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<110>

<120>

<130>

<150>
<151>

<160>
<170>
<210>
211>
<212>
<213>

<400> 1
gattagatct

58

1
597
DNA

aaacagcgag
attreetttt
taaattgtat
caattaatct
aagagcttct
attattcgct
ggtcacggtt
cttcgagceca
tgctecacea
<210> 2

3
<213>

<400> 2
ctgcagaact

tacttctact
cceteccteg
atgcaactct
gctctcgege
ttgccagegy
aatgaggcga
gaattgggct
ggctgatcct

613

tgctgatagg
atctagaagt
cgttrtrett
tcatcgaaag
tggaattcac
tctctgegag
tctacctege
gctgggctec
aggacctcac

tcgaatcttt

1434
DNA
Rhodosporidium

acgccctete
gcctgecatce
tctcgggagg
acgcaacgtt
tgcecgacgg
cggtcaaggt
agggtgagat
cgggagtcgt
tccgttegtt

SEQUENCE LISTING

PatentIn version 3.5

Ustilago maydis

caggtttgct
gataagcgga
ttttcactce
ccacagttga
gcgctcagat
gtggttgcce
tcgcaccctt
gtgrtgatge
tcttcaagaa
ctttctegtt

toruloides

acacccaact
gacatccggg
cagtgtctga
cggcacagaa
tgtcgtctat
tgagatggag
ggtgetggtg -
gcagattgag
gcaaggatcg

yla

tggagaatgg
aagaatctga
acatcgtcgt
atacatcagc
cagtccatag
gtgtttcteg
ggcctgctga
tgggacggcg
caagcgctgt

tcgaaaccaa

tcegactega
cgggtcgetg
cagaagcttt
gtcgccaage
tacgaggcgg
acggagaagg
gagactctta
gagtcgttgc
tctgcatgtt
Page 1

Temasek Life Sciences Laboratory Limited

ggggaaaaga
cttgctgtga
gcgtgcacag
ccgatgtgga
agtcgacttc
ctgggaaaaa
aggaaacagc
Caaagtgggg
cgccatcgte

aacactcttc

ccggeggtac
cctaccctgt
gcgcgcagta
tccgegeatce
agaagctcga
cgggagtagc
cggtggagca
tcgtcaaget
tcgettetct

ctgaccgaag
tcagcagceca
tctgcatgtg
tttcgaaaac
ggctgtttce
aggatcgatt
gccgagacte
cccgegeact
Ttcttertte

caccatg

gagcacgacc
gecgttctgeg
cccegtcaag
gccgecteaa
gttgccgget
gggggaggac
ggaggagatt
ggaggtcagc
caatgacaca

Genetic Manipulation and Exﬁression systems for Pucciniomycotina
and ustilaginomycotina Subp

SG4311A

Us 61/495
2011-06-10

60
120
180
240
300
360
420
480
540
597

60
120
180
240
300
360
420
480
540



acctggagag
aggtgcgagg
tgggctggec
ttgaaagggc
gctccttegt
tttgtaaggc
gggaggaacg
ctgcagegee
cgcagagtcg
aacggatcaa
acacgtcaca
gcggtgaagg
agccgttaca
gctgattcgt
atcaccegtt
31> Bes
S 2%

<400> 3
ctgtacagtg

ggctgagtaa
attattaatc
gttgaccaag
aagcgaagga
cctaggtaca
tccgaagtag
tgtagggcgt
cgctcaggag
tgctctgeac
tccgeeeggt
tattttcctg
tatattcatc
atactccatc
atcgcagett

<210> 4

cgcteccgte
ctccctcgaa
tgacatgtaa
atagcgcaag
ctactggaat
gcaagaggtg
gcgeagageg
aatccgcaat
aacgcaagta
agctgegegt
tcaccaactt
agggaaacaa
agccegecte
gagcgaagga
ctcgecttac

accggtgact
taagcgccac
cgggaccgge
aatctattgc
gaatgtgaag
gaagtccaat
gtagagcgag
ccaaatatcg
ctggccageg
tcgacctget
gtgtcggegg
ctctececac
ttcccateca
cttcccatec

gactaacagc

agcgagaatc
agctgcgect
tgtgctccge
gaagaaccct
aagtcctgtc
ctatgggcta
gcagttgegg
ctcctggttg
agaaagacgc
atctcggett
atcgatcteg
cccctegaga
gagcgcaggt
agccgcatcg
ccgctcagaa

Aspergillus nidulans

ctrtctggea
tgcgccagac
cgccecteeg
atcatcggag
ccaggggtgt
tgcttccgat
tacccggege
tgcctetect
gcgcagacceg
gaggtcecte
ggttgacaag
cagctgctcet
agaaccttta
cttattcctt
taccccgett

gaggacattc
cttcagacgg
cgcaagtccg
ctgcggacat
tcgttaaage
cgcaggaagc
aagcatgagg
agcctgeace
accctcacac
gtaagggccg
gcegtegacg
gcatgatccg
cgggtccage
acaagttcge

caacaccaga

tgcggagaga
agctctggeg
ccccgaagtg
aatatggagc
atagcecgteg
ctggtaaaag
gtaagctcec
gctrtgcceg
ggaacacaag
agtccetggt
gtcgttgegt
tttettttct
tttccectaa
tgaacctttc
gagcagacat

