Real Time qPCR In Situ Hybridization
Family Gene Orientation Sequence (5’-3") Gene Orientation Sequence (5’-3")
Gapdh* Forward tgacaatgaatacggctacagcaa
Reverse tactccttggaggccatgtagg
Rho Forward gcccttctccaacgtcacag Rho* Forward gcccttctccaacgtcacag
Reverse gcagcttcttgtgetgtacgg Reverse gcagcttcttgtgetgtacgg
JAMM Amsh Forward attgttcaagagttcgggaagg Amsh Forward caccgagactacaaatcagctatc
Reverse gggggccacatctacacaagg Reverse gggggccacatctacacaagg
Amsh-like Forward gctgetatgectgaccatacaga Amsh-like Forward gagaacccagaggcccggacta
Reverse gacctgaagtaacggegtggggts Reverse gacctgaagtaacggcgtggggtg
Brcc36 Forward gecggcgttctgacaagagaaagg Brcc36 Forward aacacaaagactggccgggta
Reverse ataccagccaacaactctcatggg Reverse cgatgcaggaaccaaagcag
Csn5 Forward ttccgggagtggtatggeccag Csn5 Forward ttccgggagtggtatggeccag
Reverse cgccgecaggatttetttettgttg Reverse gtgtactaacatcaatcccggag
Eif3h Forward catgtttgaagaagtgccgattg Eif3h Forward NP
Reverse gtgcttatccgeccacagcetgac Reverse NP
Jamm2 Forward cctgectgaatgctgtaaagattg Jamm2 Forward cctgectgaatgctgtaaagattg
Reverse agtaagatggctgccagaattctgt Reverse tcctetettacttctectetgtg
Jamm3 Forward cctgttcctcgaggectgt Jamm3 Forward tccatggcagcetcccgagtct
Reverse tcaatgtcctgcaagcaaggagggta Reverse ctcctccaacagceagttettee
Mysm1 Forward tgtctctgcetctgtgecaactg Mysm1 Forward NP
Reverse cacctctcctgetgagaaacca Reverse NP
Poh1 Forward acatgtggatgtcttatgacttca Poh1 Forward caatgctaatatgatggtcttgg
Reverse gcgecactgacagctctetacgt Reverse gccactgacagctctctacg
Prpf8 Forward gegtggaattaccectctge Prpf8 Forward NP
Reverse cacccgctgcttecgttactg Reverse NP
Psmd7 Forward Psmd7 Forward NP
Reverse Amsh Reverse NP
MJD Atxn Forward gcectgtggagcetatectcaat Atxn Forward gcectgtggagcetatectcaat
Reverse actcccccttetgecattcte Reverse gagggcactctgctctttcaga
Josd1 Forward ccatggtctctgcaggtctga Josd1 Forward ccatagtttgggacagagttggg
Reverse tgctcaggattaacatgcaage Reverse tgctcaggattaacatgcaage
Josd2 Forward gtgcgaggtgctattggtggt Josd2 Forward gccgacgaaatctgcaagag
Reverse gcagcagatcagcttgtgttca Reverse gcagcagatcagcttgtgttca
Josd3 Forward gaacaccaccttaaggaatgcttg Josd3 Forward ggcatcggatagagctggagat
Reverse gtatttgtgcctccgactgtca Reverse gtatttgtgcctecgactgtca
OTU Otub1 Forward agcaggtggacaagcagacctc Otub1 Forward agcaggtggacaagcagacctc
Reverse cagtcgcaggtagaccacaagg Reverse cctctgtacatgtctagegec
Otub2 Forward gccacttaccttgecttgetge Otub2 Forward acattctatccattcttcgggatca




