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Linh vuc ki thuit dwge dé cap

Séng ché dé cap dén phuong phap san xuét pyripyropen, cu thé hon 1a phuong
phép san xuét pyripyropen A, E, O hodc twong tu.
Tinh trang k§ thuit cia sang ché

Pyripyropen A dugc boc 10 trong Cong bd don yéu cau cip patent Nhat Ban sd
360895/1992 (tai liéu patent 1) va Journal of Antibiotics (1993), 46(7), 1168-9 (Tai
liéu non-patent 1), c¢6 hoat tinh @c ché chéng lai ACAT (axyl CoA-colesterol
axyltransferaza) va viéc 4p dung né dé didu tri bénh c6 nguyén nhén do sy tich tu
colesterol hodc bénh tuwong ty nhu mong doi.

Céc ndm san xuét pyripyropen, ching Aspergillus fumigatus FO-1289 duoc
bdc 10 trong Cong bd don yéu cau cép patent Nhat Ban s 360895/1992 (tai liéu patent
1); ching Eupenicillium reticulosporum NRRL-3446 dugc bdc 10 trong Applied and
Environmental Microbiology (1995), 61(12), 4429-35 (Tai li€u non-patent 2); ching
Penicillium griseofulvum F1959 duge boc 16 trong Coéng bd don qudc té sb
W02004/060065 (tai liéu patent 2); va chiing Penicillium coprobium PF1169 duoc
boc 10 trong Journal of Technical Disclosure 500997/2008 (tai liéu patent 3).

Ngoai ra, quy trinh sinh tong hop pyripyropen A, quy trinh sinh tong hop gia dinh &
chung Aspergillus fumigatus FO-1289 duoc boc 16 trong Journal of Organic Chemistry
(1996), 61, 882-886 (Tai liéu non-patent 3) va Chemical Review (2005), 105,
4559-4580 (Tai liéu non-patent 4). C4c tai liéu da cho thdy ring, & ching Aspergillus
fumigatus FO-1289, cu truc timg phin duoc tdng hop riéng ré bang polyketit syntaza
hoic prenyltransferaza lién quan dén viéc téng hop pyripyropen A bing xyclaza.

Tai liéu tham khao phan linh vuc k§ thuat

Tai liéu patent
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Tai liéu patent 1: Cong bd don yéu cdu cap patent Nhat Ban 56 360895/1992

Tai liéu patent 2: W0O2004/060065

Tai liéu patent 3: Journal of Technical Disclosure 500997/2008
Tai liéu non-patent

Tai lidu non-patent 1 : Journal of Antibiotics (1993), 46(7), 1168-9.

Tai liéu non-patent 2 : Applied and Environmental Microbiology (1995),
61(12), 4429-35.

Tai liéu non-patent 3 : Journal of Organic Chemistry (1996), 61, 882-886.

Tai liéu non-patent 4 : Chemical Review (2005), 105, 4559-4580.
Ban chét ky thuit clia sing ché

Céc tac gia sang ché hién tim ra rang pyripyropen A hogc chét trong tu ¢ thé
duoc san xuét biang cach nudi cdy vi sinh vit trong d6 polynucleotit cu thé hoic vecto
tai t6 hop chira polynucleotit nay dugc dwa vao véi hop chit trung gian can thiét dé
sinh tdng hop pyripyropen A. Séng ché nay duoc tao ra dua trén nhitng phat hién nay.

Do d6, dbi twong cia sang ché 1a dé xuét phuong phép san xuét pyripyropen

Ngoai ra, theo mdt phuong an cua sang ché, phuong phdp san Xudt
pyripyropen A, dugc ddc trung béi viéc nudi cdy vi sinh vit trong do it nhét mot
polynucleotit trong (I) dén (II1) dudi day hoic vecto tai td hop chira né/chiing duoc
dua vao vai pyripyropen E va phéan tach pyripyropen A bang pyripyropen O dugc dé
Xuét:

D polynucleotit dugc phéan tach co it nhit mot trinh tu nucleotit dugc chon tu
trinh tu nucleotit trong (a) dén (d) duéi day:

(a) trinh tu nucleotit cia SEQ ID NO: 266,

(b) trinh tu nucleotit ¢6 kha nang lai véi trinh tu bd sung thanh trinh tu
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SEQ ID NO: 266 trong diéu kién nghiém ngit, va né ma hoa protein hau nhu tuong
déng v6i protein dugc ma hoa bai trinh ty nucleotit cia SEQ ID NO: 266,
() trinh tu nucleotit cua polynucleotit cta trinh ty nucleotit cia SEQ ID
NO: 266 trong d6 mot hodc nhiéu nucleotit dugc loai bo, thay thé, chén hodc bd sung,
va n6 ma hoa protein hdu nhu tuong ddng voi protein dugec mi héa béi trinh tu
nucleotit cia SEQ ID NO: 266, va
(d) trinh tu nucleotit c¢6 it nhit 90% twong ddng vai polynucleotit ctia
trinh tu nucleotit cia SEQ ID NO: 266, va né ma hoa protein hau nhu tuong dong véi
protein dugc ma hoa boi trinh ty nucleotit cia SEQ ID NO: 266;
(ID) polynucleotit dugc phén tach c6 trinh tu nucleotit ma hoa it nhét mot trinh tur
axit amin dugc chon tr SEQ ID NO:267 dén 275 hodc trinh tu axit amin hdu nhu
trong dong; va
(II)  polynucleotit dugc phén tach co it nhét mat trinh tu nucleotit duge chon tr cac
trinh tu nucleotit tir (1) dén (4) dudi day:
(D) trinh tu nucleotit trong (a) dén (i) dudi day:
(a) trinh tu nucleotit tir 3342 dén 5158 cta trinh tu nucleotit dugc
néu trong SEQ ID NO: 266,
(b) trinh tu nucleotit tr 5382 dén 12777 cua trinh tu nucleotit
duoc néu trong SEQ ID NO: 266,
() trinh tu nucleotit tr 13266 dén 15144 cua trinh tu nucleotit
dugce néu trong SEQ ID NO: 266,
(d) trinh tu nucleotit tor 16220 dén 18018 cua trinh tu nucleotit
dugce néu trong SEQ ID NO: 266,
(e) trinh tu nucleotit tir 18506 dén 19296 ciia trinh tu nucleotit

duoc néu trong SEQ ID NO: 266,
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® trinh tu nucleotit tr 19779 dén 21389 cua trinh tu nucleotit
duoc néu trong SEQ ID NO: 266,

(2) trinh tu nucleotit tir 21793 dén 22877 cta trinh tu nucleotit
dugc néu trong SEQ ID NO: 266,

(h) trinh tu nucleotit tir 23205 dén 24773 cia trinh ty nucleotit
dugc néu trong SEQ ID NO: 266, va

@) trinh tu nucleotit tir 25824 dén 27178 clia trinh tu nucleotit
dugc néu trong SEQ ID NO: 266;

(2) trinh tu nucleotit ¢c6 kha nang lai véi trinh tu bd sung thanh trinh tu
nucleotit & (1) trong diéu kién nghiém ngit, va né6 ma hoa protein hau nhu twong dong
véi protein duge ma hoa boi mdi trinh tu nucleotit;

3) trinh tu nucleotit cta polynucleotit cta trinh tu nucleotit ¢ (1) trong dé
mot hoac nhiéu nucleotit dugc loai bd, thay thé, chén hoic bd sung, va né ma hoa
protein hau nhu twong ddng v6i protein dwgc ma hoa bdi mdi trinh tu nucleotit; va

(4)  trinh ty nucleotit ¢4 it nhit 90% tuong ddng véi polynucleotit clia
trinh tu nucleotit & (1), va né ma héa protein hiu nhu twong ddng vai protein dugc ma
héa boi mdi trinh tu nucleotit.

Ngoai ra, theo phuong an khac, sang ché d& xuét phuong phép san xuét
pyripyropen A didc trung bdi viéc nudi cdy vi sinh vat trong do6 it nhat mot
polynucleotit trong (I) dén (III) dugc d& cdp & trén hodc vecto tai td hop chua
no6/ching duogc chén vao vai deaxetyl pyripyropen E va phéan tach pyripyropen A bang
pyripyropen E va pyripyropen O.

Ngoai ra, theo phuong &an khéc, sang ché d xuit phuong phap san xuét
4-hydroxy-6-(pyridin-3-yl)-3-((2E,6E)-3,7,11-trimetyldodeca-2,6,10-trienyl)-2H-pyran-

2-on, dugc dic trung boi viée nudi céy vi sinh vét trong do it nhét mot polynucleotit
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trong (1) dén (I) da dé cap & trén hodc vecto tai td hop chira né/ching duge chén
4-0x0-6-(3-pyridyl)-a-pyron va phéan tach
4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-trimetyldodeca-2,6,10-trienyl)-2H-pyran-2-on.

Theo phuong &n khac, sang ché d& xuét it nhat mot polynucleotit dwge phan tach cia
(1) dén (I11) & trén.

Ngoai ra, theo phuong 4n khac, sang ché dé xuét vecto tai td hop duoc chon tir nhém
chira pPP6 (Ding ky s6 clia Aspergillus oryzae dugc bién nap voi plasmit pPP6 la:
FERM BP-11218), pPP7 (Pang ky sb cta Aspergillus oryzae dugc bién nap voi
plasmit pPP7 la: FERM BP-11219) va pPP9 (Dang ky sb cua Aspergillus oryzae dugc
bién nap v6i plasmit pPP9 1a: FERM BP-11220).

