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Table S1. Plasmids list

Name Description Source | GenBank
pGS124 Peap-MEL1-Taox1 This study OR763072
pGS170 KpHis4 upstream and downstream homologous This study | OR763072

arms
pGS178 used for single-crossover to knock out Ku70 This study | OR763070
pGS188 empty gRNA plasmid with an SpCas9 expression | This study | OR298115
cassette
pGS188- gRNA plasmid targeting DNA ligase IV with an This study | OR763068
KpDNL4 SpCas9 expression cassette
pGS188- gRNA plasmid targeting KanMX with an SpCas9 | This study | OR763069

KanMX expression cassette
pGS188- gRNA plasmid targeting KpHis4 with an SpCas9 | This study | OR763067
KpHis4 expression cassette
pGS327 empty gRNA plasmid,no SpCas9 expression This study | OR298114

cassette,derived from pGS188

pCrtE PapH2-crtE-Tpas1 This study | OR763076

pCrtl Pgap-crtl-Tpasz This study | OR763075
PCrtYB-1 Prepi-crtYB-Trsa1 This study | OR763073
pCrtYB Prepi-crtYBWS'R-Trgas This study | OR763074
ptHMG1 Prear-tHMG 1-Taox1 This study | OR763077
pGS287 Pcapr-ERG10-Tprump20 This study | OR763066
pGS288 Ppci1-ERG8-T7pi1 This study | OR763065
pGS289 Ppcp-ERG12-Tcar1 This study | OR763064
pGS290 P1aL1-MVD1-Trph1 This study | OR763063
pGS291 Pumsr1c3-ERG20-T apH2 This study | OR763062
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pGS292 Pepu1-mERG13-TrLp1 This study | OR763061
pGS293 Prpir-mIDI1-Tgew14 This study | OR763060
pGS332 gRNA expression cassette for targeting KpHis4 This study | OR763059
derived from pGS327
pGS492 gRNA expression cassette for targeting This study | OR763058
KpADH900 derived from pGS327
pGS575 gRNA expression cassette for targeting This study | OR763055
KpADH900-2 derived from pGS327
pGS566 gRNA expression cassette for targeting //-4 This study | OR763057
derived from pGS327
pGS567 gRNA expression cassette for targeting /-5 This study | OR763056
derived from pGS327
pGS568 gRNA expression cassette for targeting /-6 This study | OR763054
derived from pGS327
Table S2. Strains list
Strain Description Source
CBS7435 Komagataella phaffii Wild type Purchased
from
Invitrogen
Kp6 CBS7435 Ku70 A::KanMX This study
Kp9 CBS7435 DNL4 AKu70 A::KanMX This study
Kp12 CBS7435 DNL4 AKu70 A ::Puxt1-SpCas9-Tpas1 This study
zw69 CBS7435 DNL4 AKu70 A ::Prxt1-SpCas9-Tpas1 This study
ADH900:: Pgap-crtl-Tpasz2-Prepi-crtYB-Trea1-Prea1-
tHMG 1-Taox1-PapHz-crtE-Tpas1-Pear-ER G 10-Trup2o-
Preci1-ERG8-Ttpri1-Ppcp1-ERG 12-Tcar1-PraLi-
mMMVD1-TepH1-Pusr1c3-ERG20-T apH2-Papmi-
MERG13-Trp1-Prpi--mIDI1-Tgewi4
Zw106 CBS7435 DNL4 AKu70 A ::PrxT1-SpCas9-Tpas1 This study
ADH900:: Peap-crtl-Tpas2-Peap-tHMG 1-T aox1-Pcap-
CrtE-Tpas1-Peap-crtYBYVO'R-Tpypzo
zw107 CBS7435 DNL4 AKu70 A::Prxt1-SpCas9-Tpas1 This study
ADH900:: Peap-crtl-Tpas2-Peap-tHMG 1-T aox1-Pcap-
CrtE-Tpas1-Peap-crtYBWO'R-Tpypzo
Zw109 CBS7435 DNL4 AKu70 A ::PrxT1-SpCas9-Tpas1 This study
ADHO900:: Peap-crtl-Tpasz-Prep1-crtYB-Trsa1-Prsat-
tHMG 1-Taox1-PapHz-crtE-Tpas1-Peap-ERG 10-Tpup20-
Prci1-ERG8-Trpi1-Ppcp1-ERG12-Tear1-PraLi-
mMMVD1-TepH1-Pusr1c3-ERG20-T apH2-Papmi-
MERG13-Trp1-Prpi--mIDI1-Tgewi4
Table S3. Primer list
Name sequence Application

KpDNL4-DHA-F

AGTGGATCAATGCGAAGGATAGGGCTGGGT
GATGATCTACCAATC

KpDNL4-DHA-R

GACGAGGACTTCGCTAACCGTCACG

KpDNL4-UHA-F

ACGCGCGCGTGGTAGAAGTTTATCT

KpDNL4-UHA-R

ATCCTTCGCATTGATCCACTGTTGGAGCGC
ATTCTATTCTCATAC

used for knock
out KnDNL4

kpHis4-UHA-F

GCAAAGTTGGTAGATGTGACTTCCACT




kpHis4-UHA-R-pGAP

GGACGAGGACACCAAGACATTTCTACAAAA
ACTGGGAAAGGAGCTTCTAACACAGG

PGAP-F-KpHis4-UHA

CCTGTGTTAGAAGCTCCTTTCCCAGTTTTTG
TAGAAATGTCTTGGTGTCCTCGTCC

TAOX1-R-KpHis4-

GACTACACCAGGGCAAGTCTCAACTTTTCA

DHA CTTAATCTTCTGTACTCTGA
KpHis4-DHA-F- TCAGAGTACAGAAGATTAAGTGAAAAGTTGA
TAOX1 GACTTGCCCTGGTGTAGTC

KpHis4-DHA-R1

TTAAATAAGTCCCAGTTTCTCCATACGAACC

used for
integration of
MEL1
at KpHis4 locus

kpKu70-DHA-F

AATACATCCAGTTCAAGTTACCTAAACAAAT
CAAAGCCTCCAAAAAGGCAGATCTCATCG

KpKu70-DHA-R

CGTTAATCTACAGTTAGCAGAGTGC

KpKu70-UHA-F

CCAGATGTAATCACCGCCGCTGAAT

kpKu70-UHA-R

ACTCCCAAAGTGTCAGTCACAAGGGTCTCC
TCACTGACATTCTCTAAGATGATCTGGAGC

pHTX1-F-Ku70-DHA

CGATGAGATCTGCCTTTTTGGAGGCTTTGAT
TTGTTTAGGTAACTTGAACTGGATGTATT

TDAS1-R-KpKu70

GATCATCTTAGAGAATGTCAGTGAGGAGAC
CCTTGTGACTGACACTTTGGGAGTCCCTAT

used for integration
of SpCas9
at KpKu70 locus

KpADH900-DHA-F-
TPMP20

AGACACCAGGTCATTGAACTAACGACAAGG
TTAAGACGGTGGCTACTACCATC

KpADH900-DHA-R

ATTATTGACTATACACTTAATCGGCAGATAA
GAAAATCTTG

KpADH900-UHA-F

TCAAATGTAACATTGGAATGATTCGATTTGA

KpADH900-UHA-R-

TGGACGAGGACACCAAGACATTTCTACAAA

pGAP AAGGGTGAGGAACGTTCTCAACCATA
pGAP-F-ADH900- CAATATGGTTGAGAACGTTCCTCACCCTTTT
UHA TGTAGAAATGTCTTGGTGTCCTCGT

pGAP-F-TAOX1

CTCTTCAGAGTACAGAAGATTAAGTGAAATT
TTTGTAGAAATGTCTTGGTGTCCTCGTCC

pGAP-F-TDAS1

GGACTCCCAAAGTGTCAGTCACAAGGGTCT
TTTTGTAGAAATGTCTTGGTGTCCTCGTCC

pGAP-F-TDAS2

AAAGGAGGAACCAGTTTACGAACCCCGTCT
TTTTGTAGAAATGTCTTGGTGTCCTCGTCC

TAOX1-R-pGAP

GACGAGGACACCAAGACATTTCTACAAAAAT
TTCACTTAATCTTCTGTACTCTGAAGAG

TDAS1-R-pGAP

GGACGAGGACACCAAGACATTTCTACAAAA
AGACCCTTGTGACTGACACTTTGGGAGTCC

TDAS2-R-pGAP

GGACGAGGACACCAAGACATTTCTACAAAA
AGACGGGGTTCGTAAACTGGTTCCTCCTTT

TPMP20-R-
KpADH900-DHA

GCAGATGGTAGTAGCCACCGTCTTAACCTT
GTCGTTAGTTCAATGACCTGGTG

pGAP-F-TPMP20

TCCAGACACCAGGTCATTGAACTAACGACA
AGTTTTTGTAGAAATGTCTTGGTGTCCTCG

TPMP20-R-pGAP

CGAGGACACCAAGACATTTCTACAAAAACTT
GTCGTTAGTTCAATGACCTGGTGTCTGGA

KpHis4-DHA-F-
TGew14

GACTAGTATATACGCATCCTTCCCGTCGTTA
GTTGAGACTTGCCCTGGTGTAGTC

pADH2-F-TAOX1

TCCTCTTCAGAGTACAGAAGATTAAGTGAAA
CGCAGCGTTTTCTGACGGTACTAGA

pFBA1-F-TFBA1

GCTCACAGCGTACACATCACCACTCATTTCT
CTATTGAACGGcttgaaatitgg

pFBP1-F-TDAS2

AGGAACCAGTTTACGAACCCCGTCTGCTCA
AACGAGTGGAGAGGGAAATC

pGPM1-F-TADH2

ATCTAGCGACTCTGGCAGATAAGATATCAAT
ACCTTGGGTTATTAGTAGTGTCCG

pMSR1c3-F-TFDH1

gtttcteettcaaactTCTCACCTCCTTTTAGTGCAG
TTGCGCCGTGATTTC

used for multi-
fragment
integration




pPGD1-F-TTPI1

CTGTATCTGTAACCCAAGGGGTGGATTATG
GTAGaatcatcaattggaatGACCCTATCG

pPGI1-F-TPMP20

ACCAGGTCATTGAACTAACGACAAGTAGGT
CACCTGTGTTACTAGATGTC

pTAL1-F-TCAT1

TCGAaacatcatcagaaaaCTAAACCAGAGATCG
TGTTTTGATTAAGATTGCTGCTAC

pTPIM1-F-TFLD1

TCGCGGTATTGATCGACGCTCTgtgaaaTCAA
CGAGACACTCTTCCGTCAGT

TADH2-R-pGPM1

ACTACTAATAACCCAAGGTATTGATATCTTA
TCTGCCAGAGTCGCTAGATctgga

TAOX1-R-pADH2

TACCGTCAGAAAACGCTGCGTTTCACTTAAT
CTTCTGTACTCTGAAGAGGAGTGG

TCAT1-R-pTAL1

AATCTTAATCAAAACACGATCTCTGGTTTAGt

tttctgatgatgttTCGATCATCG
TDAS2-R-pFBP1 GATTTCCCTCTCCACTCGTTTGAGCAGACG
GGGTTCGTAAACTGGTTCCT
TFBA1-R-pFBA1 ccaaatttcaagCCGTTCAATAGAGAAATGAGTG
GTGATGTGTACGCTGTGAGC
TFDH1-R-pMSR1¢c3 | AATCACGGCGCAACTGCACTAAAAGGAGGT
GAGAagtttgaaggagaaactC
TFLD1-R-pTPI1 TGACGGAAGAGTGTCTCGTTGAtttcacAGAG
CGTCGATCAATACCGCGAAG
TGcw14-R-KpHis4- | GACTACACCAGGGCAAGTCTCAACTAACGA
DHA CGGGAAGGATGCGTATATAC
TPMP20-R-pPGI1 GACATCTAGTAACACAGGTGACCTACTTGTC
GTTAGTTCAATGACCTGGT

TTPI1-R-pPGD1

attccaattgatgattCTACCATAATCCACCCCTTGG
GTTACAGATACAG

KpADH900-DHA-F-
TGew14

GACTAGTATATACGCATCCTTCCCGTCGTTG
TTAAGACGGTGGCTACTACCATCT

TGew14-R-
KpADH900-DHA

TCCGCAGATGGTAGTAGCCACCGTCTTAAC
AACGACGGGAAGGATGCGTATATAC

KpADH900-DHA-2-F-
KpADH900-UHA

ATATGGTTGAGAACGTTCCTCACCCGGATC
CTGGATTTACAACTGCAAGACCTATGGA

KpADH900-DHA-2-R

ATAGCCATGGTTGAGTCCAATCTATGTG

KpADH900-UHA-R-
KpADH900-DAH2

ATCCATAGGTCTTGCAGTTGTAAATCCAGGA
TCCGGGTGAGGAACGTTCTCAACCATA

Large DNA
fragment
knockout

CrtE-F ATGGATTACGCGAACATCCTCACAGC
Crtl-F ATGGGAAAAGAACAAGATCAGG
CrtYB-F ATGACGGCTCTCGCATATTACC
DAS2TT-R GACGGGGTTCGTAAACTGGTTCCTC
FBA1TT-R ATGAGTGGTGATGTGTACGCTGTGAGC
KpADH900-UHA-R | GGGTGAGGAACGTTCTCAACCATA
pGAP-F-CrtE GCTGTGAGGATGTTCGCGTAATCCATCTGT

GTTTTGATAGttgttcaattgattg

pGAP-F-TAOX1-2

tttgatgtttitcttgGTATTTCCCACTCCTCTTCAGA
GTACAGAAGATTAAGTGAAA

pGAP-F-TDAS2-2

TTTTTTGACCAATAAATGGAACAGGAAGGAA
AGGAGGAACCAGTTTACGAACCCCGTC

pGAP-F-TFBA1-2

ATAACACTTTGTTGTGAGACAGTAATAAAAA
GCTCACAGCGTACACATCACCACTCAT

pGAP-F2-KpADH900-

GACTCTTGCGCAGGCCGTCGTACGATAAGG

UHA GCAATATGGTTGAGAACGTTCCTCACCC
pGAP-R-Crtl CCTGATCTTGTTCTTTTCCCATCcTGTGTTTTG
ATAGttgttcaattgattg
pGAP-R-CrtE-2 TATCATCCTGAGGAGTAAACTCGAGTGGAA

TTGCTGTGAGGATGTTCGCGTAATCCAT

Construction of
yeast libraries
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pGAP-R-Crtl-2 CGATACCACATCCCACGATGATAGCTGTGG
GTTTATCCTGATCTTGTTCTTTTCCCAT
pGAP-R-CrtYB GGTAATATGCGAGAGCCGTCATCTGTGTTTT

GATAGttgttcaattgattg

pGAP-R-CrtYB-2

GACCAAGAATTGGGAGAGTATAGATCAGAT
GGATCTGGTAATATGCGAGAGCCGTCAT

pGAP-R-tHMG1

GACTTCAGTTTTCACCAATTGGTCCATCTGT
GTTTTGATAGttgttcaattgattg

pGAP-R-tHMG1-2

TTTGTACAGGAGCAGTAAAAGACTTCTTGGT
GACTTCAGTTTTCACCAATTGGTCCAT

TAOX1-R TTTCACTTAATCTTCTGTACTCTGAAGAGGA
GTGG
tHMG1-F ATGGACCAATTGGTGAAAACTGAAGTC
pTEF1-F-KpADH900- | TATGGTTGAGAACGTTCCTCACCCATAACTG
UHA TCGCCTCTTTTATCTGC

pTEF1-F-TAOX1

CTCTTCAGAGTACAGAAGATTAAGTGAAAAT
AACTGTCGCCTCTTTTATCTGC

pTEF1-F-TDAS2

GAGGAACCAGTTTACGAACCCCGTCATAAC

TGTCGCCTCTTTTATCTGC
pTEF1-F-TFBA1 GCTCACAGCGTACACATCACCACTCATATAA
CTGTCGCCTCTTTTATCTGC
pTEF1-R-Crtl CCTGATCTTGTTCTTTTCCCATcGTTGGCGA
ATAACTAAAATGTATGTAGTGAg
pTEF1-R-CrtE GCTGTGAGGATGTTCGCGTAATCCATCGTT

GGCGAATAACTAAAATGTATGTAGTGAg

pTEF1-R-CrtYB

GGTAATATGCGAGAGCCGTCATcGTTGGCG
AATAACTAAAATGTATGTAGTGAg

pTEF1-R-tHMG1

GACTTCAGTTTTCACCAATTGGTCCATcGTT
GGCGAATAACTAAAATGTATGTAGTGAg

pPGI1-F-KpADH900-
UHA

TATGGTTGAGAACGTTCCTCACCCTAGGTC
ACCTGTGTTACTAGATGTCGGATG

pPGI1-F-TAOX1

CCTCTTCAGAGTACAGAAGATTAAGTGAAAT
AGGTCACCTGTGTTACTAGATGTCGGATG

pPGI1-F-TDAS2

GAGGAACCAGTTTACGAACCCCGTCTAGGT
CACCTGTGTTACTAGATGTCGGATG

pPGI1-F-TFBA1

GCTCACAGCGTACACATCACCACTCATTAG
GTCACCTGTGTTACTAGATGTCGGATG

pPGI1-R-Crtl CCTGATCTTGTTCTTTTCCCATCTTTATCAAT
TGGTTGGAGTTGAATTATTCCGGAAG
pPGI1-R-CrtE GCTGTGAGGATGTTCGCGTAATCCATCTTTA
TCAATTGGTTGGAGTTGAATTATTCCGGAAG
pPGI1-R-CrtYB GGTAATATGCGAGAGCCGTCATCTTTATCAA
TTGGTTGGAGTTGAATTATTCCGGAAG
pPGI1-R-tHMG1 GACTTCAGTTTTCACCAATTGGTCCATCTTTA

TCAATTGGTTGGAGTTGAATTATTCCGGAAG

Table S4. Gene list and sequence

SpCas9 DNA sequence.

ATGGACAAGAAGTACTCCATTGGGCTCGATATCGGCACAAACAGCGTCGGCTGGGC
CGTCATTACGGACGAGTACAAGGTGCCGAGCAAAAAATTCAAAGTTCTGGGCAATAC
CGATCGCCACAGCATAAAGAAGAACCTCATTGGCGCCCTCCTGTTCGACTCCGGGG
AGACGGCCGAAGCCACGCGGCTCAAAAGAACAGCACGGCGCAGATATACCCGCAG
AAAGAATCGGATCTGCTACCTGCAGGAGATCTTTAGTAATGAGATGGCTAAGGTGGAT
GACTCTTTCTTCCATAGGCTGGAGGAGTCCTTTTTGGTGGAGGAGGATAAAAAGCAC
GAGCGCCACCCAATCTTTGGCAATATCGTGGACGAGGTGGCGTACCATGAAAAGTAC
CCAACCATATATCATCTGAGGAAGAAGCTTGTAGACAGTACTGATAAGGCTGACTTGC
GGTTGATCTATCTCGCGCTGGCGCATATGATCAAATTTCGGGGACACTTCCTCATCGA




GGGGGACCTGAACCCAGACAACAGCGATGTCGACAAACTCTTTATCCAACTGGTTCA
GACTTACAATCAGCTTTTCGAAGAGAACCCGATCAACGCATCCGGAGTTGACGCCAA
AGCAATCCTGAGCGCTAGGCTGTCCAAATCCCGGCGGCTCGAAAACCTCATCGCAC
AGCTCCCTGGGGAGAAGAAGAACGGCCTGTTTGGTAATCTTATCGCCCTGTCACTCG
GGCTGACCCCCAACTTTAAATCTAACTTCGACCTGGCCGAAGATGCCAAGCTTCAAC
TGAGCAAAGACACCTACGATGATGATCTCGACAATCTGCTGGCCCAGATCGGCGACC
AGTACGCAGACCTTTTTTTGGCGGCAAAGAACCTGTCAGACGCCATTCTGCTGAGTG
ATATTCTGCGAGTGAACACGGAGATCACCAAAGCTCCGCTGAGCGCTAGTATGATCA
AGCGCTATGATGAGCACCACCAAGACTTGACTTTGCTGAAGGCCCTTGTCAGACAG
CAACTGCCTGAGAAGTACAAGGAAATTTTCTTCGATCAGTCTAAAAATGGCTACGCCG
GATACATTGACGGCGGAGCAAGCCAGGAGGAATTTTACAAATTTATTAAGCCCATCTT
GGAAAAAATGGACGGCACCGAGGAGCTGCTGGTAAAGCTTAACAGAGAAGATCTGT
TGCGCAAACAGCGCACTTTCGACAATGGAAGCATCCCCCACCAGATTCACCTGGGC
GAACTGCACGCTATCCTCAGGCGGCAAGAGGATTTCTACCCCTTTTTGAAAGATAAC
AGGGAAAAGATTGAGAAAATCCTCACATTTCGGATACCCTACTATGTAGGCCCCCTCG
CCCGGGGAAATTCCAGATTCGCGTGGATGACTCGCAAATCAGAAGAAACCATCACTC
CCTGGAACTTCGAGGAAGTCGTGGATAAGGGGGCCTCTGCCCAGTCCTTCATCGAA
AGGATGACTAACTTTGATAAAAATCTGCCTAACGAAAAGGTGCTTCCTAAACACTCTC
TGCTGTACGAGTACTTCACAGTTTATAACGAGCTCACCAAGGTCAAATACGTCACAGA
AGGGATGAGAAAGCCAGCATTCCTGTCTGGAGAGCAGAAGAAAGCTATCGTGGACC
TCCTCTTCAAGACGAACCGGAAAGTTACCGTGAAACAGCTCAAAGAAGACTATTTCA
AAAAGATTGAATGTTTCGACTCTGTTGAAATCAGCGGAGTGGAGGATCGCTTCAACG
CATCCCTGGGAACGTATCACGATCTCCTGAAAATCATTAAAGACAAGGACTTCCTGGA
CAATGAGGAGAACGAGGACATTCTTGAGGACATTGTCCTCACCCTTACGTTGTTTGA
AGATAGGGAGATGATTGAAGAACGCTTGAAAACTTACGCTCATCTCTTCGACGACAA
AGTCATGAAACAGCTCAAGAGGCGCCGATATACAGGATGGGGGCGGCTGTCAAGAA
AACTGATCAATGGGATCCGAGACAAGCAGAGTGGAAAGACAATCCTGGATTTTCTTA
AGTCCGATGGATTTGCCAACCGGAACTTCATGCAGTTGATCCATGATGACTCTCTCA
CCTTTAAGGAGGACATCCAGAAAGCACAAGTTTCTGGCCAGGGGGACAGTCTTCAC
GAGCACATCGCTAATCTTGCAGGTAGCCCAGCTATCAAAAAGGGAATACTGCAGACC
GTTAAGGTCGTGGATGAACTCGTCAAAGTAATGGGAAGGCATAAGCCCGAGAATATC
GTTATCGAGATGGCCCGAGAGAACCAAACTACCCAGAAGGGACAGAAGAACAGTAG
GGAAAGGATGAAGAGGATTGAAGAGGGTATAAAAGAACTGGGGTCCCAAATCCTTAA
GGAACACCCAGTTGAAAACACCCAGCTTCAGAATGAGAAGCTCTACCTGTACTACCT
GCAGAACGGCAGGGACATGTACGTGGATCAGGAACTGGACATCAATCGGCTCTCCG
ACTACGACGTGGATCATATCGTGCCCCAGTCTTTTCTCAAAGATGATTCTATTGATAAT
AAAGTGTTGACAAGATCCGATAAAAATAGAGGGAAGAGTGATAACGTCCCCTCAGAA
GAAGTTGTCAAGAAAATGAAAAATTATTGGCGGCAGCTGCTGAACGCCAAACTGATC
ACACAACGGAAGTTCGATAATCTGACTAAGGCTGAACGAGGTGGCCTGTCTGAGTTG
GATAAAGCCGGCTTCATCAAAAGGCAGCTTGTTGAGACACGCCAGATCACCAAGCAC
GTGGCCCAAATTCTCGATTCACGCATGAACACCAAGTACGATGAAAATGACAAACTGA
TTCGAGAGGTGAAAGTTATTACTCTGAAGTCTAAGCTGGTTTCAGATTTCAGAAAGGA
CTTTCAGTTTTATAAGGTGAGAGAGATCAACAATTACCACCATGCGCATGATGCCTAC
CTGAATGCAGTGGTAGGCACTGCACTTATCAAAAAATATCCCAAGCTTGAATCTGAAT
TTGTTTACGGAGACTATAAAGTGTACGATGTTAGGAAAATGATCGCAAAGTCTGAGCA
GGAAATAGGCAAGGCCACCGCTAAGTACTTCTTTTACAGCAATATTATGAATTTTTTCA
AGACCGAGATTACACTGGCCAATGGAGAGATTCGGAAGCGACCACTTATCGAAACAA
ACGGAGAAACAGGAGAAATCGTGTGGGACAAGGGTAGGGATTTCGCGACAGTCCG
GAAGGTCCTGTCCATGCCGCAGGTGAACATCGTTAAAAAGACCGAAGTACAGACCG
GAGGCTTCTCCAAGGAAAGTATCCTCCCGAAAAGGAACAGCGACAAGCTGATCGCA
CGCAAAAAAGATTGGGACCCCAAGAAATACGGCGGATTCGATTCTCCTACAGTCGCT
TACAGTGTACTGGTTGTGGCCAAAGTGGAGAAAGGGAAGTCTAAAAAACTCAAAAGC
GTCAAGGAACTGCTGGGCATCACAATCATGGAGCGATCAAGCTTCGAAAAAAACCCC
ATCGACTTTCTCGAGGCGAAAGGATATAAAGAGGTCAAAAAAGACCTCATCATTAAGC
TTCCCAAGTACTCTCTCTTTGAGCTTGAAAACGGCCGGAAACGAATGCTCGCTAGTG
CGGGCGAGCTGCAGAAAGGTAACGAGCTGGCACTGCCCTCTAAATACGTTAATTTCT
TGTATCTGGCCAGCCACTATGAAAAGCTCAAAGGGTCCCCCGAAGATAATGAGCAGA




AGCAGCTGTTCGTGGAACAACACAAACACTACCTTGATGAGATCATCGAGCAAATAA

GCGAATTCTCCAAAAGAGTGATCCTCGCCGACGCTAACCTCGATAAGGTGCTTTCTG
CTTACAATAAGCACAGGGATAAGCCCATCAGGGAGCAGGCAGAAAACATTATCCACT

TGTTTACTCTGACCAACTTGGGCGCGCCTGCAGCCTTCAAGTACTTCGACACCACCA
TAGACAGAAAGCGGTACACCTCTACAAAGGAGGTCCTGGACGCCACACTGATTCATC
AGTCAATTACGGGGCTCTATGAAACAAGAATCGACCTCTCTCAGCTCGGTGGAGATC
CAAAGAAGAAAAGAAAAGTTTAA

The blue bases encode the SpCas9 protein sequence, the red bases encode the nuclear
localization signal peptide SV40, and the black encodes the stop codon

GFP DNA sequence.

ATGAGTAAAGGAGAAGAACTTTTCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATG
GTGATGTTAATGGGCACAAATTTTCTGTCAGTGGAGAGGGTGAAGGTGATGCTACAT
ACGGAAAGCTTACCCTTAAATTTATTTGCACTACTGGAAAACTACCAGTTCCATGGCC
AACACTTGTCACTACTTTCTCTTATGGTGTTCAATGCTTTTCCCGTTATCCGGATCATA
TGAAACGGCATGACTTTTTCAAGAGTGCCATGCCCGAAGGTTATGTACAGGAACGCA
CTATATCTTTCAAAGATGACGGGAACTACAAGACGCGTGCTGAAGTCAAGTTTGAAG
GTGATACCCTTGTTAATCGTATCGAGTTAAAAGGTATTGATTTTAAAGAAGATGGAAAC
ATTCTCGGACACAAACTCGAGTACAACTATAACTCACACAATGTATACATCACGGCAG
ACAAACAAAAGAATGGAATCAAAGCTAACTTCAAAATTCGCCACAACATTGAAGATGG
CTCAGTTCAACTAGCAGACCATTATCAACAAAATACTCCAATTGGCGATGGCCCTGTC
CTTTTACCAGACAACCATTACCTGTCGACACAATCTGCCCTTTCGAAAGATCCCAACG
AAAAGCGTGACCACATGGTCCTTCTTGAGTTTGTAACTGCTGCTGGGATTACACATG
GCATGGATGAACTATACAAATAG

Crtl DNA sequence.

ATGGGAAAAGAACAAGATCAGGATAAACCCACAGCTATCATCGTGGGATGTGGTATC
GGTGGAATCGCCACTGCCGCTCGTCTTGCTAAAGAAGGTTTCCAGGTCACGGTGTT
CGAGAAGAACGACTACTCCGGAGGTCGATGCTCTTTAATCGAGCGAGATGGTTATCG
ATTCGATCAGGGGCCCAGTTTGCTGCTCTTGCCAGATCTCTCCAAGCAGACATTCGA
AGATTTGGGAGAGAAGATGGAAGATTGGGTCGATCTCATCAAGTGTGAACCCAACTA
TGTTTGCCACTTCCACGATGAAGAGACTTTCACTCTTTCAACCGACATGGCGTTGCT
CAAGCGGGAAGTCGAGCGTTTTGAAGGCAAAGATGGATTTGATCGGTTCTTGTCGTT
TATCCAAGAAGCCCACAGACATTACGAGCTTGCTGTCGTTCACGTCCTGCAGAAGAA
CTTCCCTGGCTTCGCAGCATTCTTACGGCTACAGTTCATTGGCCAAATCCTGGCTCTT
CACCCCTTCGAGTCTATCTGGACAAGAGTTTGTCGATATTTCAAGACCGACAGATTAC
GAAGAGTCTTCTCGTTTGCAGTGATGTACATGGGTCAAAGCCCATACAGTGCGCCCG
GAACATATTCCTTGCTCCAATACACCGAATTGACCGAGGGCATCTGGTATCCGAGAG
GAGGCTTTTGGCAGGTTCCTAATACTCTTCTTCAGATCATCAAGCGCAACAATCCCTC
AGCCAAGTTCAATTTCAACGCTCCAGTTTCCCAGGTTCTTCTCTCTCCTGCCAAGGA
CCGAGCGACTGGTGTTCGACTTGAATCCGGCGAGGAACATCACGCCGATGTTGTGA
TTGTCAATGCTGACCTCGTTTACGCCTCCGAGCACTTGATTCCTGACGATGCCAGAA
ACAAGATTGGCCAACTGGGTGAAGTCAAGAGAAGTTGGTGGGCTGACTTAGTTGGT
GGAAAGAAGCTCAAGGGAAGTTGCAGTAGTTTGAGCTTCTACTGGAGCATGGACCG
AATCGTGGACGGTCTGGGCGGACACAATATCTTCTTGGCCGAGGACTTCAAGGGAT
CATTCGACACAATCTTCGAGGAGTTGGGTCTCCCAGCCGATCCTTCCTTTTACGTGA
ACGTTCCCTCGCGAATCGATCCTTCTGCCGCTCCCGAAGGCAAAGATGCTATCGTCA
TTCTTGTGCCGTGTGGCCATATCGACGCTTCGAACCCTCAAGATTACAACAAGCTTG
TTGCTCGGGCAATGAAGTTTGTGATCCACACGCTTTCCGCCAAGCTTGGACTTCCCG
ACTTTGAAAAAATGATTGTGGCAGAGAAGGTTCACGATGCTCCCTCTTGGGAGAAAG
AATTCAACCTCAAGGACGGAAGCATCTTGGGACTGGCTCACAACTTTATGCAAGTTC
TTGGTTTCAGGCCGAGCACCAGACATCCCAAGTATGACAAGTTGTTCTTTGTCGGGG
CTTCGACTCATCCCGGAACTGGGGTTCCCATCGTCTTGGCTGGAGCCAAGTTAACT
GCCAACCAAGTTCTCGAATCCTTTGACCGATCCCCAGCTCCAGATCCCAATATGTCA
CTCTCCGTACCATATGGAAAACCTCTCAAATCAAATGGAACGGGTATCGATTCTCAGG
TCCAGCTGAAGTTCATGGATTTGGAGAGATGGGTATACCTTTTGGTATTGTTGATTGG
GGCCGTGATCGCTCGATCCGTTGGTGTTCTTGCTTTCTGA

CrtYB DNA sequence.




ATGACGGCTCTCGCATATTACCAGATCCATCTGATCTATACTCTCCCAATTCTTGGTCT
TCTCGGTCTGCTCACTTCCCCGATTTTGACAAAATTTGACATCTACAAAATATCGATCC
TCGTATTTATTGCGTTTAGTGCAACCACACCATGGGACTCATGGATCATCAGAAATGG
CGCATGGACATATCCATCAGCGGAGAGTGGCCAAGGCGTGTTTGGAACGTTTCTAGA
TGTTCCATATGAAGAGTACGCTTTCTTTGTCATTCAAACCGTAATCACCGGCTTGGTC
TACGTCTTGGCAACTAGGCACCTTCTCCCATCTCTCGCGCTTCCCAAGACTAGATCG
TCCGCCCTTTCTCTCGCGCTCAAGGCGCTCATCCCTCTGCCCATTATCTACCTATTTA
CCGCTCACCCCAGCCCATCGCCCGACCCGCTCGTGACAGATCACTACTTCTACATG
CGGGCACTCTCCTTACTCATCACCCCACCTACCATGCTCTTGGCAGCATTATCAGGC
GAATATGCTTTCGATTGGAAAAGTGGCCGAGCAAAGTCAACTATTGCAGCAATCATGA
TCCCGACGGTGTATCTGATTTGGGTAGATTATGTTGCTGTCGGTCAAGACTCTTGGTC
GATCAACGATGAGAAGATTGTAGGGTGGAGGCTTGGAGGTGTACTACCCATTGAGGA
AGCTATGTTCTTCTTACTGACGAATCTAATGATTGTTCTGGGTCTGTCTGCCTGCGAT
CATACTCAGGCCCTATACCTGCTACACGGTCGAACTATTTATGGCAACAAAAAGATGC
CATCTTCATTTCCCCTCATTACACCGCCTGTGCTCTCCCTGTTTTTTAGCAGCCGACC
ATACTCTTCTCAGCCAAAACGTGACTTGGAACTGGCAGTCAAGTTGTTGGAGGAAAA
GAGCCGGAGCTTTTTTGTTGCCTCGGCTGGATTTCCTAGCGAAGTTAGGGAGAGGC
TGGTTGGACTATACGCATTCTGCCGGGTGACTGATGATCTTATCGACTCTCCTGAAGT
ATCTTCCAACCCGCATGCCACAATTGACATGGTCTCCGATTTTCTTACCCTACTATTTG
GGCCCCCGCTACACCCTTCGCAACCTGACAAGATCCTTTCTTCGCCTTTACTTCCTC
CTTCGCACCCTTCCCGACCCACGGGAATGTATCCCCTCCCGCCTCCTCCTTCGCTCT
CGCCTGCCGAGCTCGTTCAATTCCTTACCGAAAGGGTTCCCGTTCAATACCATTTCG
CCTTCAGGTTGCTCGCTAAGTTGCAAGGGCTGATCCCTCGATACCCACTCGACGAAC
TCCTTAGAGGATACACCACTGATCTTATCTTTCCTTTATCGACAGAGGCAGTCCAGGC
TCGGAAGACGCCTATCGAGACCACAGCTGACTTGCTGGACTATGGTCTATGTGTAGC
AGGCTCAGTCGCCGAGCTATTGGTCTATGTCTCTTGGGCAAGTGCACCAAGTCAGGT
CCCTGCCACCATAGAAGAAAGAGAAGCTGTGTTAGTGGCAAGCCGAGAGATGGGAA
CTGCCCTTCAGTTGGTGAACATTGCTAGGGACATTAAAGGGGACGCAACAGAAGGG
AGATTTTACCTACCACTCTCATTCTTTGGTCTTCGGGATGAATCAAAGCTTGCGATCC
CGACTGATTGGACGGAACCTCGGCCTCAAGATTTCGACAAACTCCTCAGTCTATCTC
CTTCGTCCACATTACCATCTTCAAACGCCTCAGAAAGCTTCCGGTTCGAATGGAAGA
CGTACTCGCTTCCATTAGTCGCCTACGCAGAGGATCTTGCCAAACATTCTTATAAGGG
AATTGACCGACTTCCTACCGAGGTTCAAGCGGGAATGCGAGCGGCTTGCGCGAGCT
ACCTACTGATCGGCCGAGAGATCAAAGTCGTTTGGAAAGGAGACGTCGGAGAGAGA
AGGACAGTTGCCGGATGGAGGAGAGTACGGAAAGTCTTGAGTGTGGTCATGAGCG
GATGGGAAGGGCAGTAA

CrtYBWe'R DNA sequence.

ATGACGGCTCTCGCATATTACCAGATCCATCTGATCTATACTCTCCCAATTCTTGGTCT
TCTCGGTCTGCTCACTTCCCCGATTTTGACAAAATTTGACATCTACAAAATATCGATCC
TCGTATTTATTGCGTTTAGTGCAACCACACCATGGGACTCATGGATCATCAGAAATGG
CGCAAGAACATATCCATCAGCGGAGAGTGGCCAAGGCGTGTTTGGAACGTTTCTAGA
TGTTCCATATGAAGAGTACGCTTTCTTTGTCATTCAAACCGTAATCACCGGCTTGGTC
TACGTCTTGGCAACTAGGCACCTTCTCCCATCTCTCGCGCTTCCCAAGACTAGATCG
TCCGCCCTTTCTCTCGCGCTCAAGGCGCTCATCCCTCTGCCCATTATCTACCTATTTA
CCGCTCACCCCAGCCCATCGCCCGACCCGCTCGTGACAGATCACTACTTCTACATG
CGGGCACTCTCCTTACTCATCACCCCACCTACCATGCTCTTGGCAGCATTATCAGGC
GAATATGCTTTCGATTGGAAAAGTGGCCGAGCAAAGTCAACTATTGCAGCAATCATGA
TCCCGACGGTGTATCTGATTTGGGTAGATTATGTTGCTGTCGGTCAAGACTCTTGGTC
GATCAACGATGAGAAGATTGTAGGGTGGAGGCTTGGAGGTGTACTACCCATTGAGGA
AGCTATGTTCTTCTTACTGACGAATCTAATGATTGTTCTGGGTCTGTCTGCCTGCGAT
CATACTCAGGCCCTATACCTGCTACACGGTCGAACTATTTATGGCAACAAAAAGATGC
CATCTTCATTTCCCCTCATTACACCGCCTGTGCTCTCCCTGTTTTTTAGCAGCCGACC
ATACTCTTCTCAGCCAAAACGTGACTTGGAACTGGCAGTCAAGTTGTTGGAGGAAAA
GAGCCGGAGCTTTTTTGTTGCCTCGGCTGGATTTCCTAGCGAAGTTAGGGAGAGGC
TGGTTGGACTATACGCATTCTGCCGGGTGACTGATGATCTTATCGACTCTCCTGAAGT
ATCTTCCAACCCGCATGCCACAATTGACATGGTCTCCGATTTTCTTACCCTACTATTTG
GGCCCCCGCTACACCCTTCGCAACCTGACAAGATCCTTTCTTCGCCTTTACTTCCTC




CTTCGCACCCTTCCCGACCCACGGGAATGTATCCCCTCCCGCCTCCTCCTTCGCTCT
CGCCTGCCGAGCTCGTTCAATTCCTTACCGAAAGGGTTCCCGTTCAATACCATTTCG
CCTTCAGGTTGCTCGCTAAGTTGCAAGGGCTGATCCCTCGATACCCACTCGACGAAC
TCCTTAGAGGATACACCACTGATCTTATCTTTCCTTTATCGACAGAGGCAGTCCAGGC
TCGGAAGACGCCTATCGAGACCACAGCTGACTTGCTGGACTATGGTCTATGTGTAGC
AGGCTCAGTCGCCGAGCTATTGGTCTATGTCTCTTGGGCAAGTGCACCAAGTCAGGT
CCCTGCCACCATAGAAGAAAGAGAAGCTGTGTTAGTGGCAAGCCGAGAGATGGGAA
CTGCCCTTCAGTTGGTGAACATTGCTAGGGACATTAAAGGGGACGCAACAGAAGGG
AGATTTTACCTACCACTCTCATTCTTTGGTCTTCGGGATGAATCAAAGCTTGCGATCC
CGACTGATTGGACGGAACCTCGGCCTCAAGATTTCGACAAACTCCTCAGTCTATCTC
CTTCGTCCACATTACCATCTTCAAACGCCTCAGAAAGCTTCCGGTTCGAATGGAAGA
CGTACTCGCTTCCATTAGTCGCCTACGCAGAGGATCTTGCCAAACATTCTTATAAGGG
AATTGACCGACTTCCTACCGAGGTTCAAGCGGGAATGCGAGCGGCTTGCGCGAGCT
ACCTACTGATCGGCCGAGAGATCAAAGTCGTTTGGAAAGGAGACGTCGGAGAGAGA
AGGACAGTTGCCGGATGGAGGAGAGTACGGAAAGTCTTGAGTGTGGTCATGAGCG
GATGGGAAGGGCAGTAA

CrtE DNA sequence.

