
GFI-BIO-0030 - Sequence Listing-2 

SEQUENCE LISTING 

<110> NETT, Juergen 

<120> YEAST STRAINS FOR PROTEIN PRODUCTION 

<130> GFI-BIO-0030 

<150> 61/008,242 
<151> 2007-12-19 

<160> 62 

<170> FastSEQ for windows version 4.0 

<210> 1 
<211> 35 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Ura5comp5 primer 

<400> 1 
gctctagagg gacttatctg ggtccagacg atgtg 	 35 

<210> 2 
<211> 35 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Ura5comp3 primer 

<400> 2 
cgggatccgc cgccgtgccc aaagctccga aacag 	 35 

<210> 3 
<211> 31 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> URA5muT1 primer 

<400> 3 
gcagtcatca catcatcgat aatcagtact c 	 31 

<210> 4 
<211> 29 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> uRA5muT2 primer 

<400> 4 
ccgtgttgaa gttgtacgag ctgggcggc 	 29 

<210> 5 
<211> 29 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> URA5MuT3 primer 
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<400> 5 
gccgcccagc tcgtacaact tcaacacgg 	 29 

<210> 6 
<211> 29 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> uRA5MUT4 primer 

<400> 6 
cacattgaag atgtcactgg aggggtacc 	 29 

<210> 7 
<211> 29 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> URA5MUT5 primer 

<400> 7 
ggtacccctc cagtgacatc ttcaatgtg 	 29 

<210> 8 
<211> 30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> URASMUT6 primer 

<400> 8 
gctggctcgc gcgcagtgtt tttcgtgctc 	 30 

<210> 9 
<211> 46 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ARG355DIS primer 

<400> 9 
gagctcggcc agcttggccg ctaacagtaa caaaaactac cgccag 	 46 

<210> 10 
<211> 55 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ARG353-2 primer 

<400> 10 
gtcgacggat ccgtttaaac gacagccttc tttgggtcat gagtaacttc caaac 	55 

<210> 11 
<211> 56 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ARG335-2 primer 

<400> 11 
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GFI-BIO-0030 - Sequence Listing-2 
ggatccacta gtatttaaat cacggattta tgcttgatca catgaccaat cataac 	56 

<210> 12 
<211> 43 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ARG333 primer 

<400> 12 
gtcgacggcc gatggggccc gcattcttct tgcttaataa acc 	 43 

<210> 13 
<211> 48 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> GAP5CLEAN primer 

<400> 13 
ggatccctcg agagatcttt tttgtagaaa tgtcttggtg tcctcgtc 	 48 

<210> 14 
<211> 54 
<212> DNA 
<213> Artificial sequence 

<220> 
<223> GAP3CLEAN primer 

<400> 14 
gcatgcacta gtgcggccgc tgtgttttga tagttgttca attgattgaa atag 	54 

<210> 15 
<211> 44 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> CYCSCLEAN primer 

<400> 15 
gctagcttaa ttaaacaggc cccttttcct ttgtcgatat catg 	 44 

<210> 16 
<211> 54 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> CYC3CLEAN primer 

<400> 16 
gcatgcggat cccttaagag ccggcagctt gcaaattaaa gccttcgagc gtcc 	54 

<210> 17 
<211> 64 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE155L primer 

<400> 17 
ccaccgagct cggccaactc ggcctttttc aagttgatgc tatcttttat ggatattaag 60 
ccag 	 64 
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<210> 18 
<211> 44 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE153L primer 

<400> 18 
ccaccgttta aacctccatg ccacccatct aatgttgatc aacg 	 44 

<210> 19 
<211> 39 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE1K035 primer 

<400> 19 
atttaaatat gattagtacc ctcctcgcct ttttcagac 	 39 

<210> 20 
<211> 54 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE133L primer 

<400> 20 
ccaccgcatg cggccatgtt ggcccctctt ttaagcaact ctcttggtcc ttgg 	54 

<210> 21 
<211> 40 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> RCD534 primer 

<400> 21 
gatatcggcc ggccatttac aattagtaat attaaggtgg 	 40 

<210> 22 
<211> 45 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> RCD535 primer 

<400> 22 
cttaagcgga ccggtttaaa cctactaagc gacgaaaacg ggagc 	 45 

<210> 23 
<211> 53 
<212> DNA 
<213> Artificial sequence 

<220> 
<223> ADE255K0 primer 

<400> 23 
ggatgagctc ggccagttgg gcccttaaaa tcatctgcct caccccaccg acc 	53 

<210> 24 
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<211> 52 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE253K0 primer 

<400> 24 
ggatggccgg ccgacttgct aacctggctc tgccatagtt gaaaatacgt cg 	 52 

<210> 25 
<211> 56 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE235 primer 

<400> 25 
ggacgattta aatatttagt attgtttttt aatagatgta tatataatag tacacg 	56 

<210> 26 
<211> 45 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE233 primer 

<400> 26 
ggacggtcga cggccatact ggcctgagat ggatttgaaa tgctc 	 45 

<210> 27 
<211> 76 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ExmCS1 primer 

<400> 27 
aattgagatc tgaattcggt accatttaaa tggatccgcg gccgcttaat taaggcgcgc 60 
caggccataa tggcct 	 76 

<210> 28 
<211> 76 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ExMC52 primer 

<400> 28 
agctaggcca ttatggcctg gcgcgcctta attaagcggc cgcggatcca tttaaatggt 60 
accgaattca gatctc 	 76 

<210> 29 
<211> 44 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> CYO'S primer 

<400> 29 
gcaaggattt aaatacaggc cccttttcct ttgtcgatat catg 	 44 

<210> 30 
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<211> 35 
	 GFI-BIO-0030 - Sequence Listing-2 