Theo phuong 4n khac niia, sang ché dé xuét thé bién nap chtra mot hodc nhiéu vecto
duoc chon tu nhom bao gdm plasmit pPP6, pPP7 va pPP9.

Theo phuong 4n khéac, sang ché dé xut viée str dung vecto tai t hop dugc dé cap &
trén dé san xudt pyripyropen A.

Theo phuong an khéac, sang ché d& xuét viée sir dung thé bién nap dé cap & trén dé san
xudt pyripyropen A.

Theo phuong phap séan xuét cta sang ché, pyripyropen A, E, O hoidc twong tu ¢6 thé
duoc san xuét bang k¥ thuét tai tb hop gen. Do d6, phuong phap san xuét clia sang ché
tao ra sy dong gop dang ké vao k¥ thuat san xuét hang loat pyripyropen A, E, O hoic
tuong tu.

MBS ta vin tit cac hinh vé

Fig.1 thé hién mau dién di cta san phdm PCR bing gel agaroza. D& dién di, san pham
PCR duoc khuéch dai bing cach sir dung cdc mau sau: M: thang dénh dau khéi luong
phén tr (thang 100bp — 100 cédp bazo), giéng 1: miu cua SEQ ID NO:1 va 2, giéng 2:

mau ctia SEQ ID NO:239 va 240, giéng 3: mau cia SEQ ID NO:237 va 238, giéng 4:
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mau ctia SEQ ID NO:241 va 242, giéng 5: miu ciia SEQ ID NO:247 va 248, giéng 6:
mAu ctia SEQ ID NO:251 va 252, giéng 7: mau cia SEQ ID NO:245 va 246, giéng 8:
maiu ctia SEQ ID NO:243 va 244, giéng 9: miu ciia SEQ ID NO:249 va 250, giéng 10:
maiu ctia SEQ ID NO:235 va 236, giéng 11: miu ctiia SEQ ID NO:233 va 234, giéng
12: mu cla QEQ ID NO:227 va 228, giéng 13: mau ctia SEQ ID NO:229 va 230,
giéng 14: miu ctia SEQ ID NO:231 va 232.

Tuong tu Fig.1, Fig.2 thé hién miu di cia san phdm PCR bing gel agaroza.
bé dién di, san phém PCR da khuéch dai st dung céc mau sau: M: thang danh diu
khdi lwong phan ti (thang 100bp — 100 cip bazo), giéng 1: mau ctia SEQ ID NO:253
va 254, giéng 2: mau cua SEQ ID NO:257 va 258, giéng 3: mau ctia SEQ ID NO:259
va 260, giéng 4: mau ciia SEQ ID NO:255 va 256, giéng 5: mau cia SEQ ID NO:261
va 262.

Tuong tu Fig.1, Fig.3 thé hién miu dién di cia san pham PCR bang gel
agaroza. Dé dién di, san phdm PCR da khuéch dai str dung cac méu sau: giéng 1: thang
danh déu khdi lwong phén tir (thang 100bp), giéng 2: mau ctia SEQ ID NO:264 va 265
(doa‘n khuéch dai 400bp).

Fig.4 thé hién cu tric plasmit ciia pUSA.

Fig.5 thé hién céu tric plasmit ctia pPP2.

Fig.6 thé hién so d6 su khuéch dai ctia P450-2 cADN,

Fig.7 thé hién cAu tric plasmit ctia pPP3.

Fig.8 thé hién phd 'H-NMR ctia pyripyropen E trong axetonitril duge doteri
héa.

Fig.9 thé hién phd 'H-NMR trong axetonitril dwgc doteri héa clia sin phim
nudi cdy Aspergillus oryzae duge bién nap véi plasmit pPP2.

Fig.10 thé hién phd 'H-NMR ciia pyripyropen O trong axetonitril dugc doteri
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hoa.

Fig.11 thé hién phd "H-NMR trong axetonitril dugc doteri hoa clia san
phim nuoi chy Aspergillus oryzae dugc bién nap véi plasmit pPP3.

Fig.12 thé hién cdu tric plasmit cta cac plasmit pPP6, pPP7 va pPP9.
MO ta chi tiét sang ché
Nop luu vi sinh vat

Escherichia coli (Escherichia coli EPI300™-TIR) dugc bién nap voi plasmit
pCC1-PP1 dugc luu gitt & Co quan luu gitt sinh vat sang ché quéc té, Vién nghién ciru
Qubc gia v& Khoa hoc va Ky thuat Cong nghiép tién tién (International Patent
Organism Depositary, National Institute of Advanced Industrial Science and
Technology) (Pia chi: AIST Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan,
305-8566), ding ky s FERM BP-11133 (chuyén tir dir liéu trong nude dang ky sb
FERM P-21704) (tham chiéu do ngudi lwu gitt chi dinh: Escherichia coli
EPI300™-T1}/pCC1-PP1) vao ngay 09 thang 10 ndm 2008 (ngay ndp luu ban dau).
Aspergillus oryzae dugc bién nap véi plasmit pPP2 duge luu gitt & Co quan luu giir
sinh vat sang ché qubc té, Vién nghién ctru Quéc gia vé Khoa hoc va K§ thuat Cong
nghiép tién tién (International Patent Organism Depositary, National Institute of
Advanced Industrial Science and Technology) (Pia chi: AIST Tsukuba Central 6, 1-1-1
Higashi, Tsukuba, Ibaraki, Japan, 305-8566), ddng ky s6 FERM BP-11137 (tham chiéu
do ngudi lwu gitr chi dinh: Aspergillus oryzae PP2-1) vao ngay 23 thang 06 nam 2009.
Aspergillus oryzae dugc bién nap vdi plasmit pPP3 dugc Iuu gitt & Co quan luu gitr
sinh vét sang ché qubc té, Vién nghién ctru Quéc gia vé Khoa hoc va K¥ thuat Cong
nghiép tién tién (International Patent Organism Depositary, National Institute of
Advanced Industrial Science and Technology) (Pia chi: AIST Tsukuba Central 6, 1-1-1

Higashi, Tsukuba, Ibaraki, Japan, 305-8566), dang ky s6 FERM BP-11141 (tham chiéu
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do ngudi luu gitt chi dinh: Aspergillus oryzae PP3-2) vao ngay 03 thang 7 nam 2009.
Aspergillus oryzae dugc bién nap véi plasmit pPP6 dugc luu gitt & Co quan
luu gift sinh vét sang ché qudc té, Vién nghién clru Qudc gia vé Khoa hoc va Ky thuét
Cong nghiép tién tién (International Patent Organism Depositary, National Institute of
Advanced Industrial Science and Technology) (Dia chi: AIST Tsukuba Central 6, 1-1-1
Higashi, Tsukuba, Ibaraki, Japan, 305-8566), dang ky s& FERM BP-11218 (tham chiéu
do nguoi luu gitt chi dinh: Aspergillus oryzae PP6) vao ngay 21 thang 12 ndm 2009.
Aspergillus oryzae duogc bién nap véi plasmit pPP7 dugc luu gitt ¢ Co quan
luu gitt sinh vat sang ché quéc té, Vién nghién ctru Qudc gia vé Khoa hoc va Ky thuét
Cong nghi¢p tién tién (International Patent Organism Depositary, National Institute of
Advanced Industrial Science and Technology) (Dia chi: AIST Tsukuba Central 6, 1-1-1
Higashi, Tsukuba, Ibaraki, Japan, 305-8566), dang ky s6 FERM BP-11219 (tham chiéu
do ngudi luu gitt chi dinh: Aspergillus oryzae PPT) vao ngay 21 thang 12 nam 2009.
Aspergillus oryzae dugc bién nap vé6i plasmit pPP9 duoc luu gitt ¢ Co quan
luu giit sinh vét sang ché qudc té, Vién nghién ciru Qudc gia vé Khoa hoc va Ky thuat
Cong nghiép fién tién (International Patent Organism Depositary, National Institute of
Advanced Industrial Science and Technology) (Dia chi: AIST Tsukuba Central 6, 1-1-1
Higashi, Tsukuba, Ibaraki, Japan, 305-8566), dang ky s FERM BP-11220 (tham chiéu
do ngudi luu gitt chi dinh: Aspergillus oryzae PP9) vao ngay 21 thang 12 nam 2009.
Phuong phép san xuét pyripyropen
Sang ché dé cap dén phuong phép san xuét pyripyropen, trong d6 san pham
chuyén hoa thi cép thu duoc bang cach nudi cdy vi sinh vat trong do gen trong sinh
tdng hop pyripyropen A dugc chén vao véi hgp chit trung gian can thiét dé sinh tong
hop pyripyropen A.

Vi du vé quy trinh sinh tong hop pyripyropen A cé trong so d6 1 sau:
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[Bang 1]

|

A A PKS
X oMo N 4-0x0-6-(3-pyridyl)-a-pyron
PKs SEQ ID
HO N CoA ligaza CoA—S N > NO: 268
5 SEQ ID NO:267 SEQ ID NO: 268
o
Axit 5-(3-pyrigyl)-3,5-dioxopentanoic
it 5-(3-pyrigyl) P UbIAPT
> *

Axit nicotinic
SEQ ID NO: 273

| FMO
Xyclaza x %

SEQ ID NO: 272 SEQ ID NO: 271

4-hydroxy-6-(pyridin-3-yl)-3-((2E,6E)-3,7,11-

trimetyldodeca-2,6,10-trienyl)-2H-pyran-2-on

O\TOT,M

ro— hL\T SEQID RO: 274
oS ¥

HO H

P450-1
R
SEQ ID NO: 269 o

AT

um

(i

DeaxetylPyripyropen E Pyripyropen E 11-DeaxetylPyripyropen O

7 ~
@ oo Ak
ook AT"ZE A P450-2 AT-2 HoL A T
wd —_—
SEQID NO: 275 SEQ ID NO: 270 J’\ SEQID KO: 275 O /@ |
b - (o) OH ’/Lo ﬁ o/\o
v

Pyripyropen O ‘7-DeaxetylPyripyropen A Pyripyropen A

So db |
Mbdi quy trinh sinh téng hop cla so dd 1 dé cap o trén s& duge mo ta

chi tigt & dudi day.
1. Cho axit nicotinic phan tmg v&i CoA ligaza va sau do cho san pham tao ra
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phan tng v&i polyketit syntaza gidbng LovB (PKS), do do tao ra axit
5-(3-pyridyl)-3,5-dioxopentanoic.

