
Supplemental Table S4. Oligonucleotides used in this study. 
 
   
Oligoname1 Length 

(b) 
Sequence(5'-3') 

orf19.7459.V5 25 CATAAATAGACTGAATAAAGATCTC 
orf19.7459.V3 25 AATAATGAAAGTAACAAATAATCTC 
orf19.7459.5 120 CGGTTCCTTCAAAACATTAGCTTGAAAATAATAAAACTATTCTATAAGAATCATATTTATACACCTATAATAAT

ACCTTAATTAAATTTTACCAAAAGGAAGCTTCGTACGCTGCAGGTC 
orf19.7459.3 120 TACATAAAACTATTTTTTTTATTATTTTGAAAAAAAAAAACAACTATTAAATATAAAACATTTAGGGGGTGATA

AACGTCAAATCTATTCCTTTGGTCTGATATCATCGATGAATTCGAG 
SUN41.V5 25 TTTCCAATATACTAACATCAATAAC 
SUN41.V3 25 AAAGCATATTGATATAATTAGAAAG 
SUN41.5 120 TTCTTTTAGTCGTTCCTTTTTTTATAATTCACTTGTTTGTCATATAGTCTCAACTGTACATTCGTTTTTCAACTACT

GTTCATTTATTTTAATTATCAGAAGCTTCGTACGCTGCAGGTC 
SUN41.3 120 AAAAACACTAACTTGAAAACAAACACTATTCTTTTTAAAAAAAACAATATAAAGGAAGAAGAGAAAAAGGGG

TATCTTGTACTTTTCTCAATCTCATCTGATATCATCGATGAATTCGAG 
orf19.6090.V5 25 AATGTACAGCCAACTACATTTAGCA 
orf19.6090.V3 25 CATTCGCTTCTTGTTGATTGTCGTG 
orf19.6090.5 120 TTTTTCTTTTTTTGTTCTCATCTCATCACAAATGAAACATTTTTCTAAAAAAAAAAAAGATTCTTAAAGTTATAG

CTTTTCTTTACATCTAATCGAATGAAGCTTCGTACGCTGCAGGTC 
orf19.6090.3 120 AGTCAAAGGGGTGCCACAATCGGCAAGAAAAAAAAAATGGGTAACAAATCTTATGCTTAAAACTACGGAAAC

TTATTTAACTATTATACACTAGATTCTGATATCATCGATGAATTCGAG 
orf19.2286.V5 25 TCAGTTATTGGTAGAGAAAACCGGA 
orf19.2286.V3 25 CTGTGGGTACCGTTTCAGAACTAAC 
orf19.2286.5 120 GTATAGCCATCATCATCCAAGGCTGAAAAAAAAAAAATGAGAACTAAATTTTTCACAACACACCACCAACTTA

TACTCATCACCAACAACAATAACCAGAAGCTTCGTACGCTGCAGGTC 
orf19.2286.3 120 GAACTAACAATTAGGGTATGTGCTTTATAGACAGTATATATTTATGTAAATGAAAATTAAAACGATACAACTAA

AAACGGAAAAACTAGAGCACGTTCTGATATCATCGATGAATTCGAG 
RHR2.V5 25 CGTGTAGGGCAGAAATTTTTTTCTC 
RHR2.V3 25 ATCTTGGTGTTATCTGCTACATTAC 
RHR2.5 120 AATGATTTCCACATTCGTAAAAAAATTGTAATCAGATTCACTTCATCAGATTTCAACTAATCAATATACTCATTC

ATACATTAATTACTACTACTACAGAAGCTTCGTACGCTGCAGGTC 
RHR2.3 120 CCTATCCTGTATTGTACACTCTATAAAAATTTAAAACATGTTCTAAATAAAGACAAACTTATCCTGTTATTCTAT

TATACAATGTTAAGCTCTGACTCTGATATCATCGATGAATTCGAG 



orf19.2527.V5 25 AGCTGCTGTTATGAATGAGAGTTTC 
orf19.2527.V3 25 GCTATAATAAACAAACAAAGTATAC 
orf19.2527.5 120 CCTTACACATTAACAGCATTATTTATACATTAAAACAAGAAAATTTAACTTTACTCTATTAGCATGATATTCACA

TACTAGATTCACTTAATGTAAATGAAGCTTCGTACGCTGCAGGTC 
orf19.2527.3 120 ATATGGTTTAAATCTAACGTCTTTCTTATGTTTCTTTTTATCTTTCTTTTTGTCCTTCTTTTTATCTTTTTTGTCCTT