ATGGATTACGCGAACATCCTCACAGCAATTCCACTCGAGTTTACTCCTCAGGATGATA
TCGTGCTCCTTGAACCGTATCACTACCTAGGAAAGAACCCTGGAAAAGAAATTCGAT
CACAACTCATCGAGGCTTTCAACTATTGGTTGGATGTCAAGAAGGAGGATCTCGAGG
TCATCCAGAACGTTGTTGGCATGCTACATACCGCTAGCTTATTAATGGACGATGTGGA
GGATTCATCGGTCCTCAGGCGTGGGTCGCCTGTGGCCCATCTAATTTACGGGATTCC
GCAGACAATAAACACTGCAAACTACGTCTACTTTCTGGCTTATCAAGAGATCTTCAAG
CTTCGCCCAACACCGATACCCATGCCTGTAATTCCTCCTTCATCTGCTTCGCTTCAAT
CATCCGTCTCCTCTGCATCCTCCTCCTCCTCGGCCTCGTCTGAAAACGGGGGCACG
TCAACTCCTAATTCGCAGATTCCGTTCTCGAAAGATACGTATCTTGATAAAGTGATCAC
AGACGAGATGCTTTCCCTCCATAGAGGGCAAGGCCTGGAGCTATTCTGGAGAGATAG
TCTGACGTGTCCTAGCGAAGAGGAATATGTGAAAATGGTTCTTGGAAAGACGGGAGG
TTTGTTCCGTATAGCGGTCAGATTGATGATGGCAAAGTCAGAATGTGACATAGACTTT
GTCCAGCTTGTCAACTTGATCTCAATATACTTCCAGATCAGGGATGACTATATGAACCT
TCAGTCTTCTGAGTATGCCCATAATAAGAATTTTGCAGAGGACCTCACAGAAGGAAAA
TTCAGTTTTCCCACTATCCACTCGATTCATGCCAACCCCTCATCGAGACTCGTCATCA
ATACGTTGCAGAAGAAATCGACCTCTCCTGAGATCCTTCACCACTGTGTAAACTACAT
GCGCACAGAAACCCACTCATTCGAATATACTCAGGAAGTCCTCAACACCTTGTCAGG
TGCACTCGAGAGAGAACTAGGAAGGCTTCAAGGAGAGTTCGCAGAAGCTAACTCAA
AGATTGATCTTGGAGACGTAGAGTCGGAAGGAAGAACGGGGAAGAACGTCAAATTG
GAAGCGATCCTGAAAAAGCTAGCCGATATCCCTCTGTGA

tHMG1 DNA sequence.

ATGGACCAATTGGTGAAAACTGAAGTCACCAAGAAGTCTTTTACTGCTCCTGTACAAA
AGGCTTCTACACCAGTTTTAACCAATAAAACAGTCATTTCTGGATCGAAAGTCAAAAG
TTTATCATCTGCGCAATCGAGCTCATCAGGACCTTCATCATCTAGTGAGGAAGATGAT
TCCCGCGATATTGAAAGCTTGGATAAGAAAATACGTCCTTTAGAAGAATTAGAAGCATT
ATTAAGTAGTGGAAATACAAAACAATTGAAGAACAAAGAGGTCGCTGCCTTGGTTATT
CACGGTAAGTTACCTTTGTACGCTTTGGAGAAAAAATTAGGTGATACTACGAGAGCGG
TTGCGGTACGTAGGAAGGCTCTTTCAATTTTGGCAGAAGCTCCTGTATTAGCATCTGA
TCGTTTACCATATAAAAATTATGACTACGACCGCGTATTTGGCGCTTGTTGTGAAAATG
TTATAGGTTACATGCCTTTGCCCGTTGGTGTTATAGGCCCCTTGGTTATCGATGGTACA
TCTTATCATATACCAATGGCAACTACAGAGGGTTGTTTGGTAGCTTCTGCCATGCGTG
GCTGTAAGGCAATCAATGCTGGCGGTGGTGCAACAACTGTTTTAACTAAGGATGGTA
TGACAAGAGGCCCAGTAGTCCGTTTCCCAACTTTGAAAAGATCTGGTGCCTGTAAGA
TATGGTTAGACTCAGAAGAGGGACAAAACGCAATTAAAAAAGCTTTTAACTCTACATC
AAGATTTGCACGTCTGCAACATATTCAAACTTGTCTAGCAGGAGATTTACTCTTCATGA
GATTTAGAACAACTACTGGTGACGCAATGGGTATGAATATGATTTCTAAAGGTGTCGA
ATACTCATTAAAGCAAATGGTAGAAGAGTATGGCTGGGAAGATATGGAGGTTGTCTCC
GTTTCTGGTAACTACTGTACCGACAAAAAACCAGCTGCCATCAACTGGATCGAAGGT
CGTGGTAAGAGTGTCGTCGCAGAAGCTACTATTCCTGGTGATGTTGTCAGAAAAGTG




TTAAAAAGTGATGTTTCCGCATTGGTTGAGTTGAACATTGCTAAGAATTTGGTTGGAT
CTGCAATGGCTGGGTCTGTTGGTGGATTTAACGCACATGCAGCTAATTTAGTGACAG
CTGTTTTCTTGGCATTAGGACAAGATCCTGCACAAAATGTTGAAAGTTCCAACTGTAT
AACATTGATGAAAGAAGTGGACGGTGATTTGAGAATTTCCGTATCCATGCCATCCATC
GAAGTAGGTACCATCGGTGGTGGTACTGTTCTAGAACCACAAGGTGCCATGTTGGAC
TTATTAGGTGTAAGAGGCCCGCATGCTACCGCTCCTGGTACCAACGCACGTCAATTA
GCAAGAATAGTTGCCTGTGCCGTCTTGGCAGGTGAATTATCCTTATGTGCTGCCCTA
GCAGCCGGCCATTTGGTTCAAAGTCATATGACCCACAACAGGAAACCTGCTGAACCA
ACAAAACCTAACAATTTGGACGCCACTGATATAAATCGTTTGAAAGATGGGTCCGTCA
CCTGCATTAAATCCTAA

ERG10 DNA sequence.

ATGTCTCAGAACGTTTACATTGTATCGACTGCCAGAACCCCAATTGGTTCATTCCAGG
GTTCTCTATCCTCCAAGACAGCAGTGGAATTGGGTGCTGTTGCTTTAAAAGGCGCCT
TGGCTAAGGTTCCAGAATTGGATGCATCCAAGGATTTTGACGAAATTATTTTTGGTAA
CGTTCTTTCTGCCAATTTGGGCCAAGCTCCGGCCAGACAAGTTGCTTTGGCTGCCG
GTTTGAGTAATCATATCGTTGCAAGCACAGTTAACAAGGTCTGTGCATCCGCTATGAA
GGCAATCATTTTGGGTGCTCAATCCATCAAATGTGGTAATGCTGATGTTGTCGTAGCT
GGTGGTTGTGAATCTATGACTAACGCACCATACTACATGCCAGCAGCCCGTGCGGGT
GCCAAATTTGGCCAAACTGTTCTTGTTGATGGTGTCGAAAGAGATGGGTTGAACGAT
GCGTACGATGGTCTAGCCATGGGTGTACACGCAGAAAAGTGTGCCCGTGATTGGGAT
ATTACTAGAGAACAACAAGACAATTTTGCCATCGAATCCTACCAAAAATCTCAAAAATC
TCAAAAGGAAGGTAAATTCGACAATGAAATTGTACCTGTTACCATTAAGGGATTTAGAG
GTAAGCCTGATACTCAAGTCACGAAGGACGAGGAACCTGCTAGATTACACGTTGAAA
AATTGAGATCTGCAAGGACTGTTTTCCAAAAAGAAAACGGTACTGTTACTGCCGCTAA
CGCTTCTCCAATCAACGATGGTGCTGCAGCCGTCATCTTGGTTTCCGAAAAAGTTTT
GAAGGAAAAGAATTTGAAGCCTTTGGCTATTATCAAAGGTTGGGGTGAGGCCGCTCA
TCAACCAGCTGATTTTACATGGGCTCCATCTCTTGCAGTTCCAAAGGCTTTGAAACAT
GCTGGCATCGAAGACATCAATTCTGTTGATTACTTTGAATTCAATGAAGCCTTTTCGG
TTGTCGGTTTGGTGAACACTAAGATTTTGAAGCTAGACCCATCTAAGGTTAATGTATAT
GGTGGTGCTGTTGCTCTAGGTCACCCATTGGGTTGTTCTGGTGCTAGAGTGGTTGTT
ACACTGCTATCCATCTTACAGCAAGAAGGAGGTAAGATCGGTGTTGCCGCCATTTGTA
ATGGTGGTGGTGGTGCTTCCTCTATTGTCATTGAAAAGATATGA

ERG8 DNA sequence.

ATGTCAGAGTTGAGAGCCTTCAGTGCCCCAGGGAAAGCGTTACTAGCTGGTGGATAT
TTAGTTTTAGATACAAAATATGAAGCATTTGTAGTCGGATTATCGGCAAGAATGCATGC
TGTAGCCCATCCTTACGGTTCATTGCAAGGGTCTGATAAGTTTGAAGTGCGTGTGAA
AAGTAAACAATTTAAAGATGGGGAGTGGCTGTACCATATAAGTCCTAAAAGTGGCTTC
ATTCCTGTTTCGATAGGCGGATCTAAGAACCCTTTCATTGAAAAAGTTATCGCTAACGT
ATTTAGCTACTTTAAACCTAACATGGACGACTACTGCAATAGAAACTTGTTCGTTATTG
ATATTTTCTCTGATGATGCCTACCATTCTCAGGAGGATAGCGTTACCGAACATCGTGG
CAACAGAAGATTGAGTTTTCATTCGCACAGAATTGAAGAAGTTCCCAAAACAGGGCT
GGGCTCCTCGGCAGGTTTAGTCACAGTTTTAACTACAGCTTTGGCCTCCTTTTTTGTA
TCGGACCTGGAAAATAATGTAGACAAATATAGAGAAGTTATTCATAATTTAGCACAAGT
TGCTCATTGTCAAGCTCAGGGTAAAATTGGAAGCGGGTTTGATGTAGCGGCGGCAG
CATATGGATCTATCAGATATAGAAGATTCCCACCCGCATTAATCTCTAATTTGCCAGATA
TTGGAAGTGCTACTTACGGCAGTAAACTGGCGCATTTGGTTGATGAAGAAGACTGGA
ATATTACGATTAAAAGTAACCATTTACCTTCGGGATTAACTTTATGGATGGGCGATATTA
AGAATGGTTCAGAAACAGTAAAACTGGTCCAGAAGGTAAAAAATTGGTATGATTCGCA
TATGCCAGAAAGCTTGAAAATATATACAGAACTCGATCATGCAAATTCTAGATTTATGGA
TGGACTATCTAAACTAGATCGCTTACACGAGACTCATGACGATTACAGCGATCAGATAT
TTGAGTCTCTTGAGAGGAATGACTGTACCTGTCAAAAGTATCCTGAAATCACAGAAGT
TAGAGATGCAGTTGCCACAATTAGACGTTCCTTTAGAAAAATAACTAAAGAATCTGGT
GCCGATATCGAACCTCCCGTACAAACTAGCTTATTGGATGATTGCCAGACCTTAAAAG
GAGTTCTTACTTGCTTAATACCTGGTGCTGGTGGTTATGACGCCATTGCAGTGATTAC
TAAGCAAGATGTTGATCTTAGGGCTCAAACCGCTAATGACAAAAGATTTTCTAAGGTT
CAATGGCTGGATGTAACTCAGGCTGACTGGGGTGTTAGGAAAGAAAAAGATCCGGA




AACTTATCTTGATAAATAA

ERG12 DNA sequence.

ATGTCATTACCGTTCTTAACTTCTGCACCGGGAAAGGTTATTATTTTTGGTGAACACTC
TGCTGTGTACAACAAGCCTGCCGTCGCTGCTAGTGTGTCTGCGTTGAGAACCTACCT
GCTAATAAGCGAGTCATCTGCACCAGATACTATTGAATTGGACTTCCCGGACATTAGC
TTTAATCATAAGTGGTCCATCAATGATTTCAATGCCATCACCGAGGATCAAGTAAACTC
CCAAAAATTGGCCAAGGCTCAACAAGCCACCGATGGCTTGTCTCAGGAACTCGTTAG
TCTTTTGGATCCGTTGTTAGCTCAACTATCCGAATCCTTCCACTACCATGCAGCGTTTT
GTTTCCTGTATATGTTTGTTTGCCTATGCCCCCATGCCAAGAATATTAAGTTTTCTTTAA
AGTCTACTTTACCCATCGGTGCTGGGTTGGGCTCAAGCGCCTCTATTTCTGTATCACT
GGCCTTAGCTATGGCCTACTTGGGGGGGTTAATAGGATCTAATGACTTGGAAAAGCT
GTCAGAAAACGATAAGCATATAGTGAATCAATGGGCCTTCATAGGTGAAAAGTGTATT
CACGGTACCCCTTCAGGAATAGATAACGCTGTGGCCACTTATGGTAATGCCCTGCTAT
TTGAAAAAGACTCACATAATGGAACAATAAACACAAACAATTTTAAGTTCTTAGATGATT
TCCCAGCCATTCCAATGATCCTAACCTATACTAGAATTCCAAGGTCTACAAAAGATCTT
GTTGCTCGCGTTCGTGTGTTGGTCACCGAGAAATTTCCTGAAGTTATGAAGCCAATT
CTAGATGCCATGGGTGAATGTGCCCTACAAGGCTTAGAGATCATGACTAAGTTAAGTA
AATGTAAAGGCACCGATGACGAGGCTGTAGAAACTAATAATGAACTGTATGAACAACT
ATTGGAATTGATAAGAATAAATCATGGACTGCTTGTCTCAATCGGTGTTTCTCATCCTG
GATTAGAACTTATTAAAAATCTGAGCGATGATTTGAGAATTGGCTCCACAAAACTTACC
GGTGCTGGTGGCGGCGGTTGCTCTTTGACTTTGTTACGAAGAGACATTACTCAAGAG
CAAATTGACAGCTTCAAAAAGAAATTGCAAGATGATTTTAGTTACGAGACATTTGAAAC
AGACTTGGGTGGGACTGGCTGCTGTTTGTTAAGCGCAAAAAATTTGAATAAAGATCTT
AAAATCAAATCCCTAGTATTCCAATTATTTGAAAATAAAACTACCACAAAGCAACAAATT
GACGATCTATTATTGCCAGGAAACACGAATTTACCATGGACTTCATAA

mMVD1 DNA sequence.

ATGACCGTTTACACAGCATCCGTTACCGCACCCGTCAACATCGCAACCCTTAAGTATT
GGGGGAAAAGGGACACGAAGTTGAATCTGCCCACCAATTCGTCCATATCAGTGACTT
TATCGCAAGATGACCTCAGAACGTTGACCTCTGCGGCTACTGCACCTGAGTTTGAAC
GCGACACTTTGTGGTTAAATGGAGAACCACACAGCATCGACAATGAAAGAACTCAAA
ATTGTCTGCGCGACCTACGCCAATTAAGAAAGGAAATGGAATCGAAGGACGCCTCAT
TGCCCACATTATCTCAATGGAAACTCCACATTGTCTCCGAAAATAACTTTCCTACAGCA
GCTGGTTTAGCTTCCTCCGCTGCTGGCTTTGCTGCATTGGTTTCTGCAATTGCTAAGT
TATACCAATTACCACAGTCAACTTCAGAAATATCTAGAATAGCAAGAAAGGGGTCTGG
TTCAGCTTGTAGATCGTTGTTTGGCGGATACGTGGCCTGGGAAATGGGAAAAGCTGA
AGATGGTCATGATTCCATGGCAGTACAAATCGCAGACAGCTCTGACTGGCCTCAGAT
GAAAGCTTGTGTCCTAGTTGTCAGCGATATTAAAAAGGATGTGAGTTCCACTCAGGGT
ATGCAATTGACCGTGGCAACCTCCGAACTATTTAAAGAAAGAATTGAACATGTCGTAC
CAAAGAGATTTGAAGTCATGCGTAAAGCCATTGTTGAAAAAGATTTCGCCACCTTTGC
AAAGGAAACAATGATGGATTCCAACTCTTTCCATGCCACATGTTTGGACTCTTTCCCT
CCAATATTCTACATGAATGACACTTCCAAGCGTATCATCAGTTGGTGCCACACCATTAA
TCAGTTTTACGGAGAAACAATCGTTGCATACACGTTTGATGCAGGTCCAAATGCTGTG
TTGTACTACTTAGCTGAAAATGAGTCGAAACTCTTTGCATTTATCTATAAATTGTTTGGC
TCTGTTCCTGGATGGGACAAGAAATTTACTACTGAGCAGCTTGAGGCTTTCAACCATC
AATTTGAATCATCTAACTTTACTGCACGTGAATTGGATCTTGAGTTGCAAAAGGATGTT
GCCAGAGTGATTTTAACTCAAGTCGGTTCAGGCCCACAAGAAACAAACGAATCTTTG
ATTGACGCAAAGACTGGTCTACCAAAGGAATAA

ERG20 DNA sequence.

ATGGCTTCAGAAAAAGAAATTAGGAGAGAGAGATTCTTGAACGTTTTCCCTAAATTAG
TAGAGGAATTGAACGCATCGCTTTTGGCTTACGGTATGCCTAAGGAAGCATGTGACT
GGTATGCCCACTCATTGAACTACAACACTCCAGGCGGTAAGCTAAATAGAGGTTTGTC
CGTTGTGGACACGTATGCTATTCTCTCCAACAAGACCGTTGAACAATTGGGGCAAGA
AGAATACGAAAAGGTTGCCATTCTAGGTTGGTGCATTGAGTTGTTGCAGGCTTACTTC
TTGGTCGCCGATGATATGATGGACAAGTCCATTACCAGAAGAGGCCAACCATGTTGG
TACAAGGTTCCTGAAGTTGGGGAAATTGCCATCAATGACGCATTCATGTTAGAGGCT
GCTATCTACAAGCTTTTGAAATCTCACTTCAGAAACGAAAAATACTACATAGATATCAC




CGAATTGTTCCATGAGGTCACCTTCCAAACCGAATTGGGCCAATTGATGGACTTAATC
ACTGCACCTGAAGACAAAGTCGACTTGAGTAAGTTCTCCCTAAAGAAGCACTCCTTC
ATAGTTACTTTCAAGACTGCTTACTATTCTTTCTACTTGCCTGTCGCATTGGCCATGTA
CGTTGCCGGTATCACGGATGAAAAGGATTTGAAACAAGCCAGAGATGTCTTGATTCC
ATTGGGTGAATACTTCCAAATTCAAGATGACTACTTAGACTGCTTCGGTACCCCAGAA
CAGATCGGTAAGATCGGTACAGATATCCAAGATAACAAATGTTCTTGGGTAATCAACA
AGGCATTGGAACTTGCTTCCGCAGAACAAAGAAAGACTTTAGACGAAAATTACGGTA
AGAAGGACTCAGTCGCAGAAGCCAAATGCAAAAAGATTTTCAATGACTTGAAAATTGA
ACAGCTATACCACGAATATGAAGAGTCTATTGCCAAGGATTTGAAGGCCAAAATTTCT
CAGGTCGATGAGTCTCGTGGCTTCAAAGCTGATGTCTTAACTGCGTTCTTGAACAAA
GTTTACAAGAGAAGCAAATAG

mERG 13 DNA sequence.

ATGAAACTCTCAACTAAACTTTGTTGGTGTGGTATTAAAGGAAGACTTAGGCCGCAAA
AGCAACAACAATTACACAATACAAACTTGCAAATGACTGAACTAAAAAAACAAAAGAC
CGCTGAACAAAAAACCAGACCTCAAAATGTCGGTATTAAAGGTATCCAAATTTACATC
CCAACTCAATGTGTCAACCAATCTGAGCTAGAGAAATTTGATGGCGTTTCTCAAGGTA
AATACACAATTGGTCTGGGCCAAACCAACATGTCTTTTGTCAATGACAGAGAAGATAT
CTACTCGATGTCCCTAACTGTTTTGTCTAAGTTGATCAAGAGTTACAACATCGACACC
AACAAAATTGGTAGATTAGAAGTCGGTACTGAAACTCTGATTGACAAGTCCAAGTCTG
TCAAGTCTGTCTTGATGCAATTGTTTGGTGAAAACACTGACGTCGAAGGTATTGACAC
GCTTAATGCCTGTTACGGTGGTACCAACGCGTTGTTCAACTCTTTGAACTGGATTGAA
TCTAACGCATGGGATGGTAGAGATGCCATTGTAGTTTGCGGTGATATTGCCATCTACG
ATAAGGGTGCCGCAAGACCAACCGGTGGTGCCGGTACTGTTGCTATGTGGATCGGT
CCTGATGCTCCAATTGTATTTGACTCTGTAAGAGCTTCTTACATGGAACACGCCTACG
ATTTTTACAAGCCAGATTTCACCAGCGAATATCCTTACGTCGATGGTCATTTTTCATTA
ACTTGTTACGTCAAGGCTCTTGATCAAGTTTACAAGAGTTATTCCAAGAAGGCTATTTC
TAAAGGGTTGGTTAGCGATCCCGCTGGTTCGGATGCTTTGAACGTTTTGAAATATTTC
GACTACAACGTTTTCCATGTTCCAACCTGTAAATTGGTCACAAAATCATACGGTAGATT
ACTATATAACGATTTCAGAGCCAATCCTCAATTGTTCCCAGAAGTTGACGCCGAATTA
GCTACTCGCGATTATGACGAATCTTTAACCGATAAGAACATTGAAAAAACTTTTGTTAA
TGTTGCTAAGCCATTCCACAAAGAGAGAGTTGCCCAATCTTTGATTGTTCCAACAAAC
ACAGGTAACATGTACACCGCATCTGTTTATGCCGCCTTTGCATCTCTATTAAACTATGT
TGGATCTGACGACTTACAAGGCAAGCGTGTTGGTTTATTTTCTTACGGTTCCGGTTTA
GCTGCATCTCTATATTCTTGCAAAATTGTTGGTGACGTCCAACATATTATCAAGGAATT
AGATATTACTAACAAATTAGCCAAGAGAATCACCGAAACTCCAAAGGATTACGAAGCT
GCCATCGAATTGAGAGAAAATGCCCATTTGAAGAAGAACTTCAAACCTCAAGGTTCC
ATTGAGCATTTGCAAAGTGGTGTTTACTACTTGACCAACATCGATGACAAATTTAGAA
GATCTTACGATGTTAAAAAATAA

mlIDI/1 DNA sequence.

ATGACTGCCGACAACAATAGTATGCCCCATGGTGCAGTATCTAGTTACGCCAAATTAG
TGCAAAACCAAACACCTGAAGACATTTTGGAAGAGTTTCCTGAAATTATTCCATTACA
ACAAAGACCTAATACCCGATCTAGTGAAACGTCAAATGACGAAAGCGGAGAAACATG
TTTTTCTGGTCATGATGAGGAGCAAATTAAGTTAATGAATGAAAATTGTATTGTTTTGG
ATTGGGACGATAATGCTATTGGTGCCGGTACCAAGAAAGTTTGTCATTTAATGGAAAAT
ATTGAAAAGGGTTTACTACATCGTGCATTCTCCGTCTTTATTTTCAATGAACAAGGTGA
ATTACTTTTACAACAAAGAGCCACTGAAAAAATAACTTTCCCTGATCTTTGGACTAACA
CATGCTGCTCTCATCCACTATGTATTGATGACGAATTAGGTTTGAAGGGTAAGCTAGA
CGATAAGATTAAGGGCGCTATTACTGCGGCGGTGAGAAAACTAGATCATGAATTAGGT
ATTCCAGAAGATGAAACTAAGACAAGGGGTAAGTTTCACTTTTTAAACAGAATCCATTA
CATGGCACCAAGCAATGAACCATGGGGTGAACATGAAATTGATTACATCCTATTTTATA
AGATCAACGCTAAAGAAAACTTGACTGTCAACCCAAACGTCAATGAAGTTAGAGACTT
CAAATGGGTTTCACCAAATGATTTGAAAACTATGTTTGCTGACCCAAGTTACAAGTTTA
CGCCTTGGTTTAAGATTATTTGCGAGAATTACTTATTCAACTGGTGGGAGCAATTAGAT
GACCTTTCTGAAGTGGAAAATGACAGGCAAATTCATAGAATGCTATAA

MEL1 DNA sequence.

atgtttgctttctacttictcaccgcatgcatcagtttgaagggcgtttttggggtgtctccgagttacaatggccttggtctcactcc




24
25

acagatgggttgggacaactggaatacgtttgcctgcgatgtcagtgaacagctacttctagacaccgctgatagaatttctg
acttggggctaaaggatatgggttacaagtatatcattctggatgactgctggtctagcggcagagattccgacggtttcctegt
tgcagatgaacaaaaatttcccaatggtatgggccatgttgcagaccacctgcataataacagctttcttttcggtatgtattcgt
ctgctggtgagtacacctgtgctggatatcctgggtctctgggtcgtgaggaagaagatgcacagttctttgcaaataaccge
gttgactacttgaagtacgataattgttacaataagggtcagtttggtacaccggaaatttcttaccaccgttacaaggccatgt
cagatgctttgaataaaactggtaggcctatattctattctctatgtaactggggtcaggatttaacattttactggggctctggtat
cgccaattcttggagaatgagtggagatgttactgctgagttcactcgtccagatagcagatgtccctgtgatggcgatgaata
cgattgcaagtacgccggtttccattgttctattatgaatattcttaacaaggcagctccaatggggcaaaatgcaggtgttggt
ggttggaatgatctggacaatctagaggttggtgtcgggaatttgactgacgatgaggaaaaggcacatttctctatgtgggce
aatggtaaagtctccacttatcattggtgccaatgtgaataacttaaaggcatcticgtactcaatctatagtcaagcctctgtcat
cgcaattaatcaagattcaaatggtaticcagcaacaagagtctggagatattatgtitcagacacagatgaatatggacaa
ggtgaaattcaaatgtggagtggtcctcttgacaatggtgatcaagtggttgctttattgaatggaggaagcgtatctagacca
atgaacacgaccttggaagagattttttttgacagcaatctgggttcaaagaaactgacatcgacttgggatatctacgaccta
tgggccaacagagttgacaactcgacagcgtctgctatccttggacggaataagacagccaccggtattctctacaatgcta
cggagcaatcctacaaagacggtttgtctaagaatgatacaagactgtttggtcagaaaattggtagtctttctccaaatgctat
acttaacacgactgttccagctcacggtatcgccttctataggttgagaccctcttcttga

Table S5. F1~F7 sequence

fragment F1

CGCAGCGTTTTCTGACGGTACTAGA
GGACTCTTAGGGGAAGGTAGAATCAATAAAGATCATATTAGGTAAGCAAATTTTGGATG
GAATAGGAGACTAGGTGTGGATGCGCGATCTCGCCAAATTGCACGACCAGAGTGGA
TGCCGGATGGTGGTAAACCtttcttectttttaCCACCCAAGTGCGAGTGAAACACCCCATG
GCTGCTCTCCGATTGCCCCTCTACAGGCATAAGGGTGTGACTTTGTGGGCTTGAATT
TTACACCCCCTCCAACTTTTCTCGCATCAATTGATCCTGTTACCAATATTGCATGCCCG
GAGGAGACTTGCCCCCTAATTTCGCGGCGTCGTCCCGGATCGCAGGGTGAGACTGT
AGAGACCCCACATAGTGAcaatgattatgtaagaAGAGGGGGGTGATTCGGCCGGCTATCG
AACTCTAACAACTAGGGGGGTGAACAATGCCCAGCAGTCCTCCCCACTCTTTGACAA
ATCAGTATCACCGATTAACACCCCAAATCTTATTCTCAACGGTCCCTCATCCTTGCAC
CCCTCTTTGGACAAATGGCAGTTAGCATTGGTGCACTGACTGACTGCCCAACCTTAA
ACCCAAATTTCTTAGAAGGGGCCCATCTAGTTAGCGAGGGGTGAAAAATTCCTCCAT
CGGAGATGTATTGACCGTAAGTTGCTGCTTAAAAAAAATCAGTTCAGATAGCGagacttttt
tgatttcgCAACGGGAGTGCCTGTTCCATTCGATTGCAATTCTCACCCCTTCTGCCCAGT
CCTGCCAATTGCCCATGAATCTGCTAATTTCGTTGATTCCCACCCCCCTTTCCAACTC
CACAAATTGTCCAATCTCGTTTTCCATTTGGGAGAATCTGCATGTCGACTACATAAAG
CGACCGGTGTCCGAAAAGATCTGTGTagttttcaacattttgtGCTCCCCCCGCTGTTTGAAAA
CGGGGGTGAGCGCTCTCCGGGGTGCGAATTCGTGCCCAATTCCTTTCACCCTGCCT
ATTGTAGACGTCAACCCGCATCTGGTGCGAATATAGCGCACCCCCAATGATCACACC
AACAATTGGTCCACCCCTCCCCAATCTCTAATATTCACAATTCACCTCACTATAAATAC
CCCTGTCCTGCTCccaaattcttttttccttcttccaTCAGCTACTAGCTTTTATCTTATTTACTTTAC
GAAAGATGGATTACGCGAACATCCTCACAGCAATTCCACTCGAGTTTACTCCTCAGGA
TGATATCGTGCTCCTTGAACCGTATCACTACCTAGGAAAGAACCCTGGAAAAGAAATT
CGATCACAACTCATCGAGGCTTTCAACTATTGGTTGGATGTCAAGAAGGAGGATCTC
GAGGTCATCCAGAACGTTGTTGGCATGCTACATACCGCTAGCTTATTAATGGACGATG
TGGAGGATTCATCGGTCCTCAGGCGTGGGTCGCCTGTGGCCCATCTAATTTACGGGA
TTCCGCAGACAATAAACACTGCAAACTACGTCTACTTTCTGGCTTATCAAGAGATCTT
CAAGCTTCGCCCAACACCGATACCCATGCCTGTAATTCCTCCTTCATCTGCTTCGCTT
CAATCATCCGTCTCCTCTGCATCCTCCTCCTCCTCGGCCTCGTCTGAAAACGGGGG
CACGTCAACTCCTAATTCGCAGATTCCGTTCTCGAAAGATACGTATCTTGATAAAGTGA
TCACAGACGAGATGCTTTCCCTCCATAGAGGGCAAGGCCTGGAGCTATTCTGGAGA
GATAGTCTGACGTGTCCTAGCGAAGAGGAATATGTGAAAATGGTTCTTGGAAAGACG
GGAGGTTTGTTCCGTATAGCGGTCAGATTGATGATGGCAAAGTCAGAATGTGACATA
GACTTTGTCCAGCTTGTCAACTTGATCTCAATATACTTCCAGATCAGGGATGACTATAT
GAACCTTCAGTCTTCTGAGTATGCCCATAATAAGAATTTTGCAGAGGACCTCACAGAA
GGAAAATTCAGTTTTCCCACTATCCACTCGATTCATGCCAACCCCTCATCGAGACTCG
TCATCAATACGTTGCAGAAGAAATCGACCTCTCCTGAGATCCTTCACCACTGTGTAAA




CTACATGCGCACAGAAACCCACTCATTCGAATATACTCAGGAAGTCCTCAACACCTTG
TCAGGTGCACTCGAGAGAGAACTAGGAAGGCTTCAAGGAGAGTTCGCAGAAGCTAA
CTCAAAGATTGATCTTGGAGACGTAGAGTCGGAAGGAAGAACGGGGAAGAACGTCA
AATTGGAAGCGATCCTGAAAAAGCTAGCCGATATCCCTCTGTagcACGGGAAGTCTTT
ACAGTTTTAGTTAGGAGCCCTTATATATGACAGTAATGCTAGTACGTTTTGTTTTGTTTA
ATTAATAACTTAGTTTATGTTAGCCTAGTATAGACTCCATCAATTTTTTTTGTTATTACGT
AAGCCGCGATGATAATATCTGATGAAAAATTCCTATCAGAAAATAATTTATCAAAAGTTT
CATGCGATATGAGACTAAGTAGAATAGGGACTCCCAAAGTGTCAGTCACAAGGGTC

The promoter PapH2 was marked yellow, CrtE was marked blue, Tpass was marked green,
and the underlined parts were the flanking homologous sequences used for assembly

fragment F2

| ECTCACAGCGTACACATCACCACICAILTTC TCTATTGAACGGcttgaaatttggaaaccagat

gaaaaataaaaggaatggaagaagaatgAGAAAAGGATAATTAATCTTTGGTTTAGCTAAATTCTT
CATTGCACTTTGACCTTAAAGGGGCTGATTTAAGGTTATGCCggggaagaagaaatagcGC
GATGAGCAAAGTCGATGCCTAAAGGAGTGGTTTTGCTACCTCATTTAAGAAGAGAATA
GGACGTGCATCCAGCGATGCGTGCTAGGACAAAGAACCGCACTTGGCGGGTACAAA
CCTGACGTCATTTCCTGATATTATTGACATTTGAGCTGACCAATTAAGGTGCCCATCCA
CAATAGCCACCTGGATAGCGGAATGCACCCCCATTGAGTTGATCAAACTACCATTTTG
CTTATACCTCAAGTTAATGTTGAACTACCATTCTTCACATGCTCCTCCTAGATCCCCTG
TCCCCTTTCTCCCCCTCTTTCATCCTTTAATTTGCATTTCTTGACGGTCTTCTATCCCT
AGAAAGTTTGGAACGCCTGCTATATGGTTAGGACACGACTGACTAGCTAtaaaatttttcaga
ccagactctttctcttcttaaCGCAAATTTAACAGGCAGACAACAACATAGGAAAGAATCACCATA
TAGGTTGGACTCTTTACAGACGTCCTTGGCCGTTGACCATGGTGGTACAGTTGTCCA
AGTTCTACAAGTTTGTCTGAAGAATGAAGTTATTGGTCTTGGGTGCAGCTTTCCATCT
GTTCGATTTATTCGGCTAAGAGTTTACCATTGTGTGCTCGTATGGGGAAGGGTGCAA
GGATCAGTAATACAGTCGAACCTGGAGTATCTACCATAGTGGGGATACAATGTAGTTTA
TCTGTTATCTCGATTGTTCCTAATTAAggttttctttgatccTCTTCTAGTCCACACCTCCTAGAT
GACATTCGAGCTGCCTGGATTGGATGCCTAGGTTTATTGCCTAGTTCAATACAATTCG
TGCGGGCTACAGTAGAAGGCCCTTACATAATCCGGAAAGCATGGTCCCCCACCAAAT
TGAGAGCTTTTTCAGCCTTCACTGGTGGTATCATTTTCGGGAGATAATAAGGTTTCGA
TTGGGAATTCCCACCAGAGAACACTATAGAGGGACCAAGCTGATGCTAGCCTGACAT
CCCCAAAGCACACTTCGTAATTGAAAACCGTTACCTCTAGCACACTGTCCAGACTAC
CCCCGTCAAAAAAACGCTCTTTTTCTCGACTAATTGAGTCTTCAACTCATCCCGTCCT
TGCCGAATTACTTGAATTCATTTCACACCTCCGTTGCTTACGTACTCTCACCGGTCTC
CGGTGTACATGGATCCGCTATTGCCAGATATTTCTCATACAACAATCACCAGATCAAG
GTCGTGAACGGACCAATGGCATCCAGAGCAATCCTGAACAGATAGGGGTCCGGGCT
GTATAAAGTGAAATAACGTGACTTGAACCAGCAACTATGTCCCAGTTGTGCTACACTT
AACACGCGATTACCCCGGAGCTCACCAGGCCTCTTCCCCCTCTCATTGGAACCCTC
CTAGCGCTTCGAAATAATGGCTGCGTACTATTTAACTGGTGCCAGTTCCCGCTGACAA
TatcctttttcttctcccCTTAGTTCCCCACATATCAATTGAACATATTTTTTACACAgATGGACCA
ATTGGTGAAAACTGAAGTCACCAAGAAGTCTTTTACTGCTCCTGTACAAAAGGCTTCT
ACACCAGTTTTAACCAATAAAACAGTCATTTCTGGATCGAAAGTCAAAAGTTTATCATC
TGCGCAATCGAGCTCATCAGGACCTTCATCATCTAGTGAGGAAGATGATTCCCGCGA
TATTGAAAGCTTGGATAAGAAAATACGTCCTTTAGAAGAATTAGAAGCATTATTAAGTA
GTGGAAATACAAAACAATTGAAGAACAAAGAGGTCGCTGCCTTGGTTATTCACGGTA
AGTTACCTTTGTACGCTTTGGAGAAAAAATTAGGTGATACTACGAGAGCGGTTGCGGT
ACGTAGGAAGGCTCTTTCAATTTTGGCAGAAGCTCCTGTATTAGCATCTGATCGTTTA
CCATATAAAAATTATGACTACGACCGCGTATTTGGCGCTTGTTGTGAAAATGTTATAGG
TTACATGCCTTTGCCCGTTGGTGTTATAGGCCCCTTGGTTATCGATGGTACATCTTATC
ATATACCAATGGCAACTACAGAGGGTTGTTTGGTAGCTTCTGCCATGCGTGGCTGTAA
GGCAATCAATGCTGGCGGTGGTGCAACAACTGTTTTAACTAAGGATGGTATGACAAG
AGGCCCAGTAGTCCGTTTCCCAACTTTGAAAAGATCTGGTGCCTGTAAGATATGGTTA
GACTCAGAAGAGGGACAAAACGCAATTAAAAAAGCTTTTAACTCTACATCAAGATTTG
CACGTCTGCAACATATTCAAACTTGTCTAGCAGGAGATTTACTCTTCATGAGATTTAGA
ACAACTACTGGTGACGCAATGGGTATGAATATGATTTCTAAAGGTGTCGAATACTCATT
AAAGCAAATGGTAGAAGAGTATGGCTGGGAAGATATGGAGGTTGTCTCCGTTTCTGG




