
ADDITIONAL FILES

Additional File 1.A Overview of the assays (assay name, gene symbol, gene ID, primer sequences, 

amplicon lengths and annealing temperature).

Assay name Forward primer sequence (5’-3’) Amplicon length(s)

Gene symbol (NCBI Gene ID) Reverse primer sequence (5’-3’) Ta

UBC integrity assay GCACCCTGTCHGACTACAACATCCAGAA 137/365/593/821 bp

UBC (multiple alignment) ATGGTGTCRCTGGGCTCSACYTC 68°C

UBC bisulfite integrity assay GAARGAGTTTATTTTGTATTT 105/333/561/789 bp 

UBC (multiple alignment) TCACTAAACTCMACYTCC 54°C

BtauSOD2 RAACACCCCATTTCCCC 462 bp

SOD2 (ID 104973000) GGTYGTTTAGTTTTTAGTTTGAAAT 60°C

BtauMPO TGAGTTGTTTAGAGAAGGA 442 bp

MPO (ID 511206) TAACCCCACTACATAAACA 56°C

Additional File 1.B Overview of the PCR conditions (PCR mixes and cycling programs).

PCR mix (VWR) Cycling program (VWR)

 5.7 µl  H2O 14’30”  95°C

1.0 µl  10x Key Buffer 00’30”  95°C ]

1.0 µl  10 µM primers (5 µM each primer) 00’30”  Ta ] x40

0.2 µl  40 mM dNTPs (10 mM each nucleotide) 02’00”  72°C ]

0.1 µl  5 U/µl TEMPase Hot Start DNA Polymerase 02’00”  72°C

2.0 µl  Template Hold  15°C

10.0 µl  Total volume
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Additional File 2.A Overview of the mammal UBC genes used in the in silico analysis (species, 

Gene ID, GenBank ID) and number of UBC monomer tandem repeats (TR) found by intraspecies 

pairwise sequence alignment.

Species UBC Gene ID UBC sequence UBC monomer TR 

Homo sapiens (Hsap, man) 7316 NM_021009.6 9

Mus musculus (Mmus, mouse) 22190 NM_019639.4 10

Sus scrofa (Sscr, pig) 396966 XM_003483411.3 7

Bos taurus (Btau, cow) 444874 NM_001206307.1 9

Equus caballus (Ecab, horse) 100059289 XM_005612652.2 5

Ovis aries (Oari, sheep) 101115230 XM_012097675.2 6

Canis familiaris (Cfam, dog) 610457 XM_847967.4 5

Felis catus (Fcat, cat) 101099660 XM_011287697.2 7

Additional File 2.B Dot matrix view of intraspecies pairwise sequence alignment of human UBC 

sequence NM_021009.6, showing that it encodes 9 tandem repeats of the UBC monomer.
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Additional File 2.C Nucleic acid (228 bp) and amino acid (76 aa) sequence of the first monomer of 

the human UBC gene (NM_021009.6).
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  1 M  Q  I  F  V  K  T  L  T  G  K  T  I  T  L  E  V  E  P  S  
  1 ATGCAGATCTTCGTGAAGACTCTGACTGGTAAGACCATCACCCTCGAGGTTGAGCCCAGT

 21 D  T  I  E  N  V  K  A  K  I  Q  D  K  E  G  I  P  P  D  Q  
 61 GACACCATCGAGAATGTCAAGGCAAAGATCCAAGATAAGGAAGGCATCCCTCCTGACCAG

 41 Q  R  L  I  F  A  G  K  Q  L  E  D  G  R  T  L  S  D  Y  N  
121 CAGAGGCTGATCTTTGCTGGAAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAAC

 61 I  Q  K  E  S  T  L  H  L  V  L  R  L  R  G  G  
181 ATCCAGAAAGAGTCCACCCTGCACCTGGTGCTCCGTCTCAGAGGTGGG
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Additional  File  3 Multiple  nucleic  acid  sequence  alignment  of  all  individual  UBC monomer 

sequences  of  the  investigated  mammals.  Nucleotides  shaded in  black  represent  variants  with  a 

frequency of less than 50%. UBC integrity assay primers are boxed and indicated at the bottom of 

the alignment.
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HsapUBC1 ATGCAGATCTTCGTGAAGACTCTGACTGGTAAGACCATCACCCTCGAGGTTGAGCCCAGTGACACCATCGAGAATGTCAAGGCAAAGATCCAAGATAAGGAAGGCATCCCTCCTGACCAG
HsapUBC2 ATGCAAATCTTCGTGAAGACACTCACTGGCAAGACCATCACCCTTGAGGTCGAGCCCAGTGACACCATCGAGAACGTCAAAGCAAAGATCCAGGACAAGGAAGGCATTCCTCCTGACCAG
HsapUBC3 ATGCAGATCTTCGTGAAGACCCTGACTGGTAAGACCATCACCCTCGAGGTGGAGCCCAGTGACACCATCGAGAATGTCAAGGCAAAGATCCAAGATAAGGAAGGCATTCCTCCTGATCAG
HsapUBC4 ATGCAAATCTTCGTGAAGACACTCACTGGCAAGACCATCACCCTTGAGGTCGAGCCCAGTGACACTATCGAGAACGTCAAAGCAAAGATCCAAGACAAGGAAGGCATTCCTCCTGACCAG
HsapUBC5 ATGCAGATCTTCGTGAAGACCCTGACTGGTAAGACCATCACTCTCGAAGTGGAGCCGAGTGACACCATTGAGAATGTCAAGGCAAAGATCCAAGACAAGGAAGGCATCCCTCCTGACCAG
HsapUBC6 ATGCAGATCTTCGTGAAGACCCTGACTGGTAAGACCATCACTCTCGAGGTGGAGCCGAGTGACACCATTGAGAATGTCAAGGCAAAGATCCAAGACAAGGAAGGCATCCCTCCTGACCAG
HsapUBC7 ATGCAGATCTTCGTGAAGACCCTGACTGGTAAGACCATCACTCTCGAAGTGGAGCCGAGTGACACCATTGAGAATGTCAAGGCAAAGATCCAAGACAAGGAAGGCATCCCTCCTGACCAG
HsapUBC8 ATGCAGATCTTCGTGAAGACCCTGACTGGTAAGACCATCACTCTCGAAGTGGAGCCGAGTGACACCATTGAGAATGTCAAGGCAAAGATCCAAGACAAGGAAGGCATCCCTCCTGACCAG
HsapUBC9 ATGCAAATCTTCGTGAAGACCCTGACTGGTAAGACCATCACCCTCGAGGTGGAGCCCAGTGACACCATCGAGAATGTCAAGGCAAAGATCCAAGATAAGGAAGGCATCCCTCCTGATCAG
MmusUBC1 ATGCAGATCTTTGTGAAAACCTTAACTGGTAAGACCATCACCCTGGAGGTCGAGCCCAGTGACACCATTGAGAATGTCAAGGCAAAGATCCAGGACAAGGAGGGCATCCCCCCTGACCAG
MmusUBC2 ATGCAGATCTTTGTGAAGACCCTGACAGGCAAGACCATCACCCTGGAGGTCGAGCCCAGTGACACCATAGAGAATGTCAAGGCAAAGATCCAGGACAAGGAGGGCATCCCCCCTGACCAG
