Mutation profile of SOD1, RAD14, and COX?2
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—————————————————————————————————————— ACTGGGTCCGGGTGTTGGTCAA
————— ATGGT-TCAAGCAGTCGCAGTGTTAAAGGGTGATGCCGGTGTCTCTGGTGTTGTC
TTTTTATGGTTTCAAGCARTCGCAGTGTTAAAGGGTGATGCCGGTGTCTCTGGTGTTGTC

* Kk Kk Kk Kk K

GTTTCAAACAGGCTTTCCAAATCCAAGCCAACCACTGTCTCTTACAAGATCGCTGGTAAC
AAGTTCGAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAAC
AAGTTCGAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAAC

* * * khkhkkhk hkhkhkkk hhkhkkhkrhkkhkhkhkhkrkhkhkhkkhkhhkkhkrkhk *hkhkrkhxhkkhkxkhkkxk*k

AGTCCTAACGCAAAACGTGGGTTCCACATTCATGAGTTTGGAAATGCCACCAAGGGTTGT
AGTCCTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCAATGGTTGT
AGTCCTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCAATGGTTGT

KAKKAAAKAAKNKIAKIKA AAAKRAIAAAAA AR AR AR A A A A AR A A A A XA’ Ak hk Ak hhk Kk *hkk xk%

GTCTCTGCTGGTCCTCACTTCAATCCTTTCAAAAAAACACATGGTGCTCCAACTGACAAA
GTCTCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAACTGACGAA
GTCTCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAACTGACGAA

khkhkkhkhkhkhkrhkhkhkhhkhkkhkrhkhkrhkhkrhkhkhkhkhkhkkhkrkhk *k hhkhkhkrhkhkrhkhkrhkhkrkhkrhkkhkrkhkx k%

TTCAAACATGTCGGTGACATGGGTAACGTAAAAACGGACAAAAATGGTGTGGCCAAGGGC
GTCAGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGGCCAAGGGC
GTCAGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGGCCAAGGGC

KAK* KAARAIAKAAAKAAKRAXAKAIAA A AR A XA I AAAA A, hAhhAk dk AhkdhkkhA A hA Ak Ak Ak Ak, k%,

TCCTTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAAAACCGTC
TCCTTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAAGCGTC
TCCTTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAAGCGTC

KA A KA KA A KA KNI AR AAA AR A AR A AR AR AR A A A AR AR A AR A A A AR AR ARk A Ak,  *Kk K, Kxk%

TTTATCCACCCCGGCCAAAATGACTTAGGTAAGGGTGACACTGAAAAATCTTTGAAIACT
GTTATCCACGCCGGCCAAGATGACTTAGGTAAGGGTGACACTGAAGAATCTTTGAAGACT
GTTATCCACGCCGGCCAAGATGACTTAGGTAAGGGTGACACTGAAGAATCTTGAAGICTG

hhkhkhkkhkhkkhk hhkhkkhkrhkhkx dhhkhhkrkhkhhhkrhkhkrhkhkrhkhkrkhkhkhkhhhk *khkxkhkkx *

GGTAATGCCGGTCCAAAACCACCCTGTGGTGTCATTGGTCTAACCAACAAAAAAARA
GGTAATGCCGGTCCAAAACCAGCCTGTGGTGTCATTGGTCTAACCAACTAA--———-
GTA-ATGCCGTCCARGA——— === === === = oo

* * Kk kK kK * K

Original sequence Fp-Forward primer; Rp-reverse primer

AGGAAATTAGCAATAGAACGGTTAAGAAAAAGGGGAATACTGAGTAGCGACCAATTGAAT
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GCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTAGTTGATGGA

———————————— GCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACAGAGCATA
————————————————————————————————————— CTGGAATTAT--CGACTAGCAT-
AGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAGCATA

* Kk ek e kK * Kk Kk ok

AGGAAACAAGATTACATTGAGTACGATTTTCCCCCCATGCAGAACCTGAATGGTGGTTAT
—AGGAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT
AGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT

K KKK AKAAKRAIAAAAA AN AXAA I A A A AN, Kk KAk kdhAkhkkhkhkh*dkx *hkhkhkkdkrkhkkrhkk kkk%

ATCAACCATAAGGACAAGCTTCCAAATTCTGACTCTACCGATGACCAAGAATTTGAATGT
ATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGAATCT
ATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGAATCT

khkhkkhkhkkhk hhkhkkhkhkhkkhkrhkhkrhkhkrhkhkhhkhkhkkhkrhkhkhkh *khkhhkkhkrhkkhkrhkhkhkhhkrkhkrhkhkrkkx *

GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG
GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG
GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG

AR AR 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 AR A A AR AR A AR AR kX kK

AAAATGTTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT
AAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT
AAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT

KAIAAKXN AR A AR A AR AR A AR A A A AR A KR A AR A AR AR A AR AR A AR A A A AR A AR AR A AR A X kK

GAATGTCATATTAATATTGAGATGGATCCTGTGATACATGATGTGTTCAAGTTACAAGTT
GAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGTT
GAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGTT

khkhkkrkhkhkrhkhkhhhkhkhkrhkhkrhhkrhkhkhhkhhkkhkrhkhkdx dhrhkhhkhkrhkhkrhkkhkhkhhkrkrhkhkrxkhkkxk*k

TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCATTACTGACGAAAACAGAATGT
TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATGT
TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATGT

KA A A KA AR AKRAAKAA AT AR A AR A AR AR AR AR A A AR AR A A A, Ahk Ak A Ak A A Ak A Ak Ak kA k*

AAGGAAGATTACTTTTTACCAGACCCCGAATTGAATGATGAGGATTTCTTTCATAGACTA
AAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACTA
AAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACTA

kA hkkhkrkhhkrhkhkhhhkhkhkrkhkhk hhkrhkhkhkhhhkhkrhkhkrhhkrkhkrhkhkrhhkrkhk *hhkrkrhkhkrkhkkxkx

GAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGAA
GAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGAA
GAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGAA

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

GTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGAGAAGAAGGTTTTGATGAGGAATGGCAA
GTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGAGAAGAAGGTTTAGATGAGGAATGGCAA
GTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGAGAAGAAGGTTTAGATGAGGAATGGCAA

KA Ak A A AR AR A AR A A A AR A AR A A A AR A A A A A A A A A A A A A A A A bk ke Ak Ak A A Ak h kA kA kA k%
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CGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAAGGAA
CGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAAGGAA
CGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAAGGAA

khkhkkhkhkhkhhkhkhkhhkhkhkrhkhkhhhkrhhkhkhhAhkhkrhkhkhhhkrhkhkhkhkrhkhkrhkkhkhkhhkrkrxkkrxkhkkxk*k

ATGCGACTGAAAACAAGAGCTCAAGAATATATTAATAGATTAAGAGAAAAGAAGCATGGG
ATGCGACTGAAAACAAGAGCTCAAGAATATACTAATAGATTAAGAGAAAAGAAGCATGGG
ATGCGACTGAAAACAAGAGCTCAAGAATATACTAATAGATTAAGAGAAAAGAAGCATGGG

KAKAKAAAKAA KA AAA AL A KNI KAAA AR AN A KA IA A AA KA A A A A A A A A A AR A A A A A A A X kK

AAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGGTTAT
AAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGGTTAT
AAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGGTTAT

KA A A A AR AR A A A A A A AR AR A A A A AR AR A A A A KA AN A A A A AR I A A A AR A A A A AR IR A Kk K

CAAAT-CAAAGAAGAAGAG--ACAGAC-GCGTTCC——====———————————————————
CAAATTCAAAGAAGAAGATGTACAGACTGCGGGCTAGAAACTGAAGAATTTGAAACTTTT
CAAATTCAAAGAAGAAGATGTACAGACTGCGGGCTAGAAACTGAAGAAATTGACATTTAA

Kk ok kk ok ok kokkokkokokokokokk *kkkkk Kk kk *

-—- 798
AAA 802
-—- 1200

TTTTTTTTTATGT TAGATTTATTAAGATTACAATTAACAACATTCATTATGAATGATGT
————————————————————————————————————— TTAAAAATTCTTATGAATGATGT
—————————— ATGTTAGATTTATTAAGATTACAATTAACAACATTCATTATGAATGATGT

* Kk ke k * ok ok ok ok ok ok ok ok ok ok ok ok

ACCAACACCTTATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGAAGGTATTTT
ACCAACACCTTATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGAAGGTATTTT
ACCAACACCTTATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGAAGGTATTTT

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

AGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTATCTTGAAT
AGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTATCTTGAAT
AGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTATCTTGAAT

hhkhkhkhkhkhhkhk Ak hhkrhhkrhhkhkhhkhhkhkhhkrhhkrhhkhkhhkrhkhkhhkrhkhkrhhkrhhkrhkhkhkhkhxhkxk

GTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATATTAAACA
GTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATATTAAACA
GTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATATTAAACA

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 A A AR A AR A AR AKX Ak kK

TGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAATTATTGC
TGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAATTATTGC
TGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAATTATTGC

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

TTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTATAACTAT
TTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTATAACTAT
TTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTATAACTAT

ok rhkhkhkhhkhhkhhhkrhhkrhhkhkhhkhhkhhhkrhhkrhhkhkhhkrhkhkhhkrhkhkrhhkrhhkrkhkhkhkdhkxk

TAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTATTAATGATAG
TAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTATTAATGATAG
TAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTATTAATGATAG

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

TGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAGAAGGTCA
TGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAGAAGGTCA
TGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAGAAGGTCA
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ATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACATATTAGATT
ATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACATATTAGATT

ATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACATATTAGATT
ok K ok ok ok Kk kK ok kK ok ok ok ok kK ok kK ok ok ok ok ok kK ok kK ok ok ok ok ok kK ok kK ok ok ok ok ok Kk kK ok ok ok ok k kK

CGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGGTATTAAAGT
CGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGGTATTAAAGT
CGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGGTATTAAAGT

KA AR AR A A A A A A AR A AR A A A AR AR A AR A A A AN A A A A AR AN A AR A A AR AR AR A AR AR KKK

TGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGAGAAGGTGTCTT
TGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGAGAAGGTGTCTT
TGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGAGAAGGTGTCTT

KA AR AR A A A A A A AR A A A A A A AR AR A IR A A A AR A A A A A A AR AR AR A A IR A A AR A A ARk kK

CTATGGAGCATGTTCTGAGTTGTGTGGGACCAGGTCATGCAAATATGCCCAATTAAGATC
CTATGGAGCATGTTCTGAGTTGTGTGGGA-CAGGTCATGCAAATATGCC-AATTAAGATC

CTATGGAGCATGTTCTGAGTTGTGTGGGA-CAGGTCATGCAAATATGCC-AATTAAGATC
hokkokkkkkkkhkkkkhkkkkkkkhkkkhkkkkk hhkkhkkkkkkkkkokkkkkk  kkkkkkkkk*

GAAGCAGTATCATC--CTTTTTTTT————=—==—=—=—=——————————— oo 743
GAAGCAGTATCATTACCTAAATTTTTGGAATGATTAAATGAAACATAAAARRAC 736
GAAGCAGTATCATTACCTAAATTTTTGGAATGATTAAATGAAAAATAA-—————- 756

KAk KAk Kk kK Kk Kk k%K KKk e o e kKhkKhkK

————————————————————— AAAEEEEHE~ TCBGTGAAATEAATTCTGTGTTTGTATTTT

ATGACTCCCGAACAAAAGGCCAAACTAGTATGTGTGAAAATGATTCTGTGTTTGTATTTT
————————————————————————————————————————— GGGGGTACTTTTTTTTTTT

* kKkk kK kkkk

AACCGTGGGT--TTCTTTTTACTAACAATTTAACGATGAGATGA---GCTGTGCAGGAGG
AACCGTGGGT--TTCTTTTTACTAACAATTTAACGATGAGATGA---GCTGTGCAGGAGG
AAAAATATATTTTTCTTCTTTTT-CCTGTTTGGGCAGAAGGCCCTTTCCTCATTTTGGGG

* % * * kkkxx kk Kk x kkok * kK * % * kK
CTAACAGGAAATTAGCAATAGAACGGTTAAGAAAAAGGGGAATACTGAGTAGCG----AC
CTAACAGGAAATTAGCAATAGAACGGTTAAGAAAAAGGGGAATACTGAGTAGC---GACC
GGGGGGGGCAAGTTCCCTCCAAAC————————— CTCAAAGCATCCTTTTTTCCCCCCCCC

K,k kx x K * %k * kKk k% * % *

IAATTGAATCGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGCCTCTCGCAGTTACT
AAT-TGAATCGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGCCTCTCGCAGTTACT
ICTATTTTTGTAGAGCAAAAGAGGAGGGCTGCTTTTCAC —————————————————————

* * * * K Kk * Kk Kk Kk * * Kk Kk Kk *

AGTGGCAGCAATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAATCATAATGGA
AGTGGCAGCAATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAATCATAATGGA
—————————————————————————————————————————— TTCTAAACTCAAAA---A

* * Kk Kkkk Kk*k *

CAACCGTCTGCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTA
CAACCGTCTGCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTA
AAAAGCTCTCCTCTTTTTAAAAAAACC-———-—--— GCGGCGGGGGGGGGGGGGGGGGAATTA

* * *khkK*k Kk Kk *k * Kk Kk K *  x * * * K * ok Kk k%

GTTGATGGAAGTAAAAGGGATGCGTCGGTACTCIACAAAAGGCCAACGGATAGAATCAGA
GTTGATGGAAGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGA
GTGGGTGGGTGAGGAAGAGCGCCCCTCAGACCCICCCA—CGGGGGGGTGTTTGACAAAAA

*k ok Kkkx * * Kk x K * **x % * ok * % * x k% * ok
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QORAD14Fp
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QRAD14Fp
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WTRAD14
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QRAD14Fp

CCTAGCATA.GGAAACACGATTACATTGAGTACGATTTTGTTCTCTTG ————————————

CCTAGCATAAGGAAACAAGATTA-————————————— CATTGAGTACGATTTTGCCACCA
AATATAATA.CTCACCCAATTTTGTTTTTGTCACGCAGGTTGGGCACCCCTCTTCGG———
*k KKK * ok * % *

-clacaacrTearTicElcGARTATATCACCCCCCHTAGGAGCHAGCEE TR~ TCT

TGCAGAACTTGAATGGTGGTTA--TATCAACC---CTAAGGACAAGCTTCCAAATTC——-

BclceccerreeaciclllcTTlTACAACAACG-—-JrAAAGATRATCHlCA BB TETGC
* *x K%

* *kk Kk Kk * * * kK X *

TGACTANEECE~ TGl CclcBcB2lrrdll2aTcTeclafrrre TGl T2 ABlGC

---—-TGACTTTACCGATGACCAAGAATTTGA----—- ATCTGAGTTTGGA-TCTAAAA--
olelofelele i [ofefe RN K\ gy 1Y LN ECEEEESS | B peNehwy iye gy [ele  [ofe
* * * * * * K *

[ e | IXONehi @ € e [NehVNelNelelele [N ¢ [eleivNeY LNSINe)N LNehielle

AGCAGAAGACACTACAGGACTGGAAAAA-———— GGAACAACTTGAACGGAAAATGCTGTA

B2~ carTTTARGEEGCRA 2 2R G- -—-- Gl2BclrcTccarfcTAARTGCTGTA
* X * * * * % * Kk % * * K

* %k %

TCTAAA.ATGTGTICTCTCTCCCCAGACACATATTGTCCCAGCGGGCCTCATAAAGTGTC

CGAAAAT----GCACCTCCTCCAGAG---CATATT-TCAAAGGCGCCGAAATGTATTGA-
cGanAAl----GclcCcTCCTCCAGAG--~CATATT-TCAAGGGCGCCGARATGTATTGA -
* Kk Kk * * * Kk kK * K *kkkkkKk kK * *  Kx * K *x kK

CGAGACGGGACATAATAAATCTTGGGGGATCGCCCCCGCGAGCACACATATG--TGGGGG
—-——-ATGTCATATT---AATATT--GAGATGGATCCTGTGCTACATGATGTGTTCAAGTT

—-——--ATGTCATATT---ATTATT--GAGATGGATCGTGTGCTACATGAGGTGTTCAAGTT
* ok Kk kK * ok kk ok kkx ok Kk Kk * * ko *

ACCCGTGCCCCCGTGGGGGGGAAGAGCGCCGCCCCCAAGGGCACCTCTCCAGAGGA-———
ACAAGTTTGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAAC
ACAAGTTTGTAAACACTGTTCTAAGGAGCATCCAGAAAAATATGCACTACTGACGAAAAC

* % * % * * * ok k * % * % * kk ok kkx k%

—-——-GGGGTGGGCCACAACTTCGGCAAACAAAAAAAAGAAAAATGTGGTGGGCTTTATTT
AGAATGTAAGGAAGATTACTTTTTAACAGA---CCCCGAATTGAATGATGAGGATCTCTT

AGAATGTAAGGAAGATTACTTTTTAACAGA---CCCCGAATTGAATGATGAGGATCTCTT
* * % * kxk*x * kK * Kk *k Kk x * * %

TTATTTTCTTTTTGTTACAAACACCCCCCCCCCCCGGGGGGGGGGTTTGGGGGGGGGGCE

TCA-—-————- TAGACTAGAAAAGCCGAA-CCCTCATTCGGGGACATTTGCA-AGAATGCA
TCA----—-—- TAGACTAGAAAAGCCGAA-CCCTCATTCGGGGACATTTGCA-AGAATGCA
* K * * Kk kKK * K * Kk Kk K * Kk kK * Kk Kk Kk * * K

AACCCTC-===————————=——————————— CCCCCAC——————— CAAACCCACCTAAATT

ACTATTTGTTAGATGTGAAGTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGAGAAGAAGG
ACTATTTGTTAGATGTGAAGTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGAGAAGAAGG

* * * * * * %

TTTTCCCCCCCCCC--CCCCCC——————————— CTTCCCTCCCCGCGCGCGCCCTACCTT
TTTAGATGAGGAATGGCAACGTCGTGAAGAAGGAAAGGCTCACAGAA-GGGAGAAAAAAT
TTTAGATGAGGAATGGCAACGTCGTGAAGAAGGAAAGGCTCACAGAA-GGGAGAAAAAAT

* K Kk * * * Kk Kk Kk Kk * X * *

TTAAAAAGAAAAAAAAGGGAACAGCGCCTATTTTGTGTTTTTGTTTGTTTTGTTTTTATT

ACGAAAAGAAAATCA-AGGAAATGCGACTGAAAACAAGAGCTCAA-————- GAATATACT
ACGAAAAGAAAATCA-AGGAAATGCGACTGAAAACAAGAGCTCAA-—-———- GAATATACT
*khkkkhkkk kKK * * k kX * Kk Kk k*k * * *  kk Kk

GTGGGTTTAAAAAAAACCCACCACCCCCCTCCCCTCTTTTTTGCCTCTTTTTTCCCCAAA
AATAGATTAAGAGAAAAGAAGCATGGGAAAGCCCATA-TTCATCATTTTAGTGATCCAGT
AATAGATTAAGAGAAAAGAAGCATGGGAAAGCCCATA-TTCATCATTTTAGTGATCCAGT

* xkkkk kx kxk * ok k * % * * % * x  xk * * % *

AAATATAAAGAGGGGGGGGGGTGGGGGGGGGAAA AR AEACAAGCERCHGG-HGECcGTGG

438
457
353

497
509
410

557
556
464

617
611
519

677
662
570

735
713
621

791
773
681

847
830
738

907
881
789

937
941
849

984
1000
908

1044
1053
961

1104
1112
1020

1163



WTRAD14
QRAD14Rp

QRAD14Fp
WTRAD14
QRAD14Rp

SOD1

QOsodlRp
QSODFp
WTSOD1

gsodlRp
QSODFp
WTSOD1

gsodlRp
QSODFp
WTSOD1

gsodlRp
QSODFp
WTSOD1

gsodlRp
QSODFp
WTSOD1

gsodlRp
QSODFp
WTSOD1

gsodlRp
QSODFp
WTSOD1

gsodlRp
QSODFp
WTSOD1

gsodlRp
QSODFp
WTSOD1

COX2
QCOXFp
QCOXRp
COX2

QCOXFp
QCOXRp
COX2

QCOXFp

TGATGGAGGTAT-——--- TGATGAAGACGGTTATCAAATTCAAAGAAGAAGATGTACAGA
TGATGGAGGTAT-——-——- TGATGAAGACGGTTATICAA.TTCAAAIAA.AAGITIACAGA
* Kk * * * k% * * Kk * * %