<212> DNA 
<213> Artificial Sequence 

<220> 
<223> CYCTT3 primer 

<400> 30 
ggatccagct tgcaaattaa agccttcgag cgtcc 	 35 

<210> 31 
<211> 37 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> AOX1P-5 primer 

<400> 31 
agatctaaca tccaaagacg aaaggttgaa tgaaacc 	 37 

<210> 32 
<211> 38 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> AOX1P-3 primer 

<400> 32 
gaattccgtt tcgaataatt agttgttttt tgatcttc 	 38 

<210> 33 
<211> 45 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> TRP2-5 primer 

<400> 33 
ggccataatg gccaaacggt ttctcaatta ctatatacta ctaac 	 45 

<210> 34 
<211> 42 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> TRP2-3revised primer 

<400> 34 
ggccattatg gccaaaccat aaattcctac ttacgtcctc cg 	 42 

<210> 35 
<211> 37 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE1-3 primer 

<400> 35 
ggcgcgccct gagccaaaag accccctgcc aatgagc 	 37 

<210> 36 
<211> 39 
<212> DNA 
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<213> Artificial Sequence 

<220> 
<223> ADE1-5C-BAM primer 

<400> 36 
gcggccgcgg gtgctatcgt tttgtgcaat ttggtttgc 	 39 

<210> 37 
<211> 38 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE1-5-100 primer 

<400> 37 
gcggccgcac ttttaccaat aatcgtttat gaatacgg 	 38 

<210> 38 
<211> 34 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE1-5-186 primer 

<400> 38 
gcggccgctc cacttgaacg attcattatt caga 	 34 

<210> 39 
<211> 39 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE1-5-295 primer 

<400> 39 
gcggccgccc aatatactac tctaggaaac tcgaaaaac 	 39 

<210> 40 
<211> 38 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE1-5-325 primer 

<400> 40 
gcggccgccc tttccatgtg tcatcgcttc caacacac 	 38 

<210> 41 
<211> 39 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE1-5-ORF primer 

<400> 41 
ttaattaaat gtccattgtg aacactgatc tggacggaa 	 39 

<210> 42 
<211> 37 
<212> DNA 
<213> Artificial Sequence 
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<220> 
<223> GAPDHP-5 primer 

<400> 42 
agatcttttt tgtagaaatg tcttggtgtc ctcgtcc 	 37 

<210> 43 
<211> 34 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> GAPDHP-3 primer 

<400> 43 
gaattctgtg ttttgatagt tgttcaattg attg 	 34 

<210> 44 
<211> 42 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> 5oligoERSSKFS primer 

<400> 44 
aattccggac cggcatgcag gcctggtacc ggccggccat tt 	 42 

<210> 45 
<211> 38 
<212> DNA 
<213> Artificial sequence 

<220> 
<223> 3oligoSFSSRF primer 

<400> 45 
aaatggccgg ccggtaccag gcctgcatgc cggtccgg 	 38 

<210> 46 
<211> 44 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE23AscI primer 

<400> 46 
ggatggcgcg ccgcacatga ggctctttgc aaagttcctc cagg 	 44 

<210> 47 
<211> 44 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE25NotI-1 primer 

<400> 47 
ggatgcggcc gcgtcaaagc cgtatactcg gtagtgtgct cgcc 	 44 

<210> 48 
<211> 45 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE25NotI-2 primer 
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<400> 48 
ggatgcggcc gcgacttgac tcttcactag cctatgcaaa taagg 	 45 

<210> 49 
<211> 44 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE25NotI-3 primer 

<400> 49 
ggatgcggcc gcggttacct tttccaagaa tcgtagaaac gatt 	 44 

<210> 50 
<211> 44 
<212> DNA 
<213> Artificial sequence 

<220> 
<223> ADE25NotI-4 primer 

<400> 50 
ggatgcggcc gccttccaaa ctctcatgga ttctcaggta atag 	 44 

<210> 51 
<211> 59 
<212> DNA 
<213> Artificial sequence 

<220> 
<223> ADE2-S'Paclnew primer 

<400> 51 
ggccttaatt aaatggattc tcaggtaata ggtattctag gaggaggcca gctaggccg 59 

<210> 52 
<211> 37 
<212> DNA 
<213> Artificial sequence 

<220> 
<223> AOX1P-5 primer 

<400> 52 
agatc aaca tccaaagacg aaaggttgaa tgaaacc 	 37 

<210> 53 
<211> 38 
<212> DNA 
<213> Artificial sequence 

<220> 
<223> AOX1P-3 primer 

<400> 53 
gaattccgtt tcgaataatt agttgttttt tgatcttc 	 38 

<210> 54 
<211> 1831 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> ADE 1 5' seq for Knockout 

<400> 54 
Page 9 



OT Gaud 

tttT 
Ott 
08ET 
OZET 
09ZT 
0OZT 
OtTT 
020T 
OZOT 
096 
006 
0178 
08L 
OZL 
099 
009 
OtS 
08t 
OZt 
09E 
00E 
OtZ 
08T 
OZT 
09 

1.EIEEP6e2P7 
Ufll5PEDEE 
P6e6Ernee 
24D1.V77P5D 
7e71111E16 
11EDED-flDP 
7171.661E4P 
14P167Doce 
zu661141a6 
punlE666e 
elpp166eup 
11E0121611 
4626ebeDup 
661e7e1ual 
PDEUDDDleD 
27763261E 
Pub61;66eb 
Di6b16e61D 
26eepllb]; 
Dllbb)Dllp 

epoellem 
66bp6eltDp 
lEeD461Dee 
76ee116261 
bee61PDP;) 
661u16uplp 
266)1612Pb 
pee616ePul 
1121;07D11 