2. Cho axit 5-(3-pyridyl)-3,5-dioxopentanoic phan ung véi polyketit syntaza
gidng LovB (PKS), do d6 tao ra 4-0x0-6-(3-pyridyl)-a-pyron.

3. Cho 4-0x0-6-(3-pyridyl)-a-pyron va farnesylpyrophosphat (FPP) phan tng véi
prenyltransferaza gibng  UbiA  (UbiAPT), theo cach d6 tao ra
4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-trimetyldodeca-2,6,10-trienyl)-2H-pyran-
2-on.

4. Cho 4-hydroxy-6-(pyridin-3-yl)-3-((2E,6E)-3,7,
11-trimetyldodeca-2,6,10-trienyl)-2H-pyran-2-on phan tng v&i monooxygenaza phu
thudc FAD (FMO) va sali dé cho san phém thu duoc phan ung v6i xyclaza (IMP:

Integral membrane protein — protein mang toan phan), theo cach d6 tao ra deaxetyl

pyripyropen E.

5. Cho deaxetyl pyripyropen E phan Gng vdi axetyltransferaza (AT), theo céach
do tao ra pyripyropen E.

6. Cho pyripyropen E phan tmg voéi xytocrom P450 monooxygenaza (1)

(P450-1), theo cach do tao ra 11-deaxetyl pyripyropen O.

7. Cho 11-deaxetyl pyripyropen O phan ing véi axetyltransferaza-2 (AT-2), theo
cach do tao ra pyripyropen O.

8. Cho pyripyropen O phéan tng véi xytocrom P450 monooxygenaza (2)
(P450-2), theo cach do tao ra 7-deaxetyl pyripyropen A.

9. Cho 7-deaxetyl pyripyropen A phan ing véi axetyltransferaza-2 (AT-2), theo
cach do6 tao ra pyripyropen A.

Deaxetyl pyripyropen E ¢co thé duoc tong hop, vi du, bang phuwong phap trong vi du

tham chiéu 3 dudi day.

10
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Pyripyropen E c6 thé thu duogc, vi du, bang phuong phép dd md ta trong Cong bd don
yéu cdu cp patent Nhat Ban sd 239385/1996.
11-deaxetyl pyripyropen O co thé duoc téng hop, vi du, bang phuong phip di mo ta
trong vi du tham chiéu 4 dudi dy.
Pyripyropen O c¢6 thé thu dugce, vi du, bing phuong phap da mo ta trong J. Antibiot.
1996, 49, 292.
7-deaxetyl pyripyropen A ¢6 thé dugc tong hop, vi duy, bang phuong phap di mé ta
trong Cong bd don yéu cau cAp patent Nhat Ban s6 259569/1996.
4-0x0-6-(3-pyridyl)-a-pyron co6 thé duge tdng hop, vi du, bang phuong phép da mé ta
trong J. Org. Chem. 1983. 48. 3945.
Theo phuong an dugce vu ti€n, sang ché dé xuét phuong phap san xuét bao gdm viéc
nuGi cly voi pyripyropen E, phuong phép san xuét pyripyropen A dugc dic trung boi
viéc nudi céy vi sinh vt chira mdt hodc nhiéu vecto duge chon tir nhém bao g6m cac
plasmit pCC1-PP1, pPP2, pPP3, pPP6, pPP7 va pPP9 véi pyripyropen E va phan tach
pyripyropen A bang pyripyropen O.
Theo phuong an dugc uu tién, sang ché dé xuit phuong phap san xuit bao gdm viéc
nudi cdy v6i pyripyropen E, phuong phap sén xut pyripyropen A dugc dic trung boi
viéc nudi cdy vi sinh vat trong do it nhét mot polynucleotit trong (IV) va (V) duéi day
hodc vecto tai td hop chta né/ching duge chén pyripyropen E va phan tich
pyripyropen A bing pyripyropen O:

(Iv) Polynucleotit dugc phan tach chua it nhat mot trinh tu nucleotit
duoc chon tu trinh tu nucleotit ma hoa it nhat mot trinh ty axit amin dugc chon
tir SEQ ID NO:269, 270 va 275 hoiic trinh tur axit amin hau nhu tvong dong; va

(V) Polynucleotit ¢o it nhit mot trinh tu nucleotit dugc chon tir céac

trinh tu nucleotit tir (1) dén (4) duéi day:

11
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(1) trinh tu nucleotit tir (a) dén (c) dudi day:

(a) trinh tu nucleotit tr 13266 dén 15144 cua trinh tu nucleotit
duoc néu trong SEQ ID NO: 266,

(b) trinh tu nucleotit tir 16220 dén 18018 cia trinh ty nucleotit
dugce néu trong SEQ ID NO: 266, va

(c) trinh tw nucleotit tir 25824 dén 27178 cua trinh tu nucleotit
duoc néu trong SEQ ID NO: 266;

(2) trinh tu nucleotit ¢ kha nang lai véi trinh tu bd sung véi trinh tu
nucleotit & (1) trong diéu kién nghiém ngit, va n6 ma hoa protein hiu nhu trong dong
v6i protein dugc ma hoa béi mdi trinh tu nucleotit;

(3) trinh tu nucleotit cua polynucleotit ctia trinh tu nucleotit & (1) trong do
mot hodc nhiéu nucleotit dugc loai bo, thay thé, chén hodc bd sung, va n6 ma hoa
protein hau nhu twong dong véi protein duge ma hoa boi mdi trinh tu nucleotit; va

4) trinh tu nucleotit ¢6 it nhit 90% twong ddng véi polynucleotit ciia
trinh tu nucleotit ¢ (1), va né6 ma hda protein hdu nhu tvong ddng véi protein dugc ma
hoa bai mdi trinh tu nucleotit.

Theo phuong an dugc vu ti€n, sang ché d& xuit phuong phép sin xuét bao gém viéc
nudi cdy vé6i pyripyropen E, phuong phép san xuét pyripyropen A dugc dic trung boi
viéc nudi céy vi sinh vat chira mdt hodc nhiéu vecto dugce chon tir nhém bao gém cac
plasmit pPP2, pPP3 va pPP9 vdi pyripyropen E va phén tach pyripyropen A bang
pyripyropen O.

Theo phuong éan dugc uu ti€n, sang ché dé xuat phuong phép san xuét bao gém viéc
nudi cdy vai pyripyropen E, phuong phép san xudt pyripyropen A dugc dic trung béi
viéc nudi cdy vi sinh vat chtra cac plasmit pPP2, pPP3 va pPP9 véi pyripyropen E va

phan tach pyripyropen A bang pyripyropen O.
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Theo phuong an dugc uu ticn, sang ché d& xuit phuong phap san xuét bao gdm viéc
nudi cdy voi deaxetyl pyripyropen E, phuong phap san xuét pyripyropen A dugc dic
trung bdi viéc nudi ciy vi sinh vat trong do it nhét mot polynucleotit trong (I) dén (I11)
da dé cap & trén hodc vecto tai t6 hop chtra né/ching dugc chén deaxetyl pyripyropen
E va phan tach pyripyropen A bang pyripyropen E va pyripyropen O.
Theo phuong 4n dugc uu tién, sang ché dé xuét phuong phap san xuét bao gom viéc
nudi cdy véi deaxetyl pyripyropen E, Phuong phap san xudt pyripyropen A duoc dac
trung boi viée nudi céy vi sinh vat chira mot hodc nhiéu vecto dugce chon tir nhdém bao
gdm cac plasmit pCC1-PP1, pPP2, pPP3, pPP6, pPP7 va pPP9 véi deaxetyl
pyripyropen E va phan tach pyripyropen A bang pyripyropen E va pyripyropen O.
Theo phuong an dugc uu ti€n, sang ché dé xuét phuong phap san xuét bao gdm viéc
nudi cdy voi deaxetyl pyripyropen E, phuong phap san xuét pyripyropen A duoc dac
trung boi viée nudi cdy vi sinh vat trong do it nhat mot polynucleotit trong (VI) va
(VII) dudi day hodc vecto tai t6 hop chira né/ching duge chén deaxetyl pyripyropen E
va phén tach pyripyropen A bang pyripyropen E va pyripyropen O:
(VI)  Polynucleotit dugc phan tich chura it nhat mot trinh tu nucleotit dugc chon tur
trinh tu polynucleotit ma hoa it nhit mot trinh tu axit amin dugc chon tr SEQ ID
NO:269, 270, 274 va 275 hodc trinh tu axit amin hau nhu tuong déng; va
(VII) Polynucleotit dugc phén tach chura it nhit mot trinh tu nucleotit dugce chon tir
céc trinh tu nucleotit tir (1) dén (4) dudi day:
(1) trinh tu nucleotit tir (a) dén (d) dudi day:

(a) trinh tu nucleotit tor 13266 dén 15144 cua trinh tu nucleotit
duoc néu trong SEQ ID NO: 266,

(b) trinh tu nucleotit tor 16220 dén 18018 cua trinh tu nucleotit

dugce néu trong SEQ ID NO: 266,
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(©) trinh tu nucleotit tr 23205 dén 24773 cua trinh ty nucleotit
dugc néu trong SEQ ID NO: 266, va

(d) trinh tu nucleotit tr 25824 dén 27178 cua trinh tu nucleotit
duoc néu trong SEQ ID NO: 266;

(2) trinh tu nucleotit ¢6 kha ndng lai véi trinh tu bd sung véi trinh tu
nucleotit & (1) trong diéu kién nghiém ngit, va n6 ma hoa protein hdu nhu twong dong
v6i protein dugc ma hoa boi mbdi trinh tu nucleotit;

(3) trinh tu nucleotit ctia polynucleotit cia trinh tu nucleotit & (1) trong do
mot hoidc nhiéu nucleotit dugc loai bo, thay thé, chén hoic bd sung, va né ma hoa
protein hau nhu twong ddng vai protein duge ma hoa boi mdi trinh tu nucleotit; va

4) (rinh tu nucleotit c¢6 it nhit 90% tuong ddng véi polynucleotit cta
trinh tu nucleotit & (1), va né ma héa protein hiu nhu twong ddng vé6i protein duge ma
hoa bai mdi trinh tu nucleotit.