TAACTACTGTACCGACAAAAAACCAGCTGCCATCAACTGGATCGAAGGTCGTGGTAA
GAGTGTCGTCGCAGAAGCTACTATTCCTGGTGATGTTGTCAGAAAAGTGTTAAAAAG
TGATGTTTCCGCATTGGTTGAGTTGAACATTGCTAAGAATTTGGTTGGATCTGCAATG
GCTGGGTCTGTTGGTGGATTTAACGCACATGCAGCTAATTTAGTGACAGCTGTTTTCT
TGGCATTAGGACAAGATCCTGCACAAAATGTTGAAAGTTCCAACTGTATAACATTGAT
GAAAGAAGTGGACGGTGATTTGAGAATTTCCGTATCCATGCCATCCATCGAAGTAGGT
ACCATCGGTGGTGGTACTGTTCTAGAACCACAAGGTGCCATGTTGGACTTATTAGGT
GTAAGAGGCCCGCATGCTACCGCTCCTGGTACCAACGCACGTCAATTAGCAAGAATA
GTTGCCTGTGCCGTCTTGGCAGGTGAATTATCCTTATGTGCTGCCCTAGCAGCCGGC
CATTTGGTTCAAAGTCATATGACCCACAACAGGAAACCTGCTGAACCAACAAAACCTA
ACAATTTGGACGCCACTGATATAAATCGTTTGAAAGATGGGTCCGTCACCTGCATTAA
ATCCTAAtagcTCAAGAGGATGTCAGAATGCCATTTGCCTGAGAGATGCAGGCTTCATT
TTTGATTACTTTTTTATTTGTAACCTATATAGTATAGGattttttttgtcattttgtttcttctcGTACGAGC
TTGCTCCTGATCAGCCTATCTCGCAGCTGATGAATATCTTGTGGTAGGGGTTTGGGAA

AATCATTCGAGtttgatgtttttcttgGTATTTCCCACTCCTCTTCAGAGTACAGAAGATTAAGT
GAAA&

The promoter Prsar was marked yellow, tHMG1 was marked blue, Taoxs was marked
green, and the underlined parts were the flanking homologous sequences used for
assembly.

fragment F3

| AGGAACCAGTITACGCAACCCCGICTGCTCAAACGAGTGGAGAGGGAAATCGATTC

AGCAGTTAAATCAATGCTGGAAAATATTCGAGATTACCTAATCGGATCTGGAACTTACT
TCGACCTGACATTTTCTTGCCTGGGGAGCCACGATCGATTATGTAATCAAGAATATGG
ACAGAGGGAAACAGATTTAGCTGTCAAAAGCCCAAGAGAAGCTACCGATCAATGGAT
GCGGATAGATAAAGAAAAgtcctttttttttcattaGCCATCCGAGTTGTCCAATCAAATGTCTGC
CTGCTACGCTGGAGAGGAATCACGCGTGTTTAACATTCGGATTGTCGCCTAAAATAA
GCCTATTACCTACACAGTAAAACCCGGGGGGTGCTTTGGTATCAATGACCCCGGGAT
TTTATCCACcagtttttttctttctggCAAGAGTGCATTGCATCCCCGTACAAATAGTAGCAACCT
CCACAAGAGGAATCCCCTATGAGCGAGAAGTCCATAGTAATACCCCCGCGGAAAAGA
GATATTTTGTTTCCGTGTTGCCCTTGAACTTCAGTTTCCCCCATCAGTTTATATAGTAG
CCGGGTTCCCAATCTCTAGCCCTTCTTTCCTCCTATTTCATTCCTCTCTTCTTACGTTA
TCTTACATTAGCgATGATGACGGCTCTCGCATATTACCAGATCCATCTGATCTATACTCT
CCCAATTCTTGGTCTTCTCGGTCTGCTCACTTCCCCGATTTTGACAAAATTTGACATC
TACAAAATATCGATCCTCGTATTTATTGCGTTTAGTGCAACCACACCATGGGACTCATG
GATCATCAGAAATGGCGCATGGACATATCCATCAGCGGAGAGTGGCCAAGGCGTGTT
TGGAACGTTTCTAGATGTTCCATATGAAGAGTACGCTTTCTTTGTCATTCAAACCGTAA
TCACCGGCTTGGTCTACGTCTTGGCAACTAGGCACCTTCTCCCATCTCTCGCGCTTC
CCAAGACTAGATCGTCCGCCCTTTCTCTCGCGCTCAAGGCGCTCATCCCTCTGCCCA
TTATCTACCTATTTACCGCTCACCCCAGCCCATCGCCCGACCCGCTCGTGACAGATC
ACTACTTCTACATGCGGGCACTCTCCTTACTCATCACCCCACCTACCATGCTCTTGGC
AGCATTATCAGGCGAATATGCTTTCGATTGGAAAAGTGGCCGAGCAAAGTCAACTATT
GCAGCAATCATGATCCCGACGGTGTATCTGATTTGGGTAGATTATGTTGCTGTCGGTC
AAGACTCTTGGTCGATCAACGATGAGAAGATTGTAGGGTGGAGGCTTGGAGGTGTA
CTACCCATTGAGGAAGCTATGTTCTTCTTACTGACGAATCTAATGATTGTTCTGGGTCT
GTCTGCCTGCGATCATACTCAGGCCCTATACCTGCTACACGGTCGAACTATTTATGGC
AACAAAAAGATGCCATCTTCATTTCCCCTCATTACACCGCCTGTGCTCTCCCTGTTTT
TTAGCAGCCGACCATACTCTTCTCAGCCAAAACGTGACTTGGAACTGGCAGTCAAGT
TGTTGGAGGAAAAGAGCCGGAGCTTTTTTGTTGCCTCGGCTGGATTTCCTAGCGAA
GTTAGGGAGAGGCTGGTTGGACTATACGCATTCTGCCGGGTGACTGATGATCTTATC
GACTCTCCTGAAGTATCTTCCAACCCGCATGCCACAATTGACATGGTCTCCGATTTTC
TTACCCTACTATTTGGGCCCCCGCTACACCCTTCGCAACCTGACAAGATCCTTTCTTC
GCCTTTACTTCCTCCTTCGCACCCTTCCCGACCCACGGGAATGTATCCCCTCCCGCC
TCCTCCTTCGCTCTCGCCTGCCGAGCTCGTTCAATTCCTTACCGAAAGGGTTCCCGT
TCAATACCATTTCGCCTTCAGGTTGCTCGCTAAGTTGCAAGGGCTGATCCCTCGATAC
CCACTCGACGAACTCCTTAGAGGATACACCACTGATCTTATCTTTCCTTTATCGACAG
AGGCAGTCCAGGCTCGGAAGACGCCTATCGAGACCACAGCTGACTTGCTGGACTAT
GGTCTATGTGTAGCAGGCTCAGTCGCCGAGCTATTGGTCTATGTCTCTTGGGCAAGT




GCACCAAGTCAGGTCCCTGCCACCATAGAAGAAAGAGAAGCTGTGTTAGTGGCAAG
CCGAGAGATGGGAACTGCCCTTCAGTTGGTGAACATTGCTAGGGACATTAAAGGGG
ACGCAACAGAAGGGAGATTTTACCTACCACTCTCATTCTTTGGTCTTCGGGATGAATC
AAAGCTTGCGATCCCGACTGATTGGACGGAACCTCGGCCTCAAGATTTCGACAAACT
CCTCAGTCTATCTCCTTCGTCCACATTACCATCTTCAAACGCCTCAGAAAGCTTCCGG
TTCGAATGGAAGACGTACTCGCTTCCATTAGTCGCCTACGCAGAGGATCTTGCCAAA
CATTCTTATAAGGGAATTGACCGACTTCCTACCGAGGTTCAAGCGGGAATGCGAGCG
GCTTGCGCGAGCTACCTACTGATCGGCCGAGAGATCAAAGTCGTTTGGAAAGGAGA
CGTCGGAGAGAGAAGGACAGTTGCCGGATGGAGGAGAGTACGGAAAGTCTTGAGT
GTGGTCATGAGCGGATGGGAAGGGCAGTAAtagcGTAGTAGTAGTAGTAGCAGAGTAT
CTACAGTGGTGTGTATAATGTATATGAGTGTACTTACCAACCAAATTCCGTTTAGTATTT
CGTCGACGATGATGTAGTACGAGTCCTTCGCGAATCCGTTACTCTCAAGACGGGGAA
AAAAAACGACGAAAATGACCAACTTACTCAACTAAGCAAACCTCAAGAAACATAACAC
TTTGTTGTGAGACAGTAATAAAAAGCTCACAGCGTACACATCACCACTCATIICICTA

The promoter Prsps was marked yellow, CrtYB was marked blue, Trsas was marked
green, and the underlined parts were the flanking homologous sequences used for
assembly.

fragment F4

TTTTTGTAGAAATGTCTTGGTGTCCTCGTC
CAATCAGGTAGCCATCTCTGAAATATCTGGCTCCGTTGCAACTCCGAACGACCTGCT
GGCAACGTAAAATTCTCCGGGGTAAAACTTAAATGTGGAGTAATGGAACCAGAAACAT
CTCTTCCCTTCTCTCTCCTTCCACCGCCCGTTACCGTCCCTAGGAAATTTTACTCTGC
TGGAGAGCTTCTTCTACGGCCCCCTTGCAGCAATGCTCTTCCCAGCATTACGTTGCG
GGTAAAACGGAGGTCGTGTACCCGACCTAGCAGCCCAGGGATGGAAAAGTCCCGG
CCGTCGCTGGCAATAATAGCGGGCGGACGCATGTCATGAGATTATTGGAAACCACCA
GAATCGAATATAAAAGGCGAACACCTTTCCCAATTTTGGTTTCTCCTGACCCAAAGAC
TTTAAATTTAATTTATTTGTCCCTAtttcaatcaattgaacaaCTATCAAAACACAgatgATGGGAA
AAGAACAAGATCAGGATAAACCCACAGCTATCATCGTGGGATGTGGTATCGGTGGAA
TCGCCACTGCCGCTCGTCTTGCTAAAGAAGGTTTCCAGGTCACGGTGTTCGAGAAG
AACGACTACTCCGGAGGTCGATGCTCTTTAATCGAGCGAGATGGTTATCGATTCGATC
AGGGGCCCAGTTTGCTGCTCTTGCCAGATCTCTCCAAGCAGACATTCGAAGATTTGG
GAGAGAAGATGGAAGATTGGGTCGATCTCATCAAGTGTGAACCCAACTATGTTTGCC
ACTTCCACGATGAAGAGACTTTCACTCTTTCAACCGACATGGCGTTGCTCAAGCGGG
AAGTCGAGCGTTTTGAAGGCAAAGATGGATTTGATCGGTTCTTGTCGTTTATCCAAGA
AGCCCACAGACATTACGAGCTTGCTGTCGTTCACGTCCTGCAGAAGAACTTCCCTG
GCTTCGCAGCATTCTTACGGCTACAGTTCATTGGCCAAATCCTGGCTCTTCACCCCTT
CGAGTCTATCTGGACAAGAGTTTGTCGATATTTCAAGACCGACAGATTACGAAGAGTC
TTCTCGTTTGCAGTGATGTACATGGGTCAAAGCCCATACAGTGCGCCCGGAACATATT
CCTTGCTCCAATACACCGAATTGACCGAGGGCATCTGGTATCCGAGAGGAGGCTTTT
GGCAGGTTCCTAATACTCTTCTTCAGATCATCAAGCGCAACAATCCCTCAGCCAAGTT
CAATTTCAACGCTCCAGTTTCCCAGGTTCTTCTCTCTCCTGCCAAGGACCGAGCGAC
TGGTGTTCGACTTGAATCCGGCGAGGAACATCACGCCGATGTTGTGATTGTCAATGC
TGACCTCGTTTACGCCTCCGAGCACTTGATTCCTGACGATGCCAGAAACAAGATTGG
CCAACTGGGTGAAGTCAAGAGAAGTTGGTGGGCTGACTTAGTTGGTGGAAAGAAGC
TCAAGGGAAGTTGCAGTAGTTTGAGCTTCTACTGGAGCATGGACCGAATCGTGGAC
GGTCTGGGCGGACACAATATCTTCTTGGCCGAGGACTTCAAGGGATCATTCGACACA
ATCTTCGAGGAGTTGGGTCTCCCAGCCGATCCTTCCTTTTACGTGAACGTTCCCTCG
CGAATCGATCCTTCTGCCGCTCCCGAAGGCAAAGATGCTATCGTCATTCTTGTGCCG
TGTGGCCATATCGACGCTTCGAACCCTCAAGATTACAACAAGCTTGTTGCTCGGGCA
ATGAAGTTTGTGATCCACACGCTTTCCGCCAAGCTTGGACTTCCCGACTTTGAAAAA
ATGATTGTGGCAGAGAAGGTTCACGATGCTCCCTCTTGGGAGAAAGAATTCAACCTC
AAGGACGGAAGCATCTTGGGACTGGCTCACAACTTTATGCAAGTTCTTGGTTTCAGG
CCGAGCACCAGACATCCCAAGTATGACAAGTTGTTCTTTGTCGGGGCTTCGACTCAT
CCCGGAACTGGGGTTCCCATCGTCTTGGCTGGAGCCAAGTTAACTGCCAACCAAGT
TCTCGAATCCTTTGACCGATCCCCAGCTCCAGATCCCAATATGTCACTCTCCGTACCA
TATGGAAAACCTCTCAAATCAAATGGAACGGGTATCGATTCTCAGGTCCAGCTGAAGT




TCATGGATTTGGAGAGATGGGTATACCTTTTGGTATTGTTGATTGGGGCCGTGATCGC
TCGATCCGTTGGTGTTCTTGCTTTCTGAtagcGTAGATTTGGCCACTAACGGGTTAGTA
GTTGTGTAAGTCTAT TaaatttgatttttgtT TATGGATGATCATCGTAGTGGCTATCTGTTTACC
TGTAGGACATCCTAGGGTGGGATGGTGATGTACACCCCCTCAATCTTCAGATGCAAC

ACTATGTGGTAGGTCATTGACATAAGGTTTAGGAAAGACCTGTTTTTTGACCAATAAAT
GGAACAGGAAGGAAAGGAGGAACCAGTTTACGAACCCCGT

The promoter Psap was marked yellow, Crtl was marked blue, Tpas2 was marked green,
and the underlined parts were the flanking homologous sequences used for assembly.

fragment F5

GCACTCTGCTAACTGTAGATTAACGGCGCTCGACAACCCTTAA

aagcacagatgcttcgttCGCAATGTTTCTA
CTCCTTTTTTACTCTTCCAGATTTTCTCGGACTCCGCGCATCGCCGTACCACTTCAAA
ACACCCAAGCACAGCATACTAAATTTTCCCTCTTTCTTCCTCTAGGGTGTCGTTAATTA
CCCGTACTAAAGGTTTGGAAAAGAAAAAAGGGACCGCCTCGTTTCTTTTTCTTCGTC
GAAAAAGGCAATAAAAATTTTTATCACGTTTCTTTTTCTTGAAATTTTTTTTTTTAGTTTT
TTTCTCTTTCAGTGACCTCCATTGATATTTAAGTTAATAAACGGTCTTCAATTTCTCAAG
TTTCAGTTTCATTTTTCTTGTTCTATTACAACTTTTTTTACTTCTTGTTCATTAGAAAGAA
AGCATAGCAATCTAATCTAAGGGGCGGT
GGTGAGGAACTAAACCATGGGTAAGGAAAAGACTCACGT
TTCGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTC
GCGATAATGTCGGGCAATCAGGTGCGACAATCTATCGATTGTATGGGAAGCCCGATG
CGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATG
AGATGGTCAGACTAAACTGGCTGACGGAATTTATGCCTCTTCCGACCATCAAGCATTT
TATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGGCAAAACAGC
ATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGGCA
GTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATC
GCGTATTTCGCCTCGCTCAGGCGCAATCACGAATGAATAACGGTTTGGTTGATGCGA
GTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGC
ATAAGCTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTCACTTGAT
AACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAA
TCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTCTC
CTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAAT
TGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAACACGTCCGACGGCGGCCCACGG
GTCCCAGGCCTCGGAGATCCGTCCCCCTTTTCCTTTGTCGATATCATGTAATTAGTTA
TGTCACGCTTACATTCACGCCCTCCCCCCACATCCGCTCTAACCGAAAAGGAAGGAG
TTAGACAACCTGAAGTCTAGGTCCCTATTTATTTTTTTATAGTTATGTTAGTATTAAGAA

CGTTATTTATATTTCAAATTTTTCTTTTTTTTCTGTACAGACGCGTGTACGCATGTAACA
TTATACTGAAAACCTTGCTTGAGAAGGTTTTGGGACGCTCGAAGGCTTTAATTTGC

AGCTGGAGCTGGCCTTGTCCAGATGTAATCACCG

CCGCTGAA

The promoter Prerr was marked yellow, promoter Pemyz was marked purple, KanMX was
marked blue, Tcycr was marked green, Ori was marked red, PARS1 was marked brown
and the underlined parts were the flanking homologous sequences used for assembly.
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fragment F6

ATGGAAAAAGCTGGAGCTGGCCTTG

71T
TTGTAGAAATGTCTTGGTGTCCTCGTCC
The upstream homologous arm of KpKu70 was marked gray and the underlined parts
were the flanking homologous sequences used for assembly.

fragment F7

TCCCAAAGTGTCAGTCACAAGGGT

GCGCTCGACAACC

CTTAATTCGAGA
The downstream homologous arm of KpKu70 was marked gray and the underlined parts
were the flanking homologous sequences used for assembly.

Table S6. Guide RNA sequence (5—3’)

Target locus Sequence (5'—3)
KpHis4 ATGGCTCTCTTAACGTTATC
KpADH900 CGTTCTTACCACCGTACACG
-4 CCTAAATACTACCTAAACAG
-5 aactttgaaacaaaagaagg
II-6 CCAATATAGGATTGAACTCG
KanMX TTACTCACCACTGCGATCCC
criE GGGAGGTTTGTTCCGTATAG
DNA ligase IV GGCGGGAAACGTTACGCAGC
KpADH900-2 TGTGAAGAGATTATCGCCCC

Table S7. Plasmid sequence

pGS188 (5'—3’, 9907bp)




ATTTAAATGACCCTTGTGACTGACACTTTGGGAGTCCCTATTCTACTTAGT
CTCATATCGCATGAAACTTTTGATAAATTATTTTCTGATAGGAATTTTTCATC
AGATATTATCATCGCGGCTTACGTAATAACAAAAAAAATTGATGGAGTCTAT
ACTAGGCTAACATAAACTAAGTTATTAATTAAACAAAACAAAACGTACTAGC
ATTACTGTCATATATAAGGGCTCCTAACTAAAACTGTAAAGACTTCCCGTCT
GAGTTAAACTTTTCTTTTCTTCTTTGGATCTCCACCGAGCTGAGAGAGGTC
GATTCTTGTTTCATAGAGCCCCGTAATTGACTGATGAATCAGTGTGGCGTC
CAGGACCTCCTTTGTAGAGGTGTACCGCTTTCTGTCTATGGTGGTGTCGA
AGTACTTGAAGGCTGCAGGCGCGCCCAAGTTGGTCAGAGTAAACAAGTG
GATAATGTTTTCTGCCTGCTCCCTGATGGGCTTATCCCTGTGCTTATTGTA
AGCAGAAAGCACCTTATCGAGGTTAGCGTCGGCGAGGATCACTCTTTTG
GAGAATTCGCTTATTTGCTCGATGATCTCATCAAGGTAGTGTTTGTGTTGT
TCCACGAACAGCTGCTTCTGCTCATTATCTTCGGGGGACCCTTTGAGCTT
TTCATAGTGGCTGGCCAGATACAAGAAATTAACGTATTTAGAGGGCAGTGC
CAGCTCGTTACCTTTCTGCAGCTCGCCCGCACTAGCGAGCATTCGTTTCC
GGCCGTTTTCAAGCTCAAAGAGAGAGTACTTGGGAAGCTTAATGATGAGG
TCTTTTTTGACCTCTTTATATCCTTTCGCCTCGAGAAAGTCGATGGGGTTT
TTTTCGAAGCTTGATCGCTCCATGATTGTGATGCCCAGCAGTTCCTTGAC
GCTTTTGAGTTTTTTAGACTTCCCTTTCTCCACTTTGGCCACAACCAGTAC
ACTGTAAGCGACTGTAGGAGAATCGAATCCGCCGTATTTCTTGGGGTCCC
AATCTTTTTTGCGTGCGATCAGCTTGTCGCTGTTCCTTTTCGGGAGGATA
CTTTCCTTGGAGAAGCCTCCGGTCTGTACTTCGGTCTTTTTAACGATGTTC
ACCTGCGGCATGGACAGGACCTTCCGGACTGTCGCGAAATCCCTACCCT
TGTCCCACACGATTTCTCCTGTTTCTCCGTTTGTTTCGATAAGTGGTCGCT
TCCGAATCTCTCCATTGGCCAGTGTAATCTCGGTCTTGAAAAAATTCATAAT
ATTGCTGTAAAAGAAGTACTTAGCGGTGGCCTTGCCTATTTCCTGCTCAGA
CTTTGCGATCATTTTCCTAACATCGTACACTTTATAGTCTCCGTAAACAAAT
TCAGATTCAAGCTTGGGATATTTTTTGATAAGTGCAGTGCCTACCACTGCA
TTCAGGTAGGCATCATGCGCATGGTGGTAATTGTTGATCTCTCTCACCTTA
TAAAACTGAAAGTCCTTTCTGAAATCTGAAACCAGCTTAGACTTCAGAGTA
ATAACTTTCACCTCTCGAATCAGTTTGTCATTTTCATCGTACTTGGTGTTCA
TGCGTGAATCGAGAATTTGGGCCACGTGCTTGGTGATCTGGCGTGTCTC
AACAAGCTGCCTTTTGATGAAGCCGGCTTTATCCAACTCAGACAGGCCAC
CTCGTTCAGCCTTAGTCAGATTATCGAACTTCCGTTGTGTGATCAGTTTGG
CGTTCAGCAGCTGCCGCCAATAATTTTTCATTTTCTTGACAACTTCTTCTG
AGGGGACGTTATCACTCTTCCCTCTATTTTTATCGGATCTTGTCAACACTTT
ATTATCAATAGAATCATCTTTGAGAAAAGACTGGGGCACGATATGATCCAC
GTCGTAGTCGGAGAGCCGATTGATGTCCAGTTCCTGATCCACGTACATGT
CCCTGCCGTTCTGCAGGTAGTACAGGTAGAGCTTCTCATTCTGAAGCTGG
GTGTTTTCAACTGGGTGTTCCTTAAGGATTTGGGACCCCAGTTCTTTTATA
CCCTCTTCAATCCTCTTCATCCTTTCCCTACTGTTCTTCTGTCCCTTCTGG
GTAGTTTGGTTCTCTCGGGCCATCTCGATAACGATATTCTCGGGCTTATGC
CTTCCCATTACTTTGACGAGTTCATCCACGACCTTAACGGTCTGCAGTATT
CCCTTTTTGATAGCTGGGCTACCTGCAAGATTAGCGATGTGCTCGTGAAG
ACTGTCCCCCTGGCCAGAAACTTGTGCTTTCTGGATGTCCTCCTTAAAGG
TGAGAGAGTCATCATGGATCAACTGCATGAAGTTCCGGTTGGCAAATCCA
TCGGACTTAAGAAAATCCAGGATTGTCTTTCCACTCTGCTTGTCTCGGATC
CCATTGATCAGTTTTCTTGACAGCCGCCCCCATCCTGTATATCGGCGCCT
CTTGAGCTGTTTCATGACTTTGTCGTCGAAGAGATGAGCGTAAGTTTTCA
AGCGTTCTTCAATCATCTCCCTATCTTCAAACAACGTAAGGGTGAGGACAA




TGTCCTCAAGAATGTCCTCGTTCTCCTCATTGTCCAGGAAGTCCTTGTCTT
TAATGATTTTCAGGAGATCGTGATACGTTCCCAGGGATGCGTTGAAGCGA
TCCTCCACTCCGCTGATTTCAACAGAGTCGAAACATTCAATCTTTTTGAAA
TAGTCTTCTTTGAGCTGTTTCACGGTAACTTTCCGGTTCGTCTTGAAGAG
GAGGTCCACGATAGCTTTCTTCTGCTCTCCAGACAGGAATGCTGGCTTTC
TCATCCCTTCTGTGACGTATTTGACCTTGGTGAGCTCGTTATAAACTGTGA
AGTACTCGTACAGCAGAGAGTGTTTAGGAAGCACCTTTTCGTTAGGCAGA
TTTTTATCAAAGTTAGTCATCCTTTCGATGAAGGACTGGGCAGAGGCCCC
CTTATCCACGACTTCCTCGAAGTTCCAGGGAGTGATGGTTTCTTCTGATTT
GCGAGTCATCCACGCGAATCTGGAATTTCCCCGGGCGAGGGGGCCTACA
TAGTAGGGTATCCGAAATGTGAGGATTTTCTCAATCTTTTCCCTGTTATCTT
TCAAAAAGGGGTAGAAATCCTCTTGCCGCCTGAGGATAGCGTGCAGTTC
GCCCAGGTGAATCTGGTGGGGGATGCTTCCATTGTCGAAAGTGCGCTGT
TTGCGCAACAGATCTTCTCTGTTAAGCTTTACCAGCAGCTCCTCGGTGCC
GTCCATTTTTTCCAAGATGGGCTTAATAAATTTGTAAAATTCCTCCTGGCTT
GCTCCGCCGTCAATGTATCCGGCGTAGCCATTTTTAGACTGATCGAAGAA
AATTTCCTTGTACTTCTCAGGCAGTTGCTGTCTGACAAGGGCCTTCAGCA
AAGTCAAGTCTTGGTGGTGCTCATCATAGCGCTTGATCATACTAGCGCTC
AGCGGAGCTTTGGTGATCTCCGTGTTCACTCGCAGAATATCACTCAGCAG
AATGGCGTCTGACAGGTTCTTTGCCGCCAAAAAAAGGTCTGCGTACTGGT
CGCCGATCTGGGCCAGCAGATTGTCGAGATCATCATCGTAGGTGTCTTTG
CTCAGTTGAAGCTTGGCATCTTCGGCCAGGTCGAAGTTAGATTTAAAGTT
GGGGGTCAGCCCGAGTGACAGGGCGATAAGATTACCAAACAGGCCGTTC
TTCTTCTCCCCAGGGAGCTGTGCGATGAGGTTTTCGAGCCGCCGGGATT
TGGACAGCCTAGCGCTCAGGATTGCTTTGGCGTCAACTCCGGATGCGTT
GATCGGGTTCTCTTCGAAAAGCTGATTGTAAGTCTGAACCAGTTGGATAA
AGAGTTTGTCGACATCGCTGTTGTCTGGGTTCAGGTCCCCCTCGATGAG
GAAGTGTCCCCGAAATTTGATCATATGCGCCAGCGCGAGATAGATCAACC
GCAAGTCAGCCTTATCAGTACTGTCTACAAGCTTCTTCCTCAGATGATATAT
GGTTGGGTACTTTTCATGGTACGCCACCTCGTCCACGATATTGCCAAAGA
TTGGGTGGCGCTCGTGCTTTTTATCCTCCTCCACCAAAAAGGACTCCTCC
AGCCTATGGAAGAAAGAGTCATCCACCTTAGCCATCTCATTACTAAAGATC
TCCTGCAGGTAGCAGATCCGATTCTTTCTGCGGGTATATCTGCGCCGTGC
TGTTCTTTTGAGCCGCGTGGCTTCGGCCGTCTCCCCGGAGTCGAACAGG
AGGGCGCCAATGAGGTTCTTCTTTATGCTGTGGCGATCGGTATTGCCCAG
AACTTTGAATTTTTTGCTCGGCACCTTGTACTCGTCCGTAATGACGGCCC
AGCCGACGCTGTTTGTGCCGATATCGAGCCCAATGGAGTACTTCTTGTCC
ATCGTTTCGGAATTCTGTTGTAGTTTTAATATAGTTTGAGTATGAGATGGAA
CTCAGAACGAAGGAATTATCACCAGTTTATATATTCTGAGGAAAGGGTGTG
TCCTAAATTGGACAGTCACGATGGCAATAAACGCTCAGCCAATCAGAATG
CAGGAGCCATAAATTGTTGTATTATTGCTGCAAGATTTATGTGGGTTCACAT
TCCACTGAATGGTTTTCACTGTAGAATTGGTGTCCTAGTTGTTATGTTTCG
AGATGTTTTCAAGAAAAACTAAAATGCACAAACTGACCAATAATGTGCCGT
CGCGCTTGGTACAAACGTCAGGATTGCCACCACTTTTTTCGCACTCTGGT
ACAAAAGTTCGCACTTCCCACTCGTATGTAACGAAAAACAGAGCAGTCTAT
CCAGAACGAGACAAATTAGCGCGTACTGTCCCATTCCATAAGGTATCATAG
GAAACGAGAGTCCTCCCCCCATCACGTATATATAAACACACTGATATCCCA
CATCCGCTTGTCACCAAACTAATACATCCAGTTCAAGTTACCTAAACAAAT
CAAAATTGCACTGATGAGTCCGTGAGGACGAAACGAGTAAGCTCGTCAG
AGACCcaatacgcaaaccgcctctcccecgegegtiggecgattcattaatgcagetggcacgacaggttt




cccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccagg
ctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacatactagagaaa
gaggagaaatactagatggcttcctccgaagacgttatcaaagagttcatgcgtttcaaagttcgtatggaa
ggttccgttaacggtcacgagticgaaatcgaaggtgaaggtgaaggtcgtccgtacgaaggtacccaga
ccgctaaactgaaagttaccaaaggtggtccgctgccgttcgcttgggacatcctgtcceccgeagttccagta
cggttccaaagcttacgttaaacacccggctgacatcccggactacctgaaactgtccttcccggaaggtttc
aaatgggaacgtgttatgaacttcgaagacggtggtgttgttaccgttacccaggactcctccctgcaagac
ggtgagttcatctacaaagttaaactgcgtggCaccaacttcccgtccgacggtcecggttatgcagaaaaa
aaccatgggttgggaagcttccaccgaacgtatgtacccggaagacggtgctctgaaaggtgaaatcaaa
atgcgtctgaaactgaaagacggtggtcactacgacgctgaagttaaaaccacctacatggctaaaaaac
cggttcagctgccgggtgcttacaaaaccgacatcaaactggacatcacctcccacaacgaagactacac
catcgttgaacagtacgaacgtgctgaaggtcgtcactccaccggtgcttaataacgctgatagtgctagtgt
agatcgctactagagccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttcgttttatct
gttgtttgtcggtgaacgctctctactagagGGTCTCTGTTTTAGAGCTAGAAATAGCAAG
TTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGG
TGCTTTTGGCCGGCATGGTCCCAGCCTCCTCGCTGGCGCCGGCTGGGC
AACATGCTTCGGCATGGCGAATGGGACTCAAGAGGATGTCAGAATGCCAT
TTGCCTGAGAGATGCAGGCTTCATTTTTGATACTTTTTTATTTGTAACCTATA
TAGTATAGGATTTTTTTTGTCATTTTGTTTCTTCTCGTACGAGCTTGCTCCT
GATCAGCCTATCTCGCAGCTGATGAATATCTTGTGGTAGGGGTTTGGGAA
AATCATTCGAGTTTGATGTTTTTCTTGGTATTTCCCACTCCTCTTCAGAGTA
CAGAAGATTAAGTGAGACTCGAGTTTTTGTAGAAATGTCTTGGTGTCCTC
GTCCAATCAGGTAGCCATCTCTGAAATATCTGGCTCCGTTGCAACTCCGA
ACGACCTGCTGGCAACGTAAAATTCTCCGGGGTAAAACTTAAATGTGGAG
TAATGGAACCAGAAACATCTCTTCCCTTCTCTCTCCTTCCACCGCCCGTTA
CCGTCCCTAGGAAATTTTACTCTGCTGGAGAGCTTCTTCTACGGCCCCCT
TGCAGCAATGCTCTTCCCAGCATTACGTTGCGGGTAAAACGGAGGTCGT
GTACCCGACCTAGCAGCCCAGGGATGGAAAAGTCCCGGCCGTCGCTGG
CAATAATAGCGGGCGGACGCATGTCATGAGATTATTGGAAACCACCAGAA
TCGAATATAAAAGGCGAACACCTTTCCCAATTTTGGTTTCTCCTGACCCAA
AGACTTTAAATTTAATTTATTTGTCCCTAtttcaatcaattgaacaaCTATCAAAACAC
AgATGGCTCGCAGTTATGCCGAGAGAGCAAATACTCATCAATCACCTGTG
GCACGACGACTGTTTGCGCTTATGGAACAGAAACAGAGTAACCTATGCGC
ATCAGTCGACGTGAGAACAACTAAAGAATTATTGGAGCTTCTAGATAAATT
GGGCCCATTTATCTGTTTGGCCAAGACTCATATCGACATAATTGATGACTT
CACGTATGATGGAACTATTCTGCCTTTATTGGAactatcaaagaaacacaagTTTT
TAATTTTTGAGGACAGAAAGTTTGCTGATATAGGCAACACTGTCAAGCATC
AATATCAAGGAGGTGTCTACAAGATTGCACAATGGGCAGATATTACAAATG
CTCATGGTGTCATTGGTAGTGGAATTGTAAAGGGTCTAAAGGAGGCAGCC
ACTGAGACAACAGATCAACCAAGGGGACTATTGATGTTGGCTGAACTGTC
GTCAAAGGGATCAATTGCCCATGGTAAGTACACCGAAGAAACTGTAGAAA
TTGCAAAATCAGACAAGGAATTCGTCATTGGGTTTATTGCTCAAAATTCTAT
GGGAGGACAAGATGAAGGGTTCGATTGGATTATTATGACACCAGGTGTTG
GTTTGGATGACACTGGTGATGCTCTAGGCCAACAATATCGAACAGTGAGT
CAAGTATTTTCCACTGGCACTGACATCATAATCGTAGGTCGTGGTTTGTTT
GGCAAGGGCAGAGATCCCTTAAAAGAAGGTGAACGGTATAGAAAAGCTG
GGTGGGAAGCTTACCAAAATATTCTGAGGTAATCAAGAGGATGTCAGAAT
GCCATTTGCCTGAGAGATGCAGGCTTCATTTTTGATACTTTTTTATTTGTAA
CCTATATAGTATAGGATTTTTTTTGTCATTTTGTTTCTTCTCGTACGAGCTTG
CTCCTGATCAGCCTATCTCGCAGCTGATGAATATCTTGTGGTAGGGGTTTG




GGAAAATCATTCGAGTTTGATGTTTTTCTTGGTATTTCCCACTCCTCTTCA
GAGTACAGAAGATTAAGTGAGAACAAGGCCAGCTCCAGCTTTTTCCATAG
GCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGG
TGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAA
GCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCT
GTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGC
TGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGT
GCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTAT
CGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAG
CCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGA
GTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTG
GTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGC
TCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTG
CAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGCAAATTAAAGCC
TTCGAGCGTCCCAAAACCTTCTCAAGCAAGGTTTTCAGTATAATGTTACAT
GCGTACACGCGTCTGTACAGAAAAAAAAGAAAAATTTGAAATATAAATAAC
GTTCTTAATACTAACATAACTATAAAAAAATAAATAGGGACCTAGACTTCAG
GTTGTCTAACTCCTTCCTTTTCGGTTAGAGCGGATGTGGGGGGAGGGCG
TGAATGTAAGCGTGACATAACTAATTACATGATATCGACAAAGGAAAAGGG
GGACGGATCTCCGAGGCCTGGGACCCGTGGGCCGCCGTCGGACGTGT
CAGTCCTGCTCCTCGGCCACGAAGTGCACGCAGTTGCCGGCCGGGTCG
CGCAGGGCGAACTCCCGCCCCCACGGCTGCTCGCCGATCTCGGTCATG
GCCGGCCCGGAGGCGTCCCGGAAGTTCGTGGACACGACCTCCGACCAC
TCGGCGTACAGCTCGTCCAGGCCGCGCACCCACACCCAGGCCAGGGTG
TTGTCCGGCACCACCTGGTCCTGGACCGCGCTGATGAACAGGGTCACGT
CGTCCCGGACCACACCGGCGAAGTCGTCCTCCACGAAGTCCCGGGAGA
ACCCGAGCCGGTCGGTCCAGAACTCGACCGCTCCGGCGACGTCGCGCG
CGGTGAGCACCGGAACGGCACTGGTCAACTTGGCCATGGTTTAGTTCCT
CACCTTGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAA
CACCGCCCCTTAGATTAGATTGCTATGCTTTCTTTCTAATGAACAAGAAGTA
AAAAAAGTTGTAATAGAACAAGAAAAATGAAACTGAAACTTGAGAAATTGA
AGACCGTTTATTAACTTAAATATCAATGGAGGTCACTGAAAGAGAAAAAAA
CTAAAAAAAAAAATTTCAAGAAAAAGAAACGTGATAAAAATTTTTATTGCCT
TTTTCGACGAAGAAAAAGAAACGAGGCGGTCCCTTTTTTCTTTTCCAAAC
CTTTAGTACGGGTAATTAACGACACCCTAGAGGAAGAAAGAGGGAAAATTT
AGTATGCTGTGCTTGGGTGTTTTGAAGTGGTACGGCGATGCGCGGAGTC
CGAGAAAATCTGGAAGAGTAAAAAAGGAGTAGAAACATTGCGaacgaagcatc
tgtgcttTCGACAATTAATATTTACTTATTTTGGTCAACCCCAAATAGGTTGATTT
CATACTTGGTTCATTCAAAAATAAGTAGTCTTTTGAGATCTTTCAATATTATA
ATAAATATACTATAACAGCCGACTTGTTTCATTTTCGCGAATGTTCCCCCAG
C T T A T C T C G A

Annotation:

the sequence (9-258 bp) is DAS1 terminator (3'—5’);

the sequence (264-287 bp) is SV40 (nuclear location signal) (3'—>5’);
the sequence (288-4391 bp) is SpCas9 (3'—5');

the sequence (4405-4954 bp) is bidirectional promoter HTX1;

the sequence (4955-4997 bp) is Hammerhead ribozyme (5'—3’);

the sequence (5005-6032 bp) is RFP expression cassette (5 —3’);
the sequence (6040-6115 bp) is sgRNA Scaffold (5 —3’);

the sequence (6116-6187 bp) is HDV ribozyme (5 —3’);




the sequence (6188-6434 bp) is AOX1 terminator (5 —3’);
the sequence (6441-6926 bp) is GAP promoter (5 —3’);
the sequence (6928-7719 bp) is KpURA3 (5'—3’);

the sequence (7720-7966 bp) is AOX1 terminator (5 —3’);
the sequence (7986-8574 bp) is Ori (3'—5’);

the sequence (8575-8822 bp) is CYC1 terminator (3'—5’);
the sequence (8888-9262 bp) is BleoR (encodingbleomycin Resistance
Protein) (3'—5);

the sequence (9281-9328 bp) is EM7 promoter (3'—5’);
the sequence (9336-9722 bp) is TEF1 promoter (3'—5);
the sequence (9744-9907 bp) is PARS1 (3'—5’);

pGS327 (5'—3’, 5838bp)