Page 2

cgcagctegt
cttgttctct
tcgtcggtet
gcagaattac
cccaacgteg
tgagaggaca
aaagcgagac
ggaagcgteg
tcgettactt
gaaagcaacc
tcgcagagag
accgaatctg
cgggggacga
tcecctttge

tcactcacaa

cggacggacg
gctctgaggt
gaaaggctgg
ttcatcgaat
gcgaaatagc
attcacgaga
taattggcec
gtgtatgaaa
ctggcagtcg
aggcagcttt
cagtccaaca
ctttcttttc
gtaagtactt
agttcgagct
caccatgg

gagcaagcgg
cctgctctgg
caattcgacg
tggctcgect
tttttcgacg
tagaagtcgg
ggtccagecat
gaacagtatg
cgagccatac
tcggagatgg
ggcgagagaa
cagcgcagga
aacgcgcgag
cctetttece
tgtc

cagagagaag
gcagtggatg
tgtgccecte
caccggcagt
atgccattaa
tagtaccttc
atccggeate
ccggaaagge
acccatccgg
gcecegetg
tttgttgcca
ccatcttcag
tgctacatcc
ttcecactte

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1434

60
120
180
240
300
360
420
480
540

660
720
780
840
888



<211>
<212>
<213>

<400> 4
gtcgacgaga

617
DN,

cgtacggcag
cggtgtatga
cagctgacaa
tgtctceceg
gacccagtag
cectrtrtct
ctcttectct
tccaagtgag
agctectecee
acacatctaa
3% o

<400> 5

tcgtaggagt
ctgccgaggg
aaccggaaag
ttgacccate
gtgtgcgeat
taagtaggcc
acttcccctce
tcatccatce
tcttecteee
ctcctctegt
accatgg

A
Aspergillus niger

gagtacccgg
ggagcaggag
gactgctggg
ctcatgccgt
tcgactgggc
tgacctggte
ccecgecget
tctettcate
catctgtece

ctcctcacga

Ashibia gossipii

cactatacgt gcctcgtcce cgecgggtea

cctccttgac agtcttgacg tgegcagete’

ttagcccata catccccatg tataatcatt

gcgaagcaaa aattacggct cctcgetgea

agacgcgttg
gccactgagg
catcacatcc
<210>
<211>
<212>
<213>

<220>
<223>

<400> 6

DNA

aattgtcccc acgeegegec

ttcttcttte
gaacataaac

6
1026

atatacttcc
aaccatgg

Artificial Sequence

cgtgatggag
atccaaatat
gaactgggga
ggcagagctt
gcggcatctg
gttgcgtcag
caacttttct
acttcectet
tccatcttte
agcttgacta

cccggecage
aggggcatga
tgcatccata
gacctgcgag
cctgtagaga
ttttaaaatc

synthetic hpt-2 coding sequence

atgaagaagc cagagcttac cgccaccagc gtggagaagt

agcgtgageg

atctcatgca gctcagcgag ggcgaggaga

gtgggcggea ggggctacgt gctcagggtg aacagetgeg
acaggcattt cgccagegec gecctcccaa

aggtacgtgt

ggcgagttca gcgagagect cacctactgce atcagcagga

caggatctec

cagagaccga gcttccagec gtgetccage

Page 3

ggggagcacg
cgtgagtctc
gcggcgcaag
gaggtagctt
tgcctectec
tccagaggtt
ttcectttta
tcecttcate
ccatcatcat

accattaccc

gacatggagg
tgtgactgtc
cattttgatg
cagggaaacg
aatataaaag
ttgctaggat

tcctcatcga
gcagggectt
ccgatggett
tcccagaggt

gggctcaggg
cagtggccga

ctcattggtc
ctgctttgec
ccgggaatce
ttgccccgtc
aggagcggag
ccctececta
ctttctetct
caattcatct
cteeectece

cgccacatag

cccagaatac
gcccgtacat
gccgeacgge
ctcececteac
gttaggattt
acagttctca

gaagttcgat
cagcttcgat
ctacaaggat
gctcgacatc
cgtgacccte
ggctatggat

60
120
180
240
300
360
420
480
540
600
617

60
120
180
240
300
360
388

60
120
180
240
300
360



gccatcgecg
atcggccagt
cattggcaga
cttatgctet
agcaacaacg
atgttcggcg
tgcatggagc
aggctcaggg
ggcaacttcg
gccggeaccy
tgcgtggagg
aagtga
S 1
pEiT e