Theo phuong an duoc 'vu'u tién, sang ché dé xuét phuong phdp san xuét bao
gdm Vié‘C nudi cdy deaxetyl pyripyropen E, phuong phap san xuét pyripyropen A duoc
dic trung bdi viéc nudi c?ly vi sinh vat chira mot hodc nhiéu vecto dugc chon tir nhém
chura cac plasmit pPP2, pPP3, pPP7 va pPP9 véi deaxetyl pyripyropen E va phén tach
pyripyropeﬁ A bang pyripyropen E va pyripyropen O.

Theo phucmg 4n duoc uu tién, sang ché dé xuét phuong phdp san xuét bao gém viéc
nudi cdy voi deaxetyl pyripyropen E, phuong phap san xuét pyripyropen A dugc dic
trung boi viée nuodi cdy vi sinh vat chtra céc plasmit pPP2, pPP3, pPP7 va pPP9 vdi
deaxetyl pyripyropen E va phan tach pyripyropen A bing pyripyropen E va
pyripyropen O. |

Theo phuong 4n dugc uu tién, sang ché dé xuét phuong phép san xuét bao gdm viéc

nudi  cdy  voi 4-0xo-6—(3-pyridyl)-a-pyfon, phuong  phédp  san Xuat
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4-hydr0xy-6-(pyridin—3 -yD-3-((2E,6E)-3,7,11-trimetyldodeca-2,6,10-trienyl)-2H-pyran-
2-on duge dic trung boi viée nudi cdy vi sinh vat trong do it nhit mot polynucleotit
trong (I) dén (1) da dé cip & trén hodc vecto tai td hop chtra né/ching dugce chén
4-0x0-6-(3-pyridyl)-o-pyron va phan tach
4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-trimetyldodeca-2,6,10-trienyl)-2H-pyran-
2-on. Trong trudng hop nay, vu tién khi vi sinh vat da dé cap & trén, ching c6 kha
nang sinh tong hop farnesylpyrophosphat (FPP) bén trong té bao duogc str dung. Vi du
vé vi sinh vit ndy bao gdm vi sinh vét thudc chi Aspergillus.

Theo phuong dn dugc uu tién, sang ché dé xuét phuong phéap san xuit bao

gdm  viée nuéi cdy v6i 4-0x0-6-(3-pyridyl)-u-pyron, phuong phap san Xuét
4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-trimetyldodeca-2,6,10-trienyl)-2H-pyran-
2-on duoc dic trung bdi viée nudi cfiy vi sinh vét chra mdt hodc nhiéu vecto duoc
chon t&r nhém bao gdm céc plasmit pCC1-PP1, pPP2, pPP3, pPP6, pPP7 va pPP9 véi
4-0x0-6-(3-pyridyl)-o-pyron va phan tach
4-hydroxy-6-(pyridin-3 ;371)—3—((2]3,613)-3 ,7,11-trimetyldodeca-2,6,10-trienyl)-2H-pyra
n-2-on.
Theo phuong én dugce uvu ti€n, sang ché dé xuét phuong phéap san xuét bao gbém viée
nudi  cdy  véi  4-ox0-6-(3-pyridyl)-a-pyron,  phuong  phidp  sin Xuét
4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7, 1 1-trimetyldodeca-2,6, 10-trienyl)-2H-pyran-
2-on, duge dic trung boi viée nudi cdy vi sinh vat trong do it nhit mot polynucleotit
trong (VIII) va (IX) dudi day hodc vecto tai t6 hop chira né/ching dugc chen
4-0x0-6-(3-pyridyl)-o-pyron va phan tach
4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-trimetyldodeca-2,6,10-trienyl)-2H-pyran-2-
on:

(VIID) Polynucleotit dugc phan tach co it nhét m@t trinh tu nucleotit dugc chon tir
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trinh tu nucleotit m3 hoa trinh ty axit amin cta SEQ ID NO:273 hodc trinh tu axit
amin hiu nhu turong dong; |

(IX)  Polynucleotit co it nhit mét trinh tu nucleotit dugce chon tir trinh tu nucleotit &
(1) dén (4) dudi day:

(1) trinh tu nucleotit tr 21793 dén 22877 cia trinh tu nucleotit dugc néu
trong SEQ ID NO: 266;

(2) trinh tr nucleotit ¢6 kha ning lai véi trinh ty bd sung v6i trinh tu
nucleotit & (1) trong diéu kién nghiém ngit, va n6 ma hoa protein hau nhu twong dong
v6i protein duge ma hoéa boi trinh tu nucleotit;

(3) trinh tu nucleotit ctia polynucleotit ctia trinh tu nucleotit ¢ (1) trong do
mot hodic nhidu nucleotit dugc loai bo, thay thé, chén hodc bd sung, va n6 ma hoa
protéin hdu nhu twong déng véi protein dwge ma hoa boi trinh tu nucleotit; va

(4) trinh tu nucleotit ¢6 it nhit 90% tuong dong véi polynucleotit cta
trinh tw hucleotit ¢ (1), va n6 ma hoa protein hau nhu tuong ddéng véi protein duge ma
hoa boi trinh tu nucleotit.

Theo phuong an dugce uu tién, sang ché d& xuit phuong phdp san xuit bao gdm viée
nuoi  cdy  véi  4-oxo-6-(3-pyridyl)-a-pyron, phwong phdp  san Xuét
4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-trimetyldodeca-2,6,10-trienyl)-2H-pyran-
2-on duge didc trung bdi viée nudi céy vi sinh vat chta plasmit pPP6 voi
4-0x0-6-(3-pyridyl)-a-pyron va phan tach
4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-trimetyldodeca-2,6,10-trienyl)-2H-pyran-2-
on. o | | |
Theo phuong 4n duoc IU'U tién, sang ché dé xuit phuong phép san xuét bao gém viée
nu.vC)i cdy vai deaxetyl pyripyropen E, phuong phép san xudt pyripyropen E duogc dic

trung boi vide nudi cdy vi sinh vét trong dé it nhit mét polynucleotit trong (I) dén (1I1)
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da d& cap o trén hodc vecto tai td hop chira no/ching dugc chen deaxetyl pyripyrbpen
E vﬁ phén tach pyripyropen E

Theo phuong é4n dugc uu ti€n, sang ché dé xuit phuong phap san xuét bao gdm viéc
nuoi cdy v6i deaxetyl pyripyropen E, phuong phap san xuét pyripyropen E dugc dic
trung boi viée nuodi céy vi sinh V4t chira mot hodc nhiéu vecto dugc chon tir nhém bao
gdbm cac plasmit pCC1-PP1, pPP2, pPP3, pPP6, pPP7 va pPP9 véGi deaxetyl
pyripyropen E va phan tich pyripyropen L.

Theo phuong éan dugc uu ti€n, sang ché dé xuit phuong phéap san xuét bao gdm viéc
nudi cdy véi deaxetyl pyripyropen E, phuong phép san xuét pyripyropen E duoc dic
trung bdi viée nudi cdy vi sinh vat trong do it nhét mdt polynucleotit trong (X) va (XI)
dudi day hodc vecto tai to hop chira né/chiing duge chén deaxetyl pyripyropen E va
phéan tach pyripyropen E:

(X) polynucleotit dugc phén tach cé it nhit mdt trinh tu nucleotit dugc chon tir
trinh tu nucleotit ma hoéa trinh tu axit amin cta SEQ ID NO:274 hodc trinh tu axit
amin hiu nhu twong ddng; va

(XI)  polynucleotit c6 it nhit mdt trinh tu nucleotit duoc chon tir trinh ty nucleotit &
(1) dén (4) dudi day:

(1) trinh tu nucleotit tir 23205 dén 24773 ctia trinh tu nucleotit dugc néu
trong SEQ ID NO: 266,

(2) trinh tu nucleotit c6 khé nang lai véi trinh tu bd sung voi trinh tu
nucleotit ¢ (1) trong diéu kién nghiém ngit, va n6 ma hoa protein hau nhu tuong déng
v6i protein duge ma héa bdi trinh tu nucleotit;

(3) trinh tu nucleotit cua polynucleotit cta trinh tu nucleotit ¢ (1) trong do6
mot hodc nhiéu nucleotit duoc loai bo, thay thé, chén hoac bd sung, va n6 ma hoa

protein hau nhu twong ddng v6i protein duge ma hda boi trinh ty nucleotit; va
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4) trinh tu nucleotit ¢6 it nhit 90% twong ddng vai polynucleotit cua
trinh tu nucleotit & (1), va né ma hoa protein hiu nhu twong ddng véi protein duge ma
hoa boi trinh tu nucleotit.