TTTAGATTTCTTCTCCAGTCTGATATCATCGATGAATTCGAG 
NPL3.V5 25 CACTGGTACAATTATATCACCGTCG 
NPL3.V3 25 AAAATCCAATATAATGGCTTGGCCA 
NPL3.5 120 TACCTTTTGTACTTTTGTTTAGAATTTTAATTACTTGCAAGTATTGATGTTTTTTTGATGGGTATTAAACAAAACG

TTGGTCCTGTCAAAAGTCGTGTGAAGCTTCGTACGCTGCAGGTC 
NPL3.3 120 ATTGAATATAACAAATAAACACAACAAACTGTAATCTTTTTCTTAATTCCCTTTGGAAACACATCCTAAACGTA

CTTGATTCTTAGCTGATGTAGATCTGATATCATCGATGAATTCGAG 
orf19.7069.V5 25 GTATTAGGGATATTGTCAACTCATC 
orf19.7069.V3 25 TCCTCTATAGGCTTTCATTTTGTAC 
orf19.7069.5 120 TGGAAAAAGAGTAACAGGATCGAAAAAAAAAAGAAAAAAAAAATTTGAATTGTGTAATACATTAATAACAAT

CAATCACCCAATTTCAGTCTTAAACAGAAGCTTCGTACGCTGCAGGTC 
orf19.7069.3 120 AATTTCTTTTAAAAAATAGTATAACACTCTAATAAAGCTACGTGTAGAAATGTTTCATGTCTAAAACTAATCCT

GTCCCCCCTGAAACTGCTACCATCTGATATCATCGATGAATTCGAG 
TYE7.V5 25 AAAAATAACAGGAAATGTCCCTTCG 
TYE7.V3 25 ATCTATCTATCAAAGAATAAAAGAC 
TYE7.5 120 GAAATTCGTTTTCCTTTTTTTTGTTTTCATTATTTATTATTCATTTATATTTATTATAAACAGGTGTCAACGGTGT

ACTAAGCAATTACAATTTCAATGAAGCTTCGTACGCTGCAGGTC 
TYE7.3 120 TAAAGAATAATAATATAAAATAGCACTAATAATAAAAAGGACCCAGAAGAAACGAAACAAATAATAAAAAGA

CTCTAAAAGAAGAATAAAAAAATATCTGATATCATCGATGAATTCGAG 
FAA4.V5 25 CCCTCCTCGTTTTTCACTACCCGAC 
FAA4.V3 25 TCACAAACAGGAATATAGATTGGTC 
FAA4.5 120 TTTTAAATCATATTTATTTATTTTAAACTTATCCTATTTATCCTATTTATTTATTTATCTAAATAAACCTATAAAC

ACACATATAAACACATTTAATTGAAGCTTCGTACGCTGCAGGTC 
FAA4.3 120 GAAATTCAAACTTGATGTTATATAAATGAAACAAAATAAAATAAAATAAAATAAACAGAACTTACTACAACAA

TTAATAACTTGACCTACTTAACTTCTGATATCATCGATGAATTCGAG 
QDR1.V5 25 TGGTTCCATATTAAGACATAAATCG 
QDR1.V3 25 GTTATACTCTCTATAAGTATTTCTC 
QDR1.5 120 CCACCCCCCTCCTTGTTTAAGCTGAATACAATGTCATAGTATGTTTTGAATTATTTCCATTTCGTAAATCAAAAA

ACCATTTCTACAAAAAACCAAATGAAGCTTCGTACGCTGCAGGTC 
QDR1.3 120 GCTTGTAAAAATAAAAAAATGGGAAATCTATTATTGTTATTGTTGTGGTTGTGGTTGTGTCTTCAATGATAATAT



TGATTATCGAAATTATCTCTATCTGATATCATCGATGAATTCGAG 
orf19.1964.V5 25 ATTGCTTATTCCTTCATTCCAATTG 
orf19.1964.V3 25 AAAGGGGCATATATAATTAAATTGG 
orf19.1964.5 120 TTTTTTAGTTTTTCAGTTTTTATCAATAGTTTAACCAATTCAACCTTTGTTTGATTTCTTTCTTTCACGAAAACTTC

ACCTTTATATCTACTGCAAAAGAAGCTTCGTACGCTGCAGGTC 
orf19.1964.3 120 AAATATAAGGAAAAAAAAAAAAACGGTCTATATATATAAGTTTTAAAAGTCTTCTATAAATGGGGAAGGGGAG