<220>
<223>

<400> 7
atgaagaagc

DNA

ccgecgatet
acaccacctg
ccgtgatgga
gggccgagga
tgctcaccga
atagccagta
agcagaccag
cctacatgcet
atgatgctgc
tgggcaggac
tgctegecga

1026

cggagctcac

cagccagacc
gagggatttc
tgataccgtg
ttgcccagag
taacggcagg
cgaggtggcc
gtacttcgag
caggatcgge
ttgggctcag
ccagatcgec

tagcggcaac

artificial Sequence

cgccaccteg

tcggtctcgg acctcatgca getctcggag

gtcggeggec
cgctacgtet
ggcgagttct
caggacctcc
gccatcgeeg
atcggccagt
cactggcaga
ctcatgctct
tcgaacaacg
atgttcggeg
tgcatggage
cgceteegeg
ggcaacttcg
gceggeaccg
tgcgtcgagg
gagtag

gcggetacgt
accgccactt
cggagtegct
cggagaccga
ccgecgacct
acaccacctg
ccgtcatgga
gggccgagga
tcctcacega
actcgcagta
agcagacccg
cctacatgcet
acgacgcege
tcggecgeac
tcctegecga

ccrecgegte
cgccteggee
cacctactgc
gcteecggec
ctcgcagace
gcgcgacttc
cgacaccgtc
ctgcccggag
caacggcege
cgaggtcgec
ctacttcgag
ccgcatcgge
ctgggcgeag
ccagatcgec
ctcgggcaac

agcggetteg
atctgegeca
agcgccageg
gtgaggcatc
atcaccgeeg
aacatcttct
aggaggcacc
ctcgatcage
ggtaggtgcg
aggaggagcg
aggaggccaa

synthetic hpt-3 coding sequence

gtcgagaagt
ggcgaggagt
aactcgtgcg
gcccteccga
atctcgegec
gtcctccage
tcgggettcg
atctgcgeca
tcggectegg
gtccgeeace
atcaccgecg
aacatcttet
cgcegecace
ctcgaccage
ggccgetgeg
cgccgetcgg
cgccgeecgt

pPage 4

gcccattegg
tegecgatec
tggcccagge
tcgtccatge
tgatcgactg
tctggaggec
ctgagcttge
tctaccagag
atgccatcgt
ccgeegtgtg
gcaccaggec

tcctcatcga
cgcgegectt
ccgacggett
tcccggaggt
gcgcccaggg
cggtcgcega
gcccgttegg
tcgecgacee
tcgeecagge
tcgtccacge
tcatcgactg
tctggegece
cggagctege
tctaccagtc
acgccatcgt
ccgeegtetg

cccacaggge
acatgtgtac
cctcgatgag
cgattteggc
gagcgaggcc
ctggctegec
tggaagccca
cctegtggat
gaggagcgga
gaccgatgge

aagggccaag

gaagttcgac
ctcgttcgac
ctacaaggac
cctecgacate
cgtecacccte
ggcgatggac
cccgcaggge
gcacgtctac
cctcegacgag
cgacttcgge
gtcggaggec
gtggetegec
cggctcgecg
gctecgtegac
ccgeteggge
gaccgacggc

cgacccgece gegegecaag

420
480
540
600
660
720
780
840
900
960
1020
1026

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1026



<210> 8

<211> 573
<212> DNA
<213>

<220>
<223>

<400> 8
atgggtacca

gaggccatcg
accggggacg
cccgacgacg
acgttcgteg
ggctggaacc
9gggtcgggc
cacctctgge
gggttcacce
caggcgetct
3 ¢
35 o

<400> 9
atgaaaaagc

agcgtcteeg
gtaggagggc
cgttatgttt
ggggagttta
caagacctge
gcgatcgety
atcggtcaat
cactggcaaa
ctgatgcttt
tccaacaatg
atgttcggag
tgtatggage
cgactccgyg
ggcaatttcg
gccgggactg
tgtgtagaag

Unknown

ctcttgacga
aggcactgga
gcttcaccct
aatcggacga
cgtacgggga
gcecggetgac
gcgcgttgat
tggaggtcac
tctgeggect
acatgggcat

1026

ctgaactcac
acctgatgca
gtggatatgt
atcggcactt
gcgagagect
ctgaaaccga
cggccgatet
acactacatg
ctgtgatgga
gggccgagga
tcctgacgga
attcccaata
agcagacgcg
cgtatatgct
atgatgcagc
tcgggegtac
tactcgecga

nat coding sequence

cacggcttac
tgggteertc
gcgggaggtg
cgaatcggac
cgacggcgac
cgtcgaggac
ggggctcgeg
caacgtcaac
ggacaccgcec
gcectgeece

