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Online appendix 1: Primers for 129 SNP loci used by Sequenom Mass Array iPLEX GOLD
Assay in four separate PCR reactions: W1-W4.,
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s

with 129 SNP loci used for families B-D.
2nd-PCRP

ACGTTGGATGGTTGGGAGCTGTAATTCTGG
ACGTTGGATGCATATGCAAGCATAGCCACC
ACGTTGGATGCTCATGTGTCTCTAATCCCC

Paul Berq CIGENE March 2007.
(Linkage group information from Moen et al, in press
15tPCRP.
ACGTTGGATGGGCAGAAAACTAAATGTAGC
ACGTTGGATGACATCACTTTGCCGTGACAG
ACGTTGGATGATCCTGATAGTCCGATGACC

TC/
ACGTTGGATGCAGAATCATCCATGGTCCAC
ACGTTGGATGTCCTTGTGGTCTACTTGGAC
ACGTTGGATGTTTGGTATCTACACCCACCC

6T AAGTTTCGCTAC
ACGTTGGATGAGAAAGCAACACTGAGGGAG
ACGTTGGATGTGGAACTGAATGATGCAATC
ACGTTGGATGCAGCCTTCCGATTTGGAATG

TTACCTTGAAGAG
ACGTTGGATGTGAACTGAAGCAGTTTCCCG
ACGTTGGATGATGTGGCTGTTGTCTATGGC
ACGTTGGATGTTCACCCAGTGCATATAGAC
ACGTTGGATGATGTTCCACATCGCTCAGTC
ACGTTGGATGACTTCAGTAACACCTCGTGC
ACGTTGGATGGACCCATCACCAACTTATTC

\CGTTGGATGGGCTTGACCTCAATTCCATC
ACGTTGGATGTTAGTCCTCCATCCATCCTC
ACGTTGGATGGCACATTAACTGAAGTAGTAG
ACGTTGGATGGTTCAATGAACTGTAGTCAGC
ACGTTGGATGTGCACATGAAGGTTTCCATC
ACGTTGGATGGACCTGATTTCATCCGATTC
ACGTTGGATGCTGTCCACATGTTCCATTTG

CTGTTTCGC/
ACGTTGGATGAGGCTAATCTACAATCATGC
ACGTTGGATGAATCTTGCAAGAGGAGGCAC

ceT TCACGGC
ACGTTGGATGTACAAGATGTGCAGGTTAGC
ACGTTGGATGCCCCGCTCAGGCATTTATTT

ACGTTGGATGGAAATGTGT!
ACGTTGGATGCACCCAACTCACATTAACAC

ACGTTGGATGCACCCAGACACAGCCAAATG
ACGTTGGATGGAACAGGTTTACCAGGGATG
ACGTTGGATGCGATACAGAAGTGTGCAGTC
ACGTTGGATGCCTGCTCTAAAGGAAACCTG
ACGTTGGATGTGATTTGACGTCTGGGTCAC

ACGTTGGATGGTTGATTATGT
ACGTTGGATGTCTGTTTTGCTTCTTGTGGG

ACGTTGGATGTCTCCCTCCACAAGAAGATG
ACGTTGGATGCAGAACGGCTTCTTATGTGG
ACGTTGGATGTGTTCTCTGAAGCCCTTGTC
ACGTTGGATGATCTCCTCCATCCATTTCCC

ACGTTGGATGGGACTCCCAAGTGAAAAAGC

T c
ACGTTGGATGCCTTGATGTGGAGAAAGGTC
ACGTTGGATGTATAGGGTGCCATTTTGGAC
ACGTTGGATGCCATTTCTCTGTGGATGGTG

ceT TTCCAAGACCTGACAAC
ACGTTGGATGTTGAGGTTAATGTGGTTGGC
ACGTTGGATGACATCCAGAAGAGCAAGGAG
ACGTTGGATGCTTCTCTGGCATAGTGACTG

ACGTTGGATGTGGCTTCACCAACACTCAAG
ACGT

CGTTGGATGT TTCCG
ACGTTGGATGTGACAGGTCGTTATTATGGC
T ATG

ACGTTGGATGCTTTGGTCAGACACATCTCG
ACGTTGGATGCGCCAAGCTCCTTTTTTACC
ACGTTGGATGTGGACCAATAAGCCTCTCTC
ACGTTGGATGCCCATGATAAGATTGATATG
ACGTTGGATGCAGATGCAGCATGTTGGCAG
ACGTTGGATGCTCTAACTAGGGCACTGAAG
ACGTTGGATGGTCAAAAGTTAGGACACACC
ACGTTGGATGATGCCAGACCTGGAGTAATG
ACGTTGGATGAGTTGCACCAAGTAACCACG
ACGTTGGATGACAACAATATGCCACCATCC

ACGTTGGATGGTGATCCATTTTCCCTGTCC
ACGTTGGATGTTGGCACTGGTCTGGATTTG
ACGTTGGATGCTCAACATGTGGTCACTTCC
ACGTTGGATGTAAAAAGACTGCTCCAGAGG
ACGTTGGATGACTAGTCGTCAAGCTGCTTC
ACGTTGGATGATTGGCAAGACGGCACAAAC
ACGTTGGATGATTCTACAGTGATTGTAGG
ACGTTGGATGAACCAACCTTCGAGGCTTTC
ACGTTGGATGAGTGCTTTTCATGATCACAC
ACGTTGGATGTGGAAAATAATCAGTCTGCG