GGGGAGGATATTCTTTTGTTTGCTCTGATATCATCGATGAATTCGAG 
HMX1.V5 25 ATCTTTTTGGGTATTTCATCCCTTC 
HMX1.V3 25 AAGAGAAGAGTACGATGAAGAGACC 
HMX1.5 120 ATATCATTCAATAATTTTTTTTTACATTTTTTTTTAGGTTTTCTATACTATAGAATTAATCATTTACTAATCCAAT

CATATATCATTACACATACAATGAAGCTTCGTACGCTGCAGGTC 
HMX1.3 120 AGAGATGGAGCATACAGAAGATATTGCACAATAGAAAAGGCATATATTATCTAAATTAATGTACAGAAGTTTT

CATAAGTGTTTTTATTTTTTTATTCTGATATCATCGATGAATTCGAG 
MP65.V5 25 CTACAACCATTTTTCCCACTTGTTG 
MP65.V3 25 TAACAAAGTAGGTAGTAGGTATCAC 
MP65.5 120 ACTAAAACCAAAGTTATATTCTATCAGTCTTTCCTTACAATCCTTTAGAAGTAACTTTATTCGTTCTTTTTTATAT

AAACATAATACCCAACTTAATAGAAGCTTCGTACGCTGCAGGTC 
MP65.3 120 AGGAAAGGAAAACTGTTTGTAATTGTTATTTTAAAAAAATAAAAAAGGATTCAACGGATATATAATGAAAAAT

AAAACTAAAGCCAATTAATGTGCTCTGATATCATCGATGAATTCGAG 
HGT7.V5 25 ACTCTTACTAAAACATAGATTTCAG 
HGT7.V3 25 TCTAAATTCTATAACTATATTAAAC 
HGT7.5 120 AAGGTATAAATATGTAGTAGTTTTCCATCAATGCTCCGAGTTTAGTTTCATTTTTCCTTTTGGGCTTTTTCTACAT

CATCCTCACAACAATTTCAAATGAAGCTTCGTACGCTGCAGGTC 
HGT7.3 120 TTTTTTCATTTTGTAAATTCATTGCTAAACATTAAAATCATTTGGAGAACAAATTAAAACATAACCGCAACTTGT

GCATTTATTTTTCTTAAATCATCTGATATCATCGATGAATTCGAG 
RBT5.V5 25 TATTTTCTTTGCGAACCAAATTTGG 
RBT5.V3 25 GCGGCGGCGGTGGCGGCTCAAGTGC 
RBT5.5 120 ATGGAAAATTAGGGTATAAATACATAGGCATTTTCCATGACTTCCGTTGTTCTGAATTCTAATTCTTCACTAACT

ATCACTAATAACTAATACTACAAGAAGCTTCGTACGCTGCAGGTC 
RBT5.3 120 CTTGTATAGCTATCGCAAATTACATTAAACGTAAATACTCTAGTTGCAATAAGATCATATATTAGTTATGTATTA

TCAGCAATACTATAATTCAACTCTGATATCATCGATGAATTCGAG 
CLG1.V5 25 ACTCAGTTTGTAAGACAGGGAGAAG 
CLG1.V3 25 CAAAAGCGTTAGCGGAAAGACAAAC 
CLG1.5 120 AATTTTTTTTTGTCCTTTTTTTTTTTAGGTTGTTCTTCAGTCCACTGACCCATCACCTATACCTCCTACCTCCTCCG

ACCCCAACCCACCCTTTTACAGAAGCTTCGTACGCTGCAGGTC 



CLG1.3 120 ACAAAGATTAAAAAAAAAAATCAAAAAAATCAAAAAAAAACTTGACTCTAAAAATTAAAGGATGAACACAAT
GTCTTGGACTGACCAATATTATTCTCTGATATCATCGATGAATTCGAG 

HGT6.V5 25 TAGAAAAGAAAGCCCGAGACTGTAG 
HGT6.V3 25 GTAACTACATATTAATATTATTGTC 
HGT6.5 120 TTAAATGGGCACTTCCTGTCCCAATTTCTCATAAAGAAAACCTGGTTCTTGAAAATTTGATTTTTCTTTTTGCAT

CAAGTTAATTTATTCAAAGCAAAGAAGCTTCGTACGCTGCAGGTC 
HGT6.3 120 TTAAATTTTTCAATTTTATTTTCTGAACTATGGGTATTCTTTAAATGCCAGCAAATAAAATGAAAACAAGTACAG