Theo phuong an dugc uu tién, sang ché dé& xuét phuong phéap san xuét bao
gdm viéc nudi cdy v6i deaxetyl pyripyropen E, phuong phap san xuét pyripyropen E
duoc ddc trung boi viéc nudi cdy vi sinh vat chta plasmit pPP7 vé6i deaxetyl
pyripyropen E va phén tidch pyripyropen E.

Theo phuong an dugc uu ti€n, sang ché dé xuit phuong phép san xuat bao
gbm viée nudi ciy voi pyripyropen E, phuong phéap san xuét pyripyropen O duoc dic
trung boi viée nudi cdy vi sinh vat trong do it nhét mot polynucleotit trong (I) dén (I10)
da dé& cap o trén hodc vecto tai t6 hop chira né/chung duge cheén pyripyropen E va
phén tach pyripyropen O.

Theo phuong an dugc uu ti€n, sang ché d& xuét phuong phdp sin xuét bao
gdm viée nuodi cdy voi pyripyropen E, phwong phap san xuét pyripyropen O dugc dic
trung boi viée nudi céy vi sinh vat chira mot hodc nhiéu Vectd du.qc chon tor nhém bao
2b6m céc plasmit pCC1-PP1, pPP2, pPP3, pPP6, pPP7 va pPP9 véi pyripyropen E va
phén tach pyripyropen O.

Theo phuong an dugc uu tién, sang ché dé xuét phuong phap san xuét bao
gbm viéc nudi cly vé6i pyripyropen E, phuong phép san xuét pyripyropen O dugc dic
trung boi viée nuodi cdy vi sinh vt trong do it nhéit mot polynucleotit trong (XII) va
(XIII) dudi day hodc vecto tai t6 hop chtra né/chiing dugce chén pyripyropen E va phin
tach pyripyropen O:

(XII) polynucleotit dugc phén tach co it nhit mdt trinh tu nucleotit dugc chon tir
trinh tu nucleotit ma hoa it nh4t mot trinh tu axit amin duoc chon tir SEQ ID NO:269

va 275 hoic trinh ty axit amin hau nhu twong dong; va
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(XTII) pblynucleotit ¢6 it nhit mot trinh tyu nucleotit dugc chon tu cac trinh tu
nucleotit tir (1) dén‘ (4) dudi day:

(1) trinh tw nucleotit tir (a) dén (b) dudi day:

(a) trinh tu nucleotit tor 13266 dén 15144 cua trinh ty nucleotit
duogc néu trong SEQ ID NO: 266, va

(b) trinh tu nucleotit tr 25824 dén 27178 cua trinh tu nucleotit
duoc néu trong SEQ ID NO: 266;

(2) trinh tu nucleotit ¢6 kha nang lai véi trinh tu bd sung véi trinh tu
nucleotit & (1) trong diéu kién nghiém ngdt, va né6 ma héa protein hiu nhu tuong dong
v6i protein dugc ma hoa boi mdi trinh tu nucleotit;

3) trinh tu nucleotit ctia polynucleotit ctia trinh tu nucleotit ¢ (1) trong do6
mot hodc nhiéu nucleotit dugc loai bo, thay thé, chén hoic bd sung, va n6 ma hoa
proteih hdu nhu tuong dong véi protein duge ma hoa baoi mdi trinh tu nucleotit; va

4) trinh tu nucleotit ¢ it nhat 90% tuong ddéng véi polynucleotit ctia
trinh tu nucleotit & (1), va n6é ma héa protein hau nhu tudng ddng v6i protein duge ma
héa béi mdi trinh tw nucleotit.

Theo phuong an duge wu ti€n, sang ché d& xuit phuong phap san xuét bao gém viéc
nudi cdy véi pyripyropen E, phuong phap san xuét pyripyropen O duoc dic trung bé‘i
viéc nudi céy vi sinh vat chta mot hodc nhiéu vecto dugc chon tir nhém bao g61n cac
plasmit pPP2 va pPP9 véi pyripyropen E va phén tach pyripyropen O.

Theo phuong én dugc wu tién, sang ché dé xudt phuong phap san xuét bao gbm viée
nudi cdy voi pyripyropen E, phuong phap san xuét pyripyropen O dugc dic trung bdi
viée nubi cdy vi sinh vat chtra cac plasmit pPP2 va pPP9 vdi pyripyropen E va phan
tach pyripyropen O.

Theo phuong an dugc uu tién, sang cheé dé xuat phuong phap san xuat
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bao gdm viéc nudi cdy véi pyripyropen E, phuong phap san xuét 11-deaxetyl
pyripyropen O dugc ddc trung béi viée nﬁ@i cdy vi sinh vat trong do it nhat mot
polynucleotit trong (I) dén (II1) da dé cap & trén hodc vecto tai td hop chira no/ching
duoce chén pyripyropen E va phan tach 11-deaxetyl pyripyropen O.

Theo phuong an dugc uu ti€n, sang ché d& xuét phuong phéap san xuét bao
gdm viéc nudi cdy vai pyripyropen E, phuong phép san xuét 11-deaxetyl pyripyropen
O dugc diac trung bdi Viéc nudi céy vi sinh vét chira mdt hodc nhiéu vecto dugc chon
tr nhom bao gdm cac plasmit pCC1-PP1, pPP2, pPP3, pPP6, pPP7 va pPP9 voi
pyripyropen E va phén tach 11-deaxetyl pyripyropen O.

Theo phuong an dugc uu ti€n, sang ché dé xudt phuong phdp san xuit bao
gdm viéc nudi ciy v6i pyripyropen E, phuong phap san xuét 11-deaxetyl pyripyropen
O duoc dic trung béi viée nudi cdy vi sinh vat trong do it nhét mot polynucleotit trong
(XIV) va (XV) duéi ddy hodc vecto tai td hop chtra né/ching dugc chéﬁ pyripyropen
I va phén tach 11-deaxetyl pyripyropen O:

(XIV) polynucleotit dugc phan tach co it nhit mot trinh tu nucleotit dugc chon tir
trinh tu nucleotit md hoa trinh tu axit amin cia SEQ ID NO:269 hogc trinh tu axit
amin hau nhu tuong dong; va
(XV) polynucleotit c6 it nhdt mot trinh tu nucleotit dugc chon tir cac trinh tu
micleotit tir (1) dén (4) duéi day:

| (1) trinh tu nucleotit tir 13266 dén 15144 cua trinh tu nucleotit dugc néu
trong SEQ ID NO: 266;

(2) trinh tu nucleotit ¢6 kha nang lai v6i trinh tu bd sung véi trinh tu
nucleotit 0 (1) trong diéu kién nghiém ngit, va né ma hoa protein hau nhu twong dong
voi protein duge ma hoa boi trinh tu nucleotit;

(3) trinh tu nucleotit ctia polynucleotit cda trinh tur nucleotit ¢ (1) trong doé
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mot hodc nhiéu nucleotit duoc loai bo, thay thé, cheén hoic bd sung, va né ma hoa
protein hau nhu tuong ddng véi protein duge ma hoa bai trinh tw nucleotit; va

(4) trinh tu nucleotit ¢6 it nhat 90% twong ddng vai polynucleotit cua
trinh tu nucleotit & (1), va né ma hoéa protein hau nhu tuong déng véi protein duge ma
hoa badi trinh tu nucleotit.

Theo phuong an dugc uvu tién, sang ché dé xuét phuong phép san xuét bao gdm viéc
nudi cdy voi pyripyropen E, phuong phap san xudt 11-deaxetyl pyripyropen O dugc
dic trung boi viée nudi cdy vi sinh vat chira plasmit pPP2 voi pyripyropen E va phén
tach 11-deaxetyl pyripyropen O.

Theo phuong an dugc uu ti€n, sang ché d& xuét phuong phép san xuét bao gdm viée
nudi cay voi 11-deaxetyl pyripyropen O, phuong phép sdn xuét pyripyropen O dugc
ddc trung boi viée nudi cdy vi sinh vat trong do it nhét mot polynucleotit trong (1) dén
(1) da dé cap o trén hoidc vecto tai td hop chira né/ching dugc chén 11-deaxetyl
pyripyropen O va phan tach pyripyropen O.