ACGTTGGATGCTTCCAGTGC:
ACGTTGGATGACAGATCTGTGTGTAGTGCC
ACGTTGGATGGCCAACTTTCCCAAATCAGC
ACGTTGGATGCAGCTGTCAATGGTTTTCCC
ACGTTGGATGTCCATTATGGCAGAGAACCG
ACGTTGGATGCACACCGACTAGTATGGAAC
ACGTTGGATGTTCAGGTAGAACAGCGCAAG

ceT TTGTCTTTGGGATCG
ACGTTGGATGGCCTTTTTTGGGAGTCTTGG
ACGTTGGATGTCTATGGAAGTGGCATTATG
ACGTTGGATGAACATGCACTGACCAGTGAG
ACGTTGGATGCCCACCCAAGTAATAAAACC
ACGTTGGATGTAGTATAACCACTCCCACCC
ACGTTGGATGACTCACAGACGTACCTATAC

ACGTTGGATGTACC
ACGTTGGATGGTTGATGCATACAGAACAAG
ACGTTGGATGCAGTCTCCCCTGAGATTAAC
ACGTTGGATGGTGGCTGTTAATTTACCCGC
ACGTTGGATGCTAGAGACGTAAGCATAGGG
ACGTTGGATGTTCCCCGGACCCATTGATGT
ACGTTGGATGGTGGCTAACCATAACCATAG
ACGTTGGATGATACAAAGCCTGAGCCCAAC
ACGTTGGATGGATGCCATACTATGGTTCAC
ACGTTGGATGTCTGTCTAGACTGCCAGATG
ACGTTGGATGACCAAGCTAAAGTAGAACAC
ACGTTGGATGATACGCTGCCTTTACCCAAG
ACGTTGGATGCCCCTCATAAGAATCTTGAC
ACGTTGGATGATGAATTTGCGCATGGGCTG

CGTTGG CCCAATGACACAATC
ACGTTGGATGATTGGTGCGTTTGAAAATG
ACGTTGGATGGTCTTTTGTAGTTAGTCTGG
ACGTTGGATGATGACCAAAGCTTGGACAGG
ACGTTGGATGGCTTTGTTGTAATTGAAGCCC
ACGTTGGATGGATTAAGCCTAATCTTGGAG
ACGTTGGATGGCCTAGCCTATACTGTCATT
ACGTTGGATGGAACAGCCAAGACCTACTAC
ACGTTGGATGCGATCTCATCCCTTTATTCC
ACGTTGGATGGCATTGATTGAGCTTGCCTG
ACGTTGGATGCAGTGCATCACTGGCTTGAA
ACGTTGGATGAAGAAGATGAGGCAGAGAAG
ACGTTGGATGGGATAATATCATGAACATGC
ACGTTGGATGAGATCAGACATGTTGACGCC

ACGTTGGATGACGTTAATTCAGCCATTGTG
ACGTTGGATGTTTGACTCATACATGAGGAC
ACGTTGGATGTGACCAGGCACCTGATCTAC
ACGTTGGATGGGAGGAGACGGGTTGAATAA
ACGTTGGATGCACCACCAAAACAAACAGGG
ACGTTGGATGAGCATTCACTTGCTGCCTAC
ACGTTGGATGCTTTCACCCTTTTCTCCACG
ACGTTGGATGACGACACCACAGAACACATC
ACGTTGGATGCAAAGGCGACTAAAAATCTG

GT TCTCTGACTGATCTGC
ACGTTGGATGGGAAGACACAGAAAACACCC
ACGTTGGATGTCTGGGAGCTCAAATGTGTC
ACGTTGGATGATCTCACGCCTGTACATCTC
ACGTTGGATGTTACAACATATACACTGAG

ACGTTGGATGGACCTTTAAACCAGGCCAAC
ACGTTGGATGTCTGTGGGTCCACATTGATG
ACGTTGGATGAATGGAACAAGAGGACCTGC
ACGTTGGATGCTTTTCCCTGATTCTGGTTG
ACGTTGGATGAGCAGACTACTTCAGTGAAC

TTTCCCTTGTGCT
ACGTTGGATGTCTTTGCAGCACCACCTAAG
ACGTTGGATGATCTTGCCTTGTATAGACGG
ACGTTGGATGTTGCATTACTCAGCTCATGT

ACGTTGGATGTCACTTCCACK
ACGTTGGATGTCATGCTCAGGTGCAGAAAC
ACGTTGGATGTCTGATGTGGTGGTAGGAAC
ACGTTGGATGATGGATGAGCAAGACAGTGG

ACGTTGGATGTC
ACGTTGGATGAAAGCGAGTGTGCCAAGATG
ACGTTGGATGCCTAGACATTTACTGTATGC

ceT AATACCCAG
ACGTTGGATGTTAACTGCTAGGCTACCACC
ACGTTGGATGATGTGAAACTCTTTTGGGCG

ACGTTGGATGGGCTAGCATGACCTAGCTTG
ACGTTGGATGAGTATTGGGGCTATATGGAC

GTTGGATGTGAGGTAGTTCTCACTGAGC
ACGTTGGATGCCTCTACTGTGGAATCATGC
ACGTTGGATGCCTAGATGTTAAAAACTTCAC

ACGTTGGATGCTC; \GGATTC

ACGT G
ACGTTGGATGCTAACAGAATTTGCACAGG
ACGTTGGATGTCTGCCTTCTTCACTACGTC

GTTGGAT \GGTAGAAG/
ACGTTGGATGCCCCAAACATATTTCAACAG
ACGTTGGATGATTTCCACCTTCCCACTTGC

TcC
ACGTTGGATGTCATACGAGACCACCAAGAG
ACGTTGGATGGAGTGTGAAAAACCCAGCAG
ACGTTGGATGTTTGTCTTGTCCATTCGCCC

ACGTTGGATGCCTTCATGATGACGTGTCTG

ACGTTGGATGGATCATTGACATCGTGCTGG
ACGTTGGATGTTAAGAACAGCAGGTTGCCG

\CGTTGGATGC
ACGTTGGATGAACCGTTCCCAAATGTCCAC
ACGTTGGATGGTGCCTTTAAACGGGTATGG
ACGTTGGATGGTTAAATCCACTTCAATCCG
ACGTTGGATGGATTCAGAGAATGTAGCTCC
ACGTTGGATGTGTGGAAGATGAGGAATCCC
ACGTTGGATGGAGGAGTACCAGTCTTGTTG