TG GG G G G2 GGGGGGGGAARAT TTTTGCTCCCCCCCCCCTCTCCCCTCGGT
CTGCGGGCTAGAAACTGAAGAAATTGACATTTAA-——————————==——————————————

-——-THl~ 2~ clc TT TACCG TcTl-----—-----—-
——————————————— vl
ATGGTTCAAGCAGTCGCAGTGTTAAAGGGTGATGCCGGTGTCTCTGGTGTTGTCAAGTTC

* X

G CTTCAGTGTCESICCATTACCTAAGTCATCTTGGCMGGCGTGGATAACGACGCT
CABGESTATCCGAATCEBAGCCAACCACTGTCTCTTACG TCGCTGGTAACAGTCCT
GAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAACAGTCCT

* Kk Kk * x * Kk Kk * Kk Kk * * * K * kK kK * K

TCTGCCIACAACGGAGGTAGGACCGATAAGCTTGATCAAAGAGTCCTTTGAAGGAGCCCT

AACGC A-—-———- CGTGGGTTCCA-—-=-=—————— CATTCATGAGTTTGGAAATGCCAC
AACGCAGAA-————— CGTGGGTTCCA-————————— CATTCATGAGTTTGGAGATGCCAC
*k ok *Kk Kk ok * * * *okok Kk Kk * ok

TGGCCACACCATTTTCGTCCGTCTTTACGTTACCCATGTCACHEG TGTCTGARTTCGT
CAATGGTTGTGTCTCTGCTGGTCCTCACTTCAATCCTTTCAARA CACATGGEGCTCC
CAATGGTTGTGTCTCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCC

* K * Xk kk Kk Kkk Kk K *x kK kK% * K * x

CAGTTGGEGCACCAMGTGTCTTCTTGAAAGGATTGAAGTGAGGACCAGCHGAGACACAAC
AACTGACHAAGTCABACATGTCGGTGACATGGGTAACGTAAAGACGGACHMAAAATGGTGT
AACTGACGAAGTCAGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGT

*  x * * * ok *x Kk x K * ok kk ok kxk * *  *x

C——————- ATT--GGTEGEATCTCCAMACMCATGAATGTGGAACCEACGTTCTEEG
GGCCAAIGGCTCCTTCAAGG CRCTTTGATEAAMCTTATCGGTCCTACCECCGTTGTEEG
GGCCAAGGGCTCCTTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGG

* K * * ok * * K * K * Kk Kk Kk Kk Kk Kk *

T GCG] CT G TG CGG] G
CCG GGT] A——
CAGAAGCGTCGTTATCCACGCCGGCCAAGATGACTTAGGTAAGGGTGACACTGA——AGAA

* * * K * * *

TCT GAC C CTGG GG TCCEBGATCAGCCTGTTGAC AAAGA
CCTT - ACGCH-GRICCCBBIGCCCCCCCTGTGGTG TT-—-
TCTTTGAAGACTGGTAATGCC GGTCCAAGACCAGCCTGTGGTGTCATT———GG——TCTA

* % * * * % * * *kx kK K

AAGA A 461
ACCA AA 451
ACCAACTAA 465

* * * * *

——————————————————————————————————— TAATATCCCGGCATTCCCTGATCTT
TTTTTTTTTTTTTTTATGTTAGATTTATTAAGAT TACAATTAACAACATTCATTATGAA
———————————————— ATGTTAGATTTATTAAGATTACAATTAACAACATTCATTATGAA

* K * K *x kK k%

TGAGATACTTGCGTRTCCTGCTA---TACCTCAGCTGTCATGCTGGGCCGTGGAATAGGC
TGATGTACCAACACHTTATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGAAGG
TGATGTACCAACACCTTATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGAAGG

* Kk k * Kk * * * * Kk Kk * Kk Kk Kk * Kk * * ** kx *x

GCCITTTTTAAAACAGGTTTAGGA——TGTTT ——————————— TTATCTAAGGGAAGTCCC

1166
1074

1223
1200
1089

45
45
60

105
105
120

165
149
164

225
209
224

285
269
284

332
329
344

392
387
402

452
442
456

25
60
44

82
120
104

129



QCOXRp
COX2

QCOXFp
QCOXRp
COX2

QCOXFp
QCOXRp
CoX2

QCOXFp
QCOXRp
Cox2

QCOXFp
QCOXRp
CoX2

QCOXFp
QCOXRp
COX2

QCOXFp
QCOXRp
CoX2

QCOXFp
QCOXRp
COX2

QCOXFp
QCOXRp
COX2

QCOXFp
QCOXRp
CoX2

QCOXFp
QCOXRp
COX2

Hsp31
RAD14

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

TATITTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTATC
TATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTATC

* * * *kx Kk Kk *x * Kk ok ok * * kK ok * K % *

TGGATTGCCCCGGCAACATGGATTATCTCAACCATGTCTTACCCCCCCTCGTGTTCCAAC

TTGAATGTTATATA-————— CAATTGTTATAACATATTCAAAAAATCCTATTGCATATAA
TTGAATGTTATATA---—-—- CAATTGTTATAACATATTCAAAAAATCCTATTGCATATAA
*x kK kK * K * *k kKK Kk * * Kk Kk * K *

GTGTCAACACCGCGTGTCGACCCGTTGAAACATGAGTGAACCATCTATTA-—————————
ATATATT--AAACATGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATT
ATATATT--AAACATGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATT

* K *x kK * * * * K * khkkkkk kK kK

CCAGTAGAGAACGTCCCCTCGTGACTTCTCACAAATAATAGATGTGTTATCCTCGTTCCT
TTATTAATTATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCA
TTATTAATTATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCA

* kK * * * ok x kkx Kk * * % * Kk kkx K * **x K

TCCTGAGAAATTTTTGTTAATATCCGATGAAAAATATTTTATTAT----CATAATCGGCC
CCAGCTATAACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGAT
CCAGCTATAACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGAT

* *k ok kK * K x * % % * % *x  kx * *k*x Kkk  *x

TATGTTTATAATAATAATACCTGCGGACAGAGCTCCTCCCCTTAGCTTCCTGATTGCTAT
TTTATTAATGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTA
TTTATTAATGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTA

* kK kK kK kkk K * * * * K * Kk Kk Kk Kk Kk kK *

GCTGAGAGAATCGAGTGTAGGTTATTTCAACCCTGAAGACATGCTTCAAAAATCTGACAC
TTAGAAGAAGGTCAATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGAT
TTAGAAGAAGGTCAATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGAT

* % * * ok * Kk kk ok ok ok * * * * * *  x

ACCGATGACCGATAATTTGAATCAGATGCTGGAGCTATAAATGAATATACTCTACCAGAT
ACACATATTAGATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGT

ACACATATTAGATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGT
K,k kx * ok * kkk ok kkk kkkkk ok kkk  okkkk ok Kk kk Kk kkk K

TTAGGTATTAAAGTTGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAA
TTAGGTATTAAAGTTGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAA

——————————————————————————————————————— GAAAAAGGTACAACTTGAACG
AGAGAAGGTGTCTTCTATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAATATG
AGAGAAGGTGTCTTCTATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCARATATG

* *x kK kK * * k%

i R--------—--- TGCTGTATATANCHE"-----—-—---—---—-—---—--—"----

e —
CCAATTAAGATCGAAGCAGTATCATTACCTAAATTTTTGGAATGATTAAATGAACAATAA

* ok *

AACCGTGGGTTTCTTTTTACTAACAATTTAACGATGAGATGAGCTGTGCAGGAGGCTAAC
AACCGTGGGTTTCTTTTTACTAACAATTTAACGATGAGATGAGCTGTGCAGGAGGCTAAC

180
164

189
234
218

239
292
276

299
352
336

355
412
396

415
472
456

475
532
516

535
592
576

537
652
636

558
712
696

584
740
756

120
64



31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp

AGGAAATTAGCAATAGAACGGTTAAGAAAAAGGGGAATACTGAGTAGCGACCAATTGAAT
AGGAAATTAGCAATAGAACGGTTAAGAAAAAGGGGAATACTGAGTAGCGACCAATTGAAT

CGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGCCTCTCGCAGTTACTAGTGGCAGC
CGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGCCTCTCGCAGTTACTAGTGGCAGC

AATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAATCATAATGGACAACCGTCT
AATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAATCATAATGGACAACCGTCT

———————————————— ACACTAACACTACTTCACTTTATGGTAGCGGAGTAGTTGATGGA
GCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTAGTTGATGGA
GCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTAGTTGATGGA

khkhkhkhkhkkhkrhkhkhhkhkrhkhkhkhhkhkhkrhhkrhkkhkrhkkhkhhkhkhkxhkkxkhkxk*k

AGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAGCATA
AGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAGCATA
AGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAGCATA

KA AR A AR AR A AR A AR AR A A A A A A AR A A A IR A AR AR A A A A A A AR A A A A A A AR AR AR A X kK

AGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT
AGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT
AGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT

khkhkkhkhhkrhkhkhkhhkhkhkrhkhkrhhkrhkhkhhhkhkhkrhkhkrhhkrhkhkhhkrhkhkrhkkhkhkhhkrkhkrhkhkxkhkkxk*k

ATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGAATCT
ATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGAATCT
ATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGAATCT

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 AR A AR A A A A A A AR A AR AR A X kK

GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG
GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG
GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG

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

AAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT
AAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT
AAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT

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 A A AR A A A A A A AR A AR AR A XKk

GAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGTT
GAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGTT
GAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGTT

kA hkkrkhhkrhkhkhhhkhkhkrhhkhhhkrhkhkhhhkhhkrhhkrhhkrhkhkhhhkhkhkrhkkhkrkhhkrkhxhkhkdxkhkxk*k

TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATGT
TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATGT
TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATGT

R R S b I b e Sb b b S I S e Sb b S S S b b Sb e S b I Sh b S Sb e Sb b b 2h e S b b Sb b b b S Jb b Sb b b I Sh b S 3

AAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACTA
AAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACTA
AAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACTA

kA hkkhkrkhhkrhkhkhhkhkhkhkrhkhkhhhkrhkhkhhkhkhkhkrhhkrkhhkrhkrhhkrhkhkrhkkhkrkhhkrkrhkhkrkkxk*k

GAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGAA
GAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGAA
GAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGAA

kA hkhkhkhhkrhkhkhhhkhkhrhhkhhhkrhhkhkhhhkhkhkrhhkrhhkrhkhkhhdkhkhkrhkkhkrhhkrkrhhkrhkxk*k

GTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGIGAAGAAGGTTTAGATGAGGAATGGCAA

180
124

240
184

300
244

44
360
304

104
420
364

164
480
424

224
540
484

284
600
544

344
660
604

404
720
664

464
780
724

524
840
784

584
900
844

644



RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

31RADRp
RAD14
31RADFp

SOD1

31SOD1Rp
SoD1
31SOD1Fp

31SOD1Rp
SOD1
31SOD1Fp

31SOD1Rp
SOD1
31SOD1Fp

31SOD1Rp
SoD1
31SOD1Fp

31SOD1Rp
SOD1
31SOD1Fp

31SOD1Rp
SoD1
31SOD1Fp

31SOD1Rp
SOD1
31SOD1Fp

31SOD1Rp
SOD1
31SOD1Fp

COX2

31COXRp

GTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGGGAAGAAGGTTTAGATGAGGAATGGCAA

CGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAAGGAA
CGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAAGGAA

ATGCGACTGAAAACAAGAGCTCAAGAATATACTAATAGATTAAGIGAAAAGAAGCATGGG
ATGCGACTGAAAACAAGAGCTCAAGAATATACTAATAGATTAAGGGAAAAGAAGCATGGG

AAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGGTTAT
AAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGGTTAT

TcAANGHETEE2 A2 GTCGCAGTGTTAAAGGGTGATGCCGGTGTCTCTGGTGTTGTCAAG
---ATGGTTCAAGCAGTCGCAGTGTTAAAGGGTGATGCCGGTGTCTCTGGTGTTGTCAAG

——————————————————————————————— GTGAGCCGGGTGC--CTCTGGTGTTGTGG
* Kk Kk Kk * kk kK * ) * ) * *

TTCGAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAACAGT
TTCGAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAACAGT
GTTCTAGAGGTTTCCAAAACAGAGCCAACCACTGTCTCTTACAAAATCGCTGGTAACAGT

* Kk kkk kkhkkk Ak kA KAKAAIAAAAKAAKAAIAAXA A AN AKX Kk KAk AkhAkAIkAk Ak hAk kA Kk kK

CCTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCAATGGTTGTGTC
CCTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCAATGGTTGTGTC
CCTAACGCAAAACGGGGGTTCCACATTCATGATTTTGGAAATGCCACCAAGGGTTGTGTC

kAR KAAkAkKAKhk *hAkhkk *AAIAAIAAAhAAhkAArAkhk Kk *hkkdhkk, K *khkk krkhkhhk kx *hxk k*xkk k)%

TCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAACTGACGAAGTC
TCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAACTGACGAAGTC
TCTGCTGGTCCTCACTTCAATCCTTTCAAAAAAACACATGGGGCTCCAACTGACAAATTC

hhkhhkhkhkhhkhkhkhkhkhkrhkhkrhkhkhkhhkhkhkhkhkhrkh *k *khhkrkhkhkkhk *khkrxkhkhkrkhkhkrkhkkxkx **x **

AGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGGCCAAGGGCTCC
AGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGGCCAAGGGCTCC
AAACTTGTCGGTGACATGGGTAACGTAAAGACGGACAAAAATGGTGTGGCCAAGGGCTCC

K AkK KA KAKAAKAAAKRA AR A A A AR AR AR A AR AR A A A A AhA kA A hAh A Ak A Ak A kA khk k%

TTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAAGCGTCGTT
TTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAAGCGTCGTT
TTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAAAACCGTCTTT

hhkrhkhkhkhhkhkhhhhkrhkhkrhkhkhhhkrhkhkhhhkhkhkrhkhkrhkhkrkhkhkhkhkhkrkhkrhkhkrxkd *k *khkkx*x **

ATCTCACGCCGGCCAAGATGACTTAGGTAATAGGTGATCACAGCAAGTACATCAGCAAGA
ATCCACGCCGGCCA-AGATGACTTAGGTAAGGGTGACACTGAAGAATCTTTGAAGACTGG
ATCCACCCCGGCCA-AAATGACTTAGGTAAGGGTGACACTGAAAAATCTTTGAAAACTGG

* K Kk *x kK * hkkkkkkhkhk Ak kK khkk Kk * * * * K * *
CTATGATAACGTAGAGAATC———————— - 441
TAATGCCGGTCCAAGACCAGCCTGTGGTGTCATTGGTCTAACCAACTAR-- 465
TAATGCCGGTCCAAJACCACCCTGTGGTGTCATTGGTCTAACCAACTARRAA 437

* K Kk * * * X

TTTTGTTTTTTTTTTATITTAGATTTATTAAGATTACAATTAACAACATTCATTATGAAT

960
849

704
1020
849

764
1080
849

824
1140
849

832
1200
849

60
57
27

120
117
87

180
177
147

240
237
207

300
297
267

360
357
327

420
416
386

60



31COXFp
COX

31COXRp
31COXFp
COX

31COXRp
31COXFp
COX

31COXRp
31COXFp
COX

31COXRp
31COXFp
COX

31COXRp
31COXFp
COX

31COXRp
31COXFp
COX

31COXRp
31COXFp
COX

31COXRp
31COXFp
COX

31COXRp
31COXFp
COX

31COXRp
31COXFp
COX

31COXRp
31COXFp
COX

31COXRp
31COXFp
COX

31COXRp
31COXFp
COX

GATGTACCAACACCTTATGCATGTT-ATTTTCAGGATTCAGCAACACCAAATCAAGAAGG
—-——TTACCAACACCTTATGCATGTTTATTTTCAGGATTCAGCAACACCAAATCAAGAAGG
GATGTACCAACACCTTATGCATGTT-ATTTTCAGGATTCAGCAACACCAAATCAAGAAGG

KAKAKAAAKAA KA IRAAAAA KA RAA, AA A A A A A A A AR AR AR A A I A A A A A A A A AR XA K,k

TATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATCTTAGGTTTAGTATC
TATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTATC
TATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTATC

KA KA A A AR AR A A KA A AL AR A AR A A A AR AR AR A A A A AN AN A A AR A KX Ak Ak Ak Ak Ak h k%

TTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATAT
TTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATAT
TTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATAT

khkhkkhkhkhkhhhkhkhhkhkhkrhkhkhhkhkhhhkhkhhkhkhkrhkhkhhhkrhkhkhkhkrhkhkrhkkhkhkhhkrkkxkkhkrxkhkkxk*k

TAAACATGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAAT
TAAACATGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAAT
TAAACATGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAAT

KA AR A AR AR A AR A AR AR A A A A A A AR AR A I A A A A AR A AR AR A AR AR A A AR A AR AR A Xk K

TATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTAT
TATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTAT
TATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTAT

khkhkkhkhkhkrhkhkhkhhkhkkhkrhkhkrhhkrhkhkhhhAhkhkrhkhkrhhkrhkhkhkhkrhkhkrhkkhkhkhhkrkhxkhkhkxkhkkxk*k

AACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTATTAA
AACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCACATTTTATTAA
AACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTATTAA

KA KA A 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 AR AR Ak hA kA X kK

TGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAGA
TGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAGA
TGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAGA

kA hkkrkhhkrhkhkhhhkhkhkrhkhkrhhhkrhkhkhkhhkhkhkrhkhkrhkhkrhkhkhhkhkhkhkrhkkhkhkhhkrkkxhkhkxhkxk*k

AGGTCAATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACATAT
AGGTCAATTAAGATTATTACATACTGATACTTCGATAGTTGTACCTGTAGATACACATAT
AGGTCAATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACATAT

khkhkkhkrkhkkhkrhkhkhkhhkhkkhkrhkhkdx dhrxkhkhkhkhhkhkhkrkhkhkdx ,rhkhhkhkrhkhkrhkhkhkhhkrkhkrhkhkxkhkkxk*k

CAGATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGGTAT
TATATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCTAGTTTAGGTAT
TAGATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGGTAT

K AR AR A AR A AR AR A A A A AR AR AR A A A A AR AR A AR A A A AR A AR A A A, e kA A A A AKX Ak Kk

TAAAGTTGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGAGAAGG
TACAGTAGACGCTACTCCAGGTAGATTAAATCAAGTTTCTGCTTTAATTCAGAGATTCTG
TAAAGTTGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGAGAAGG

kk hkkkekk hhkhkhkkhkhhkohkhkhhhhhhkhkhkrhkhkrhhkrhkhkhkhkhkhkhkrhkhkrhhkrxk *k*x . *

TGTCTTCTATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAATATGCC TTA
TGTCTTCTACGTGACATGTTGTGACTTATGCCGGACAAGTCATGCAAATATGCGHETETAA
TGTCTTCTATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAATATGCCAATTAA

kkkkkkkkhk Kk kkkkkk Khkhkk Kk k% khkkhkkk KAhkhkkhkkhkkhkrkkhkkhkkk . K ek

AGATCGA-AGCAGTTCCAT——CCTT—————————————mmmmmm e —
-CATCAATACCAGTATCATTACCTAAATTHTTGGAATGATATTEARACAATARARRAA
~GATCGA-AGCAGTATCATTACCTAAATTTTTGGAATGATTAAATG-AACAATAA-———~

*kkhkk Kk ok kkhkkk o * Kk k * kK .

