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METHOD OF CONVERTING GREASE CONTAINING HIGH CONTENT OF FREE FATTY

ACIDS TO FATTY ACID ESTERS AND CATALYSTS FOR USE IN SAID METHOD

<130>
<160> ©
<170>

<210> 1
<211>
<212>
<213>

<300>
<308>
<309>
<313> (1)

<400> 1
atgaagctac

DNA

cctttggtga
ctcgatgcegg
ctcgtécccg
tcaacgcagt
acccaggtca
aacaacaagc
acctfcttcc
aagggcaccg
cagcaaacca
atcgtgccca
aactcgccac
tgtgggccge
gtcggtcgat
acggactgca
gcgctectgg
gacctcatgc
accccctga
<210> 2
<211> 342
<212> PRT
<213>

<300>
<308>

1202327

1029

.. (1029

tctctetgac
agcgtctacc
gtctgacctg
gaaccggcac
tgggttacac
acacggagta
ttccegtget
ccagtatcag
tcctegecgg
ccggttcgge
ccaccaacct
tcgactcatc
tgttcgtcat
ccgccctgeg
accctcttec
cgccggeage

cctacgceccyg

PatentIn version 3.5

Candida_antarctica

GenBank: 230645.1
2006-06-12

cggtgtggct
ttccggtteg
ccagggtgct
cacaggtcca
accctgctgg
catggtcaac
tacctggtcc
gtccaaggtc
ccctctegat
actcaccacc
ctactcggcg
ctacctcttc
cgaccatgca
ctccaccacg
cgccaatgat
tgcagccatc

cccectttgea

Candida antarctica

GenBank: z30645.1

ggtgtgctig
gaccctgect
tcgecatect
cagtcgttcg
atctcacccc
gccatcaccg
cagggtggtc
gatcgactta
gcactcgegg
gcactccgaa
accgacgaga
aacggaaaga
ggctcgctca
ggccaggctc
ctgactcccg
gtggcgggtc

gtaggcaaaa
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cgacttgcgt
tttcgcagec
cggtctccaa
actcgaactg
cgccgttcat
cgctctacgce
tggttgcaca
tggcctttge
ttagtgcacc
acgcaggtgg
tcgttcagec
acgtccaggce
cctcgcagtt
gtagtgcaga
agcaaaaggt
caaagcagaa

ggacctgctc

tgcagccact

caagtcggtg

acccatcecctt

gatccccctce
gctcaacgac
tggttcgggce
gtggggtctg
gcccgactac
ctccgtatgg
tctgacccag
tcaggtgtcc
acaggccgtg
ctcctacgtce
ctatggcatt
cgccgegget
ctgcgagecc

cggcatcgtc

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

1020
1029



PCT/SG2012/000365

<309> 2006-06-12
<313> (1)..(342)

<400> 2

Met Lys Leu Leu Ser Leu Thr Gly val Ala Gly val Leu Ala Thr Cys
1

val Ala Ala Thr Pro Leu val Lys Arg Leu Pro Ser Gly Ser Asp Pro
20 25 30

Ala Phe Ser Gln Pro Lys Ser val Leu Asp Ala Gly Leu Thr Cys Gln
35 40 45

Gly Ala Ser Pro Ser Ser val Ser Lys Pro Ile Leu Leu val Pro Gly
50 55 60

Thr Gly Thr Thr Gly Pro Gln Ser Phe Asp Ser Asn Trp Ile Pro Leu
65 70 75 80

Ser Thr GIn Leu Gly Tyr Thr Pro Cys Trp Ile Ser Pro Pro Pro Phe
85 : 90 _ 95

Met Leu Asn Asp Thr GlIn val Asn Thr Glu Tyr Met val Asn Ala Ile
100 : 105 110

Thr Ala Leu Tyr Ala Gly Ser Gly Asn Asn Lys Leu Pro val Leu Thr
115 120 125

Trp Ser Gin Gly Gly Leu val Ala GIn Trp Gly Leu Thr Phe Phe Pro
130 135 140

Ser Ile Arg Ser Lys Vval Asp Arg Leu Met Ala Phe Ala Pro Asp Tyr
145 150 155 160

Lys Gly Thr val Leu Ala Gly Pro Leu Asp Ala Leu Ala val Ser Ala
165 170 175

Pro Ser val Trp GIn GIn Thr Thr Gly Ser Ala Leu Thr Thr ala Leu
180 185 190

Arg Asn Ala Gly Gly Leu Thr Gln ITe val Pro Thr Thr Asn Leu Tyr
195 200 205

Ser Ala Thr Asp Glu Ile val Gln Pro Glin val Ser Asn Ser Pro Leu
210 215 220

Asp Ser Ser Tyr Leu Phe Asn Gly Lys Asn val GIn Ala Gin Ala val
225 230 235 240

Cys Gly Pro Leu Phe val Ile Asp His Ala Gly Ser Leu Thr Ser Gln
245 250 255
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Phe Ser Tyr