Theo phuong an duge uu tién, sang ché @& xuét phuwong phap san xudt bao

20m viée nudi ‘c.éy v4i 11-deaxetyl pyripyropen O, Phuong phép sén Xuit pyripyropen
O duogc dic trung bdi viée nudi céy vi sinh vét chira mot hoéc nhiéu vecto dugce chon
tir nhom Bao gdm céc plasmit pC‘Cvl—PP]_, pPP2, pPP3, pPP6, pPP7 va pPP9 vdi
11-deaxetyl pyripyropen O va phéan tach pyripyropen O.
Theb phimng an diro‘c wu tién, sang ché dé xuit phuong phéap san xuét bao gdm viée
nudi cdy \?(’)‘i lil-deaxetyl pyripyropen O, phuong phap san xuét pyripyropen O duoc
déé trung bdi viée nudi cdy vi sinh vét trong do it nhét mot polynucleotit trong (XIV)
va (XV )7 dudi day hoﬁc vecto tai to hop chira ndé/ching duge chén 11-deaxetyl
pj'ripyf()pen Ova iahéﬁ tach pyripyropen O:

(XIV) polynucl.cotit duoc phéan tach co it nhit mdt trinh tu nucleotit dugc chon tix
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trinh tu nucleotit ma hoéa trinh ty axit amin ctia SEQ ID NO:275 hodc trinh tu axit
amin hdu nhu twong dong; va

(XV) polynucleotit co it nhit mét trinh tu nucleotit dugc chon tur cdc trinh tu
nucleotit tir (1) dén (4) dudi day:

(D) trinh tu nucleotit tir 25824 dén 27178 cua trinh tu nucleotit duoc néu
trong SEQ ID NO: 266;

(2) trinh tu nucleotit ¢c6 kha ndng lai véi trinh tu bd sung v6i trinh tu
nucleotit & (1) trong diéu kién nghiém ngit, va n6 ma héa protein hdu nhu twong dong
v6i protein duge méa hoa boi trinh tu nucleotit;

(3) trinh tu nucleotit ctia polynucleotit cta trinh tu nucleotit ¢ (1) trong do
mot hodc nhiéu nucleotit duoc loai bo, thay thé, chen hoic bd sung, va ndé ma hc’)a
protein hau nhu tuong ddng véi protein duge ma hoa boi trinh ty nucleotit; va

4) trinh tu nucleotit ¢6 it nhat 90% tuong ddéng vai polynucleotit cla
trinh tu nucleotit & (1), va né ma hoa protein hau nhu trong ddng véi protein duge ma
hda béi trinh tu nucleotit.

Theo phuong an dugc vu tién, sdng ché dé xuét phuong phéap san xuét bao

gdm viée nuodi ciy voi 11-deaxetyl pyripyropen O, phuong phap san xuét pyripyropen
O dugc dic trung bai viée nudi cdy vi sinh vat chta plasmit pPP9 voi 11-deaxetyl
pytipyropen O va phan tach pyripyropen O.
Theo phuong an dugc wu tién, sang ché dé xuét phuong phép san xuét bao gom viée
nudi cdy véi pyﬁpyropen O, phuong phép san xuét 7-deaxetyl pyripyropen A dugc dic
trung boi viée nuodi cdy vi sinh vat trong d6 it nhét mot polynucleotit trong (I) dén (I1D)
da dé cép & trén hofic vecto tai té hop chira ndé/chiing dugc chén pyripyropen O va
phéan téch 7—déaxety1 pyripyropen A.

Theo phwong an dugc uu tién, sang ché dé xuat phuong phép san xuat bao gdm vice
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nudi cdy véi pyripyropen O, phuong phap san xuét 7-deaxetyl pyripyropen A dugc dac
trung bai viée nuodi céy vi sinh vat chira mdt hodc nhiéu vecto dugc chon tir nhdm bao
gdm céac plasmit pCC1-PP1, pPP2, pPP3, pPP6, pPP7 va pPP9 véi pyripyropen O va
phén tach 7-deaxetyl pyripyropen A.

Theo phuong an dugc uu tién, sang ché @& xuit phuong phdp san xuét bao gdm viéc
nudi cdy véi pyripyropen O, phuong phap san xuét 7-deaxetyl pyripyropen A dugc dic
trung bdi vice nudi cdy vi sinh vt trong do it nhit mot polynucleotit trong (XIV) va
(XV) dudi day hodc vecto tai t6 hop chira né/chung duge chén pyripyropen O va phan
tach 7-deaxetyl pyripyropen A:

(XIV) polynucleotit dugc phan tach co it nhit mot trinh tu nucleotit dugc chon tur
trinh tu nucleotit ma hoéa trinh ty axit amin cia SEQ ID NO:270 hodc trinh tu axit
amin hdu nhu twong ddng; va

(XV) polynucleotit ¢co it nhit mot trinh tu nucleotit duge chon tir céc- trinh tu
nucleotit tir (1) dén (4) duéi day:

(1) trinh tu nucleotit tor 16220 dén 18018 cua trinh tu nucleotit dugc néu
trong SEQ ID NO: 266;

(2) trinh tu nucleotit ¢6 kha ndng lai véi trinh tu bd sung véi trinh tu
nucleotit & (1) trong diéu kién nghiém ngit, va né ma hoa protein hdu nhu trong dong
véi protein duge ma h6a bai trinh tu nucleotit;

| (3) ﬁ‘inh tu nucleotit cia polynucleotit cta trinh ty nucleotit ¢ (1) trong do6
mot hodc nhiéu nucleotit duoc loai bo, thay thé, cheén hoidc bd sung, va né ma hoa
protein hAu nhu twong ddng véi protein duge ma hoa boi trinh tu nucleotit; va

4) trinh tu nucleotit ¢6 it nhat 90% tuong ddéng vé6i polynucleotit cua
trinh tu nucleotit & (1), va n6 ma hoa protein hiu nhu twong déng véi protein dugc ma

hoa bdi trinh tu nucleotit.
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Theo phuong an dugc uu tién, sang ché d& xuit phuong phap san xuit bao
gbm viéc nudi ciy véi pyripyropen O, phuong phap san xuét 7-deaxetyl pyripyropen A
duoc dic trung boi viée nudi cdy vi sinh vat chira plasmit pPP3 véi pyripyropen O va
phén tach 7-deaxetyl pyripyropen A.

Theo phuong an dugc uu tién, sang ché dé xuét phuong phip san xuét bao
gbm viéc nuodi chy voi 7-deaxetyl pyripyropen A, phuong phap san xuét pyripyropen A
dwoc dic trung boi viée nudi cdy vi sinh vat trong do it nhit mét polynucleotit trong
(I) dén (1) da dé cdp & trén hodc vecto tai td hop chira né/chung duge chen
7-deaxetyl pyripyropen A va phéan tach pyripyropen A.

Theo phuong an dugc wu tién, sang ché d& xuét phuong phdp san xuit bao
gbm viéc nudi chy vai 7-deaxetyl pyripyropen A, phuong phép san xuét pyripyropen A
duogc dic trung boi viée nudi céy vi sinh vat chra mot hodc nhiéu vecto dugc ch(_)n tur
nhém bao gdm cac plasmit pCCI1-PP1, pPP2, pPP3, pPP6, pPP7 va pPP9 voi
7-deaxetyl pyripyropen A va phan tach pyripyropen A.

Theo phuong dn dugc vu tién, sang ché dé xuét phuong phip san xuét bao
g0m viée huéi chy voi 7-deaxetyl pyripyropen A, phuong phap san xuét pyripyropen A
duoc ddc trung béi viée nudi cdy vi sinh vét trong do it nhét mot polynucleotit trong
(:XVI) va (XVII) dudi diy hodc vecto tai to hop chira né/ching duge chén 7-deaxetyl
pyripyropen A va phan tch pyripyropen A:
(XVD polynucleotit dugc phan tach c6 it nhit mdt trinh tu nucleotit dugc chon tir
trinh tu nucleotit ma hoa trinh tu axit amin cta SEQ ID NO:275 hodc trinh tu axit
amin hdu nhu twong dong; va
(‘XVII) polynucleotit ¢o it nhdt mot trinh tu nucleotit duoc chon tir cdc trinh tu
nucleotit tir (1) dén (4) duéi day:

(D) trinh tu nucleotit tir 25824 dén 27178 cla trinh tu nucleotit dugc néu
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trong SEQ ID NO: 266;

(2) trinh tu nucleotit ¢6 kha nang lai véi trinh tu bd sung véi trinh tu
nucleotit & (1) trong diéu kién nghiém ngt, va né ma hoa protein hau nhu twong dong
v6Gi protein dugc ma hoa bdi trinh tu nucleotit;

3) trinh tu nucleotit cua polynucleotit cua trinh tu nucleotit & (1) trong do6
mot hodc nhiéu nucleotit duoc loai bd, thay thé, cheén hoic bd sung, va n6 mia hoa
protein hau nhu twong ddng vai protein duge ma hoa boi trinh ty nucleotit; va

4) trinh tw nucleotit ¢6 it nhit 90% tuong dong vé6i polynucleotit cia
u'inhr ty nucleotit & (1), va nd ma hoa protein hau nhu tuong doéng véi protein duge ma
hoa badi trinh tu nucleotit.

Theo phuong dn dugc wu tién, sang ché dé xut phuong phap san xuét bao gdm viéc
nudi ciy voi 7-deaxetyl pyripyropen A, phuong phap san xuét pyripyropen A dugc dic
iﬁrng b1 vide nudi cdy vi sinh vét chira plasmit pPP9 véi 7-deaxetyl pyripyropen A va
phén tach pyripyropen A.

Vi sinh vat dugc st dung trong sz’mg'ché ¢6 thé duge chén polynucleotit vao bang cach
st dung vecto tai t6 hop duge mo ta dudi day. Tuy nhién, polynucleotit co thé duoc
cheén Véo vi sinh vat, vi du, bing phuong phép xung dién, phuong phap dung
polyetylen glycol, va phuong phdp Agrobacterium, phuong phépll,ithi, va phuong phép
dtmg canxi clorua hoéc tu'dng tu.

Vi sinh vét dugc st dung trong sang ché khong bi giéi han cu thé
mién 1a c6 thé chén polynucleotit hodc vecto tai td hop chira né/chiing vao. Vi
sinh vt thudc éhi Aspergillus duge vu tién va Aspergillus oryzae dugc dac
biét wu tién.

