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Table S1: Description of the white oak (Quercus spp.) samples analyzed in this study 

(individuals with more than 10% missing data were excluded). The first digit of the 

population ID in Swiss populations reflects regions of origin in Switzerland: 1=Jura; 2=Swiss 

Plateau; 3=Pre-Alps and Alps; 4=Valais; 5=Ticino; 6=Grisons.  
 

Country Population 
ID 

Number 
of trees 

In 
training 

set 

Lat  
[°N] 

Long 
[°E] Place Source 

Switzerland 

101 20 5 46.36826 6.17966 Arnex-sur-Nyon 

Rellstab et al., 2016b 

102 5 1 46.44123 6.23088 Genolier 

103 20 2 46.48046 6.33151 Mont-sur-Rolle 

104 4 2 46.69639 6.47176 Romainmôtier-
Envy 

106 5 4 46.84080 6.64308 Champagne 

107 20 3 46.92141 6.80351 Bevaix 

109 3 3 47.46318 7.14779 Bonfol 

110 4 3 47.49047 7.19454 Bonfol 

111 7  47.32827 7.63712 Laupersdorf 

112 19 3 47.43946 7.55117 Brislach 

113 6 1 47.48307 7.50329 Hofstetten-Flüh 

114 5  47.46018 7.67744 Büren (SO) 

118 18 5 47.53697 7.78498 Rheinfelden 

120 4 3 47.53587 7.99342 Eiken 

122 3 1 47.76073 8.61594 Merishausen 

123 12 1 47.68111 8.52656 Neunkirch 

124 4 3 47.51860 8.16267 Remigen 

125 5 1 47.39230 7.46411 Bärschwil 

202 4 3 46.81370 6.79271 Cheyres 

205 4 4 46.92470 7.20603 Ulmiz 

209 3 3 47.12392 7.35630 Büren an der 
Aare 



210 20  47.09229 7.35196 Diessbach bei 
Büren 

211 2 2 46.88715 7.53190 Belp 

212 3  47.09673 7.53932 Fraubrunnen 

217 5 4 47.32665 8.07097 Muhen 

218 4 4 47.24918 8.21379 Beromünster 

219 4 3 47.43595 8.25529 Birmenstorf 
(AG) 

223 20 2 47.53564 8.61712 Buch am Irchel 

225 4 3 47.67352 8.63704 Laufen-
Uhwiesen 

229 3 3 47.56247 9.33985 Romanshorn 

302 1 1 46.61891 7.07309 Bulle 

307 4 4 47.06778 7.69535 Heimiswil 

310 4 4 47.23921 8.83944 Rapperswil-Jona 

313 5 5 47.20296 9.01742 Kaltbrunn 

317 5 5 47.43811 9.62673 Au (SG) 

319 20 2 46.87635 8.25092 Sachseln 

401 19 1 46.30387 6.88096 Vionnaz 

404 5  46.08730 6.98682 Finhaut 

406 4  46.08659 7.09236 Bovernier 

412 3 1 46.26634 7.39800 Ayent 

414 1  46.23836 7.57056 Anniviers 

419 4 4 46.17064 7.16662 Saillon 

421 4 2 46.22122 7.25516 Vétroz 

430 2 1 46.32029 7.58096 Salgesch 

442 2 2 46.30174 7.71565 Turtmann 

501 4 4 46.34795 8.60713 Cevio 

502 16 4 46.17936 8.68107 Centovalli 

503 3 2 46.23380 8.70974 Maggia 

504 1  46.16072 8.75760 Losone 

505 4 3 46.19545 8.86323 Gordola 

508 6 4 46.25046 9.13591 Grono 

509 4 4 46.37974 9.22648 Mesocco 

510 18 4 46.08612 8.91074 Mezzovico-Vira 

511 4 4 46.04205 8.94982 Cureglia 

512 5 4 46.01142 9.00915 Lugano 

513 11 1 45.97078 8.92149 Collina d'Oro 

514 4 4 45.96226 8.88656 Caslano 

515 4 4 45.94387 8.90688 Morcote 

516 4 4 45.85762 9.03070 Breggia 

518 2 2 46.29056 9.17701 Verdabbio 

521 1 1 46.25975 8.68795 Maggia 



601 14  47.04251 9.49093 Fläsch 

608 1 1 46.97870 9.59195 Malans 

609 17 1 46.81902 9.43212 Domat/Ems 

610 4 3 46.82798 9.36661 Trin 

615 2 1 46.78529 9.14241 Rueun 

403 21  46.23898 6.94585 Monthey 

Rellstab, unpubl. res. 