CATTAATTGACAAAGAGTTGATCTGATATCATCGATGAATTCGAG 
orf19.7107.V5 25 CAGTCAAGCACTGAAGGAAGTTCGG 
orf19.7107.V3 25 GATGTGTTGTCAACTTCCATGGCCG 
orf19.7107.5 120 TCCTGCATATTAGCTTCTTCTCCAAACTACTTCACAAAAGATAATTTTTTTTTTTTTGAGATGCCTTTACAACATC

TTCTTTTCCAAACTATCCAACAGAAGCTTCGTACGCTGCAGGTC 
orf19.7107.3 120 CTTGAGTTTGTTAGCAGCTAAATACCGCTGGTTTCTGGCAATCTTTTTAGCTCTTTTGTTAGATAATGTCTGGGTT

GTCATGGTCGAGGTTGGCTGTCTGATATCATCGATGAATTCGAG 
CUP9.V5 25 TGAGAAACTCCATTCGTATATTCTC 
CUP9.V3 25 AGATAACCTATAAACGAAAGAAACG 
CUP9.5 120 TCCATATCTCTCTGATACACACAAACATACAGAATTCCAAGTTTTTTTTTACTATAAATAATCAATAGAATCTCC

CTCTAAACTATTTTGTTATTTTAGAAGCTTCGTACGCTGCAGGTC 
CUP9.3 120 AATGTAAAACGAATTGAAATAAAATATAAAACGAATTAAACAAAAAAAAAGTACCCAAAATCTTTGTAAAAC

AACCTTCTCTTCTCTTAATCTTCCTCTGATATCATCGATGAATTCGAG 
orf19.6507.V5 25 CCCCTTCTAATCATCACTTCTTTTC 
orf19.6507.V3 25 AAAACCAATGCAGTTGACGCAATTG 
orf19.6507.5 120 TTATTCAAAGAAAACAATTATGTCTTCCACTGATAAAAGTACGTTTTAAACCCGAGATAGCTCTCGATGAATAC

AATTATACTAACAATTGTCATATAGAAGCTTCGTACGCTGCAGGTC 
orf19.6507.3 120 TATATATGAGGATGTGATGTGTTCTTGATAATGATTGTAATGTGTATATAAGATTTATAATCTATGTATTTACAT

AAAAAGAAAAGACCCAAGTGTTCTGATATCATCGATGAATTCGAG 
orf19.1287.V5 25 CCCCCCCCACTATATCCATACACAC 
orf19.1287.V3 25 ACATCAATTCACAATATACACAATC 
orf19.1287.5 120 TGATATTTATTATTTTAATTTAATTTTTTTTGCATATCAAATTATATTTATTTCATTTCATTTCAATATTACTTTAT

TAATTTATTTTATTTTGCATAGAAGCTTCGTACGCTGCAGGTC 
orf19.1287.3 120 ATATTATTATTTAAAAATAACCCGAAAAATGAAATAAAACACAGACACACACAAATATATGTAACACTTGGGA

TAAAACCCCTCTTGAGAATTCCTTCTGATATCATCGATGAATTCGAG 
FLC1.V5 25 CATACACATAGAGACACATTATTGC 
FLC1.V3 25 TCAAGATAAAAACCAATCAATTCCT 
FLC1.5 120 CATTTATTAAAATTTCTATTTCTGTTTTTTGTTTTTCGTTTTTCGTTTTCGTTGTTTTTTCATACTTAACTTATTGAA



TTGCTTTATTCACAATTATCGAAGCTTCGTACGCTGCAGGTC 
FLC1.3 120 TATACATATATAACAACAATTAGGAATTAAATCATAAACTCTATTAATACAATAATTAAAAAAAAATAAAATG

GAGGGGATGAGCTAAACTCACATTCTGATATCATCGATGAATTCGAG 
MUP1.V5 25 AAAAGTAACATAAAGTCCCAGTCTC 
MUP1.V3 25 CATTGGAAACATTGTCGAATATAAC 
MUP1.5 120 GTTTATTGTTTCATTTCCTTTTGGTTTCCCCTTTCCTCCTGAGAAGGCTTATCACTTTTATCAATTACACCCATAC

TAATACCTTACACAACTTCAAGGAAGCTTCGTACGCTGCAGGTC 
MUP1.3 120 TACCCTCCCAAATTAAAAGTGATACTAAAACTAATAGAATATATAATTAACAATACGAGAAAAATTGAACTGA