GCGaacgaagcatctgtgcttTCGACAATTAATATTTACTTATTTTGGTCAACCCCAAATAGGTT
GATTTCATACTTGGTTCATTCAAAAATAAGTAGTCTTTTGAGATCTTTCAATATTATAATA
AATATACTATAACAGCCGACTTGTTTCATTTTCGCGAATGTTCCCCCAGCTTATCTCGA
ATTAAGGGTTGTCGAGCGCTCTAGATCTCACTTAATCTTCTGTACTCTGAAGAGGAGT
GGGAAATACCAAGAAAAACATCAAACTCGAATGATTTTCCCAAACCCCTACCACAAGA
TATTCATCAGCTGCGAGATAGGCTGATCAGGAGCAAGCTCGTACGAGAAGAAACAAA
ATGACAAAAAAAATCCTATACTATATAGGTTACAAATAAAAAAGTATCAAAAATGAAGCC
TGCATCTCTCAGGCAAATGGCATTCTGACATCCTCTTGAGTCCCATTCGCCATGCCG
AAGCATGTTGCCCAGCCGGCGCCAGCGAGGAGGCTGGGACCATGCCGGCCAAAAG
CACCGACTCGGTGCCACTTTTTCAAGTTGATAACGGACTAGCCTTATTTTAACTTGCTA
TTTCTAGCTCTAAAACAGAGACCctctagtagagagcgttcaccgacaaacaacagataaaacgaaaggc
ccagtctttcgactgagcctttcgttttatttgatgcctggctctagtagcgatctacactagcactatcagcegttattaagcaccgg
tggagtgacgaccttcagcacgttcgtactgttcaacgatggtgtagtcttcgttgtgggaggtgatgtccagtttgatgtcggttt
gtaagcacccggcagctgaaccggttttttagccatgtaggtggttttaacttcagcgtcgtagtgaccaccgtctttcagtttca
gacgcattttgatttcacctttcagagcaccgtcttccgggtacatacgtticggtggaagcttcccaacccatggtttttttctgcat
aaccggaccgtcggacgggaagttggtGecacgcagtttaactttgtagatgaactcaccgtcttgcagggaggagtcctg
ggtaacggtaacaacaccaccgtcttcgaagttcataacacgttcccatttgaaaccttccgggaaggacagtttcaggtagt
ccgggatgtcagccgggtgtttaacgtaagcetttggaaccgtactggaactgcggggacaggatgtcccaagcgaacggce
agcggaccacctttggtaactttcagtttagcggtctgggtaccttcgtacggacgaccttcaccttcaccttcgatttcgaactc
gtgaccgttaacggaaccttccatacgaactttgaaacgcatgaactctttgataacgtcttcggaggaagccatctagtatttc
tcctctttctctagtatgtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcectg
gggtgcctaatgagtgagctaactcacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgecagcet
gcattaatgaatcggccaacgcgcggggagaggeggtttgegtattgGGTCTCTTGCGCATGCCCGGAGT
CGAACCGGGGGCCCGACGATGGCAACGTCGAATTTTACCGCTAAACTACATGCGCG
TTGGCGAATAACTAAAATGTATGTAGTGAgaataaaagaaaaaaaagaagagtcACAGCGGAG
GTCCTGCTCTCCATTTTATATCTGCTGAAAATCTTGtgtaaaaaaaaattttcgtgaaaaagaaattct
TTAGGGAAATTTCAGCCAATCATGTACGAGTGCGTGTGGGACTGCGAAATTAGTCCT
GAGTCTCTTGATGGCAATTCTGATAGAGAGAAATCGCAAACTTTGAGAGGAAGAACAT
CGCAGAGGATAAGGGACAGTCTACAACACTTATATCCGACAAGGATTGTTTTTACGAC
CATTATGAAGCAAGTTGTAGGTATTTTTCCCTTGCTGTCCTCCAGGGTTGGCTCAGTA
CTCTTTCCCACTAAGGGGACACCTCATGCAGTGCGGCAGATAAAAGAGGCGACAGTT
ATCCATTTCAGAGGCCaacgtGGCCACGGCCgggacGGCCGCGGCCGCTTTTTGTAGA
AATGTCTTGGTGTCCTCGTCCAATCAGGTAGCCATCTCTGAAATATCTGGCTCCGTTG
CAACTCCGAACGACCTGCTGGCAACGTAAAATTCTCCGGGGTAAAACTTAAATGTGG
AGTAATGGAACCAGAAACATCTCTTCCCTTCTCTCTCCTTCCACCGCCCGTTACCGTC
CCTAGGAAATTTTACTCTGCTGGAGAGCTTCTTCTACGGCCCCCTTGCAGCAATGCT
CTTCCCAGCATTACGTTGCGGGTAAAACGGAGGTCGTGTACCCGACCTAGCAGCCC
AGGGATGGAAAAGTCCCGGCCGTCGCTGGCAATAATAGCGGGCGGACGCATGTCAT
GAGATTATTGGAAACCACCAGAATCGAATATAAAAGGCGAACACCTTTCCCAATTTTG
GTTTCTCCTGACCCAAAGACTTTAAATTTAATTTATTTGTCCCTAtttcaatcaattgaacaaCTA
TCAAAACACAgatgAGTAAAGGAGAAGAACTTTTCACTGGAGTTGTCCCAATTCTTGTT
GAATTAGATGGTGATGTTAATGGGCACAAATTTTCTGTCAGTGGAGAGGGTGAAGGT




GATGCTACATACGGAAAGCTTACCCTTAAATTTATTTGCACTACTGGAAAACTACCAGT
TCCATGGCCAACACTTGTCACTACTTTCTCTTATGGTGTTCAATGCTTTTCCCGTTATC
CGGATCATATGAAACGGCATGACTTTTTCAAGAGTGCCATGCCCGAAGGTTATGTACA
GGAACGCACTATATCTTTCAAAGATGACGGGAACTACAAGACGCGTGCTGAAGTCAA
GTTTGAAGGTGATACCCTTGTTAATCGTATCGAGTTAAAAGGTATTGATTTTAAAGAAG
ATGGAAACATTCTCGGACACAAACTCGAGTACAACTATAACTCACACAATGTATACATC
ACGGCAGACAAACAAAAGAATGGAATCAAAGCTAACTTCAAAATTCGCCACAACATTG
AAGATGGCTCAGTTCAACTAGCAGACCATTATCAACAAAATACTCCAATTGGCGATGG
CCCTGTCCTTTTACCAGACAACCATTACCTGTCGACACAATCTGCCCTTTCGAAAGAT
CCCAACGAAAAGCGTGACCACATGGTCCTTCTTGAGTTTGTAACTGCTGCTGGGATT
ACACATGGCATGGATGAACTATACAAAtagGTAGATTTGGCCACTAACGGGTTAGTAGT
TGTGTAAGTCTAT TaaatttgatttttgtTTATGGATGATCATCGTAGTGGCTATCTGTTTACCTG
TAGGACATCCTAGGGTGGGATGGTGATGTACACCCCCTCAATCTTCAGATGCAACAC
TATGTGGTAGGTCATTGACATAAGGTTTAGGAAAGACCTGTTTTTTGACCAATAAATGG
AACAGGAAGGAAAGGAGGAACCAGTTTACGAACCCCGTCGCTAGCACAAGGCCAGC
TCCAGCTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCA
AGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGG
AAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCG
CCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCA
GTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAG
CCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACAC
GACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTA
GGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACA
GTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGC
TCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAG
CAGATTACGCGCAGAAAAAAAGGATCTCAAGCAAATTAAAGCCTTCGAGCGTCCCAA
AACCTTCTCAAGCAAGGTTTTCAGTATAATGTTACATGCGTACACGCGTCTGTACAGA
AAAAAAAGAAAAATTTGAAATATAAATAACGTTCTTAATACTAACATAACTATAAAAAAAT
AAATAGGGACCTAGACTTCAGGTTGTCTAACTCCTTCCTTTTCGGTTAGAGCGGATGT
GGGGGGAGGGCGTGAATGTAAGCGTGACATAACTAATTACATGATATCGACAAAGGA
AAAGGGGGACGGATCTCCGAGGCCTGGGACCCGTGGGCCGCCGTCGGACGTGTTA
GAAAAACTCATCGAGCATCAAATGAAACTGCAATTTATTCATATCAGGATTATCAATACC
ATATTTTTGAAAAAGCCGTTTCTGTAATGAAGGAGAAAACTCACCGAGGCAGTTCCAT
AGGATGGCAAGATCCTGGTATCGGTCTGCGATTCCGACTCGTCCAACATCAATACAA
CCTATTAATTTCCCCTCGTCAAAAATAAGGTTATCAAGTGAGAAATCACCATGAGTGAC
GACTGAATCCGGTGAGAATGGCAAAAGCTTATGCATTTCTTTCCAGACTTGTTCAACA
GGCCAGCCATTACGCTCGTCATCAAAATCACTCGCATCAACCAAACCGTTATTCATTC
GTGATTGCGCCTGAGCGAGGCGAAATACGCGATCGCTGTTAAAAGGACAATTACAAA
CAGGAATCGAATGCAACCGGCGCAGGAACACTGCCAGCGCATCAACAATATTTTCAC
CTGAATCAGGATATTCTTCTAATACCTGGAATGCTGTTTTGCCGGGGATCGCAGTGGT
GAGTAACCATGCATCATCAGGAGTACGGATAAAATGCTTGATGGTCGGAAGAGGCATA
AATTCCGTCAGCCAGTTTAGTCTGACCATCTCATCTGTAACATCATTGGCAACGCTAC
CTTTGCCATGTTTCAGAAACAACTCTGGCGCATCGGGCTTCCCATACAATCGATAGAT
TGTCGCACCTGATTGCCCGACATTATCGCGAGCCCATTTATACCCATATAAATCAGCAT
CCATGTTGGAATTTAATCGCGGCCTCGAAACGTGAGTCTTTTCCTTACCCATGGTTTA
GTTCCTCACCTTGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAC
ACCGCCCCTTAGATTAGATTGCTATGCTTTCTTTCTAATGAACAAGAAGTAAAAAAAGT
TGTAATAGAACAAGAAAAATGAAACTGAAACTTGAGAAATTGAAGACCGTTTATTAACT
TAAATATCAATGGAGGTCACTGAAAGAGAAAAAAACTAAAAAAAAAAATTTCAAGAAAA
AGAAACGTGATAAAAATTTTTATTGCCTTTTTCGACGAAGAAAAAGAAACGAGGCGGT
CCCTTTTTTCTTTTCCAAACCTTTAGTACGGGTAATTAACGACACCCTAGAGGAAGAA
AGAGGGAAAATTTAGTATGCTGTGCTTGGGTGTTTTGAAGTGGTACGGCGATGCGCG
GAGTCCGAGAAAATCTGGAAGAGTAAAAAAGGAGTAGAAACATT

Annotation:
the sequence (22-185 bp) is PARS1 (3'—%’);
the sequence (211-457 bp) is AOX1 terminator (3'—5’);




the sequence (458-529 bp) is HDV ribozyme (3'—5’);

the sequence (530-605 bp) is sgRNA Scaffold (3'—5’);

the sequence (613-1640 bp) is RFP expression cassette (3'—5');
the sequence (1648-1718 bp) is tRNASY (3'—5’);

the sequence (1719-2141 bp) is promoter of KpTEF1 (3'—5’);
the sequence (2188-2673 bp) is GAP promoter (5 —3’);

the sequence (2675-3391 bp) is GFP (5 —3’);

the sequence (3392-3641 bp) is DAS2 terminator (5 —3’);

the sequence (3667-4255 bp) is Ori (5—3’);

the sequence (4256-4503 bp) is CYC1 terminator (3'—>5’);

the sequence (4569-5378 bp) is kanMX (3'—5’);

the sequence (5397-5444 bp) is EM7 promoter (3'—5’);

the sequence (5452-5838) is TEF1 promoter (3'—5’).
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pZW1 (5'—3’, 5838bp)

gatgcttcgt CGCAATGTTTCTACTCCTTTTTTACTCTTCCAGATTTTCTCGGAC
TCCGCGCATCGCCGTACCACTTCAAAACACCCAAGCACAGCATACTAAAT
TTTCCCTCTTTCTTCCTCTAGGGTGTCGTTAATTACCCGTACTAAAGGTTT
GGAAAAGAAAAAAGGGACCGCCTCGTTTCTTTTTCTTCGTCGAAAAAGGC
AATAAAAATTTTTATCACGTTTCTTTTTCTTGAAATTTTTTTTTTTAGTTTTTT
TCTCTTTCAGTGACCTCCATTGATATTTAAGTTAATAAACGGTCTTCAATTT
CTCAAGTTTCAGTTTCATTTTTCTTGTTCTATTACAACTTTTTTTACTTCTTG
TTCATTAGAAAGAAAGCATAGCAATCTAATCTAAGGGGCGGTGTTGACAAT
TAATCATCGGCATAGTATATCGGCATAGTATAATACGACAAGGTGAGGAACT
AAACCATGGGTAAGGAAAAGACTCACGTTTCGAGGCCGCGATTAAATTCC
AACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGG
CAATCAGGTGCGACAATCTATCGATTGTATGGGAAGCCCGATGCGCCAGA
GTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATG
AGATGGTCAGACTAAACTGGCTGACGGAATTTATGCCTCTTCCGACCATC
AAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATC
CCCGGCAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAA
AATATTGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCC
TGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGCCTCGCTCAGGC
GCAATCACGAATGAATAACGGTTTGGTTGATGCGAGTGATTTTGATGACG
AGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAGCTT
TTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTCACTTGAT
AACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGA
GTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCT
CGGTGAGTTTTCTCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATT
GATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTT
TCTAACACGTCCGACGGCGGCCCACGGGTCCCAGGCCTCGGAGATCCG
TCCCCCTTTTCCTTTGTCGATATCATGTAATTAGTTATGTCACGCTTACATT
CACGCCCTCCCCCCACATCCGCTCTAACCGAAAAGGAAGGAGTTAGACA
ACCTGAAGTCTAGGTCCCTATTTATTTTTTTATAGTTATGTTAGTATTAAGAA
CGTTATTTATATTTCAAATTTTTCTTTTTTTTCTGTACAGACGCGTGTACGCA
TGTAACATTATACTGAAAACCTTGCTTGAGAAGGTTTTGGGACGCTCGAA
GGCTTTAATTTGCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGC
AAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGA
GCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATAC
CAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACT




CTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCT
GCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGAT
AGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCA
CACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACA
GCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGA
CAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
GCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCC
ACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAG
CCTATGGAAAAAGCTGGAGCTGGCCTTGTCCAGATGTAATCACCGCCGCT
GAATGCCTGCACTGGGTAGACCCACAGAAATTCGTTGCAAATGTCGCCAA
TTCTCTAAGGGATCATGGCACCTTGAGTTACTGGCTTTATACAgaaccaatttttc
agaacgAAAGGGCCAATCAGGTTTACAACAAATTCACCTACGGGTCTGACT
ACCTGGGCCCATATTGGGATCCTGGCCGTACACATTTCAGAAATCATTTAA
AGGAGTTGAATCACATCTTACTGGATAGCGAGCTTTTTGACGAAGTGAAAA
TTTCTAATTTTAAACAAGAGGAAGGGGTCAAAAACGGAGATATCTTATACHtg
gaaaaagagatgACAATCAgtgatttcatcaattttgtATCTAGTTGGCCTTCTGTGTTTT
CGTGGAAGCAGCAACGAGGAAAGGAGGGTATCCTAGATGATTTTTACAAC
GAACTGAACGACTGCTTTGAGGGGGGTAACATGAAAGTAATATGGAACTC
CGTCCTAGTATTTGCCAGGAGGAAGCAAAGGGTTGTATAGGCTTTAGTAC
TTATAGAGGAAACGGGGTTACGTGCAAGCGCGCATGCCTGAGCTTTGAG
GGGGGGGACTTTCAcatctcttcttctcaCACTTAGCCCTAACACAGAGAATAATA
AAAAGCATTGCAAGATGAGTGTTGTCAGCAAGCAATACGACATCCACGAA
GGCATTATCTTTGTAATTGAATTGACCCCGGAGCTTCACGCGCCGGCTTC
AGAAGGGAAATCTCAGCTCCAGATCATCTTAGAGAATGTCAGTGAGGATT
TTTGTAGAAATGTCTTGGTGTCCTCGTCCAATCAGGTAGCCATCTCTGAAA
TATCTGGCTCCGTTGCAACTCCGAACGACCTGCTGGCAACGTAAAATTCT
CCGGGGTAAAACTTAAATGTGGAGTAATGGAACCAGAAACATCTCTTCCC
TTCTCTCTCCTTCCACCGCCCGTTACCGTCCCTAGGAAATTTTACTCTGCT
GGAGAGCTTCTTCTACGGCCCCCTTGCAGCAATGCTCTTCCCAGCATTAC
GTTGCGGGTAAAACGGAGGTCGTGTACCCGACCTAGCAGCCCAGGGATG
GAAAAGTCCCGGCCGTCGCTGGCAATAATAGCGGGCGGACGCATGTCAT
GAGATTATTGGAAACCACCAGAATCGAATATAAAAGGCGAACACCTTTCCC
AATTTTGGTTTCTCCTGACCCAAAGACTTTAAATTTAATTTATTTGTCCCTALt
tcaatcaattgaacaaCTATCAAAACACAgatgATGGGAAAAGAACAAGATCAGGAT
AAACCCACAGCTATCATCGTGGGATGTGGTATCGGTGGAATCGCCACTGC
CGCTCGTCTTGCTAAAGAAGGTTTCCAGGTCACGGTGTTCGAGAAGAAC
GACTACTCCGGAGGTCGATGCTCTTTAATCGAGCGAGATGGTTATCGATT
CGATCAGGGGCCCAGTTTGCTGCTCTTGCCAGATCTCTCCAAGCAGACA
TTCGAAGATTTGGGAGAGAAGATGGAAGATTGGGTCGATCTCATCAAGTG
TGAACCCAACTATGTTTGCCACTTCCACGATGAAGAGACTTTCACTCTTTC
AACCGACATGGCGTTGCTCAAGCGGGAAGTCGAGCGTTTTGAAGGCAAA
GATGGATTTGATCGGTTCTTGTCGTTTATCCAAGAAGCCCACAGACATTAC
GAGCTTGCTGTCGTTCACGTCCTGCAGAAGAACTTCCCTGGCTTCGCAG
CATTCTTACGGCTACAGTTCATTGGCCAAATCCTGGCTCTTCACCCCTTCG
AGTCTATCTGGACAAGAGTTTGTCGATATTTCAAGACCGACAGATTACGAA
GAGTCTTCTCGTTTGCAGTGATGTACATGGGTCAAAGCCCATACAGTGCG
CCCGGAACATATTCCTTGCTCCAATACACCGAATTGACCGAGGGCATCTG
GTATCCGAGAGGAGGCTTTTGGCAGGTTCCTAATACTCTTCTTCAGATCAT
CAAGCGCAACAATCCCTCAGCCAAGTTCAATTTCAACGCTCCAGTTTCCC
AGGTTCTTCTCTCTCCTGCCAAGGACCGAGCGACTGGTGTTCGACTTGA




ATCCGGCGAGGAACATCACGCCGATGTTGTGATTGTCAATGCTGACCTCG
TTTACGCCTCCGAGCACTTGATTCCTGACGATGCCAGAAACAAGATTGGC
CAACTGGGTGAAGTCAAGAGAAGTTGGTGGGCTGACTTAGTTGGTGGAA
AGAAGCTCAAGGGAAGTTGCAGTAGTTTGAGCTTCTACTGGAGCATGGA
CCGAATCGTGGACGGTCTGGGCGGACACAATATCTTCTTGGCCGAGGAC
TTCAAGGGATCATTCGACACAATCTTCGAGGAGTTGGGTCTCCCAGCCGA
TCCTTCCTTTTACGTGAACGTTCCCTCGCGAATCGATCCTTCTGCCGCTC
CCGAAGGCAAAGATGCTATCGTCATTCTTGTGCCGTGTGGCCATATCGAC
GCTTCGAACCCTCAAGATTACAACAAGCTTGTTGCTCGGGCAATGAAGTT
TGTGATCCACACGCTTTCCGCCAAGCTTGGACTTCCCGACTTTGAAAAAA
TGATTGTGGCAGAGAAGGTTCACGATGCTCCCTCTTGGGAGAAAGAATTC
AACCTCAAGGACGGAAGCATCTTGGGACTGGCTCACAACTTTATGCAAGT
TCTTGGTTTCAGGCCGAGCACCAGACATCCCAAGTATGACAAGTTGTTCT
TTGTCGGGGCTTCGACTCATCCCGGAACTGGGGTTCCCATCGTCTTGGC
TGGAGCCAAGTTAACTGCCAACCAAGTTCTCGAATCCTTTGACCGATCCC
CAGCTCCAGATCCCAATATGTCACTCTCCGTACCATATGGAAAACCTCTCA
AATCAAATGGAACGGGTATCGATTCTCAGGTCCAGCTGAAGTTCATGGAT
TTGGAGAGATGGGTATACCTTTTGGTATTGTTGATTGGGGCCGTGATCGC
TCGATCCGTTGGTGTTCTTGCTTTCTGAtagcGTAGATTTGGCCACTAACGG
GTTAGTAGTTGTGTAAGTCTAT Taaatttgatttttgt TTATGGATGATCATCGTAGT
GGCTATCTGTTTACCTGTAGGACATCCTAGGGTGGGATGGTGATGTACAC
CCCCTCAATCTTCAGATGCAACACTATGTGGTAGGTCATTGACATAAGGTT
TAGGAAAGACCTGTTTTTTGACCAATAAATGGAACAGGAAGGAAAGGAGG
AACCAGTTTACGAACCCCGTCTGCTCAAACGAGTGGAGAGGGAAATCGA
TTCAGCAGTTAAATCAATGCTGGAAAATATTCGAGATTACCTAATCGGATCT
GGAACTTACTTCGACCTGACATTTTCTTGCCTGGGGAGCCACGATCGATT
ATGTAATCAAGAATATGGACAGAGGGAAACAGATTTAGCTGTCAAAAGCCC
AAGAGAAGCTACCGATCAATGGATGCGGATAGATAAAGAAAAgtcctttttttttcatt
aGCCATCCGAGTTGTCCAATCAAATGTCTGCCTGCTACGCTGGAGAGGAA
TCACGCGTGTTTAACATTCGGATTGTCGCCTAAAATAAGCCTATTACCTAC
ACAGTAAAACCCGGGGGGTGCTTTGGTATCAATGACCCCGGGATTTTATC
CACcagtttttttctttctggCAAGAGTGCATTGCATCCCCGTACAAATAGTAGCAAC
CTCCACAAGAGGAATCCCCTATGAGCGAGAAGTCCATAGTAATACCCCCG
CGGAAAAGAGATATTTTGTTTCCGTGTTGCCCTTGAACTTCAGTTTCCCCC
ATCAGTTTATATAGTAGCCGGGTTCCCAATCTCTAGCCCTTCTTTCCTCCTA
TTTCATTCCTCTCTTCTTACGTTATCTTACATTAGCgatgATGACGGCTCTCG
CATATTACCAGATCCATCTGATCTATACTCTCCCAATTCTTGGTCTTCTCGG
TCTGCTCACTTCCCCGATTTTGACAAAATTTGACATCTACAAAATATCGATC
CTCGTATTTATTGCGTTTAGTGCAACCACACCATGGGACTCATGGATCATC
AGAAATGGCGCATGGACATATCCATCAGCGGAGAGTGGCCAAGGCGTGT
TTGGAACGTTTCTAGATGTTCCATATGAAGAGTACGCTTTCTTTGTCATTCA
AACCGTAATCACCGGCTTGGTCTACGTCTTGGCAACTAGGCACCTTCTCC
CATCTCTCGCGCTTCCCAAGACTAGATCGTCCGCCCTTTCTCTCGCGCTC
AAGGCGCTCATCCCTCTGCCCATTATCTACCTATTTACCGCTCACCCCAGC
CCATCGCCCGACCCGCTCGTGACAGATCACTACTTCTACATGCGGGCACT
CTCCTTACTCATCACCCCACCTACCATGCTCTTGGCAGCATTATCAGGCG
AATATGCTTTCGATTGGAAAAGTGGCCGAGCAAAGTCAACTATTGCAGCA
ATCATGATCCCGACGGTGTATCTGATTTGGGTAGATTATGTTGCTGTCGGT
CAAGACTCTTGGTCGATCAACGATGAGAAGATTGTAGGGTGGAGGCTTG
GAGGTGTACTACCCATTGAGGAAGCTATGTTCTTCTTACTGACGAATCTAA




TGATTGTTCTGGGTCTGTCTGCCTGCGATCATACTCAGGCCCTATACCTG
CTACACGGTCGAACTATTTATGGCAACAAAAAGATGCCATCTTCATTTCCC
CTCATTACACCGCCTGTGCTCTCCCTGTTTTTTAGCAGCCGACCATACTCT
TCTCAGCCAAAACGTGACTTGGAACTGGCAGTCAAGTTGTTGGAGGAAA
AGAGCCGGAGCTTTTTTGTTGCCTCGGCTGGATTTCCTAGCGAAGTTAGG
GAGAGGCTGGTTGGACTATACGCATTCTGCCGGGTGACTGATGATCTTAT
CGACTCTCCTGAAGTATCTTCCAACCCGCATGCCACAATTGACATGGTCT
CCGATTTTCTTACCCTACTATTTGGGCCCCCGCTACACCCTTCGCAACCT
GACAAGATCCTTTCTTCGCCTTTACTTCCTCCTTCGCACCCTTCCCGACC
CACGGGAATGTATCCCCTCCCGCCTCCTCCTTCGCTCTCGCCTGCCGAG
CTCGTTCAATTCCTTACCGAAAGGGTTCCCGTTCAATACCATTTCGCCTTC
AGGTTGCTCGCTAAGTTGCAAGGGCTGATCCCTCGATACCCACTCGACG
AACTCCTTAGAGGATACACCACTGATCTTATCTTTCCTTTATCGACAGAGG
CAGTCCAGGCTCGGAAGACGCCTATCGAGACCACAGCTGACTTGCTGGA
CTATGGTCTATGTGTAGCAGGCTCAGTCGCCGAGCTATTGGTCTATGTCTC
TTGGGCAAGTGCACCAAGTCAGGTCCCTGCCACCATAGAAGAAAGAGAA
GCTGTGTTAGTGGCAAGCCGAGAGATGGGAACTGCCCTTCAGTTGGTGA
ACATTGCTAGGGACATTAAAGGGGACGCAACAGAAGGGAGATTTTACCTA
CCACTCTCATTCTTTGGTCTTCGGGATGAATCAAAGCTTGCGATCCCGAC
TGATTGGACGGAACCTCGGCCTCAAGATTTCGACAAACTCCTCAGTCTAT
CTCCTTCGTCCACATTACCATCTTCAAACGCCTCAGAAAGCTTCCGGTTC
GAATGGAAGACGTACTCGCTTCCATTAGTCGCCTACGCAGAGGATCTTGC
CAAACATTCTTATAAGGGAATTGACCGACTTCCTACCGAGGTTCAAGCGG
GAATGCGAGCGGCTTGCGCGAGCTACCTACTGATCGGCCGAGAGATCAA
AGTCGTTTGGAAAGGAGACGTCGGAGAGAGAAGGACAGTTGCCGGATG
GAGGAGAGTACGGAAAGTCTTGAGTGTGGTCATGAGCGGATGGGAAGG
GCAGTAAtagcGTAGTAGTAGTAGTAGCAGAGTATCTACAGTGGTGTGTATA
ATGTATATGAGTGTACTTACCAACCAAATTCCGTTTAGTATTTCGTCGACGA
TGATGTAGTACGAGTCCTTCGCGAATCCGTTACTCTCAAGACGGGGAAAA
AAAACGACGAAAATGACCAACTTACTCAACTAAGCAAACCTCAAGAAACAT
AACACTTTGTTGTGAGACAGTAATAAAAAGCTCACAGCGTACACATCACCA
CTCATTTCTCTATTGAACGGcttgaaatttggaaaccagatgaaaaataaaaggaatggaag
aagaatgAGAAAAGGATAATTAATCTTTGGTTTAGCTAAATTCTTCATTGCACT
TTGACCTTAAAGGGGCTGATTTAAGGTTATGCCggggaagaagaaatagcGCGA
TGAGCAAAGTCGATGCCTAAAGGAGTGGTTTTGCTACCTCATTTAAGAAG
AGAATAGGACGTGCATCCAGCGATGCGTGCTAGGACAAAGAACCGCACT
TGGCGGGTACAAACCTGACGTCATTTCCTGATATTATTGACATTTGAGCTG
ACCAATTAAGGTGCCCATCCACAATAGCCACCTGGATAGCGGAATGCACC
CCCATTGAGTTGATCAAACTACCATTTTGCTTATACCTCAAGTTAATGTTGA
ACTACCATTCTTCACATGCTCCTCCTAGATCCCCTGTCCCCTTTCTCCCCC
TCTTTCATCCTTTAATTTGCATTTCTTGACGGTCTTCTATCCCTAGAAAGTT
TGGAACGCCTGCTATATGGTTAGGACACGACTGACTAGCTAtaaaatttttcagac
cagactctttctcttcttaaCGCAAATTTAACAGGCAGACAACAACATAGGAAAGAAT
CACCATATAGGTTGGACTCTTTACAGACGTCCTTGGCCGTTGACCATGGT
GGTACAGTTGTCCAAGTTCTACAAGTTTGTCTGAAGAATGAAGTTATTGGT
CTTGGGTGCAGCTTTCCATCTGTTCGATTTATTCGGCTAAGAGTTTACCAT
TGTGTGCTCGTATGGGGAAGGGTGCAAGGATCAGTAATACAGTCGAACCT
GGAGTATCTACCATAGTGGGGATACAATGTAGTTTATCTGTTATCTCGATTG
TTCCTAATTAAggttttctttgatccTCTTCTAGTCCACACCTCCTAGATGACATTCG
AGCTGCCTGGATTGGATGCCTAGGTTTATTGCCTAGTTCAATACAATTCGT




GCGGGCTACAGTAGAAGGCCCTTACATAATCCGGAAAGCATGGTCCCCC
ACCAAATTGAGAGCTTTTTCAGCCTTCACTGGTGGTATCATTTTCGGGAGA
TAATAAGGTTTCGATTGGGAATTCCCACCAGAGAACACTATAGAGGGACC
AAGCTGATGCTAGCCTGACATCCCCAAAGCACACTTCGTAATTGAAAACC
GTTACCTCTAGCACACTGTCCAGACTACCCCCGTCAAAAAAACGCTCTTT
TTCTCGACTAATTGAGTCTTCAACTCATCCCGTCCTTGCCGAATTACTTGA
ATTCATTTCACACCTCCGTTGCTTACGTACTCTCACCGGTCTCCGGTGTAC
ATGGATCCGCTATTGCCAGATATTTCTCATACAACAATCACCAGATCAAGG
TCGTGAACGGACCAATGGCATCCAGAGCAATCCTGAACAGATAGGGGTC
CGGGCTGTATAAAGTGAAATAACGTGACTTGAACCAGCAACTATGTCCCA
GTTGTGCTACACTTAACACGCGATTACCCCGGAGCTCACCAGGCCTCTTC
CCCCTCTCATTGGAACCCTCCTAGCGCTTCGAAATAATGGCTGCGTACTAT
TTAACTGGTGCCAGTTCCCGCTGACAATatcctttttcttctcccCTTAGTTCCCCAC
ATATCAATTGAACATATTTTTTACACAgATGGACCAATTGGTGAAAACTGAA
GTCACCAAGAAGTCTTTTACTGCTCCTGTACAAAAGGCTTCTACACCAGTT
TTAACCAATAAAACAGTCATTTCTGGATCGAAAGTCAAAAGTTTATCATCTG
CGCAATCGAGCTCATCAGGACCTTCATCATCTAGTGAGGAAGATGATTCC
CGCGATATTGAAAGCTTGGATAAGAAAATACGTCCTTTAGAAGAATTAGAA
GCATTATTAAGTAGTGGAAATACAAAACAATTGAAGAACAAAGAGGTCGCT
GCCTTGGTTATTCACGGTAAGTTACCTTTGTACGCTTTGGAGAAAAAATTA
GGTGATACTACGAGAGCGGTTGCGGTACGTAGGAAGGCTCTTTCAATTTT
GGCAGAAGCTCCTGTATTAGCATCTGATCGTTTACCATATAAAAATTATGAC
TACGACCGCGTATTTGGCGCTTGTTGTGAAAATGTTATAGGTTACATGCCT
TTGCCCGTTGGTGTTATAGGCCCCTTGGTTATCGATGGTACATCTTATCATA
TACCAATGGCAACTACAGAGGGTTGTTTGGTAGCTTCTGCCATGCGTGGC
TGTAAGGCAATCAATGCTGGCGGTGGTGCAACAACTGTTTTAACTAAGGA
TGGTATGACAAGAGGCCCAGTAGTCCGTTTCCCAACTTTGAAAAGATCTG
GTGCCTGTAAGATATGGTTAGACTCAGAAGAGGGACAAAACGCAATTAAA
AAAGCTTTTAACTCTACATCAAGATTTGCACGTCTGCAACATATTCAAACTT
GTCTAGCAGGAGATTTACTCTTCATGAGATTTAGAACAACTACTGGTGACG
CAATGGGTATGAATATGATTTCTAAAGGTGTCGAATACTCATTAAAGCAAAT
GGTAGAAGAGTATGGCTGGGAAGATATGGAGGTTGTCTCCGTTTCTGGTA
ACTACTGTACCGACAAAAAACCAGCTGCCATCAACTGGATCGAAGGTCGT
GGTAAGAGTGTCGTCGCAGAAGCTACTATTCCTGGTGATGTTGTCAGAAA
AGTGTTAAAAAGTGATGTTTCCGCATTGGTTGAGTTGAACATTGCTAAGAA
TTTGGTTGGATCTGCAATGGCTGGGTCTGTTGGTGGATTTAACGCACATG
CAGCTAATTTAGTGACAGCTGTTTTCTTGGCATTAGGACAAGATCCTGCAC
AAAATGTTGAAAGTTCCAACTGTATAACATTGATGAAAGAAGTGGACGGTG
ATTTGAGAATTTCCGTATCCATGCCATCCATCGAAGTAGGTACCATCGGTG
GTGGTACTGTTCTAGAACCACAAGGTGCCATGTTGGACTTATTAGGTGTAA
GAGGCCCGCATGCTACCGCTCCTGGTACCAACGCACGTCAATTAGCAAG
AATAGTTGCCTGTGCCGTCTTGGCAGGTGAATTATCCTTATGTGCTGCCCT
AGCAGCCGGCCATTTGGTTCAAAGTCATATGACCCACAACAGGAAACCTG
CTGAACCAACAAAACCTAACAATTTGGACGCCACTGATATAAATCGTTTGA
AAGATGGGTCCGTCACCTGCATTAAATCCTAAtagcTCAAGAGGATGTCAGA
ATGCCATTTGCCTGAGAGATGCAGGCTTCATTTTTGATTACTTTTTTATTTG
TAACCTATATAGTATAGGattttttttgtcattttgtttcttctcGTACGAGCTTGCTCCTGAT
CAGCCTATCTCGCAGCTGATGAATATCTTGTGGTAGGGGTTTGGGAAAAT
CATTCGAGtttgatgtttttctgGTATTTCCCACTCCTCTTCAGAGTACAGAAGATT
AAGTGAAACGCAGCGTTTTCTGACGGTACTAGAGGACTCTTAGGGGAAG




GTAGAATCAATAAAGATCATATTAGGTAAGCAAATTTTGGATGGAATAGGAG
ACTAGGTGTGGATGCGCGATCTCGCCAAATTGCACGACCAGAGTGGATG
CCGGATGGTGGTAAACC CtttcttcctttttaCCACCCAAGTGCGAGTGAAACACC
CCATGGCTGCTCTCCGATTGCCCCTCTACAGGCATAAGGGTGTGACTTTG
TGGGCTTGAATTTTACACCCCCTCCAACTTTTCTCGCATCAATTGATCCTG
TTACCAATATTGCATGCCCGGAGGAGACTTGCCCCCTAATTTCGCGGCGT
CGTCCCGGATCGCAGGGTGAGACTGTAGAGACCCCACATAGTGAcaatgatt
atgtaagaAGAGGGGGGTGATTCGGCCGGCTATCGAACTCTAACAACTAGG
GGGGTGAACAATGCCCAGCAGTCCTCCCCACTCTTTGACAAATCAGTATC
ACCGATTAACACCCCAAATCTTATTCTCAACGGTCCCTCATCCTTGCACCC
CTCTTTGGACAAATGGCAGTTAGCATTGGTGCACTGACTGACTGCCCAAC
CTTAAACCCAAATTTCTTAGAAGGGGCCCATCTAGTTAGCGAGGGGTGAA
AAATTCCTCCATCGGAGATGTATTGACCGTAAGTTGCTGCTTAAAAAAAAT
CAGTTCAGATAGCGagacttttttgatttcgCAACGGGAGTGCCTGTTCCATTCGAT
TGCAATTCTCACCCCTTCTGCCCAGTCCTGCCAATTGCCCATGAATCTGC
TAATTTCGTTGATTCCCACCCCCCTTTCCAACTCCACAAATTGTCCAATCT
CGTTTTCCATTTGGGAGAATCTGCATGTCGACTACATAAAGCGACCGGTG
TCCGAAAAGATCTGTGTagttttcaacattttgtGCTCCCCCCGCTGTTTGAAAACG
GGGGTGAGCGCTCTCCGGGGTGCGAATTCGTGCCCAATTCCTTTCACCC
TGCCTATTGTAGACGTCAACCCGCATCTGGTGCGAATATAGCGCACCCCC
AATGATCACACCAACAATTGGTCCACCCCTCCCCAATCTCTAATATTCACA
ATTCACCTCACTATAAATACCCCTGTCCTGCTC CccaaattcttttttccttcttccaTCAG
CTACTAGCTTTTATCTTATTTACTTTACGAAAGATGGATTACGCGAACATCCT
CACAGCAATTCCACTCGAGTTTACTCCTCAGGATGATATCGTGCTCCTTGA
ACCGTATCACTACCTAGGAAAGAACCCTGGAAAAGAAATTCGATCACAAC
TCATCGAGGCTTTCAACTATTGGTTGGATGTCAAGAAGGAGGATCTCGAG
GTCATCCAGAACGTTGTTGGCATGCTACATACCGCTAGCTTATTAATGGAC
GATGTGGAGGATTCATCGGTCCTCAGGCGTGGGTCGCCTGTGGCCCATC
TAATTTACGGGATTCCGCAGACAATAAACACTGCAAACTACGTCTACTTTC
TGGCTTATCAAGAGATCTTCAAGCTTCGCCCAACACCGATACCCATGCCT
GTAATTCCTCCTTCATCTGCTTCGCTTCAATCATCCGTCTCCTCTGCATCC
TCCTCCTCCTCGGCCTCGTCTGAAAACGGGGGCACGTCAACTCCTAATT
CGCAGATTCCGTTCTCGAAAGATACGTATCTTGATAAAGTGATCACAGACG
AGATGCTTTCCCTCCATAGAGGGCAAGGCCTGGAGCTATTCTGGAGAGAT
AGTCTGACGTGTCCTAGCGAAGAGGAATATGTGAAAATGGTTCTTGGAAA
GACGGGAGGTTTGTTCCGTATAGCGGTCAGATTGATGATGGCAAAGTCAG
AATGTGACATAGACTTTGTCCAGCTTGTCAACTTGATCTCAATATACTTCCA
GATCAGGGATGACTATATGAACCTTCAGTCTTCTGAGTATGCCCATAATAA
GAATTTTGCAGAGGACCTCACAGAAGGAAAATTCAGTTTTCCCACTATCC
ACTCGATTCATGCCAACCCCTCATCGAGACTCGTCATCAATACGTTGCAG
AAGAAATCGACCTCTCCTGAGATCCTTCACCACTGTGTAAACTACATGCG
CACAGAAACCCACTCATTCGAATATACTCAGGAAGTCCTCAACACCTTGTC
AGGTGCACTCGAGAGAGAACTAGGAAGGCTTCAAGGAGAGTTCGCAGAA
GCTAACTCAAAGATTGATCTTGGAGACGTAGAGTCGGAAGGAAGAACGG
GGAAGAACGTCAAATTGGAAGCGATCCTGAAAAAGCTAGCCGATATCCCT
CTGTagcACGGGAAGTCTTTACAGTTTTAGTTAGGAGCCCTTATATATGACA
GTAATGCTAGTACGTTTTGTTTTGTTTAATTAATAACTTAGTTTATGTTAGCC
TAGTATAGACTCCATCAATTTTTTTTGTTATTACGTAAGCCGCGATGATAATA
TCTGATGAAAAATTCCTATCAGAAAATAATTTATCAAAAGTTTCATGCGATAT
GAGACTAAGTAGAATAGGGACTCCCAAAGTGTCAGTCACAAGGGTCGCC
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TCCAAAAAGGCAGATCTCATCGCCAACATTGACAAGTACTTTCAGCagaagt
tcaaagagaCTAAGGCCTGATTCGTGTTCCTTACTTTTTCCTCGCAACGTGTT
TTTTTCCCACCACATTGCCTATGTTGTAATGCAATGCAGATGCTGGCCCAG
TTTTTGACGATTCTCGAAAATTGGCATTTTCGTCGATGCCATTGGCCAAAC
TGAAAATTCAAGACAAAATAGATTGGATTTTATCTGCAACGTCTTCCACCTA
CACAACCACTCTACAAACTTCAGACAAACATGTTTATAAAAGCAGCTACTA
GATCCAAAATGACAAGTTCGTTATTCTCTACTACGTTTGTTGTGGCATTTG
GATTGGTGGCTAGCAACAACCTCTTGCCATGTCCTGTTGACCACTCTATG
AATAACGAGACTCCGCAAGAATTGAAACCATTGCAGGCTGAATCTTCTACT
AGAAAGTTGAACTCTTCCGCTTAAGTCAAATAAAACTACTGACACAGATGA
TGCACAGAAACAACGGATCACGCTCTTGACTGATTAGTCCCGTCATTTTG
GttctcattttcttcacaGTCACCTATCAATGTATGATCACCTGGAAGGATTTCCCTA
CGAtacttcaaatcttttACTTGATAATATTACTCATTATGGCTCAGGAATGCAGACT
GCCTGATTCAAGACGCTGCTCTTCTTATTTAACACTTGTACACTAACCCCA
TGGAAGCCAGGGAAGGGAATAACCATCTCTCTGGTAATAAATCGGTCTTTA
TTTATGCATAGAAAAGGAATCTATTATATTTCGTTCATTTGGCACTCTGCTAA
CTGTAGATTAACGGCGCTCGACAACCCTTAATTCGAGATAAGCTGGGGGA
ACATTCGCGAAAATGAAACAAGTCGGCTGTTATAGTATATTTATTATAATATT
GAAAGATCTCAAAAGACTACTTATTTTTGAATGAACCAAGTATGAAATCAAC
CTATTTGGGGTTGACCAAAATAAGTAAATATTAATTGTCGAaagcaca

Annotation:

the sequence (15-401 bp) is TEF1 promoter (5 —3’);

the sequence (409-456 bp) is EM7 promoter (5 —3’);

the sequence (475-1284 bp) is kanMX (5’ —3’);

the sequence (1350-1597 bp) is CYC1 terminator (5 —3’);
the sequence (1598-2186 bp) is Ori (5°—3’);

the sequence (2206-3001bp) is Ku70 UHA (the upstream homology arm of
Ku70) (5—3);

the sequence (3003-3488 bp) is GAP promoter (5 —3’);

the sequence (3493-5241 bp) is Crtl (5 —3’);

the sequence (5246-5495 bp) is DAS2 terminator (5 —3’);
the sequence (5496-6133 bp) is FBP1 promoter (5 —3’);

the sequence (6138-8159 bp) is CrtYB (5 —3’);

the sequence (8164-8413 bp) is FBA1 terminator (5 —3’);
the sequence (8414-10098 bp) is FBA1 promoter (5 —3’);
the sequence (10100-11677 bp) is tHMG1 (5 —3’);

the sequence (11682-11929 bp) is AOX1 terminator (5 —3’);
the sequence (11930-13141 bp) is ADH2 promoter (5 —3’);
the sequence (13143-14271 bp) is CrtE (5 —3’);

the sequence (14275-14524 bp) is DAS1 terminator (5 —3’);
the sequence (14525-15374bp) is Ku70 DHA (the downstream homology
arm of Ku70) (5—3’);

the sequence (15394-15557 bp) is PARS1 (3'—5).
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Figure S1. Knockout of DNA ligase IV and integration of SpCas9. (A) was the
design of knockout DNA ligase IV, and (B) was a picture of agarose gel
electrophoresis validation for the knockout DNA ligase IV. (C) The design of

the SpCas9 expression cassette integrated at the Ku70 locus.
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Figure S2. Design of multiple fragments spontaneously assembled
intracellularly into a complete plasmid.
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Figure S3. Design of single gRNA plasmid-mediated knockout of a large DNA
fragment.The gRNA targeting crtE was designed to cleave the chromosome to
form a single DSB, and simultaneously the upstream and downstream
homologous arms around 1000bp were provided as repair templates for the
knockout of the large DNA fragment.
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Figure S4. Design and results of double gRNA plasmid-mediated knockout of
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larger DNA fragments. (a) Design of double gRNA plasmid-mediated knockout
of larger DNA fragments. (b) and (c) were the experiment results of (a), and
no colonies grew on the plates.