9S <NZ> 

Men,  
2D16PEPDDD 6peplbllue 
PPD6PD1Pe6 Eepeu6flup 
6eDebD6166 byeepubfta 
be6r16eubb e7eE611.761 
plea666abb a676e61.171 
1ee611e6E7 p66b566pul 
bb66a314Da aDEPEIDEfl) 
pleozpapza 6221166777 
D126PPEED2 EDUfleepel 
Ee612161ED 167E156511 

DEEDDe5611 6;76162251 D71D1blEDU 
fle6D2PEE6 PeDDP65174 1PPEPED&fl 
13PE7EP61e 617111D12D TeDE6DDDEP 
17E621666Z 6D11DD1PE5 E7DDE2E0-26 
UPD1D66DE D111P617UP 561P11eD16 
111P1ee661 PlEPETEP6P P6E0111EDE 
76EUDD1D17 I.E52651.651. 261617212e 
411e1p7eu6 7eD3E741DD elouu616n 
eD116u61D6 P1a616ee71 71Ple6b6EP 
auftplEall 661.62e2661 e6Eoe2pp66 
666e76611E o176e6611) 76146143ee 
D1PEEP1112 011eOle411 ODDlaeppuu 
RE;bealppz 662411a1DD 1UPET2E1ED 
e6eD111.41.] ADI.DDI-DDD e1bu11r61P 

SS <0017> 

anwpouN Joi bas ,E I 3CIV <EZZ> 
<OZZ> 

PRee12D614 6P6P6PEDDP 66PEDDI.E6E DaDfteDEED 
D6DD1P66E7 theD6eDell 2ePPDPEDP4 PPEOPPPEPD 
D6PEPPDZE2 DPIXEDDDD1 66e1.714ePP PD6E611PD6 
7n6D1.16eD 113E26Dee6 REDEleplft P66PPI.PEE6 

111.2e667u u6eeb1au64 Deapeap616 
6e6a6Dulee ra617urb76 Dau616D6a6 
1166E66pa7 TelulEablp ep11D6146e 
PUDDPP677 p6eleDDep4 a76;1D61ee 
Db667D11ou 771D7D1127 U666e2b2P7 
776UU71114 7717766E61 I276161E17 
1P61.61fl1:e DDUDaYeaDD 
165D46DUIT DPUPPDDEal 
26661DE2E7 16117Dpup7 
DeDualzul 16e6uppe6D 
1VE7I.76D1P a61.11.6e65p 

1.66e767u11 
Dep6Dlleec 
be1pu6e617 
6p11DfluE6  
ne166e6pe 
6611117166 
vee6Deglep 
271E61ee7e 
Teep61D1PD 

aDuanbas 

TEST 
008T 
Oter 
089T 
OZ9T 
09ST 
00ST 
OttT 
08ET 
OZET 
09ZT 
0OZT 
(WET 
0801 
OZOT 
096 
006 
Ot8 
08L 
OZL 
099 
009 
OtS 
08t 
OZt 
09E 
00E 
OtZ 
08T 
OZT 
09 

6 E661e76616 
1D6ee6e6b7 p61ee71426 
6-e137npu1 66261E67DD 
61.56bpDp71 Dleeetuppe 
1611DDD6a7 plaellbeeD 
;uollDubll 1)21Ye1beD 
61BEDDI.DD1 172761.7PED 
17e6lePER1 e71D1157;6 
1bee6n61) 1u77eve6e1 
Dlalyeepla b1PED61-11:2 
eni_auteu6 -2161e6162D 
'2E31.6122PP 6051717176 
61.DPEIDEPE6 617E6212e5 
leP166;111. D;aeelp76; 
zpppoieeppl 161JDeen16 
a611771pp6 a73a1aD111 
Deppuupolr 2672I.DD6E6 
DPE61eDDE1 ebuyeE66b; 
1671D116E7 e6617ulpae 
p6a111DaDD 116epEe676 
b7D114D6le lleepTenD 
Ee6PD2ED6D lel2'2E7661  

LEPW-1-1v <ETZ> 
YNa <ZTZ> 

tttT <UTZ> 
SS <OTZ> 

661e6p11ED ee71a6116D 
31E2667761 3EeE1Je61l 
ambeeelp 1.762DDD7E; 
E16Dee61EE peefteu6e61 
1611116e6 1Deq.ueelbe 
1171e61326 -261.1D61DEe 
117ePDPDD1 1D1ED27e7D 
1.51167711 P16E11117e 
PEDEEDEUED DlUODUEDDD 
6e1D11711 }WeeflEDUE 
DDY6PbeflE PEU647ee33 
elePP1111D 616P71D11. 
161261.De77 P7261E2E76 
si6;1.alal.au  pe16Daelpe 
666716611e epb6614174 
D1.61.61D161 iffDereplzwa 
141D6D621; 11.17eDep66 
eplu7en6e 6761paepee 
2261DD1161 p6yern6aP 
1e77ETP61-2 buppaovele 
11e1pE3u71 1n1P6DleR 

D11;1-n61 677e37e66e 
6pu1D6167D 11Dllueppa 
le3DP6;an 1117672111 
a6616Db6De EDEUD1PDE6 
VeleDDDDE 66261561; 
EEIEDDYBEET Elpeopolub 
leeD1D614D 1DP611462e 
PeD17flE71 befte71PPRE) 
peauE6lbe6 PEDfllaDlE 
7lugp6le61 16PeD11.111- 

61.1.-e7126DD DeD12EE76 
1661'2E7E26 1161.171Ueb 
D5111.1DE2E 6.eappE11pe 
662D212666 1DE1111E1P 
11ep7a1p1D eleDD6elel 
71b3e66T6e le;a16Deez 
671171264; 661D11112; 
1}1717476 1116E6E216 
6flpu6Dueb 1-261.-epp1pp 
fleDDDED11 Dp66e1PP17 
7pe6111e6p rebel271.16 
epEquepple 6E7171.1162 
27ne166e6 aap661eee2 e6Ep6appap 
161D627141 7E0D62176; 11EDD11De 22EQ.1161D 