MmusUBC3 ATGCAGATCTTTGTGAAGACCCTGACAGGCAAGACCATCACCCTGGAGGTCGAGCCCAGTGACACCATAGAGAATGTCAAGGCAAAGATCCAGGACAAGGAGGGCATCCCCCCTGACCAG
MmusUBC4 ATGCAGATCTTTGTGAAGACCCTGACAGGCAAGACCATCACCCTGGAGGTCGAGCCCAGTGACACCATTGAGAATGTCAAGGCAAAGATCCAGGACAAGGAGGGCATCCCCCCTGACCAG
MmusUBC5 ATGCAGATCTTTGTGAAGACCCTGACAGGCAAAACCATCACCCTGGAGGTCGAGCCCAGTGACACCATTGAGAATGTCAAGGCAAAGATCCAGGACAAGGAGGGCATCCCCCCTGACCAG
MmusUBC6 ATGCAGATCTTTGTGAAGACCCTGACAGGCAAGACCATCACCCTGGAGGTCGAGCCCAGTGACACCATAGAGAATGTCAAGGCAAAGATCCAGGACAAGGAGGGCATCCCCCCTGACCAG
MmusUBC7 ATGCAGATCTTTGTGAAGACCCTGACAGGCAAGACCATCACCCTGGAGGTCGAGCCCAGTGACACCATAGAGAATGTCAAGGCAAAGATCCAGGACAAGGAGGGCATCCCCCCTGACCAG
MmusUBC8 ATGCAGATCTTTGTGAAGACCCTGACAGGCAAGACCATCACCCTGGAGGTCGAGCCCAGTGACACCATAGAGAATGTCAAGGCAAAGATCCAGGACAAGGAGGGCATCCCCCCTGACCAG
MmusUBC9 ATGCAGATCTTTGTGAAGACCCTGACAGGCAAGACCATCACCCTGGAGGTCGAGCCCAGTGACACCATAGAGAATGTCAAGGCAAAGATCCAGGACAAGGAGGGCATCCCCCCTGACCAG
SscrUBC1 ATGCAGATCTTTGTAAAGACCTTGACTGGTAAGACCATCACCCTGGAAGTGGAGCCCAGTGACACCATTGAGAATGTCAAGGGGAAGATTCAAGAAAAAGAGGGCATCCCCCCAGACCAG
SscrUBC2 ATGCAGATCTTCGTGAAGACCTTGACTGGTAAGACCATCACCCTGGAAGTGGAGCCCAGCGACACCATCGAGAACGTCAAGGCGAAGATCCAGGACAAGGAAGGCATCCCCCCAGACCAG
SscrUBC3 ATGCAGATCTTCGTGAAGACCTTGACTGGTAAGACCATCACCCTGGAAGTGGAGCCCAGCGACACCATCGAGAACGTCAAGGCGAAGATCCAGGACAAGGAAGGCATCCCCCCAGACCAG
SscrUBC4 ATGCAGATCTTCGTGAAGACCTTGACTGGTAAGACCATCACCCTGGAAGTGGAGCCCAGCGACACCATCGAGAACGTCAAGGCGAAGATCCAGGACAAGGAAGGCATCCCCCCAGACCAG
SscrUBC5 ATGCAGATCTTCGTGAAGACCTTGACTGGTAAGACCATCACCCTGGAAGTGGAGCCCAGCGACACCATCGAGAACGTCAAGGCGAAGATCCAAGACAAGGAAGGCATCCCCCCAGACCAG
SscrUBC6 ATGCAGATCTTCGTGAAGACCTTGACTGGTAAGACCATCACCCTGGAAGTGGAGCCCAGCGACACCATCGAGAATGTCAAGGCGAAGATCCAAGACAAGGAAGGCATCCCCCCAGACCAG
SscrUBC7 ATGCAGATCTTCGTGAAGACCTTGACTGGTAAGACCATCACCCTGGAAGTGGAGCCCAGCGACACCATCGAGAATGTCAAGGCGAAGATCCAAGACAAGGAAGGCATCCCCCCAGACCAG
BtauUBC1 ATGCAGATCTTTGTGAAGACCCTCACTGGTAAAACCATCACTCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGGGAAGATACAAGAAAAAGAAGGCATCCCCCCAGACCAG