————— 741
AAAAA 721
————— 756

119
57
104

179
117
164

239
177
224

299
237
284

359
297
344

419
357
404

479
417
464

539
4717
524

599
537
584

659
597
644

719
657
704

741
716
756



Hsp32
RAD14

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14

IACCGTGGGTTTCTTTTTACTAACAATTTAACGATGAGATGAGCTGTGCAGGAGGCTAAC
AACCGTGGGTTTCTTTTTACTAACAATTTAACGATGAGATGAGCTGTGCAGGAGGCTAAC

AGGAAATTAGCAATAGAACGGTTAAGAAAAAGGGGAATACTGAGTAGCGACCAATTGAAT
AGGAAATTAGCAATAGAACGGTTAAGAAAAAGGGGAATACTGAGTAGCGACCAATTGAAT

CGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGCCTCTCGCAGTTACTAGTGGCAGC
CGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGCCTCTCGCAGTTACTAGTGGCAGC

AATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAATCATAATGGACAACCGTCT
AATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAATCATAATGGACAACCGTCT

—-—-TCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAATCATAATGGACAACCGTCT
ok kK ok kK ok ok ok ok ok kK ok k ok ok ok ok ok ok ok k ok ok ko ok ko ok kK ok ko ok ko k kK ok k ok ok ok k kK ok kK K

GCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTAGTTGATGGA
GCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTAGTTGATGGA
GCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTAGTTGATGGA

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 AR A AR A A AR A A AR A AR AR A X kK

AGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAGCATA
AGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAGCATA
AGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAGCATA

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 AR A A A A AR A AR AR kX kK

AGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT
AGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT
AGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT

ok hkkhkhhkhhkhkhkhhkhkhkrhhkrhhkrhkhkhhkhhhkrhkhkrhhkrhkrhhkrhkhkrhkhkhkhhkrkrhkhkxkhkkxk*k

ATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGAATCT
ATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGAATCT
ATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGAATCT

KA AR A AR AR A AR A AR AR A AR A A A AR AR A A A A AR AR A AR AR A AR A A A AR A AR AR A AR A X kK

GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG
GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG
GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG

kA hkhkrkhhkrhkhkhhhkhkhkrhkhkhhhkrhkhkhhkdkhkhkrhhkrkhhkrhkrhhkrhkkhkrhkhkhkhhkrkrhkhkxkhkxk*k

AAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT
AAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT
AAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT
R R S b I b S b b 2 S S Sb I Sb b I Sb S b b b S 2E b b b b b b b 2 2 S Sb b Sb b I Sh S db b Sb 2b b 2h S b b
GAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGTT
GAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGTT
GAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGTT

kA hkkrkhhkrhkhkhhhkhkhkrhkhkrkhhkrhkhkhhhkhkhkrhhkrhkhkrkhkhhkrhkhkrhkkhkrhhkrkrhhkrhkxk*k

TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAATACAGAATGT
TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATGT

62
120

122
180

182
240

242
300
58

302
360
118

362
420
178

422
480
238

482
540
298

542
600
358

602
660
418

662
720
478

722
780



32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

32RADFp
RAD14
32RADRp

SOD1

32S0OD1Fp
SOD1
32S0OD1Rp

32S0D1Fp
SoD1
32S0D1Rp

32S0D1Fp
SoD1
32S0D1Rp

32SOD1Fp
SOD1
32SOD1Rp

32S0D1Fp
SoD1
32S0D1Rp

32SOD1Fp
SOD1

TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATGT

KKK A AR AR A A KA A A A AR A AR A A A AR A I A I A A A A AR A A A A A AN AR AR A A, Ak kA kA ko k%

AAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACTA
AAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACTA
AAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACTA

khkhkkhkhkhkhhkhkhkhhkhkhkrhkhkhhhkrhhkhkhhAhkhkrhkhkhhhkrhkhkhkhkrhkhkrhkkhkhkhhkrkrxkkrxkhkkxk*k

GAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGAA
GAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGAA
GAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGAA

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

GTGGAAGCCTTTGCGT T === = === === = === = = = = oo
GTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGGGAAGAAGGTTTAGATGAGGAATGGCAA
GTGGAAGCCTTTGCGTTCAAGAAATGGGGTGCJGAAGAAGGTTTAGATGAGGAATGGCAA

KAk Ak Ak kA Ak Ak Ak kA kK Kk *k

CGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAAGGAA
CGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAAGGAA

ATGCGACTGAAAACAAGAGCTCAAGAATATACTAATAGATTAAGGGAAAAGAAGCATGGG
ATGCGACTGAAAACAAGAGCTCAAGAATATACTAATAGATTAAGIGAAAAGAAGCATGGG

AAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGGTTAT
AAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGGT--—

—————————————————————————————————— ACTTAGCTGGTGACTCTGGTGTGTGG
---ATGGTTCAAGCAGTCGCAGTGTTAAAGGGTGATGCCGGTGTCTCTGGTGTTGTCAAG
TTAATG T2 AGGGTCGCAGTGTTAAAGGGTGATGCCGGTGTCTCTGGTGTTGTCAAG

* *x kK * Kk kKK *

GTTCTAGAGGTTTCCAAAACAGAGCCAACCACTGTCTCTTACAAAATCGCTGGTAACAGT
TTCGAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAACAGT
TTCGAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAACAGT

* * kkk kkkk kk ok kkkkhkkkhkhkkhkAhkkhkrhkkhkhkhkkhkrkk ok Ak krxkkhkkkhkkkkkkx

CCTAACGCAAAACGGGGGTTCCACATTCATGATTTTGGAAATGCCACCAAGGGTTGTGTC
CCTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCAATGGTTGTGTC
CCTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCAATGGTTGTGTC

hhkrkhkhkhkkhhkd Khkhkkx hrxhkhkhkkhhkhkhkhhkhrhkhkrkh *khhkrkhkkx (rhkhkrkhkhkrkhk khkkkhkhrrkxk

TCTGCTGGTCCTCACTTCAATCCTTTCAAAAAAACACATGGGGCTCCAACTGACAAATTC
TCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAACTGACGAAGTC
TCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAACTGACGAAGTC

KARAA Ak KhhAAdhAAhhkkhhhhhAkhkhAkhkhhkkhhkhkhdx *k *hkkhkrxkhkhkk, |,k khrkhkhkk hkk kkx* %% *%

AAACTTGTCGGTGACATGGGTAACGTAAAAACGGACAAAAATGGTGTGGCCAAGGGCTCC
AGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGGCCAAGGGCTCC
AGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGGCCAAGGGCTCC

Kk kk kkkkkhkkkkhkkhkrhkhkhkhkhkhkhkhkhkhkrkh dhkhkhkkhk hhkhkhkrhkhkrhkhkrhkhkrhkhkhkrhkxk

TTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAAAACCGTCTTT
TTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAAGCGTCGTT

538

782
840
598

842
900
658

860
960
718

860
1020
778

860
1080
838

860
1140
895

860
1200
895

26
57
60

86
117
120

146
177
180

206
237
240

266
297
300

326
357



32SOD1Rp

32S0D1Fp
SoD1
32S0D1Rp

32S0OD1Fp
SOD1
32S0OD1Rp

COX2

32COXFp
COX
32COXRp

32COXFp
CoX
32COXRp

32COXFp
COX
32COXRp

32COXFp
CoX
32COXRp

32COXFp
CoX
32COXRp

32COXFp
COX
32COXRp

32COXFp
CoX
32COXRp

32COXFp
COX
32COXRp

32COXFp
cox
32COXRp

32COXFp
cox
32COXRp

32COXFp
COX

TTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAAGCGTCGTT

KA KK A KNI KA AAAAAKRA AR A AR AR AR AR A A A A AN A A A A A A AN A XA A A AR K, kKk K*K*k* *%

ATCCCCCCCGGCCAAAATGACTTAGGTAAGGGTGACACTGAA.AATCTTTGAAIACTGGT
ATCCACGCCGGCCAAGATGACTTAGGTAAGGGTGACACTGAAGAATCTTTGAAGACTGGT
ATCCACGCCGGCCAAGATGACTTAGGTAAGGGTGACACTCAGIAATCAGGAAGICCGGTA

khkkk ok kAkkhkkkhkhkk khkhkhkhkhkhkkrkkhkhkkhkrkrhkkrkkx Xk * K Kk Kk * * %

AATGCCGGTCCAARACCARCCTGTGGTGTCATTGGTCTAACCAACTARAA 436

AATGCCGGTCCAAGACCAGCCTGTGGTGTCATTGGTCTAACCAACTAA-- 465
ATG-CCGTCCATGrCTGf--------—-—=————— =~ 438

* * K Kk * *
———————————————————————————————————————————————— AAATTCTTATGA

————————————————— ATGTTAGATTTATTAAGATTACAATTAACAACATTCATTATGA
TTTTGTTTTTTTTTTTAATGTTAGATTTATTAAGATTACAATTAACAACATTCATTATGA

* ok kK Kk kKK

ATGATGTACCAACACCTTATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGAAG
ATGATGTACCAACACCTTATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGAAG
ATGATGTACCAACACCTTATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGAAG

khkhkkhkhkhkrhkhkhkhhkhkkhkrhkhkrhhkrhkhkhkhhkhhkrhkhkrhhkrhkhkhkhkrhkhkrhkkhkhhkrkrxhkhkxkhkkxk*k

GTATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTAT
GTATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTAT
GTATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATCTTAGGTTTAGTAT

KA A A A AR AR AR A AR AR A AR A AR AR AR A I A A A A AR A A A A A A AR AR A AA kA kA A A A X kK

CTTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATA
CTTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATA
CTTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATA

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 AR A AR AR A A A A AR A AR A A X kK

TTAAACATGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAA
TTAAACATGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAA
TTAAACATGGACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAA

kA hkkhkhkhkhhkhkhkhhkhkhkrhhkrhhkrhkhkhhkhhkhkrhhkrhhkrhkrhhkrhkhkrhkkhkhkhhkrkrhkhkxkhkkxk*k

TTATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTA
TTATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTA
TTATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTA

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 AR A A A A AR A AR AR A XKk

TAACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCACATTTTATTA
TAACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTATTA
TAACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTATTA

khkhkkhkrkhhkhhkhkhkhhkhkhkrhhkrhhkrhkhkhhhkhkhkrhkhkrhkhkrhkhkhkhkhkhkkhkrhkkhkrhkhkx *hkkhkrxkhkxk*k

ATGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAG
ATGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAG
ATGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAG

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

AACGTCAATTAAGATTATTACATACGGATACTTCGATAGTTGTACCTGTATATACTCTTA
AAGGTCAATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACATA
AAGGTCAATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACATA

kk KAk AAkhkAhkAArAAhkhkkhhk *hkkhk hhkhkhkkhkhhkkh Fhkhkkhkrkdkhkhkkhkhkhkhkhrkhk K_hkkkokok%k

TTGTATTCGTTGTAACAGCTGCTGAGGTTATTCGAGAATTTGCTATTCCTTGTTTATGTA
TTAGATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGGTA
TTAGATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGGTA

* * khkkhkkhkhkkhkhkkhkhkkhkhkkhhkkhhkkhhkhkhkhkh *khkkhkhkk*k ckkekhkhkhkhkhkhkhkhkhke o khkhkhkk K*k*k

TTTCAGTAGACGCTACTCCAGGTAAATTAAATCTAGTTTCTGCTTTTATTCTGAGATTCT
TTAAAGTTGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGAGAAG

360

386
417
420

12
43
60

72
103
120

132
163
180

192
223
240

252
283
300

312
343
360

372
403
420

432
463
480

492
523
540

552
583
600

612
643



32COXRp

32COXFp
COX
32COXRp

32COXFp
COX
32COXRp

32COXFp
COX
32COXRp

HSP33

RAD14

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp

TTAAAGTTGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGAGAAG

* K . Ahkkoehkk K hkAhAAhkoehkkhhkhk *AhAkhAkkAhhAk e khkhkAhkAhkAkAhh ke khkh ko * kK

GTGTCACCTTCGTGACTTGTTGTTACTGAAGCCTGACAAGAACATGCATATATGCGHETEG
GTGTCTTCTATGGAGCATGTTCTGAGTTGTGTGGGA-CAGGTCATGCAAATATGCC T
GTGTCTTCTATGGAGCATGTTCTGAGTTGTGTGGGA-CAGGTCATGCAAATATGCCCAAT

hhkhkkhkk o Kko K *ekkkk ok Kk K .k * % kk ek khkhkkk e kkk kA Kk

TAAGATCGA-GCAGTATCATTA-CCTAAATTTTTGGAATGATTAAATGAACAATAA-—-
TAAGATCGAATGCAGTTTCCATA-CAATT——— === === === —————————— oo

* Kk Kk Kk k . *kkk o kk . . * o ..

TAACATCATTIACAGTATCATGTTCCTAAATTGTTGTCTTGATTAATCGAACCATAAAAA

AAAAAAAAAAA 743
——————————— 756

AACCGTGGGTTTCTTTTTACTAACAATTTAACGATGAGATGAGCTGTGCAGGAGGCTAAC
—-—CCGTGGGTTTCTTTTTACTAACAATTTAACGATGAGATGAGCTGTGCAGGAGGCTAAC

AGGAAATTAGCAATAGAACGGTTAAGAAAAAGGGGAATACTGAGTAGCGACCAATTGAAT
AGGAAATTAGCAATAGAACGGTTAAGAAAAAGGGGAATACTGAGTAGCGACCAATTGAAT

CGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGCCTCTCGCAGTTACTAGTGGCAGC
CGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGCCTCTCGCAGTTACTAGTGGCAGC

AATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAATCATAATGGACAACCGTCT
AATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAATCATAATGGACAACCGTCT

—————————————————————————— TACTTCACTTTATGGTAGCGGAGT-AGTGATGGA
GCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTAGTTGATGGA
GCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTAGTTGATGGA

khkkhkkhkkhkrxhkkkkhkkhkhkkkhkkhkxkhkxkxk * koK k ok ok k

AGTAAAAGGGATGTGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAGCATA
AGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAGCATA
AGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAGCATA

R R e S b I b S b I L S db i Sb b S b e S b b Sb eI R I 2h b b Sb b b b Sh e S b b Sb b b b S b S Sb b b I Sh b S Y

AGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT
AGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT
AGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT

kA hkkhkrkhhkrhkhkhhkhkhkhkrhkhkhhhkrhkhkhhkhkhkhkrhhkrkhhkrhkrhhkrhkhkrhkkhkrkhhkrkrhkhkrkkxk*k

ATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGAATCT
ATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGAATCT
ATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGAATCT

R R e S b I b b Sb b b Sh S S Sb b S SE S b b Sb eI b b Sh b S db I Sb b b 2h e S 2b b Sb b S b S 2b S Sb b b I Sh b S 3

GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG

660

672
701
719

732
756
747

120
58

180
118

240
178

300
238

33
360
298

93
420
358

153
480
418

213
540
478

273



RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADFp

33RADRp
RAD14
33RADfp

33RADRp
RAD14
33RADFp

SOD1

33SOD1Fp
sop1
33SOD1Rp

33SOD1Fp
sop1
33SOD1Rp

33S0D1Fp
SoD1

GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG
GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG

Ak kA hk kA hhkhkhhkhhkhkhhkrhkhkrhhkhhhkhhkhkhkhhkhhrhhkrhkhkrhkhkhkhhkhkhkdhkkhxhkrxkhkkxk

AAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT
AAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT
AAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT

KA A A A AR AR A A A A A A AR A AR A A A AR A A AR A A A A AR A A A A A A A A A A AR A A A A A A A X kK

GAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGTT
GAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGTT
GAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGTT

KA A A A AR AR A A A A A A AR A AR A A A AR A A A IR A A A AR A A A A A A A A A A AR A A A A A AR AR X kK

TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATGT
TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATGT
TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATGT

khkhkkhkhkhkhhhkhkhhkhkhkrhkhkhhkhkhhhkhkhhkhkhkrhkhkhhhkrhkhkhkhkrhkhkrhkkhkhkhhkrkkxkkhkrxkhkkxk*k

AAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACTA
AAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACTA
AAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACTA

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

GAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGAA
GAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGAA
GAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGAA

khkhkkhkhkhkrhkhkhkhhkhkkhkrhkhkrhhkrhkhkhhhAhkhkrhkhkrhhkrhkhkhkhkrhkhkrhkkhkhkhhkrkhxkhkhkxkhkkxk*k

GTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGIGAAGAAGGTTTAGATGAGGAATGGCAA
GTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGGGAAGAAGGTTTAGATGAGGAATGGCAA

CGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAAGGAA
CGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAAGGAA

ATGCGACTGAAAACAAGAGCTCAAGAATATACTAATAGATTAAGAGAAAAGAAGCATGGG
ATGCGACTGAAAACAAGAGCTCAAGAATATACTAATAGATTAAGIGAAAAGAAGCATGGG

AAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGGTTAT
AAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGGTTAT

————————————————————————————————— ACGTCCCAGGTGCCTCTGGTGTGTGGG
-—-AllGET T2 ABCAGTCGCAGTGT TAAAGGGTGATGCCGGTGTCTCTGGTGTTGTCAAG
TTAAGGTTTAAAACAGTCGCAGTGTTAAAGGGTGATGCCGGTGTCTCTGGTGTTGTCAAG

* K * K * K * K *

TCCTTGAGCAAATCCAAAAAAGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAACAGT
TTCGAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAACAGT
TTCGAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAACAGT

* K * Kk Kk kK R R S b b b b b I S b S b b Sb b b Sh S SE b b b Sb S 2b S Sb db b 2b 4

CCTAACGCAAAACGGGGGTTCCACATTCATGATTTTGGAAATGCCACCAAGGGTTGTGTC
CCTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCAATGGTTGTGTC

600
538

333
660
598

393
720
658

453
780
718

513
840
778

573
900
838

633
960
838

693
1020
838

753
1080
838

813
1140
838

815
1200
838

27
57
60

87
117
120

147
177



33S0D1Rp

33S0D1Fp
SoD1
33S0D1Rp

33S0D1Fp
sob1l
33S0D1Rp

33S0D1Fp
sob1
33S0D1Rp

33S0D1Fp
SoD1
33S0D1Rp

33S0D1Fp
sob1
33SOD1Rp

COX2

33CoxFp
Cox2
33CoxRp

33CoxFp
Cox2
33CoxRp

33CoxFp
Cox2
33CoxRp

33CoxFp
Cox2
33CoxRp

33CoxFp
Cox2
33CoxRp

33CoxFp
Cox2
33CoxRp

33CoxFp
Cox2
33CoxRp

33CoxFp
Cox2

CCTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCAATGGTTGTGTC

KAkKNkKAAkKKIKhAk *AKhhk *AARAAIAAAhAAIAAA Ak K, *hkkdkhkk, K*hkhkkhkhkkhkkhhk Kk *hkkxkrhkkxkk%

TCTGCTGGTCCTCACTTCAATCCTTTCAAGAAAACACATGGGGCTCCAACTGACAAATTC
TCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAACTGACGAAGTC
TCTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAACTGACGAAGTC

hhkhkhkhkhkhhkhkhkhkhkhkrhkhkrhkhkhkhhkhhkhhkhkrhkkhrkh *hkhkrkhkhkkhkh *khkrkkhkrkhkhkrkhkkkx **x *%

AAACATGTCGGTGACATGGGTAACGTAAAGACGGACAAAAATGGTGTGGCCAAGGGCTCC
AGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGGCCAAGGGCTCC
AGACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGGCCAAGGGCTCC

K KK AR A AAA A A AKRA AR A AR AR AR AR AA A A A KA I A K, Ah A A Ak A A I kA A Ak A Ak kA h kK

TTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAAAAGCGTCTTT
TTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAAGCGTCGTT
TTCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAAGCGTCGTT

KA KK AR A A A A A A AR A AR A A A AR AR A IR A A A AR A A A A A A AN A AR A AR, Ak Ak hkk* |%

ATCCCCCCCGGCCAAAATGACTTAGGTAAGGGTGACACTGAA.AATCTTTGAAIACTGGT
ATCCACGCCGGCCAAGATGACTTAGGTAAGGGTGACACTGAAGAATCTTTGAAGACTGGT
ATCCACGCCGGCCAAGATGACTTAGGTAATAGTGTGTATCTA.AGCAGTACATIAGGAAG

khkxk kK kAkkrkkrkk khkkhkkkhkkxkkkk * % k% * * ok * *

AATGCCGGTCCAAGACCAGCCTGTGGTGTCTATGGTCAAACAAAAAAAAAA 438

AATGCCGGTCCAAGACCAGCCTGTGGTGTCATTGGTCTAACCAACTAA--- 465
AACGGTGATARAGTGTGATGACTGC-=======—=======—————————— 445
* Kk K *  Kx * *
—————————————————————————————————————————————————————————— AC

———————— ATGTTAGATTTATTAAGATTACAATTAACAACATTCATTATGAATGATGTAC
TTTTTATTATGTTAGATTTATTAAGATTACAATTAACAACATTCATTATGAATGATGTAC

