55.1

RPDA7-.7514.2
ORS0388(ano)19.2

RPDE1-1.3(ano)25.5

ORS1198(ann,des)33.1

ORS0378(ann)34.4
ORS0311(des)41.9
ORS117645.7

RPD215-1.854.5

ORS1021(ano,des)64.6
RPDB7-.669.8

LG16C RPD345-1.40.0

RPD295-.714.3
RPD103-.726.7
ORS1241(ann,ano)28.2

ORS0513(ann,ano)29.6
ORS0738(ann,ano)35.9
ORS33440.9
ORS067145.9
ORS0169(ann,ano)
ORS0297(ann,ano,par)
ORS0170(ann,ano)

50.9

RPD220-1.153.4

RPDD2-.663.5

RPD261-1.275.0

RPDtr1-.883.8

LG17AB

ORS1262(ano,des)21.7

ORS0749(ano)

RPD209-1.0(ano)9.7

ORS0718
ORS0632(ano)

ORS1076(par)
ORS1200(par)
ORS0578(ano)

ORS0128(ano)
59.4

ORS1267(par)61.1

ORS1241(ano)

ORS1217

ORS0817(ann,ano)

ORS0671(ano,ann,par)
35.1 ORS718(par)