AAAGCGTCTAATTTTTTTTTTTTTCTGATATCATCGATGAATTCGAG 
PTR2.V5 25 CTGACTCCATAGGTTTTTTTTTGGG 
PTR2.V3 25 TTTACGCGCTATTTAGAAGGGGAGG 
PTR2.5 120 TTTTTTTCTTTCTTGTTTCTTACTTGGATAATAGTTGTTTTGCAATTTAAGTATTCTCTTCATTTTTTTTTCTTATTC

TCCATCTTTGTTAATTTGCAGAAGCTTCGTACGCTGCAGGTC 
PTR2.3 120 AACCAAGCTCGCGTCAGGCAATCTACAAACGCTCTAACCGGTATTCGTCTAACGTATCGTATTTCGTAAATAAC

TATATGTATATGTATACAGCTCTCTGATATCATCGATGAATTCGAG 
MET3.V5 25 ATCATCAAGTATACGTAATCTCCCC 
MET3.V3 25 ACTATAATAATAATTTACAAATGCC 
MET3.5 120 TTTAGTTGTTCCTTTTTTCTTTCTATTCTTCAACTTCCAAGTGTTGTCACTTTCTTCCTGTTAACTATATTTAAAAG

TAAATACCCTCCCCAGAAAACGAAGCTTCGTACGCTGCAGGTC 
MET3.3 120 ATACATAAAAGCTTTCCACATAAACGCTAATAAAATAGGATACACACACACATAATCCATCAATCAATAAAAT

CCAATATTTTCTTCTTTTCAAGTTCTGATATCATCGATGAATTCGAG 
CAN1.V5 25 ATAGATATATATTTGCTATTGTTTC 
CAN1.V3 25 AGAGTTTGATAATCACTTTGCACCC 
CAN1.5 120 AGGTTTTTTTTGTTCACTTTATATTCTCCTTTTTTTATCAAATCTTCTCCTCTTCCAGTTTCCAATTAAACTCTAAA

TATATCATATATCTCCTCAATGAAGCTTCGTACGCTGCAGGTC 
CAN1.3 120 CTTTACAAGTAAATGGTATCTTTATTATTATGCAAATGTGTAATTAAATTTTTTAAAAAACAGTCTAAACTTATA

GAATTATATATAAAAAAACGTTCTGATATCATCGATGAATTCGAG 
GNP1.V5 25 ATAGATGCGATAATTTCTCTTCTCC 
GNP1.V3 25 AACATCTAATGTAGTTCATTAATCC 
GNP1.5 120 AAGTTCTCCTTCTTTTAAGCATTAATTTTTTTTTTTTTTCATTTCCATTTGATTAGTCTTTTTGTTTGTTTGTTTTAC

CCTCAAATATATTTGATACCGAAGCTTCGTACGCTGCAGGTC 
GNP1.3 120 ACCTTACAAACTGGTTCTACTTTACAACTTGTATTCTAAAATCATCAATTTACATGAACATTTAAGAAGAAAAA

AAACACAACAATCAAACCTATATCTGATATCATCGATGAATTCGAG 
FRE10.V5 25 AAGAATTTTTCAGCCATTCCCATCC 
FRE10.V3 25 ACCAAACAATTTTGGTAAGAAAAAC 



FRE10.5 120 AAGTAAAAAATAGAATAATAGATTGTAATATTTTCTTGACAAGAATTTCAAACTAAGGGGAACAAAGAAGGAA
AAAAAAAAAAGAATATAGATACAATGAAGCTTCGTACGCTGCAGGTC 

FRE10.3 120 ATGAAAATAAAAAAAAAAGCAAAGTGATGAATCAATAGTTGCAACTATAACAGGGTTTATGTTATAACCACAC
TTTTTCTTCTTCTATTTTTAAATTCTGATATCATCGATGAATTCGAG 

orf19.1691.V5 25 AATTTTACTACTAACTTCTTCCGTG 
orf19.1691.V3 25 TGGCAGTAGTTGTTCCTTCTTGACG 
orf19.1691.5 120 ATTTTGGAGATACATCAGTGGTTTCCATTTCCCATCACTAGTATAGATTGTTTATCAATTGTGAAAAGTCCAGCT