ACGTTGGATGCAATATGTTTGAGGTACCCC
ACGTTGGATGTACCGTAGTTCCATTCCTTC
ACGTTGGATGAATTCCCCAAAGACGTCCAG
ACGTTGGATGATTCTGTACTGGAAGCCATC
ACGTTGGATGCATGAAATTCTGGGACATGG
ACGTTGGATGGTACCCACAAGGCAAAAATG
ACGTTGGATGTCATAAGTAGGCTCTGGCCC
ACGTTGGATGGAATAGTTTGCCAACCACAG
ACGTTGGATGAAAACAGACAAACCGGGAGG

caT T
ACGTTGGATGCAAAAGACTGTTGGCTAAAG
ACGTTGGATGCTGTTAAATTGATATCTCAGC
ACGTTGGATGAAAGGTTCTTTCTGACCGGC
ACGTTGGATGGCCATTACCTGAAACAGTTC
ACGTTGGATGGTTACACTGGTCCCAATTGC
ACGTTGGATGTACTTCATTCCCAATGAAGC
ACGTTGGATGTATGGCAAATGTCTCGCGAA
ACGTTGGATGGTACAAGGGTGCTTCAGATG
ACGTTGGATGTAGGGCACGCGATGGAAAAC

ACGTTGGATGTTTGCTCT TACAC/
ACGTTGGATGGAAATCCTAGTACCAGGTTC
ACGTTGGATGTGTGTTCGCTACAGATTGGG
ACGTTGGATGGTTTTACCATAGGTGATTTG

ACGTTGGATGTTTGTTTTTGCCCTCGCT
ACGTTGGATGTCCTTTTCTCTCTGTGTGGC
ACGTTGGATGAATTTCCTCTCCTACACCTG
ACGTTGGATGCAGACTGATGAAAGTAAGGC

TAGCT
ACGTTGGATGTTGCGCTTCAATGTATCAAG
ACGTTGGATGGAGAAGACTGAGTAGCACTG
ACGTTGGATGTACAGGGTGCAATTGCCAAG
ACGTTGGATGTCCTTACCTCAGGTACTGAC
ACGTTGGATGGGGAAGTGTCGTGATATATG
ACGTTGGATGGCAGGGCCTGCTATGGTGT

ceT TTTCTGTTCGCTTCAC
ACGTTGGATGGAAGTGGGGACATCTGATAC
ACGTTGGATGAGGTAATGGAGGTTTTAGGG
ACGTTGGATGCATGCATTCACAAATTGAGC
ACGTTGGATGCACTTTTTAGCAGGGTGACG
ACGTTGGATGGCTTTGCATTGAAAGCTTGTG
ACGTTGGATGAGCTTTCCAGAGACCACCAC

TG
ACGTTGGATGCTAACATGGGGACAATTGGG
ACGTTGGATGTCACTCAGCACATTCACCAG
ACGTTGGATGAACTTCAGTCCTATCAGCCC
ACGTTGGATGATTTCCACTCCCCACCATTG
ACGTTGGATGGCTAATCTTATGCCTAACCA
ACGTTGGATGTGGGACAACAGATTAGACAC

caT
ACGTTGGATGTGCAGCAGGCCAAAACAAC

ACGTTGGATGGCCAGTTGTAGCAGAGTTAG
ACGTTGGATGTTTCAGCAGCAACTCTGTCC
ACGTTGGATGGTGACATCAAGGAGCTTCTC
ACGTTGGATGACTGGATTTGTGAAAGGGTG
ACGTTGGATGGGATTACCATGGAATATGTG

AMP_LEN UP_CONF MP_CONF Tm(NN)

9 o4 745 471
100 100 745 56
108 9.7 745 462
114 9.2 764 501
% 100 749 472
108 91 749 466
8 9.2 678 511
101 %4 678 502
£ %08 67.8 51
103 901 745 491
103 931 75 412
104 985 764 455
87 97.9 749 459
116 9.2 678 481
92 983 745 506
108 %28 745 453
100 975 764 54
97 865 749 458
110 %8 678 461
86 978 764 469
81 986 749 495
104 999 749 461
% 2.9 678 483
100 100 67.8 6
104 87.9 745 467
% %86 764 488
a7 985 749 486
112 99.4 678 462
111 981 678 452
115 7.7 678 451
80 85 678 515
101 100 745 455
o8 100 75 457
9 100 745 456
116 8.6 764 468
EY %86 764 466
108 9.7 764 468
93 8.5 74.9 a5
98 100 678 457
103 3 678 495
14 923 678 479
88 94 678 493
100 100 745 492
116 934 745 414
99 100 745 419
117 974 764 478
118 087 678 506
119 9.9 75 522
9 87.9 764 486
103 829 764 464
o7 943 764 488
9 999 67.8 a5
116 935 678 468
14 899 678 479
120 932 678 468
111 %5 745 415
119 5.7 745 478
105 9.9 764 488
119 %07 678 493
117 974 678 503
102 8.5 745 464
120 984 745 595
95 9.9 764 477
108 o1 749 533
112 938 764 455
93 984 764 525
120 762 749 455
112 994 749 465
99 100 745 468
103 100 764 457
974 764 451