432 20  46.25907 7.87702 Visperterminen 

603 20  46.95137 9.53688 Landquart 

604 22  46.83791 9.43508 Domat/Ems 

607 20  46.83258 9.42174 Domat/Ems 

150 26  47.32591 7.79324 Egerkingen 

Newly sampled for 
the present study 

151 22  47.52426 8.21027 Villigen 

152 21  47.54234 8.41365 Bachs 

153 22  47.47907 8.35969 Lägern 

154 17  47.65701 8.49168 Osterfingen 

155 14  47.43852 7.77625 Hölstein 

700 2  47.65055 8.80511 Stammheim 

450 23  46.32076 7.56317 Salgesch 

Evoltree ISS 
451 22  46.30655 7.63176 Leuk 

453 23  46.28436 7.89278 Visp 

452 21  46.32530 7.73408 Gampel 

454 13  46.23289 6.29568 Jussy 
National seed 

source, Rellstab, 
unpubl. res. 

Germany 
DE1 2 2 54.28333 10.2666

7 Schädtbek Mirko Liesebach, 
Thünen-Institut, 

Großhansdorf DE2 2 2 53.65000 10.2500
0 Grosshansdorf 

Spain 
ES1 3 2 41.79575 -1.78665 Moncayo Fernando Valladares, 

CISC Madrid ES2 3 2 41.79575 -1.78665 Moncayo 

France 

FR1 3 1 44.64938 -1.19564 Arcachon 

Antoine Kremer, 
INRA Pierroton 

FR2 3 3 48.08546 -0.16869 Petite Charnie 

FR3 2 1 47.82848 1.90941 Orléans 

FR4 3 2 42.78923 0.03366 Gèdre 

FR5 3 3 45.31909 -0.85642 Blaignan 

Great Britain 
GB1 3 3 54.23332 -3.02858 Roudsea Stephen Cavers,  

CEH Edinburgh GB2 3  55.94714 -2.51644 Woodhall Dean 

Italy 

IT1 2 1 43.35168 10.9768
1 Tatti 

Giovanni Giuseppe 
Vendramin, CNR, 

Firenze 
IT2 3 3 40.50778 8.77056 Torralba 

IT3 3 3 40.41667 8.99781 Monte Rasu 

Sweden 
SW1 4 4 59.57500 15.0208

3 Nora Martin Lascoux, 
Uppsala University SW2 4 3 59.09556 18.3188

9 Gålö 

 



 
Table S2: Details and primer sequences (5'→3') of the KASP assays targeting 96 single-

nucleotide polymorphisms (SNPs) used for genotyping of white oak (Quercus spp.) 

individuals. Targets are from Rellstab et al. (2016b).  

 
Target Position Forward 

primer for 
reference 

allele 

Forward 
primer for 
alternative 

allele 

Common reverse 
primer 

Reference 
allele  

Alternative 
allele  Genotyping 

(1=success, 
0=fail) 

Final set 
(ranked by 
highest FST) 