ATTCTCTGTTAACTCTACTTACCGAAGCTTCGTACGCTGCAGGTC 
orf19.1691.3 120 TAGAAATTAATAAGAGAGACAACGAACTTCTCTATTGATCCAATTGATATAACATATTTATTATAAAACCAGTT

TATATAAAGAGCTTTTCCTAATTCTGATATCATCGATGAATTCGAG 
ALP1.V5 25 TGCCATTTCGGAGGGGGCAATTACT 
ALP1.V3 25 GTTAGTCATTACGTATTGCCACCGC 
ALP1.5 120 TAGTTTATATATATATAAATATGATTATTTCTTGAAAAACACGTTGTTTTTGTTTTTATAATACTATCGAGTTTTT

ATTCATTTTTTTTCTTCAAATAGAAGCTTCGTACGCTGCAGGTC 
ALP1.3 120 ATGTAAACGCTTCTTTTTTTCTAAATTCGTGATAGTCATTATATATTTTGAAGCATAACTGCTTATTCTATTCTAT

GATAAAAGTACGTAATCCCGTCTGATATCATCGATGAATTCGAG 
orf19.3483.V5 25 TCCCTTTCACTTTCATAGTGTTGTC 
orf19.3483.V3 25 TTCTCACTCACATAATATACAAGAG 
orf19.3483.5 120 CTTTCCCCTCCGTCCCTCCCTTAGATTTTACTCCACATTAAAAAATTAAAATTATTGTGATATTTTACAACCAAC

AAAAAATTCATTAACCAATATCAGAAGCTTCGTACGCTGCAGGTC 
orf19.3483.3 120 AATAATAATTTAATTCTCTTAACTAATAGGATATATCTATACAAACAAAATAATTCAATCCACTCTAATTATTAT

CTCTATACTTTAATCAAACTATCTGATATCATCGATGAATTCGAG 
YWP1.V5 25 TCCCATTTTCAATTTCTTCTATATC 
YWP1.V3 25 TGAAGGAATAATTGAAATATGAATC 
YWP1.5 120 CTAATTAATCATCTTCATATCAAATATCATTAATCTTTTGATCAATTAATTCACACTCGCTTTAATTAATTTATCA

AATCCAAGAAATAATAATAATAGAAGCTTCGTACGCTGCAGGTC 
YWP1.3 120 ATGATTGTAGAAAGTTAATAACGTGGGGGGTGGGGGTATATTGTCTTATGCGAAATAGTTGATTGTGAATCAAA

GTGTGAATGGAGAATGTTAAACTCTGATATCATCGATGAATTCGAG 
HXT5.V5 25 CTATCAACACTGTGAGTTTCTGCAG 
HXT5.V3 25 TCTAATTAATTAACATACATAATAC 
HXT5.5 120 AATACCCATGATTTCCCTTCACGTTGGTTTTTTCTTTTTCACCACTTTTTGGAGTACTTTTTTGTTCAATCTTCAGA

TCTACAATAAACTATCTACCAGAAGCTTCGTACGCTGCAGGTC 
HXT5.3 120 ATATAACTGAATACGGACATATACAAAAGAACCGGGGGAGAGAATAAAAAAGAAAAAGCAGCCCCAATCCGT

GTAATCAAATCAACACTCCCCCCTTCTGATATCATCGATGAATTCGAG 
PTC8.V5 25 TATTTTAATTCCCTCCGCCTACCTG 



PTC8.V3 25 ATGAATAGTATTACTTTTCCCCTTC 
PTC8.5 120 ATATATACATCCTTTTTCCCATACCAATATAAATTTATTCAACATTTGGTAAATTTTTTTTTTTCAACTATACACT

ACTACTAAATAAAACAATCAACGAAGCTTCGTACGCTGCAGGTC 
PTC8.3 120 ATATTATATGTATAAGTATGTGAATAACTTTTTAATGCAAAATGAAAAAAAAAAAAAAAAAACCTCTCGAATG

TAAAAAAAAAACCACTACTACTGTCTGATATCATCGATGAATTCGAG 
orf19.4792.V5 25 TAATATTTCTCACTATACTTTCCTG 
orf19.4792.V3 25 ATATGTATATATTATGTTAATCTCA 
orf19.4792.5 120 TTCATACTTGGATTTCGTTTTGTTAAAAGGAATAGAGAACCCTGTCTTGATAATTGATACTAAACAAACAAATT

GGAGGGCAAGAGTTGTATATAACGGAAGCTTCGTACGCTGCAGGTC 
orf19.4792.3 120 AATGCACGTAAATAATTTGTTTTTAATCCCTTAATCCTACAAAACAAAAACAAAAACAGAAGCAAATCCAAAA

