Mutation profile of SOD1, RAD14, and COX?2
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——————————————————————— TTTAAAAGGGGGGGGCCGGGGTTCTCTGGTGTTGTCA
————— ATGGTTCAAGCAGTCGCAGTGTTAAAGGGTGATGCCGGTGTCTCTGGTGTTGTCA
TTTATATGGTTCAAGCAGTCGCAGTGTTAAAGGGTGATGCCGGTGTCTCTGGTGTTGTCA

* **x kxk *x * kK Kk kK okkkhkkkkkkkkk

AGTTTCGACAGGCTTCCGAATCCGAGCCAACCACTGTTCTCTTACAAAATCGCTGGTAAC
AGTTCGAACAGGCTTCCGAATCCGAGCCAACCACT-GTCTCTTACGAGATCGCTGGTAAC
AGTTCGAACAGGCTTCCGAATCCGAGCCAACCACT-GTCTCTTACGAGATCGCTGGTAAC

* Kk Kk Kk KAKRKAA KA AKX A A AN A XA ARk AR AR AR KK KAk kkhkhkk Kk Kk KAhkkAkhkkhkkkkkKkk*K

AGTCCTAACGCAAAACGTGGGTTCCACATTCATGAGTTTGGAAATGCCACCAAGGGTTGT
AGTCCTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCAATGGTTGT
AGTCCTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCAATGGTTGT

khkhkkhkhkhkkhkhhkhkhkkhk hhkrhkhkrhhkrhkhkhkhkhhkkhkrhkkhkrhkhkrkhkhhkkhrkh *hkhkhkkhkkhkrkhkxkhk *kkxk*k

GTCTCTGCTGGTCCTCACTTCAATCCTTTCAAAAAAACACATGGTGCTCCAACTGACAAA
GTCTCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAACTGACGAA
GTCTCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAACTGACGAA

KAKAKAKAAKAAKRKAIAAAAAAKNAXAAAAA XK AR AR A AKX K,k *hkAdAAh Ak Ahhkkhk Ak hAkhk A khkkhkkhhkx *%

TTCAAACATGTCGGTGACATGGGTAACGTAAAAACGGACAAAAATGGTGTGGCCAAGGGC
GTCAGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGGCCAAGGGC
GTCAGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGGCCAAGGGC

KAk KAAKAKRKAIAAAXAKAAKNAAAAXAA AN AKX AR A A KA hhkhk *hkAhkhkhkhkhArkAhAkhkkhk kA khrkkxx

TCCTTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAAAAGCGTC
TCCTTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAAGCGTC
TCCTTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAAGCGTC

khkhkkhkhhkhhkhkhhhkhkhkrhhkrhhkrhkhkhhkhhkhkrhkhkrhhkrhkrhkhkrhkhkrhkkhkhkhhkrkhkx *xkkxk*k

TTTATCCACGCCGGCCAAAATGACTTAGGTAAGGGTGACACTGAAAAATCTTTGAAGACT
GTTATCCACGCCGGCCAAGATGACTTAGGTAAGGGTGACACTGAAGAATCTTTGAAGACT
GTTATCCACGCCGGCCAAGATGACTTAGGTAAGGGTGACACTGAAGAATCTTGAAGACTG

KAAAKAXAKAAKRIAIAA XA A, *AAAXAAAAA A A AAA AR AR AR A XA AR, KA Xk kK *

GGTAATGCCGGTCCAAIACCAGCCTGTGGTGTCATTGGTCTAACACAACTAAAAAA 453

GGTAATGCCGGTCCAAGACCAGCCTGTGGTGTCATTGGTCTAACCAACTAA-———— 465
GTAATGCCCGTTCCCAIGGCCCGCCCCCCAA ————————————————————————— 450
* ok kokk kxkx * * *

AGGAAATTAGCAATAGAACGGTTAAGAAAAAGGGGAATACTGAGTAGCGACCAATTGAAT

Original sequence Fp-Forward primer; Rp-reverse primer
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WTRp
WTFp
RAD

WTRp
WTFp
RAD

WTRp
WTFp
RAD

WTRp
WTFp
RAD

WTRp
WTFp
RAD

WTRp
WTFp
RAD

WTRp
WTFp
RAD

WTRp
WTFp
RAD

WTRp
WTEP
RAD

WTRp
WTFp
RAD

WTRp
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RAD

WTRp
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RAD

WTRp
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RAD

WTRp
WTFp

AGTAAAAGGGATATGICGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAGCATA

*

CITAATCAAGATTACATTGAGTACGATTTTCATCACTACCTGCATCAGAATGGTCGTTAT
ATGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT
AlGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT

kkhk kkkk Ak hkkrhkkhkkhkkkkkkkhkkkkxkk * *  x X *kkkkkk  kkkokk

ATCGACGAATAGGACAAGCTTCCAAATTCTTTTCTTTTAATATGACCGTGTATTTGAATG
ATCAACCCTAAGGACAAGCTTCCAAATTCTG-ACTTTACCGATGACCAAGAATTTGAATC
ATCAACCCTAAGGACAAGCTTCCAAATTCTG-ACTTTACCGATGACCAAGAATTTGAATC

* Kk Kk kK KAk AkAhAk Ak kA XAk A Ak KXk Kk*k * Kk kK Kk ok Kk ok Kk Kk *k kA k Kk Kk Kk kK

TGAGTGTGGATAGTAGCAGCAGAAGACACTACAGGACTGGAAAAAGGACCAACTTGAACG
TGAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACG
TGAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACG

*kkkk  kxokkx * Ak rkhkhkhkhkhkhkkhkrhkhkrhkhkrhkhkhkhkhkhkkhkrhkkhkrkhkhkx *hkkrhkrxkkxk

GAAAATTTTGTCAGAAAATGCACCTTCTTCATAGCATCTTTCAAATGCGCCGCAATTTAT
GAAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTAT

GAAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTAT
kokkkokk  kkk  kkkkkkkkkkkk kk kk kkkkk kkkkkkk kkkkkk kkk kkk

GGAAGCTAAGGTTTATATTGAGATGGATCCAAATATACGCGATGTGTTCAAGTTCCAAGA
TGAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGT
TGAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGT

* K Kk * K Kk KAk AAkAkAkAkAk Ak AKXk kK * Kk Kk kkkkkkhkhkkAhkhkkhkhkkk * (k)%

TTGTAAACTGGGTTTTAAGGAGCATCCAAAAAAATATTCATCATTGAAGAAAACATAAGG
TTGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATG
TTGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATG

kxkkhkrhkkhkx Kk hhkk Ahkkhkrkhkkhkrhkkhkhkkhkkhkx Kkhkkhkx kxk kK * kkkx kxkkkkx kx Kk

TAAAGAAGAATATTCTTTACCAGACCCTGAAGTCAATGATGCGGATTTTTTTCATAGATC
TAAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACT
TAAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACT

kkhkk kkhkkhkkhkk kk Kk kkkk kkhkkkhkkkhkk kkhkk k kkkkkkk kkhkkk Kk kkkkkkkkk

AGAAAAGCCGAACCTTCATTCGGGGACATTTGCAAGAATGCAAGCACAGG--AAGATCGA
AGAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGA
AGAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGA

AkhkhkhAkkhkhAhkAhkhkkhhhkk d hhkhhhkhrkhhkhkkhhdhkhrkhkrkhhkhkkhkhkkxkhxkk%x * * * * K

AGTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGAGAAGAAGGTTTTGATGAGGAAGGGCA
AGTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGAGAAGAAGGTTTAGATGAGGAATGGCA
AGTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGGGAAGAAGGTTTAGATGAGGAATGGCA

KAk kA A A A A A hAAAA AR A A A I A A AR A A AR A * kA Ak kA h A dhkhk Kk hrxkhkrkkhhdk *x*%%

ACGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAAGGA
ACGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAAGGA
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RAD

WTRp
WTFp
RAD

WTRp
WTFp
RAD

WTRp
WTFp
RAD

WTRp
WTFp
RAD

COX2

WTCoxFp
Cox2
WTCoxRp

WTCoxFp
Cox2
WTCoxRp

WTCoxFp
Cox2
WTCoxRp

WTCoxFp
Cox2
WTCoxRp

WTCoxFp
Cox2
WTCoxRp

WTCoxFp
Cox2
WTCoxRp

WTCoxFp
Cox2
WTCoxRp

WTCoxFp
Cox2
WTCoxRp

WTCoxFp
Cox2
WTCoxRp

ACGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAAGGA

KA A A A AR AR A A A A A A AR A AR A A A AR A A A I A A A A AR A A A A A A AN A A AR A A A A A AR X kK

AATGCGATTGAAAACAAGAGCTCAAGAATATATTAATAGATTAAGAGAAAAGAAGCATGG
AATGCGACTGAAAACAAGAGCTCAAGAATATACTAATAGATTAAGAGAAAAGAAGCATGG
AATGCGACTGAAAACAAGAGCTCAAGAATATACTAATAGATTAAGGGAAAAGAAGCATGG

khkhkkhkhkkhk hhkhkkhhkhkkhkrhkkhkrhkkhkrhkhkhkhhhkkhkrkhk hhkrkhkhhkhkrhkkhrkhk *hkhkrkrxkkhkrkhkkxk*k

GAAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGGTTA
GAAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGGTTA
GAAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGGTTA

KRR A A AR AR A A A A A A AR A A A A A A AR AR AR A A A A AR A A A A A A AN A AR A A A A AR A A A X kK

TCAAATTCARAAGTATG— === === == === = o o oo
TCAAATTCAAAGAAGAAGATGTACAGACTGCGGGCTAGAAACTGAAGAAATTGACATTTA
TCAAATTCAAAGAAGAAGATGTACAGACTGCGGGCTAGARACTGAAGAAATTGACATTTA

khkkkhkAkkkkhkhkk KXk K

——————— 783
AAATGTC 787

—————— 1200

————————— ATGTTAGATTTATTAAGATTACAATTAACAACATTCATTATGAATGATGTA
TTTTTTTTTATGTTAGATTTATTAAGATTACAATTAACAACATTCATTATGAATGATGTA

CAACACCTTATGCATGTTTATTTTCAGGATTCAGCAACACCAAATCAAGAAGGTATTTTA
CCAACACCTTATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGAAGGTATTTTA
CCAACACCTTATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGAAGGTATTTTA

* K * K KA KK AKRAAKAAAA AR AR A I A A AR AR A A A A A AR A AR A A AKX XKk

GAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTATCTTGAATG
GAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTATCTTGAATG
GAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTATCTTGAATG

kA hkkrkhkhkhhkhkhhhkhkhkrhhkrhkhkrhkhkhhkhhkkhkrhhkrhhkrhkhkhhkrhkhkrhkkhkhkhhkrkrhkhkxkhkkxk*k

TTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATATTAAACAT
TTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATATTAAACAT
TTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATATTAAACAT

KA A A A AR AR A AR A AR AR A AR A AR AR AR A I A A AR AR A AR A A A AR AR A A AR AR A A A AR A XKk

GGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAATTATTGCT
GGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAATTATTGCT
GGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAATTATTGCT

khkhkkhkhhkrhkhkhhkhkhkhkhAhhkrhhkrhkhkhkhhkhkhkrhkhkrhkhkrhkhkhhhkhkhkrhkkhkrkhhkrkhxhkhkkxhkxk*k

TTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTATAACTATT
TTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTATAACTATT
TTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTATAACTATT

kA hkkhkhkhkhhkhkhhhkhkhkrhhkrhhhkrhkhkhhhhkhkrhhkrhhkrhkhkhkhkrhkhkrhkhkhkhhkrkrhkhkxkhkkxk*k

AAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTATTAATGATAGT
AAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTATTAATGATAGT
AAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTATTAATGATAGT

R R S b I b b Sb b b S S S S b b S SR S b b Sb eI b b Sh b b Sb I Sb b b 2h e S b b b b S b S Jb S Sb b b I 2h b S Y

GGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAGAAGGTCAA
GGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAGAAGGTCAA
GGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAGAAGGTCAA

kA hkkhkrkhhkrhkhkhhhkhkhkrhhkhrhhkrhkhkhhhkhhkrhhkrhkhkrhkhkhkhhkhkhkrhkkhkrhhkrkrhhkrhkxk*k

TTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACATATTAGATTC
TTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACATATTAGATTC
TTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACATATTAGATTC

R R e S b I b b Sb b I Sh I SE e Sb b S b S b b Sb e S b I Sh b S Sb I Sb b b 2h e S b b b b b b b S 2b S Sb d Sb b I Sh b S Y
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WTCoxFp
Cox2
WTCoxRp

WTCoxFp
Cox2
WTCoxRp

WTCoxFp
Cox2
WTCoxRp

WTCoxFp
Cox2
WTCoxRp

AQ
RAD14

QRADRp
ORADFp
RAD14

ORADRp
QRADFp
RAD14

QORADRp
QORADFp
RAD14

ORADRp
QRADFp
RAD14

ORADRp
QORADFp
RAD14

QORADRp
QORADFp
RAD14

QRADRp
ORADFp
RAD14

ORADRp
QRADFp
RAD14

QRADRp

GTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGGTATTAAAGTT
GTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGGTATTAAAGTT
GTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGGTATTAAAGTT

khkhkkhkhkhkhhhkhkhhkhkkhkrhkhkhhkhkrhhkhkhhkhhkrhkhkhhkhkrhkrkhkhkrhkhkrhkkhkhhkrkkxkkhkrxkhkkxk*k

GATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAGAGAGAAGGTGTCTTC
GATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGAGAAGGTGTCTTC
GATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGAGAAGGTGTCTTC

KA KA KA A AR AR A A KAA AR AR A KRR A A A AR AR A RN A A A AN A A A A A A A, K’ Ak A Ak A kA kA xA kA k%

TATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAATATGCCAATTAAGATCGAA
TATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAATATGCCAATTAAGATCGAA
TATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAAATATGCCCAATTAAGATCG

KAIA KA AKA AR A AR A A A AN A A AR A A A A AN A A A A A A A A A A kKK * *

GCAGTATCATTACCTAAATT T TGGAATGATTAAATGAACAAAARAAAAAA 712
GCAGTATCATTACCTAAATTTTTGGAATGATTAAATGAACAATAA-————— 756
e R 721

TTTTTTTTTTTAAACACCCCCCCCCCGCTTTTAAAGAATICElCGHEc2AMlT~~ 2 cGCC

AAARTTTTTTTAGETHTGTGAARAGGAT TTTTGGTTTTTTTTTTTTTTTGAATTGGTTT

————————————————————————— TAATTCTGT----GTTTGTATTTTAACCGTGGGTT
AAAC----—- TAGTATGTGTGAAAATGATTCTGT----GTTTGTATTTTAACCGTGGGTT
* Kk Kk K kK kk Kk Kkkk*k * Kk Kk kK

TTTTTTTTTCAACAATTACCTCCATGAAAGTGGGTTCGGTCAAAATGGGTGAACATGGGA

TCTTTTTACTAACAAT-TTAACGATGAGGATGAGCTGTGCAGG----AGG-CTAACAGGA
TCTTTTTACTAACAAT-TTAACGATG-AGATGAGCTGTGCAGG----AGG-CTAACAGGA
* kkx Kk ok ok ok ok x * kokk *k ok k% * * kxx

CTTTTCCCATGGTTTCTGTTTATGTAAAAAGGAGTAGTACTGTTGTTGGGGCTCCAGTTG
AATTAG-CAATAGAACGGTTAAGAAAAAGGGGA---ATACT---GAGTAGCGACCAA-—-
AATTAG-CAATAGAACGGTTAAGAAAAAGGGGA---ATACT---GAGTAGCGACCAA---

* K * K *x kkk KX * Kk Kk * K Kk * Kk Kk Kk * * * Kk Kk

ATCAGTAGCAGTTACCTTGGAATTTAACCTTCGAAAAACCTCGTCCTTTCGGCAGATCCC
TTGAATCGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGC--CTCTCGCAGTTA--—
TTGAATCGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGC--CTCTCGCAGTTA---

* k kX Kk % * * kK kK kK KkkkKkk*k Xk kKk kK * Kk kKK

TTTCCGTCATCAATGAGGGATGCCTATTCCTAGCTAGTCAGCAGTACTTTTCCACAACTC
————— CTAGTGGCAGCAATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAAT-C
————— CTAGTGGCAGCAATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAAT-C

* * * * * * * * kkkkkkk x Kk K * % *

TTAATGGACGCAAAGTGTGTGCATGEMTACCTCTAACAATTACTTTCATTCCTCGCAAATG
ATAATG-GACAACCGTCTGCGCTTGMTAACACTAACACTAACACTACTTCACT-————- T
ATAATG-GACAACCGTCTGCGCTTGCTAACACTAACACTAACACTACTTCACT-————- T

* Kk ok kK * *k Kk kk Kk kk Kk Kkkkkkk Kk k%K * * kK

GTAGCGGAATTAGTTGTTTGGAAGTAAATAGGGATGTGARCGATATTCGACAAAAGGACA
TATGGTAGCGGAGTAGTTGATGGAAGTAAAAGGGATGCGHCGGTACTCGACAAAAGGCCA
TATGGTAGCGGAGTAGTTGATGGAAGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCA

* * Kk Kk kkk * k k% Kk kk kkkkikkikkkkk kK

TCGGATTGAATCAGACCTTGCTTATCGAAACAAGATGACATTGAGTGTGATGCAGCCACC
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QRADFp
RAD14

ORADRp
QRADFp
RAD14

QRADRp
ORADFp
RAD14

QRADRp
ORADFp
RAD14

ORADRp
QRADFp
RAD14

QRADrp
ORADfpD
RAD14

QRADRp
ORADFp
RAD14

ORADRp
QORADFp
RAD14

QRADrp
ORADfpD
RAD14

QORADRp
QORADFp
RAD14

ORADRp
QRADFp
RAD14

ORADRp
QRADFp
RAD14

QRADRp
ORADFp
RAD14

QRADRp
ORADFp
RAD14

ACGGATAGAATCAGACCTAGCATAAGGAAACAAGATTACATTGAGTACGATTTTGCCACC
ACGGATAGAATCAGACCTAGCATAAGGAAACAAGATTACATTGAGTACGATTTTGCCACC

kkkkhkk Krxkkkkhkkrkkhkkk kk kK khkrkhkkhkkhkkhkrk khkkkkxkkx * K % * Kk ok ok ok x