DI.117-e6.26 fl16P6Ebbe ED46eDEEDE .e.62DE7251 
3232216361 171141DDD6 7113266126 61eDe63.2DD 
17E1.666e6 4-apee61.D15 bp612l2fl2 EDDDEleltree 
PE12256114 17166276E6 1171PE661e 1D1E6E771E 
77147511.Ee DE015UP124 D1126D1e1eD DM.2161e6 
1E514E7155 1476,1-61lee 6111e71314 7111616116 
162762;162 EelaD2ve61 6eDDErebnu 1661e1411 

e-6up.s!_i aDuanbas - 0E00-0I8-Id9 



<211> 1510 
<212> DNA 
<213> Pichia pastoris 

<400> 56 
gggtgctatc 
tactaagctt 
acggatattt 
tccacttgaa 
tgaagagtat 
tctaggaaac 
ccttccaagt 
aggaaaggtt 
ccgtatctcc 
gactcagctc 
tgcttctaat 
caaatctcaa 
agccattgtc 
tgtccatgga 
gattttcaca 
acaagctgct 
gttgtattct 
attcgaattt 
agattcttct 
cgataagcag 
agccatggat 
aattactggc 
gaaatttccc 
gatcataaag 
cgaatgaatg 
tttggctcag 

gttttgtgca atttggtttg 
ctccgtaatt agtggtattt 
ttcgacctta tccagtgcca 
cgattcatta ttcagaaaaa 
aagagtatta agcattaaac 
tcgaaaaatt cctttccatg 
atgtccattg tgaacactga 
agagacattt atgcagtcga 
gcttacgatg tgattatgac 
tcagttttct ggtttgattt 
gacaaggaag tctttgcttt 
ttagagggac gatccttgat 
agaggttaca tcactggaag 
gtcaaggttg aaaacgagaa 
ccttcaacga aagctgaaca 
gagattgtag gtaaagacat 
gctgcaaaaa acttcgccct 
ggactggacg aaaacaatga 
agattttgga atcaaaagac 
tttctcagag attggttgac 
gcagaaattg ctatcaagag 
aagaaatggg cttgaatgat 
ttattcttcc aattccatat 
tgaaatcatt caagtaacca 
tcggtctgag tagtcaattt 

Thr Asp Leu Asp Gly 
10 

Asp Ile Tyr Ala Val 
25 

Arg Ile Ser Ala Tyr 
40 

Gly Lys Ile Leu Thr 
55 

Pro Tyr Ile Lys Asn 
70 
Ala Leu Leu Pro Ser 

90 
Glu Gly Arg Ser Leu 

Ile Leu 

Asp Glu 

Asp Val 

Gln Leu 
60 

His Leu 
75 
Lys Leu 

Ile Val 
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ctggagagtc gaccaagaga tgataactgt 60 
tgtaactttt accaataatc gtttatgaat 120 
aatcacgtaa cttaatcatg gtttaaatac 180 
agtcaggttg gcagaaacac ttgggcgctt 240 
atctgaactt tcaccgcccc aatatactac 300 
tgtcatcgct tccaacacac tttgctgtat 360 
tctggacgga atcctacctt taatcgccaa 420 
tgagaacaac ttgctgttcg tcgcaactga 480 
aaacggtatt cctgataagg gaaagatttt 540 
tttggcaccc tacataaaga atcatttggt 600 
actaccatca aaactgtctg aagaaaaata 660 
agtaaaaaag cacagactga tacctttgga 720 
tgcatggaaa gagtacaaga actcaaaaac 780 
ccttcaagag agcgacgcct ttccaactcc 840 
gggtgaacac gatgaaaaca tctctattga 900 
ttgtgagaag gtcgctgtca aggcggtcga 960 
tttgaagggg atcattattg ctgatacgaa 1020 
attggtacta gtagatgaag ttttaactcc 1080 
ttaccaagtg ggtaaatcgc aagagagtta 1140 
ggccaacgga ttgaatggca aagagggcgt 1200 
taaagaaaag tatattgaag cttatgaagc 1260 
tagtaccctc ctcgcctttt tcagacatct 1320 
aaaatcctat ttaggtaatt agtaaacaat 1380 
ttccgtttat cgttgattta aaatcaataa 1440 
gttgccttgg agctcattgg cagggggtct 1500 

1510 

<210> 57 
<211> 304 
<212> PRT 
<213> Pichia pastoris 

<400> 57 
Met Ser Ile 
1 

Val Asn 
5 

Lys Gly Lys val Arg 
20 

Phe val Ala Thr Asp 
35 

Gly Ile Pro Asp Lys 
50 

Phe Asp Phe Leu Ala 
65 
Asp Lys Glu Val Phe 

85 
Tyr Lys Ser Gln Leu 

Asn 

Ile Ala 
15 
Leu Leu Asn 

30 
Ile Met Thr Asn 
45 
Ser Val Phe Trp 

Val Ala Ser Asn 
80 

Ser Glu Glu Lys 
95 

Lys Lys His Arg 
100 	 105 	 110 

Leu Ile Pro Leu Glu Ala Ile Val Arg Gly Tyr Ile Thr Gly Ser Ala 
115 	 120 	 125 

Trp Lys Glu Tyr Lys Asn Ser Lys Thr Val His Gly Val Lys Val Glu 
130 	 135 	 140 

Asn Glu Asn Leu Gln Glu Ser Asp Ala Phe Pro Thr Pro Ile Phe Thr 
145 	 150 	 155 

	
160 

Pro Ser Thr Lys Ala Glu Gln Gly Glu His Asp Glu Asn Ile Ser Ile 
165 	 170 
	

175 
Glu Gln Ala Ala Glu Ile Val Gly Lys Asp Ile Cys Glu Lys Val Al a 

180 	 185 	 190 
Val Lys Ala Val Glu Leu Tyr Ser Ala Ala Lys Asn Phe Ala Leu Leu 

195 	 200 	 205 
Lys Gly Ile Ile Ile Ala Asp Thr Lys Phe Glu Phe Gly Leu Asp Glu 

210 	 215 	 220 
Asn Asn Glu Leu val Leu Val Asp Glu Val Leu Thr Pro Asp Ser Ser 
225 	 230 	 235 