ACCAATTGGAACTCAACTATGCTTCTGATATCATCGATGAATTCGAG 
SIM1.V5 25 TGTCTTTCATTTAGCAACTAGTTTC 
SIM1.V3 25 CTATTGGTACAACAATCAATAAACC 
SIM1.5 120 GTTATTCTATCATATTTTCACATTCCTTTGATTTCCAAATCATCCAAATATTATTTTATAGCAACAATTAAAAGA

AAAATAACTGATATCCTTTCATTGAAGCTTCGTACGCTGCAGGTC 
SIM1.3 120 ATATATTAATTTCTGTATAGTAGCATTATTAATCATGTCAATAATTACCAAGATTGTAATAGTTGTCCAACTTGG

ATATCAGATAACTGTGATTCTTCTGATATCATCGATGAATTCGAG 
orf19.5525.V5 25 CAAAGTGCAGTTCGTTCCGAACGGA 
orf19.5525.V3 25 CAAAGTAATAAGAATTCGATACGTG 
orf19.5525.5 120 AGCGGGGGATCCTTACTTCGGCATATTTTTTTTTTCAGTTTTTTCTCCCTAATTAATACAACAACTTCAAGTATCA

CCAATCCTTATATAATCAAAATGAAGCTTCGTACGCTGCAGGTC 
orf19.5525.3 120 TCTACTTTGACATTAGATCCGTTGTTTTTTGAAGATTCTAATGCAGCAGCCACAATTGCTAAATGATGGAATGCT

TTTCTCGGTGGTACTTTGACCTCTGATATCATCGATGAATTCGAG 
orf19.7328.V5 25 CACTCTCTCCACCGAAATCAAACCC 
orf19.7328.V3 25 AACAAACTACTACTACTCGCTACCA 
orf19.7328.5 120 TTCAATTGAAATTTTTCACTCTCTTTTTGATTTCCTTCATTTTCTTTCTAAATCATCATATTTTAATACGAAGCCTC

CCCCCCTCCCCCATTCCATATGAAGCTTCGTACGCTGCAGGTC 
orf19.7328.3 120 AATTTCCACTATGTACGACGACATAATATTGTACATTATCATTCGTATATATCTCACACGACTGCTGCTATTATA

TACATAATTTTCAACTTTTTTTCTGATATCATCGATGAATTCGAG 
orf19.7445.V5 25 TCTTCATCAACTTATTCATTCATCT 
orf19.7445.V3 25 AAACCAAACCAAATCAAATCAATTG 
orf19.7445.5 120 CCTTATTTATAAGAATAATTATATTCAATTAATACATTTAGAGGAGAGATCAATAGATAAAGAACAAAAGAAA

GTATTCAAAACACGTTTTTTCAAATGAAGCTTCGTACGCTGCAGGTC 
orf19.7445.3 120 TGGGAAAATAATCTGTGAATTAAAATGAAAAACAGATTGAAAGAATCAGCATTCTTTCTATGCAATGAAAAAA

AAAACGGGTATTGTATAATTACTTCTGATATCATCGATGAATTCGAG 



Arg.V5 27 CTGGTGAATGTGTTAGAAAAGCTGAAG 
Arg.V3 28 GATTGTTGTTGTTGTTGTTGGGATGGCC 
His.V5 27 CTACAATGCCCCAAAATCCATCCAAGC 
His.V3 26 GGAACAGCAAATAACAAACGGTCTGG 
CIpU-R 26 ATTACTATTTACAATCAAAGGTGGTC 
CIpU-L 26 ATACTACTGAAAATTTCCTGACTTTC 
Arg1-S 26 GCTACCGATATGAGAATTTTCGTTCG    
Arg2-S 26 GTAGCCAACATATCCATAGTTAAAGC    
His2-S 25 CGAGTACCAATATATCGGTTGCACC 
His5-S 25 CTTGTGCCTTGGGTGTTGCTGATGC 
TYE7-F 20 GGAATTCGCTTTTGAAACCA 
TYE7-R 21 CGGTCAACTTCTTTCTTGGTG 
TEF3-F 20 GATCACAATTGGGTCCAAGG 
TEF3-R 20 AGCAGCGGCAATCTTGTTAC 
ACT1-F 20 GGAAGCTGCTGGTATTGACC 
ACT1-R 20 AGCAATACCTGGGAACATGG 
ADH5-F 20 TTACCGTCAAGGGCTCATTC 
ADH5-R 20 GCAATTCTGACAATGGAGCA 
HXK2-F 20 AAAATTGGGCATTGAAACCA 
HXK2-R 20 TCTTTTGGCAAATAGCAGCA 
PFK1-F 20 TGAACAAGCCAGTGCTGTTT 
PFK1-R 20 GGCACTTGGTGTGAAACCTT 
PGK1-F 20 GATGGGTTTGGACTGTGGTC 
PGK1-R 20 GTACCGTTGGCGAATTTTTC 
1Nomenclature: .V5/.V3: Oligonucleotides used for validation of gene replacement by PCR; .5/.3.: Oligonucleotides used for amplification of gene 
replacement cassettes; -R/-L: Oligonucleotides used to verify CIp10 derivatives integration at the RPS1 locus; -R/-F. Oligonucleotides used for qRT-PCR; -S. 
Oligonucleotides used for the preparation of probes used in Southern blot experiments 
 