ATGCAGAACTTGAATGGTGGTTATATCAACCTTAAGGACAAGCCTCCTAATTCTGCACTT
TTGCAGAACTTGAATGGTGGTTATATCATCCCTAAGGACAAGCTTCCAGATTCTGACTTT
ATGCAGAACTTGAATGGTGGTTATATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTT

KAKAKAIAKAAKRAXAAA XA AR A AR AR A A XA, K, *hk *hkkhkhkkdhkhkkhkhk* **%%k * Kk kK Kk k * K

ACCGETGACCAAGAATTTGAATCTGATTTTGGATCTAAAAAGCAGAAGAC-ACTACAGGA
ACCGATGACCAAGAATTTGAATCTGAGTTTGGATCTAAAAAGCAGAAGAC-ACTACAGGA

Kk kK kkk KAk kkkkk Kk kK Kk KAkhkkkk kAhkk KAk AkKIkAk AKX AKXk kK kk kK kKK

ACTGITGATCAAGAATAAGAATACGAGTTTGGCTCTTAAAAGCAGAAGACATCTACTGGA

GTGGAAAAAGGAACTACTTGAACGGAAAATGCTGTACGAAAACGCACCTCCTCCCGAGCA
CTGGAAGAAGGAACAACTTGAACGGAAAATGCTGTACGAAAATGCACCTCCTCCAGAGCA
CTGGAAAAAGGAACAACTTGAACGGAAAATGCTGTACGAAAATGCACCTCCTCCAGAGCA

khkhkkhkk KAhkhkhkhkkhk kA hkkhkhhkkhkrhhkhkhhkhkkhkrhkkhrhkkhkrhkhkhkkhdx krxkkhkrkhkhkrkhkhkkx *kk*xxk

TATTTCAAAGGCGCCGAAATGTATAGAATGTCATATTATTATTGTGATGGGTCATGTGAT
TATTTCAAAGGCGCCGAAATGTATTGAATGTCATATTAATATTGAGATGGATCCTGTGCT
TATTTCAAAGGCGCCGAAATGTATTGAATGTCATATTAATATTGAGATGGATCCTGTGCT

KAKXKAKRKAXAAAAAAKRAXAAI A A AKX A, hhkk dA Ak Ahkkhhkhkk dk *k k*kkk*k |*K*kk* *x **x **k**%x *

ACTTGATGTGTTCAACTTACAAGTTTGTAAACAGTGCTCTAAGGAGCATCCAGAAAAGTA
ACATGATGTGTTCAAGTTACAAGTTTGTAAACAGTGTTCTAATGAGCATCCAGAAAAGTA
ACATGATGTGTTCAAGTTACAAGTTTGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTA

Kk KAKRAAAAAAAKAA KA AAIAKAAXAAIAAXAAA KA XA, KAk k Kk *hkhkdhkA hkhkhkrkkhkrkkxk,x%

TGCACTACTGACGAAAACAGAATGTAAGGAAGATTACTTTTTAACAGACCCCGACTTGAA
TGCACTACTGACGAATACAGAATGTAAAGAAGATTACTTTTTAACAGACCCCGAATTGAA
TGCACTACTGACGAAAACAGAATGTAAGGAAGATTACTTTTTAACAGACCCCGAATTGAA

hhkhkhkhkhkhhkhkkhkhhkhkrkh *hhkhkkhhkhkhkhkhkhk hhkrhkhkrhhkrkhkhhkhhkhkhkrhkhkrhkhkrkhkkkx *xk*xx*

TGATGAGGAT@TCTTTCATAGACTAGAAAAGCCGAACCCTCATTCGGGGACATTTGCAAG
TGATGATGAT@TCTTTCATAGACTAGAAAAGCCGAACCCTCATTCGGGGACATTTGCAAG

TGATGAGGATCTCTTTCATAGACTAGAAAAGCCGAACCCTCATTCGGGGACATTTGCAAG
Kok ok ok k kK okok Kk ok ok kK ok ko ok ok ok k kK ok ok ok ok ok K kK ok ok ok ok ok kK K Kk ok ok ok kK kK K Kk ok ok ok

AATGCAACTATTTGTTAGATGTGAAGCGGAAGCCTTTGCGTTCAAGAAATGGGGTGGAGA
AATGCAACTATTTGTTAGATGTGAAGTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGAGA
AATGCAACTATTTGTTAGATGTGAAGTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGAGA

KAKXKAKRKAAKAAAKAAKRAXAKAAAA AR AR AR AKX A AARA AR A A A AR AR AR A A AR AR A AR A XA Ak kK

AGAAGGTTTAGATGAGGAATGGCAACGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAA
AGAAGGTTTAGATGAGGAATGGCAACGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAA
AGAAGGTTTAGATGAGGAATGGCAACGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAA

hhkhkhkhkhkhhkhkhkhhhkrhhkrhhkhkhhkhhkhkhhkrhhkrhhkhkhhkrhkhkhhkrhhkrhkkhkrhhkrkhhkhkhxhkxk

AAAATACGAAAAGAAAATCAAGGAAATGCGACTGAAAACAAGAGCTCAAGAATATACTAA
AAAATACGAAAAGAAAATCAAGGAAATGCGACTGAAAACAAGAGCTCAGGAATATCCTAA
AAAATACGAAAAGAAAATCAAGGAAATGCGACTGAAAACAAGAGCTCAAGAATATACTAA

KA KK AR A A A A A A AR A AR A AR AR AR A A A A A A AR hA A A A A dA Ak hA Ak hk kA hkdkx *Ahkhhk*x *Kx*k%

TAGATTAA-GAGAAAAGAAGCATGGGAAAGCCCATATTCATCATTTTAGTGATCCAGTTG
TAGATTTAAGAAAAAAGAAGCATGGGAAAGCCCATATTCACCATTTTAGTGATCCAGTTG
TAGATTAA-GAGAAAAGAAGCATGGGAAAGCCCATATTCATCATTTTAGTGATCCAGTTG