Theo sang ché, ¢6 thé tién hanh viéc nudi céy vi sinh vat, vi du, béng

cich nuoi cay rin dudi diéu kién wa khi, nudi cay lac, nudi cay tao bot khi
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béng cach khuéy hoac nuoi céy mot ph?ln sau wa khi, cu thé 13, nudi Céy lic duge uu
tién. Khi 1a moi truémg dé nuodi cdy vi sinh vat, thanh phan duoc st dung chung, vi du,
nhu nguén cacbon, glucoza, sucroza, sird tinh bdt, dextrin, tinh bdt, glyxerol, mét
duong, md dong vat va dau thuc vat hodc tuong tu co thé dugc st dung. Ngoai ra,
nguf”)n nito, bdt dau nanh, mam lta mi, ngd ngdm rugu, bot hat bong, cao thit,
polypepton, cao malto, dich chiét ndm men, amoni sulfat, natri nitrat, ure hodc tuong
(o cod thé duoc sfx’dL_ing. Bén canh do, khi can, viée bd sung natri, kali, canxi, magie,
coban, clo, axit phosphoric (dikali hydro phosphat hodc twong tu), axit sulfuric (magic
sulfat hodic twong tw) hodc mubdi vo co ¢6 thé tao ra ion khac co tac dung. Ngoai ra, khi
cln, cdc vitamin khac nhau nhu thiamin (thiamin hydroclorua hodc tuong tw), axit
amin nhu axit glutamic (natri glutamat hodc tuong tu) hodc asparagin (DL-asparagin
hodc twong tw), vi dinh dudng nhu nucleotit hodc chit chon loc nhu khang sinh co thé
duoc bd sung. Ngo‘ai ra, chét hitu co hodc vo co gitp cho sy ting trudng cua nim va
thc ddy viéc san xudt pyripyropen A c6 thé duoc bd sung hop 1y.

Do pH.CfI’d moi treong 1a vi dy, dé pH khoang 5,5 dén 8. Nhiét do thiéh hop
dé nubi cdy 1a 15°C dén 40°C va, trong nhiu trudng hop, su ting trudng dién ra trong
pham Vi 22°C dén 30°C. Viéc san Xuat
i“l-hydroxy-(i—(pyridin-:'_% -y1)-3-((2E,6E)-3,7,11-trimetyldodeca-2,6,10-trienyl)-2H-pyran-
2-on, deaxetyl pyripyropen E, pyripyropen E, pyripyropen O va pyripyropen A phu
thudc nhiéu vao mdi truong va diéu kién nuoi céy, hodc vat chu dugc s dung. Trong
phuong phap nudi cAy bat ky, viée tich Ifly thuong dat dinh trong 2 dén 10 ngay. Viéc
nudi cay két thuc tai thoi didm khi lugng pyripyropen A trong moi truong nudi ciy dat
dinh va chit mong mudn dugc tach va tinh sach tir méi trudng nudi céy.

pé | phén tach axit 5-(3 -pyridyl)-3,S—dioxopentanc)k,

4-0x0-6-(3-pyridyl)-a-pyron, deaxetyl pyripyropen E, pyripyropen E, pyripyropen O,
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7-deaxetyl pyripyropen A, pyripyropen A hodc tuong tu tir moi truong hu()i cdy, n6 co
thé duoc chiét va tinh sach bing phuong phdp phan tach thong thuong st dung dic
tinh cua no, vi du phuong phap chiét ding dung moi, phuong phap ding nhua trao do6i
ion, phuong phéap sic ky cot hap phu hodc phan phéi, phuong phap loc qua gel, su
thim tach, phwong phap két tua, chung co thé duge st dung riéng biét hodc két hop
mot cach thich hop. Phuong phap chiét dung méi dugc dé cap cu thé.

Theo sang ché, thudt ngit "trinh ty axit amin hau nhu trong dong" c6 nghia 1a trinh tu
axit amin khong &anh huodng dén hoat tinh cta polypeptit mic du thuc té ¢6 mot hoic
nhiéu axit amin bi thay ddi boi su thay thé, loai bo, bd sung hodc cheén vao. T &t hon 13,
trinh tu axit amin bi thay ddi do su thay thé, loai bo, bd sung hodc chén vao axit amin
¢6 trinh tu tuong d?)ng 70% hodc hon, tdt hon 12 80% hodc hon, tdt hon nita 1a 90%
hoac hon, tdt hon nita 14 95% hodc hon, St hon nita 1a 98% hoic nhiéu hon so véi
trinh tu axit amin trude khi thay dbi va tuong tu. Ngoai ra, s6 gbc axit amin dugc thay
d8i t5t hon 1a tir 1 dén 40, t6t hon nira a tir 1 dén 20, 16t hon nira 1a tir 1 dén 10, 16t
hon nita la tir 1 dén 8, va tot nhat 1a tir 1 dén 4.

Ngoai ra, vi du v& su thay doi khong tac dong dén hoat tinh bao gf“)m su thay thé bao
thi. Thuét nglt “su thay thé bao thu” co nghia 1a su thay thé &t hon 1a tir 1 dén 40, tot
hon nfra 1a tr 1 dén 20, t6t hon nita 14 tir 1 dén 10, tét hon nira 1a tir 1 dén 8, va tot nhat
la tr 1 dén 4 gde axit amin bing gdc axit amin tuong ddng vé miat hoa hoc khic sao
cho hoat tinh cta polypeptit khong bi thay ddi. Vi du vé no bao gdm cac trudng hop,
trong do gbe axit amin ky nudc nao do duge thé bang gdc axit amin ky nuéc khac va
trrong hop. trong dé gbc axit amin phan cuc ndo d6 dugc thé bang gdc axit amin phan
cuc khac ¢6 dién tich giéng nhau. Cac axit amin gidng nhau vé chirc nang c6 kha ning
thay thé duogc biét trong linh vuc nay v6i tung axit amin. Cu thé, vi du vé axit amin

khéng phan cuc (ky nudc) bao gém alanin, valin, isoleuxin, leuxin, prolin, tryptophan,
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phenylalanin, methionin va twong tu. Vi du v¢ axit amin phan cuc (trung tinh) bao
gdm glyxin, serin, threonin, tyrosin, glutamin, asparagin, Xystein va tuong tu. Vi du vé
axit amin mang dién duong (bazo) bao gbm arginin, histidin, lysin va tuong tu. Vi du
vé axit amin mang dién 4m (axit) bao gdm axit aspartic, axit glutamic va tuong tu.

Thuét ngit, "diéu kién nghiém ngdt" trong sing ché c6 nghia 1a diéu kién trong
do, viéc rira mang sau khi lai duogc tién hanh & nhiét dd cao trong dung dich cé néng
@6 mudi thip, nguoi c6 hiéu biét trung binh trong linh vuc nay cé thé xac dinh diéu
kién thich hop vi du, diéu kién bao g61n diéu kién rira trong dung dich béng 2xSSC
(1xSSC: trinatri xitrat 15mM, natri clorua 150mM) va 0,5% SDS 6 60°C trong 20
phut, va diéu kién rtra dung dich bé‘mg 0,2xSSC (1xSSC: trinatri xitrat 15mM, natri
clorua 150mM) va 0,1% SDS & 60°C trong 15 phut.

Vide lai ¢6 thé duge tién hanh theo phuwong phap da biét. Ngoai ra, khi sir dung
thu vién c6 san trén thi trudng, no co thé dugc tién hanh theo phuong phap dugc mé ta
trong huéng dan dinh kém.

Theo séng ché, thuat ngit "ddng nhéat" (ciing dugc dé cap dén 1a tuong dong) dbi voi
trinh tu nucleotit nghia 1a mtc do khdp nhau cta cdc bazo tao thanh mdi trinh tu trong
s cac trinh tu duoc so sanh. Vao thoi diém d6, su c6 mit cua khoang tréng va dac
trung axit amin dugc dua vao phép tinh. Gia tri "ddng nhét" bat ky dugc thé hién trong
ban md ta c6 thé 1a gia tri dugc tinh toan bang cach st dung chuong trinh tra ctu
tuongld’éng d3 biét v6i nguoi co hiéu biét trung binh trong linh vuc nay. Vi du, gid tri
c6 thé dugc ﬁnh dé dang bang cach st dung cac thong sé mic dinh (cai dat ban dau)
trong FASTA, BLAST hodc tuong tu.

Theo sang ché, "twong déng” vé trinh ty nucleotit 14 90% hodc cao hon, t&t hon 12 95%
hoic cao hon, 6t hon nita 12 98% hoic cao hon, tét hon nita 1a 99% hoic cao hon.

Theo sang ché, thuat ngir, "mdt hodc nhiéu nucleotit bi loai bo, thay the, chén vao hodc
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bd sung trong poiynucleotit" nghia la su thay dbi duoc tao ra biang phuong phip da
biét nhu phuong phép dot bién gen & vi tri ddc biét, hodc su thay thé hodc tuong tu cta
nhiéu nucleotit trong pham vi ma chang ¢ thé xut hién tu nhién. SO luong nucleotit
duoc thay ddi 1a mot hoic nhiéu nucleotit (Vi du, mot dén vai nucleotit hodc 1, 2, 3
hodc 4 nucleotit).
Thuat ngft "trinh ty nucleotit ma héa protein hau nhu twong ddng véi protein dugc ma
hoa béi trinh tu nucleotit" nghia 1a trinh ty nucleotit ma hoa protein ¢6 hoat tinh tuong
duon g v6i hoat tinh ctia “protein duwgc ma héa boi trinh tu nucleotit™.
Ut tién 14, protein hiu nhu tu’mﬁg ddng véi protein duge ma hoa boi trinh tur nucleotit
tr 3342 dén 5158 caa trinh tu nucleotit duoc néu trong SEQ ID NO: 266 c6 hoat tinh
CoA ligaza.
Ut tién la, protein hau nhu twong dong v6i protein dugc ma hoa boi trinh tu nucleotit
tor 5382 dén 12777 cia trinh tu nucleotit dugc néu trong SEQ ID NO: 266 ¢6 hoat tinh
polyketit Syntdza gidng LovB (PKS).
Ut tién 13, protein hau nhu twong ddng véi protein dugc ma hoa bai trinh ty nucleotit
tr 13266 dén 15144 cua trinh tu nucleotit dugc néu trong SEQ ID NO: 266 ¢6 hoat
tinh xytocrom P450 monooxygenaza (1) (P450-1).