Ala Ser

275

Arg

Asn Asp Leu

290

Pro Ala Ala

305

Asp Leu Met

ser Gly Ile

<210> 3
<211> 1224
<212> DNA
<213>
<300>
<308>
<309> 2007
<313> ().

<400> 3
agcgacgata

agtcctattc
tgtactaaga
gcacagtatt
attacgtgca
tcgtttgaag
ccgggaagtg
acaaattgat
ttaacttcga
tcacttcgté
gggagcatcc
ctgttgccgg
gagatcatgc
cccegagtceg
taccgcatta

agccattcta

val val

260

Ala Asp

Thr

Pro

Ala Ala

Gly

Tyr

Glu

Ile

Arg Ser

Ile
280

Gly

Gln
295

Lys

val Ala

310

Pro Tyr

325

val Thr

340

-12-30
.(1224)
tgaggagctc
gtcgaggtat
ctgcacatac
ctgcagccgc
cgggaaatgc
agtaagtgtc
cagctctgga
cgtcctctct
cttgaaagaa
ctggaggtct
cgactatcgc
agcagacctg
gggaaagtgc
gaaacagggc
cccacaccaa

gcccagagta

Ala

Arg Pro

Pro

Thermomyces lanuginosus

GenBank: EU022703.1

ccttgtgctg
gtggccacgce
agaggtctcg
atactgcgga
ctgccecgag
gacataagtg
gtgggcgatg
ttccgtggcet
ataaatgaca
gtagccgata
gtggtgttta
cgtggaaatg
aggaagtctg
ttttgcagaa
tgatattgtc

ctggatcaaa

Ala
265

Leu Arg

Thr Asp Cys

val Ala Ala

Pro

Gly

Ala
330

Phe

ttctttgtct
aatactctca
caggatctgt
aaaaacaatg
gtagagaagg
caggcactcg
tcaccggctt
ctcgttccat
tttgctccgg
cgttaaggca
ccggacatag
ggtatgatat
atacacgcat
ttcctgaccg
cctagactcc

tctggaaccce
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Thr
270

ser Thr

Asn Pro

285

Leu

Ala Ala

300

Leu

Gln Asn Cys

Gly Lys Arg

ctgcgtggac
tgcattgcect
ttaaccagtt
atgccccagce
cggatgcaac
ccgtggaaatr
ccttgctctc
agagaactgg
ctgcagggga
gaaggtggag
cttgggtggt
cgacgtggta
éttagttttc
tacagaccgg
cgccgegega

ttgtcccegt

Gly GIn

Pro Ala

Leu Ala

Glu Pro

320

Thr
335

cys

ggccttggec
ttcgacctgce
caatctcttt
tggtacaaac
gtttctctac
agcagactga
gacaacacga
atcgggaatc
catgacggct
gatgctgtga
gcattggcaa
tgtagtaaac
atatggcgcc
cggaacactc
attcggttac

cacccgaaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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gatatcgtga agatagaagg catcgatgcc accggcggca ataaccagec taacattccg 1020
gatatccctg cgcacctatg gtacttcggg ttaattggga catgtcttta gtgcgcggceg 1080
cggctgggtc cgcaatgaca gtttgtataa agtttgaggt taggcaggat catgatgttc 1140
gtcacttggg gtcatttgac ggtcaaatca agatgacact ctccaagcat tgatgagttg 1200
aatcaaaatg gatcagtggt acat 1224
<210> 4

<211> 291

<212> PRT

<213> Thermomyces lanuginosus

<300>

<308> GenBank: EU022703.1
<309> 2007-12-30
<313> (1)..(291D)

<400> 4
Met Arg Ser Ser Leu val Leu Phe Phe val Ser Ala Trp Thr Ala Leu
1 ‘ 5 10 15