116 921 74.9 a7
106 9.9 745 486
100 100 764 476
99 986 764 462
100 92 749 467
118 a7 75 467
117 8.9 745 458
107 928 764 453
98 100 749 73
119 971 764 469
101 789 764 468
103 %85 749 514
118 987 749 499
115 87 745 513
101 100 764 465
114 %64 749 471
119 %86 678 473
103 100 745 6
115 935 75 a7
111 %81 764 518
100 100 764 563
101 100 678 504
112 %6 764 481
100 93 764 492
112 82 749 457
120 984 678 459
116 9.2 764 488
100 986 749 484
116 921 749 453
106 5 749 451
% %85 678 463
111 981 764 465
102 985 678 451
EY %86 678 474
106 984 745 456
103 8.5 745 453
10 898 764 457
118 801 749 454
113 97.9 749 501
13 937 749 469
101 100 749 452
112 926 749 415
99 8.7 678 458
118 973 678 511
108 99 745 538
100 100 678 561
101 100 745 461
102 100 764 482
120 892 764 452
112 925 749 452
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MASS UEP_SEQ
7208.7 cocCICUGGCCAACACATACG C
8467.5 ggggcatcGCCACCATTGCCC G
6584.3 cgCTCTCTAATCCCCACAAL A
69165 lccGCTGCACCTTATCTTCACT
53545 CCACCTTTCACGACTATC T
7815.1 ttgiggggAATGGTGACTTCTT(C
6264.1 CCCCACCCCCAATGAAATAT A
7548.9 GliCATTTCAGTGCTCTTCCTC G

7735 ggggtGCAGTTTCCCGTTGAC C
6430.2 TGTTGTCTATGGCTTTGTTT G
8084.3 gggaggGTGCATATAGACACE A
7553.9 gaggggcATGGGTTGAGTGAC G
6670.3 cogeatAGCACAACTGTGCTT G
8116.3 aacccTCACCAACTTATTCTAI T
5192.4 TTTCGCAGTCTGCATGG G
8320.4 gggagGTGATTTCCTTTTCAG G
8567.6 CCCllcacGAGGAGGCACCAG T
7937.2 (CCTGTAAAATAGAGAACA C
5651.7 aaaATTTTTAACCCCCCCC  C
5004.3 CAAATGGAGAGGGCAG G
4986.3 ACCAGGGATGGTGGTA T
72017 4qa0GACGAGGTAATAGGAA A
49062 GCTAAAGGTGCTGCC €
5578.6 (GTAGAGGTGCTAATGCA T
7788.1

EXT1_CALEXTI_MASS EXT1_SEQ

7455.9 CocCICUGGCCAACACATACGTTC
8714.7 gggealcGCCACCATTGCCCTCTTCTTC
6855.5 cggCTCTCTAATCCCCACAAACA

7187.7 ttceGCTGCACCTTATCTTCAGTA
5625.7 CCACCTTTCACGACTATCA

8102.3 ttgiggggAATGGTGACTTCTTGGGG
6535.3 CCCCACCCCCAATGAAATATCA

7796.1 CUcATTTCAGTGCTCTTCCTGAATC
7982.2 ggQIGCAGTTTCCCGTTGAGTATTC
6677.4 TGTTGTCTATGGCTTTGTTTTC

8355.5 gggaggGTGCATATAGACACAGCTATA
7801.1 gaggggcATGGGTTGAGTGAGTACC
6917.5 CogCaltAGCACAACTGTGCTTC

8387.5 aacccTCACCAACTTATTCTACAGAACA
5439.6 TTTCGCAGTCTGCATGGC

8567.6 gggagGTGATTTCCTTTTCAGAATATCC
8838.8 CocltcacGAGGAGGCACCAGACAGTTAA
8184.4 (ICCTGTAAAATAGAGAACATCTTAC
5898.9 aaaATTTTTAACCCCCCCCC

52515 CAAATGGAGAGGGCAGC

5257.5 ACCAGGGATGGTGGTAA

7472.9 ggagGACGAGGTAATAGGAACTTA
5153.4 GCTAAAAGGTGCTGCCC

5849.9 IGTAGAGGTGCTAATGCAA

80353 C/

7474.9 ggagAGGTCGATACCATGAG A
68385 atlgTGGACACAGAATGAGGT C
50319 GGTGAATAGATGTCAGAGT C
6732.4 CATTTGATTTATTACAAGCA C
7052.6 agtTTATGCTTTGATATGACC T
8672.7 gegCAAACACACAGATGAAAC G
4553 GGCAGATACCTGCTC

6578.3 ccgaTCCTTTTTTACCCTGTC C
67915 agCACATTAAAGGTGGTCTA G
8272.4 tGCTGAAAGARATTGAATCTT C
5567.6 1gIGCGCTTATTGGGGTT

68715 ggggaGCCTCTTAGAGTAGG! C
4817.1 CCTACTCATTCCAGGG G
6839.5 qaaGAAGTCTTGTAACCGAT(G
6847.5 agCGTTGTGGTGAAAGAACE A
6948.5 (attCCACCATCCATTTTGAGE T
7412.9 gggaTGCATCAAAGAAAGACI A
5057.3 CCCCACTGTTCTCTGAC  C
7966.2 gaTGTCATTATCTATTAGTGT T
85205 gicacalGCCTTAGTGCTTCTA T
5851.8 CCGCTGAATTGATGAGTAA C
8022.2 ggagGGAACT,