Supplemental Figure 1 
 

 
Supplemental Figure S1. A. Representative growth curves of the deleted (!tye7), complemented (!tye7+TYE7) 
and wild-type (TYE7/TYE7) strains in Erlenmeyer flasks in SD 0.4% glucose at 37°C in normoxia and agitation, 
without and with antimycin A (10 mg.l-1). B. Representative growth curves of the wild-type (TYE7/TYE7), 
knock-out (!tye7), and complemented (!tye7+TYE7) strains in 96-well microtiter plates in SD 0.4% glucose at 
37°C with shaking. C. Representative growth curves of the wild-type (TYE7/TYE7, left graph) and deleted 
(!tye7, right graph) strains in Erlenmeyer flasks in SD 0.4% glucose at 37°C in normoxia and agitation, without 
and with oxalate (10 mM). Differences in doubling times for each strain according to oxalate were not 
significant (p-values = 0.63 and 0.23 for TYE7/TYE7 and !tye7, respectively [Student’s t-test]). D. 
Representative growth curves of the wild-type (TYE7/TYE7, left graph) and deleted (!tye7, right graph) strains 
in Erlenmeyer flasks in SD 0.4% glucose at 37°C in normoxia and agitation, without and with increasing 
concentrations of DNP. Differences in doubling times for each strain according to DNP were not significant 
when DNP concentration was less than or equal to 0.05 mM (p-values = 0.29, 0.14, 0.60 and 0.37 04 [Student’s 
t-test] for TYE7/TYE7 without DNP compared to TYE7/TYE7 with DNP 0.02 mM, DNP 0.05 mM, , !tye7 
without DNP compared to !tye7 with DNP 0.02 mM and DNP 0.05 mM, respectively, and are significant with 
DNP 0.1 mM for both strain (p-values = 0.04 [Student’s t-test]). 



 
Supplemental Figure S2 
 

 
Supplemental Figure S2. Venn diagram showing overlaps between the significant sets of differentially 
expressed genes. A. Intersection between the sets of regulated genes arising from complemented ("tye7+TYE7) 
versus deleted ("tye7) strains comparisons in the biofilm in a microfermentor model at the three time points of 
growth. 24h up, genes up-regulated in the complemented versus deleted strain at 24 h growth of biofilm; 32h up, 
genes up-regulated in the complemented versus deleted strain at 32 h growth of biofilm; 40h up, genes up-
regulated in the complemented versus deleted strain at 40 h growth of biofilm; 24h down, genes down-regulated 
in the complemented versus deleted strain at 24 h growth of biofilm; 32h down, genes down-regulated in the 
complemented versus deleted strain at 32 h growth of biofilm; and 40h down, genes down-regulated in the 
complemented versus deleted strain at 40 h growth of biofilm. B. Intersection between the sets of regulated 
genes arising from complemented ("tye7+TYE7) versus deleted ("tye7) strains comparisons at the three time 
points of growth in biofilm and in planktonic culture in exponential phase of growth. Up, intersection between 
the set of 324 genes up-regulated in the complemented versus deleted strain at any of the three time points of 
growth in biofilm and the set of 134 genes up-regulated in the complemented versus deleted strain in planktonic 
culture; Down, intersection between the set of 405 genes down-regulated in the complemented versus deleted 
strain at any of the three time points of growth in biofilm and the set of 102 genes down-regulated in the 
complemented versus deleted strain in planktonic culture. 