Escherichia coli

cgcgacgtct
gctctcggag
cctgcgggta
tgcatcggee
gacctattgc
actgcceget
tagccagacg
gcgtgatttc
cgacaccgtc
ctgceccgaa
caatggcegc
cgaggtcgee
ctacttcgag
ccgeattggt
ttgggcgcag
acaaatcgec

tagtggaaac

cggtaccgca
accaccgaca
ccggtggace
gacggggagg
ctggcgggct
atcgaggtcg
acggagttcg
gcaccggega
ctgtacgacg

taa

gtcgagaagt
ggcgaagaat
aatagctgceg
gcgeteccga
atctccegee
gttctacaac
agcgggttceg
atatgcgcga
agtgcgtecg
gtccggeacc
ataacagcgg
aacatctrct
cggaggcatc
cttgaccaac
ggtcgatgeg
cgcagaagcg
cgacgcccea

page S

ccagtgtecc
ccgtettecg
cgccecctgac
acggcgacce
tcgtggtegt
ccccggagea
cacgcgageg
tccacgegtg
gcaccgecte

ttctgatcga
ctcgtgettt
ccgatggttt
ttccggaagt
gtgcacaggg
cggtcgecgga
gcccattegg
ttgctgatce
tcgegeagge
tcgtgcacge
tcattgactg
tctggaggec
cggagcttgce
tctatcagag
acgcaatcgt
cggccgtctg
gcactcgtcc

gggggacacc
cgtcaccgec
caaggtgttc
ggactcccgg
ctcgtactec
ccgggggcac
gggcgecggg
ccggeggatg
ggacggcgag

aaagttcgac
cagcttcgat
ctacaaagat
gcttgacatt
tgtcacgttg
ggctatggat
accgcaagga
ccatgtgtat
tctcgatgag
ggatttcgge
gagcgaggcg
gtggttgget
aggatcgcca
cttggttgac
ccgatccgga
gaccgatggc
gagggcaaag

60
120
180
240
300
360
420
480
540
573

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020



aaatag

<210>
<211>
<212>
<213>

<400> 10
atcacccgtt

10

aaagggatct
caacgccatt
tgagtacatg
tgaggccaag
ggaccccgee
tgtcttecace
catctcggeg
caaccecegec
cgccaaggtc
cacgaccgeg
cgctgcgget
catccccgag
ctcggttgte
gaccatcege
gctcgtctca
tatcgcectc
ctcecegeege
gctctaageg
ctgcgeagtt
S
S

<220>
<223>

<400>

11
89

11

1181
DNA
Rhodosporidium

ctcgecttac
gtcaacgtcg
gagcacggeg
gtctacatgt
gacggcaagc
tcgatceeet
accaaggaga
cctteegety
gactcggtca
atcaacgaca
acgcagaaga
gccaacatca
ctcaacggca
gacctcaceg
gaggccgeca
accgactttg
aacgacaact
gttgtcgacc
gtttctgtag
tgagtgaatg

toruloides

ccgctcagaa
gaatcaacgg
atgctcgegt
tcaagtacga
tcgtegtega
ggtccaagtc
aggctggect
acgcceccat
tctcgaacgce
agttcggcat
ccgtcgacgg
tcccctegte
agctcaccgg
tccgecttga
acggtgagct
tcggecacac
ttgtcaaget
tcctegtett
actcccgect

cgtaaaattc

DNA
artificial sequence

caacaccaga
cttcggtege
tgttgccatc
ctcgacccac
cggccacget
gggcgecgac
tcacttgaag
gtacgtctge
ctcgtgeace
cgtcgagggt
ccctteggee
gaccggtgee
catggctttc
gaagggcgec
caagggcatc
cgectegtec
cgtctcgtgg
cgtggctaag
tcctctagee
agttcacagc

oligonucleotide containing LoxP site

aattcaataa ataacttcgt ataatgtatg ctatacgaag

trcgtataat gtatgctata cgaagttat

12
89

<210>
<211>
<212>
<213>

DNA
Artificial Ssequence

Page 6

tcactcacaa
atcggccgea
aacgaccctt
ggtcgettea
atcgacgtct
tacgtcgtcg
ggcggtgeca
ggtgtcaacc
accaactgec
ctcatgacca
aaggactggc
gccaaggeeg
cgegtcecca
tcgtacgace
ctcgagtaca
atcttcgacg
tacgacaacg
caggacgccg
tagcctctte

c

ttatctcgag

tgtctgecgg
tegtectecg
tcatcgacct
agggcaccat
acaacgagaa
agtcgacecgg
agaaggtcgt
tcgacaagta
ttgcgecect
ccgtecacge
gcggtogecy
tcggcaaggt
ccaccgacgt
agatcaagca
ccgaggacge
cgtcggetag
agtacgggta
ccggtggcaa
gcttetteca

atatcataac

1026

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1181

60
89



<220>
<223>

<400>

oligonucleotide containing LoxP site
12

Cctagataact tcgtatagca tacattatac gaagttatga tatctcgaga taacttcgta

tagcatacat tatacgaagt tatttattg

<210>
<21l>
<212>
<213>

<220>
<223>

<400>

Artificial Sequence

oligonucleotide PCR primer
13

cctgtggtty geatgcacat

<210>
<211>
<212>
<213>

<220>
<223>

<400>

14

48

DNA

Artificial Sequence

oligonucleotide PCR primer
14

aaaggcgcge cttaattaag gactagtcaa tgtactgaat taacgccg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

15

30

DNA. . .