7746.1 ggagAGGTCGATACCATGAGAAATA

7085.7 attgTGGACACAGAATGAGGTTC

6179.1 GGTGAATAGATGTCAGAGTC

6079.6 CATTTGATTTATTACAAGCAGAC

7323.8 agiTTATGCTTTGATATGACCAAA

8959.9 gCgcAAACACACAGATGAAAGGAGAATTG

4800.2 GGCAGATACCTGCTCC

6825.5 ccgaTCCTTTTTTACCCTGTCTC

7038.6 agCACATTAAAGGTGGTCTAAAC

8519.6 tgcTGAAAGAAATTGAATCTTTACCTC

5814.8 19IGCGCTTATTGGGGTTC

7118.6 ggggaGCCTCTTAGAGTAGGGTC

5064.3 CCTACTCATTCCAGGGC

7086.6 ggggAAGTCTTGTAACCGATGAC

7118.7 agCGTTGTGGTGAAAGAACAATA

7219.7 altiCCACCATCCATTTTGAGATA

7684.1 gggaTGCATCAAAGAAAGACCAACA

53045 CCCCACTGTTCTCTGACC

8237.4 gGTGTCATTATCTATTAGTGTTACCAA

87917 gicacalGCCTTAGTGCTTCTATTCTAGA
6099 CCGCTGAATTGATGAGTAAC

8269.4 ggagGGAACTAAT/ TGAACCCCC

6201 ttgtaTGTGTGCGGGTGCTT T
6286.1 aCTGAGATAAGGTAGGGTG! A
7310.8 CICACAAGAAAGACTTGCATA A
8061.3 ggaaCCTGAGATTAACGATA C
5035.3 GGGAGGTTCAGAAAGG

5114.4 ACCAGTCCTGTAACCA G
5763.8 caCCATTGATGTGCCTAGC C
8237.4 aacaATAACCATAGTAAACCT C
6383.2 gaCCAACATCCCAAGTTATG C
7397.8 gGCATATATAGTGTCTGTAC C
6512.2 cctacgGCCAGATGGGTGGAC T
8314.5 TAAAGTAGAACACATGTACA G

6472.2 tQIATGTGTGCGGGTGCTTA
6557.3 aCTGAGATAAGGTAGGGTGGA

7501 CICACAAGAAAGACTTGCATATTTA
8308.5 ggaaCCTGAGATTAACGATAAAGAGCC
5306.5 GGGAGGTTCAGAAAGGA
54016 LACCAGTCCTGTAACCAG
6010.9 CaCCATTGATGTGCCTAGCC
8484.6 aacaATAACCATAGTAAACCTACAGATC
6630.4 gaCCAACATCCCAAGTTATGAC

7645 gGCATATATAGTGTCTGTACGTTAC
6783.4 CotacgGCCAGATGGGTGGAGA
86017 TAAAGTAGAACACATGTACAGTTTAATG

84385
7005.6 AGAATCTTGACATTCAATCA G
8149.3 cccoocecTGCGCATGGGCTG T
49682 TGATGTGTCCTGGGAG G
6124 GTCAGCCATTGTGTGCTCAC G
7892.2 CCCCIATACATGAGGACAAAT, C
8647.6 gggacagiCACCTGATCTACAL G
7799.1 9gggtgTTAGGATGGTGTTCC C
83725 gaaAGGGAATGTTATCTAAN G
5713.7 GCTGCCTACTTACATACTT C
45039 GCTTCCAGGACTTCC  C
48562 ATCACCTGAAGCTGTT T
7318.8 TGTACATTCTGTATAARACA A
8683.6 (ocCloecTCCAGAACATTGTTA G
6333.1 CccCCTAAGCGGATCTTGTT(C
7083.6 GTATATAGGCTACAGTGATTT
6380.2 ACTCAGCTCATGTATATACT C
5225.4 CAGTAGCGGCTGTTAAT €
7081.6 CCOGGCCAAGATGGAAATA G
6708.4 ACTTAGTATTTCACCAAAG G
7431.8 glggATGTAGCACGATGTCAZ C
5090.3 CACCTAGCTTGCCTACA
5667.7 TGAGGGGTAAGATGAGAT
5459.6 TCAGAAGATCGTCGCTCC
5549.6 acgGAAGGTGCTAGCGCC
5338.5 QQAGGTGTGTGGGGCTC
54536 acgACGTCCCTCAGAGAC
54686 acGCCTTCCTGAAGAACG
58118 CAAGAGCTACTGAACTGTT
5829.8 GTGACACAAACCAGTATGA
5999.9 CGTTCTTTAACCTGTCTTCT G
6141 ACGTGTCTGAGACAACTTGI G
8487.5 CooCCagtACACGCAAATTGGC A
4673 AGGTTGCCGGTGAGA A
4568 TGCAGCGACTCAGTT
6996.5 19a9ACCCCGTACCTGTTATT G
8525.5 tgoigTTTGTTTTACTCTCAGA C
6337.1 CTTTTTCAAAGCTTTACTGT C
8550.6 aaltclggACTGGAAGCCATCT G
6507.2 tGGACATGGTTAGGGTATC' G
7559.9 CcCGAAAATATTTCCACAGCT G
8586.7 (GAAATTATATTTACAAATGC, C
45129 GGCCGCACCTATTAC
8077.3 aggggaGGACTTGTCCAATAL C
6373.2 a2ACAGCTGTTTCATATAACI T
7602 AACCAACTATTTTTTTGTTTCA
5619.7 agCTGAGGACTGGAGTTG G
7404.8 agggCATAGGTGATTTGTTTC T
84445 000aGTTAGCTAATGATGAAI C
80142 GATATTTAGTAACTCTTAGT( G
44639 ACTGCTCCCGTCCAT G
5875.9 GGAGGCACTTTTGAAMAT G
6045 GAAACATCAGCATTATCTCC T
74388 cacggGTGGTTTTGCATTGA T
5217.4 GGCTATGGTGTCCTACG  C
85316 ClccAATTTCATATTACGGAA C
43208 CCCTCCCCCACTCCC
6449.2 GCAAGTGAGGCTACCACCA C
6006.9 ggCICCCAATCACCGACTAC T
6148 gaagTGCTTCTGTGTGACCA A
7715.1 TAACCATATATATAGAGAGA G
8627.7 cgaaACAATTTGATTAGCAA G