Figure S5. Plate image of yeast combinatorial library. Obviously, it could be
observed that colonies of different color grades appeared on the plate.
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SATGAATATCTTOTGETAGGGGTTTG66 AAAATCATTCEABEECgatgCeetEottg6TATITCCCACTCETCT TTTTCTEACGETAC CAATAAAGATCATATTAGETAAGCAAATTTTGGATGGAATAGGAGACTAGG TGTGGA

TAcT TTTTAGTA TGTCTTCTAATTCACTT scca TCCATCTTAGTTATTTCTAGTATAATCCATTCGTTTARAACCTACCTTATCCTCTGATCCACACET.

AOKT terminator

SATGAATATCTTGTGGTAGGGGTTTGGGAAAATCATTCEABEEEgatgEEEttortgeTATTTCCCACTCCTCT TTTTCTGACGETAC CAATAAAGATCATATTAGGTAAGCAAATTTTGGATGGAATAGGAGAC TAGG TGTGGA

SATGAATATCTTGTGETACGOGTTTEGGAAAATCATTCEABTTTGATETTTTTCTTGETATTTCECACTELTET: TTTTCTEACGETAC: TCAATAAAGATCATAT: TTTCGAT TAGETETEEA
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AToARARAT TaaTT Tren " ccen crrrr TeTTosTOTCCTCOTCEAR At T TARAATTCTCCO600
+ + + + + + + + + + t + + + + + + + + + +
TACTTTTTAAGGATAGTCTTTTATTAAATAGTTTT TCATCTTATCCCTOAGEOTT T T TAcTCCA 1A TToAsseT TrocaTTr
DAEFTT [ BRI
AToARAAAT AT o crrrr TCTTosTOTCCTCOTCOAR : TAAAATTCTCCO600
ATGARARATTCCTATCAGARAATAATTTATCARARGTTT CATOCGATATGAGACTAAS TAGAATAGGGACTCC CARRGTOTCAGTCACARGOOTCTTTTTOTAGARATOTCTT 60 TOTCCTCOTCCARTCAGST ar T TARRATTCTCCG606
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ATTTCAGATTCAGCTCTGGACARATCACTCTTCCCTTECTT, TTGAAC TETETTAC TETGATTGCAGT. TCGETCAGCTGTCTACCTT, TTTCTCRCCCAT

eTTT, TTTTeT TGATTGCTGT: TeATCT, TAACGTCATTGT CGACAGAT

ATTTCAGATTCAGCTCTGGACAAATCACTCTTCCETTECTTGEAAAACAATCCAGACACCAGETCATT GAAC TAACGACAAGTAGGTCACCTGTGTTACTAGATETCOBATETCTGTGATTGCAGTAACACCCBECATTCEETCAGCTGETCTACCTTTCAGGATATECTCCECCCACCOAGCTCOBACECCTTTCTCECCEAC

ATTTCAGATTCAGCTCTGGACARATCACTCTTCCCTTECTT. TTGAAC TETETTAC TGTGATTGCAGT TCGGTCAGCTGTCTACCTTTCAGGATATECTCCCCCCACCOAGCTCOBACGCCTTTCTCGCCCAT
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GAGAACCACCAACGBGATCTAAGTTTBGAGATTCTEACCCTATATOCTETATGACGEATTGTT6CTGTATC TG TAACCCAAGBGETGGATTATG6TAGaatcatoaattggaatéACCCTATCOTTOCTATACAGACTC6TAGCCCCATTTCTTETTT6TT6GTTTTCETCOTCAATT6CC toeaaaat tgaagagatg6CAC

CTCTTG6TG6TTECCCTAGATTCAAACCTCTAAGACTGGGATATACGACATACTGCCTAACAR CGACATAGACATT666TTCCCCACCTARTACCAT CEEagTagttaace ttalTE66ATAGCAACGATATGTCTGAGCATCGEGGTARAGRACAR, T T

GAGAACCACCAACGGOATCTAAGTTTEGAGATTCTEACCCTATATOCTOTATGACGGATTGTT6CTGTATCTGTAACCCAAGG GG TGOATTATOGTAGRatoatoaattggas tOACCCTATCOTTOCTATACAGACTCOTAGCCCCATTTCTTOTTTETTE6TTTTCOTCOTCAATTGC tocaaaattgaagagatgbCAC,

GAGAACCACCAACGGGATCTARGTTTGGAGATTCTGACCCTATATGCTGTATGACGGATTETTGCTETATCTGTAACCCAAGG GG TEGATTATGGTAGAAT CATCARTT GG ARTGACCCTATCOTTGCTATACAGACTCETAGCCCCATTTCTTGTTTETT66TTTTCGTCOTCAATTECCTCCARAATTGARGABATEGCACT
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CTGGTCAAATAACAATTCTCCATAACGGTATTCOCTTACCTCATCGGTTACGAGCGTTETCCATGTAGECCAA TETTITGATTAAGATTGCTGC ACTTGA
GACCAGTTTATTCTTAAGAGGTAT AGCCAA ACATCCEGTTACT Tergea TAT caTCCAs) TGAACT
CTGGTCAAATAACAATTCTCCATAACGGTATTCOCTTACCTCATCGGTTACGAGCGTTGTCCATGTAGECCAA TGTTTTGATTAAGATTGCTGC ACTTGA
CTGGTCARATAACAATTCTCCATAACGGTATTCOCTTACCTCATC 66 TTACBAGCGTTETCCATG TAGECCAATCAACGATGATCGARACATCATCAGAARACTARACCAGAGATCOTETTTTGATTAAGATT6CTGCT, % CTACGATATACACTGCAACTTGA
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AAACTCACTTCCETACGCAACCATTTCTATTTCTAGCTATCTTGATAAGGTTCACTBCTCCTGTACTTT6agt EtctoetteaaactTCTCACCTCCTTTTAGTGCAGTTGCGCCGTBATTTCTE TCT TTGAGAARGTTT, T TTATTACCTAAGACTCE

TTTGAGTGAAGGE TCGATAGAACTAT tgaAGABT AARGACAGT

TCG66TCCTAAACTCTTTCAAATTTTTTGCTGTACAGAGTTG66TGTAATAATGGATTCTGAGE

AAACTCACTTCCOTACGCAACCATTTCTATTTCTAGCTATCTTGATAAGGTTCACTGCTCCTETACTTTOagE EtotoottaaaactTCTCACCTCCTTTTAGTGCAGTTGCGCCETGATTTCTS TTGAGAAAGTT Tc TTAT ce

AAACTCACTTCCGTACGCAACCATTTCTATTTCTAGCTATCTTGATAAGGTTCACTGCTCCTGTACTTTGAGTTTCTCCTTCAAACTTCTCACCTCCTTTTAGTGCAGTTGCGCCETGATTTCTG: TTGAGAAAGTT Tc TTAT ce
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LTTETCTTAACTET TeATTgrgactor AAGATATCAATACCTT6 66 TTATTAGTAGT6TCCOTTATTTTTCTGTTTAGGTTACGATTTTOCCAGATTTTT TTTARGT
2AACAGAATT TToGCA TAACTAACaC TAGATCECT TCTATAGTTATGEAACCCAA A CCCTTTETTTTCTTGOTCACCATETGETGEARATTCS
CTTETCTTAACTCT T6 ToATTgrgactor AAGATATCAATACCTTGGGTTATTAGTAGTGTCCTTATITTTCTGTTTAGGTTACGATTTTGCCAGATT TTTARGT
TTTETCTTAACTCTCTGTBATCAAACC 6T T6TG6TGEACCECTOATTEATTGTGATTCTTCTTCCAGATCTAGE GACTCTGOCABATAAGATATCAATACCTTE 66 TTATTAGTAGT6TCCOTTATTTTTCTGTTTAGGTTACGATTTTECCAGATTTTT GCTACACGACCTTTAAGT
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tegTAAGGTBTTTTGTTGCACTCATGATCTACGACTTTTGTTCOTGACTGATTCtatt tott ttggtaBACTAGTATATACGCATCCTTCCCGTCGTT6TTAAGACGGTGECTACTACCATCTGCGGAACAGACTTBCACATCTTGARAGGTGATETTCCAGAGGT CAAACCTEARACCETCTTGGETCATGAAGCAATTGGAG
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agcAT GAGTAC CATATATOCE TGATGGTAGACGCCTTETC TTCCAC TTEEACTTT! TACTTCGTTAACCTC
=

©cgTAAGGTETTTTGTTGCACTCA TTTeT Tetatcote ATATACGCATCCTTCCCGTCOTT6TTARGACGGTGOCTACTACCATCTGCGGAACAGACTTECACATCTTGAAAGGTGATTTCCAGAGGT CAAACCTEARACCGTCTTG GG TCATGAAGCAATTOGAS

TCGTAAGGTGTTTTGTTGCACTCA TTTeT TCTATTTCTTT ATATACGCATCCTTCCCGTCGTT6TTARGACGGTGGCTACTACCATCTGCGGAACAGACTTECACATCTTGARAGGTGATGTTCCAGAGGT CAAACCTGARACCGTCTTG GG TCATGARGCAATTGGAG
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Figure S6. Sequencing results of 11 expression cassettes integrated into the
ADH900 loci. Because the expression cassettes and homology arms were
directly amplified from plasmids and genomes, we only needed to sequence
whether the correct assembly between fragments was achieved.
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GACAAAGCCCTTTTAGAACTAACTGCCAAGTTTGATGGAGTCGCTTTGAAGACACCTGTGTTAGAAGCTCCTTTCCCAGTTTTTGTAGAAATGTCTTGETGTCCTCETCCAATCAGGTAGCCATCTCTGAAATATCTEECTCCGTTGCAACTCCGAACGACET
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KpHisd-UHA | P GAP —

BACAAAGCCCTTTTAGAACTAACTGCCAAGTTTGATGGAGTCGCTTTGAAGACACCTGTGTTAGAAGCTCCTTTCCCAGTTTTTGTAGAAATGTCTTGETGTCCTCETCCAATCAGGTAGCCATCTCTGAAATATCTEGCTCCGTTGCAACTCCGAACGACET

GACAAAGCCCTTTTAGAACTAACTGCCAAGTTTGATGGAGTCGCTTTGAAGACACCTGTGTTAGAAGCTCCTTTCCCAGTTTTTGTAGAAATGTCTTGGTGTCCTCGTCCAATCAGGTAGCCATCTCTBAAATATCTGGCTCCGTTGCAACTCCGAACGACET
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AGGTTTAGGAAAGACCTGTTTTTTGACCAATAAAT TTT, TCTGCTCAAACGAGTGGAGAGGBAAATCGATTCAGCAGTTAAATCAATGCTGGAAAATATTCGAGATTACCTAATCGBATCTGGAACT
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TCCAAATCCTTTCTBGACAAAAAACTGETTATTTACCTTGTGCTTCCTTTCCTCCTTGGTCAAATGCTTGGEGCAGACGAGTTTGCTCACCTCTCCCTTTAGCTAAGTCGTCAATTTAGTTACGACCTTTTATAAGCTCTAATGGATTAGCCTAGACCTTGA,
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(AGGTTTAGGAAAGACCTETTTTTTGACCAATAAAT TTT. TCTGCTCAAACGAGTGGAGAGGGAAATCGATTCAGCAGTTAAATCAATGCTGGAAAATATTCGAGATTACCTAATCGEATCTGGAACT

AGGTTTAGGAAAGACCTGTTTTTTGACCAATAAATGGAACAGGAAGGAAAGGAGGAACCAGTTTACGAACCCCGTCTGETCAAACGAGT GGAGAGGGAAATCGATTCAGCAGTTAAATCAATGCTGGAAAATATTCGAGATTACCTAATCGGATCTGGAACT
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AACTTACTCAACTAAGCAAACCTCAAGAAACATAACACTTTGTTETGAGACAGTAATAAAAAGCTCACAGCGTACACATCACCACTCATTTCTCTATTGAACGGCEtgaaatttggaaaccagatgaaaaataaaaggaatggaagaagaat gAGAAAAGGA™

TTGAATGAGTTGATTCGTTTGGAGTTCTTTGTATTGTGAAACAACACTCTGTCATTATTTTTCGAGTGTCGCATGTGTAGTGGTGAGTAAAGAGATAACTTGCCgaactttaaacectttggtctactttttattttccttaccttettettacTCTTTTCCT,
TresAL 5

AACTTACTCAACTAAGCAAACCTCAAGAAACATAACACTTTGTT6TGAGACAGTAATAAAAAGCTCACAGCGTACACATCACCACTCATTTCTCTATTGAACGGCttgaaatttggaaaccagatgaaaaataaaaggaatggaagaagaat gAGARAAGGA™

AACTTACTCAACTAAGCAAACCTCAAGAAACATAACACTTTGTTGTGAGACAGTAATAAAAAGCTCACAGCGTACACATCACCACTCATTTCTCTATTGAACGGCTTGAAATTTGGAAACCAGATGAAAAATAAAAGGAATGBAAGAAGAATGAGAAAAGGA

AATATCTT6TGGTAGBGETTTEGGAAAATCATTCOAGt ttgatgtttttct tg6TATTTCCCACTCCTCTTCAGAGTACAGAAGATTAAGTGAAACGCAGCGTTTTCTGACGGTACTAGAGGACTCTTAGGGGAAGGTAGAATCAATAAAGATCATATTAGGT
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TTATAGAACACCATCCCCAAACCCTTTTAGTAAGCTCaaactacaaaaagaacCATAAAGGGTGAGGAGAAGTCTCATGTCTTCTAATTCAGTTTGCGTCGCAAAAGACTGCCATBATCTCCTGAGAATCCCCTTCCATCTTAGTTATTTCTAGTATAATCCA

RO¥T tarminator 3

AATATCTT6TG6TAGGG6TTTE66AAAATCATTCOAGt ttgatgtttttct tg6TATTTCCCACTCCTCTTCAGAGTACAGAAGATTAAGTGAAACGCAGCGTTTTCTGACGGTACTAGAGGACTCTTAGGGGAAGGTAGAATCAATAAAGATCATATTAGGT

AATATCTTGTGGTAGGGGTTTG6GAAAATCATTCGAGTTTGATGTTTTTCTTGETATTTCCCACTCCTCTTCAGAGTACAGAAGATTAAGTGAAACGCAGCGTTTTCTGACGGTACTAGAGGACTCTTAGGGGAAGGTAGAATCAATAAAGATCATATTAGGT

ATTTATCAAAAGTTTCATGCGATATGAGACTAAGTAGAATAGGBACTCCCAAAGTGTCAGTCACAAGBGTCTTTTTETAGAAATGTCTTGETGTCCTCETCCAATCAGBTAGCCATCTCTGAAATATCTGBETCCGTTGCAACTCCGAACGACETGETBGCAAL
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TAAATAGTTTTCAAAGTACGCTATACTCTGATTCATCTTATCCCTGAGGGTTTCACAGTCAGTGTTCCCAGAAAAACATCTTTACAGAACCACAGGAGCAGGTTAGTCCATCGGTAGAGACTTTATAGACCGAGGCAACGTTGAGECTTGCTGGACGACCETTC
DASTTT >
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ATTTATCAAAAGTTTCATGCGATATGAGACTAAGTAGAATAGGBACTCCCAAAGTGTCAGTCACAAGGGTCTTTTTGTAGAAATGTCTTGGTGTCCTCGTCCAATCAGBTAGCCATCTCTGAAATATCTGGCTCCGTTECAACTCCGAACGACCTGCTGGCAAC

ATTTATCAAAAGTTTCATGCGATATGAGACTAAGTAGAATAGGBACTCCCAAAGTGTCAGTCACAAGBGTCTTTTTGTAGAAATGTCTTGGTGTCGTCGTCCAATCAGBTAGGCATCTCTGAAATATCTGGCTCGGTTGCAACTCCGAACGACCTGGTGGCAAC

GACCECCATTTCAGATTCAGCTCTGGACAAATCACTCTTCCCTTCCTTGGAAAACAATCCAGACACCAGGTCATTGAACTAACGACAAGTAGGTCACCTGTGTTACTAGATGTCGGATGTCTETGATTGCAGTAACACCCEGCATTCGGTCAGCTETCTACCT

CTGBCGGTAAAGTCTAAGTCGAGACCTGTTTAGTGAGAAGGGAAGGAACCTTTTGTTAGGTCTGTGGTCCAGTAACTTGATTGCTGTTCATCCAGTGGACACAATGATCTACAGCCTACAGACACTAACGTCATTGTGGGCCGTAAGCCAGTCGACAGATGGA.
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GACCECCATTTCAGATTCAGCTCTGGACAAATCACTCTTCCCTTCCTTGGAAAACAATCCAGACACCAGGTCATTGAACTAACGACAAGTAGGTCACCTGTGTTACTAGATGTCGGATGTCTGTGATTGCAGTAACACCCEGCATTCGGTCAGCTETCTACCT

GACCGCCATTTCAGATTCAGCTET GGACAAATCACTCTTCCCTTCCTTGGAAAACAATCCABACACCAGETCATTGAACTAACGACAAGTAGETCACCTGTETTACTAGATETCGGATGTCTGTEATTGCAGTAACACCCGGCATTCEET CAGETGTCTACCT
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ACGGEATCTAAGTTTGGAGATTCTGACCCTATATGCTETATGACGEATTGTTGCTGTATCTGTAACCCAAGGGGTGEATTATGETAGAatcatcaat tggaatGACCCTATCETTGCTATACAGACTCGTAGCCCCATTTCTTETTTETTGETTTTCETCETC,

TGCCCTAGATTCAAAGCTCTAAGACTGGEATATACGACATACTGCCTAACAACGACATAGACATTGGGTTCCCCACCTAATACCATCttagtagttaaccttaCTBGEATAGCAACGATATGTCTGAGCATCGGGGTAAAGAACAAACAACCAAAAGCAGCAG
TPILTT

ACGGGATCTAAGTTTGGAGATTCTGACCCTATATGCTETATGACGEATTGTTGCTGTATCTGTAACCCAAGGGGTGEATTATGGTAGAatcatcaat tggaatGACCCTATCGTTGCTATACAGACTCGTAGCCCCATTTCTTETTTGTTGETTTTCE6TCETC,

ACGGEATCTAAGTTTGGAGATTCTGACCCTATATGCTOTATGACGGATTGTTGCTGTATCTGTAACCCAAGGGGTGGATTATGGTAGAATCATCAATTGGAATGACCCTATCGTTGCTATACAGACTCGTAGCCCCATTTCTTGTTTGTTGETTTTCGTCETC.
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AAGCGAATGGAGTAGCCAATGGTCGCAACAGGCTACATCCGGTTAGTTGCTACTAGCT ttgtagtagtcttt tGATTTGETCTCTAGCACAAAACTAATTCTAACGACGATGGACCCTCCCTTATGTTCGTCGGGACCTCAACCTCGTCCAGATGCTATATGTE
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TTCGCTTACCTCATCGGTTACGAGCOT TGTCCGATGTABGCCAATCAACGATGATCGAAACATCATCAGAAAACTAAACCAGAGATCGTGTTTTGATTAAGATTGCTGCTACCTGGGAGGGAATACAAGCAGCCCTGGAGTTGGAGCAGGTCTACGATATACAC

CCATTTCTATTTCTAGCTATCTTGATAAGBTTCACTGCTCCTETACTTTGagt ttctccttcaaact TCTCACCTCCTTTTAGTGCAGTT6CECCETGATTTCTGTCAACTCCACTTCTA TTTGAGAAAGTTTAAA TGTCTCAACCC

GBTAAAGATAAAGATCGATAGAACTATTCCAAGTGACGAGBACATGAAACECA2agaggaagt ttgaAGAGTGBABGAAAATCACGTCAACGCGGCACTAAAGACAGTTGAGBTBAAGATTCGBGTCCTAAACTCTTTCAAATTTTTTGCTGTACAGAGTTGGC
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3TTTGGCAACACCACCTGGCGACTAACTAACactaagaagaaggtcTAGATCGCTGAGACCGTCTATTCTATAGTTATGGAACCCAATAATCATCACAGGCAATAAAAAGACAAATCCAATGCTAAAACGGTCTAAAAAACCCTCCTCCCTTTGTTTTCTTGE

ADH2TT

SAAACCGTTET6GTGEACCGCTEATTEATTgtgattcttettccagATCTAGCEACTCTGECAGATAAGATATCAATACCTTE6GTTATTAGTAGTGTCCGTTATTTTTCTGTTTAGGTTACGATTTTGCCAGATTTTTTG6GAGGAGEGAAACAAAAGAACT)
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CTTGATTTETACCAAACGCTCCCCAGETAGATTCTCCAGTCTCECTAGTTACCTTC6CGETATTGATCGACGCTCTgtgaaaTCAACGAGACACTCTTCCETCAGTTCCAAAACCATAAGTTTGCCGATETETTGGTCCTTGTAACGCATGEAATTTGEGCCAC

SAACTAAACATGGTTTGCGAGGGGTCCATCTAAGAGGTCAGAGCBATCAATGGAAGCGCCATAACTAGCTGCGAGACACtEtABTTGCTCTGTGAGAAGGCAGTCAAGGTTTTGETATTCAAAGGGCTACACAACCAGGAACATTECETACCTTAAACCCEGTC
FLD1TT

CTTGATTT6TACCAAACGCTCCCCAGETAGATTCTCCAGTCTCE6CTAGTTACCTTCGCGETATTGATCGACGCTCTgtgaaaTCAACGAGACACTCTTCCETCAGTTCCAAAACCATAAGTTTGCCGATETGTTGETCCTTGTAACGCATGGAATTTGEGCCAC

CTTGATTTGTACCAAACGCTCCCCAGETAGATTCTCCAGTCTCGCTAGTTACCTTCGCGETATTGATCGACGCTCTGTGAAATCAACGAGACACTCTTCCGTCAGTTCCAAAACCATAAGTTTGCCGATGTETTGGTCCTTGTAACGCATGBAATTTGEGCCAC

ACTCATGATCTACGACTTTTGTTCGTGACTGATTctatttcttttggtaGACTAGTATATACGCATCCTTCCCGTCOTTAGTTGAGACTTGCCCTEGTGTAGTCTGCTCTCGTTTTGCAAGACCTATTGAGAAAGTTG6CCTCTATATTCCTG6TGGAACCGLE
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TGAGTACTAGATGCTGAAAACAAGCACTGACTAAgataaagaaaaccatCTGATCATATATGCGTAGGAAGGECAGCAATCAACTCTGAACGGBACCACATCAGACGABAGCAAAACGTTCTGBATAACTCTTTCAACCGBAGATATAAGGACCACCTTGGCGT

ACTCATGATCTACGACTTTTGTTCGTGACTGATTctatttcttttggtaGACTAGTATATACGCATCETTCCCGTCOTTAGTTBAGACTTGCCCTEETETAGTCTGCTCTCETTTTGCAAGACCTATTGAGAAAGTTGECCTCTATATTCCTGETGGAACCELS

ACTCATGATCTACGACTTTTGTTCGTGACTGATTCTATTTCTTTTGGTAGACTAGTATATACGCATCCTTCCCGTCOTTAGTTGAGACTTGCCCTGGTGTAGTCTGCTCTCGTTTTGCAAGACCTATTGAGAAAGTTGGCCTCTATATTCCTGETGGAACCECE

Figure S7. Sequencing results of 11 expression cassettes integrated into the
KpHis4 loci. Because the expression cassettes and homology arms were
directly amplified from plasmids and genomes, we only needed to sequence
whether the correct assembly between fragments was achieved.
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Figure S8. The schematic diagram of the lycopene synthesis pathway.
Proteins marked blue exist in the endogenous MVA pathway in K. phaffii, and
those marked red were heterologous proteins.
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3CACGTTAGCGACTCTTGCGCAGBCCGTCGTACGATAAGGGCAATATGGTTGAGAACGTTCCTCACCCGGATCCTGEATTTACAACTGCAAGACCTATGGATCAAGAACATTGCTATCACCACCGGTTTGGTAGCCACATACTCCACTAAAGACCTGTTGAAGC

3CACGTTAGCGACTCTTGCGCAGBECGTCGTACGATAAGGGCAATATGETTGAGAACGTTCCTCACCCGEATCCTGGATTTACAACTGEAAGACCTATGGATCAAGAACATTGCTATCACCACCGGTTTGGTAGCCACATACTCCACTAAAGACCTGTTGAAGC

Figure S9. Sequencing results of large DNA fragment knockout by introducing
two DSBs.
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Figure S10. Gel electrophoresis result of plasmid pZW1

9atgCttegttCOCAATETTTCTACTCCTTTTTTACTCTTCCAGATTTTCTCOBACTCCGCECATCOCCETACCACTTCARAACACCCAAGCACAGCATACTAAATTTTCECTCTTTETTCCTCTAGOGTETCOTTARTTACCCOTACTAAAGET TTGEARAAGARARAAGBGACCOCCTCOTTTCTTTTTCTTCET

t t t + t t t
ET GCGTTACAAAGAT GAGAAGET TGAGGCECE TGAAGTTTTGTGGGTTCGTETCOTATGATTTAAAAGGGAGAAAGAAGGAGATCCCACAGCAATTAATGGGCATGATTTCCAAACCTTTTCTTTTTTCCCTGECOGAGCAAAGAARAAGAAGLA

[ TEFT pramotsr =
9at90ttegttCOEARTGTTTCTACTCCTTTTTTACTCTTCCAGATTTTETCAGAC & TAARTTTTCCCTCT TTETTECTCTAGGG T6TCOTTAAT i TreTTTTTeTTCRT
BATGCTTCOTTCECARTGTTTCTACTCCTTTTTTACTCTTCCABATT TTCTCOBACTCCOE GCATCOECETACCACTTCAARACACCCAABCACABCATACTAARTTTIEECCTCTTTCTTCC TCTABGE TETCOTTARTTACCCOTACTAARGET TTGGAAAAG 666ACCOCCTCOTTICTTTTTCTTCST

CTTTTTCTTC6TCEARAAAGECAATARAAATT TTTATCACGTTTCTTTTTCTTGARA TTTTTTTTTTTAGTTTTTTTCTCTTTCAGTGACCTCC ATTGATATTTAAGTTAATAAACGETCTTCAATTTCTCAAGTTTCAGTTTCATTTTTCTTGTTCTATTACAACTTTTTTTACTTCTTGTTCATTAGAAAGAAAGE ATAG
H N H H ' | ' H N | N N | H | H

\GRARAAGAAGCAGCTTTTTCCGTTATTTTTAARAATAGT! cTTT T CACTGOAGE TAACTATARATTCAATTATTTGCCAGAAGT TARAGAGTT CAAAGTCARAGT, TAATGTTGAARARRAT CAAGTAATCTTTCTTTCGTATC
TEF1 promoter =

CTTTTTCTTCGTCGAAAAAGGCAATARAAATTTTTATCACGTTTCTTTTTCTTGARA TTTTTTTTTTTAGTTTTTTTCTCTTTCAGTGACCTCC ATTGATATTTAAGTTAATAAACGETCTTCAATTTCTCAAGTTTCAGTTTCATTTTTCTTGTTCTATTACAACTTTTTTTACTTCTTGTTCATTAGARAGAAAGE ATAG

W
VW

FCTTTTTCTTCOTCOARARAGSCAATARAAATT TTTATCACS TTTCTTTTTCTTGARRRI TTTTTTTTT BRI TTTTTTCTCTTTEAN 6ACCTCCR TT6ATATTTAAGTTAATAAACGOTCTTCAATTTCTCARGTTTCAGTTTCATTTTTCTTGTTCTATTACAACTTTTTTTACTTCTT GEITCATTAGARAGARAGCATAG

o o oy ol

11} ‘.
il m
- 50 F—rT
GCATAGCAATCTAATCTARG 66 CO0TGTTGACAATTARTCATCOOCATAGT AT ATCAGCATAGTATAATACEACAAGGTOAG AACTARACCATG 6 TAAGGARARGACTCACOT TTCOAGGCCOCEATTAKATTCCARCATS AT GCTGATTTATAT GG TATARAT SGCTCOCO ATARTOTCO GG CAATCAGTSCOACAS

350 70 380 300 uu 20 350

t t + 1 + t t t t 1 t t + + t
COTATCGTTAGATTAGATTCCCCGCCACAACTGTTAATTAGTAGCCGTATCATATAGCCGTAT CATATTATGCT GTTCCACTCCTTGATTTGGTACCCATTCCTTTTCTGAGTGCAAAGCTCCGECOCTAATTTAAGETTGTACCTACGACTAAATATACCCATATT TACCCGAGEGE TATTACAGC CCGTTAGTCCACGETGTT

by Fea o a4y o AFa w0 @0y 0 o gSia o o @0y o @E oy o
et Gly Lys Glu Lys Thr His Val Ser Arg Bro Arg Leu Asn Ser Asn Met Asp Als Asp Leu Tyr Gly Tyr lys Trp Ala Arg Asp Asn Val Gly Gln Ser Gly Al Thr
TEF promotar -4 L N7 promoter -4 L Tantix_—

GCATAGCAATCTAATCTAAGGGGCGETGTTGACAATTAATCAT CGGCATAGT AT, GAGGAACTAAACCA T

TTAAATTCCAACATGGATGCTGATTTATATGGGTATARATGGGCTCOCGATAATGTCGGGCAATCAGGT GCGACAR
GCATAGCAATCTAATCTAA

GEE GG TGTTGACAATTAATCAT COGCATAGTATATCGECATAGTATAATACGACAAGGTGAG GAACTARACCATGOGTARGGAAAAGACTCACST TTCAGECC GLOATTAARTTCCARCATGGAT GCTEATTTATATGGGTATAAATGGGCTCOCOATARTGTCGGGCAATCAGSTGCOACAR
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COACAATCTATCGATTGTA TETTTCTGARACA AGC6TTECCAATGATOTTACAGATGAGATGGTCAGACTARAC TEECTGACGGAATTTATGCCTCTTCCGACCATCARGCATTTTATCCOTACTCCTGATGATGCATG6TTACTCACCACT GCGATCCCCGOCARRACAG

t t t t + t + t t
GCTGTTAGATAGCT. T TTGTACCGTTTCCATCOCAACGETTACTACAATGTCTACTC TACCAGTCTGATT TAAR TTTETCC

40 a3 50 55 50 6 70 75 s0 85 50 55 100
2 The Tle Tyr Arg Leu Tyr Gly lys Pro Asp Als Bro Glu Leu Phe Leu Lys Fis Gly Lys Gly Ser Val Ala Asn Asp Val Thr Asp Glu Met Val Arg Leu Asn Trp Leu Thr Glu Bhe Met Pro Ley Pro Thr ile Lys His Phe Tle Arg Thr Pro Asp Asp Als Trp Leu Leu Thr Thr Als Tle Pro Gly bys Thr A
eamwix

i TETTTCTGAAACA TGCCAATGATGT TCAGACTAAAC ATTTATGCCTCTT TTTATCCOTAC scon

T TETTTCTGAAACA TGCCAATGATET TCAGACTARAC TTATGCCTETT TTTATCCGTAC sogAT

mmxlhmﬂlﬂulMulmnﬂmmﬂhlhu“hm lhlmluulﬂuul.“lnm.“mml lemmmuﬂhlmuhummwh

TCCAGGTAT TCAGGTGAAAATATTGTTGATGCECTGOCAGTGTTCCTOCGCCEETTECATTCGATTCCTETTTGTAATTGTCCTTT ATTTCoCCTCGET TTeeT T

CCGTTTTGTCGTAAGGTCCATAATCTTCTTA CCACTTT: % TeTCEC CCGCETTAGTGCTTACTTATTGCCAAACCAACTACGCTCACTARAACTACTGCT CGCA

105 110 115 120 125 130 135 140 145 150 155 160 165
Gly Ly= Thr Als phe Gln Vl L=y Glu Glu Tyr Pra Asp Ser Gly Glu Asn Tla Val Asp Als Les Alz Vl bhe Lew Arg Arg Leu Hiz Ser Tl Pro Vil Cys Azt Cys Pro phe Asn Sar Asp Arg Val Phe Arg Leu Als Gln Ala Gln Ser Arg Met Asn Asn Gly Lew Val Asp Als Ser Asp phe Asp Asp Glu Arg
anhix =

G6CARAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGS TGAARATATTG TTGATGCOCTBECAGTETTCCTGCCCE6TTOCATTCOATTCCTOTTTGTAATT6TCCTTTTAACAGCOATEGCOTATTTCOCCTCGETCAGECECAATCACGAAT GAATAACGETTTG6T TGATGCGAGTGAT TTTGATGACGAGCET.