Artificial Sequence

oligonucleotide PCR primer
15

aaagtcgacg agatcgragg agtgagtacc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

16

31

DNA .
Artificial Sequence

oligonucleotide PCR primer
16

aaaaccatgg tttagatgtg tctatgtggc g

<210>
<211>
<212>
<213>

<220>
<223>

<400>

17
43

DNA
Artificial Sequence

oligonucleotide PCR primer
17

aaactcgaga ctagtcacta tacgtgcctc gtccccgecg ggt

<210>

18
Page 7

60
89

20

48

30

31

43



<21l1> 36

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonuclieotide PCR primer
<400> 18

aaaccatggt gacggttgtg aatgaactcg aagttc
<210> 19

<211l> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer
<400> 19

aaaatcatga agaagccaga gcttaccg
<210> 20

<211> 33

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer
<400> 20

aaaactagtt aattcggggg atctggattt tag
<210> 21

<211> 23

<212> DNA

<213> Artificial sequence

<220>

<223> oligonucleotide PCR primer
<220>

<221> misc_feature

<222> .

<223> nisa, ¢, g, ort

<220>

<221> misc_feature

<222> (12)..(12)

<223> nisa, c,g,ort

<220>

<221> misc_feature

<222> (15)..Q1%)

<223> nisa, ¢, g, ort

<220>

<221> misc_feature

<222> (21)..Q1)

<223> nisa, c,g,ort

<400> 21

aayggnttyg gncgnathgg ncg

<210> 22

<21l> 23

Page 8

36

28

33

23



<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

DNA

Artificial Sequence

oligonucleotide PCR primer

misc_feature
3)..(3)
nisa, c, g,

misc_feature
(6)..(6)

nis a, ¢, g,

misc_feature
(12)..(2)
nisa, c, g,

misc_feature
(15)..Q15)
n is a, ¢, g,

misc_feature
(18)..(18)
nis a, ¢, g,

misc,_feature
2D..Q2L
nis a, ¢, g,

22

or

or

or

or

or

or

t

t

t

ccnacngcyt tngengence ngt

<210>
<211>
<212>
<213>

<400>

gsn Gly phe Gly ?rg Ile Gly Arg

<210>
<211l>
<212>
<213>

<400>

Ihr Gly Ala Ala lgys Ala val Gly

<210>
<211>
<212>
<213>

<220>
<223>

23
8
PRT

Rhodosporidium toruloides

23

24
8
PRT

Rhodosporidium toruloides

24

25
20

DNA
Artificial Sequence

oligonucleotide PCR primer

Page 9

23



<400>

25

tgtcttcacc accaaggaga

<210>
<211>
<212>
<213>

<220>
<223>

<400>

26

20

DNA
Artificial Sequence

oligonucleotide PCR primer
26

agctatcgag cgagaaacgt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

27
21

DNA
Artificial Sequence

oligonucleotide PCR primer
27

tgagtacaac gagttcccac a

<210>
<211l>
<212>
<213>

<220>
<223>

<400>

Artificial Sequence

oligonucleotide PCR primer
28

agccatgccg gtgagettg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

29

29

DNA

Artificial Sequence

oligonucleotide PCR primer
29

tttccatggc gaagtcatcc tgtcctcat

<210>
<211>
<212>
<213>

<220>
<223>

<400>

30

28

DNA |

Artificial sequence

oligonucleotide PCR primer
30

tttaagcttc tttgccaagt tcgacctg

<210>
<211>
<212>
<213>

31

31

DNA |

Artificial Seguence

Page 10

20

20

21

19

29

28



<220>
<223> oligonucleotide PCR primer

<400> 31
aaattaatta aacgccatag tgttccatgt c

<210> 32

<21ll> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> oligonucieotide PCR primer

<400> 32
aaaggtaccg tcgacatgga taggcacga

<210> 33

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> oligonucleotide PCR primer

<400> 33
tttccatgge gtcgetctta catcacgaa

<210> 34

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> oligonucleotide PCR primer

<400> 34
tttaagctta ggacgcttga tatggttgg

<210> 35

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> oligonucleotide PCR primer

<400> 35
ttttaattaa caagctcttt tgcaaccctc

<210> 36

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> oligonucleotide PCR primer

<400> 36
tttggtacca gcagtttcge ttccgaata

<210> 37
<21l> 22
<212> DNA

Page 11

EX

29

29

29

30

29



«<213> Artificial Sequence

<220> ) .
<223> oligonucleotide PCR primer

<400> 37
ggcaggatat attgtggtgt aa

<210> 38

<211> 21

<212> DNA

<213> Artificial Ssequence

<220>
<223> oligonuclieotide PCR primer

<400> 38
gagtcgctca cctactgcat ¢

<210> 39

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> oligonucleotide PCR primer

