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and Ustilaginomycotina Subphyla
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<160> 58
<170>
<210> 1

<211> 597
<212> DNA
<213>

<400> 1
gattagatct

aaacagcgag
attttttttt
taaattgtat
caattaatct
aagagcttct
attattcgct
ggtcacggtt
cttcgagcca
tgctccacca
<210> 2

<211>

<212>
<213>

DNA
<400> 2

ctgcagaact
tacttctact
cccteecteg
atgcaactct
‘gctctcgege
ttgccagcgg
aatgaggcga
gaattgggct

ggctgatcct

1434

FP5913

us 61/495,619
2011-06-10

Ustilago maydis

tgctgatagg
atctagaagt
cgtttttttt
tcatcgaaag

tggaattcac

tctctgegag

tctacctegce
gctgggctcc
aggacctcac

tcgaatcttt

Rhodosporidium

acgccectctce
gcctgecatce
tctcgggagg
acgcaacgtt
tgcccgacgg
cggtcaaggt
agggtgagat
cgggagtcgt
tccgttcgtt

PatentIn version 3.5

caggtttgct
gataagcgga
ttttcactcc
ccacagttga
gcgctcagat
gtggttgccc
tcgcaccctt
gtgttgatgc
tcttcaagaa

ctttctcgtt

toruloides

acacccaact
gacatccggg
cagtgtctga
cggcacagaa
tgtcgtctat
tgaggtggag
ggtgctggtg
gcagattgag

‘gcaaggatcg

tggagaatgg
aagaatctga
acatcgtcgt
atacatcagc
cagtccatag
gtgtttctcg
ggcctgctga
tgggacggcg
caagcgctgt

tcgaaaccaa

tccgactcga
cgggtcgctg
cagaagcttt
gtcgccaagce
tacgaggcgg
acggagaagg
gagactctta
gagtcgttgc
tctgcatgtt
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ggggaaaaga
cttgctgtga
gcgtgcacgg
ccgatgtgga
agtcgacttc
ctgggaaaaa
aggaaacagc
caaagtgggg
cgccatcgtce

aacactcttc

ccggeggtac
cctaccctgt
gcgcgcagta
tccgegeatc
agaagctcga
cgggagtagc
cggtggagca
tcgtcaagcet

tcgettetet

PCT/SG2012/000164

ctgaccgaag
tcagcagcca
tctgcatgtg
tttcgaaaac
ggctgtttcc
aggatcgatt
gccgagactc
cccgegeact
ttcttctttc

caccatg

gagcacgacc
gcgttctgeg
ccccgtcaag
gccgectcaa
gttgccggcet
gggggaggac
ggaggagatt
ggaggtcagc

caatgacaca

Genetic Manipulation and Expression Systems for Pucciniomycotina
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aaatag

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

<400> 10
atcacccgtt

10
DNA

aaagggatct
caacgccatt
tgagtacatg
tgaggccaag
ggaccccgcec
tgtcttcacc
catctcggceg
caaccccgcé
cgccaaggtc
cacgaccgceg
cgctgcgget
catccccgag
ctcggttgtc
gaccatccgc
gctcgtctca
tatcgcecte
ctccecgecgce
gctctaagceg
ctgcgcagtt
<210>
<211>
<212>
<213>

<220>
<223>

<400>

11
89
DNA

11

1181

Rhodosporidium

ctcgecttac
gtcaacgtcg
gagcacggcg
gtctacatgt
gacggcaagc
tcgatcccct
accaaggaga
ccttececgetg
gactcggtca
atcaacgaca
acgcagaaga
gccaacatca
ctcaacggca
gacctcaccg
gaggccgcca
accgactttg
aacgacaact
gttgtcgacc
gtttctgtag

tgagtgaatg

toruloides

ccgctcagaa
gaatcaacgg
atgctcgcgt
tcaagtacga
tcgtcgtcga
ggtccaagtc
aggctggect
acgcccccat
tctcgaacgc
agttcggcat
ccgtcgacgg
tcccctegtc
agctcaccgg
tccgecttga
acggtgagct
tcggccacac
ttgtcaagct
tcctegtttt
actcccgect

cgtaaaattc

Artificial Sequence

caacaccaga
cttcggtege
tgttgccatc
ctcgacccac
cggccacgct
gggcgccgac
tcacttgaag
gtacgtctgc
ctcgtgcacc
cgtcgagggt
ccctteggec
gaccggtgcc
catggctttc
gaagggcgcc
caagggcatc
cgcctegtec
cgtctcgtgg
cgtggctaag
tcctctagec

agttcacagc

oligonucleotide containing LoxP site

aattcaataa ataacttcgt ataatgtatg ctatacgaag

ttcgtataat gtatgctata cgaagttat

<210> 12
<211> 89
<212> DNA
<213>

Artificial Sequence

Page 6

tcactcacaa
atcggccgea
aacgaccctt
ggtcgcttca
atcgacgtct
tacgtcgtcg
ggcggtgcca
ggtgtcaacc
accaactgcc
ctcatgacca
aaggactggc
gccaaggccg
cgcgtcccca
tcgtacgacc
ctcgagtaca
atcttcgacg
tacgacaacg
caggacgccg
tagcctctte