122 171 CCCCATAGA
GTATATTCAT
GGTGGTA 

CCCATAGAG
TATATTCATG
GTGGTG 

CATTGGCCAAAA
GGGTTCCTGGTT
T 

A G 1 1 

134 381 ACATCAATG
GTGGAGACT
GRTCG 

GACATCAAT
GGTGGAGAC
TGRTCA 

TGATGAAGCTCA
AAATAKCTCATT
GCCTTT 

C T 1 2 

94 409 GAGGCCTTT
TGTTGAGGA
TGGTG 

GAGGCCTTT
TGTTGAGGA
TGGTT 

GAGTTTCTTCTT
GATCTTGGTGTA
CCAAA 

G T 1 3 

108 368 AGAGCTTTA
TCMTATGAG
GAAGCAG 

AGAGCTTTA
TCMTATGAG
GAAGCAC 

CAGATGATGAG
GCMTTCACAGA
CTTTT 

C G 1 4 

23 178 CAGCTACAG
GGGCTCCTC 

CAGCTACAG
GGGCTCCTG 

CTCTGGTAAATG
AACAAGTCCACA
ACWTT 

C G 1 5 

132 421 GGCCTCAAA
TCYGTCCCT
TCCT 

GGCCTCAAA
TCYGTCCCT
TCCA 

GCGAAAGCCCA
CTGGTARAGGA
AA 

A T 1 6 

110 266 CCGCTSGAG
TCAGGCAGG 

CCGCTSGAG
TCAGGCAGA 

CCCGCGTTGTTC
TCCTCGCTTT 

C T 1 7 

98 277 CCAATGAAG
CCTATCAAA
GGGATATTT
T 

CAATGAAGC
CTATCAAAG
GGATATTTC 

AGCCCTTCAAGC
AGAAGTKGGGTT 

A G 1 8 

123 78 GTGGTTGAG
CCTGAAAGC
AACATT 

GTGGTTGAG
CCTGAAAGC
AACATA 

CCAGCAGCTAC
AGCAATGGCTAA
TA 

A T 1 9 

139 226 ACGTGAAGG
ACACTTCTG
GAGAT 

CGTGAAGGA
CACTTCTGG
AGAG 

GCGGCTTGCTC
TTCCAACTGCTT 

A C 1 10 

133 60 CCTGATCCA
AATAAGATC
ACAAAACGT 

CTGATCCAA
ATAAGATCA
CAAAACGC 

CCTGGCATGCA
CCARTGTAAGCA
A 

A G 1 11 

145 58 AGAATTTCT
ATTAATTCCA
TCTGGGTG 

CTAGAATTT
CTATTAATTC
CATCTGGGT
T 

GAGGATGATGA
CTTGGAYGACAA
TGAT 

G T 1 12 

109 70 AACCGACAC
AGAKGGCTT
TTCG 

AACCGACAC
AGAKGGCTT
TTCC 

CAAARCCCTCCA
CGCGTCGATTTA 

C G 1 13 

89 68 AAGTAGGCC
ACTGGCTGC
YG 

CAAGTAGGC
CACTGGCTG
CYA 

CTTCAAGCTCAG
GCCCAAKCTCAT 

C T 1 14 

32 121 ACTAACAGT
GTCAAACTG
CRGGATT 

CTAACAGTG
TCAAACTGC
RGGATG 

GCTGACTTGTGC
AKCTTCTGATAA
ACTT 

A C 1 15 

151 295 GATGGGACA
GAGGGCGG
G 

CTGATGGGA
CAGAGGGC
GGA 

AAGCATAAGAAT
CCMAAGAATGG
GGAATA 

C T 1 16 

97 300 GATTGATAA
CATCTAATG
TGGGTKTTG 

GATAACATC
TAATGTGGG
TKTTT 

GGCAGATATGC
AAAGCCCTGCA
WAT 

G T 1 17 

33 159 ACCAATTGT
TTCAGGAAG
CTGTGTC 

CACCAATTG
TTTCAGGAA
GCTGTGTT 

RTTCTGAACCTT
AGCAGTAATTTC
AGTGAT 

C T 1 18 

106 89 TGACCTTGT
GAACAGCCA
TTGCT 

GACCTTGTG
AACAGCCAT
TGCA 

AAGGTGGTCGT
GGRGGACGTAT
AA 

A T 1 19 



125 264 GATAATCAG
CTTTTTATTG
AATGGAAGG
C 

GATAATCAG
CTTTTTATTG
AATGGAAGG