<400> 39
agcgactggt agagctggtc

<210> 40

<211l> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> oligonucleotide PCR primer

<400> 40
caggccgcag agggtgaac

<210> 41

<21ll> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> oligonucleotide PCR primer

<400> 41
ggttcagggg gagatgtggg ag

<210> 42

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> oligonucleotide PCR primer

<400> 42
gtaccggcge geccacctg

<210> 43

Page 12

22

21

20

19

22

19



<211> 33

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer
<220>

<221> wmisc_feature

<222> (25)..(25)

<223> nisa, c, g, ort

<220>

<221> misc_feature

<222> @27)..(29)

<223> nisa, c, g, ort

<400> 43

acgatggact ccagagcggc cgcvnvnnng gaa
<210> 44

<211> 34

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer
<220>

<221> misc_feature

<222> (26)..(26)

<223> nisa, ¢, g, or t

<220>

<221> misc_feature

<222> (28)..(30)

<223> nisa, c, g, ort

<400> 44

acgatggact ccagagcggc cgcbdnbnnn cggt
<210> 45

<ll> 16

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer
<400> 45

acgatggact ccagag

<210> 46

<21l> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer
<400> 46

agatctcgct gtttcttcgg

<210>

47

page 13

33

34

16

20



<211>
<212>
<213>

<220>
<223>

<400>

30
DNA

47

Artificial Sequence

tttccgeggt cgaatttccec cgatcgttca

<210>
<211>
<212>
<213>

<220>
<223>

<400> 48
atggcggatc

gagctggacg
gccacctacg

48
807

tggcccacce
cacatgaagc
accatcttct
gacaccctgg
ctggggcaca
cagaagaacg
cagctcgeeg
gacaaccact
cacatggtec
tacaagttaa
gactatgcte
:%%g: 32
S

<220>
<223>

<400> 49

ctgtgagcaa
gcgacgtaaa
gcaagctgac
tcgtgaccac
agcacgactt
tcaaggacga
tgaaccgcat
agctggagta
gcatcaaggt
accactacca
acctgagcac
tgctggagtt
ttaactaccc

accatcacca

DNA .
Artificial Sequence

gggcgaggag
cggccacaag
cctgaagttc
cctgacctac
cttcaagtcc
cggcaactac
cgagctgaag
caactacaac
gaacttcaag
gcagaacacc
ccagtccgec
cgtgaccgee
ctatgatgta
ccatcac

Artificial Sequence

oligonucleotide PCR priimer

ctgttcaccg
ttcagcgtgt
atctgcacca
ggcgtgcagt
gccatgeecg
aagacccgeg
ggcatcgact
agccacaacg
atccgccaca
cccatcggeg
ctgagcaaag
gccgggatca
cctgactatg

oligonucleotide PCR primer

aaaggcgcge ctacgtctac gtcaagggea at

<210> 50
<211> 29
<212> DNA
<213>

<220>
<223>

<400> 50

Artificial Sequence

oligonucleotide PCR primer

Page 14

gggtggtgcc
ccggcgaggg
ccggcaaget
gcttcagecg
aaggctacgt
ccgaggtgaa
tcaaggagga
tctatatcat
acatcgagga
acggcecegt
accccaacga
ctctcggeat

cataccctta

coding sequence for eGFP with C-terminal 2x HA and 6X His tag

catcctggte
cgagggcgat
gccegtgece
ctaccecgac
ccaggagcgc
gttcgagggc
cggcaacatc
ggccgacaag
c€ggcagcgtg
gctgetgecee
gaagcgcgat
ggacgagctg
tgatgtacca

30

60
120
180
240
300
360
420
480
540
600
660
720
780
807

32



aaaccatggt tcgagctgga gaaaggtgg

<210> 51
<211> 963
<212> DNA
<213>

<400> 51
ggcgegecta

tcgeettett
tcteteggece
ccgecageeca
gagctcctcg
atccaggget
atgtgagagg
trctttcect
ctcttecteg
agagatctgg
agagagaaga
accgagtgec
ggtgcttgceg
gggeggcgac
gggagcgaga
ccgregectce
tgg

b i
&

<220>
<223>

<400> 52
atggtctcga

52
720
DNA

ggcgacgtca
ggcaagctca
ctcgtcacca
cagcacgact
ttcaaggacg
gtcaaccgca
aagctcgagt
ggcatcaagg

cgtctacgte
ctcggteect
gcgecteacy
acggegtega
aggcgtgect
ccaagctctg
aggcgtttce
tccterctet
ccgtcgacte
ttctgcgagg
ggccacggte
atcgattccc
ggagcgaaag
gagaactcag
gcgaggcage
tcgeteccte

agggcgagga
acggccacaa
ccctcaagtt
cccteaccta
tcttcaagtc
acggcaacta
tcgagctcaa
acaactacaa

tcaacttcaa

Rhodoturula grammis

aagggcaatg
gtcgagcteg
tgatccacga
gaaggtgcac
cggcgagetg
actcgecegge
tccaccttgg
ctctctctct
gtgaaaatgc
gtgagtcgtt
caggacgacg
cgctcgaacc
caagctggeg
gcgaggtgct
gccgtegteg
ttctcctect

