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Table S1. PCR primers used in this study.
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Table S2. Conservation of leucine in the menH PHYLLO module or menH protein.
The third alpha helix of the menH protein contains a highly conserved leucine residue. The following is a list of diverse plant, algal and bacterial families, and genera that contain this leucine residue in the menH protein or the menH module of PHYLLO.  
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Table S3. Genotypes of confirmed pale green lethal carrier and non-carrier apple varieties.
The WT MdPHYLLO protein contains leucine at residue 1502 while the PGL protein contains proline. The genotypes of non-carrier (WT) varieties (homozygous for the “Leucine” allele) and PGL carrier varieties (heterozygous for the “Leucine” and “Proline” alleles) are presented. Breeding selections were also genotyped but are not presented.  
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Figure S1. Single nucleotide polymorphism at base 4505 of the MdPHYLLO coding sequence in wild-type and pale green lethal alleles. 
The SNP base is capitalized and bold in the WT and PGL alleles. 200 bp of the surrounding gene sequence (intron and exon) is on either side of the SNP.
>WT allele KT152852
ttcaggatgtgcaagatgcatttcgattgaccttcctggtcatggtggaacaaagatacagaaccatggtgataacgatgctgtacatgattcaggtttgtcaattgaggttgttgccgatcttttatgtgaagtgattaaacatattacgcctggaaaggttactattgtgggttactctatgggagcaaggattgcacTgtacatggcattgaggtgtaccgacaaagtacgtctacagttttgaagattttcatttcaaatttagctttagtttaagtgtgtaacaatagtggaaattttgttatgaaggtcaatggagctgttgtaatatctggaagccctgggttaaaagatgaagtggcaagaaaaattcgtagagctaaagatgactctagagc 
>PGL allele KT152853
ttcaggatgtgcaagatgcatttcgattgaccttcctggtcatggtggaacaaagatacagaaccatggcgataacgatgctgtacaggattcaggtttgtcaattgaggttgttgccgatcttttatgtgaagtgattaaacatattacgcctggaaaggttactattgtgggttactctatgggagcaaggattgcacCgtacatggcattgaggtgtaccgacaaagtatgtctacagttttgaagattttcatttcaaatttagctttagtttaagtgttgttaacaatagtgggaattttgttatgaaggtcaatggagctgttgtaatatctggaagccctgggttaaaagatgaagtggcaagaaaaattcgtagagctaaagatgactctaga

image1.emf
Primer Name and Purpose

FAM-SV40 Labeled for fragment analysis

F FAM-GCCCCTAACTCCGCCCATCC

CH05a09 (Forward primer 5′ SV40 extension)

F GCCCCTAACTCCGCCCATCCTGATTTAGACGTCCACTTCACCT

R TGATTGGATCATGGTGACTAGG

CH05c06 (Forward primer 5′ SV40 extension)

F GCCCCTAACTCCGCCCATCCATTGGAACTCTCCGTATTGTGC

R ATCAACAGTAGTGGTAGCCGGT

CH01f03a (Forward primer 5′ SV40 extension)

F GCCCCTAACTCCGCCCATCCCACCTAAAAAGTTTCTCCCCTTC

R AATGGGTTAGAGATGGGTGC

NH007b (Forward primer 5′ SV40 extension)

F GCCCCTAACTCCGCCCATCCAATAGTAGATTGCAATTACTC

R TACCTTGATGGGAACTGAAC

Ma1 (CAPS HaeIII) 

F GCAGCAGAAGAGTTGCAGATG

R CGTGGCCATGATATTGGTCG

MdPHYLLO genotyping - PGL allele

F CACTAGGCAAGAGCGTGCATGGC

R ACCCCACTTAGTGGGAAAAGGC

MdPHYLLO genotyping - WT allele

F CACTAGGCAAGAGCGTGCATGGC

R GCTTCCTTCCTCTGCTAAAGGGCTC

MdPHYLLO L1502P genotyping (CAPS4505 BsrGI)

F CTGGAGAGCAAGTCCGCG

R CTAAATTGCCTTCTGGTTTTGAATC

PHYLLO TE insertion sequencing

F AGTACATTAAAAAAAAGGATTTCCC

R ACTTATTAGAAAGGGAAATAACTCC

MdPHYLLO gene and cDNA sequencing

F GGTCTCTGTCTCTCCCGCGC

R CTAAATTGCCTTCTGGTTTTGAATC

HSP90.5  cDNA sequencing 

F ATGGCTCCAGTTCTGAGCAGAAGC

R CTAATCGCTCCATGGATCACTCTC
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Flowering Plant Families Amino Acid Cyanobacteria Amino Acid