Ala Ser pro Ile Arg Arg Glu val Ser GIn Asp Leu Phe Asn Gln Phe
20 25 30

Asn Leu Phe Ala GIn Tyr Ser Ala Ala Ala Tyr Cys Gly Lys Ash Asn
35 40 45 :

Asp‘A1a Pro Ala Gly Thr Asn Ile Thr Cys Thr Gly Asn Ala Cys Pro
50 55 60

Glu val Glu Lys Ala Asp Ala Thr Phe Leu Tyr Ser Phe Glu Asp Ser
65 70 75 80

Gly val Gly Asp val Thr Gly Phe Leu Ala Leu Asp Asn Thr Asn Lys
85 90 95

Leu ITe val Leu Ser Phe Arg Gly Ser Arg Ser Ile Glu Asn Trp Ile
100 105 110

Gly Asn Leu Asn Phe Asp Leu Lys Glu Ile Asn Asp Ile Cys Ser Gly
115 120 ‘ 125

Cys Arg Gly His Asp Gly Phe Thr Ser Ser Trp Arg Ser val Ala Asp
130 135 140

Thr Leu Arg Gln Lys val Glu Asp Ala val Arg Glu His Pro Asp Tyr
145 150 155 160

Arg val val Phe Thr Gly His Ser Leu Gly Gly Ala Leu Ala Thr val
165 170 175

‘A1a Gly Ala Asp Leu Arg Gly Asn Gly Tyr Asp Ile Asp val Phe Ser
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Ala
195

Tyr'G1y

Gin Thr

210

val

val
225

Pro Arg

Glu Tyr Trp

I)e val Lys

Ile Pro

275

Asn

Thr Cys
290

Leu

<210> 5

<211> 2457
<212> DNA
<213> Serr
<300>
<308>
<309> 2006
<313> (1).

<400> 5
ccaagcgcecyg

atcagtatag
tcgcacgect
gtcgttcggc
gccaggeggce
gaaaacgcgt
aatatcgata
ctgacgctga
ccctggaacc
gtcatcagcg
ggcgagaccg
ggcaatctca

atcggcgata

180

Pro Arg

Gly Gly

Leu Pro

val

Thr

Pro

Asn
200

Gly

Leu
215

Tyr

Arg Glu

230

Ite

Ile
260

Asp

atia

-08-16
.(2457)
cataccaata
gagagccagc
aatatttagg
taacgttgtt
ataattcata
cgaaagcgct
acggcttcga
tcaccgcgcet
ccgactccga
ccgcgeaget
ccggttacac
ccgeccattgg

ccatcggcga

Ser
Gly

Pro

Gly Thr

Ile

Asp

His
280

Ala

marcescens

GenBank: DQ841349.1

acgtttcatc
gccggeactg
gctaatacta
tccctgttte
aggaactgat
gttttccgac
cgaaggctac
gatcggcagce
acaggecgeg
gggttacgcc
caccgcgeag
tatctcattt

tgtgattaac

185

Arg Ala Phe

Arg Ile Thr

Phe Gly Tyr

235

Leu val Ppro

250

Ala Thr

265

Gly

Leu Trp Tyr

aatcagtctc
ttaaccaacg
tttctaccga
caccgecgac
atgggcatct
gccttggeca

caccagaccg

acccaatcgc

caggagacgg
ggcaaaaccg
gccgaggtgc
cgcggtacca

gatctgctgg
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190

Glu phe

205

Ala

His Thr

220

Asn

ser His

val Thr Arg

Gly Asn

270

Asn

Phe Gly Leu

cttaatgtct
cacaatctcg
tgttggtcct
gcatgagagt
ttagctataa
tctccaccta
gtttcggtct
agggcggcect
tgaacaatgc
atgcacgcgg
tgggcaaata
gcggccegeg
ccggtttegg

Ser

Leu Thr

Asp Ile

Ser Pro

240

Asn

| ASp
255

GIn Pro

Ile Gly

atgcagagct
ccaatttgat
ctgaccagct
tcactccecg
ggatttggac
cgcttaccac
tggcctgecg
gccccgeatt
cggctggteg
cacctattac
tgacagcgaa
cgagtcgctg

gccgaaagge

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



tacgctgacg
gcgcaggegce
ctggeggtca
tccaactatg
atcggctacg
tcactgggceg
gaccactacg
tggctgtcgc
ttttattcgc
cgcggcaéta
tttatcatcg
gagggcecgeg
ggcaaaggcc
gacggcaata
agcaccctgc
gtgaccgctg
ggcggcgacg
gccggcaacg
ggcgatgaca
ggccgcgacc
ggcgcecageg
ttcggccacg
gtggtgttgg
tectttttrttt
ccactgctgg
tttgccggag
cacctgctcg
cggctggaac
<210> 6