Artificial Sequence

gctcttcace
gttcteggtce
catctgcacc
cggcgtccag
ggccatgecg
caagacccge
gggcatcgac
ctcgcacaac

gatccgecac

ccgacgtgac
gcgtgegtee
cgtcgtactg
ccgeteggeg
cccgggteca
gcatcgacgg
accccatctg
ctcgtrctce
agtgcgegtt
gccttggeey
acgacgagga
tgctcacggc
tcgtectett
cgcgtcggaa
ccgaggcaag

cccaccacca

synthetic eGFP coding sequence

ggcgtcgtce
tcgggcgagg
accggcaage
tgcttctege
gagggctacg
gccgaggtca
ttcaaggagg
gtctacatca
aacatcgagg
pPage 15

caaggccatc
cgccgetete
acccttgcga
acctgacggc
tctccaaggg
gcgegageca
ccgecteect
tccttetggg
tctgtacctt
tggcacgect
ggaagcgcaa
tgtcgaaggc
gaactggttc
caagccggge
agcggcateg
cctttctceca

cgatcctegt
gcgagggcga
tcceggtece
gctacccgga
tccaggageg
agttcgaggg
acggcaacat
tggccgacaa
acggctcggt

ggccaggacc
tctctctett
atgtgcgege
gttcgagaag
cgagtcgttc
caaggcgagg
ttctctetct
cctetcggac
gtcctgegag
cgececgcageg
aaggcgagac
ggtgcgeeac
gagtccgtga
ttgtggtcga
acaagttggc
gctcgaacca

cgagctcgac
cgccacctac
gtggccgacc
ccacatgaag
caccatcttc
cgacaccctc
ccteggecac
gcagaagaac

ccagctcgee

29

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
963

60
120
180
240
300
360
420
480
540



gaccactacc agcagaacac cccgatcgge gacggeccgg tcctcctece ggacaaccac

tacctctcga cccagtcgge cctctcgaag gacccgaacg agaagcgega ccacatggtc

ctcctegagt tcgtcaccge cgecggeatc accctcggea

<210> 53
<211> 40
<212>
<213>

<220>
<223>

<400> 53

DNA
Artificial Sequence

oligonucleotide PCR primer

aaaggcgege cgaagttata cctcagaggt ctcaaaaacg

<210>
<211>
<212>
<213>

<220>
<223>

<400> 5

Artificial Sequence

oligonucleotide PCR primer

4
aaaccatggt gttttgtaga gaaggagtgy agggg

<210> 55
<211>
<212>

<213>

<400> 55
ggcgegecga

ttgacgtgag

DNA

ctgatgcatc
cgrtcetgte
ttgagctcte
ttcccctcta
cgacagaccc
gacgtcttca
gaaaagtaga
cggaaagcaa
gagctcgcaa
tgactccctg
tttcgegcte
ggtcgattga
ggcaattcgg
cgagatagaa

1009

Sporobolomyces

agttatacct
ggttatttct
tttgtgttea
gcagggaact
cctctatgag
ccttctectt
cgcacggaat
gggtcgagat
taatccgtta
agctggagag
ccatctcgta
cgagcggatt
gcacgttctt
actttgaatg
agcttccegg
aaaaggctag

roseus

cagaggtctc
cttcctctag
cgggttagcg
acgctcaaag
agtgcaaggt
tgtccattet
tggagcgtac
ctcgggagge
ctcaggtcaa
aaaaatcgag
tccctetgag
gaaggagatc
atcgatctac
aactctcagg
aacgttccaa
ctttcgattt

aaaaacgaaa
tagtctacga
atttgatctt
ccggeactet
tcgtegetga
ctctactacg
tcgaatcctc
atcgggagtt
tggtatggct
attgcgaaac
ctacatacaa
acggtcgaat
tgagattgac
ttgcgcgaga
goagagggat
cgagagagat

Page 16

tggacgagct

aagtcatgca
gaatcgcaaa
ttcgattcce
gatcatcacg
tggtgtaatc
gttgtcacat
cggaattctt
tggtcaacaa
tcgaagatgc
gtgcgatgtc
acgtcactac
cagctagacc
tcgaaaaagt
gccaatacga
tttccgagag
tactttcaag

ctacaagtag

agaatctcct
gatcggaaaa
aaaatcgtat
ggagtgagtt
cgctecatgee
cttcecttcete
caaggacgga
gatcgaatat
tggaatcagc
atttcgtttc
ggccteggag
ttcgcaacgt
cttcteteac
gccgaccaga
attacgattg
ttcgctgett