BtauUBC2 ATGCAGATCTTCGTGAAGACCTTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAGATCCAAGACAAAGAGGGCATCCCCCCAGACCAG
BtauUBC3 ATGCAGATCTTCGTGAAGACCTTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAGATCCAAGACAAAGAGGGCATCCCCCCAGACCAG
BtauUBC4 ATGCAGATCTTCGTGAAGACCTTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAGATCCAAGACAAAGAGGGCATCCCCCCAGACCAG
BtauUBC5 ATGCAGATCTTCGTGAAGACCTTGACCGGCAAGACCATCACTCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAGATCCAAGACAAAGAGGGCATCCCCCCAGACCAG
BtauUBC6 ATGCAGATCTTCGTGAAGACCTTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAGATCCAAGACAAAGAGGGCATCCCCCCAGACCAG
BtauUBC7 ATGCAGATCTTCGTGAAGACCTTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAGATCCAAGACAAAGAGGGCATCCCCCCAGACCAG
BtauUBC8 ATGCAGATCTTCGTGAAGACCTTGACCGGCAAGACCATCACTCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAGATCCAAGACAAAGAGGGCATCCCCCCAGACCAG
BtauUBC9 ATGCAGATCTTCGTGAAGACCTTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAGATCCAAGACAAAGAGGGCATCCCCCCAGACCAG
EcabUBC1 ATGCAGATCTTCGTGAAGACCCTGACGGGGAAGACCATCACCCTGGAGGTGGAGCCCAGCGACACCATCGAGAACGTCAAGGCCAAGATCCAGGACAAGGAGGGCATCCCCCCCGACCAG
EcabUBC2 ATGCAGATTTTCGTGAAGACCCTGACGGGGAAGACCATCACCCTGGAGGTGGAGCCCAGCGACACCATCGAGAACGTCAAGGCCAAGATCCAGGACAAGGAGGGCATCCCCCCCGACCAG
EcabUBC3 ATGCAGATTTTCGTGAAGACCCTGACCGGGAAGACGATCACCCTGGAGGTGGAGCCCAGCGACACCATCGAGAACGTCAAGGCCAAGATCCAGGACAAGGAGGGCATCCCCCCCGACCAG
EcabUBC4 ATGCAGATTTTCGTGAAGACCCTGACGGGGAAGACCATCACCCTGGAGGTGGAGCCCAGCGACACCATCGAGAACGTCAAGGCCAAGATCCAGGATAAGGAGGGCATCCCCCCCGACCAG
EcabUBC5 ATGCAGATTTTCGTGAAGACCCTGACGGGGAAGACCATCACCCTGGAGGTGGAGCCCAGCGACACCATCGAGAACGTCAAGGCCAAGATCCAGGACAAGGAGGGCATCCCCCCCGACCAG
OariUBC1 ATGCAGATCTTTGTAAAGACCCTCACTGGTAAAACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAATGTCAAGGTGAAGATACAAGAAAAAGAAGGCATCCCCCCAGACCAG
OariUBC2 ATGCAGATCTTTGTGAAGACCTTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAGATCCAAGACAAAGAGGGCATCCCCCCAGACCAG
OariUBC3 ATGCAGATCTTCGTGAAGACCTTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAGATCCAAGACAAAGAGGGCATCCCCCCAGACCAG