<211> 614
<212> PRT
<213>
<300>
<308>
<309>
<313>

<400> 6

gctacacgct
acgggctgag
acagcatggc
tcgecttege
agaacgaccc
tacacgatgc

cgtcggacgce

acctgecgtt

tgaccgacaa
cctgggtgga
gcagcgacgg
acggcgacga
acaatatctt
cgctttacct
gcagcaaaga
cgggattgaa
gcgatgacgt
acacgctgat
tcctgaaggg
agctgtatgg
ggaatatccg
gccaggtcac
cctaagggtc
gctccgectt
cggttcagca
ccgataatcg
atggtctcgg

tcggegtegt

.(614)

gaacgccttc
cggcgaggac
ggcgcagagc
ctcgecgacc
ggtgttccge
gccgcacgec
ctggaacctg
cttctatcag
ggactcgacc
agacctgaac
caatgatttg
tatcttccgc
cgatacccaa
gcgcgacgec
aacctcctgg
atcggactcg
cctgcaggct
cggccatgcec
cgccggeaac
tttcaacgcc
cgactatgcc
gctgatcgge
ggcgtaaaaa
acggcacgtc
ccagtttctg
gcagcggcga
cgccgatctc

taaacaggcg

Serratia marcescens

GenBank: DQ841349.1
2006-08-16
.

ggcaatctgc
gtagtggtca
gacgccaact
cagtacgaag
gcgetcgacg
tccgecacca
ctgccgtttt
gacgggctga
atcatcgtct
cgcaacgcgg
atcaagggcg
gacgeeggeg
caggcgttga
aaaggcggta
ctgattttca
ggcctcaaag
cgcagccacg
ggcggcaacc
ggtaatacct
acégataaac
acacagcaaa
gtctcgetcg
aagccgggeg
ataccccagc
cgccttcage
tgacggcagg
ttgcgecacc

cccgecceccecc
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tgggcgacgt
gcggccacag
ggggcggcett
ccggcggceaa
gcacctcgct
acaatatcgf
ccattctcaa
tgcgggtgcet
ccaacctgtc
aaacgcacag
gcaaaggcaa
gctataacct
aaaacaccga
ttacgctggce
gcaaagaggt
cctatgecgce
acgcctggcet
tgaccttcgt
tcctgttcag
tggtgtttat
acgacgatct
atcacttcaa
ctttcgecgce
gccgecttge
gccgagegea
cgcatcaccc
cgttgcagct

aggcaggacc

ggcgaaattc
ccteggeggg
ctacgcgcag
ggtgatcaac
aaccctgecg
caacttcaac
cattccgacc
gaactccgag
gaacgtgacg
cggaccgacg
cgactatctc
gatcgceggce
ggtcgcctac
agacgacatc
ggatcatcag
cgccaccacc
gttcggcaac
cggcggceage
cggcgatttc
cggtaccgaa
ggtgctggcc
caccgatcgg
ccggetttcc
gaatgcggaa
cccgctcaat
aggcgtacac
cgtcgegeag
aggccag

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2457
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Met Gly Ile Phe Ser Tyr Lys Asp Leu Asp Glu Asn Ala Ser Lys Ala