“0>00>00>

09.7
72528 AGAATCTTGACATTCAATCATTAC
84205 coccocecTGCGCATGGGCTGCATGTCA
5215.4 TGATGTGTCCTGGGAGC
6411.2 GTCAGCCATTGTGTGCTCAGG
8139.4 CCCHIATACATGAGGACAAATAATCCC
8934.8 9gacagiCACCTGATCTACAAGAGGGCG
8046.2 9g9gigTTAGGATGGTGTTCCTAATC
8650.7 aaAGGGAATGTTATCTAAACTARAAAG
59609 GCTGCCTACTTACATACTTC
47511 GCTTCCAGGACTTCCC
5127.4 ATCACCTGAAGCTGTTA

7590 TGTACATTCTGTATAAAACAACATA
89308 (ocCicecTCCAGAACATTGTTACCATTCC
6620.3 CccCCTAAGCGGATCTTGTTCG
7354.8 GTATATAGGCTACAGTGATTTTTA
6627.4 ACTCAGCTCATGTATATACTGC
5472.6 CAGTAGCGGCTGTTAATC
7328.8 CCgYGCCAAGATGGAAAATACTTC
6955.6 ACTTAGTATTTCACCAAAGGC

7679 glagATGTAGCACGATGTCAATTAC
53615 CACCTAGCTTGCCTACAA
5954.9 TGAGGGGTAAGATGAGATG
5706.7 TCAGAAGATCGTCGCTCCC
56208 acGGAAGGTGCTAGCGCCA
5585.6 gAGGTGTGTGGGGCTCC
5700.7 acgACGTCCCTCAGAGACC
5739.8 acGCCTTCCTGAAGAACGA

6059 CAAGAGCTACTGAACTGTTC

6101 gTGACACAAACCAGTATGAA
6247.1 CGTTCTTTAACCTGTCTTCTC
6388.2 ACGTGTCTGAGACAACTTGAC
8756.7 CooccagiACACGCAAATTGGCTGACCAA
49443 AGGTTGCCGGTGAGAA
48152 TGCAGCGACTCAGTTC
7243.7 tgggACCCCGTACCTGTTATTTTC
87727 tgotgTTTGTTTTACTCTCAGAATATCTC
6584.3 CTTTTTCAAAGCTTTACTGTCC
8806.8 aallclggACTGGAAGCCATCTITTTTTC
6754.4 GGACATGGTTAGGGTATCTC
7847.2 CCOGARAATATTTCCACAGCTTTATG
88338 1gQAAATTATATTTACAAATGCAACAATAC
4784.2 GECCGCACCTATTACA
8364.5 aggggaGGACTTGTCCAATAAGARACG
6644.4 aaACAGCTGTTTCATATAACCA
78732 AACCAACTATTTTTTTGTTTGTTTAA
5866.8 aCTGAGGACTGGAGTTGC

7676 aggICATAGGTGATTTGTTTCTCTA
86917 gugaGTTAGCTAATGATGAAATGAAAAC
8261.4 GATATTTAGTAACTCTTAGTGTAAGTC
47111 ACTGCTCCCGTCCATC
61631 GGAGGCACTTTTGAAAMATG
6316.2 GAAACATCAGCATTATCTCCA

7710 cacggGTGGTTTTGCATTGAAAGTA
5504.6 gGCTATGGTGTCCTACGG
8778.8 CllccAATTTCATATTACGGAAAGCCGAC

4601 CCCTCCCCCACTCCCA
6696.4 GCAAGTGAGGCTACCACCAAGC
6278.1 gyCICCCAATCACCGACTACA
6419.2 gaagTGCTTCTGTGTGACCAA
7962.3 TAACCATATATATAGAGAGAAAGACC
8914.9 cgaaACAATTTGATTAGCAATAGAAATG

EXT2_CALEXT2_MASS EXT2_SEQ

H0POHA40>0040420040>>0 40P P> 4P 00> P> 40P> 0P P 44> A4 43> A AP > 44> 4P AP 000 AP A4 444 4> 40P HA40040P 0> P> 44> 4> 4P 0000P0FOPF A0 P 0> 40> 400>00000