Reverse acagggtggtcccatggttatc Reverse agaagtcagctcggttcctgatg
Otud1 Forward catggggcagatgctgaatgtg Otud1 Forward agaagctagccctgtacctgg
Reverse ggcccagatagtggatcatgg Reverse ggcccagatagtggatcatgg
Otud3 Forward gatgcggaggagaaccatga Otud3 Forward tccacatcgectaccgetac
Reverse tgcectteatttetgecctga Reverse tgectteatttetgecctga
Otud4 Forward cctgttcecegtgtatectcaga Otud4 Forward cctgttccegtgtatectcaga
Reverse catcggtgcaaggacagtcac Reverse tccaaaggcaaatccaattctee
Otud5 Forward ctgagcaccctgaactgcat Otud5 Forward gcctaccgtcatttaagecagg
Reverse tgaaggaggtttggcaagagcta Reverse tgaaggaggtttggcaagagcta
Otud6a Forward cgagatggagcagaggcacaa Otud6a Forward NP
Reverse gctgtaaccgaatccacactge Reverse NP
Otud6b Forward ccgggaagaaaggatagcagagg Otud6b Forward NP
Reverse ggctgccaatatttgagcaagtt Reverse NP
Otud7a Forward tctgacggattcggaacacaag Otud7a Forward cttgcacagccagagtctcc
Reverse tggctaaccgggcattgteg Reverse ggcgacgctcccgacge
Otud7b Forward atgatccagcgttaccttgcag Otud7b Forward gggcctgatgcacagcaagg
Reverse ccctecattcatgatcttecte Reverse ccctecattcatgatcttecte
Parpi1 Forward tgctatccccatccagcetttg Parpi11 Forward NP
Reverse tgcttcccaatttgagtgactg Reverse NP
Tnfaip3 Forward ataatggattctgtgagcgttge Tnfaip3 Forward tttgagcttgttcagcacgaatac
Reverse gaaggcaggcttggcactttc Reverse gaaggcaggcttggcactttc
Vepip1 Forward atggggtgtgcctcaggaccttatt Vcip1 Forward gaaacgaagggaccgaagaatc
Reverse ctgcaaacttctgtctcctccaa Reverse tgctgetgaaagtgcetgetta
Yod1 Forward cagcgtaacttccctgatccaga Yod1 Forward gaaggaccgaggccgagtc
Reverse cttcatcagctaattccagtgettg Reverse cgggtagccaacgaggattc
Zranb1 Forward tcccagacctaataacattgaagea Zranb1 Forward ggtggaagtagtcctttgatatg
Reverse ctccatcgagctetgtettgete Reverse ctccatcgagctetgtettgete
UCH Bap1 Forward tcctgggagtgggagtgacat Bap1 Forward ctgcttcctgagcattgaggag
Reverse ctgcttcctgageattgaggag Reverse gctgtgactcttgagatttgtg
Uch-11 Forward gattaaccccgagatgctgaac Uch-11 Forward cgcttcgecgacgtgetagg
Reverse ggatggcactgagcccagag Reverse gcccatcgagetegtacaga
Uch-13 Forward tatgcgcgcagtgttactectett Uch-13 Forward tatgcgcgcagtgttactectctt
Reverse tcgttccacaggceattgcetgat Reverse ggcatcctctaacaacgtctcatc
Uch-15 Forward agatgtgattcgacaagtgcacaa Uch-15 Forward ggggtcttcaccgagctcat
Reverse agatgtgattcgacaagtgcacaa Reverse agatgtgattcgacaagtgcacaa
usp Usp1 Forward ggacaccattcaccgacaatag Usp1 Forward NP
Reverse aacgcctgtttggtcactggat Reverse NP
Usp2 Forward acctgaagcgattctcagaatc Usp2 Forward gatggtctccacaatgaggtg
Reverse ctctcaagtccaggtctctta Reverse ctctcaagtccaggtctctta
Usp3 Forward ccgctggttccatttcaatgac Usp3 Forward NP
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ctggcctgacgctccacataa
tggtgaggacgatcagggaga
aggagttcacgaggctgaagg
cacccatgctggacgaatccg
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ttcgcaggceagtctgtgagag
gtgtgcccagacaggatgcetc
ggttctccteccactectgg
agagcagccatcaagaagtgac
atcttcaagatcatgtgacgcct
cgcaaggtggatccaacaaagt
tagtggcctccattgggactg
tctggacttgectggetcttg
agtggtgatgcctgggatgtg
catgaggagtactccaggctct
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Reverse tggtgaagacaggagagtegg Reverse NP

Usp44 Forward gagcecagtteecegtacag Usp44 Forward NP
Reverse agcatggeaaacggtgagace Reverse NP
Usp45 Forward agcctcactgacggcageg Usp45 Forward agcctcactgacggceageg
Reverse aggctgcttggaagcgatc Reverse gacaggactggactgagcat
Usp46 Forward accgggtggtettecctetg Usp46 Forward NP
Reverse aacgaccacagcaaccaggtc Reverse NP
Usp47 Forward gtccatgtcacagcttgecate Usp47 Forward gagagtacagagttaaagtgtgcc
Reverse gctttccaacacaagetectgg Reverse gctttccaacacaagetectgg
Usp48 Forward geagcageaggatgeacaaga Usp48 Forward NP
Reverse ctgctgcacaacattccgaaca Reverse NP
Usp49 Forward caggagcctggagetcattea Usp49 Forward NP
Reverse cccacttcccagaccacatga Reverse NP
Usp50 Forward actttggagatctggatggteg Usp50 Forward NP
Reverse tcactgactcgggtgtcatcaa Reverse NP
Usp51 Forward gacctgggtageagtgecaaa Usp51 Forward NP
Reverse gaaagcaggceacaatcggtaa Reverse NP
Usp52 Forward cggaagtatctggagetgage Usp52 Forward NP
Reverse cagtccatctttcggecctte Reverse NP
Usp53 Forward ggagtccatgcatgacccagg Usp53 Forward tgaacaactggacgggtagctg
Reverse tgaacaactggacgggtagctg Reverse catctgtgagaactgctgggct
Usp54 Forward cacgtgcaacctgcctagaa Usp54 Forward gaagagagcactgtcgctgg
Reverse tccagttcagaggtctcetge Reverse tccagttcagaggtctcetge
cyld Forward tcccaggeagtgecegeate cyld Forward tcccaggceagtgecegeate
Reverse tgcttgatcttcccagetgag Reverse gaatgttgaagccattctgacc

Supplementary Table 1.- Sequences of the primer pairs used in the Reverse Transcriptase Real
Time qPCR (left) and in situ hybridisation (right) including all the DUB families.

* Gapdh, Rho and Cerkl genes were used for normalization and reference high and low
expression values, respectively.

** Genes whose in situ hybridisation did not yield a reproducible pattern.

NP - cases where in situ hybridisation was not performed, given the low expression levels

detected in the RT-qPCR.