Leu Phe Ser ésp Ala Leu Ala Ile Ser Thr Tyr Ala Tyr His Asn Ile
0 25 30

Asp Asn Gly Phe Asp Glu Gly Tyr His GIn Thr Gly Phe Gly Leu Gly
35 40 45

Leu Pro Leu Thr Leu Ile Thr Ala teu Ile Gly Ser Thr GIn Ser Gln
50 55 60

Gly Gly Leu Pro Arg Ile Pro Trp Asn Pro Asp Ser Glu Gln Ala Ala
65 70 75 80

GIn Glu Thr val Asn Asn Ala Gly Trp Ser val Ile Ser Ala Ala GlIn
85 90 95

Leu Gly Tyr Ala Gly Lys Thr Asp Ala Arg Gly Thr Tyr Tyr Gly Glu
100 105 110

Thr Ala Gly Tyr Thr Thr Ala GIn Ala Glu val Leu Gly Lys Tyr Asp
115 120 125

Ser Glu Gly Asn Leu Thr Ala Ile Gly Ile Ser Phe Arg Gly Thr Ser
130 135 140

Gly Pro Arg Glu Ser teu Ile Gly Asp Thr Ile Gly Asp val Ile Asn
145 150 i55 160

Asp Leu Leu Ala Gly Phe Gly Pro Lys Gly Tyr Ala Asp Gly Tyr Thr
165 170 175

Leu Asn Ala Phe Gly Asn Leu Leu Gly Asp val Ala Lys Phe Ala Gln
180 185 190

Ala His Gly Leu Ser Gly Glu Asp val val val Ser Gly His Ser Leu

Gly Gly Leu Ala val Asn Ser Met Ala Ala GIn Ser Asp Ala Asn Trp
210 215 220

Gly Gly Phe Tyr Ala GIn Ser Asn Tyr val Ala Phe Ala Ser Pro Thr
225 230 , : 235 240

Gln Tyr Glu Ala Gly Gly Lys val Ile Asn Ile Gly Tyr Glu Asn Asp
245 250 255

Pro val Phe Arg Ala Leu Asp Gly Thr Ser Leu Thr Leu Pro Ser Leu
260 265 270
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Gly val His Asp Ala Pro His Ala Ser Ala Thr Asn Asn Ile val Asn
275 280 285

Phe Asn Asp His Tyr Ala ser ASp Ala Trp Asn Leu Leu Pro Phe Ser
290 295 300

Ile Leu Asn Ile Pro Thr Trp Leu Ser His Leu Pro Phe Phe Tyr Gln
305 310 315 320

Asp Gly Leu Met Arg val Leu Asn Ser Glu Phe Tyr Ser Leu Tht Asp
325 330 335

Lys Asp Ser Thr Ile Ile val Ser Asn Leu Ser Asn val Thr Arg Gly
340 345 350

Asn Thr Trp val Glu Aép Leu Asn Arg Asn Ala Glu Thr His Ser Gly
355 360 365

Pro Thr Phe ITe Ile Gly Ser Asp Gly Asn Asp Leu Ile Lys Gly Gly
370 375 380

Lys Gly Asn Asp Tyr Leu Glu Gly Arg Asp Gly Asp Asp Ile Phe Arg
385 390 395 400

Asp Ala Gly Gly Tyr Asn Leu Ile Ala Gly Gly Lys Gly His Asn Ile
405 410 : 415

Phe Asp Thr Gln GIn Ala Leu Lys Asn Thr Glu val Ala Tyr Asp Gly
420 425 430

Asn Thr Leu Tyr Leu Arg Asp Ala Lys Gly Gly Ile Thr Leu Ala Asp
435 440 445

Asp Ile Ser Thr Leu Arg Ser Lys Glu Thr Ser Trp Leu Ile pPhe Ser
450 , 455 460

Lys Glu val Asp His Gln val Thr Ala Ala Gly Leu Lys Ser Asp Ser
465 470 475 480

Gly Leu Lys Ala Tyr Ala Ala Ala Thr Thr Gly Gly Asp Gly Asp Asp
485 490 495

val Leu GIn Ala Arg Ser His Asp Ala Trp Leu Phe Gly AsnvA1a Gly
500 505 510

Asn Asp Thr Leu Ile Gly His Ala Gly Gly Asn Leu Thr pPhe val Gly
515 520 525

Gly Ser ' Gly Asp Asp Ile Leu Lys Gly Ala Gly Asn Gly Asn Thr Phe
530 535 540
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Leu Phe Ser Gly Asp Phe Gly Arg Asp Gln Leu Tyr Gly Phe Asn Ala
545 550 555 560

Thr Asp Lys Leu Vval Phe Ile Gly Thr Glu Gly Ala ser Gly Asn Ile
565 570 575

Arg Asp Tyr Ala Thr GIn GIn Asn Asp Asp Leu val Leu Ala Phe Gly
580 585 590

His Gly GIn val Thr teu Ile Gly val Ser Leu Asp His Phe Asn Thr
595 600 605

Asp Arg val val Leu Ala
610
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