KhkAkhkhkKk kK kk AR AKARAKARAKRA KR AR AR AR AR AR A Ak AhkhAhkdk *AAkAhAkrAhAkrArkrAhrkrhkrkrxkxk

ATGGAGGTATTGATGAAGCACGGTTATCAAATTCAABGARGCABGAT T el - ————————
ATGGAGGTATTGATGAAGACGGTTATCAATTCCAA ABRA-BATGA CTGCGGGC
ATGGAGGTATTGATGAAGACGGTTATCAAATTCAAAGAAGAAGATGTACAGACTGCGGGC

KAk KAkAhkhkkhkhkhk kA khkkhKkkk * ok * * K *

TAGAAACTGAAGATTHABATTTAATATTTTTTTTTTTTTAAACGCGGTCAGTAGTTTT
TAGAAACTGAAGAAATTGACAT TTAA-—————————————————————— o

417
456

600
4717
516

660
536
575

720
596
635

780
656
695

840
716
755

900
776
815

960
836
875

1020
896
935

1080
956
995

1140
1016
1055

1199
1076
1114

1250
1135
1174

1250
1195
1200



QRADRp
ORADFp
RAD14

COX2

COX
QOCFp
OCRp

COX
OCFp
OCRp

COX
OCFp
OCRp

COX
OCFp
OCRp

COX
OCFp
OCRp

COX
OCEp
OCRp

COX
OCFp
QCRp

COX
OCEp
OCRp

COX
OCFp
OCRp

COX
QCFp
QCRp

COX
QCFp
QOCRp

COX

AAAAAAATATTAC 1208
————————————— 1200

TTTTTTTTTTTTTTTTT TARTElA T T TATTAAGATTACAATTAACAACATTCATTATG

AATGATGTACCAACACCT-TATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGA
———I;TGTACCAACACCTTTATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGA

AATRATGTACCAACACCT-TATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGA
Kok ok ok ok kK ok kK k ok ok kK ok ok k ko ok ok ok ok ok ok k ko ok ok ok ok ko ok k ok ok ok ok ok ok ok ok k ok ok ok k kK ok k

AGGTATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGT
AGGTATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGT
AGGTATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGT

KA AR AR A AR A A A AR A AR A A A AR A KR A IR A AR AR A AR A AR AR AR A A A A AR A AR AR A AR Ak kK

ATCTTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATA
ATCTTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATA
ATCTTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATA

Ak hkhkhkhkhhkhhk A hhkhhhkrhhkhhhkhhkhkhhkrhhkrhhkhhhkrhkhkhhkrhkhkrhkkhkrhhkrhkkhkkhxxkxk

TATTAAACATGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATT
TATTAAACATGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATT
TATTAAACATGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATT

Ak hkhkhkhkhhkhk A hhkhkhkhkrhhkhkhhkhhkhhhkrhhkrhhkhhhkrhkhkhhkrhkhkrhkkhkrhhkrkkhkkhkhxxkxk

AATTATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGC
AATTATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGC
AATTATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGC

KA AR AR A AR A AR AR A AR A AR AR AR A IR A AR AR A AR AR A AR AR A A A A AR AR A AR AR Ak kK

TATAACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTAT
TATAACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTAT

TATAACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTAT
ok K ok ok ok ok k kK ok kK ok ok ok ok kK ok kK ok ok ok ok ok ko ok K ok ok ok ok ok ko ok K ok ok ok k kK ok kK ok ok ok ok k kK

TAATGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGA
TAATGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGA
TAATGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGA

KA AR AR A AR A AR AR A AR A AR AR AR A A A A AR AR A AR A AR AR AR A A AR AR AR A AR A AR Ak kK

AGAAGGTCAATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACA
AGAAGGTCAATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACA
AGAAGGTCAATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACA

hhkrhkhkhkhhkhhkhhhkrhhkrhhkhkhhkhhkhhhkrhhkrhhkhkhhkrhkhkhhkrhhkrhhkrhhkrhkkhhkdhkxk

TATTAGATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGG
TATTAGATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGG
TATTAGATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGG

hhkrhkhkhkhhkhhkhhhkrhhkrhhkhkhhkhhkhhhkrhhkrhhkhkhhkrhkhkhhkrhhkrhhkrhhkrhkkhhkdhkxk

TATTAAAGTTGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGAGA
TATTAAAGTTGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGAGA
TATTAAAGTTGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGAGA

R R R I b b b b b 2h S b b S b I 2R A Sh S S S e S b I Sh b b b b b b b SE S S e b b b 2R e S b b Sb b S b b 2h db S b b S

AGGTGTCTTCTATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAATATGCCAAT

42

60

101
57
119

161
117
179

221
177
239

281
237
299

341
297
359

401
357
419

461
417
479

521
4717
539

581
537
599

641
597
659

701



QCFp
QCRp

COX
QOCFp
OCRp

COX
OCFp
OCRp

SOD1

QFP
SOD1
ORP

QFP
SOD1
ORP

QFP
SOD1
ORP

QFP
SOD1
ORP

QFP
SOD1
ORP

QFP
SOD1
ORP

QFP
SOD1
ORP

QFP
SOD1
ORP

QFP
SOD1
ORP

AGGTGTCTTCTATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAATATGCCAAT
AGGTGTCTTCTATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAATATGCCAAT

Ak hkhkhkhkhhkhkkh A hhkhhkhkrhhkhhhkhhhkhkhkhhkhkrhhkhhkhkrhkhkhkhhkhkhkrhkkrhhkrhkkhhkxkxx

TAAGATCGAAGCAGTATCATTACCTAAATTTTTGGAATGAT TAA SN Clr A2 -——--
TAAGATCGAAGCAGTATCATTACCTAAATTTTTGGAATGATTAATGACACCAAAAARAAA
T AAGA T T A =~ — == === = m o~

kAhkKkkkKk KKk

————————— GGCCACEATCATGCAGTCAG----~--—------CCTGTGAGTGTCAJTG
—————————————— ATGGTTCAAGCAGTCGCAGTGTTAAAGGGTGATGCCGGTGTCTCTG
AAGTCGCGGATCCA.GITTCAAGCAGTCGCAGTGTTAAAGGGTGATGCCGGTGTTTICG