OariUBC4 ATGCAGATCTTCGTGAAGACCTTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAGATCCAAGACAAAGAGGGCATCCCCCCAGACCAG
OariUBC5 ATGCAGATCTTCGTGAAGACCTTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAGATCCAAGACAAAGAGGGCATCCCCCCAGACCAG
OariUBC6 ATGCAGATCTTCGTGAAGACCTTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCCAAGATCCAAGACAAAGAGGGCATCCCCCCAGACCAG
CfamUBC1 ATGCAGATCTTCGTGAAGACCTTGACGGGTAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCGAAGATCCAGGACAAGGAGGGCATCCCCCCTGACCAG
CfamUBC2 ATGCAGATCTTCGTGAAGACCTTGACGGGTAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCGAAGATCCAGGACAAGGAGGGCATCCCCCCTGACCAG
CfamUBC3 ATGCAGATCTTCGTGAAGACCTTGACGGGTAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCGAAGATCCAGGACAAGGAGGGCATCCCCCCTGACCAG
CfamUBC4 ATGCAGATCTTCGTGAAGACCTTGACGGGTAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTCAAGGCGAAGATCCAGGACAAGGAGGGCATCCCCCCTGACCAG
CfamUBC5 ATGCAGATCTTCGTGAAGACCTTGACGGGTAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAACGTTAAGGCGAAGATCCAGGACAAGGAGGGCATCCCCCCTGACCAG
FcatUBC1 ATGCAGATCTTCGTGAAGACCTTGACGGGTAAGACCATCACCCTGGAGGTAGAGCCCAGTGACACCATCGAGAATGTCAAAGGGAAGATCCAGGAAAAAGAGGGCATCCCCCCTGACCAG
FcatUBC2 ATGCAGATCTTCGTGAAGACCTTGACGGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAATGTCAAGGCGAAGATCCAGGACAAAGAGGGCATCCCCCCTGACCAG
FcatUBC3 ATGCAGATCTTCGTGAAGACCTTGACGGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAATGTCAAGGCGAAGATCCAGGACAAAGAGGGCATCCCCCCTGACCAG
FcatUBC4 ATGCAGATCTTCGTGAAGACCTTGACGGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAATGTCAAGGCGAAGATCCAGGACAAAGAGGGCATCCCCCCTGACCAG
FcatUBC5 ATGCAGATCTTCGTGAAGACCTTGACGGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAATGTCAAGGCGAAGATCCAGGACAAAGAGGGCATCCCCCCTGACCAG
FcatUBC6 ATGCAGATCTTCGTGAAGACCTTGACGGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAATGTCAAGGCGAAGATCCAGGACAAAGAGGGCATCCCCCCTGACCAG
FcatUBC7 ATGCAGATCTTCGTGAAGACCTTGACGGGCAAGACCATCACCCTGGAGGTGGAGCCCAGTGACACCATCGAGAATGTCAAGGCGAAGATCCAGGACAAAGAGGGCATCCCCCCTGACCAG