TCCAGGTAT TCAGGTGAAAATATTGTTGATGCGCTGOCAGTGTTCCTOCGCCEGTTECATTCGATTCCTETTTGTAATTGTCCTTT: ATTTCOCCTCOCT AT TTGeT T

sa6co TGAACAAGTCT ASCTTTTOCCATTCTCACCEOATTCASTCOTCACTCATGOTGATT TCTCACTTGATARCC TTATTTTTGACGAGS 66 ARATTAATAGG TTOTATTOATGTTOBACGAGTCOBARTCOCAGAC COATACCAGEATCTT6CCATCCTATGOAACTCCTCH
t t t t + t + + t t t t t +
CTCGCATTACCGACCOGACAACTTGTTCAGACCTTTCTTTACGTAT cascac AAAGAGTGAACTATTGOAATAAARACTGETCCCE TTTAATTATCCARCATAAC caccer TATeGTCET TeACoAGH
170 175 100 105 150 105 200 203 210 215 220 225 230
Glu Arg Asn Gly Trp Pro Val Glu Gin Val Trp lys Gl Met iz ys Leu Loy Pro Phe Ser Pro Asp Ser Val sl Thr His Gly Asp Phe Ser Loy Asp Asn Leu ile bhe Asp Glu Gly lys Leu tle Gly Cys Tls Asp Val Gly Arg Val Gly_lle Als Asp Arg Tyr Gln Asp Leu Ala Tle Leu Trp Asn Cys Ceu
T =
GAGEGTAATGGCTGGCCTGTTOAACAAGT CTGOARAGARATGCATAAGETTTTGECATT CTCACCGOATTCAGT C6TCACTCATGOTGATT TCTCACTTGATAACE TTATTTTTGACGAGE GEARATTAATAGE TTGTATTGATGTT i AcTeccTee
GAGCGTAATGOCTGGCCTOTTOAACAAGT CTEOARAGAAATGCATAAGETTTTGCCATT CTCACCGGATTCAGTCOTCACTCATGOTGATT TCTCACTTGATAACITTATTTTTGACGAGG 66ARATTAATAGG TTGTATTGATETT o AcTeCCTCE

BAACTGCCTCOGTGAGTTTTCTCCTTCATTACAGARACGGCTTTTTCAAAAATATGGTATT GATAATCCTGATATGAATARATTGCAGTT TCATTTGATGC TCOATGAGTTTTTCTAACACGTCCBACGECEGCCE ACGBET CCCAGEECTCEGAGATCCETCCCCCTTTTCCTTTETCGATATCATGTARTTAGTTATETCAC
I ! N H H N H H N H N N ! N N

CTTEACGEAGCCACTCARAAGAGGAAGT AATGTCTTTGC CEAAAAAGTTTTTATACCATAACTATTAGGACTATACTTATT TAACGTCAAAG TAAACTACEAGCTACTCAAARAGAT' CAGCTATAGTACATTAATCAATACAGTE

235 240 245 250 255 260 265 270
Asn Cys Leu Gly Glu Phe Ser Pro Ser Leu Gin Lys Arg Leu Phe Gin Lys Tyr Gly Ile Asp Asn Pro Asp Met Ast Lys Leu Gin Phe His Ley Met Ley Asp Glu Phe Phe [
anhix

[ —e T rr—

BAACTGCCTCOGTGAGTTTTCTCCTTCATTACAGARACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATARATTGCAGTT TCATTTGATGC TCGATGAGTTTTTCTAACACGTCCBACGECGGCCE ACGGGT CCCAGECCTCEGABATCCGTCCCCCTTTTCCTTTGTCGATATCATGTARTTAGTTATGTCAC

GAACTGCCTCGGTGAGTTTTCTCCTTCATTACAGARACG GCTTTTTCAARARTATGGTATT GATAATCCTGATATGAATARATTGCAGTTTCATTTGATGC TCGATGAGTTTTTCTAACACGT o cofghescer CCCCCTTTTCCTTTETCGATATCATGTAATTAGTTATGTCAC

mluhtluhmmh&mmmumuum.mhImmw,hhmm LA AT

AT TEACGECETEECECeACATECOCTETARCCS AARASEAAG CAGTTAGAC AR T EARG TETAGETCCCTAT T TATT T TTTATAGTTAT6TTAGTATTAAGARCE TTATITATATT TCARATT TTTCTTTTT T TCTGTACAGACECETETACECATSTAACATTATACT GAAACCTTGE TTEAGARGS TTTTSOBACE

T TTesACT AR TACAATCATAATTCTTGC AATARATAT ARAGTTT ARAAAGARRAAAAAGACAT G TCTEEGCACAT GCTACATT GTARTATGACTTTTGGAACE AACTCTTCCARRACEETECS,
CYCI terminator

GTAAGTECOGEAGE GG EETOTAR S GATATTSH

CATTCACGCCCT AGGAGTT, TCTAGGTCCCTATTTATTTTTTTATAGTTATGTTAGTATTARGAACG TTATTTATATT TCAAATTTTTCTTITTTTTTCTOTACAGACGCGTGTACOCATGTAACATTATACT GAARACCTTGC TTEAGAAGGTTTTGOGACGE

CATTCACGCCCT TCTAGGTCCCTATTTATTTTTTTATAGTTATGTTAGTATTAAGAACG TTATTTATATT TCAAATTTTTCTTTTTTTTCTOTACAGACGCGTGTACGCATGTAACATTATACT GAARACCTTGC TTGAGAAGG TTTTGGGAC 6T

TGGOACOCTCOAAGGCTTTAATTTGCTTGAGATCCTTTTTTTCTECOCETAATETGETGETTOCA

ARA TTETTTECCEEAT TIT seer AATACTGTTE:

TAGT ]

ACCCTGCGABCTTCCGARATTARACGAACTCTAGGARRRARAGACGCECATTAGACOACEARCGTTTGTTTTTTTG6T6GC6AT 66 TCGCCACCAARCARACEGCCTAGTTCTCGATGETTEAG GGCTTCCATT! ATGGTTTATGACAAGAAGATCACATCGGCATCARTCCOETG6TE)
CVCT earminstor I o

TGGOACOCTCOAAGOCTTTAATTTGCTTGAGATCCTTTTTTTCTECGCOTAATCTGETGETTGCAAACAAAAA TTETTTECCEOAT TTT seer AATACTGTTETTE TAGT :

TGGGACOCTCOAAGGCTTTAATTTGCTTGAGATCCTTTTTTTCTGCGCETAATCTGCTGCTTR TTGTTTECCEEAT T secT TACTETTCTTC TAGT ]

t + t + + + + t + t t + + + + + t + t +
Al l“ml“ﬁhhmnmA“lln,‘lmhlidun!!Lalu‘uﬂ!! i MmhﬂnJmu.ulllldhlﬂlhdexl.ﬂmﬂAhllAlhlﬂLulhlmm:Alﬂth‘llﬂ‘duulllﬂnlhmll«ﬁ“uﬂ ll

CTTGACTCTATGGATGTCOCACTCGATACTCTTTCOCEETGCGAAGGGCTTCCCTCTTTCCGCCTETCCATAGRCCATTCECCETCCCAGCCTTETCCTCTCECGTGCTCCCTCOAAGGTCCCCCTTTECOGACCATAGARATAT:

o =

{GAACTGAGATACCTACAGCETGAGCTAT Teecea TATCCGGT, ATCTTTATAGTCCTGTCEEETTTCOCCACCTCTEACTTGAGCGT CEATTTTTGTGATGCTCRT

{GAACTGAGA GAGCTAT T TATCCEG ATCTTTATAGTCCTGTCEGGTTTCOCCACCTCTGACTTGAGCGTCEATTTTTGTGATGCTCGT

1 nH.um.ul.hHH.luumnlmhhhlhlnlmdh:mhlhlun].lmimhxmmllmmmlmumhnlhnnm.hmmm
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ACTTGAGCGTCEBATTTTTGTGATGCTCETCAGGGGEGEGCGEAGCCTATEEAAAAAGCTGGAGCTGECCTTGTCCAGATGTAATCACCGCCGCTGAATECCTGCACTGGGTAGACCCACAGAAATTC

L T . 1 L ! L Il L 1 . 1 L ! i il L 1 s Il 4 ! . il 4
¥ T T T T ¥ T ¥ T T T i T T T T T T d T ¥

T
TGAACTCGCAGCTAAARACACTACGAGCAGTCCCCCCGLCTCGEATACCTTTTTCGACCTCGACCGGAACAGETCTACATTAGTGGCGECGACTTACGGACGTGACCCATCTEGEETETCTTTAAG

ACTTGEAGCGTCOATTTTTGTGATGCTCOTCAGGGGEECEEAGCCTATGEAAAAAGCTGGAGCTOOCCTTGTCCAGATGTAATCACCGCCECTBAATECCTGCACTE66TAGACCCACAGARATTL

ACTTGAGCGTCEATTTTTGTGATGCTCGTCAGGGGGGLGEAGCCTATGGAAAAAGCTGGAGCTGECCTTGTCCAGATGTAATCACCGCCGCTGAATGCCTGCACTGGGTAGACCCACAGAAATTC

A L e ulluhmlmﬂ mmmhlu il

CCACAGAAATTCGTTGCAAATGTCGCCAATTCTCTAAGEGATCATEECACCTTGAGTTACTGGCTTTATACA cee TCAGGTTTACAACARATTCACCTACGGGTCTGACTACCTGE6CCCATATTEGGATCETEGCCGTACACATTT CAGAAAT CATTTAAAGGAGTTGAATI
N N ! h y h H H H i fi N N N N N ' h ! !

t t t t t t 1 1 1 t + t t t t t t t t t
BGTGTCTTTAAGCAACGTTTACAGCGETTAAGAGATTCCCTAGTACCGTEGAACTCAATGACCEARATATGTCEiggttaaaaagtcttgeTTTCCCAETTAGTCCARATGTTGTTTAAGTGGATGCCCAGACTGATEEACCCEGETATAACCCTAGGACCEGCATGTETAAAGTCTTTAGTAAATTTCCTCAACTTAY

o-UHA —

CCACAGAAATTCGTTGCAAATGT CGCCAATTCTCTAAGEGATCATEGCACCTTGAGT TACTGGCTTTA cree T TCTGACTACE TGGGATCCT TTTCAGAAATCATTTAAAGGAGTTGAATY

CCACAGAAATTCGTTGCAAATGT COCCAATTCTCTAAGEGATCATEECACCTTGAGTTAGTEBCTTTA TTTT T TCTGACTACE TEGATCET TTTCAGAAATCATTTAAAGEABTTGAATI

nﬂlhhdﬂl xhllmﬂm llhﬂmduh. MMJMI LALT m-num L UL

GTTGAATCACATCTTACTGGATAGCGAGETTTTTGACGAAGTGAARATTTCTAATTT T TATCTTATACE tgACAATCAgtas CEtgEATCTAGTTOGCCTTCTETGTTTTCGTEGAAG CAGCARCEAGSARAGGAGGGTATCCTAGAT

t t t t + t + + t t 1 1 t + t t t + t t
CAACTTAGTGTAGAATGACCTATCOCTCGAAARACTGCTTCACT TTTAARGATTARRATT TGTTCTCCTTCECCAGTTTTTGCCTCTATAGAATATGARCCEEEEECtCtacT6TTABTCACtaaagtagTtaaaacaTABATCARCCEGAAGACACAARAGCACCTTCGTCETTECTCCTTTCCTCCCATAGEATETAY

BTTGAATCACATCTTAGTOGATAGCGAGETTTTTGACGAAGTGAAAATTTCTAATTT T TATGTTATACTE tOACAATCAgtgatticatoaat tetgtATCTAGTT66CCTTCTGTGTTTTCOT6GAAGCAGCAACGAGBAAAGOABGGTATCCTABAT:

BTTGAATCACATCTTACTGGATAGCGAGCTTTTTGACGAAGTGARRATTTCTAATTTTARAC) TC CEGAGATATCTTATACTTGG GAGATGACAATCAGTGATTTCATCAATTTTGTATCTAGTTGECCTTCTETGTTTTCGTGEAAGCAGCAACGAGGAAAGE AGGETATCCTABAT!

GGTATCCTAGATGATTTTTACAACGAACTGAACGACTGCTTTGAGGGGEGTAACATGAAAGTAATATGGAACT CCGTECTAGT ATT TGCCAGGAGEAAGCARAGGGTTGTATAGEC TTTAGTACT TAce TeAGCTT T

CCATAGGATCTACTARARATGTTGCTTGACTTGCTGACGAAACTECCCCCATTGTACTTTCATTATACCT TGAGGCAGGATCATAAACGGTCCTCCTTCETTTCCCAACATATCCGARATCATGAATAT CTCCTTTGCCCCAATGCACGTTCGCE CETACGEACT COAAACTCCECCCCCTGAAAGTg tagagagas

GGTATCCTAGATGATTTTTACAACGAACTGAACGACTGCTTTGAGGEGEETAACATGAAAGTAATATGGAACTCCGTECTAGTATTTECCAGEAGEAAGCARAGGGTTGTATAGEC TTTAGTACTTATAGAGGARACGGGETTACE TECCTBAGCTT TTT ot

G CTATCCTAGATGATTTTTACAACGAACTCAACCACTGCTTTGAGGGGEG TAACATCAAAGTAATATEGAACT AGTATT: TTGTATAGGCTTTAGTACT TACS: TeAGCTT TTTCACATCTETTCTT

i M.““
LAY ‘)-i\a uAr. N )\
[

TCAGAAGGGAAATCTCAGCTCCAGATCATCTTAGAGAATGTCAGTGAGGATTTTTGTAGAAATGTCTTGETGTCCTCOTCCAATCAGGTAGCCATCTCTGAAATATCTEBGCTCCGTTGC
1

L I 1 1 L I L 1 L 1 I 1 s I 1 il L 1 L 1 L 1 L

T ¥ T L] T L T L T L] T L T L] T L] ] ¥ T L} T ¥ L) ¥
VABTCTTCCCTTTAGAGTCGAGETCTAGTAGAATCTCTTACAGTCACTCCTAAAAACATCTTTACAGAACCACAGGAGCAGGTTAGTCCATCGETAGAGACTTTATAGACCGAGGCAACE
[ P_GAP —

TTCAGAAGGGAAATCTCAGCTCCAGATCATCTTAGAGAATGTCAGTGAGGATTTTTGTAGAAATGTCTTGGTGTCCTCETCCAATCAGGTAGCCATCTCTGAAATATCTGGCTCCGTTGC

TCAGAAGGGAAATCTCAGCTCCAGATCATCTTAGAGAATGTCAGTGAGGATTTTTGTAGAAATGTCTTGGTGTCCTCETCCAATCAGGTAGCCATCTCTGAAATATCTEGGCTCCGTTGL

DL, A o

500 490 480 470 460 450 430 390

TCCGTTGCARCTCCGAACGACCTGCTEGCAACGTARRATTCTCCEGE6TAARACTTARATGTGGAGTAATEGAACCAGAARACATCTCTTCCCTTCTCTCTCCTTCCACCGCCEETTACCETCCCTAGGAAATTTTACTCTGETG6AGAGCTTCTTCTACG6CCCCCTTECABCAATGCTCTTCECAGCATTACGTTECE!
N N N i N i h | N I ' N ! ! N ' ' N N N

AGGCAACGTTGAGECTTGCTGGACGACCETTGCATTTTAAGAGGCCCCATTTTGAATTTACACCTCATTACCTTGGTCTTTG TTTARA, TCeTT, AATGCAACGC

5 GAP =

TCCGTTGCAACTCCGAACGACCTGCTGGEAACGTARAATTCTCCOGGGTAAAACTTAAATGTGGAGTAATGGAACCAGAAACATCTCTTCCCTTCTCTCTCCTTCCACCGCCCOTTACCGTCCCTAGGARATTTTACTCTGETGEAGAGE TTCTTCTACGGCECCE TTGCAGCAAT GCT CTTCECAGCATTACGT TGCE!

TCCGTTGCAACTCOGAACEACCTE TG GEAACGTAARATTCTCCEEGGTAAAACTTAAATSTGGAGTAATEEAACCAGAAACATCTETTCCCTTCTCTCTCOTTCCACCEECEGTTACCGTCCCTAGGAAATTTTACTCTEETE6AGAGCTTCTTCTACESCECCE TTECAGCAATGCTCTTCCCAGCATTACGTTECE

1A 0 AR A A AR A

GTTGCEGG CETGTACCCGACT GGAAARGTCCCEECCETCOCTGOCAATAATAGCEGGCEGACGCATGTCATGAGATTATT! TTCCCAATTTTGETTTCTCCTGACCCARAGACTTTAAATTTAATTTATTTGTCCC
+ + + t 1 t + t + 1 t + + + t t + + t t
CAACGCCCATTTTGECTCCAGCACATEEGCTEEATEETCEEETCCCTACCTTTT TATTAT! ACAGTACTCTAATAACCTTTGGTEETCTTAGCTTATATTTTCCECTTGTGGARAGE GTTAAAACCAAAGAGEACT GBETTTCTGAAATTTAAATTAAATAAACAGEE,
PGAP =

GTTGCOG6TARRACGGAGGTCOTETACCCOACCTAGCAGCCCAGEGATGBAAAAGTCCCB6CCETCECTEECAATAATAGCGEGCGGACGCATOT CATGAGATTATTGGARACCACCAGAATCEAATATAARAGGCGAACACCTTTCCCAATTTTOGTTTCTCCTEACCCARAGACTTTAAATTTAATTTATTT6TCCC

GTTGCEGETARAACGGAGGTCETETACCCEACCT) TGBARAAGTCCCEECCGTCECTEECAATAATAGCGEGCGGACGCATGTCATGAGATTATTGGAAACCACCAGAATCGARTAT TTCCCAATTTTGETTTCTCCTGACCCARRGACTTTARATTTAATTTATTTGTCCC

00000 g
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ATTTGTCCCTAtttcaatoaa, AT CAGGAT, TATCATCETGGGATGTGETATCOGTGGAATERCCAC TGCTAAAGAAGGTT eTT ccosace TTAATC

t t t t + t t + t t + + t t t t t t
TAAACAGGGATaaagtrageeaact gt tGATAGTTTTGTGTetacTACCCTTTTCTTGTTCTAGTCCTATTTGGGTGTCGATAGTAGCACCCTACACCATAGCCACCTTABCGET! TTTCTTCCAA CTTCTTGCTGATGAGGCCTCCAGC TACGAGARATTAG

5 3 10 15 20 25 30 35 a0 45 50
Tet Gly Lys Glu Gt Asp Gin Asp Lys Pro Thr Ala Tls Tl Val Gly Cys Gly 1l Gly Gly Tle Als Thr Ala Als Arg Leu Al Lys Glu Gly Phe GIn Val Thr Val Phe Glu Lys Ast Asp Tyr Ser Gly Gly Arg Gys ser Leu Tls
P GAP e i

ATTTGTCCCTAtttoaatoaattgaacaaCT ATCAAAACACAGatgATGGGARAAGAACAAGAT CAGGATAAACCCACAGCTATCATCOTGGGATGTGGTATCEGTGGAATCGCCAC TOCTAAAGAAGGTTTCCAGGTCACGGT6TTCOAGARGAACGACTACTCCGGABGTCEATECTCTTTAATC

ATTTGTCCCTATTTCAATCAATTGAACAACTATE: GAACAAGATCAGGAT TATCATCETCGATETGETATCOOTGGAATEGCCAC TGCTAAAGAAGGTT eTT cessacs TTAATC

o A

TCTTTAATCBAGCEAGATGSTTATEGATTCOATCAGGE6CCCAGTTTOCTECTETTECCAGATCTCT TCBAABATTT GBAAGATTEEGTCEAT ATGTTTGCCACTTECAGGATGAAGAGACTTTCACTETTTCAAGCEACATSSCETTGCTCA,
! h L ! ' N N | | H ! N | N H ! | ! h H
AGAAATTAGCTCGCTCTACCAATAGCTAAGCTAGTCCCC GGG TCAAACGACEAGAACEGTCTAGAGAGGT TCOTCTGTAAGCTTCTAAACCCTCTCTTCTACCTTCTAACT CAGCTAGAG TAGTTCACACTTGGGT TGATAC ARACGE TGA Ter AAGTTGGCTG T
s0 55 60 s 70 75 0 ss 50 s 100 105 110 L
i o e il
TCTTTAATCGAGCGAGATGOTTATCGATTCOATCAGGRECCCAGTTTOCTOCTCTTGECAGATCTCTCCAAGEAGACATTCGAAGATTT GOAAGATTGGGTCGAT GARCCCAACTATGTTTGCCACTTCCACGATGAAGAGACTTTCACTCTTTCAACCOACATGGCGTTGCTCA

&6 TCOATCTAER CAAGTETGARCCCAACT ATG TTT6CCACTTCCACGATGAAGAGAC TTTCACTCTTTCAACCGACATOGEG TTGETCA

TCTTTAATCGAGCGAGATGETTATCGATTCOATCAGGEGCCCAGT TTECTGCTCTTGECAGATC TCTRE: TCGAAGATTT GGAAGATTGGGTCGAT ATGTTTGCCACTTCCACGATGAAGAGACTTTCACTETTTCAACCSACATSGCOTTGCTCA.

&30 40 50 ) %70 80 50 700 710 720 730 740 750 760 770 780 EELT) 500 &i0 820

FT6CTCAAGCGGGAAGTCOAGCGTTTTGAAGGCAAAGATGGATTTEATCGGTTCTTGTCE TTTATCCAAGAAGCCCACAGACATTACGAGCTTGCTGTCGTTCACETCCTGCAGAAGAACTTCCCTOGCTTCGCAGCATTCTTACEGCTACAGTTCATTGGCCARATCCTEGCTCTTCACCCCTTCEAGTCTATCTGEAC

NACGABTTCECCCTTCABCTCGCARAACTTCEGTTTCTACCTAAACTAGCCAAGAACAGCARATAGETTCTTCOBETETCTETAATGC TCEAACEACAGCAABTGCAGEACGT CTTCTTCAAGGGACCGAAGCET COTAAGAATECCEATGTCAABT AACCGE TTTAGGACCEAGAAGTGEEGAAGCT CAGATAGACCTE
15 o 5

7 120 125 130 135 140 145 150 15 160 163 170 175
PR ST X R R T R s TR N N N R R M L R N MM e R T N TN R TR P

TT6CTCAAGCGGGAAGTCOAGCETTTTGARGECAAAGATEGATTTEATCGGTTCTTGTCGTTTATCCAAGAAGCCCACAGACATTACGAGCTTECTGTCGTTCACTCCTGCAGAAGAACTTCCCTEGCTTCOCAGCATTCTTACGGCTACAGTTCATT66CCARATCCTBGCTCTTCACCCCTTCRAGTCTATCTERAC

TTECTCAAGCEGEAAGTCGAGCGTTTTEAAGE CAAAGATEGATTTEATCGGTTCTTGTCE TTTATCCAAGAAGCTCACAGACATTACEAGETTGCTGTCGTTCACETCCTGECAGAAGAACTTCCCTGECTTCGCAGCATTCTTACEGCTACAGTTCATTGGECCARATCCTEGCTCTTCACCTCTTCEAGTCTATCTGRAC

At 0t A A o

TT6CTCAAGCGG6ARGTCEAGCETTTTBAAGE CARAGATBBATTTGATCGETTCTTGTCOTTTATCCAABARBCCCACAGACATTACGAGCTTGCTGTCGTTCACGTCCTECABARBAACTTCCCTBBC TTCECABCATTCTTACBECTACABTTCATTG6CCARRTCCTBBCTCTTCACCHENTCEAGTC TATCTBEAC

r TTGTCEATATTT. TTAGGAAGAGTCTTCTEGTTTGCAGTEATGTACATGEGTCAAAGECCATACAGTGE6CCCE6AACATATTCCTTECTCCAATACACEGAATTGACCEAGEECATCT66TATCCOAGAGGAGGETTTTE6CAGGTTCCTAATACTETTETTCAGATCATCAAGGE

CCTGTTCTCAAACAGC TATARAGTTCTGGCTGTCTAATGCT TCT CAGARGAGCAAACGTCACTACATGTACE CAGTTTCOGGTATGTCACE CGOGCCTTGTATAAGGAACGAGGTTATGTGGCTTAACTGGC TAGECTCTCCT CCAAGGATTAT CTAGTAGTTCGC
o s
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i TTGTCOATATTT, TTACGAAGAGTCTTCTCGTTTGCAGTGATGTACATGGGTCAAAGECCATACAGTGCGCCCEEAACATATTCCTTECTCCAATACACEGAATTGACCEAGEECATCTGGTATCCGAGAGGAGGETTTTGECAGGTTCCTAATACTETTCTTCAGATCATCARGEL

T TTGTCEATATTT TTACGAAGAGTCTTCTEOTTTGCAGTEATGTACATGEETCAAAGECCATACAGTGLOCCCBEAACATATTCCTTGCTCCAATACAC GAA TTGACCGABGACATCT AT ATCCGAGAG GACGET TTTGACAGGT TCE TAATAC TETTETTEAGATGEITC ARG EC

RO M A AR AL

CAAGCGCAACAATCCCTCAGCCAAGTTCAATTTCAACGCTCCAGTTTCECAGETTCTTETCTETEET TETTCOACTTEAA TCACGCCOATETTETEATTGTCAATGCTGACCTCETTTACGEE TEATTCCTGACEA TTeGe
t t t t 1 1 + t t t + + t t t 1 + t t +
(GTTCGEETTETT TTCAAGTTAAAGT GTCCAAGAAGAGAGAGGACESTTCCTO6CTCECTGACCACAAGETEAACT TAGGECECTCCTTETAGTECOGCTACAACACTAAGAGTTACGACT G6AGCAAATGCGEABGCTCE TOAACTAAGGACTSCTACEETCTTTETTCTAACTE
245 250 255 260 265 270 25 280 285 230 255 300 308
R e e
TTCAATT TTTCCCAGETTCTTCTCTCTCCT. ToTTCOACTT! TTGTGATTGTCAATGCTGACCTCGTTTACGCE TGATTCCTGACGA To6e
CAABCGCAACAATCCCTCAGCCAAG TTCAATTTCAAGECTCCAGTTTCECAGETTCTTCTCTETEET TETTCEACTTGA, TTGTGATTETCAATGCTGACCTCSTTTACSCE TGATTCCTEACEA Te5C

0 R

ATTGGCCAACTGGGTGAAGTCAAGAGAAGTTGGTGEGCTGACTTAGTTGETGEAAAGAAGCTCAAGGGAAGTTGCAGTAGTTTGAGCTTC

C6TGEACEET TerTerT 5 TCGAGBAGTTGGETCTCCCAG

TAACCOETTCACCCACTTCAGTTCTCTTCAACCACCEEACT GAATCAACCACCTTTCTTCEAGTTCECTTCAACETCATCAAACTCEAACATEACET CETACETEGETTAGCACETGCCAGACCCECETETGTTATABAAGAACCEGCTCETGAAGTTCCCTAGTAAGE TOTETTAGAAGETCETCAACCCAGAGEETE
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ATTGGCCAACTGGETCAAGTCAAGAGAAGTTGGTGEGCTEACTTAGTTGETGEAAAGAAGCTCAAGE ARG TTGCAGTAGTTTGAGC TTCTACTGGAGCATEEACCEAATCOTGEACEETCTEEGCEEACACAATATCTTCTTCECCCAGEACTTCAAGGEATCATTCOACACAATCTTCOAGBAGTTGEETCTCCCAG

GTGEGCTGACTTAGTTGGTGEAAAGAAGCTCAAGE GAAGTTGCAGTAGTTTGAGCTTC CGTeGACTET TerTerT T TCGAGBAGTTGOETCTCCCAG

ATTGGCCAACTGGGTGAAGTCAAGAGAAGTTGGTGEGCTGACTTAGTTGETGEAAAGAAGCTCAAGS GAAGTTGCAGTAGTTTGAGCTTC CGTeBACEET TerTerT T TCGAGBAGTTGEETCTCCCAG

1 A

TCCCAGCCEATCETTCCTTTTACE TGAACET TCGATCCTTCTGECECT AAGATGCTATCETCATTCTTGT6CCETETEECCATATCGACGCTTCGAACCE TCAABATTACARCARGCTTGTTGCTCGGECAATGAAGTTTGTGATCEACACECTT TCCECAAGCTTGGACTTCCCEA
{ [ H ! 1 H 1 1 1 ¥ 1 ! 1 H H 1
+ + + + + + + + + + + t + + + + + + + +
AsseT TocACTT TrCceTT TATAGCTOCGAAGCTTOGGAGTTCTAATS TS TTCAACAAG GAGCCCGTTACT TCARACACTAGETGTECOARAGGCEGTTCEAACCTGARGOGCT
375 280 ass 3% 25 00 405 410 415 420 a5 30 a5
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TCCCAGCCGATCETTCCT TTTACE TGAACET CoATCCTTCTOECECT! TG TATCOTCATTCTTOTGCCGTETGOCCATATCEACECTTCEAACCE TCAAGATTACAACAAGCTTGTTGCTCOGGCAATGAAGTTTGTGATCEACACE CTTTCCGECAAGE TTGBACTTCECEA
TCCCABCCEATCETTCCT TTTACE TGAACET COATCCTTCTOCCOCT! TOCTATCGTCATTCTTGTGCCOTOTGOCCATATCOACGCTTCOAACCE TCAAGATTACAACAAGCTTGTTGCTC 606 CANBBAAGTTTOT GATCEACACE CTTTCCEECAAGE TTGBACTTCCCEA

TCECEACTTTGARAARATEAT: CCCTETTGEEAGAAAGAATTCAACCTEA CTTEEGACTEECTCACAACTTTATECARGTTCTTGETTTCAGEECEAGCACCACACATCCCAAGTATGACAAGTTETTCTTTETCEORGCTTCOACTCATECCEEAACTOEE!

G6GCTGARACTTTTTTACTAACACCGTCTCTTCCAAGTGETACGAGGEAGAACCCTCTTTCTTAAGTTGEAGTTCCTECCTTCGT) TTGARATACETT! GTCCG6CTCOTOOTCTETAGBGTTCATACTGTTCAACAAGARACAGE CCCGAAGCTGAGTAGEGCCTTGACTC!
as0 ass as0. ass as0 65 470 a75 as0 ass 490 ass s00
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TCECEACTTTEARAAAATEAT ccoTeTT TCAACCT CTTGEGACTEECTCACAACTTTATGCAAGTTCTTGGTT TCAGECCEAGCACCAGACATCCCAAGTATGACAAGTTGTTCTTTGTCGGE6CTTCGACTCATCCCGEAACTEEG!

TCCCEACTTTGARRARATEATTGTGECAGAGAAGGT TCACEATGCTCCCTCTTGE6AGAAAGAAT TCAACT TCARGGACEGAAG CAT CTT6EGACTGOCT CACARCTTTATGCAAGTTCTTGGTTTCAGGCCGAGCACCAGACATCCCAAGTATGACARGTTETTCTTTETCO666CTTCOACTCATCCCEEAACTGGG!

CTGG66TTCCCATCOTCTTE6CTGGAGCCAAGTTAACTGCCAACCARGTTCTCEAATCCTTTGACCGATCCCCABETCCAGATCCCARTATGTCACTCTCCGTACCATATEEAAAACE TCTCARATCAAATGGAACGGETATCEATTCTCAGGTCCAGCTGAAGTTCATGGAT TTGGAGAGATGGETATACCTTTTEET
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TEGTATTGTTGATTGEEECCETGATEGCTCOATCCETTEETETTCTTECTTTCTEAtage CTAGATTTEGCCACTAACEGETTAGTAGTTETGTAABTCTAT Taastt tgatttt gt TTATEGATEATCATCETAGTEGCTATCTGTTTACCTGTAGEACAT CETAGGETEEGATGETCATGTACACECCE TEAATET

ACCAT. ABCOAGT atcgCAT TGCCCAATCATCAACACATTCAGATAACt taaactaaaaacahAT ABACAAA TACATGTGGGGEABTTAGA

es s70 575 ss0
ey Vsl Lew Loy 1l= Gly Alz Vsl Il Al Arg Ser Val Gy Val Lew Al phe
i SASET =

TOSTATTGTTGATTGG66CCE TGATEOCTCOATCCGTTEGTETTCTTGCT TTCTEATage6TAGAT TTEGCCACTAACE 66T TAGTAGT TGTGTAABTCTATTAAAEC gATTEttat TTATEGATGATCATCETAGTEGCTATCTOTTTACCTGTAGGACATCETABGGTGGGATGGTGATGTACACCCCCTEAATCT

AGTCTATTAAATTTGATTTTTGTTTATEGATGATCATCETAGTEECTATCT6 TTTACCTGTAGGACATCCTAGGGTGE6AT6GTCATGTACACCCCCTCAATCT
TOGTATTGTTGATTG666CCETGATCOCTCOATCCOTTOGTETTCTTGCTTTCTEATAGEGTAGAT TTE6CCACTAACGGETTAGTAGT TGT6TARGTCTATTAAATTTEBATTTTTGT TTATEGATGATCATCTAGTEECTAT CTGTTTACCTGTAGGACAT CCTAGGGTGEGATGGTCATGTACACCCCCTCAATCT
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AATGTTCAGATGCAACACTATGTGGTAGG TCATTGACATAAGS TTTAGGAAAGACCTGTTTTTTGACCAATARAT T T TTCAGCAGTTAAATCAATECTGGAAAATATTCEAGATTACCTAATCEGATCTSEA

TTAGAAGTCTACGTTGTGATACACCATCCAGTAACT GTATTCCARATCCTTTCTGGACARAARACTBGTTATTTACCTTGTCCTTCCTTTCCTCCTTGOTCAAATGCTTGGGGCAGACGAGTTTGCTCACCTCTCCC TTTAGCTARGTCGTCAATTTAGTTACGACCTTTTATAAGETCTAATEGATTAGCCTAGACCT

DASETT
AATCTTCAGATGCAACACTATGTGGTAGG TCATTGACATAAGG TTTAGGAAAGACCTGTTTTTTGACCAAT AAAT T TecTCA TTCAGCAGTTAAATCAATGCTGGAAAATATTCGAGATTACCTAATCGGATCTGGA
AATCTTCAGATGCAACACTATGTGETAGG TCATTGACATAAGS TTTAGGAAAGACCTSTTTTTTGACCAATARAT T TECTCAR TTCAGCAGTTAAATCAATGCTGGAAAATATT CEAGATTACCTAATCEGATCTOEA
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ATAAATGGAACAGGAAGGAAAGGAGGAACCAGTTTACGAACCCCOTCTGCTCAAACGAGTGEAGAGGGAAATCGATTCAGCAGTTAAATCAATGCTGGAAAATATTCGAGATTACCTAATCH
B rbe s b et b b b e b e
TATTTACCTTGTCCTTCCTTTCCTCCTTGGTCAAATGCTTGEGEGCAGACGAGTTTGCTCACCTCTCCCTTTAGCTAAGTCEGTCAATTTAGTTACGACCTTTTATAAGCTCTAATEGATTAGH
ASZTT pFBPL =+

ATAAATGGAACAGGAAGGAAAGGAGGAACCAGTTTACGAACCCCGTCTGCTCAAACGAGTGGAGAGGGAAATCGATTCAGCAGTTAAATCAATGCTEGAAAATATTCGAGATTACCTAATCY

ATAAATGGAACABBAAGBARAGBAGGAACCAGTTTACGAACCCCATCTOCTCAAACBAGTEOAGAGEEAAATCOATTCAGCAGTTAAATCAATECTGEAAAATATTCGAGATTACCTAATC
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260 270 280 230
TeoARCTTACT TrTeTTOCET TTATGTAATCAAGAATAT TTAGET TeoAT ceeeee CCEAGTTGTCCAATCARATGTCTGCETGETAC
ACCTTEAATGAAGCTEGACTCTARAAGAAC GEACCE CTCaBTOETAGETAATACATTAGTTCTTATACETETETCECTTTETCTARATCOACABTTTTCOEETTCTCTTCEATGOCTABTTACCTACGECTATETATTTCTTTTe 299 s ACAGETTAGTT o
TGGAACTTACT TTTTCTTeCCT TCGATTATGTAATCAAGAATAT TTTAGCTETCA AGCTACCGATCAATGGATGCGGATAGAT AAAGAAAADEECE EEE EEL tEeatt aGLCATCCOAGTTGTCCAATCARAT GTCTGLCTOCTAC
TEGAACTTACTTCGACCTEACATTTTCTTGCCTGOGCAGCEACEATCEATTATETAATCARGARTAT TTTAGCTETE, GCTACCOATCAATGOATCCEEATAGATARACARAAGEECTTTTTTTTTCATTAGE CATCEGABTTETCCAATCAAAT GTCTOECTELTAC
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TEGAACTTACTTCGACCTEACATTTICTTGCCTGGGGAGCCACEATCEATTATETARTCAAGARTAT TTTAGCTETC GCTACCGATCAATGGATGCGGATAGATARAGARRAGEECTTTTTTTTTCATTAGE CATCCGAGTTGTCCAATCARATGTCTGECTGCTAC
GCTACGCTOOABAGEAATCACOCE TGTTTAACATTCOBATTETCGCCTAAAATAAGCCTATTACE TTG6TATCA TITAT greceeceot TYGCATCCCCOTACAAATAGTAGCAACE TCCACAAGAGBAATCCECTATS
' it ' 1 . 1 i ! ! ' i 1 H i ' \ ' I !
crcerT TeTARGCET TTTATTCOGATAATGEATGTGT CATTTTG06CCECECACGARACCATAGT TACTGGGOECETARAATAGGT GG sTTeTCAceT TTATCATCGTTGOAGE TGTTCTCCTTAGGGGATAC
GCTACGCTGEAGAGGAATCACGCETGTTTAACATTCGGATTGTCGCCTAAAATARGECTATTACCTACACAGTA TTGGTATCA TTTAT grrertetect TTGCATCCCCOTACAAATAGTAGEAACCTCCACAAGAGBAATCCEETATE
GCTACGCTGOAGAGGARTCACGCETGT TTAACATTCOGATTGTCGECTAAARTARGCCTATTACE TTeeTATCA TTTATCCACCAGTTTTTTTCT TTCTGOCAAGAGTGCATTOCAT CCCCETACAAATAGTAGCAAC TCCACAAGAGEAATCCCCTATS

g s Sac 53 530 55! 560 S0 560 5 I % = Z s 2 3
GCTACGCTGGAGAGGAATCACGCE TGTTTAACATTCOGATTETCECCTAARATAAGCCTATTACT TTGETATCA, TTTATCCACCAGTTTTTTTCT TTCTGOCAAGAGTGCATTGCATCCCCOTACAAATAGTAGCAACT TCCACAAGAGGAATCCCCTATS
T GAGATATTTTGTITCCGTOTTGCCCTTEAACTTCAGTTTCCCCCATCAGTTTATATAGTAGCCG 66T TCCCAATCTCTAGCCCTTETTTCCTCCTATTTCATTCCTCTCTTCTTACGTTATCTTACATTAGCGa tgATGACEECTCTCECATATTACCAGA
ATACTCGETETT TTTCTCT. TTGARGT TAGTCAAATATATCAT! TTAGAGAT! TAAAGT. GTAATCGetacT ATAATGGTCT

1 s

Fet The Als Lew Alz e Gin
T AsT TATTTTGTITCCGTOTTGCCCTTGAACTTCAGTTTCCCCCATCAGTTTATATAGTAGCCGG6TTCCCAATCTCTAGCCCTTETTTCCTCCTATTTCATTCCTCTCTTCTTACGTTATCTTACATTAGCga tgAT GACGECTCTCGCATATTACCAGA
TA AsT TATTTTGTTTCCGTETTECCCTTEAACTTCAGTTTCCCCCATCAGTTTATATAGTAGCCE 66T TCCCAATCTCTAGECCTTETTTCCTCETATTTCATTCCTGTCTTCTTACGTTATCTTACAT TAGCGATGAT GACGECTCTCGCATATTACCAGA

Ta TAGTAAT GAGATATTTTGTTTCCETETTECCCTTEAACTTCAGTTTCCCCCATCAGTTTATATAGTAGCCE6ETTCCCAATCTCTAGECCTTETTTCCTCCTATTTCATTCCTCTCTTCTTACGTTATCTTACATTAGCGATGAT GACGECTCTCGCATATTACCAGA

ACCAGATCCATCTGATCTATAGTCTCCCAATTCTTGGTCTTCTCE6TCTGCTCACTTCCCCGATTTTEACAAAATTTGACATCTACAAAATATCEATCCTCOTATTTATTGCG TTTAGT SGGACTCAT TeTT1

FGGTCTAGGTAGACTAGATATGAGAGGGT TAAGAACCAGAAGAGCCAGACGAGT GAAGGE GCTARAACTGTTTTARACT GTAGAT GTT TTATAGCTAGGAGCATAAATAACGCARATCACETTGGTGTGOTACCCTGAGTACCTAGTAGTCTTTACCGCG TACCTG TATAGGTAGTCGCCTCTCACCE GTT CCOCACARL

10 15 20 25 20 3s a0 a5 50 55 50 65 70
vr_Gln_Tle_His Leu Tle Tyr Thr Ley Pro Tl Leu Gly Lev Leu Glv Leu Leu Thr Ger Bro Tl Leu Thr Lys Phe Asp lle Tyr lys Tl Ser lle_Leu Val bhe [l Ala Dhe Ser Als Thr Thr Bro Tro Asp Ser To lle lle Ara Asn Gy Ala Trp Thr Tyr Bro Ser Als Glu Ser Glv Gin Gy Val Dhe

ACCAGATCCATCTGATCTATACTCTCCCAATTCTTGGTCTTCTCOETCTECTCACTTCCCCGATTTTEACARAATTTEACATCTACAAAATATCGATCCTCOTATTTATTGCE TTTAGTGCAACCACACCATGEGACT CATGEATCATCAGARATEECECATEGACATATCCATCAGCGGAGABT GECCAAGGCETETTT