7495.9 CCCClCGGCCAACACATACGTTG
8754.7 ggggealcGCCACCATTGCCCTCTTCTTG
68715 cggcTCTCTAATCCCCACAAACG
72037 tecGCTGCACCTTATCTTCAGTG
5641.7 CCACCTTTCACGACTATCG
8142.2 tgIgggUAATGGTGACTTCTTGGGT
6551.3 CCCCACCCCCAATGAAATATCG
7836.1 ClCATTTCAGTGCTCTTCCTGAATG
8062.1 ggggiGCAGTTTCCCGTTGAGTATTT
6757.3 TGTTGTCTATGGCTTTGTTTTT
83715 gggaggGTGCATATAGACACAGCTATG
7825.1 gaggggcATGGGTTGAGTGAGTACA
6997.4 CCQEAtAGCACAACTGTGCTTT
8403 5 aacccTCACCAACTTATTCTACAGAACG
55195 TTTCGCAGTCTGCATGGT
8647.5 gggagGTGATTTCCTTTTCAGAATATCT
8854.8 CoclicacGAGGAGGCACCAGACAGTTAG
8224.4 (CICCTGTAAMATAGAGAACATCTTAG
5978.8 aaaATTTTTAACCCCCCCCT
53314 CAAATGGAGAGGGCAGT
5313.4 ACCAGGGATGGTGGTAT
7488.9 ggagGACGAGGTAATAGGAACTTG
5177.4 GCTAAAAGGTGCTGCCA
5865.9 (GTAGAGGTGCTAATGCAG
8115 2 ggatagalTGAACCACTAGGAGGAAT
7762.1 ggagAGGTCGATACCATGAGAAATG
71257 attlgTGGACACAGAATGAGGTTG
6219.1 GGTGAATAGATGTCAGAGTG
7019.6 CATTTGATTTATTACAAGCAGAG
7379.7 agtTTATGCTTTGATATGACCAAT
8999.8 gCgCAAACACACAGATGAAAGGAGAATTT
48801 GGCAGATACCTGCTCT
6905.4 ccgaTCCTTTTTTACCCTGTCTT
71185 agCACATTAAAGGTGGTCTAAAT
8599.5 UIgCTGAAAGAAATTGAATCTTTACCTT
5894.7 1GIGCGCTTATTGGGGTTT
7142.7 ggggaGCCTCTTAGAGTAGGGTA
5144.2 CCTACTCATTCCAGGGT
7166.6 ggggAAGTCTTGTAACCGATGAT
7134.7 agCGTTGTGGTGAAAGAACAATG
72756 tattiCCACCATCCATTTTGAGATT
7700.1 gggaTGCATCAAAGAAAGACCAACG
5384.4 CCCCACTGTTCTCTGACT
8253.4 ggTGTCATTATCTATTAGTGTTACCAG
8807.7 gicacalGCCTTAGTGCTTCTATTCTAGG
6178.9 CCGCTGAATTGATGAGTAAT
8349.3 ggagGGAACTAATAAGACTGAACCCCT
6528.1 tigtaTGTGTGCGGGTGCTTT
6573.3 aCTGAGATAAGGTAGGGTGGG
7646.9 CIcACAAGAAAGACTTGCATATTTT
8332.5 ggaaCCTGAGATTAACGATAAAGAGCA
5362.4 GGGAGGTTCAGAAAGGT
5441.4 ACCAGTCCTGTAACCAT
6090.9 caCCATTGATGTGCCTAGCT
8564.5 aacaATAACCATAGTAAACCTACAGATT
6710.3 gaCCAACATCCCAAGTTATGAT
7724.9 gGCATATATAGTGTCTGTACGTTAT
6839.3 CCtacgGCCAGATGGGTGGAGT
86416 TAAAGTAGAACACATGTACAGTTTAATT
8725.7 ggaaaAAGTGCTAAATGAAMGCAAGTGG
7292.8 AGAATCTTGACATTCAATCATTAG
8436.5 Cooccocc TGCGCATGGGCTGCATGTCG
5295.3 TGATGTGTCCTGGGAGT
64511 GTCAGCCATTGTGTGCTCAGT
8163.4 CCCCIATACATGAGGACAAATAATCCA
8974.7 gggacagiCACCTGATCTACAAGAGGGCT
80703 gQOQIgTTAGGATGGTGTTCCTAATA
8609.6 gaaAGGGAATGTTATCTAAACTAAAAAT
6040.8 GCTGCCTACTTACATACTTT
47751 GCTTCCAGGACTTCCA
5183.3 ATCACCTGAAGCTGTTT
7645.9 TGTACATTCTGTATAAAACAACATT
8954.9 tccolcocTCCAGAACATTGTTACCATTCA
6660.2 CccCCTAAGCGGATCTTGTTCT
74107 GTATATAGGCTACAGTGATTTTTT
6707.3 ACTCAGCTCATGTATATACTGT
5552.5 CAGTAGCGGCTGTTAATT
7352.8 CCQYGCCAAGATGGAAAATACTTA
7035.5 tACTTAGTATTTCACCAAAGGT
7758.9 glggATGTAGCACGATGTCAATTAT
5417.4 cACCTAGCTTGCCTACAT
5094.8 TGAGGGGTAAGATGAGATT
5786.7 TCAGAAGATCGTCGCTCCT
5836.8 acgGAAGGTGCTAGCGCCG
5665.6 gUAGGTGTGTGGGGCTCT
5780.7 acgACGTCCCTCAGAGACT
5755.8 acGCCTTCCTGAAGAACGG
6138.9 CAAGAGCTACTGAACTGTTT
6156.9 gTGACACAAACCAGTATGAT
6327 CGTTCTTTAACCTGTCTTCTT
6468.1 ACGTGTCTGAGACAACTTGAT
8774.7 CooccagiACACGCAAATTGGCTGACCAG
49603 AGGTTGCCGGTGAGAG
48951 TGCAGCGACTCAGTTT
7267.8 1gggACCCCGTACCTGTTATTTTA
87968 gCigTTTGTTTTACTCTCAGAATATCTA
6608.3 CTTTTTCAAAGCTTTACTGTCA
8886.7 aattclggACTGGAAGCCATCTTTTTTTT
6794.4 IGGACATGGTTAGGGTATCTG
7887 CCCGAAAATATTTCCACAGCTTTATT
8873.9 tAAATTATATTTACAAATGCAACAATAG
4840 GGCCGCACCTATTACT
8404.4 agggGaGGACTTGTCCAATAAGAAACT
6660.4 aaACAGCTGTTTCATATAACCG,
7929.1 AACCAACTATTTTTTTGTTTGTTTAT
5906.9 agCTGAGGACTGGAGTTGG
7692 agggCATAGGTGATTTGTTTCTCTG
8715.7 gggaGTTAGCTAATGATGAAATGAAAAA
8285.4 GATATTTAGTAACTCTTAGTGTAAGTA
47511 ACTGCTCCCGTCCATG
6202.9 GGAGGCACTTTTGAAAAATT
6332.2 QAAACATCAGCATTATCTCCG
7726 cacggGTGGTTTTGCATTGAAAGTG
5544.5 gGCTATGGTGTCCTACGT
8818.8 CUcCAATTTCATATTACGGAAAGCCGAG
4656.9 CCCTCCCCCACTCCCT
6776.3 GCAAGTGAGGCTACCACCAAGT
6294.1 ggolCCCAATCACCGACTACG
6435.2 gaagTGCTTCTGTGTGACCAG
80023 TAACCATATATATAGAGAGARAGACG
8954.8 1cgaaACAATTTGATTAGCAATAGAAATT