	
240 

Pro Leu 
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Arg 

Tyr 

Gly 

Glu 

Phe 

Asp 

Lys 

Lys 
290 

Trp 

Lys 

Glu 
275 
Tyr 

Asn 

Gln 
260 
Gly 

Ile 

Gln 
245 
Phe 

Val 

Glu 

GFI-BIO-0030 - Sequence Listing-2 
Lys Thr Tyr Gln Val Gly Lys Ser Gln Glu Ser 

250 	 255 
Leu Arg Asp Trp Leu Thr Ala Asn Gly Leu Asn 

265 	 270 
Ala Met Asp Ala Glu Ile Ala Ile Lys Ser Lys 

280 	 285 
Ala Tyr Glu Ala Ile Thr Gly Lys Lys Trp Ala 

295 	 300 

<210> 58 
<211> 1016 
<212> DNA 
<213> Artificial 	Sequence 

<220> 
<223> ADE 2 5' 	seq for Knockout 

<400> 58 
agttgggccc ttaaaatcat ctgcctcacc ccaccgacca atgggaattc tagaaacaat 60 
ttcattgctc ttcttctcgt taccataaga atcggctgtc atgtttgact taacgaaccc 120 
tggaacaagg gaattcacgg taataccttt tggagcaagt tcaaccgata gagccttcat 180 
taatgagttg attgcacctt tggtggtcgc atataccgat tgattcgggt aggtcacttc 240 
gaaactgtac agggaggcag taaagatgat cctaccctta atctggttct taataaagtg 300 
tttagtgact agctgtgtca atctaaatgg aaaatcgaca tttacctttt ggatagccgc 360 
gtaatctttc tccgtaaaac ttgtaaactc agatttaatg gcaatggcag cgttgttgat 420 
taaaatgtca atctttccag tggaactctt ctccaccgca ggactcgtta cggtctcttc 480 
cagctttgca agatcggcat ccactagatc caactcaatt gtatgtatgg aggcaccatc 540 
ggcatttgac attctcacct cttcaatgaa agccgttggg tctgtagaag gtctatggat 600 
aagaataagt tctgcacctg cttcataaag tcctcgaact attccttggc ctaatccgct 660 
ggtaccaccg gtgatcaagg cgaccttacc attcaaagaa aacaaatcag cggacattag 720 
cgacttgaat agggaatggg ttagacaaat gaaagccgac gagccagcac tttatagtaa 780 
gtgcaggtga gtcaataaga ataaatgtat ggcttgctgt ccctatcgcg taagaagctt 840 
actaagatcg cctaaattga aaagttgaac aaatcagttc tagctggcct ccatcagcat 900 
ttcgttctcc tctgatcatc tttgccaatc gctagcatgc cctcagcgtg caaggaaaag 960 
cacgcttctt tcttatcgac gtattttcaa ctatggcaga gccaggttag caagtc 1016 

<210> 59 
<211> 1676 
<212> DNA 
<213> Artificial sequence 

<220> 
<223> ADE 2 3' 	seq for Knockout 

<400> 59 
atttagtatt gttttttaat agatgtatat ataatagtac acgtaactta tctattccat 60 
tcataatttt attttaaagg ttcggtagaa atttgtcctc caaaaagttg gttagagcct 120 
ggcagttttg ataggcatta ttatagattg ggtaatattt accctgcacc tggaggaact 180 
ttgcaaagag cctcatgtgc tctaaaagga tgtcagaatt ccaacatttc aaaattatat 240 
ctgcatgcgt ctgtaatact ggaactgtta tttttctggt caggatttca ccgctcttgt 300 
cgtcatgttt ctcgtcgtct gaaagtaaac tgactttcct ctttccataa acacaaaaat 360 
cgattgcaac ttggttattc ttgagattga aatttgctgt gtcttcagtg cttagctgaa 420 
tatcaacaaa cttacttagt actaataacg aagcactatg gtaagtggca taacatagtg 480 
gtattgaagc gaacagtgga tattgaaccc aagcattggc aacatctggc tctgttgata 540 
ctgatccgga tcgtttggca ccaattcctg aaacggcgta gtgccaccaa ggtttcgatt 600 
tgagaacagg ttcatcatca gagtcaacca ccccaatgtc aatggcaggc tccaacgaag 660 
taggtccaac aacaacagga agtatttgac cttgaagatc tgttccttta tgatccacca 720 
caccttgccc caattccaat aactttacca gtcccgatgc agacatgata actggtacta 780 
atgatctcca ttgattttcg tcggcactac gtaaagcctc caaaaatgaa ttcagaatat 840 
cttctgaaac tagattctgc ttctgtgatt caagcattgc tttatgtaga catctcttga 900 
ataaaagcaa ttctccacat attggtgtgt gtaagataga tctggaaaga tgtatctgga 960 
atagtccagt caacgttgtg caattgatta gcattacctt actgtgaaca tctctatcta 1020 
caacaacaga ctcaattcga tagacgttcc gggaaagttt ttcaagcgca ttcagtttgc 1080 
tgttgaacaa agtgactttg ctttccaatg tgcaaatacc cctgtatatc aagtccatca 1140 
catcactcaa gaccttggtg gaaaagaatg aaacagctgg agcataattt tcgaatgaat 1200 
taggtaaggt cacttcatcc ttatctgttg taatgctata atcaatagcg gaactaacat 1260 
cttcccatgt aacaggtttc ttgatctctg aatctgaatc tttatttgaa aaagaattga 1320 
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Ile Gly Ile Leu Gly 
10 