Reverse primer: <---------------------|
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Additional File 3 Continued.

5
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HsapUBC1 CAGAGGCTGATCTTTGCTGGAAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACCCTGCACCTGGTGCTCCGTCTCAGAGGTGGG
HsapUBC2 CAGAGGTTGATCTTTGCCGGAAAGCAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCTACCCTGCACCTGGTGCTCCGTCTCAGAGGTGGG
HsapUBC3 CAGAGGTTGATCTTTGCCGGAAAACAGCTGGAAGATGGTCGTACCCTGTCTGACTACAACATCCAGAAAGAGTCCACCTTGCACCTGGTACTCCGTCTCAGAGGTGGG
HsapUBC4 CAGAGGTTGATCTTTGCCGGAAAGCAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCTACCCTGCACCTGGTGCTCCGTCTCAGAGGTGGG
HsapUBC5 CAGAGGTTGATCTTTGCCGGAAAACAGCTGGAAGATGGTCGTACCCTGTCTGACTACAACATCCAGAAAGAGTCCACCTTGCACCTGGTGCTCCGTCTCAGAGGTGGG
HsapUBC6 CAGAGGTTGATCTTTGCTGGGAAACAGCTGGAAGATGGACGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACCCTGCACCTGGTGCTCCGTCTTAGAGGTGGG
HsapUBC7 CAGAGGTTGATCTTTGCTGGGAAACAGCTGGAAGATGGACGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACCCTGCACCTGGTGCTCCGTCTTAGAGGTGGG
HsapUBC8 CAGAGGTTGATCTTTGCTGGGAAACAGCTGGAAGATGGACGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACCCTGCACCTGGTGCTCCGTCTCAGAGGTGGG
HsapUBC9 CAGAGGTTGATCTTTGCTGGGAAACAGCTGGAAGATGGACGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACTCTGCACTTGGTCCTGCGCTTGAGGGGGGGT
MmusUBC1 CAGAGGCTGATCTTTGCAGGCAAGCAGCTGGAAGATGGCCGCACCCTGTCAGACTACAACATCCAGAAAGAGTCCACCCTGCACCTGGTCCTTCGCCTCAGAGGTGGC
MmusUBC2 CAGAGGCTGATCTTTGCAGGCAAGCAGCTGGAAGATGGCCGCACCCTGTCAGACTACAACATCCAGAAAGAGTCCACCCTGCACCTGGTCCTTCGCCTCAGAGGTGGG
MmusUBC3 CAGAGGCTGATCTTTGCAGGCAAGCAGCTGGAAGATGGCCGCACCCTGTCAGACTACAACATCCAGAAAGAGTCCACCCTGCACCTGGTCCTTCGCCTCAGAGGTGGC
MmusUBC4 CAGAGGCTGATCTTTGCAGGCAAGCAGCTGGAAGATGGCCGCACCCTGTCAGACTACAACATCCAGAAAGAGTCCACCCTGCACTTAGTCCTTCGCCTCAGAGGTGGG
MmusUBC5 CAGAGGCTGATCTTTGCAGGCAAGCAGCTGGAAGATGGCCGCACCCTGTCAGACTACAACATCCAGAAAGAGTCCACCCTGCACCTGGTCCTTCGCCTCAGAGGTGGG
MmusUBC6 CAGAGGCTGATCTTTGCAGGCAAGCAGCTGGAAGATGGCCGCACCCTGTCAGACTACAACATCCAGAAAGAGTCCACCCTGCACCTGGTCCTTCGCCTCAGAGGTGGC
MmusUBC7 CAGAGGCTGATCTTTGCAGGCAAGCAGCTGGAAGATGGCCGCACCCTGTCAGACTACAACATCCAGAAAGAGTCCACCCTGCACCTGGTCCTTCGCCTCAGAGGTGGG
MmusUBC8 CAGAGGCTGATCTTTGCAGGCAAGCAGCTGGAAGATGGCCGCACCCTGTCAGACTACAACATCCAGAAAGAGTCCACCCTGCACCTGGTCCTTCGCCTCAGAGGTGGC
MmusUBC9 CAGAGGCTGATCTTTGCAGGCAAGCAGCTGGAAGATGGCCGCACCCTGTCAGACTACAACATCCAGAAAGAGTCCACCCTGCACCTGGTCCTTCGCCTCAGAGGTGGC
SscrUBC1 CAGAGGCTGATCTTTGCCGGGAAGCAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACCCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
SscrUBC2 CAGAGGCTGATCTTTGCCGGGAAGCAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACCCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
SscrUBC3 CAGAGGCTGATCTTTGCCGGGAAGCAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACCCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
SscrUBC4 CAGAGGCTGATCTTTGCCGGGAAGCAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACCCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
SscrUBC5 CAGAGGCTGATCTTTGCCGGGAAGCAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACCCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
SscrUBC6 CAGAGGCTGATCTTTGCCGGGAAGCAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACCCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
SscrUBC7 CAGAGGCTGATCTTTGCCGGGAAGCAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACCCTGCACTTGGTCCTGCGCTTGAGGGGAGGT
BtauUBC1 CAGAGGCTGATCTTTGCCGGGAAACAGCTGGAAGATGGCCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
BtauUBC2 CAGAGGCTGATCTTTGCCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
BtauUBC3 CAGAGGCTGATCTTTGCCGGGAAACAGCTGGAAGATGGCCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