G 

CATCTGAACCG
GGTTCGATGAY
GAT 

C G 1 20 

43 370 CAATTTTCA
GAGCTTGTC
AATGACTT 

CTCAATTTTC
AGAGCTTGT
CAATGACTA 

TGGATTGCGGC
TTGCTGTGAGAT
TT 

A T 1 21 

13 52 TCAGATCTG
CTTCTGCGC 

GTGCTTCAG
ATCTGCTTC
TGCGT 

RCAAGCTTCTCC
GTCAACGAGCAT 

C T 1 22 

152 104 GAACTCCAA
GATACCTGT
ATGAATTCT 

AACTCCAAG
ATACCTGTA
TGAATTCC 

CAGTTRTTATCA
GTTGCAGAGAA
GTTCAAA 

A G 1 23 

104 192 AATAACAAG
CTCAACATC
WAGCAG 

CCTAATAAC
AAGCTCAAC
ATCWAGCAA 

AGAYAATGATAC
CATCGTTTAGTC
ACACTT 

C T 1 24 

105 294 CCAATTACC
AACATTTTA
GCAGTAG 

GCTCCAATT
ACCAACATT
TTAGCAGTA
A 

GCTGGCCTTAAT
GAARCTGCCTG
AA 

C T 1 25 

60 270 GTGGCTCAG
AAGTGGTAT
ACTCT 

GTGGCTCAG
AAGTGGTAT
ACTCA 

TTCCAGGCCAKC
ACAAGAAGCCT 

A T 1 26 

125 121 GCAAAGTGT
GGAGGTTCA
GGTAC 

GCAAAGTGT
GGAGGTTCA
GGTAT 

AGCACATAACTC
TGGCTACTATTC
CAATA 

C T 1 27 

68 71 CGTTCCTCC
CTCAGCTCG
C 

GCGTTCCTC
CCTCAGCTC
GT 

CGTGCTGTAGC
AAAAGCTGTGGT
TT 

C T 1 28 

135 402 GCTGTTGGA
RACTGTGGC
T 

CTGCTGTTG
GARACTGTG
GCG 

CTCCTCSTCCTC
CACAACCTCT 

A C 1 29 

120 231 CTCCTCGTC
CTCCTCAGW
TG 

CTCTCCTCG
TCCTCCTCA
GWTA 

GTGGAGGAGAG
CAYACTGATTAT
CAAA 

C T 1 30 

111 228 ATTGTGGAY
ACAAATTTC
ACAGTAGGA 

GTGGAYACA
AATTTCACA
GTAGGC 

TCTCCAGGCCA
CACCCCAAARAT 

A C 1 31 

31 72 CATCACCAT
TTTGACTGT
CATGGGT 

ATCACCATTT
TGACTGTCA
TGGGC 

AAAGGCCCAAG
CGATCCCTTGAA
TT 

A G 1 32 

85 161 GTGAGATTA
GGCTGAATT
TGAAGAC 

GTGAGATTA
GGCTGAATT
TGAAGAG 

TCACCATTCCAG
CCTCCAAGYTCA 

C G 1 33 

121 188 ACATTGTGG
TGAACTGAC
TTGGC 

CACATTGTG
GTGAACTGA
CTTGGT 

TCAAAGGCCCTC
TCYACTATTGAT
CTT 

C T 1 34 

91 160 CAAACGATT
TGATATCTT
CACATCATC
G 

CCAAACGAT
TTGATATCTT
CACATCATC
A 

ACCAAATGGTG
GAAGGGTGCTC
TTT 

C T 1 35 

106 260 CAGGGAAAG
TTCAGGKAG
GGAAA 

CAGGGAAAG
TTCAGGKAG
GGAAT 

AGRAAGCTACCA
TCAGACTGATCA
A 

A T 1 36 

144 55 AGGAAGCTG
CATGAGACA
CTATCT 

GGAAGCTGC
ATGAGACAC
TATCC 

GAATGATCATTG
AGAGYCTCATCA
GCAT 

A G 1 37 

12 71 CATTATGCC
CAAGGATAT
CCAGC 

ACCATTATG
CCCAAGGAT
ATCCAGT 

ACGCTCACCYCT
GATCCTCCTA 

C T 1 38 

71 292 AGAGAGTTT
GGTGATGGC
TTTAGC 

CAGAGAGTT
TGGTGATGG
CTTTAGA 

CCAGGCCTACTT
CKTCAAGGAGTT 

G T 1 39 