Ala Ser Arg Leu Asn 
25 

Pro Ala Lys His Ile 
40 

Lys Asp Glu Glu Ala 
55 

Thr Val Glu Ile Glu 
70 
Asp Arg Thr Gly Ile 

90 
Ile Lys Asp Lys Tyr 

105  

Gly Gly Gln Leu Gly Arg 
15 

Ile Lys Thr Val Ile Leu 
30 

Asn Ala Ala Gln Asp His 
45 

Ile Ala Lys Leu Ala Ala 
60 

His Val Asn Thr Asp Ala 
75 
	

80 
Lys Ile Tyr Pro Leu Pro 

95 
Leu Gln Lys Glu His Leu 

110 

GFI-BIO-0030 - Sequence Listing-2 
gggaattcaa ggtcattagg gtattccatt gttagttctg 
ccttcgttaa gacgatggaa aatagctaat ctgtacaata 
ctctctctat ccatcagttg acgtgttgag gatatctgaa 
tcaggcatgc tcgtatagct ggcaagcatg ttattcagct 
tggaaaccat ctatagattc ccgaaaaaac ttatacccac 
gtcagtgaca tcaaagagca tttcaaatcc atctca 

aaaaagactc atcactcatt 
gtctaggttt aaagggatca 
accagatact tctaacgaag 
ctagctcttt ccactgcgaa 
ttaccaagtt agaagccctt 
tgagggtttc actgagcata 

<210> 60 
<211> 2018 
<212> DNA 
<213> Pichia pastoris 

1380 
1440 
1500 
1560 
1620 
1676 

60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 

<400> 60 
gtcaaagccg 
agcctatgca 
actctcatgg 
gttgaggccg 
gctaagcaca 
atcgccaagt 
gatgctctaa 
atcgaactaa 
gtgacaaagt 
aatggatttc 
gtagtggagt 
tatgccgaga 
gaaggcgaag 
attgtgtatg 
gaaaacactg 
tctgatggag 
acaatcgatg 
ccaatgccac 
gttttgggtg 
cccggtgctt 
atcaacataa 
gaatcaaccc 
atcatgggtt 
tttggtgttc 
agatatgcct 
gctgctcatc 
gtcaagggct 
ggtgttcctg 
aggattttag 
atggagaccg 
ttgaagaatc 
gtaacttatc 
aaaagttggt 
cctgcacctg  

tatactcggt 
aataaggtta 
attctcaggt 
ctagcaggct 
ttaatgctgc 
tagctgccaa 
agagagttca 
tcaaggataa 
ctcagggtat 
catatctgtt 
ctaaagagga 
agtttgctcc 
tattctccta 
ctccggccag 
tgaagacttt 
aacttcttgt 
catgtgtaac 
tagatttcac 
ctgaaaaatc 
ctgtatatct 
taggatcttc 
acttaccatc 
cagactctga 
cattcgaagt 
ttgaagccgc 
ttccaggaat 
ctacgttgga 
tggctacggt 
gtacaattga 
aagtgttggg 
gtctttgaat 
tattccattc 
tagagcctgg 
gaggaacttt  

agtgtgctcg 
ccttttccaa 
aataggtatt 
caatatcaag 
gcaagaccac 
atgtgatgtt 
agacagaact 
gtacttgcaa 
agaatctaat 
gaagtcccgg 
catcagtaag 
ttttgttaaa 
cccaaccgta 
agttaatgac 
cccaggcgct 
aaatgagatt 
atctcagttc 
caaactatct 
tcacggggaa 
gtacggaaag 
catgttggaa 
cagtactgta 
tctacctgtg 
tactattgtc 
tagtagaggt 
ggttgctgcc 
tggtgtagac 
tgctatcaac 
ccacaaatgg 
gaaggcatcc 
ttagtattgt 
ataattttat 
cagttttgat 
gcaaagagcc  

ccaaaaataa 
gaatcgtaga 
ctaggaggag 
accgtgattc 
atcgacggat 
ctcactgtag 
ggaatcaaga 
aaggaacatt 
gaaaaggcgc 
actatggctt 
gcattagaat 
gaattagcgg 
gaaactgtgc 
accatccaaa 
ggaatcttcg 
gctccaaggc 
gaagcacatg 
acttccaaca 
ttagagtttt 
accacccgat 
gcagaacaaa 
tcagctgaca 
atttcgaaag 
tctgctcata 
atcaaggcta 
atgactccgt 
tcgctacact 
aacgccacca 
caaaaggaaa 
aacttggaat 
tttttaatag 
tttaaaggtt 
aggcattatt 
tcatgtgc  

atttgacttg 
aacgattaaa 
gccagctagg 
ttgatgatgg 
cattcaaaga 
agattgagca 
tatatccttt 
tgatcaagca 
tgcttttgtt 
atgatggaag 
tcttgaaaga 
taatggttgt 
acaaggacaa 
agaaagctca 
gagttgagat 
cccacaattc 
taagagccat 
ccaacgctat 
gtagaagagc 
tggctcgtaa 
agttagagta 
ctaaaccgtt 
gttgcgatat 
gaacaccaca 
tcattgcagg 
tgccagtcat 
cgattgtcca 
atgccgctct 
tgtccaagta 
ctgaagggta 
atgtatatat 
cggtagaaat 
atagattggg  

actcttcact 
aaacttccaa 
ccgaatgatt 
tttttcacct 
tgaggaggct 
tgtcaacaca 
accagagaca 
caacatttcg 
tggagaagag 
aggcaatttt 
tcgtccattg 
gagatcactg 
tatctgtcat 
aatattagct 
gttcctattg 
tggtcactat 
aactggtctg 
tatgctcaat 
cttagaaaca 
gatgggtcat 
cattctagaa 
ggttggagtt 1320 
tttaaaacag 1380 
gagaatgacc 1440 
tgctggtggt 1500 
tggtgttcct 1560 
aatgcctaga 1620 
gttggccatc 1680 
tatgaatgca 1740 
tgaatcctat 1800 
aatagtacac 1860 
ttgtcctcca 1920 
taatatttac 1980 