600
660
720

40

35

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960



ccaactcttg ctccaacccc ctccactcct

<210> 56
<211>
<212>
<213>

<400> 56
ggcgegecac

gggctcacgg
cagcccecac
cctettctea
ttctggettg
tgctegtttg
tacgctcatt
tcaacaccce
ttgcccagec
ccagcatctg
actcctecte
aaatcaagcg
agcgeggega
cggcgagtgc
gcggaggaag
cttcgactac
tagcgtcgec
cctcaggggt
tcgetagege
cggctagcgg
tcctcgtgeg
atcgccagga
cgaaggcgag
ggaacgccaa
gatggggatt
tcgtggecge
gaacaaagcg
actcggggotg
cacgtcggaa
tgttgtggaa
gccegtecgg

2148
DNA
Rhodotorula glutinis ATCC

catctccteg
actgctcaca
gagcgeetca
ctagcgegac
ctrtgcgetg
ctgggagacg
ggttctgega
tgctcgtegt
aacttccece
acatccgeat
ctcctccect
cccecgeteg
ggaggggagt
gggtggacaa
cagaggtgca
ccagacggtc
gtcgacggca
attgatcacc
acaggcagcg
gagtttaagc
gtgagcaggc
tagcttgcaa
ctctgctcgt
cggcatggag
ctagcaggaa
ttgttgcaga
atgccctgaa
tggcaaatga
tcgacgttga
gcgagggeag
gaatggcgcea

tcgettette
tcgrrtgtgt
aaagacgcgg
gaaccagctg
ctgcgtecgt
gtcgectete
accatctaca
gcttteccte
gcacgceggt
cacgcagcee
gattcctcgt
ctcgaacaag
aagacggaga
ggtggagcgg
ggaggaggcg
gagacaggct
gatggaggag
agcacggcgg
gaggcgacgt
aggatgctgg
gaagcgagga
cagccgeegg
cagctggeca
taaagcagcec
cagcagagceg
tcccagtgte
gaacgatgag
gcgagacgag
tagagtgaac
gagcgaggog
gctgggtgee

tctctacaaa

204091

cctctectte
gcgtegetgt
acgcagacgc
cgacgattcg
cttotggtgc
cctcctecte
tcacgctcge
ctcteegtee
gagtctccca
tccecgectte
ccctcaaage
tgcagcagaa
gggtgccgtt
ggacggggag
gagggagtgt
ctaagatcgt
gcgggacggt
gagcggcgag
cgagtacgag
cgggaggagt
gctcatgtag
tcggtttatt
agctggccag
gtgaggatga
gcgaggagga
gctagagtgc
cgaatgagtc
gagtgceccge
gaagccattg
agaaggcgag
ggggatgtgc
page 17

acaccatgg

ggcgeccaca
gcatgtccac
ccgecgaacg
tgcgcttatg
ggatcggctc
ttcactccte
tcgtcatget
tecteggeege
cacttccttg
ccactcctee
cccgecagect
cctegggaag
tggtcagagg
ggcgacgcag
cgcggetget
ctcgactgot
cacccaggtc
ttcagcggeg
catgatcagc
tgcgggtgea
atacagcata
ccattgtcct
cagacgagcg
cggaggagct
gaggaaccgg
tcgtegteat
gaagcggcgt
cagagttgcec
cagaccccag
gaggaggagg
gcgagtggeg

ccgettegea
gcaccactcc
acggcacgee
ttagccggac
gatgggggtt
gttagctttc
cgtactacga
gtccagegac
cgaccccaac
ctcttcaceg
cttcccttea
aggctggcga
agtgcgacgg
cgcgttacgg
cagcctgtec
cttctgaceg
gagacggect
gcgtcggacg
ggaggagcegg
gccetgatcee
gacagtatat
cgaccccatg
ttggggtgge
c€gggcgagat
aagcacagte
cagagcgagt
ctaccggtga
acgtcgacce
aaggtggcca
ggctggggaa
gaggagtcga

1009

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860



gcgtgagagt tctggaacac ggggcgcgca caagggtcga gggccgtgac gagttcgecg
9gcggtggtc gggctgaggg cgagcgcgeg ttggggacga cgacgeccga cgeecteget
cttcgtccte accgettece ggagaacttt getgtactct gettctcect tcacactcte
acacccactc acacaccctt ccatccacac acaagctatc cgcacacctc tcacacccga

ccccagetcg ccccatccte ttcgcacceg getcatcgaa aaccatgg

<210> 57

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> oligoculeotide PCR primer

<400> 57
ggcgcgecac catctcctcg togottcttc

<210> 58

<211> 28

<212> DNA |

<213> Artificial Sequence

<220>
<223> oligonucleotide PCR primer

<400> 58
ccatggtttt cgatgagccg ggtgcgaa
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1920
1980
2040
2100
2148

30

28