BtauUBC4 CAGAGGCTGATCTTTGCCGGGAAACAGCTGGAAGATGGCCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
BtauUBC5 CAGAGGCTGATCTTTGCCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
BtauUBC6 CAGAGGCTGATCTTTGCCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
BtauUBC7 CAGAGGCTGATCTTTGCCGGGAAACAGCTGGAAGATGGCCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
BtauUBC8 CAGAGGCTGATCTTTGCCGGGAAACAGCTGGAAGATGGCCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
BtauUBC9 CAGAGGCTGATCTTTGCCGGGAAACAGCTGGAAGATGGCCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACTCTGCACTTGGTCCTGCGCTTAAGGGGAGGT
EcabUBC1 CAGAGGCTCATCTTCGCCGGGAAGCAGCTGGAGGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTGCGTCTCAGAGGTGGG
EcabUBC2 CAGAGGCTCATCTTCGCCGGGAAGCAGCTGGAGGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTGCGTCTCAGAGGTGGG
EcabUBC3 CAGAGGCTCATCTTCGCCGGGAAGCAGCTGGAGGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTGCGTCTCAGAGGTGGG
EcabUBC4 CAGAGGCTCATCTTCGCCGGGAAGCAGCTGGAGGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTGCGTCTCAGAGGTGGG
EcabUBC5 CAGAGGCTCATCTTCGCCGGGAAGCAGCTGGAGGATGGGCGCACCCTGTCTGACTACAACATCCAGAAAGAATCTACTCTGCACCTGGTCCTGCGCTTGAGGGGAGGT
OariUBC1 CAGAGGCTGATCTTTGCCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
OariUBC2 CAGAGGCTGATCTTTGCCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGAGGTGGG
OariUBC3 CAGAGGCTGATCTTTGCCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACTCTGCACCTGGTCCTCCGCCT TAGAGGTGGG
OariUBC4 CAGAGGCTGATCTTTGCCGGGAAGCAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACTCTGCACCTGGTCCTCCGCCTTAGAGGTGGG
OariUBC5 CAGAGGCTGATCTTTGCCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTCCGCCTTAGAGGTGGG
OariUBC6 CAGAGGCTGATCTTTGCCGGGAAGCAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCCACTCTGCACTTGGTCCTGCGCTTGAGGGGAGGT
CfamUBC1 CAGAGGTTGATCTTTGCCGGCAAACAGCTGGAAGATGGGCGCACCCTGTCCGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTTCGCCTCAGGGGGGGC
CfamUBC2 CAGAGGTTGATCTTTGCCGGCAAACAGCTGGAAGATGGGCGCACCCTGTCCGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTTCGCCTCAGGGGGGGC
CfamUBC3 CAGAGGTTGATCTTTGCCGGCAAACAGCTGGAAGATGGGCGCACCCTGTCCGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTTCGCCTCAGGGGGGGC
CfamUBC4 CAGAGGTTGATCTTTGCCGGCAAACAGCTGGAAGATGGGCGCACCCTGTCCGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTTCGCCTCAGGGGGGGC
CfamUBC5 CAGAGGTTGATCTTTGCCGGCAAACAGCTGGAAGATGGGCGCACCCTGTCCGACTACAACATCCAGAAGGAGTCTACTCTGCACTTGGTCCTGCGCTTGAGGGGAGGT
FcatUBC1 CAGAGGTTGATCTTTGCCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGAGGGGGC
FcatUBC2 CAGAGGTTGATCTTTGCCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGGGGGGGC
FcatUBC3 CAGAGGTTGATCTTTGCCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGGGGGGGC
FcatUBC4 CAGAGGTTGATCTTTGCCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGAGGGGGC
FcatUBC5 CAGAGGTTGATCTTTGCCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGGGGGGGC
FcatUBC6 CAGAGGTTGATCTTTGCCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAGTCCACTCTGCACCTGGTCCTCCGCCTCAGAGGGGGC
FcatUBC7 CAGAGGTTGATCTTTGCCGGGAAACAGCTGGAAGATGGGCGCACCCTGTCTGACTACAACATCCAGAAGGAATCCACTCTCCACCTGGTCCTGCGCTTGAGGGGAGGT

Forward primer: |-------------------------->
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Additional  File  4 Human  UBC EST profile  (NCBI  Unigene,  consulted  on  14-07-2017)  [11], 

showing that UBC is ubiquitously expressed.
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Additional File 5.A Agarose gel showing amplicons generated with the UBC integrity assay by 

gradient PCR on 100 ng of high quality porcine DNA.

 Additional File 5.B Agarose gel showing amplicons generated with the UBC bisulfite integrity 

assay by gradient PCR on 5 ng of bisulfite treated bovine DNA.

7

29

30

32

33

35