2018 

<210> 61 
<211> 563 
<212> PRT 
<213> Pichia pastoris 

<400> 61 
Met Asp Ser Gln Val 
1 	 5 
Met Ile Val Glu Ala 

20 
Asp Asp Gly Phe Ser 

35 
Ile Asp Gly Ser Phe 

50 
Lys Cys Asp Val Leu 
65 
Leu Lys Arg Val Gln 

85 
Glu Thr Ile Glu Leu 

100 
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<400> 62 
Met Asp Ser Arg Thr 
1 	 5 

Val Gly Ile Leu Gly 
10 

Gly Gly Gln Leu Gly Arg 
15 

GFI-BI0-0030 - Sequence Listing-2 
Ile Lys His Asn Ile Ser val Thr Lys Ser Gln Gly Ile Glu Ser Asn 

	

115 	 120 	 125 
Glu Lys Ala Leu Leu Leu Phe Gly Glu Glu Asn Gly Phe Pro Tyr Leu 

	

130 	 135 	 140 
Leu Lys Ser Arg Thr Met Ala Tyr Asp Gly Arg Gly Asn Phe val Val 
145 	 150 	 155 	 160 
Glu Ser Lys Glu Asp Ile Ser Lys Ala Leu Glu Phe Leu Lys Asp Arg 

165 	 170 	 175 
Pro Leu Tyr Ala Glu Lys Phe Ala Pro Phe Val Lys Glu Leu Ala Val 

180 	 185 	 190 
Met Val val Arg Ser Leu Glu Gly Glu Val Phe Ser Tyr Pro Thr Val 

	

195 	 200 	 205 
Glu Thr Val His Lys Asp Asn Ile Cys His Ile Val Tyr Ala Pro Ala 

	

210 	 215 	 220 
Arg val Asn Asp Thr Ile Gln Lys Lys Ala Gln Ile Leu Ala Glu Asn 
225 	 230 	 235 	 240 
Thr val Lys Thr Phe Pro Gly Ala Gly Ile Phe Gly val Glu Met Phe 

245 	 250 	 255 
Leu Leu Ser Asp Gly Glu Leu Leu Val Asn Glu Ile Ala Pro Arg Pro 

260 	 265 	 270 
His Asn Ser Gly His Tyr Thr Ile Asp Ala Cys Val Thr Ser Gln Phe 

	

275 	 280 	 285 
Glu Ala His Val Arg Ala Ile Thr Gly Leu Pro Met Pro Leu Asp Phe 

	

290 	 295 	 300 
Thr Lys Leu Ser Thr Ser Asn Thr Asn Ala Ile Met Leu Asn Val Leu 
305 	 310 	 315 	 320 
Gly Ala Glu Lys Ser His Gly Glu Leu Glu Phe Cys Arg Arg Ala Leu 

325 	 330 	 335 
Glu Thr Pro Gly Ala ser Val Tyr Leu Tyr Gly Lys Thr Thr Arg Leu 

340 	 345 	 350 
Ala Arg Lys Met Gly His Ile Asn Ile Ile Gly ser Ser Met Leu Glu 

	

355 	 360 	 365 
Ala Glu Gln Lys Leu Glu Tyr Ile Lein Glu Glu Ser Thr His Leu Pro 

	

370 	 375 	 380 
Ser Ser Thr Val Ser Ala Asp Thr Lys Pro Leu Val Gly Val Ile Met 
385 	 390 	 395 	 400 
Gly Ser Asp Ser Asp Leu Pro Val Ile Ser Lys Gly Cys Asp Ile Leu 

405 	 410 	 415 
Lys Gln Phe Gly Val Pro Phe Glu val Thr Ile Val Ser Ala His Arg 

420 	 425 	 430 
Thr Pro Gln Arg Met Thr Arg Tyr Ala Phe Glu Ala Ala Ser Arg Gly 

	

435 	 440 	 445 
Ile Lys Ala Ile Ile Ala Gly Ala Gly Gly Ala Ala His Leu Pro Gly 

	

450 	 455 	 460 
Met Val Ala Ala Met Thr Pro Leu Pro Val Ile Gly Val Pro val Lys 
465 	 470 	 475 	 480 
Gly Ser Thr Leu Asp Gly Val Asp Ser Leu His Ser Ile Val Gln Met 

485 	 490 	 495 
Pro Arg Gly Val Pro Val Ala Thr Val Ala Ile Asn Asn Ala Thr Asn 

500 	 505 	 510 
Ala Ala Leu Leu Ala Ile Arg Ile Leu Gly Thr Ile Asp His Lys Trp 

	

515 	 520 	 525 
Gln Lys Glu Met Ser Lys Tyr Met Asn Ala Met Glu Thr Glu Val Leu 

	

530 	 535 	 540 
Gly Lys Ala Ser Asn Leu Glu Ser Glu Gly Tyr Glu Ser Tyr Leu Lys 
545 	 550 	 555 	 560 
Asn Arg Leu 

<210> 62 
<211> 571 
<212> PRT 
<213> saccharomyces cereviseae 
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Thr Ile 