95 168 GCAGTGCCT
GTTCTGCCT 

CTGCAGTGC
CTGTTCTGC
CC 

CACAACTGCAGT
GATGGTCTTRGA
TAT 

A G 1 40 

114 142 AAGAACACA
TAGGTTGGA
GACMACA 

AAGAACACA
TAGGTTGGA
GACMACT 

CTCTTTYGGCAC
AAAACCCAAAGG
TT 

A T 1 41 

81 239 CTCTCAGTT
CATCATCTTT
GCCG 

GTCTCTCAG
TTCATCATCT
TTGCCA 

TTTGYTTTGCCA
CAAGTTTCCACC
CTT 

C T 1 42 



107 347 TGTTTCCTG
AARTTCATG
GCTATCTTT 

GTTTCCTGA
ARTTCATGG
CTATCTTC 

CAAGATCAGAAT
GCYGAGATTGAA
TCATTA 

A G 1 43 

130 148 ACCTATCAA
AAATCTCAT
ACCKCCTC 

CACCTATCA
AAAATCTCAT
ACCKCCTT 

CAAGGGCCATTA
YTTGAAGCATGG
AA 

C T 1 44 

138 52 GGAGAGAGT
TATTTGGGA
AATGACATA 

GAGAGAGTT
ATTTGGGAA
ATGACATC 

CCATCTTTCACT
TTYTCCCTCTTC
GTT 

A C 1 45 

67 251 ACCWTTACT
ATCAATTGA
GAGCAATTT
TGA 

ACCWTTACT
ATCAATTGA
GAGCAATTT
TGT 

AAGGAGAGCCC
TCAGCTGAGTAT
TT 

A T 1 46 

93 105 AAGTGCAAT
GTCCTTGTC
AATATTGAG 

CAAGTGCAA
TGTCCTTGT
CAATATTGA
A 

CCTTGAGCAATG
TCAGGGCTYTGT
T 

C T 1 47 

129 209 ACCTGCAAG
GGGGCCATT
TTTG 

CACCTGCAA
GGGGGCCAT
TTTTA 

ACTTGATGAAGA
TCAAATTGCTGC
YAA 

C T 1 48 

137 338 TAATTGCTC
ATGGGTTTC
TTAGTAATTT
C 

GTTAATTGC
TCATGGGTT
TCTTAGTAAT
TTT 

ACATGTTCAAGA
AGTCCTGCAARA
GCA 

C T 1 49 

74 158 CTTTRTGCT
CTCCCTTTA
TTCTCAG 

CTTCTTTRTG
CTCTCCCTT
TATTCTCAA 

AAAGAAGACTTG
AAGRTCACTGTT
GATGAT 

C T 1 50 

112 73 CGACCAGAT
CGCGAKCTC
A 

CGACCAGAT
CGCGAKCTC
G 

GAGTCGACCAA
GATGTTGAGGAA
GTT 

A G 1 51 

12 123 GTGCTTAAR
CTCAAAGTC
ATATGAATG
A 

GTGCTTAAR
CTCAAAGTC
ATATGAATG
G 

CACCGTGCGCA
GCCACAATWTC
TT 

A G 1 52 

37 181 CGAGTTCAA
GCGTGTSGG
CTA 

CGAGTTCAA
GCGTGTSGG
CTC 

AKGGTGTAGACT
AAGAAGGTGAC
CTT 

A C 1 53 

125 64 CAACATCTT
CAAAATTCA
AAAGCAAAC
CTTTT 

ACATCTTCA
AAATTCAAAA
GCAAACCTT
TG 

TACAAAACAGTG
GAAGCAATTCTA
CAACTA 

A C 1 54 

13 274 ATTTTRGTC
CAAATCTTA
GGGGATC 

TTRGTCCAA
ATCTTAGGG
GATT 

TGACCCTATCAC
AATTTAATACAC
ARATTT 

C T 1 55 

105 358 GGAAACTTG
TRATCAAAC
ACTTGGCA 

GGAAACTTG
TRATCAAAC
ACTTGGCT 

ATTTACAACCAC
CATCTTTGTRCA
ACCTTT 

A T 1 56 

12 213 AGCTGCTAC
CTAACAGAT
MACATTT 

AGCTGCTAC
CTAACAGAT
MACATTC 

GCTGCGCACGG
TGGAYCGAAT 

A G 1 57 

144 271 GGGACTTGA
ACTTTCTGT
CTGT 

GGGACTTGA
ACTTTCTGT