ACCAGATCCATCTGATCTATACTCTCCCAATTCTTGGTCTTCTCOGTCTGCTCACTTCCCCGATTTTEACARAATTTGACAT CTACAAAATATCGATCCTCOTATTTATTGCG TTTAGT GGGACTCAT TeTT1
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BTGTTTGEAACGTTTCTAGATGOTTCCATATEAAGAGTACOCTTTCTTTGTCATTCAAACEETAATEACCEECTTEGTCTACOTCTTEoCAACTAGGEACCTTETCCCATCTCTCREOCTTCCCAAGACTAGATCETCCGCECTTTCTCTCECECTCAAGS CECTCATCLCTCTGECCATTATCTACCTATTTACERET

t + t t t
GEETTCTGATCT TCCGLEAGT, AATAGATGGATAAATGGCGAI

75 80 83 50 55 100 105 110 115 120 125 130 135
e L e

BTGTTTGGAACGTTTCTAGATGTTCCATATGAAGAGTACOCTTTCTTTGTCATTEAAACCETAATEACCEOCTTEGTCTACOTCTTEOCAACTAGGEACCTTETCCCATCTCTCGEOCTTCCCAAGACTAGATCETCCGECCTTTCTCTCECECTCAAGS CECTCATCECTCTGECCATTATCTACCTATTTACEGET

t t 1 + t + t t
CACAAACCTTGCAAAGATCTACAAGETATACTTCTCATGCGARAGARACAGTAAGTTTGECATTAGT TEATCCGTGGAAGAGGET:

GTGTTTGGAACGTTTCTAGATGTTCCATATGAAGAGTACGCTTTCT TTGTCATTCAAACCETAEICACCOBCTTGETCTACETCTTGCAACTAGGCACCTTETCECATCTCTEREGETTCCCARGACTAGATCGTCE BCECT]

ATTTACEECTE
BTOTTTEGA TR G TTTCTAGATOTTCCATATEAAGAGTACCTTTCT TTGTCATTCAAACCETAATCAC COECTTEETCTACETCTTOECAACTAGGCACCTTETCEEATCTETEREEETTCCEAAGACTAGATCETCEBCEETTTCTCTCOEECTCAAGECEETCATEECTCTAECCATTATETACCTATTTACEGETE
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20 30 40 50 60 70 80 50 100 110 120 130 140 150 160 170 180 50 200
cecr CACTACTTCTACATGCGGECACTCTCCTTACTCATCACCCCACCTACCATGETCTTGECAGCATTATCAGGCGAATATECTTTCOATTGGARAAGT GGCCGAGCARAGTCAACTAT TGCAGCAATCATGATCCCGACEGTGTATCTGAT TTGGGTAGAT
t t t + t 1 1 t t t t t t t + t t t
GCCACTGEEETCRGETAGCEEEET! TETCTAGTEATGA, GAGTAGTEGGE COTAATAGTCCGCT AACCTTTTCACCGGCTCOTTTCACTTCATAACGTCGTTAGTACTAGGECTGCCACATAGACTAAACCCATETA

140 1a5 150 155 160 165 170 175 180 185 130 195 200
A O T MR s s BT R N N e T M R e A R e a1 R R R R R T R R

cecT T TCACTACTTCTACATGCEG6CACTCTCCTTACTCATCACCCCACCTACCATGETCTTEECAGCATTATCAGGCGAATATGCTTTCGATTGEAAAAGT GECCEAGCAAAGTCAACTATTGCAGCAATCATGATCCCGACGETOTATCTGATTTGGGTAGAT
cect CACTACTTCTACATGCEGECACTCTCETTACTCATCACCECACCTACCATGETCTTEGCACCATTATCAGGCEAATATECTTTCOATTGEAAAAGT CECEOAGCAAAGTCAACTATTGEAGCAATCATEATCCCEACEETETATCTGATTTEEETAGAT
cocT CACTACTTCTACATGCGGECACTCTCETTACTCATCACCECACCTACCATGETCTTEGCACCATTATCAGECEAATATGCTTTCOATTGEARAAGT CECCOAGCAAAGTCAACTATTGEAGCAATCATEATCECEACEETETATCTGATTTECETAGAT
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GTAGATTATETTGCTGTCEGTCAAGACT CTTGETCOATCAACGATEAGAAGATTGTAGEGT GEAGECTTGEAGGTETACTACCEATTGAGEAAGCTATGTTCTTCTTACTGACGAATCTAATGATTGTTCTGEGTCTETCTEECTECEATCATACT CAGGCCCTATACCTECTACACGETEGAACTATTTATGECAACA
i N H H H H I N h N ! ! ! h N N

t t t + } 1 t } } t t + t t t t + t t t
GATCTAATACAACGACAGCCAGTTCTGAGAACCAGCTAGTTGCTACTCTTCTAACATCEGACCT COGAACCTCCACATEATSEG TAACTCCTTCGATACAABAAGAATGACTGCTTAGAT TAGTAACAAGACE CAGACAGACE GACGCTAGTATGAGTCCEGGATATGGACGATGTGCCAGCTTGATAAATACEGTTET

205 210 215 220 225 230 235 240 245 250 255 260 265
Vel Asp Tyr Val Als Val Gly Gin Asp Ser Trp Ser lls Asn Asp Glu Lys Ils Val Gly Trp Arg Leu Gly Gy Val Lew Pro lls Glu Glu Als Met Pha Phe Leu Leu Thr Asn Leu Met iz Val Lew Gly Leu Ser Als Cys Asp His Thr Gin Als Lew Tyr Leu Leu iz Gly Arg Thr s Tyr Gy Asn L

GTAGATTATSTTGCTGTCGGTCAAGACT CTTGETCATCAACGATEAGAAGATTGTAGEGT6GAGECTTGGAGE TOTACTACCCATTGAGGAAGCTATGTTCTTCTTACTGACGAATCTAATGATTETTCTGG6TCTOTCTECCTECEATCATACT CAGGCCCTATACCTECTACACGETCOAACTATTTATGEGAACA

GTAGATTATGTTGCTGTCGGTCARGACT CTTGETCATCARCGATEAGARGATTGTAGGGTGGAGECTTGOAGE TETACTACCCATTGABGAAG CTATGTTCTTCTTACT GACGAATCTAATGATT6TTCTGE6TCTETCTECCTECOATCATACT CAGGCCCTATACCTECTACACGETCEAACTATTTATGECAACA

GTAGATTATSTTGCTGTCGGTCAAGACT CTTGETCOATCARCGATEAGARGATTGTAGGET 66AGECTTGOAGETGTACTACCCATTGAGGAAGCTATGTTCTTCTTACTGACGAATCTAATGATT6TTCTGE6TCT6TCTECCTGCOATCATACT CAGGCCETATACCTECTACACGGTCEAACTATTTATGECAACA

5GCAACARAAAGATGCCATETTCATTTCCCCT CATTACACCGE!

TeTTeT

TGACTTGGAACTEGCAGTCAAGTTGTTG6AGGAAAAGAGCCOGAGCTTTTTTGTTGECTCOCTEGATTTCCTAGCGAAGTTAGEGAGAGGCTGGTTGGACTAT

ZCETTETTTITCTACGET TAATGT CGTCGOCTGETATGAGAAGAGTCGGTTTTGCACTGAACCTT
265 270 215 250 285 250 255 300 205 210 315 320 325 330
Gly Asn Ly= Lyz Wt bro Ser Ger Dhe bro Leu lle Thr bro Bro \sl Leu Ger Ly Phe bhe Ser Cer Arg bro Tyr Sar Car Gin bro Ly= firg Aizp Lew Glu Leu Als Vsl Lys Leu Leu Glu Gly Lys Ger Arc Ser bhe phe Val Als Ser Als Gly Phe pro Ser Glu Val Arg Glu Arg Leu Val Gly Leu T

TTTCTCGECCT TAAAGGATCGCTTCAATCCCTCTCCGACCAACCTGATA

S6CAACARAAAGATGCCATETTCATTTCCCCT CATTACACCGE! TCTTCTCAGCCAAAACGTGACTTGOAACTGECAGTEAAGTTGTTGGAG GAAA TTTTToTTOCCTCO0CTROATTTCCTAGCGAAGTTAGEGAGAG GETCETTGOACTAT
3GCAACAAAAAGATGCCATCTTCATTTCCCCTCATTACACCGE! TeTTeT TGACTTGGAACTEGCAGTCAAGTT6TTG6AGGAAAAGAGCCOGAGCTTTTTTGTTGCCTCGECTEGATTTCCTAGEGAAGTTAGGGAGAGGCTGOTTGGACTAT
3GCAACAAAAAGATGCCATCTTCATTTCCCCTCATTACACTGE: TeTTeT TGACTTGGAACTEGCAGTCAAGTTGTTGGAGGAAAAGAGCCOGAGCTTTTTTGTTGECTCOECTEEATTTCCTAGEGAAGTTAGGGAGAGGCTGGTTGGACTAT
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So 500 10 520 530 640 550 560 570 550 550 700 710 720 730 740 750 750 770 780

STGATATGCGTAAGACGGCCCACTGACTACTAGAATAGE TGAGAG GACTTCATAGAAGGTTGGGCETACEETGTTAACTG TAAAAGAATGGGATGA GGGAAGCGTTGGACTGT T GGGTGCCCTTACATE

330 335 340 245 350 355 360 265 370 75 380 85 30 EES
Leu Tyr Als Phe Cys Arg Val Thr Asp Asp Leu Tls Aizp Ser Bro Glu Vsl Esr Ger Acn Pro Hiz Als Thr Tle Asp Mer Vel Ser Ap Phe Leu The Leu Lew Phe Gly Bro Bro Leu His Pro Ger Gin Bro Asp Ly Tls Leu Ger Ser Bro Leu Leu Pro Pro Ear Hiz Pro Ser Arg Bro The Gy Mer Tyr

SACTATACGCATTCTGCCGGGTGACT GATGATCTTATCGACT CTCCTGAAGTATCTTCCAACCCGEATECCACAATTGACATGGTCTCCGATT TTCTTACCCTACTATTT666CCCCCGETACACCCTTCGCAACCTGACAAGATCE TTTCTTCECCTTTACTTCCTCCTTCGEACCCTTCCCGACCCACGOOAATETAT

SACTATACGCATTCTGCCGEGTGACT GATGATCTTATCGACT CTCCTGAAGTATCTTCCAACCCGCATECCACAATTGACATGGTCTCCOATTTTCTTACCCTACTATTT666CCCCCGETACACCCTTCECAACCTGACAAGATCC TTTCTTCECCTTTACTTCCTCCTTCGEACCCTTCCCGACCCACGGEAATETAT

R R L Ao

CAACCTGACAAGATCCTTTCTTCECCTTTACTTCCTCCTTCGEACCCTTCCCGACCCACGGRAATETAT

TeTA ccTeeTTERC TCGTTCAATTCCTTACCGAARGGGTTCCCETTCAATACCATTTCGCCTTCABETTGCTCECTAAGTTGCARGEGCTEATCCCTCEATACCCACT CBACGAACTCCTTAGAGGATACACCACTGATCTTATCTTTCCTTTATCGACAGAGECAGTCCA!
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AcaT TAAGGAATGGCTTT! TATGGT,

TCAACG TTCCCOACTAGGGAGCTATGEGTGAGCT 6T TGAGGAATCTCCTATG TGS TGACTAGAATAG ARAGGAAATAGCTGTCTCCGTCAGET

P
G

395 00 205 at0 415 420 425 430 a3s 440 450 ass a6
fet Tur Bro Lew Bro Pro Pro Pro Ger Ley Ser Pro Al Glu Leu Val Gln Bhe Lew The Glu Arg Val Bro Val Glo Tyr His Phe Als he Arg Leu Leu Als Ly Loy Gln Gly Leu Tle Bro Arg Tyr Pro Lew Asp Glu Lew Lew Arg Gly Tur The The Asp Leu Tle Bhe Bro Ley Ser Thr Glu Ala sl Gl

To ccreerTese TCGTTCAATTCCT TCCCOTTCAATACCATTTCGCCTTCAGETTGCTCGETAAGTTGCAAGGGCTGATCCCTCGATACCCACT CGACGAACT CCT TAGAGGATACACCACTGATCTTATCTTTCETTTATCGACAGAGGCAGTCC A

TGCARGOGCTGATCCETCOATACCEACT COACGAACT CCT TAGAGGATACACEACT GAT CTTATC TTTCETTTATCGACAGAGE CAGTCRR

To Teert TCETTCAATTCCT TCCCOTTCAATACCATTTCGCCTTCAGETTGCTCECTAAGTTGCAAGGGCTGATCCCTCEATACCCACT CGACGAACT CCTTAGAGGATACACCACT GATCTTATCTTTCCTTTATCGACAGAGGCAGTCEA

rceaseeT TeACTT GGTCTATG TCAGTCGCCGAGCTATTEETCTATGTCTCT ABTCAGE GTGTTAG G6GAACTGCCCTTCAGTTGETGAACAT

GBTCCBAGCCTTCTECGGATAGCTCTEETGTCOACT Tce AACCAGA

GGTATCTTCTTTCTCTTCGACACAATCACCGTTCGGCTCTCTACCCTTEACGEGAAGTCAACCACTTGTA

460 a65 470 a75 as0 as5 aso as5 500 s05 510 515 520 52
e

TCCAGECTCGEAAGACGECTATCEAGACCACAGCTEACTTGCTGEACTATGGTCTATGTETAGCAGECTCAGTCECCEAGCTATTEETCTATGTCTCTTEEGCAAGTECACCAAGTCAGGTCECTGCEACCATAGAAGAAAGAGAAGCTGTGTTAGTGECAAGCCEAGAGATGEGAACTGCCCTTCAGTTEE TGAACAT

TCACGTGGTTCAG:

TccaseeT TEACTT GETCTATG: TCAGTCGCCEAGCTATTEETCTATETCTCT AGBTCAGE STETTAG GBGAACTGCCCTTCAGTTGE TGAACAT

AMAUNAL DAL JEIAL MM XL A VL A AT LA 11| AL 190000 I\
510 500 550 580 570 560 550 540 530 520 Si0 500 390 480 470 260 50 220 430 420

ACATTGCTAGGEACATTARAGGGOACGCAACAGAAGGGAGATTTTACCTACCACTCTCATTCTTTGETCTTCOEGATGAATCAAAGCTTOCEATCECEACTOATTGGACGEAACCTCOOCETCAAGATTTCGACAAACTCETCAGT CTATCTCCTTCOTCCACATTACCATCTTCARACGCET CAGAAAGCTTCCEETT
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TGTAACBATCCCTETAATTTCCCCTGCETTETCTTCCCTCTAARATGGATGGTEAGAGT ARG ARACCAGARGCLCTACTTAGTTTCOAACGLTAGGGCTGACTAACCTGCETTEGAGCCGBAGTTCTAAAGCTGTTTGAGGAGTCAGATABAGGARGCAGETGTAATGGTAGAAGT TTGC6GAGTCTTTCRARGGECAR
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ACATTGCTABGGACATTAAAGEGGACECAACAGAAGBGAGATTTTACCTACCACTCTCATTCTTTGETCTTCGG6ATGAATCAARGCTT6CEATCCCBACTEATTGACGGAACCTCGECCTCAAGATT TCEACAAACT CCTCAGTCTATCTCETTCETCCACATTACCATCTTCARACGCCTCAGARRGETTCCEETT

ACATTGCTAGGGACATTARAGE GEACGCAACAGAACEGACATTTTACCTACCACTCTCATTCTTTEETCTTCEGEATEAATCAAAGCTTGCEATCCCEACTEATTCEACCEAACCTCEGCCT CAAGATT TCEACAAACT CCTCAGTCTATCTCETTCETCCACATTACCATCTTCAAACGLCTCAGARAGETTCCEETT
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2GGTTCGAATGGAAGACG TACTCECTTCCATTAGT CGCCTACGCAGAGGATCTTECCAAACATTCTTATAAGEGAATTGACCGACT T ACCTACTGAT! TCAAAGTCETT

Tecco

3CCAAGCTTACCTTCTGCATGAGCGAAGGTAATCAGCGGATGCGTCTCCTAGAACGGTTTGTAAGAATATTCCCTTAACTEGCTGAAGGATEGCTCCAAGTTCGECCTTACGCTCGCCGAACGCGCTCGATGEATGACTAGCCE GETCTCTAGTTTCAGCAAACCTTTCCTCTECAGCCTCTCTCTTCCTGTCAACEEE
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ZGGTTCGAATGGAAGACG TACTCGCTTCCATTAGT CGCCTACGCAGAGGATCTTGCCAAACATTCTTATAAGEGAATTGACCGACT T ACCTACTGAT! TCAAAGTCGTT Tecco

2GGTTCGAATGGAAGACG TACTCGCTTCCATTAGT CGCCTACGCAGAGGATC TTECCAAACATTCTTATAAGEGAATTGACCGACT T ACCTACTGAT! TCARAGTCGTT Tecco
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GCCGEATGEAGGABAGTACGEAAABTCTTGAGTGTGETCATGAGCGGATGEEAAGEGCAGTAA tagoSTAGTAGTAGTAGTAGCAGAGTATCTACAGTGGTGTGTATAATGTATATGAGTGTACTTACCAACCAAATTCCGTTTAGTATTTCGTCGACGATGATGTAGTACGAGT CCTTCECGAAT CCBTTACTETCAL
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CBBCCTACCTCCTCTCATGCCTTTCAGAACTCACACCAGTACTCGCCTACCCTTCCCOTCATTaEC gCATCATCATCATCATCOTCTCATAGATGTCACCACACATATTACATATACTCACATGAATEGTTESTTTAAGGCAAATCATARAGCABCTGCTACTACATCATECTCAGGAAGCE CTTAGGCAATEABAGTT

ess 50 s 670
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BCCBGATGGAGGEAGAGTACGEAAAGTCTTGABTGTGGTCATGAGCOGATEGGAAGGGCAGTAAT2gcGTAGTAGTAGTAGTAGCAGAGTATCTACABTGGTGTGTATAATGTATATGAGTGTACTTACCAACCAAATTCCETTTAGTATTTCGTCGACGATGATGTAGTACGAGTCCTTCGCGAATCCETTACTCTCAL

ACTTACCAACCAAATTCCGTTTAGTATTTCOTCOACGATCATGTAGTACGAGTCCTTCOCGAATCCETTACTETCAZ

GCCEGATGGEAGEAGAGTACGEAAAGTCTTGAGTGTGGTCATGAGCGGATGGGAAGGGCAGTAATAGCOTAGTAGTAG TAGTAGCAGAG TATCTACAGTGGTGTGTATAATGTATATGAGTGTACTTACCAACCAAATTCCET TTAG TATTTCG TCGACGATGATGTAGTACGAGTCCTTCGCGAATCCG TTACTCTCAR
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ARCACTTTGTTGT! ARRAAGC TCACCACTCATTTCTCTATT, e

ACAGTTCTECCCCTTTTTTTT GCTECTTTTACTEETTCAATCAGTTEATTCGTTTEEAGTTCTTTETATTGTEAAACAACACTCTGTCATTATTTTTCEAGTETCECATETGTAGTCETCAGTAAAGAGATAACTTEECgasctttaaacctttggtctactttttatbttecttaccttcttcttacTCTTTTCCTA

TCTCAAGACGGGGAAAAAAAA CGACGAAAATGACCAACTTACTCAACTAAGCAAACCTCAAGAAACATAACACTTTGTTGTGAGACAGTAATAAAAAGC TCACAGCGTACACATCACCACTCATTTCTCTATTGAACEGE teganatt GoAT

i

3 7T cer AACACTTTGTTGT! ARRAAGE TCACCACTCATTTCTCTATTGAACGECTTGAAATTTGGAAACCAGAT CAAAAATARAACGAATGCAAGAAG AATGAGAAAAGEAT
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TETTETGAGACAGTAATAAAAAGCTCACAGCGTACACATCACCACTCATTTCTCTATTGAACGGCIIgAAATTIIggaAAACCAQALGAAAAATAAAAQUAALgYaAgARAAGAATGAGAAAAGG
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ACAACACTCTGTCATTATTTTTCGAGTGTCGCATGTGTAGTGGTGAGTAAAGAGATAACTTGCCgaactttaaacctttggtctactttttattttccttaccttettcetacTCTTTTCC

pFEA1 =+

TETTETGAGACAGTAATAAAAAGCTCACAGCGTACACATCACCACTCATTTCTCTATTGAACGGEettgaaatttggaaaccagatgaaaaataaaaggaatggaagaagaatgAGAAAAGG

TET TG TGAGACAGTAATAAAAAGC T CACAGCGTACACAT CACCACTCATTTCTCTAT TEAACGECTTGAAAT T TGEGAAACCAGATEAAAAATAAAAGCAATGGAAGAAGAATGAGAARAGE
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AAAAGGATAATTAATETTTGG TTTAGE TAAATTCTTCATTGCACTTTGACCTTARAGEGECTGATT TAAGGTTATGCCggggangangaantageGCGATGAGCAAAGTCGATECCTAAAGGAGTGETTTTGCTACCTCATTT, TAssACS Tec ™
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TTTTCCTATTAATTAGAAACCAAATCEATTTAAGAAGTAACETGAAACTGGAATTTCECCEACTARATTCCAATACSBc coctecttctteaccgCOCTACTCETTTCAGE TACEBATTTCCTCACCAAAACEATEEAGTAAATTCTTCTCTTATCCTGCACG TABGTCEETACGEACCATCCTETTTCTTEECETEAA

AAAAGGATAATTAATCTTTGGTTTAGCTAAATTCTTCATTGCACTTTGACCTTAAAGEGGCTGATT TAAGETTATGCC00922022022at2gc6CGATGAGCAAAGTCEATGCCTAAAGGAGTGGTTTTGCTACCTCATTTAAGAAGAGAATAGGACGTECATCCAGCEATGCG TGCTAGGACAAAGAACCGCACTT!

AAAAGGATAATTAATCTTTGGTTTAGE TAAATTCTTCATTCCACTTTGACCTTARACEGECTCATT TAAGETTATGCCEGGEAAGAAGAAATAGE GCEATEAGCAAAGTCEATSCCTAAAGGAGTOGTTTTECTACCTCATTTAAGAAGAGAATAGEACE TGCTAGEAC, T
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ACTTG6CEG6TACAAACCTGACGT CATTTCCTEATATTATTGACATTTGAGCTGAC CAATTAAGGTGCCCATCCACAATAGCCACCTGGATAGCGGAATGCACCCCCATTGAGTTGATCARACTACCATTTTGCTTATACCTCAAGTTAATGTTGAACTACCATTCTTCACATGCTCCTCCTAGATCCECTGTCCCET

ITGAACCGCCCATOTTTGGACTGECAGTAAAGGACTATAATAACTETAAACTCGACTGGTTAATTCCACGEE TAGGTGTTATCGGT, TACGT CAACTAGTTTGATGG ATGGAGTTCAATTACAACTTGATGS 3

ACTTGGCGGG TACAAACCTGACGT CATTTCCTEATATTATTGACATTTGAGCTGACCAATTAAGGTGCCCATCCACAATAGCCACCTGGATAGCGGAATGCACCCCCATTGAGTTGATCAAACTACCATTTTGCTTATACCTCAAGTTAATGTTGAACTACCATTCTTCACATGCTCCTCCTAGATCCCCTETCCCET

ACTTG6CGG6 TACAAACCTGACGT CATTTCCTEATATTATTGACATTTGAGCTGACCAATTAAGGTGCCCATCCACAATAG CCACCTGGATAGCGGAATGCACCCCCATTGAGTTGATCARACTACCATTTTGC TTATACCTCAAGTTAATGTTGAACTACCATTCTTCACATGCTCCTCCTAGATCCCETETCCCET

CCCTTTCTCCCCCTCTTTCATCCTTTAATTTGCATTTCTTGACGGTCTTCTATCCCTAGAAA GTTTGGAACGCCTGCTATATGGTT ABCTAtasaattct ftetetrettaaCGCARATTTAACAGGCAGACAACAACATAGGAAAGAATCACCATATAGGTTGEACTC
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GGGAAAGAGGEGGAGAAAGTAGGAAATTARACGTAAAGAACTGC CAGAAGATAGGGATCTTT CAAACCTTGCGGACGATATACCAATCCTGTGCTGACTGATCEATAL EEtaasaagtctggtctgagaaagagasgast toCETTTAAATTGTCCOTCTGTTGTTGTATCCTTTCTTAGTGGTATATCCAACCTGAG

CCCTTTCTCCCCCTCTITCATCCTTTAATTTGEATTTCTTGACGGTCTTCTATCCCTAGAAA GTTTGGAACGCCTGCTATATGOT cee T CACCATATAGGTTGEACTC

CCCTTTCTCCCCCTCTITCATCCTTTAATTTGCATTTCTTGACGGTCTTCTATCCCTAGAAA GTTTGGAACGCCTGCTATATGET AGCTATAAAATTTT CTTTCTCTTCTTAACGCAAATTTAACAGGCAGACAACAACAT AGGAAAGAAT CACCATATAGGTTGEACTC

TCATCCTTTAATTTGEATTTCTTGACEETCTTCTATCCCTAGAAARRTTTGGAACCETGCTATATOGT AGCTATARAATTTT CTTTCTCTTCTTAACOCARATTTARCAGG CAGACAACAACATAGGARRGAAT CACCATATAGETTGGACTC

GACTCTTTACAGACETECTTEGCCETTGACCATGGTGETACAGTTGTCCAAGTTCTACAAGTTTGTCT GAAGAATGAAGTTATTG6TCTTGGGTECAGCTTTCCATCTOTTCOATTTATTCEGCTAAGAGTTTACCATTGTOTGCTCGTATG6GEAAGGGTGCAAGGATCAGT AATACAGTCGAACCTGEAGTATCTAC

t t t t t + t t 1 t 1 1 t t t
CTGAGAAATGTCTGCAGE. ACCACCA TTCAAGATGT TCTTACTTCAAT) CGAAAGGTAGACAAGCTAAATAAGCCGATTCTCAAATGGT. TACCCCTTCCCACGTTCCTAGTCATTATETCAGE TTGGACCTCATAGATE

IBACTCTTTACAGACGTECTTEGCCO TTGACCATGOTOGTACAGTTGTCCAAGTTCTACAAGTTTGTCTGAAGAATGAAGTTATTG6TCTTOGGTOCAGCTTTCCATCTOTTCOATTTATTCGCTARGAGTTTACCATTGTOTGCTCOTATE066AAGG0TGCAAGGATCAGTAATACAGTCGAACCTGOAGTATCTAC

BACTCTTTACAGACETCCTTEECCETTGACCATEETEGTACAGTTGTCCAAGTTCTACAAGTTTGTCTGAAGAATGAAGTTATTGETCTTGGGTECAGCTTTCCATCTOTTCEATTTATTCEGCTAAGAGTTTACCATTGTETGCTCETATEGC6AAGGETGCAAGGATCAGT AATACAGTCEAACCTGEAGTATCTAT
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TCTACCATAGTGOGGATACAATGTAGTTTATCTGTTATCTCOATTETTCCTAATTAAgg e TETTCTAGT ABATGACATT| TEGATOCCTAGGTTTATTGCCTAGTTCAATACAATTEGT6CE66CTACAGTAGAAGGECCTTACATAATCCGEAARG CATEST

AGATGGTATCACCCCTATGTTACATCAAATAGACAATAGAGCTAACAAGGATTAATT £300AGAAGATCAGETGTEGAGGATCTACTG TAAGCTCGACGGACCTAACCTACGEATCCARATAACGGATCARGT TATG TTAAGCACEC COGATGT CATCTTCCEGGAATGTATTAGGCCTTTCGTACCE
TCTACCATAGTGGGGATACAATGTAGTTTATCTGTTATCTCGATTGTTCCTAATTAAggE S TCTTCTAGT AGATGACATTS TTGGATGCCTAGETTTATTGCCTAGTTCAATACAATTCGTGCGGECTACAGTAGAAGGCCCTTACATAATCCGGAARGCATGGT
TCTACCATAGTGGRGATACAATGTAGTTTATCTGTTATCTCOATTGTTCCTAATTAAGETTTTCTTTGATCETCTTCTAGT! AGATGACATT! TOEATOCCTAGGTTTATTGECTAGTTCAATACAATTCGTGCEGECTACAGTAGAAGCECCTTACATAATCCGOAAAT CATEET

TEGTCCCCCACCARATTGAGAGCTTTTTCAGCCTTCACTGGTEETATCATTTTCGGEAGATAATAAGGTTTCGATTGGGAATTCCCACCAGAGAACACTATAGAGGGACCAAGCTGATGC TAGCCTGACATCECCAAAGCACACTTCOTAATTGAAAACCETTACCTCTAGCACACTETCCAGACTACCCCCGTCAARA

TTTAACTCTCGA AGT TAAAAGCCCTCTATTATTCCAAAGCT AACCCTTAAGEGTGGTCTCTTETGATATCTCCCTEE TTCEACTACEATCEGACTETAGGGGTTTCETETGAAGCATTAACTTTTGGCAATGGAGATCETGTGACAGGT CTGATGGGGECAGTTTT

TGETCCCCCACCAAATTGAGAGCTTTTTCAGCCTTCACTGOTEGTATCATTTTCGGEAGATAATAAGGTTTCEATTGGGAATTCCCACCAGAGAACACTATAGAGGGACCAAGCTEATGC TAGCCTGACATCE CCAAAGCACACTTCGTAATTGAAAACCETTACCTCTAGCACACTETCCAGACTACCCCCGTCAARA

TEETCCCCCACCAAATTGAGAGCTTTTTCASCCTTCACTGETEGTATCATTTTCGGEAGATAATAAGETTTCEATTGOGAATTCCCACCAGAGAACACTATAGAGGEACCAAGCTGATECTAGCCTCACATCE CCAAAGEACACTTCOTAATTGAAAAL CETTACETCTAGCACACTETCCAGACTACCCCECTCAAR
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AAAAARACGCTCTTTTTCTCGACTAATTGAGTCTTCAACT CATCECGTCCTTGCCEAATTACT TGAATTCATTTCACACCTCCGTTGCTTACETACTCT CACCGGT CTCCOETOTACATGGATCCECTATTGCCAGATATTTCTCATACAACAATCACCAGATCAAGG TCGTGAACGEACCAATGGCATCCAGAGCAATC

ITTTTTTECEA GAGCTGATTAACTCAGAAGT TAATGAACTTAAGTAAAGTS: ABGCGATAACGETCTATAAAGAGTATETTGTTAGTGGTCTAGTTCCAGCACTTECETEETTACCETABGTETCETTAL

VAAAARACGETCTTTTTCTCGACTAATTGAGTCTTCAACT CATCECGTCETTGCCEAATTACTTGAATTCATTTCACACCTCEGTTGCTTACETACTCT CACCGTCTCCOETETACATEGATECECTATTGCCAGATATTTCTCATACAACAATCACCAGATCAAGE TCGTGAACBEACCAATGECATCCABAGCAATL

ATTTCTCATACAACAATCACCAGATCAAGG TCGTGAACGGACCAATGECATCCAGAGCAATL

ARAARACGETETTTTTCTCOACTART TEAGTCTTCAACT CAT CECETCETTECCEAATTACT TGAATTCATT TCACACETCEOTTOCTTACGTACTCT CACCOGRETCCaOTOTACAT GGATECECTATTGCCAGATATTTCTCATACARCAAT CACCAGATCAAGE TEGTGAACEEACCAATGACATCCABAGCARTE
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CAATCCTGAACAGATAGEGETCCEEGCTGTATAAAGTGARATARCGTGACTTGAACCAGCAACTATGT CCCAGTTETGCTACACTTAACACGCEATTACCCCGEAGETEACCAGGCETCTTECCCCTCTCATTG6AACCETCCTAGCGCTTCGARATAATGECTGCETACTATTTAACTGGTGCCAGTTCECECTEACA

t + t 1 1 t t t t + t t t + t
GTTAGGACTTGTCTATCCCCAGGCCCGACATATTTCACTTTATTGCACTGAACTTSETCET GTGAATTETGCEC TCGABTGET! TAACCTTGEGAGEATCECGAAGETTTATT GATARAT TeT

CAATCCTGAACAGATAGGGGTCCEEGCTGTATAAAGTGAAATAACGTGACT TGAACCAGCAACTATGT CCCAGTTETGCTACACTTAACACGCGATTACCCCGEAGETEACCAGGCCTCTTECCCCTCTCATTGEAACCETCCTAGCGCTTCGARATAAT GG TGCETACTAT TTAACTGGTGCCAGTTCECECTGACA

CAATCCTGAACAGATAGEGETCCEGGCTGTATAAAGTGAAATAACSTGACT TEAACCAGCAACTATGTCCCAGTTETGCTACACTTAACACGCEATTACCCCGEAGETEACCAGGCETETTECCCCTCTCATTEEAACCT GGCTGCGTACTATTTAACTGSTGCCAGTTCCCGCTGACA

CAATCCTGAACAGATAGEGETCCEGGCTGTATAAAGTGARATAACSTGACT TEAACCAGCAACTATGTCCCAGTTETGCTACACTTAACACGCEATTACCCCGEAGCTCACCAGECETETTECCECTCTCATTE6AACCCTCCTAGCGCT TCEARATAATGECTGCETACTATTTAACTGGTGCCAGTTCECECTEACA

Ml

CTBACAATatcotttttettetoeeCTTAGTTCCCCACATATCAATTGAACATATTTTTTACACAGATGBACCAATTGETGAARACTGAAGTCACCAAGAAGTCTTTTACTECTCCTGTACAARAGBCTTCTACACCAGTTTTAACCAATARAACAGTCATTTCTGGATCOARABTCARAAGTTTATCATCTGCGCAAT
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GACTGTTAtaggaaazagaagagggGAATCAAGGEETETATAGTTAACTTGTATAARAAATGTET CTACCTEETTAACCACT TTTGACTTCAGTGGTTCTTCAGAARATGACEAGGACATETTTTCCGAABATOTGETCARAATTEETTATT TTGTCAGTAAAGACCTAGCTTTCAGTTTTCARATAGTAGACECETTA

m -

CTGACAATALootEttrettotoeeCTTABTTCCCCACATATCAATTGAACATATTTTTTACACAGATGEACCAATTGGTGAAAACTGAAGT TCTTTTACTGCTCCT TCTAGACCAGTTTTAACCAATAARACAGTCATTTETG6ATCGAAAGTCAAAAGTTTATCATCTGEGCAAT

L s 10 15 2 25 0 s a0 .
Vet Aizp Gln Leu Vsl Ly Thr Glu Val Thr Lys Ly Ser she Thr Als Pro Val Gln Lyz Als Ser Th Pro Val Lew The Asn Lys Thr Vsl Il Ser Gly Ser Ly= Val y= Ser Leu Ser Ser Als Gln ¢

CTGACAATATCCTTTTTCTTCTCCCCTTAGTTCCCCACATATCARTTGAACATATTTTTTACACAGATGEACCAATTGGTGAARACTGAAGT CACCARGAAG TCTTTTACTGCTCCTETACARRAGGCTTCTACACCAG TTTTAACCARTARAACAGTCATT TCTGGATCGARAGTCARARGTTTATCATCTGLGCART

260 270 260 290 300 310 320 330 340 350 360 370 360 350 300 a0 420 430 240 a50

TCGCTGCETTGETTATTCACGGTAAGTTACCTTTGTACGCTTTGEAGAAAARA

CGTTAGCTCGAGTAGTCCTGEAAGTAGTAGATCACTCCTTCTACTAAGGGCECTATAACTTTCEAACCTATTCTTTTATGCAGGARATCTTCT TAATCTTCOTAATAATTCATCACCTTTATGTTTTGTTAACTTCTTG TTTCTCCAGE GACGGAACCAATAAGTGCCATTCAATGEARACATGE GAAACCTCTTTTTT,

a5 s0 535 &0 63 70 75 =0 55 50 55 100 105
Gin_Ser Ser Ser Ser Gly Pro Sar Ser Ser Ser Glu Glu Asp Asp Ser Arg Acp Tl Glu Ser Leu Asp Lys Lys Tle Arg bro Leu Glu Glu Leu Glu Als Leu Ley Ser Ser Gly Acn Thr Lys Gin Lew Lys Asn Ly Glu Val Ala Als Leu Val Tle His Gly lys Leu Bro Loy Tyr Ala Leu Glu ys s

BCAATCGAGCTCATCAGGACETTCATCATCTAGT GAGGAAGATGATTCCCOCGATATTGAAAGCTTGGATAAGAAAATACSTCCTTTAGAAGAATTAGAAGCATTATTAAGTAGTCGARATACAAAACAATTGAAGAACAAAGAGETCOCTGECTTOETTATTCACGETAAGTTACCTTTGTACGCTTTOGAGAAAAAA®

BCAATCGAGCTCATCAGGACCTTCATCATCTAGT GAGGAAGATGATTCCCOCGATATTGARAGCTTGGATAAGAAAATACGTCCTTTAGAAGAATTAGAAGCATTAT A T TCGCTGCCTTGETTATTCACGGTAAGTTACCTTTGTACGCTTTGEAGAAAAAA

ae0 70 250 450 500 sio 520 530 540 550 S50 570 80 550 500 610 ez0 230 %0 e50

\AAATTAGGTGAT T6coeT, CTTTCAATTTT

TTAGCATCTGATCGTTTACCATATAAAAATTATGACTACGACCGCE TATTTGECGCTTGTTGTGAAARTGTTATAGGTTACATGCCTTTECCCOTTEGTGTTATAGGCCECTTEETTATCOATGE TS

+ 1 1 1 1 + t t + t t + +
AATCETAGACTAGCAAATGETATATTTTTAATACTGATGCTGGCECATAAACCGEEAACAACACTTTTACAATATCCAATETACGCAAACEEGCAACCACAATAT CCOGEEAACCAATAGETACEAT
0 5

110 s 120 125 130 135 130 145 15 155 160 16 170
b= L Gl Axp Tie Tie Arg Als Vel Als Val irg Arg s e Lew e Tl Les e G Al ooVl Low Al oo Aup A Leu B0 Ty s ey T Asp Ty Axp Arg Vel Phe Gy Als Oy Ove Gl Aen Val Tle Gl o Met o Leu o Val Gy Val s Gi e Leu e e A Ciy

AAATTAGETGATACTACGAGAGCEET TGCEGTACGTAGEAAGGLTCTTTCAATTTTGECAGAAGCTCCTETATTAGEATCTGATCGTTTACCATATAAAAATTATGACTACGACCOCETATTTGECGCTTGTTGTEAAAATGTTATAGGTTACATGCCTTTECCCGTTEETETTATAGGCCECTTEE TTATCOATEETS

+ + t +
TTTAATCCACTATGATECTCTCEEC) Teer TAARACCETCT

\AAATTAGGTGAT TeCooT, CTTTCAATTTT TTAGCATCTGATCGTTTACCATATAAAAATTATGACTACGACCGCG TATTTGGCGCTTGTTGTGAAARTGTTATAGGTTACATGCCTTTGCCCGTTEGTGTTATAGGCCCCTTEETTATCOATGE T,

Es0 €50 &0 Ss0 550 700 710 720 730 730 750 760 770 780 790 s00 510 820 530 840

COATGGTACATCTTATCATATACCAATGECAAC TACAGAGGGT TGTTTGGTAGCTTCTGCCATGCGTGGCTETAAGE CAATCAATGCTEGCGGTGETGCAACAACTGTTTTAACTAAGGATGGTATGACAAGAGECCCAGTAGTCCOTTTCCCAACTTTGAAAAGATCT GETGCCTGTAAGATATGGTTAGACTCAGAR

GCTACCATGTAGAATAGTATATGGTTACCGTTGATGTCT TCCETTAGTT, TGTTGACAARATTGATTCCTACCATACTGTTCTCCGGGTCATCAGGCAAAGGGTTGAAACTTTTCTAGACCACGGACATTCTATACCAATCTGAGTCTT
230
al

s 180 185 150 155 200 205 210 215 220 225 235
1228 Gl T Ser T W Tie o Wi sl T T Gl Gly O Low Vil Al Sor Al Wt Arg Giy Cix s Al Tie hen s Gy Gy Gy ale T i ol Leu T Lix Ay Gh Vot Thr g Chy Bro Vel Val Arg phe Pro The Lew vz Arg S Giy A= Oz U Tl T Leu Aip e G