* K

AACACCTTATGCATGTTTATTTTCAGGATTCAGCAACACCAAATCAAGAAGGTATTTTAG
CAACACCTTATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGAAGGTATTTTAG
CAACACCTTATGCATGTTATTTTCAGGATTCAGCAACACCAAATCAAGAAGGTATTTTAG

* *  *x khkhkhkrkhkhkrhkhkhkhhkhkhkhhkhkrhkkhkrhhkhkhhkrkhkrhkhkrhkkhkrhkxhkxkx

AATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTATCTTGAATGT
AATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTATCTTGAATGT
AATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAGTATCTTGAATGT

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

TATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATATTAAACATG
TATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATATTAAACATG
TATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAATATATTAAACATG

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

GACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAATTATTGCTT
GACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAATTATTGCTT
GACAAACTATTGAAGTTATTTGAACAATTTTTCCAGCTGTAATTTTATTAATTATTGCTT

kA hkkhkrkhhkrhkhkhhkhkhkhkrhkhkhhhkrhkhkhhkhkhkhkrhhkrkhhkrhkrhhkrhkhkrhkkhkrkhhkrkrhkhkrkkxk*k

TTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTATAACTATTA
TTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTATAACTATTA
TTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCACCAGCTATAACTATTA

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

AAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTATTAATGATAGTG
AAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTATTAATGATAGTG
AAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGATTTTATTAATGATAGTG

kA hkkhkrkhhkrhkhkhhkhkhkhkrhkhkhhhkrhkhkhhkhkhkhkrhhkrkhhkrhkhkhhkrhhkrhkhkhkhhkrkrhkhkxkkxk*k

GTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAGAAGGTCAAT
GTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAGAAGGTCAAT

180

207
237
240

267
297
300

327
357
360

387
417
420

52
60

62
112
120

122
172
180

182
232
240

242
292
300

302
352
360

362
412
420

422
472



33CoxRp

33CoxFp
Cox2
33CoxRp

33CoxFp
Cox2
33CoxRp

33CoxFp
Cox2
33CoxRp

33CoxFp
Cox2
33CoxRp

33CoxFp
Cox2
33CoxRp

HSP34

RAD14

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp

GTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTATTAGAAGAAGGTCAAT

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

TAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACATATTAGATTCG
TAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACATATTAGATTCG
TAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGATACACATATTAGATTCG

khkhkkhkhkhkhhkhkhkhhkhkhkrhkhkhhhkrhhkhkhhAhkhkrhkhkhhhkrhkhkhkhkrhkhkrhkkhkhkhhkrkrxkkrxkhkkxk*k

TTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGGTATTAAAGTTG
TTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGGTATTAAAGTTG
TTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAGTTTAGGTATTAAAGTTG

KA A KA AR AR A A A A A A AR A A A A A A AR AR A I A A A A A KNI A A A A A IR A A AR A A AR A AR AR Kk K

ATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAGAGAGAAGGTGTCTTCT
ATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGAGAAGGTGTCTTCT
ATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCAAAGAGAAGGTGTCTTCT

KA KA A AR AR AR A AR AR A AR A A A AR AR A I A A A A A KNI A A XA A, A Ak A Ak A kA kA xAh k%

ATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAATATGCCAATTAAIATCGAAG
ATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAATATGCCAATTAAGATCGAAG
ATGGAGCATGTTCTGAGTTGTGTGGGACAGGTCATGCAAAATATGCCCAATTIAGATA——

Ak hkhkhkrhhkhkhkhkhhkhhkrhkhkhkhkrhhkkhhkrhhkhkkhkhhhkhkkxkkxk*x * *
CAGTATCATTACCTAAATTHTTGGAATGAT TAA NN~ Bl B2 ~222ARR 712
CAGTATCATTACCTAAATTTTTGGAATGATTAAATGAACAATAA-————— 756
—————————————————————————————————————————————————— 718

AACCGTGGGTTTCTTTTTACTAACAATTTAACGATGAGATGAGCTGTGCAGGAGGCTAAC
AACCGTGGGTTTCTTTTTACTAACAATTTAACGATGAGATGAGCTGTGCAGGAGGCTAAC

AGGAAATTAGCAATAGAACGGTTAAGAAAAAGGGGAATACTGAGTAGCGACCAATTGAAT
AGGAAATTAGCAATAGAACGGTTAAGAAAAAGGGGAATACTGAGTAGCGACCAATTGAAT

CGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGCCTCTCGCAGTTACTAGTGGCAGC
CGAATAGAAAGTAGGAATGAACCTTTAAAAACCCGGCCTCTCGCAGTTACTAGTGGCAGC

AATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAATCATAATGGACAACCGTCT
AATCGGGATGATAATGCAGCAGCCGCAGTACATGTGCCAAATCATAATGGACAACCGTCT

——————————————————————————————————— TTATGGTAGCGGAGTAGTTGATGGA
GCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTAGTTGATGGA
GCGCTTGCTAACACTAACACTAACACTACTTCACTTTATGGTAGCGGAGTAGTTGATGGA

hhkrhkkhkrkhkhkrkhkhkhhkhkhkkxhkhkxkhkxk*k

AGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAGCATA
AGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAGCATA
AGTAAAAGGGATGCGTCGGTACTCGACAAAAGGCCAACGGATAGAATCAGACCTAGCATA

R R e S b I b b Sb b b Sh S S Sb b S SE S b b Sb eI b b Sh b S db I Sb b b 2h e S 2b b Sb b S b S 2b S Sb b b I Sh b S 3

AGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT

480

482
532
540

542
592
600

602
652
660

662
712
718

120
64

180
124

240
184

300
244

25
360
304

85
420
364

145



RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

34RADRp
RAD14
34RADFp

AGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT
AGGAAACAAGATTACATTGAGTACGATTTTGCCACCATGCAGAACTTGAATGGTGGTTAT

khkhkkhkhkhkhhhkhkhhkhkhkrhkhkhhkhkhhhkhkhhkhkhkrhkhkhhhkrhkhkhkhkrhkhkrhkkhkhkhhkrkkxkkhkrxkhkkxk*k

ATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGAATCT
ATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGAATCT
ATCAACCCTAAGGACAAGCTTCCAAATTCTGACTTTACCGATGACCAAGAATTTGAATCT

KA A A A AR AR A A A A A A AR A AR A A A AR A A AR A A A A AR A A A A A A A A A A AR A A A A A A A X kK

GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG
GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG
GAGTTTGGATCTAAAAAGCAGAAGACACTACAGGACTGGAAAAAGGAACAACTTGAACGG

KA A A A AR AR A A A A A A AR A AR A A A AR A A A IR A A A AR A A A A A A A A A A AR A A A A A AR AR X kK

AAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT
AAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT
AAAATGCTGTACGAAAATGCACCTCCTCCAGAGCATATTTCAAAGGCGCCGAAATGTATT

khkhkkhkhkhkhhhkhkhhkhkhkrhkhkhhkhkhhhkhkhhkhkhkrhkhkhhhkrhkhkhkhkrhkhkrhkkhkhkhhkrkkxkkhkrxkhkkxk*k

GAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGTT
GAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGTT
GAATGTCATATTAATATTGAGATGGATCCTGTGCTACATGATGTGTTCAAGTTACAAGTT

KA AR A AR AR A AR A AR AR A AR A A A AR AR A A A A AR AR AR AR A AR A A AR A AR A AR A A Xk K

TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATGT
TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATGT
TGTAAACAGTGTTCTAAGGAGCATCCAGAAAAGTATGCACTACTGACGAAAACAGAATGT

khkhkkhkhkhkrhkhkhkhhkhkkhkrhkhkrhhkrhkhkhhhAhkhkrhkhkrhhkrhkhkhkhkrhkhkrhkkhkhkhhkrkhxkhkhkxkhkkxk*k

AAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACTA
AAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACTA
AAGGAAGATTACTTTTTAACAGACCCCGAATTGAATGATGAGGATCTCTTTCATAGACTA

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

GAAAA-GCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGA
GAAAA-GCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGA
GAAAAAGCCGAACCCTCATTCGGGGACATTTGCAAGAATGCAACTATTTGTTAGATGTGA

khkhkkhkk hhhkhkhkkhhkhkhkrhkhkrhhkrhkhkhhhhkhkrhkhkrhhkrhkhrhkhkrhkhkrhkhkhkhhkrkrhkhkxkhkkxk*k

AGTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGIGAAGAAGGTTTAGATGAGGAATGGCA
AGTGGAAGCCTTTGCGTTCAAGAAATGGGGTGGGGAAGAAGGTTTAGATGAGGAATGGCA

ACGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAAGGA
ACGTCGTGAAGAAGGAAAGGCTCACAGAAGGGAGAAAAAATACGAAAAGAAAATCAAGGA

AATGCGACTGAAAACAAGAGCTCAAGAATATACTAATAGATTAAGIGAAAAGAAGCATGG
AATGCGACTGAAAACAAGAGCTCAAGAATATACTAATAGATTAAGGGAAAAGAAGCATGG

GAAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGGTTA
GAAAGCCCATATTCATCATTTTAGTGATCCAGTTGATGGAGGTATTGATGAAGACGGTTA

rcaaATii22 i --—-—---—---—-—--—-—---—-- -
TCAAATTCAAAGAAGAAGATGTACAGACTGCGGGCTAGAAACTGAAGAAATTGACATTTA

480
424

205
540
484

265
600
544

325
660
604

385
720
664

445
780
724

505
840
784

564
899
844

624
959
848

684
1019
848

744
1079
848

804
1139
848

820
1199
848



SOD1

34S0OD1Fp
SOD1
34S0OD1Rp

34SOD1Fp
SOD1
34S0OD1Rp

34S0D1Fp
SoD1
34S0D1Rp

34S0OD1Fp
SOD1
34S0OD1Rp

34S0D1Fp
SoD1
34SOD1Rp

34S0OD1Fp
SOD1
34S0OD1Rp

34S0D1Fp
SoD1
34S0D1Rp

34S0D1Fp
SoD1
34SOD1Rp

COX2

COX
34COXFp
34COXRp

COX
34COXFp
34COXRp

COX
34COXFp
34COXRp

COX
34COXFp
34COXRp

COX

—————————————————————————————— ACTGGAGCCGGGTGACTCTGGTGTGTGGGT
--ATGGTTCAAGCAGTCGCAGTGTTAAAGGGTGATGCCGGTGTCTCTGGTGTTGTCAAGT
TTARGGTTCHABEAGTGCAGTGT TARAGGGTGATGCCGGTGTCTCTGGTGTTGTCAAGT