CTGC 

CACAGGYTTTTG
GAGCATTTTCTA
ATTCAA 

A G 1 58 

13 88 CGTTGACGG
AGAAGCTTG
C 

GCTCGTTGA
CGGAGAAGC
TTGT 

CAGGGATCATA
GTGGTTGCAAAC
TAT 

C T 0 
 

23 158 AGGAGCCCC
TGTAGCTGA
YG 

AGGAGCCCC
TGTAGCTGA
YA 

CAGCTTGCAGAA
AGCACGGWGTT 

C T 1 
 

32 82 CACAAGTCA
GCRGCAGCA
GTAT 

CACAAGTCA
GCRGCAGCA
GTAC 

CACRCTGTTTGG
GTAGCCAGTTT 

A G 1 
 

50 210 GGTTTCTGC
TTGTTGAYG
AGTTG 

GGTTTCTGC
TTGTTGAYG
AGTTC 

CGAACCMAAGA
AGGAAGAGGA 

C G 0 
 

67 133 GCATTGACW
AAGGCTTTT
ATCAATGC 

AATGCATTG
ACWAAGGCT
TTTATCAATG
A 

CCACGGAAGCC
ACCCTAGTGAT 

G T 0 
 

68 271 AAACCTCCT
CATAAACTT
GCCAG 

CTAAACCTC
CTCATAAAC
TTGCCAC 

GAAAAGAATGAK
AAGTGGCACAG
GGTT 

C G 1 
 



71 249 AGACAAGAG
GACAAAGCC
TTATGTC 

AGACAAGAG
GACAAAGCC
TTATGTG 

CCTTGAMGAAG
TAGGCCTGGCTT
T 

C G 1 
 

80 92 CAACCCAAT
ATAYGGCTC
CAAATCT 

CAACCCAAT
ATAYGGCTC
CAAATCC 

GAGGATGAGCA
TGGYGAGGTTG
T 

A G 0 
 

81 107 AAATCTAAAT
CTCGAGCAC
TCAAWGCA 

ATCTAAATCT
CGAGCACTC
AAWGCG 

AGCTCCCTGGTA
GTCGGCTMAA 

A G 1 
 

85 268 TAGGCCACG
GCWCAGCA
AT 

CTTAGGCCA
CGGCWCAG
CAAC 

GAGGTGARCTT
GGAGGCTGGAA
T 

A G 1 
 

91 76 TGAGTTCCT
TGTCTTTAG
AATCTTTC 

CCTTGAGTT
CCTTGTCTTT
AGAATCTTTA 

TGTGTCCAAGGA
GGGTCTGAAACT
T 

G T 1 
 

91 148 ATGGTGGAA
GGGTGCTCT
TTCC 

AAATGGTGG
AAGGGTGCT
CTTTCT 

CTCAGCCAAAC
GATTTGATATCT
TCACAT 

C T 1 
 

94 298 GGACAAGAA
ACAATGGGC
GAAG 

GTGGACAAG
AAACAATGG
GCGAAA 

GTGAGAAGTGC
TGGAAARCGGT
ATAT 

C T 1 
 

97 400 AGGCYATTG
CATGGAAAG
TTCTTAAC 

CAGGCYATT
GCATGGAAA
GTTCTTAAT 

CCAGTTTAAAAA
CATRAAGGCCA
GGCA 

C T 1 
 

98 194 ATCCTTCCA
CAGACAAAT
ACATTGRTA
TA 

ATCCTTCCA
CAGACAAAT
ACATTGRTA
TT 

GCATCCATAACS
GTTGTGGAATCA
TATTT 

A T 1 
 

98 235 GTTATGGAT
GCAAAGCCT
CTATC 

CSGTTATGG
ATGCAAAGC
CTCTATT 

ACCCMACTTCTG
CTTGAAGGGCTT 

C T 1 
 

105 167 TTGGGAGGA
ACATTAGYG
GGC 

CTTTGGGAG
GAACATTAG
YGGGT 

CTTTCCCACAGT
RATTGCATGCTT
GAA 

C T 1 
 

108 87 GTGGGTAGT
CCAGATRTC
CGG 

AAGTGGGTA
GTCCAGATR
TCCGA 

TTATCCTCGCCT
TTGTAAACAATA
GAYACT 

C T 1 
 

108 351 ATCAAAATC
CCCAGATGA
TGAGGCA 

CAAAATCCC
CAGATGATG
AGGCC 

TATGAGGAAGCA
STTCAAAAGTCT
GTGAA 

A C 1 
 

109 52 CGCGTCGAT