C

ttatctcgag

tgtctgccgg
tcgtectecg
tcatcgacct
agggcaccat
acaacgagaa
agtcgaccgg
agaaggtcgt
tcgacaagta
ttgcgccect
ccgtccacgc
gcggtggecg
tcggcaaggt
ccaccgacgt
agatcaagca
ccgaggacgc
cgtcggctgg
agtacgggta
ccggtggcaa

gcttcttcca

atatcataac

PCT/SG2012/000164

1026
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180
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360
420
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540
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720
780
840
900
960

1020
1080
1140
1181

89
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<220> .

<223> oligonucleotide containing LoxP site

<400>. 12

ctagataact tcgtatagca tacattatac gaagttatga tatctcgaga taacttcgta 60
tagcatacat tatacgaagt tatttattg : 89
<210> 13

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer

<400> 13

cctgtggttg gcatgcacat ‘ 20
<210> 14

<211> 48

<212> DNA

<213> Artificial Sequence

220>

<223> oligonucleotide PCR primer

<400> 14

aaaggcgcgce cttaattaag gactagtcaa tgtactgaat taacgccg 48
<210> 15

<211> 30

<212> DNA

<213> Artificial Sequence

<220> |

<223> oligonucleotide PCR primer

<400> 15

aaagtcgacg agatcgtagg agtgagtacc 30
<210> 16

<211> 31

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer

<400> 16

aaaaccatgg tttagatgtg tctatgtggc g 31
<210> 17

<211> 43

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer

<400> 17 }

aaactcgaga ctagtcacta tacgtgcctc gtccccgecg ggt 43
<210> 18

Page 7



<211> 36
<212> DNA '
<213> Artificial Sequence

<220>
<223> oligonuclieotide PCR primer

<400> 18

aaaccatggt gacggttgtg aatgaactcg aagttc

<210> 19
<211> 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> (6)..(6)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (12)..(12)

<223> nisa, ¢, g, or.t

<220>

<221> misc_feature

<222> (15)..(15)

<223> nis a, ¢, g, or t

- <220>

<221> misc_feature
<222> (21)..QR2L)
<223> nis a, ¢, g, or t

<400> 21
aayggnttyg gncgnathgg ncg

<210> 22
<211> 23

Page 8
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<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)..03

hisa, ¢, g, or t

misc_feature
(6)..(6)

nis a, ¢, g, or t

misc_feature
(12)..(12)
hisa, ¢, g, or t

misc_feature
(15)..(@15
nisa, ¢, g, or t

misc_feature
(18)..(18)
nisa, ¢, g, or t

misc_feature

L..2L :
nisa, ¢, g, ort
22

ccnachgeyt tngongcncc ngt

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

<400>

1

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

<400>

23

8

PRT

Rhodosporidium toruioides

23

Asn Gly phe Gly Arg Ile Gly Arg
5

24

8

PRT

Rhodosporidium toruloides

24

Thr Gly Ala Ala Lys Ala val Gly
1 5

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

<220>
<223>

25

20

DNA

Artificial Sequence

oligonucleotide PCR primer

page 9
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<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>
<211>
<212>
<213>