Amaranthaceae Leucine Aphanizomenon Leucine

Amborellaceae Leucine Arthrospira  Leucine

Arecaceae  Leucine Calothrix Leucine

Brassicaceae  Leucine Cyanothece Leucine

Euphorbiaceae  Leucine Cylindrospermopsis Leucine

Fabaceae  Leucine Fischerella Leucine

Malvaceae  Leucine Leptolyngbya Leucine

Musaceae  Leucine Limnoraphis Leucine

Myrtaceae Leucine Lyngbya Leucine

Nelumbonaceae  Leucine Mastigocladopsis Leucine

Pedaliaceae  Leucine Mastigocoleus Leucine

Poaceae Leucine Microcoleus Leucine

Rosaceae  Leucine Oscillatoria  Leucine

Rubiaceae  Leucine Planktothrix  Leucine

Rutaceae  Leucine Pleurocapsa Leucine

Salicaceae  Leucine Pseudanabaena  Leucine

Solanaceae  Leucine Rivularia Leucine

Vitaceae  Leucine Spirulina  Leucine

Synechococcus Leucine

Bryophytes

Tolypothrix Leucine

Physcomitrella  Leucine Trichodesmium  Leucine

Trichormus Leucine

Lycophytes

Selaginella  Leucine

Chlorophytes

Auxenochlorella   Leucine

Bathycoccus Leucine

Chlamydomonas Leucine

Micromonas  Leucine

Ostreococcus  Leucine
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PGL Carriers Residue at position 1502

Calville Blanc Leucine/Proline

Cameo Leucine/Proline

Chestnut Crab Leucine/Proline

Esopus Spitzenburg Leucine/Proline

Fuji Leucine/Proline

Gibb's Golden Gage Leucine/Proline

Golden Delicious Leucine/Proline

Goldrush  Leucine/Proline

Grimes Golden Leucine/Proline

Jonathan Leucine/Proline

M.9 - rootstock Leucine/Proline

M.16 - rootstock Leucine/Proline

M. Prunifolia PI588914 'Fastigiata' Leucine/Proline

M. prunifolia PI589816 '19651' Leucine/Proline

Melrose  Leucine/Proline

Monroe Leucine/Proline

Mother  Leucine/Proline

Northern Spy Leucine/Proline

Pinova Leucine/Proline

Prima Leucine/Proline

Ralls Janet Leucine/Proline

Reverend W. Wilks Leucine/Proline

Rhode Island Greening  Leucine/Proline

Ribston  Leucine/Proline

Rome Beauty Law Leucine/Proline

Spencer Leucine/Proline

Suncrisp Leucine/Proline

Wealthy Leucine/Proline

Winter Banana Leucine/Proline

Worcester Pearmain Leucine/Proline
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Non-Carriers Residue at position 1502

Braeburn Leucine/Leucine

Cherry Cox Leucine/Leucine

Cortland Leucine/Leucine

Cox Orange Pippin Leucine/Leucine

Cranberry Leucine/Leucine

Delicious Leucine/Leucine

Discovery Leucine/Leucine

Dolgo Leucine/Leucine

Ellison's Orange Leucine/Leucine

Empire Leucine/Leucine

Gala Leucine/Leucine

Granny Smith Leucine/Leucine

Haralson Leucine/Leucine

Honey Crisp Leucine/Leucine

Idared Leucine/Leucine

James Grieve Leucine/Leucine

Kerr Leucine/Leucine

M.8 - Rootstock Leucine/Leucine

M. fusca PI 590038 Leucine/Leucine

M prunifolia PI589389 'Macrocarpa' Leucine/Leucine

McIntosh Leucine/Leucine

Melba Leucine/Leucine

Niagara Leucine/Leucine

Ottawa 3 Leucine/Leucine

Pink Pearl Leucine/Leucine

Priscilla Leucine/Leucine

Robusta 5 - Rootstock Leucine/Leucine

Russian Seedling Leucine/Leucine

Spartan Leucine/Leucine

Winesap Leucine/Leucine

Yorking Leucine/Leucine