TTATTGTCY
GTCCA 

GCGTCGATT
TATTGTCYG
TCCG 

GTGGAACCGAC
ACAGAKGGCTTT
T 

A G 1 
 

109 241 GCCGTGATG
AATATTTCAA
GTCTCGA 

GCCGTGATG
AATATTTCAA
GTCTCGT 

CTCTGAACACCG
TKGACTGGTACT
T 

A T 1 
 

111 92 ATATATCTTG
TTAATTGCTA
ATATCAATAT
TTG 

ATATATCTTG
TTAATTGCTA
ATATCAATAT
TTA 

AGGTCTGCGATT
CTTAACACTAGT
GTAAA 

C T 1 
 

111 195 GTTGCTTTT
GATCCACTA
GATGGC 

GTGTTGCTT
TTGATCCAC
TAGATGGT 

TACTGTGAAATT
TGTRTCCACAAT
ACTGGA 

C T 1 
 

123 381 CAGTAACAG
TCTCAACCA
TAGAAGTT 

CAGTAACAG
TCTCAACCA
TAGAAGTG 

CTCCTAAGCTCC
CAKCACCACAA 

A C 1 
 

129 65 CYTTCTCTTT
CATGAGTCC
ACCG 

AATCYTTCTC
TTTCATGAG
TCCACCA 

GAACAGTGCMT
TTGAGTACACAC
TCAA 

C T 1 
 

129 170 GCAATTTGA
TCTTCATCA
AGTRAGACG 

AGCAATTTG
ATCTTCATCA
AGTRAGACA 

GCAAGATTGCA
GCAGCAGTSTCT
AA 

C T 1 
 

132 82 ACCACASAG
GCCGCTCTA
TTG 

GACCACASA
GGCCGCTCT
ATTA 

CAGGAAWGTAC
CAAGAACTACAA
GTGAA 

C T 1 
 

132 96 GAATCGGCA
GATTCGACC
ACAG 

GAATCGGCA
GATTCGACC
ACAC 

CAGGAAWGTAC
CAAGAACTACAA
GTGAA 

C G 1 
 

133 215 CGATTGAAA
CCTGAAACC
TGTTTTTCAT
A 

GAAACCTGA
AACCTGTTTT
TCATG 

ACTGGAAAGACA
AAGCCACTTGCA
KTT 

A G 1 
 



133 432 GGCCTSACA
AGTCTCGGC
CT 

GGCCTSACA
AGTCTCGGC
CA 

GTGAGAATTGTC
TCAACAGATATC
CCAAA 

A T 1 
 

134 300 GTTCTTCTTT
YCAAGCTGA
ACAGTCATT 

CTTCTTTYCA
AGCTGAACA
GTCATG 

TGCGGGTCAAC
GTTCTGAWTCC
AA 

A C 1 
 

135 219 GATTGGTAG
TGGTGGTGG
CGG 

GGTAGTGGT
GGTGGCGA 

CTTTGCCTCATC
ATGCTCGCTYG 

C T 0 
 

137 201 CTTTACTTCA
ACGCTGGAA
TGTTC 

CTCTTTACTT
CAACGCTGG
AATGTTT 

CAYTATAGGTGT
AGAAACTGGGC
TCAA 

C T 1 
 

138 94 AGGTGCAAA
AAAARACTG
GGTTTGGA 

GGTGCAAAA
AAARACTGG
GTTTGGG 

CCATCTTTCACT
TTYTCCCTCTTC
GTT 

A G 1 
 

138 112 GTTTGGRTC
CAAAACGAA
GAGGGAA 

GGRTCCAAA
ACGAAGAGG
GAG 

CTCTCTCTTCRA
ACCCATCTTTCA
CTT 

A G 0 
 

144 88 ACTTTCAAC
ATGTTTGCC
ATTCTCAAG 

CACTTTCAA
CATGTTTGC
CATTCTCAA
A 

AARGATAGTGTC
TCATGCAGCTTC
CTA 

C T 0 
 

152 176 CCTAWCTCA
GAGAGGAAT
AGAATG 

CCTAWCTCA
GAGAGGAAT
AGAATA 

CATTCTGATTTA
CTCTTTCTTTTR
CCCCAA 

C T 1 
 

152 281 GTATGATAT
CTTCAACCA
TTAAGCCAA
AG 

AGTATGATA
TCTTCAACC
ATTAAGCCA
AAA 

GGCAATCCAATT
TTATWTATGCAT
CAACTA 

C T 1 
 

 
 