*kkk KAk kkk Kk * x * Kk Kk Kk

GTCTAACCAAC-GATTACAGGATGCG---------- ACGATAAGTAATCGACGCGTAC
GTGTTGTCAAGTTCGAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCG
GTGTTGTCAAGTTCGAACAGGCTTICGAATCCGAGCCAACCACTGTCTITTACGAGATCG

* Kk Kk * K Kk *KkkKkk Kk * K * K *

GAGTCGCCGTGCATGATATGGAATCTCGTGTAATCACTGTCCAATATGGAGATGCGGCGT
CTGGTAACAGTCCTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCA
CTGGTAACAGTCCTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCA

* * * k% * K x * ok * * kK * ok kK kkkkkxokk *

CTGGGTGTGTCCCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACITGGTGCTCCAA
ATGGTTGTGTCTCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAA
ATGGTTGTGTCTCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACITGGTGCTCCAA

KAhkk KAAKA KK KAAXAKAAKRAIAAAAKAA KA AXAAA A A A KA XA I A A AR AR A I A, KA XA khhAk A A xk kK

CTGACGAAGTCAGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGG
CTGACGAAGTCAGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGG
CTGACGAAGTCAGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGAGG

khkhkkrkhkhkhhkhkhhhkhkhkrhkhkrhhhkrhkhkhhhkhkhkrhkhkrhkhkrhkhkhhhkhkhkrhkkhkrhkhkrkrhkhkrhk **k

CCAAGGGCTCCTTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAIGCA
CCAAGGGCTCCTTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCA
CCAAGGGGTCCTTCGTAAACTGGTGCAAGACCTGCCTGGGGTTTCATTGGTTTAACIAAG

Kok ok okok ok ok Kk ok koK kkk Kk Kk K * koK * * * %
GAAGCGTCGTTATCCACGCCGGCCAAGATGACTTAGG——————— TAAGGGTGACACTGAA
GAAGCGTCGTTATCCACGCCGGCCAAGATGACTTAGG——————— TAAGGGTGACACTGAA
GA-——————— TTACAAGGATGACGACGATAAGTAAGTCGACGCGTACGCGTGATCCAGAA
* K P T kk K kkxk Kk kkK

GAATCTTTGAAGACTGGTAATGCCGGTCCAAGACCAGCCTGTGGTGTCATTGGTCTAACC
GAATCTTTGAAGACTGGTAATGCCGGTCCAAGACCAGCCTGTGGTGTCATTGGTCTAACC
TCA-TGCGGGTGCCGTGTAATGCCGGTCCAAGACCAGTCCTGATAT - ——=——————————

* * * ok kkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkhkkhkhkkhkhkkhkx &
AACABTACGAGGATGACGACGATAACTAAGTCAACGCGAAAGA 484
AACTAA———————————mmm oo 465

657
719

756
717
728

38
46
60

87
106
120

147
166
180

207
226
240

267
286
300

327
346
360

380
399
412

440
459
457



HSP31
COX2

COX
31CFp
31CRp

COX
31CFp
31CRp

COX
31CFp
31CRp

COX
31CFp
31CRp

COX
31CFp
31CRp

COX
31CFp
31CRp

COX
31CFp
31CRp

COX
31CFp
31CRp

COX
31CFp
31CRp

COX
31CFp
31CRp

COX
31CFp
31CRp

COX
31CFp
31CRp

TTTTTTTTTTTTTTTTTTAATGTTTIGATTTATTAAGATTACAATTAACAACATTCATTA

TGAATGATGTACCAACACCT-TATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAA
—-———-TAATGTACCAACACCTTTATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAA
TGAATGATGTACCAACACCT-TATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAA

K KKK AKAAKRAIAAAAA A, A A AA A A AR A A A A A A AR A R AR A AR A A A A A A A A ARk kK

GAAGGTATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTA
GAAGGTATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTA
GAAGGTATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTA

khkhkkhkhhkrhkhkhkhhkhkhkrhhkrhhkrhkhkhhhkhkhkrhkhkrhhkrhkhkhkhkrhkhkrhkkhkhkhhkrkrhkhkxkhkkxk*k

GTATCTTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAA
GTATCTTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAA
GTATCTTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAA

KA AR A AR AR A AR A AR AR A AR A A A AR AR A I A A A A AR A A A AR A AR A A A A A AR A A AR A XKk

TATATTAAACATGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTA
TATATTAAACATGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTA
TATATTAAACATGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTA

kA hkkhkhkhkhhkhkhkhhkhkhkrhhkhhhkrhkhkhhhAhhkrhhkrhhkrhkhkhkhkhkhkhkrhkkhkhkhhkrkhxhkhkxkhkkxk*k

TTAATTATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCA
TTAATTATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCA
TTAATTATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCA

KA AR A AR AR A AR A AR AR A AR A A A AR AR A I A A AR AR A A A A A A AR AR A A A A AR A AR AR A XKk

GCTATAACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTT
GCTATAACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTT
GCTATAACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTT

KA A A A AR AR A AR A AR AR A AR A AR AR AR A A A A AR AR A AR A AR AR A A A A A A AR A AR AR A XKk

ATTAATGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTA
ATTAATGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTA
ATTAATGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTA

kA hkkhkhhkhhkhkhhhkhkhkrhhkrhhkrhkhkhhhhkhkrhkhkrhhkrhkhkhhkrhkhkrhkhkhkhhkrkrhkhkrxkhkkxk*k

GAAGAAGGTCAATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACA
GAAGAAGGTCAATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACA
GAAGAAGGTCAATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACA

KA AR A AR AR A AR A AR AR A AR A AR AR AR A I A A AR AR A AR A AR AR A A A A AR AR A AR AR A XKk

CATATTAGATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTA
CATATTAGATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTA
CATATTAGATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTA

kA hkkhkrkhhkrhkhkhhkhkhkhkrhkhkhhhkrhkhkhhkdkhkhkrhhkrkhhkrhkhkhhkrhhkrhkhkhkhhkrkrhkhkrkkxk*k

GGTATTAAAGTTGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGA
GGTATTAAAGTTGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGA
GGTATTAAAGTTGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGA

R R e S b I b e Sb b b dh S S Sb b S SE S b b Sb eI b b S b S db b Sb b I 2h e S b b Sb b b b S 2b S Sb b b I Sh b S Y

GAAGGTGTCTTCTATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAAT-ATGC-
GAAGGTGTCTTCTATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAAT-ATGCC
GAAGGTGTCTTCTATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAAATATGCC

R R e I b I b e I b I S S S b Sb b I b S b b b b Sh S Sb b Sb b b 2h S b S Sb dE Sb b b Ib b S Sb b Sb Y * Kk Kk ok

40

60

99
56
119

159
116
179

219
176
239

279
236
299

339
296
359

399
356
419

459
416
479

519
476
539

579
536
599

639
596
659

697
655
719



COX
31CFp
31CRp

COX
31CFp
31CRp

RAD14

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

CAATTAAGATCGAAGCAGTATCATTACCTAAATTTTTGGAATGATTAANTHAAEA A -
AA-TTAAGATCGAAGCAGTATCATTACCTAAATTTTTGGAATGATTAATTAAAAAAATAA
CART T A AGAT A= — = = = = == m — = o =

*k kA kKK kK

GTTrETccceancAfli2lGEcAA-CTlGTARGTG--AARATG-ATCTGTG-TTGTTT
————————————————————————————————————————————————— ATTGTTTGTAT
---ATGACTCCCGAACAAAAGGCCAAACTAGTATGTGTGAAAATGATTCTGTGTTTGTAT

kK KAk kk ek

TTTAACCGTAG-GTTTCTTTTTACTAACAATTTAACGATGAGATGAGCTGTGCAGGAGGC
TTTAACCGTGGGGTTTCTTTTTACTAACAATTTAACGATGAGATGAGCTGTGCAGGAGGC
TTTAACCGTGG-GTTTCTTTTTACTAACAATTTAACGATGAGATGAGCTGTGCAGGAGGC

KAKXKAKNKIAKXKA *k FAAAAKA A AR AR AR A AR A AR AR A AR A AR AR AR AR A A AR A AR AR AR Ak kK

TAACAGGAAATTAGCCATAGATCGGTTAAGAAAAAGGGGAATACTGAGTAGCGACCAATT
TAACAGGAAATTAGCAATAGAACGGTTAAGAAAAAGGGGAATACTGAGTAGCGACCAATT
TAACAGGAAATTAGCAATAGAACGGTTAAGAAAAAGGGGAATACTGAGTAGCGACCAATT

hhkhkhkhkhkhhkhkkhkhhkhrkh dhhkhkkhkoehhkhhhhhhkrhhkhhhkrhkhkhhkrhhkrhkkhkrhhkrhkkhkkhkxkxk

GAATCGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGCCTCTCGCAGTTACTAGTGG
GAATCGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGCCTCTCGCAGTTACTAGTGG
GAATCGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGCCTCTCGCAGTTACTAGTGG

KA AR AR A AR A A A AR A AR A A A AR AR A IR A AR AR A A A A AR AR AR A A A A AR A AR A A AR Ak kK

CAGCAATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAATCATAATGGACAACC
CAGCAATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAATCATAATGGACAACC
CAGCAATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAATCATAATGGACAACC

KA AR AR A AR A AR AR A AR A AR AR A KR A AR A AR AR A AR A AR AR AR A A AR AR A AR AR A AR Ak kK

GTCTGCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTAGTTGA
GTCTGCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTAGTTGA
GTCTGCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTAGTTGA

hhkhhkhkhkhhkhkkhk A hhkrhhkrhhkhkhhkhhkhkhhkrhhkrhhkhhhkrhkhkhhkrhkhkrhkhkrhhkrkhhhdxhkxx*x

TGGAAGTAAAAGGGATGTGTCAGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAG
TGGAAGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAG
TGGAAGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAG

KAXKAKRKAKARKAAAAAKAAKXKX KA * A KA AIAAAAAAKRA AR A AR AR A AR A A A AR AR A AR AKX Ak kK

CATAAGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGG
CATAAGGAAACAAGATTACATTGAGTACGATTTTGCCACCTTGCAGAACTTGAATGGTGG
CATAAGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGG

R R S I S S S R S R S S e R I S e S e SRR R I S S S I S b S R S i

TTATATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGA
TTATATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGA
TTATATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGA

R R R I b b b b 2h S b b S b b 2R e S S S Sb e I R I Sh b b b Sb b S SE b S b b b b S 2R I Sh b b Sb b S b b 2b b S b b 4

ATCTGAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGA
ATCTGAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGA
ATCTGAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGA

R R R I b b b b b 2h S b b S b I 2R S S S S e I R I Sh b b b Sb b b Sh S S e b b b 2R e S b b Sb b S 2b b 2b db S b b S

ACGGAAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATG
ACGGAAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATG
ACGGAAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATG

hhkrhhkkhkhkhhkhhkhhhkrhhkrhhkhkhhkhhkhhhkrhhkrhhkhkhhkrhkhkhhkrhhkrhkkhkrhhkrhkkhkhkdhkxx

756
714
731

55
11
57

114
71
116

174
131
176

234
191
236

294
251
296

354
311
356

414
371
416

474
431
476

534
491
536

594
551
596

654
611
656



31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

31Rp
31Fp
RAD

SOD1

31FP
SOD1
31RP

31FP
SOD1
31RP

31FP
SOD1
31RP

TATTGAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACA
TATTGAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACA
TATTGAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACA

KA AR AR A A A A A A AR A A A A A A AR A KA IR A A A AR A A A A A A AN AR AR A A IR A A AR A A A A,k kK

AGTTTGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGA
AGTTTGTAAACAGTGTTCTAAGGAGCATCCAGAAGAGTATGCACTACTGACGAATACAGA
AGTTTGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGA

Ak hkhkhkhkhhkhkkhhkhkhkhhkhkrhhkhkhhkhhkhkhkhkrhkhkrhkhkh drhkhkhkhkkhhhkhkrhkkhkrhkhkrkhkhkhk o« kkkxk

ATGTAAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAG
ATGTAAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAG
ATGTAAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAG

hhkhkhkhkhkhhkhkh Ak hkhhkhkrhhkhkhhkhhkhkhkhrhkhkrhhkhhkhkrhkhkhkhhkhkhkrhkkrhkrhkkhkkhhkrkxk

ACTAGAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATG
ACTAGAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATG
ACTAGAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATG

KA AR AR A AR A A A AR A AR A A A AR AR A IR A AR AR A A A A A A AR AR A A A A AR AR AR AR AR Ak kK

TGAAGTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGAGAAGAAGGTTTAGATGAGGAATG
TGAAGTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGAGAAGAAGGTTTAGATGAGGAATG
TGAAGTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGAGAAGAAGGTTTAGATGAGGAATG

Ak hkhkhkhkhkhkhkhkhhkhhhkrhhkhkhhkhhkhhhkrhhkrhhkhhhkrhkhkhhkrhkhkrhkkhkrhkhkrkkhkkhdxxkxk

GCAACGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAA
GCAACGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAA-AATACGAAAAGAAAATCAA
GCAACGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAA

KA KK AR KA KA KA A A KA AKRA AR A A A AKRAKRA I KA A XA A A KRNI AR A RN A KN A Ak A A A A A A A A XAk x kKK

GGAAATGCGACTGAAAACAAGAGCTCAAGAATATACTAATAGATTAAGAGAAAAGAAGCA
GGAAATGCGACTGAAAACAAGAGCTCAGGAATATACTAATAGATTA-GAAAAAAGAAGCA
GGAAATGCGACTGAAAACAAGAGCTCAAGAATATACTAATAGATTAAGAGAAAAGAAGCA

hhkhkhkhkhkhhkhkkhkhkhkhkrhkhkrhhkhkhhkhkhkhkhkhk hhkrhkhkrhhkrkhkhkhkkhkrhkhkrk *k *khkkhkkhkhxkxk

TGGGAAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGG
TGGGAAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAAACGG
TGGGAAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGG

hhkhhkhkhkhhkhkkhkhhkrhkhkrhhkhkhhkhhkhhhkrhhkrhhkhhhkrhkhkhhkrhhkrhkhkrhkhkrkhkhhkh *k*xk

TTATCAAATTCAARGAA A~ — == = == == = = o o
TTATCAATTCA-A-GAAGAAAGATGTAAGACGGCGGGCTARA-ACTGAANAANTTGAATT
TTATCAAATTCAAAGAAGAAAGATGTAAGACGGCGGGCTAGARACTGAAGAAATTGAATT

KAk KkKhkKk Kk oKk * kKK

-———— 1152
Thr2 1150
TTAA 1200

———————————————————————————————————————————————————— TTTGTCAG
----ATGGTTCAAGCAGTCGCAGTGTTAAAGGGTGATGCCGGTGTCTCTGGTGTTGTCAA
TTTTGETElAAGCAGTCGCAGTGTTARAGGGTGATGCCGGTGTCTCTGGTGTTGTCAA

Kk ok k ok Kk

GTTCGAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAACAG
GTTCGAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAACAG
GTTCGAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAACAG

R R S b I b e S b b S S SR b b S SR S S S SE eI b 2 b b db b b b 2h e S b b Sb b b b S Jb S Sb b b I Sh b S Y

TCCTAACGCAAAACGTGGGTTCCACATTCATGATTTTGGAAATGCCACCAAGGGTTGTGT
TCCTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCAATGGTTGTGT
TCCTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCAATGGTTGTGT

714
671
716

774
731
776

834
791
836

894
851
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954
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970
1016
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1134
1089
1136

1152
1146
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56
60
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31FP
SOD1
31RP

31FP
SOD1
31RP

31FP
SOD1
31RP

31FP
SOD1
31RP

31FP
SOD1
31RP

khkhkhkkhhkhkkhhk KAk rAhAhkhkkhhkhkkhrhkdkhhrkhhhhhrkhrdx *hkhkhkhx *hkkhhkhkhkrkhrkx *hhkrxkxk%

CTCTGCTGGTCCTCACTTCAATCCTTTCAAAAAAACACATGGTGCTCCAACTGACAAAGT
CTCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAACTGACGAAGT
CTCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAACTGACGAAGT

KAKAKAAAKAAKNAKAAAAAAKNAXNAXAAAXAKAAKAAKRKA *k KA XAAAAIAA A AKX A A XA XA AKX K, Kx k%

CAAACATGTCGGTGACATGGGTAACGTAAAGACGGACAAAAATGGTGTGGCCAAGGGCTC
CAGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGGCCAAGGGCTC
CAGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGGCCAAGGGCTC

kk khkkkhkhkhkhk kA hkkrhkkhkrhhkrhhkhkhhkhkhkrhkhhhhkrkhk hhkrhkkhkrhkkhkhkhkhkrkrxhkkhkrxkhkkxk*k

CTTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAACCGTCTT
CTTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAAGCGTCGT
CTTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAAGCGTCGT

khkhkkhkhkhkhkhhhkhkhhhkkhrhkhkrhkhkrhhkhkhhhkhkrhkhhhhkrhkhkhkhkrhkhkrhkkhkhkhhkrkhkxk *kk*x *

TATCCACGCCGGCCAAAATGACTTAGGTAAGGGTGACACTGAAGAATCTTTGAAGACTGG
TATCCACGCCGGCCAAGATGACTTAGGTAAGGGTGACACTGAAGAATCTTTGAAGACTGG
TATCCACGCCGGCCAAGATGACTTAGGTAAGGGTGACACTGAAGAATCTTTGAAGAACTG

KAKAKAKAAKAAKRAIAAXNA A, A A KAAAA AR AR A AR AR AR AR A A XA A A A AR A AR AR ARk kK *

TAATGCCGGTCCAAGACCACCCTGTGGTGTCATTGJTCTAACCAACTAAAAAAGAR 424
TAATGCCGGTCCAAGACCAGCCTGTGGTGTCATTGGTCTAACCAACTAA-—————~ 465
G ARG~ —— === = ——mm oo 426
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