CGATGGTACATCTTATCATATACCAATGGCAAC TACAGAGGGT TGTTTGGTAGCTTCTGCCATGCGTGGC TETAAGE CAATCAATGCTEGCGGTGETGCAACAACTGTTTTAACTAAGGATGGTATGACAAGAGGCCCAGTAGTCCOTTTCCCAACTTTGAAAAGATCT GETGCCTGTAAGATATGGTTAGAC TCAGAR

COATGGTACATCTTATCATATACCAATGECAACTACAGAGEGTTGTTTGGTAGCTTCTGCCATG:

GGTGCAACAACTGTTTTAACTAAGGATGETATGACAAGAGECCCAGTAGTCCOTTTCCCAACTTTGAAAAGATCT GETGCCTGTAAGATATGGTTAGACTCAGAR
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CAGAAGAGGEACAAAACGCAATTAARAAAGCTTTTAACTCTACATCAAGATTTGCACETCTGCAACATATTCAAACTTGTCTAGCABGAGATTTACTCTTCATGAGATTTAGAACAACTACTGGTGACGCAATGGETATGAATATGATTTCTAAAGGTGTCEAATACTCATTAAAGCARATGGTAGAAGAGTATGGETE

GTCTTCTCCCTOTTTTOCGTTAATTTTTTCOARAATTGAGATGTAGTTCTARACGT GEAGACS TG TATAAGTTTGAACAGATCOTECTCTAAAT GAGAAGTACTCTAAAT CTT6TTGATGACCACTGCGTTACCCATAGTTATAGTARAGAT TTCCACAGCT TATGAGTAATTTCETTTACCATCTTCTCATACCEAC

240 245 250 255 260 265 270 215 280 285 250 255 200
ier Glu Glu Gly Gin Asn Als Tls Lys Lys Ala Phe Asn Ser Thr Ser Arg Phe Als Arg Leu Gln His Il Gin Thr Oyz Leu Als Gly Asp Leu Leu phe Met Arg Phe Arg Thr Thr Thr Gly Asp Ala Met Gly Mt Asn Met Tls Ger Ly Gly Vsl Glu Tyr Ser Leu Ly Gl Het val Glu Glu Tyr Gly Tr

CAGAAGAGGGACAAAACGCAATTAAAAAAGCTTTTAACTCTACATCAAGATTTGCACGTCTGCAACATATTCAAACTTGTCTAGCAGGAGAT TTACTCTTCATGAGAT TTAGAACAACTACTGGTGACGCAATGGGTATGAATATGATTTCTAAAGGTGTCEAATACTCATTAAAGCAAATGGTAGAAGAGT ATGGETG

TTARCTCTAGATCAAGATTTGCACETCTECAACATATTCARACTTGTCTAGCABGAGAT TTACTCTTCATGAGAT TTAGAACAACTACTGE TOACECAATGGETATGAATATGATTTCTARAGGTGTCEAATACTCATTAAAG CARATG G TAGAAGAGTATGGCTS

To50

CAGAAGAGGGACAARACGTAATTAARAAAGCTTTTAACTCTACATCA

56CTEEGAAGATATGEAGETTETCTCCGTTTCTE6TAACTAGTG TACCGACAARAAACCAGETGCCATCAACTG6ATCOAAGGTCGTOETAAGAGTGTCE TCE CAGAAGCTACTATTCCTSTGATGTTETCAGAAAAG TETTAAAAAGTGATETTTCCGCATTEETTGAGTTGAACATTGCTAAGAATTTGGTTGEAT
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CCGACCCTTCTATACCTCCAACAGAGGCAAAGACCATTEATGACATGGCTGTTTTTTGGTCOACGETAGTTGACCTAGCT e TCGAT

TTTCACAATTTTTCACTACAAAGG CGTAACCAACTCAACTTGTAACGATTCTTAAACCAACCTA!
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Gly Trp Glu Asp Mt Glu Val Val Ser Vel Ser Gly Asn Tyr Cyz Thr Asp by Lyz Bro Als Als Tls Asn Trp Tle Glu Gly Arg Gly Lys Eer Val Val Ala Glu Als Thr ll= Pro Gly Azp Val Val Arg Lys Vsl Leu Ly= Sar Asp Val Ger Ala Lew Val Glu Leu Asn lla Als by Asn Leu Val Gy €

5GCTGEGAAGATATGEAGGTTGTCTCCOTTTCTGGTAACTACTG TACCGACARAAAACCAGETGCCATCAACTGGAT COAAGGTCGTGTAAGAGTGTCG TCG CAGAAGCTACTATTCCTGGTGATGTTGTCAGAAAAG TETTARAARGTGATGTTTCCGCATTGGTTGAGT TGAACATTGCTAAGAATTTGGTTGEAT

5GCTGEGAAGATATGEAGETTGTCTCCGTTTCTGGTAACTACTG TACCGACARAARACCAGETGCCATCAACTGGATCOAAGGTCGTGETAAGAGTGTCE TCE CAGAAGCTACTATTCCTGGTGATGTTGTCAGAAAAG TETTAAAARGTGATGTTTCCGCATTGGTTGAGT TGAACATTGC TAAGAATTTGGTTGGAT:

T6GATCTGCAATGECTEOETCTETTGETEGATTTAACGCACATGCAGCTAATTTAGTGACAGCTGTTTTCTTGE CATTAGGACAAGATCCTGCACAAAATG TTGAAAGTTCCAACTGTATAACATTGATEARAGAAGT GGACEGTEATTTGAGAATTTCCETATCCATGCCATCCATCGAAGTAGGTACCATCGETEETI

ACCTAGACETTACCGACCCAGACAACCACCTAAATTGCETGTACGTCOATTAAATCACTGTCEACAAAAGAACCGTAATCCTGTTETAGGACGTGTTTTACAACTTTCAAGGTTGACATAT TGTAACTACT TTCTTCACCT GECACTAAACTCT TAAAGGCATAGGTACGETAGGTAGCTTCATCCATGGTAGCCACTA
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16GATCTGCAATGECTGG6TCTETTGETEEATTTAACEEACATS CAGCTAATTTAGTGACAGCTGTTTTCT TGO CATTAGGACAABATCCTGCACAAAATG TTGAAAGTTCCAACTGTATAACATTGATGAARGAAGT GGACEGTGAT TTGAGAATTTCCGTATCCATGCCATCCATCGAAGTAGGTACCATCGETEET

[6GATCTGCAATGECTGO6TCTETTGETEEATTTAACGLACATGCAGCTAATTTAGTGACAGCTGTTTTCTTG6CATTAGGACARBATCCTGCACAAAATG TTGAAAGTTCCARCTGTATAACATTGATGAARGAAGT GOACEETGAT TTGABAATTTCCGTATCCATGCCATCCATCGAAGTAGGTACCATCGETBETH

G6TGETACTETTCT, TETTSGACTTATT,
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TACCECTCC CAAT TECCTETECCETCT TATCCTTATG TTGGTTCAAAGTCATATGACCCACAACABGAAAC
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CCACCATGACAAGATCTTGGTGTTCCACGGTACAACCT GAATAATCCACAT TCT CCGGGCE TACGATGGCOAGGACCATEGTTGCGTGCAGTTAATCGTTCTTAT! CCACTTAATAGGAA ceTCRGCCGE TTCAGTATACTGGGTGTTGTCCTTTG
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GGTGGTACTGTTCT, TETTGGACTTATT, TaccacTCe CAAT TeccTeTOCCOTCT TATCCTTAT

TTGGTTCAAAGTCATATGACCCACAACAGGAAAC

GGTGGTACTGTTCTAGAACCACAAGGTGCCATETTGGACTTATTAGET. TACCaCTCT CAAT TeCCTETECCETCT TATCCTTAT TTGGTTCAAAGTCATATGACCCACAACAGGAAAC

A A A A A

\ TAAGAATTT GATATAAATCGTTTGAAAGATG6GTCCGTCACCTGCATTAAATCCTAAT ageTCAAGAGGATGTCAGAATGCCATTTGCCTGAGAGATGCAGECTTCATTTTTGATTACTTTTTTATTT6TAACCTATATAGTATAGGAtE LEE tEgtoatTLLgt

FTTEGACEACTTGGTTGTTTTEGATTGTTAAACCTGCGGTGACTATATTTAGCAAACTTTCTACCCAGGCAGTGGACGTAATTTAGGATTa £cgAGTTCTCCTACAGTCTTACESTAAACGGACTCTCTACETCCEAAGTARAAACTAATGARRAAAT AAACATTGGATATATCATATCC taaaaaaaacagtasaacs
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. ACCTAACAATTT GATATAAATCGTTTGAAAGATGGGTCCGTCACCTGCATTAAATCCTAAT ageTCAAGAGGATGTCAGAATGC CATTTGCCTGAGAGATGCAGECTTCATTTTTGATTACTTTTITATTT6TAACCTATATAGTATAGGatcetcctcgtoattecgt

CAGECTTCATTTTTOATERCT TTTTTATTTGTAACCTATATAG TATAGGATTTTTTTTG TCATTTTGT

. TAACARTTT GATATAAATCOTTTGAAAGATEGGTCCOTCACCTOCAT TARATCCTAATERGCT CARGAGGATGTCAGAATGECAT TTGCCTGAGAGATOCAGGE TTEATTTTTGATERCTTTTTTATTTGTARCETATATAGTATAGGATT T TTTTTGTCATTTTOT

T A N VLT

EgtttottotoGTACGAGCTTOLTCCTEATCAGCCTATCTCECAGCTOATGAATATCTTETGETAGGEETTTEEGAAAATCATTCOAG t toatgtttttottgETATTTCCCACTCCTCTTCAGAGTACAGAAGATTAAGTGARACECAGCETTTTCTGACGETACTAGAGEACTCTTAGGGGAAGETAGAATCAATA

acasagaagagCATECTCOAACBAGGACTAGTCEGATAGASCOTCBACTACTTATAGAACACCATECCCAAACCCTTTTAGTAAGCT CaaactacaaaaagaacCATARAGBGTGAGGAGAAGTCTCATGTCT TCTAATT CACTTTGCGTCBCARAACACTBCCATGATCTCCTGABAATCCCCTTCCATCTTABTTAT
RO tarminator

TACGAGCTTSCT TATCTCGCAGCTGATGAATATCTTGTGETAGGGGTTTGEGAAAATCATTCOAGEEEgatgEttttcttgGTATTTCCCACTCCTCTTCAGAG TITTCT! orT AGAATCAATA

TETTTCTTCTCOTACGAGCTTGETCCTEATCABCCTATCTCOCAGCTGATGARTATCTTET66TABGE6TTTG6GAARATCATT COAGTTTGAT6TTTTTCTTG6TATTTCCCACTCCTCTTCAGAGTACAGAABATTARGTGARACGCAGCG TTTTCTGAC 6TACTAGAGGACT CTTAGGGGAAGETAGRATCAATA
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ttttettgGTATTTCCCACTCCTCTTCAGAGTACAGAAGATTAAGTGAAACGCAGCGTTTTCTGACGETACTAGAGGACTCTTAGGGGAAGGTAGAATCAATARAGATCATATTAGGTA
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aaaagaacCATAAAGGGTGAGGAGAAGTCTCATGTCTTCTAATTCACTTTGCGTCGCAAAAGACTGCCATGATCTCCTGAGAATCCCCTTCCATCTTAGTTATTTCTAGTATAATCCAT

ACK] terminator >

ttttcttgETATTTCCCACTCCT CTTCAGAGTACAGAAGATTAAGTGAAACGCAGCGTTTTCTGACGGTACTAGAGGACTCTTAGGGGAAGETAGAATCAATAAAGATCATATTAGGTA

TTTTCTTGETATTTCCCACTCCTCTTCAGAGTACAGAAGATTAAGTGAAACGCAGLGTTTTCTGACEGTACTAGAGBACTCTTAGGGGAAGGTAGAATCAATAAAGATCATATTAGGTA

AATAAAGATCATATTAGGTAAGCAAATTTTGGATGGAATAGGAGACTAGGTETSGATECGCEATCTCECCARAT T66A Tes TE6CTECTCTCCEATTGCCCCTCTACAGGCATAAGEE TETEACTTTS

TTATTTCTAGTATAATCCATTCOTTTAAAACC TACCTTATCCTCTGATCCACACCTACGCOCTAGAGEEGTTTAACETGCTGETCTCACCTACGGCCTACCACCATTTEGcaaagaaggasaaa t6GTEE6TTCACGCTCACTTTGTEGEETACCGACEAGAGGCTAACEGECAGATGTCCGTATTCCCACACTEAARC

—

AATAAAGATCATATTAGGTAAGCAAATTTTGGATGGAATAGGAGACTAGGTGTGEATGCGCGATCT CGCCARAT TeoA o6 T6GCTGCTCTCCOATTGCCCCTCTACAGGC ATAAGEG TGTGACT TG

AATARAGATCATATTAGGTAAGCAAATTTTGGATGGAATAGGABACTAGGTETGEATECGCEATCTCECCAAATTGCACEACCABAGTGEATECCEEATEETEE TAAACCETTTCTTCETTTTTACCACCCAAGTGCGAGT GAAACACCECATEECTECTCTCCOATTGCCCCTCTACAGGCATAAGEETETEACTTTS
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SAGACTS TeAcaatgatta COAACTCTAR

TTETG66CTTGAATT TTACACCCCCTCCAACTTTTCTCOCATCAATTGATCCTG TTACCAATATTGCATSCCCGEAGGAGACT TGCCECCTAATTTCGCEGCETCE

AACACCCGAACT TARAATGTGGGGGAGE TTGAARAGAGCGTAGT TAACTAGGACAAT GGTTATAACG TACGGGCCTCCTCTEAACE GEGGATTARAGCS CCOCAGCAGGGCCTAGCETCCCACTCTGACATCTCTGEGGTGTATCACTgEtactaatacat tct TCTCCCCCCACTAAGECOGCCOATAGCTTGAGATT

TTGTGGECTTEAATTTTACACCCCCTCCAACTTTTCTCOCATCAATTGATCCTETTACCAATATTGCATGCCEGEAGGAGACT TGCCCCCTAATTTCECOGEGTCETCCCEEATCGEAGEGTGAGACT T, TAGTGAcastgatts T ATCGAACTCTAA

TTGTGOGCTTEAATTTTACACCCCCTCCAACTTTTCTCOCATCAATTGATCCTGTTACCAATATTGCATGCCEGGAGGAGACT TGCCCCCTAATTTCGEGGCETCE GAGACTGTAGARR TGACAATGATTATGT COAACTCTAR

CTAACAACTAGGGGGETGAACAAT GCCCAGCAGTCCTCCCCACTCTTTGACAAATCAGTATCACCGAT crTATTC catcer TTTGGACAAATGGCAGTTAGCATTGETGCACTGAC T TTeT

GATTET: TTETT, AACTGTTTAGTCATAGTGE CTAATTGTGOGGT TTAGAATAAGAGTTGCCAGGEAGTAGGAACGTEEGGACAAACCTETTTACEGTCAATCOTAACCACETGACTEACT GACOGGTTGEAATTTCGETTTAAAGAATETTCECC GGG TAGATCA

CTAACAACTAGGGGG6TGAACAATGCCCAGCAGTCCTCCCCACTCTTTEACAAATCAGTATCACCGATTAACACCCCARAT CTTATTCTCAACEGTCCCTCATCETTBCACCCCTCTTTGBACAAATEECAGTTAGCATTG6TGCACTOACTEACTGCCCAACCTTAAACCCAAATTTCTTAGAAGGEECCCATCTAGT

CTAACAACTAGGGEGETEAACAATGCCCAGCAGTCETCEECACTCTTTEACAAATCAGTATCACEGATTAACACCECAAAT CTTATTCTCAACGETCCCTCATCETTECACCCCTCTTTGEACAAATEECAGTTAGCATTGETECACTEAL TTAAACCCAAATTTCTT, TCTAGT

AAATCAGTATCACCOATTAACACCCCAAATCTTATTCTCARE carcer TYTGOACARATGOCAC TTAGCATTEETECACTEAC TTAAACCCAAATTTETT TeTAGT

GTTCCATTCGATTGEAATTCTCACCCCTTCTGECCAGTCCTECCAATTGCCCATGAATCTGCTAATTTCOTTGATTCCCACEE:
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TCTAGTTAGCGAGEGETGARAAATTCCTECATCGGAGATOTATTGACCOTAAGTTECTOCTTAAAAAAAATCAGTTCAGA ceeccga
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AGATCAATCECTCCCCACTTTTTAAGGAGGTABCCTCTACATAACTEGCATTCAACGACGAATTTTTTTTAGTCAAGTCTATCOCEC tgaaaaaactaaagcTTGCCCTCACGBACAAGGTAAGC TAACGTTAAGAGT GE6GAAGACGGGTCAGGACGGTTAACGGETACTTAGACGATTAAAGCAACTAAGBG GGG

TCTAGTTAGCGAGGGGTGARAAATTCCTCCATCGGAGATOTATTGACCGTAAGTT6CTGC TTAAAAAAAATCAGTTCAGATAGCBAgACT LETTTgatttcgCAACEBGAGTOCCTOTTCCATTCEATTGCAATTCTCACCCCTTCTGCCCAGTCCTECCAATTBCCCATBAATCTECTAATTTCOTTGATTCCCACCE!

TCTAGTTAGCGAGGGETGARAARTTCCTCCATCEGAGATGTATTGACCETAAGTTEC TG TTAAAAAAAATCAGTTCAGATAGCEAGACT TTTTTGATTTCECAACEEGAGTGCCTGTTCCATTCEATTGCAATTCTCACCCCTTCTGCCCAGTCCTECCAATTGCCCATGAATCTECTARTTTCGTTGATTCCCACET

VCCCCCCTTTCCAACTCCACAAATTGTCEAATCT COTTTTCCATTTGGGAGAATCTGCATGTCGACTACAT TeTeTeTage trgrecT TTT TGAGCGCTCTCCO6G6TECOAATTCETOCCCAATTCCTTTCACCCTGCCTATTG"

6GGGGEAAAGETTGAGGTGTTTAACAGGTTAGAGCAAAAGGTAARCCCTCTTAGACGTACAGCTGATGTATTT, TrTTCT. ceq TTr i T TAACH

CCCCCCTTTCCAACTCCACAAATTETCEAATCT COTTTTCCATTTGG6AGAATCTGCATGTCEACTACATAAAGEGACCESTETECOAAAAGATETGTETage ctcoamcattctge6CTCCCCCCECTETTTGAAAACEGE66TGAGCECTCTCCO066TECGAATTCOTECCCAATTCCTTTCACCCTECETATTS"

ACCCCCCTTTCCAACTCCACAAATTGTCCAATCT COTTTTCCATTTGGGAGAATCTGCATGTCEACTACATARAGEGACCESTGTCCGARRAGATETGTETAGTTTTCAACATTTTGTGCT CCCCCCECTGTTTGAAAACE GEGETGAGCECTCTCCOGGETOCGAATTCETGCCCAATTCCTTTCACCCTGCCTATTG:

ATTETAGACET GCEAATAT, TGATCACACCAACAATT! CCCCAATCTCTAATATICACAATTCACCTCACTATAAATACCCCTGTECTGETCocaaattcttttttccttcttccalCAGCTACTAGCTTTTATCTTATITACTTTACGAAAQATGEATTAC
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TAACATCTGCAGTTGG6CE TAGACCACGCTTATATCOCGTGEGGGTTACTAGTGTEET TGTTAACCAGGTGEGBAGEGETTAGAGATTATARGTGTT. TATTTA 133 CAGTCGATGATCGAAAATAGAATARATGARATGCTTTCTACCTARTE
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ATTGTAGACET CTGGTOCEAATAT) TGATCACACCAACAATTGGTCCACCCCTCCCCAATCTCTAATATTCACAATTCACCTCACTATAAATACCCCTETCCTGETCCCAAAttCEttttcottottocal CAGCTACTAGCTTTTATCTTATITACTTTACGAAAGATGGATTAC
ATTGTAGACET CTGGTGCEAATAT) TGATCACACCAACAATTS CCCCAATCTCTAATATTCACAATTCACCTCACTATARATACCC CTGTCCTGETCCCAAATTCTTTTTTCCTTCTTCCATCAGCTACTAGCTTTTATCTTATTITACTTTACGARAGATGGATTAC

AATGCGCTTGTAGGAGTGTCGTTAAGE TEAGCTCAAAT GAGGAGT CCTATTA TGGCAT: TCTTGGGACCTTTTCTTTAAGCTAGTGTTEAGTAGCTCCGARABTTSAT. TCTTCCTCCT AGGTCTT TACGATGTATG
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\TTACGGOAACATCCTCACAGCAAT TCCAGTCOAGTTTACTCGTGAGBATBATATCOTECTCET TAGe TTCGATCAGAAGTCATCGAGECTTTCAAGTATTO6TTGGATGTCAAGAAGGAGGATCTCOAGGTCATCCAGAAGGT TETT6GCATGETACATAG

[ AATTCCACTCOABTTTACTCCTCAGBATGATATCATECTCC TTBAACCGTATCATITACCTAG GARAGAACCCTGBARRAGARA TTCBATCACAACTCATC BABECTT TCAACTATTEGTTG6ATGTCARGARGBAGOATCTCBAGGTCATCCABAACGT TGTTGGCATECTACATAC

CATACCGCTAGCTTATTAATGGACGATGTGGAGEATTCATCGGTCCTCAGECGTEGGTCEECTETOGCCCATCTAATTTACGGGAT TCCGEAGACAATAAACACTGCARACTACGTCTACTTTCTEGETTATCAAGABATCTTCAAGETTCGECCAACACCEATACCEATGCCTGTAATTCCTCETTCATCTGCTTCRC
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TAGATT. cTeTT TGACGTTTGATGCAGATGAAAGACCEAATAGTTCTCTAGAAGTTCOAAGCE GGTTETGGCTATGGGTACGGACATTAAGGAGGAAGTAGACGAAGLE

GTATGGCGATCGAATAATTACCTGCTACACCTCCTAAGT,
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e T Al o los Lon Mo g Ap Vol Gl g Sor S Vil Lo Arg Arg Oy S pro Vil Al Wie Loy e T Gy tle s e The tle i The Al en T vl T b o Al T Gl Gl e Phe bz Lov A B Tie B Tl B Ma i Vel Tle B o S Al 2o

CATACCGCTAGCTTATTAATGGACGATGTGGAGGAT TCATCOGTCCTCAGECGTGEGTCGECTOTGGCCCATCTAATTTACGGGATTCCGCAGACAATARACACTGCARACTACGT CTACTTTCTGGCTTATCAAGAGATCTT CAAGETTCGCCCAACACCEATACCEATGCE TGTAATT CCTCETTCATCTGCTTCGE

GTAATEECTCCTTCATCTSCTTCOC

CATACCGCTAGCTTATTAATGGACGATGT GGAGEATTCATCEGTCCTCAGECETEEGTCEECTETEECCCATCTAATTTACGGGATTCCGEAGACAATAAACACTGCARACTACGTCTACTTTCTEGETTATCAAGABATCTTCAAGETTCEECCAACACTEATACCEATGCCTGTAATTCCTCCTTCATCTECTTCRC

GCTTTCCCTCCAT) GBAGCTATTC
AAGCGAAGTTAG TTTGCCCCCETOCAGTTGAGGATTAAGCGTCTAAGGCAAGAGETTTCTATGCATAGAACTATTTCACTAGTGTCTGCT CTACGARAGGGAGGTATCTCCCOTTCCGGACCTCOATARGACCTCTCTATCAGACTG CACAGGATCS
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TTCGCTTCAATCATCCBTCTCCTCTGCATECTCET CCTCCTCOBECTCOTCTOAAAACGEGEECACETCAACTCETAATTCOCAGATTCCGTTCTCOAAAGATACGTATCTTGATAAAGTGATCACAGACEAGATGETTTCCTCCATAGAGGGCAAGECCTGOAGCTATTCTEOAGAGATAGTCTGACSTETECTAGE

TTCGCTTCAATCATCCETCTCCTCTGCATCCTCCTCCTCCTCOGECTCOTCTGAARACGEEEGCACGTCAACTCCTAATTCGCAGATTCCETTCT COAAAGATACGTATCTTGATAAAGTGA GCTTTCCCTCCAT) GBAGCTATTC

TTCGCTTCAATCATCCETCTCCTCTGCATECTCETCCTCCTCOGECTCOTCTOAARACGEEEGCACGTCAACTCCTAATTCGCAGATTCCETTCTCOAAAGATACGTATCTTGATAAAGTGA GCTTTCCCTCCAT) GBAGCTATTC
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AT Ter TTGTTCCGTATAGCGETCAGATTGATGATGGCAAAGT CAGAATGTGACATAGACTTTG6TCCAGCTTGTCAACTTGATCTCARTATACTTCCAGATCAGGGATGACTATATGAACCTTCAGTCTTCTGAGTATGCCCATAATAAGAATTTTGEE

GATCGCTTCTCCTTATACACTTTTACCAAGAACCTTTCTGCCCTCCARACAAGE CATATCE CCAGTCTAACTACTACCETTTCAGTCTTACACT GTATCTGARACAGGTCGAACAGT TGAACTAGAGTTATAT GAAGGTCTAGTCCCTACTGATATACTTGGAAGT CAGAAGACTCATACGEGTATTATTCTTARAACG
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5 AT Ter TTGTTCCOTATAGCGETCAGATTGATGATGGCAAAGT CAGAATGTEACATAGACTTTETCCAGCTTGTCAACTTGATETCAATATACTTCCAGATCAGGGATGACTATATGAACCT TCAGTCTTCTEAGTATGCCCATAATAAGAATTTTGE

CTAGCGAAGAGGAATATGTGARAATGET TCT TEGAAAGACEGGAGETTTETTCCGTATAGCGGT CAGATTGATGATGGCARAGT CAGAATGTGACATAGACTTTGTCCAGCTTGTCAACT TGATCTCAATATACTTCCAGATCAGGGATGACTATATGAACCT TCAGTCTTCTGAGTATGECCATAATAAGAATTTTGE

CTAGCGAAGAGGAATATGTGARAATGET TCT TEGAAAGACEGGAGETTTETTCCGTATAGC 66T CAGATTGATGATGGCARAGT CAGAATGTGACATAGACTTTGTCCAGCTTGTCAACT TGATCTCAATATACTTCCAGATCAGGGATGACTATATGAACCT TCAGTCTTCTGAGTATGECCATAATAAGAATTTTGE

[TECAGAGEACCTCACAGAAGGARRATTCAGTTTTCCCACTATCCACTCEATTCATG CEAACCECTCATCEAGACTCETCAT CAATACE TTGCAGAAGAAATCEACCTCTCETEAGATCCTTCACCACTETGTARACTACAT TTCGAATAT, CCTCAACACCTTGTCAGE

LACETCTCCTGEAGTETCTTCCTTTTAAGTCARAAGGGTGATAGGTGAGC TAAGTACGETT6G66AGTAGCTCTGAGCAGTAGTTATECAACGTCTTCTTTAGCTE6AGAGGACTCTAGGAAGTGETGACACATT TEATGTACGCGTGTCTTTGG6TGAGTAAGCTTATATGAGTCCTTCAGBAGTTGTGGAACAGTCE
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[T6CAGAGGACCTCACAGAAGGARRATTCAGTTTTCCCACTATCCACTCGATTCATG CCAACCECTCATCOAGACTCGTCATCAATACG TTGCAGAAGAAATCGACCTCTCCTEAGATCCTTCACCACTETGTARACTACATGCGCACAGAAACCCACTCATTCGAATATACTCAGGAAGTCCTCAACACCTTBTCAGE

ITGCAGAGGACCTCACAGAAGEARAATTCAGTTTTCCCACTAT CCACTCEATTCATECEAACCECTCATCOAGAT TCETCATCAATACETTGCABAAGAAATCEACT TCTCCTEAGATCCTTCACCER TETGTAAACTACAT GLGCACAGAAACCCACTCATTCEAATATACTCAGGAAGT CLTCAACACCT TETCAGE
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TECAGAGGACCTCACAGAAGEAARATTCAGTTTTCCCACTATCCACTCOATTCATGCCAACCECTCATCOABACTCETCATCAATACS TTGCAGAAGAAATCOACCTCTCCTOAGATCCTTCACKEE TOTGTAAACTACAT SCECACAGANEECCACTCATTCOAATATACTCAGGAAGT CCTCAACACCTTGTCAGS

CAGETGCAC AGGAAGGCTT! TCARAGATTGATCTTGEAGACGTAGAGTCGGAAGEAAGAACGGGEAAGAACGTCAAATTGGAAGCGATCC TGARAAAGCT AGCCGATATCCETCTET TTACAGTTTTAGT TATATATGE

GTCCACETGAGCTCTCTCTTGATECTTCCGAAGTTCCTCTCAAGCGTCT TCGATTGAGT TTCTAAC TAGAACCTCTGCATCTCAGECTTCCTTCTTGCCCETTCTT6CAGTTTAACCTTCOCTAGGACTTTTTCGATCEECTATAGGEAGACA tCgTECCCTTCAGAAATGTCAAAATCAATCCTCOGGAATATATACT
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CAGETGCAC ABGAAGGCTT! TCAAAGATTGATCTTGGAGACGTAGAGTCOGAAGEAAGAACGGGEAAGAACGTCARATTGCAAGCGATCETEARAAAGCT AGCCGATATCCETCTET TTACAGTTTTAGT TATATATGR
GAGCCCTTATATATGE
CAGETGCAC AGGAAGGCTT! i TCAAAGATTGATCTTGGAGACGTAGAGTCE GAAGGAAGAACGGGGAAGAACGTCAAATTGGAAGCGATCC TGARAAAGCT AGCCGATATCCETCTGT, TTACAGTTTTAGT TATATATGE
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TATGACAGTAATGCTAGTACETTTTETTTTGTTTAATTAATAACTTAGTTTATE TTAGCCTAGTATAGACTCCATCAATTTTTTTTE TTATTACGTAAGCCECEATCATAATATCTGATEAAAAATTCCTATCAGAAAATAAT TTATCAAAAG TTT CATCCGATAT GAGACTAAGTAGAATAGGEACTC CCAAAGTETC
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ATACTGTCATTACGATCATGCAAAACAAAACAAATTAATTATTGAATCAAATACAATCGGATCATATCTGAGGTAGT TAARARAAACAATAATGCATTCGGEGCTACTATTATAGACTACTTTTTAAGGATAGTCTTTTATTARATAGTTTTCAAAGTACGGTATACTCTEATTCATCTTATCCCTGAGGGTTTGACAS
DAETTT =

TATGACAGTAATSCTAGTACETTTTETTTTOTTTAATTAATAACTTAGTTTATG TTAGCCTAGTATAGAGTCCATCAATTTTTTTTG TTATTACGTAAGCCECGATGATAATATCTGATGAAAAATTGCTATCAGAAAATAAT TTATCAAAAG TTTCATGCGATATGAGACTAAGTAGAATAGSGACTCCCAAAGTSTC

TATGACAGTAATGCTAGTACGTTTTGTTTT6 TTTAATTAATARCTTAGTTTATG TTAGCCTAGTATAGACTCCATCARTTTTTTTTG TTATTACET, RATATCT TecT, RATTTATCAARRGTTTCATGCGATATGAGACTAAGTAGAATAGGEACTCCCARAGT6TC
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CATGCGATATGAGACTAAGTAGAATAGGGACTCCCAAAGTGTCAGTCACAAGGGTCGCCTCCAAAAAGGCAGATCTCATCGCCAACATTGACAAGTACTTTCAGCagaagttcaaagagacCT
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BTACGCTATACTCTGATTCATCTTATCCCTGAGGGTTTCACAGTCAGTGTTCCCAGCGGAGGTTTTTCCGTCTAGAGTAGCGGTTGTAACTOTTCATGAAAGTCGEcttcaagttectceGA
DAS1TT KpKU70-DHA —+

+

CATGCGATATGAGACTAAGTAGAATAGGBACTCCCARAGTBTCAGBTCACAABBETCOCCTCCAAARABGCABATCTCATCBCCAACATTBACAABTACTTTCABCagaagttcaaagagalT

CATGCGATATEAGACTAAGTAGAATAGGGACTCCCAAABTETCAGTCACAAGGETCGCCTCCAAARAGBCAGATCTCATCECCAACATTGACAAGTACTTTCAGCAGAAGTTCAAAGAGACT

A,lm.mum uthhl1h“ﬂull;‘ﬂmhh_hlhlt.l.lllluu_hmll_h,lhlluumllmxhllllml; mkuh“l

180 190 200 210 220 230 240 250 260 270 280 230

STGTCAGTCACAAGGGTCGCCTCCAAARAGGCAGATCTCATCGCCAACATTGACAABTACTTTCAGCagaagt teaaagagaCTARGGCCTGATTCOTETTCCTTACTTTTTCCTCOCARCETGTTTTTTTCCCACCACATTGCCTATGTTGTAATGEAATGCAGAT GETEGCCCAGTTTTTGACGATTCTCOARRATT

t 1 + t + t + t t t t + + t t t t t 1 t
SACAGTCAGTGTTCCCAGCEEAGETTTTTCCOTCTACAGTAGCEGTTETAACTETTCATEARAGTCBect caagtttctctBATTCCOBAC TECACARRA. GTAACCGATACAACATTACETTACGTCTACEACCEGGTCAAAAACTE CTAAGAGCTTTTAS

DASTTT

STGTCAGTCACAAGGGTCGCCTCCAAAARGGCAGATCTCATCGCCAACATTOACAAGTACTTTCAGCagaagt toaaagagaCTARGECCTGATTCOTETTCCTTACTTTTTCCTCOCAACETGTTTTTTTCCCACCACATTGCCTATGTTETAATGEAATGCAGAT GET6GCCCAGT TTTTGACOATTCTCOAARATT

STGTCAGTCACAAGEGTCGCCTCCAAAAAGGCAGATCTCATCGCCAACATTGACAABTACTT TCAGCAGAAGT TCAAAGAGACTARGECCTGATTCGTETTCCTTACTTTTTCCTCOCAACETGTTTTTTTCCCACCACATTGCCTATGTTETAATGEAATGCAGAT GETEGCCCAGTTTTTGACGATTCTCOARRATT

u,ummhmnumJmlumunuuhmuﬁ mﬂmhnumluhmmh.um,x,nhhmhu(,Mu;.n..luiuu !

AAAATTGGCATITTCOTCOATECCATTGGCCARACTOARRATTCARGACARAATAGATT SBATTITATCT SCAACSTETTE cracasacT i AGATCCARAATGACARGTTCOTTATTCTCTACTACSTITSTTSTGOCATTTGRATT 0T6S!

TTTTAACCOTARAAGCAGCTALGETAACTEE TTTEACT TTTAAGT TCTSTTTTATCTAACETAARATAGACGT TECACAAG S TS CATETET TEETCAGATETTTCAAGT CTETTTGTACAAATATTTTCETCOATEATETAGET TTTACTG TTCAAGCAATAGAGATGATSCAAACAACACE STARACE TAACCACE!

AAAATTGGCATTTTCGTCGATGCCATTGGCCAAACTGAAAATTCAAGACAAAATAGATTGBATTTTATCTGCAACGT CTTCCACCT, TACAARCT TTAT AcT GACAAGTTCGTTATTCTCTACTACGTTTGTTGTGECATTTGOATTGETCG!

AAAATTGGCATTTTCGTCEATOCCATTGGCCAAACTGAARATTCAAGACARAATAGATTGGATTTTATCTGCAACGTCTTS cTACAAACT TTA AGATCCAAAATGACAAGTTCGTTATTCTCTACTACETTTGTTGTGGCATT TGEATTGOTGG!

BTGCTABCAACAACCTCTTGCCATETCCTETTEACCACTCTATEAATAACGAGACTCC GEAAGAATTGAAACCATTECAGGETEAATCTTCTACTAGAAAGT TGAACTCTTCCEE TTAAGTCARATAAAACT ACTCACACAGATGATECACAGAAACAACEEATCACGL TCTTGACTEATTAGTCCCETCATTTTEGE

CACCGATCOTTGTTGOABAACGGTACAGGACAACTG6TEAGATACTTATTECTCTGAGECOTTCTTAACTTT66TAACGTCCOACT TAGAAGATEATCTTTCAACT TGAGAAGGCGAATTCAGTTTATTTTEATGACTETGTCTACTACETGTCTTTETTGCC TAGTGCGAGAACTGACT AT CAGGSCAGTARRACCE
KpKu7

HA —

GTOBCTABCAAGAAGCTCTTGCCATGTCETGTTEACCAGTCTATGAATAAGGAGAG TG GEAAGAATTGAAACCATTGCAGGCTEAATCTTCTAGTAGAAAGT TGAACTCTTCOBETTAAGTCAAATAAAAGT AGT GAGACAGATGATGCACAGAAACAACGGATCAGGC TCTTGACTGATTAGTCCOGTCATTTTEEL

IGTGBCTAGCAACARCCTCTTGCCATGTCCTGTTEACCACTCTATGAATAACGAGAC TCCGLARGAATTGARACCATTGCAGGCTEAATCTTCTACTAGAAAGTTGAACTCTTCCBE TTARGTCARATARAACT ACT GACACAGATGATGCACAGAAACAACEGATCACGC TCTTGACTGATTAGTCCCGTCATTTTGET




193

194

195

196
197
198

TTTGBEtCtcattrEertcacabTCACCTATCARTGTATGATCACCTGBARGGAT TTCCCTACGAEACTtCaaate ttttACTTGATAATATTACTCATTATGECTCAGGAATGCAGACTGCCTGATTCARGACGCTGCTCTTCTTATTTAACACTTGTACACT AACCCCATGGARGCCAGGGAAGS GAATAACCATCTCTCTE

TGTGAAGATGTGATTGG66TACCTTCEGTCCCTTCCCTTATTEETAGAGABAC

GEATAGT TeCTA ttagaaaaTOAACTATTATAATGAS TACETCT

TTTGGttotoattttottoncaGTCACCTATCAATGTATGATCACCTGGAAGGAT TTCCCTACGAERGEtoaante tt ttACTTGATAATATTACTCAT TATGGCTCAGGAATGCAGACT GCCTGATTCAAGACGCTGCTCTTCTTATT TAACACTTGTACACT.

TTTG6TTCTCATTTTCTTCACAGTCACCTATCAATGTATGATCACCTGGAAGGAT TTCCCTACGATACTTCAAATC TTTTACTTGATAATATTACTCAT TATGGCTCAGGAATGCAGACT GCCTGATTCARGACGCTGCTCTTCTTATTTAACACTTGTACACT.
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GCGCTCEACAACCCTTAATTCGAGATAAGCTGGGGGAACATT COCGAARATGARACAAGTCGGCTGTTATAGTATATTTATTATAATATTGARAGATCTCAAAAGACTACTTATTTTTGAATGAACCAAGTATGAAATCAACCTATTTGGGETTGACCAAAATAAGTAAATATTAATTGTCGARagCaCa

TTTACTTTGT CATATAAATAATATTATAACTTTCTAGAGTTTTCTGATGAATAAAAACT TACTTGGTTCATACTTTAGT TGGATAAACCCCAACTGGTTTTATTCATTTATAATTAACAGCT egegt s

COCGAGCTGTTGGGAATTAAGCTCTAT

GCGCTCOACAACCCTTAATTCGAGATAAGCTGGGGGAACATTCECOAARATGAAACAAGTCGGCTGTTATAGTATATTTATTATAATATTGAAAGATCTCAAAAGACTACTTATTTTTGAATGAACCAAGTATGAAATCAACCTATTTGGGETTGACCAAAATAAGTARATATTAATTGTCGAR g0

GCGCTCEACAACCCTTAATTCGAGATAAGCTGGGGGAACATT COCGAARATGARACAAGTCGGCTGTTATAGTATATTTATTATAATATTGARAGATCTCAAAAGACTACTTATTTTTGAATGAACCAAGTATGAAATCAACCTATTTGGETTGACCAAAATAAGTAAATATTAATTGTCGAAAGCACA
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Figure S11.Complete sequencing results results of multi-fragment self-
assembly into the plasmid pZW1.