*x kX k% * K * K * x

TCTAGAGGTAATCCAAAACAAAGCCAACCACTGTCTCTTACAAAATCGCTGGTAACAGTC
TCGAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAACAGTC
TCGAACAGGCTTCCGAATCCGAGCCAACCACTGTCTCTTACGAGATCGCTGGTAACAGTC

* Kk K * *kk KAk K KAKAAIAKAAKARAAAAA KA AKX KA * *hkkdhAhAkhkhAkhAkhk Ak kxhkkh %k

CTAACGCAAAACGGGGGTTCCACATTCATGATTTTGGAAATGCCACCAAGGGTTGTGTCT
CTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCAATGGTTGTGTCT
CTAACGCAGAACGTGGGTTCCACATTCATGAGTTTGGAGATGCCACCAATGGTTGTGTCT

kA rkhkhkhkkhkk hhkkhkkhk hhkrhkkhkhkhhkhkhkhhhkrhkhkdx dhhkkhhkrkhk hkhkrhkhkrkhkhkrkh *khkhkhkkhkhkrkxk

CTGCTGGTCCTCACTTCAATCCTTTCAAAAAAACACATGGGGCTCCAACTGACAAATTCA
CTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAACTGACGAAGTCA
CTGCTGGTCCTCACTTCAATCCTTTCAAGAAGACACATGGTGCTCCAACTGACGAAGTCA

KAKXKAKRKAXAKAAXANAAKANAXAKAIAAA XK A KNI XA A, kK, K *Ahkk khkhkhk *hkkhkhkkhkkhkkk hkk *k*x **% **k%

AACATGTCGGTGACATGGGTAACGTAAAGACGGACAAAAATGGTGTGGCCAAGGGCTCCT
GACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGGCCAAGGGCTCCT
GACATGTCGGTGACATGGGTAACGTAAAGACGGACGAAAATGGTGTGGCCAAGGGCTCCT

khkhkkhkhkhkhkrhkhkhkhhkhkhkrhkhkrhkhkrhkhkhkhhkhkhkrhkhrkh *hkhkhkhhkhkhkrhkhkrhkhkrhkhhkhhkhkxk

TCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAAAACCGTCTTTA
TCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAAGCGTCGTTA
TCAAGGACTCTTTGATCAAGCTTATCGGTCCTACCTCCGTTGTAGGCAGAAGCGTCGTTA

KAKAKA KNI AKAAKAKAAKRA AR A A A AR AR AR AA A A AN A A A A XA A AR AR AR A A XK *k Xk kK *k **k%

TCCACCCCGGCCAAAATGACTTAGGTAAGGGTGACACTGAAIAATCTTTGA——AAACTGG
TCCACGCCGGCCAAGATGACTTAGGTAAGGGTGACACTGAAGAATCTTTGA--AGACTGG
TCCACGCCGGCCAAGATGACTTAGGTAATAGGTGATCACAGIAGTAATCAGGAAGACTGG

KAk kk KAhkkAkhkAkkhkk *AhkkkkAkkAkrAkk Ak KAk kK * * * * K * * kkk kK

TAATGCCGGTCCAAJACCAGCCTGTGGTGTCATTGGTCTAAAACAACTAAAR 440
TAATGCCGGTCCAAGACCAGCCTGTGGTGTCATTGGTCTAACCAACTAA-—— 465
TGATAACGTCCATGcACTC---——————— o 4

————————————————— AGTTAGATTTATTAAGATTACAATTAACAACATTCATTATGA
———————————————————————————————————————————————— AAATTCTTATGA
TTTTTTTTTTTTTTTTAAGGTTAGATTTATTAAGATTACAAT TAACAACATTCATTATGA

* ok * Kk Kk ok x

ATGATGTACCAACACCTTATGCATGTT-ATTTTCAGGATTCAGCAACACCAAATCAAGA-
ATGATGTACCAACACCTTATGCATGTTTATTTTCAGGATTCAGCAACACCAAATCAAGGA
ATGATGTACCAACACCTTATGCATGTT-ATTTTCAGGATTCAGCAACACCAAATCAAGA-

kkhkkhkkhkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhhkhhkhhkhk hhhkhhkhhkhhkhhkrhkrhkrhkrhkrhkrhkrhrkxxx

AGGTATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATTTTAGGTTTAG—
AGGTATTTTACAATTACATGATAATATTATGTTTTATTTATTATTTATTTTAGGTTTAGT
AGGTATTTTAGAATTACATGATAATATTATGTTTTATTTATTAGTTATCTTAGGTTTAG—

AkhkhhAkkhkhhkk Ak, KAAAAAAIhAAA A A A A d A d A hAhAhAhhh kA hkrkhk k hhk*x *hkhhkhrkhrxkkx%x

TATCTTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAAT
GATCTTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAAT
TATCTTGAATGTTATATACAATTGTTATAACATATTCAAAAAATCCTATTGCATATAAAT

hhkrxhkhkhkhhkhkhkhhhkrhhkrhkhkhhhkhhkhrhhkrhhkrhkhkhhhkhkhkrhkhkrhhkrhkhkhkhkdkhhkxhkhkxkxx

ATATTAAACATGGACAAACTATTGAAGTTATTTG---AACAATTTTTCCAGCTGTAATTT
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118
120

150
178
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238
240

270
298
300

330
358
360

388
416
420

43
12
60

101
72
118

160
132
177

220
192
237

277



34COXFp
34COXRp

COX
34COXFp
34COXRp

COX
34COXFp
34COXRp

COX
34COXFp
34COXRp

COX
34COXFp
34COXRp

COX
34COXFp
34COXRp

COX
34COXFp
34COXRp

COX
34COXFp
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COX
34COXFp
34COXRp

COX
34COXFp
34COXRp

ATATTAAACATGGACAAACTATTGAAAGTTETTTGCAACAATTTTTTCCAGCTGTAATAT
ATATTAAACATGGACAAACTATTGAAGTTARTTTGA-A-CAATTTTTCCAGCTGTAATTT

krkhkkhkrkhkkrhkkhkhkkhkkxhkkhkhkhkkrxkk*xk * o Kk k * kekkkhkkrhkkhkhkkhkkhkkxkhk ok

-TATTAATTATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCA
TTATTAATTATTGCTTTTCCTTCATTTATTTTATTATATTTATGTGATGAAGTTATTTCA
-TATTAATTATCGCTTTTCCTTCATTTATTCTATTATATTTATGTGATGAAGTTATTTCA

KAKNKAAKNAAAK] KAAKAXAAIAAAIAKAAKARAAKX A h A A AA XA A A A AR A A AR A A AR A AR KA,k K

CCAGCTATAACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGAT
CCAGCTATAACTATTAAAGCTATTGCATATCATTGATATTGACAATATGAATATTCTGAT
CCAGCTATAACTATTAAAGCTATTGGATATCAATGATATTGAAAATATGAATATTCAGAT

khkhkkhkhkhkhkhhkhkhkhhkhkkhkrhkkhkrhkkhkrhkhkkh dhkkhkrkhkhkoehkhkhhkhkhkkhhkh *hkkhkhkkhkkhkrkhrhkkhkrkhk o xkk*k

TTTATTAATGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTA
TTTATTATTGATAGTGGTGAAACTGATGAATTTGAATCATATGTTATTCCTGATGAATTA
TTTATTAATGATAGTGGTGAAACTGTTGAATTTGAATCATATGTTATTCCTGATGAATTA

KEAKAKKAAK e KA KK A XA AKRAXAKAAAAAK e KA KA A XA KAA KNI XAKAA XN A AN A XA A I A A XA AN A XA AKXk K

TTAGAAGAAGGTCAATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGAT
TTGGAAGAGCGTCAATTAAGATTATTACATCCGGATACTTCGATCATTGTACCTGAATAT
TTAGAAGAAGGTCAATTAAGATTATTAGATACTGATACTTCTATAGTTGTACCTGTAGAT

* ok kkkokx krxhkkhkrkhkkhkrhkhkhkhkhkhkkhkrxk *k * *kkrkkrxk **k kxkhkkhkrkhkkhkxk ok Kk

ACACATATT-AGATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAG
ACTCTCCTTGTATTACATTGTTACAGCTGCTGAGATTATTTGAGAATTTGCTATCCCTTG
ACACATATC-AGATTCGTTGTAACAGCTGCTGATGTTATTCATGATTTTGCTATTCCAAG

kK e Kk . * . ek ek kAhkkhkkoekkkkAk AKXk Ak kK * Kk kKK e kk e kkAkhkKkAhkKhk Kkeo ok

TTTAGGTATTAAAGTTGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCA
TTTATGTATTTCAGTAGACGCTACTCCAGATAAATTAAATCTAATTCCTACTATAATTCT
TTTAGGTATTAAAGTTGATGCTACTCCTGGTAGATTAAATCAAGTTTCTGCTTTAATTCA

khkhkkhk hhkhkhkkoe hhkkoekkhk hhkrkhkhkhkkhkok Khk Khhkhkhkhkhkkhkkok Khk Khk kkoekhkhhkkhkrko

AAGAGAAGGTGTCTTCTA--TGGAGCATGTTCTGAGTTGTGTGGGAC-AGGTCATGCAAA
GTGATTCTGAGACACTCTTCTTGAATTTGTTGTTGCTTAAGCCGGACAAGAACATGCATA
AAGAGAAGGTGTCTTCTAT--GGAGCATGTTCTGAGTTGTGTGGGAC-AGGTCATGCAAA

ok k. Kook e ko . * % sk Kk kk Kk * ke % khkxk kk ek kkkkk ok

TATGCCAATT-AAGATCGAAR-CAGTATCA-JTACCTAAATTTTTI§G-AATGATJAAAT-
TAGGTGTTGTTA-CATCAATCACAATAACATGTACGTTARATTGTAGTCTTGATAAAATC

TATGCCCAATTAAGATCGAA-—————— GCCAGTTCCATCATT——=———————————=—————
* Kk Kk H * K ***-*: *- *:* ::‘*:*
-B2ic@lr2r-—--———-————- 756

TAACCCTTAAAAAAAAAAAAAAA 754
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252
294

336
312
353

396
372
413
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635
612
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