Val Pro 

Ile Lys 
245 

Leu Glu 
260 
Asn Ser 

Ala 

Ser 

Asp 

Ala 
340 
Asn 

Cys 

Lys 

Leu 

Ala 
420 
Ile 

His 

Phe 

Lys 
325 
Thr 

Arg 

Glu 

Ile 

val 
405 
Ala 

Val 

Ser Ala 

Ala Ala 

Ile Gly 
485 

His Ser 
500 
Ile Asn 

Ala Tyr 

Gln Glu 

Ala 

Ser 

Phe 

Leu 

Gln 
85 
Arg 

Gly 

GFI-BI0-0030 - sequence Listing-2 
Ala Asn Arg Leu Asn Ile Lys Thr Val Ile Leu 

25 	 30 
Pro Ala Lys Gln Ile Ser Asn Ser Asn Asp His 

40 	 45 
Pro Leu Asp Ile Glu Lys Leu 	Glu 

60 
Glu Ile Glu His Val 

75 

Met Ile val Glu 
20 

Asp Ala Glu Asn 
35 

Val Asn Gly Ser 
50 

Lys Cys Asp val 
65 
Leu Lys Asn Leu 

Pro Glu Thr Ile 
100 

Leu Ile Lys Asn 
115 

Ala Ser Glu Thr 
130 

Phe Val Leu Lys 
145 
val Val Lys Asn 

Asp Arg Pro Leu 
180 

Ala Val Met Ile 
195 

Ile val Glu 
210 

Pro Ala Arg 
225 
Glu Asn Ala 

Met Phe Tyr 

Arg Pro His 
275 

Gln Phe Glu 
290 

Asn Phe Thr 
305 
Val Leu Gly 

Arg Ala Leu 

Ser Arg Pro 
355 

Met Ala Glu 
370 

Ile Pro Ile 
385 
Val Lys Pro 

Val Met Ser 

Glu Val Thr 
435 

Tyr Ala Ile 
450 

Ala Gly Gly 
465 
Leu Pro Val 

Asp Ser Leu 

Thr val Ala 
515 

Leu Leu Gly 
530 

Leu Leu Lys 
545 

Leu Ile Gln Asp 
105 

Ile Ala Val Thr 
120 

Ser Leu Leu Asn Val 
135 

Ser Arg Thr Leu Ala 
150 

Lys Glu Met Ile Pro 
165 
Tyr 	 Lys 

Val 

Ser Asn 
55 

Thr Ile 
70 
Val Lys His 

Ala 

Arg 

His 

Asp 
230 
Ser 

Thr 

Gly His 

Leu Arg 
295 

Ser Thr 
310 
His Thr 

Pro Gly 

Lys Val 

Gln Arg 
375 
Val 

Ile 

Ala 

Ala 

Ser 
390 
Gly 

Cys 

Ser 

Ser 

His 
470 
val 

Ile 

Asn 

Asp 

Glu 
550 

Glu 

Ser 

Lys 
215 
Ser 

Phe 

Gly Leu 
265 

Tyr Thr Ile Asp Ala Cys 	Thr Ser 
280 	 285 
ser Ile Leu Asp Leu Pro Met Pro Lys 

300 
Ile Thr Thr Asn Ala Ile Met Leu Asn 

315 	 320 
Lys Asp Lys Glu Leu Glu Thr Cys Glu 

330 	 335 
Ser Ser Val Tyr Leu Tyr Gly Lys Glu 

345 	 350 
Gly His Ile Asn Ile Ile Ala Ser Ser 
360 	 365 
Leu Asn Tyr Ile Thr Gly Arg Thr Asp 

380 
Ala Gln Lys Leu Asp Leu Glu Ala Met 

395 	 400 
Ile Met Gly ser Asp Ser Asp Leu Pro 

410 	 415 
val Leu Lys Asp Phe Gly val Pro Phe 

425 	 430 
His Arg Thr Pro His Arg Met Ser Ala 
440 	 445 

Lys Arg Gly Ile Lys Thr Ile Ile Ala Gly 
455 	 460 
Leu Pro Gly met Val Ala Ala Met Thr Pro 

475 	 480 
Pro Val Lys Gly Ser Cys Leu Asp Gly val 

490 	 495 
Val Gln Met Pro Arg Gly Val Pro Val Ala 

505 	 510 
Ser Thr Asn Ala Ala Leu Leu Ala Val Arg 

520 	 525 
Ser ser Tyr Thr Thr Lys Met Glu Gln Phe 
535 	 540 
Glu val Leu Val Lys Ala Gln Lys Leu Glu 

555 	 560 
Page 15 

val 
200 
Asp 

Val 

Pro 

Glu 

Trp 
185 
Asn 

Asn 

Gln 

Gly 

Pro 	Leu Lys
90 	

Lys 

Lys Tyr Ile 

Gln Ser val Pro 
125 

Gly Arg Asp Leu 
140 

Tyr Asp Gly Arg 
155 

Glu Ala Leu Glu 
170 
Ala Pro Phe Thr 

Gly Leu Val Phe 
205 

Ile Cys Asp Leu 
220 

Leu Lys Ala Lys 
235 

Cys Gly Ile Phe 
250 
Leu Ile 

Cys 

Leu Leu 

Gly Val 
255 

Asn Glu Ile Ala Pro 
270 
Val 

Ala 

Asp Val Pro 

Ile Tyr Pro 
95 

Gln Lys Glu 
110 
Val Glu 

Gly 

Gly 

Val 

Lys 
190 
Ser 

Phe Pro 

Asn Phe 
160 

Leu Lys _ 
175 
Glu Leu 

Tyr Pro 

Tyr Ala 

Thr 
80 
Ser 

His 

Gln 

Ala 
240 
Glu 



GFI-BIO-0030 - Sequence Listing-2 
Thr val Gly Tyr Glu Ala Tyr Leu Glu Asn Lys 

565 	 570 
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