Online appendix 2 QTL Express format linkage Map file for hybrid males

http://latte.cap.ed.ac.uk/documentation/BFdata.html used for analysis for trans-Atlantic

hybrid males backcross families A, B, C and D for 67/129 SNPs that were scorable and
were polymorphic in at least one of the four families. The distances between loci are in
map units (Kosambi cM) and are estimated from meioses in trans-Atlantic hybrid sires of
the four families A_D. Note that actual pseudolinkage was included in map units
between linkage groups AS22 and 24 and between AS19 and 31. For SNP marker
information see Online appendix one. The linkage group nomenclature used here
corresponds to the one used in the SALMAP Atlantic salmon linkage map

(http://www.asalbase.org) except for linkage group A which contained no SNP markers

present on the SALMAP map (these loci are also on map for Norwegian salmon in Moen

et al, 2008).
23
1
AS1 2 1

Ssa0166ECIG 1 Ssa0182ECIG

AS2 3 1

Ssa0084ECIG 0.669 Ssa0068ECIG 0.047 Ssa0162ECIG

AS3 4 1

Ssa0227ECIG 0.33  Ssa0250ECIG 0.829 Ssa0105ECIG 0.801 Ssa0014ECIG

AS4 2 1


http://www.asalbase.org/

Ssa0053ECIG 1 Ssa0238ECIG

AS5 2 1

Ssa0131bECIG 0.55 Ssa0254bECIG

AS6 3 1

Ssa0204ECIG 7.266 15927_0421 7.551 Ssa0212ECIG

AS7 2 1

Ssa0194ECIG 1 Ssa0012ECIG

AS8 5 1

Ssa0066ECIG 0.223 Ssa0217ECIG 2.917 Ssa0247ECIG 8.191 Ssa0048cECIG

Ssa0048aECIG

AS9 5 1

Ssa0028ECIG 0 Ssa0043aECIG 0 Ssa0043bECIG 0
Ssa0153aECIG 1 Ssa0203aECIG

AS10 4 1

Ssa0093ECIG 0.532 Ssa0161ECIG 0.239 Ssa0042ECIG 14.656 Ssa0040ECIG

AS11 4 1

Ssa0137ECIG 0 Ssa0220ECIG 0.214 Ssa0062ECIG 2.193 Ssa0097bECIG

AS12 3 1

Ssa0135ECIG 0.54  Ssa0181ECIG 0.559 Ssa0079bECIG

AS13 3 1

Ssa0142ECIG 0.255 Ssa0001ECIG 0.324 Ssa0061ECIG

AS14 2 1

Ssa0069ECIG 1 Ssa0216ECIG

0.244



AS15 3 1

Ssa0122a€ECIG 1 Ssa0205ECIG 0 Ssa0248ECIG

AS16 3 1

Ssa0230ECIG 1.623 Ssa0176ECIG 1.035 Ssa0229ECIG

AS17_A 2 1

Ssa0188ECIG 50 Ssa0177ECIG

AS18 4 1

Ssa0080ECIG 4.758 Ssa0245ECIG 0.1 ~ Ssa0022ECIG 2.405 Ssa0025ECIG

AS1931 2 1

Ssa0158ECIG 9 Ssa0201ECIG

AS21 2 1

Ssa0026ECIG 1 Ssa0063cECIG

AS22.24 5 1

Ssa0071ECIG 1.097 Ssa0005ECIG 0.417 Ssa0011bECIG 0.104 SsaO085ECIG 28.4
Ssa0171aECIG

AS23_25 3 1

Ssa0125ECIG 50 Ssa0037ECIG 1 Ssa0132ECIG

AS28 3 1

Ssa0120ECIG 0 Ssa0192ECIG 1 Ssa0242ECIG



Titles and legends to online Figures:

Figure 1 (Online only). Landmarks digitized on each photograph using tpsDig and used for
geometric morphometrics analysis.

Figure 2 (Online only). Positions of pixal sampling on light and dark areas of skin with Adobe
Acrobat for calculations of parr mark contrast.

Figure 3 (Online only). Shape differences between the North American and European
aquacultural strains. a. purebred Saint John’s individual (family E). b. purebred Mowi
individual (family F). c. Arrows showing movement of landmarks during transition from Saint
John Canadian aquacultural strain form to a Mowi Norwegian aquacultural form (magnified 5X).
Figure 4 (Online only). QTLs for x and y co-ordinates of aligned landmarks. Morphometric
landmarks with high experiment-wise significance (**P<0.01) in QTL Express for the complete
analysis with all four backcross families done separately for each trait. Composite size was used
as a covariate but was nearly always non-significant.

Figure 5 (Online only). Shape differences between full sib offspring in Family C that inherit
one of two alleles. Arrows showing movement of landmarks (magnified 5X) during transition
from Family C only for a. offspring that are TT and those that are TC at SNP SSa0171aECIG on
linkage group AS24. b. offspring that are GG (likely male) and those that are GC (likely female)

at sex-linked SNP SSa0182ECIG on linkage group ASL.
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Figure 4
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Figure 5a SNP SSa0171aECIG in linkage group AS24.
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Figure 5b SNP SSa0182ECIG in linkage group ASL.
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