 
 
 



 

 
Figure S1: (A) STRUCTURE (Pritchard et al., 2000) barplots (K=1-5) of the presumably pure 

sample set of three Quercus taxa. Each bar represents a single individual and colours reflect Q 

values. Presumed species groups are indicated on the x-axis. Except for three trees from Ticino 

in Southern Switzerland (513.02, 514.04, and 516.10) in the Q. pubescens cluster, there is no 

further major substructure visible with K≥3. (B) Average likelihood and its standard deviation 

for K=1-5 clusters. 

Q. robur Q. petraea Q. pubescens 

A 
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Figure S2: Average frequencies of the reference allele (FAM allele in Table S2) at 58 selected 

single-nucleotide polymorphism (SNP) loci (along y-axis) for the three study taxa based on the 

training set (rob=Quercus robur, pet=Q. petraea, pub=Q. pubescens). Markers are ordered by 

decreasing FST and coloured rectangles indicate categories of allele frequencies for each marker 

and each species. 

  



 

 
 
 

Figure S3: Distribution of assignment probabilities of the three different analyses (STRUCTURE 

(Pritchard et al. 2000) without/with USEPOPINFO at K=3; left and middle column, 

respectively, and support vector machine (SVM); right column) for the three studied taxa 

Quercus robur, Q. petraea and Q. pubescens. 
  



 

  
Figure S4: Ternary plot of STRUCTURE (Pritchard et al., 2000) assignment probabilities (with 

USEPOPINFO) of 827 Quercus spp. samples. Arrows indicate pairwise FST values between 

pure individuals (assignment probability >0.9) of each species pair.  

 



 
Figure S5: Principal component analysis (PCA) of all 827 Quercus spp. individuals. The plot 

shows the first two principal components (PC1 and PC2) of the PCA and the variation 

explained by each PC in parenthesis. Colors are according to the STRUCTURE (Pritchard et al., 

2000) assignment with USEPOPINFO, samples with probability >0.9 were assigned to the 

specific taxon. 

 

 

 

 



 
 

Figure S6: Plot of interspecific heterozygosity (i.e. the proportion alleles inherited from both 

parental populations) as a function of the hybrid index (Gompert & Buerkle, 2010) of 

individuals from pairwise comparisons. (A) Quercus petraea—Q. pubescens, (B) Q. petraea—

Q. robur and (C) Q. pubescens—Q. robur. Black lines indicate the theoretical maximum values 

of interspecific heterozygosity with a given hybrid index. Evidence to detect hybrids or 

backcrosses is more likely with fixed allele differences between parental populations. 
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Figure S7: Patterns of introgression between Quercus petraea and Q. pubescens individuals 

produced with the R package INTROGRESS (Gompert & Buerkle, 2010). Each data point shows 

an individual’s genotype at a given locus: dark green (A/A), green (A/B) and light green (B/B). 

Loci are ordered by increasing FST (from left to right, based on pure individuals from 

STRUCTURE assignment with USEPOPINFO) between the two investigated species. On the 

right is a plot of the corresponding hybrid index (admixture coefficient) for Q. pubescens.  



 
 

Figure S8: Patterns of introgression between Quercus petraea and Q. robur individuals 

produced with the R package INTROGRESS (Gompert & Buerkle, 2010). Each data point shows 

an individual’s genotype at a given locus: dark green (A/A), green (A/B) and light green (B/B). 

Loci are ordered by increasing FST (from left to right, based on pure individuals from 

STRUCTURE assignment with USEPOPINFO) between the two investigated species. On the 

right is a plot of the corresponding hybrid index (admixture coefficient) for Q. robur. 



 
 
Figure S9: Patterns of introgression between Quercus pubescens and Q. robur individuals 

produced with the R package INTROGRESS (Gompert & Buerkle, 2010). Each data point shows 

an individual’s genotype at a given locus: dark green (A/A), green (A/B) and light green (B/B). 

Loci are ordered by increasing FST (from left to right, based on pure individuals from 

STRUCTURE assignment with USEPOPINFO) between the two investigated species. On the 

right is a plot of the corresponding hybrid index (admixture coefficient) for Q. robur. 
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