<220>
<223>

<400>

28

19

DNA

Artificial Sequence

oligonucleotide PCR primer

28

agccatgccg gtgagcttg

<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 Sequence

Page 10
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<220>

<223> oligonucleotide PCR primer

<400> 31

aaattaatta aacgccatag tgttccatgt c 31
<210> 32

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer

<400> 32 » v

aaaggtaccg tcgacatgga taggcacga 29
<210> 33

<211> 29

<212> DNA

<213> Artificial Sequence

<220> ‘

<223> oligonucleotide PCR primer

<400> 33

tttccatggc gtcgctctta catcacgaa 29
<210> 34

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer

<400> 34

tttaagctta ggacgcttga tatggttgg 29
<210> 35

<211> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer

<400> 35

ttttaattaa caagctcttt tgcaaccctc 30
<210> 36

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer

<400> 36

tttggtacca gcagtttcgc ttccgaata 29
<210> 37

<211> 22

<212> DNA

Page 11



<213>

<220>
<223>

<400>

Artificial Sequence

otigonucleotide PCR primer

37

ggcaggatat attgtggtgt aa

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

<220>
<223>

<400>

38
21
DNA
Artificial Sequence

oligonucleotide PCR primer

38

gagtcgctca cctactgcat ¢

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

<220>
<223>

<400>

39

20

DNA

Artificial Sequence

oligonucleotide PCR primer

39

agcgactggt agagctggtc

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

<220>
<223>

<400>

40

19

DNA

Artificial Sequence

oligonucleotide PCR primer

40

caggccgcag agggtgaac

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

<220>
<223>

<400>

41

22

DNA

Artificial Sequence

oligonucleotide PCR primer

41

ggttcagggg gagatgtggg ag

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

<220>

<223>
<400>

42

19

DNA

Artificial Sequence

oligonucieotide PCR primer

42

gtaccggcgc gcccacctg

<210>

43

pPage 12
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<211>
<212>
<213>

<220>
<223>

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

<220>
<221>
<222>
‘<223>

<400>

33
DNA .
Artificial Sequence

oligonucleotide PCR primer

misc_feature
(25)..(025)

n is a, ¢, g, or t

misc_feature

27)..029)
n is a, ¢, g, or t
43

acgatggact ccagagcggc cgcvnvnnng gaa

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

<220>
<223>

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

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

<400>

acgatggact ccagagcggc cgchbdnbnnn cggt

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

<220>
<223>

<400>

44

34

DNA .
Artificial Sequence

oligonucleotide PCR primer

misc_feature
(26)..(26)
nis a, ¢, g, or t

misc_feature
(28)..(30)
nis a, ¢, g, or t

44

45

16

DNA

Artificial Sequence

oligonucleotide PCR primer

45

acgatggact ccagag

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

<220>
<223>

<400>

46

20

DNA

Artificial Sequence

oligonucleotide PCR primer

46

agatctcgct gtttcttcgg

<210>

47

Page 13
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<211> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR priimer

<400> 47

tttccgeggt cgaatttccc cgatcgttca 30
<210> 48

<211> 807

<212> DNA

<213> Artificial Sequence

<220>

<223> coding sequence for eGFP with C-terminal 2X HA and 6X His tag

<400> 48

atggcggatc ctgtgagcaa gggcgaggag ctgttcaccg gggtggtgcc catcctggtc 60
gagctggacg gcgacgtaaa cggccacaag ttcagcgtgt ccggcgaggg cgagggcgat 120
gccacctacg gcaagctgac cctgaagttc atctgcacca ccggcaagct gcccgtgecc 180
tggcccaccc tcgtgaccac cctgacctac ggcgtgcagt gcttcagccg ctaccccgac 240
cacatgaagc agcacgactt cttcaagtcc gccatgcccg aaggctacgt ccaggagcgc 300
accatcttct tcaaggacga cggcaactaC aagacccgcg ccgaggtgaa gttcgagggc 360
gacaccctgg tgaaccgcat cgagctgaag ggcatcgact tcaaggagga cggcaacatc 420
ctggggcaca agctggagta caactacaac agccacaacg tctatatcat ggccgacaag 480
cagaagaacg gcatcaaggt gaacttcaag atccgccaca acatcgagga cggcagcgtg 540
cagctcgccg accactacca gcagaacacc cccatcggcg acggcecccgt gctgctgecc 600
gacaaccact acctgagcac ccagtccgcc ctgagcaaag accccaacga gaagcgcgat 660
cacatggtcc tgctggagtt cgtgaccgcc gccgggatca ctctcggcat ggacgagctg 720
tacaagttaa ttaactaccc ctatgatgta cctgactatg cataccctta tgatgtacca 780
gactatgctc accatcacca ccatcac 807
<210> 49

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer

<400> 49

aaaggcgcgc ctacgtctac gtcaagggca at 32

<210> 50
<211> 29
<212> DNA
<213>
<220>
<223>
<400> 50

Artificial Sequence

oligonucleotide PCR primer

Page 14
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gcgtgagagt tctggaacac ggggcgcgca caagggtcga gggccgtgac gagttcgecg 1920
*ggcggtggtt"gggttgaggg“tgagcgcgcg“ttggggatga‘tgatgttcga”tgtttttgtf“ 1980

cttcgtectc accgettccc ggagaacttt gcectgtactct gettctccect tcacactctc 2040

acacccactc acacaccctt ccatccacac acaagctatc cgcacacctc tcacacccga 2100

ccccagcetcg ccccatccte ttcgcacccg gctcatcgaa aaccatgg 2148

<210> 57

<211> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> oligoculeotide PCR primer

<400> 57

ggcgcgecac catctcctecg tcgettcettc 30

<210> 58

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> oligonucleotide PCR primer

<400> 58

ccatggtttt cgatgagccg ggtgcgaa 28
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