U tién 3, protein hdu nhu tuong ddng véi protein dugc ma hoa boi
trinh tu nucleotit tir 16220 dén 18018 cua trinh tu nucleotit dugc néu trong
SEQ ID NO: 266 ¢6 hbat tinh xytocrom P450 monooxygenaza (2) (P450-2).

Uu tién 1a, protein hau nhu tuong ddng voi protein dugc ma h(’)a boi
trinh tu nucleotit tr 18506 dén 19296 cua trinh tu nucleotit dugc néu trorig
SEQ ID NO: 266 ¢6 hoat tinh xyclaza (IMP: Protein mang toan phén).

Uu tién 1513 protein hdu nhu twong ddng v6i protein dugc ma hoa boi

trinh ty nucleotit tor 19779 dén 21389 cua trinh tu nucleotit dugc néu trong
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SEQ ID NO: 266 ¢6 hoat tinh monooxygenaza phu thuéc FAD (FMO).

Ul tién 14, protein hau nhu tuong ddng véi protein dugc ma hoa boi trinh tu
nucleotit tir 21793 dén 22877 cua trinh tu nucleotit dugce néu trong SEQ ID NO: 266
¢d hoat tinh prenyltransferaza gidng UbiA (UbiAPT).

Uu tién la, protein hiu nhu tuong ddng véi protein duge ma hoa boi trinh tu
nucleotit tir 23205 dén 24773 cua trinh tu nucleotit dugc néu trong SEQ ID NO: 266
¢6 hoat tinh axetyltransferaza (AT).

Uu tién 14, protein hau nhu tuong dong véi protein duge ma hoa boi trinh tu
nucleotit tir 25824 dén 27178 cua trinh tu nucleotit dugc néu trong SEQ ID NO: 266
¢6 hoat tinh axetyltransferaza-2 (AT-2).

Su thu nhéan polynucleotit dugc phéan tach

Phuong phéap dé thu polynucleotit phan tich clia sing ché khong bi gidi han cu
thé. Polyﬁﬁcleotit ¢6 thé duogc phén tach tir chiing Penicillium coprobium PF1169 hogc
nidm soi bing phuong phép sau day. Cu thé, dua trén trinh tu twong ddng thu duoc
bing phuwong phap cia vi dl_l 9 dudi day hoidc tuong tu, tbng hop mdi c6 kha ning
khuéch dai riéng biét mot Vhozflc nhidu gen bit ky ctia gen polyketit syntaza, gen
prenyltransferaza, gen hydroxylaza, gen axetyltransferaza hodc gen adenylat syntetaza.
chung c6 trong SL;I' tdng hop pyripyropen A. Ti én hanh PCR cho thu vién hé gen fosmid
51’1a. éhﬁhg Penicillium cop'robiuvm PF1169 dugc chuén bi riéng ré va sau d6 tién hanh
lai khudn Iac theo cach do thu du.'FQ'c polynucleotit dugc phéan tdch dugc st dung trong
sang cné |

Theo phuong an dugc vu tién, sang ché dé xuét it nhit mét polynucleotit duge
phén tach cia (1) dén (I11) & trén. Cu thé, séng ché d& xuét it nhit mot polynucleotit
cta (1) dén (III) sau:

(1) polynucleotit duge phén tach chira it nhdt mot trinh tu nucleotit duoc
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chon tir trinh ty ﬁuéleotit cta (a) dén (d):

(a)  trinh tu nucleotit ciia SEQ ID NO: 266,

(b) trinh tu nucleotit ¢6 kha ndng lai véi trinh tu bd sung vdi trinh tu
nucleotit cia SEQ ID NO: 266 trong diéu kién nghiém ngit, va n6 ma hoéa protein hau
nhu twong dong véi protein duge ma hoa bdi trinb tu nucleotit cia SEQ ID NO: 266,

(c) trinh tu nucleotit cia SEQ ID NO: 266 trong d6 mot hodc nhiéu
nucleotit‘dugc loai bo, thay thé, chén hodc bd sung, va n6 ma hda protein hau nhu
trong ddéng véi protein duge ma hoa boi trinh tu nucleotit ciia SEQ ID NO: 266, va

(d) trinh tu nucleotit ¢ it nhat 90% tuong ddng vai polynucleotit clia
trinh tg nucleotit cia SEQ ID NO: 266, va né ma hoa protein hiu nhu twong dong véi
proteindmi’o’c mﬁh(’)a'bé’i trinh tu nucleotit cia SEQ ID NO: 266 ;

(I1) polynucleotit duge phan tach co trinh tu nuclebtit ma hoa it nhit mot
trinh ty axit amin duge chon tor SEQ ID NO:267 dén 275 hodc trinh tu axit amin hiu
nhu trong dong; vﬁ |

(ill)  polynucleotit dugc phén tach co6 it nhat mot trinh tu nucleotit dugc

chon tir trinh ty nucleotit cia (1) dén (4):

(1) trinh tu nucleotit trong (a) dén (i) dudi day:
(a) trinh tu nucleotit tr 3342 dén 5158 cua trinh ty nucleotit duoc néu

trong SEQ iD NO: 266,

(b) trihh tu nucleotit tir 5382 dén 12777 cua trinh tu nucleotit dugc néu
trong SEQ ID NO: 266,

(¢)  trinh tu nucleotit tir 13266 dén 15144 cta trinh tu nucleotit duge néu
trong SEQ ID NO: 266,

(d) trihh tu nucleotit tir 16220 dén 18018 cua trinh tu nucleotit duge néu

trong SEQ ID NO: 266,
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(e) . trinh tu nucleotit tir 18506 dén 19296 cua trinh tu nucleotit dugc néu
trong SEQ ID NO: 266,

€)) trinh tu nuclcotit tir 19779 dén 21389 cua trinh tu nucleotit dugc néu
trong SEQ ID NO: 266,

(2) trinh tu nucleotit tir 21793 dén 22877 cua trinh tu nucleotit dugc néu
trong SEQ ID NO: 266,

(h) trinh tu nucleotit tr 23205 dén 24773 cua trinh tu nucleotit dugc néu
trong SEQ ID NO: 266, va

(i) trinh tu nucleotit tr 25824 dén 27178 cua trinh tu nucleotit dugc néu
trong SEQ ID NO: 266;

(2) trinh tu nucleotit ¢6 kha ndng lai v6i trinh tu bd sung véi trinh tu
nucleotit cua (1) trong didu kién nghiém ngat, va n6 ma hoa protein hau nhu tuong
ddng vai protein duge ma hoa boi mdi trinh tu nucleotit;

(3) trinh tu nucleotit ciia polynucleotit cda trinh tu nucleotit & (1) trong do
mot hodc nhiéu nucleotit dugc loai bo, thay thé, chén hoic bd sung, va n6 ma hoa
protein hau nhu twong ddng véi protein duge ma hoa boi mdi trinh tu nucleotit; va

4) trinh tu nucleotit ¢6 it nhit 90% tuong ddng vai polynucleotit cta
trinh tu nucleotit ctia (1), va n6 ma hoa protein hau nhu tuong déng véi protein dugc
ma hoa bai mdi trinh tu nucleotit.

Theo phuong an dugce uvu tién hon, sang ché dé xuét polynucleotit dugc phan
tach duoc chon tir (a), (b), (¢), (d), (e), (), (g) va (h):

(a) polynucleotit ¢6 trinh ty nucleotit ctia SEQ ID NO: 266,

(b) polynucleotit ma hoa polypeptit chira trinh tu axit amin dugc chon tir
SEQ ID NOs: 269, 270, 273, 274 va 275,

(c) polynucleotit ma hoéa trinh tu axit amin hau nhu twong dong véi trinh
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tu duoc néu trong SEQ ID NO: 269, va ma hoa polypeptit c6 hoat tinh hydroxylaza,

(d) polynuclcotit md hoa trinh tu axit amin hau nhu twong doéng véi trinh
tu duge néu trong SEQ ID NO: 270, va ma héa polypeptit ¢6 hoat tinh hydroxylaza,

(e) polynucleotit mé hoa trinh tu axit amin hau nhu trong déng véi trinh
tv duoc néu trong SEQ ID NO: 273, va mid hdéa polypeptit c6 hoat tinh
prenyltransferaza,

(H) polynucleotit ¢6 trinh tu axit amin hau nhu twong dong véi trinh tu
duoc néu trong SEQ ID NO: 274, va ma hoa polypeptit ¢ hoat tinh axetylaza,

(2) polynucleotit ¢6 trinh ty axit amin hau nhu twong déng véi trinh tu
duoc néu trong SEQ ID NO: 275, va ma hoa polypeptit ¢ hoat tinh axetylaza,

(h) polynucleotit duge phén tach c6 trinh ty nucleotit duoc chon tur (1), (i1),
(iii), (iv) va (v) sau:

(i) trinh tu nucleotit tir 13266 dén 15144 cua trinh tu nucleotit duoc néu
trong SEQ ID NO: 266,

(i1) tﬁnh tu nucleotit tir 16220 dén 18018 cta trinh tu nucleotit dugc néu
trong SEQ ID NO: 266,

(ii1) trinh tu nucleotit tir 21793 dén 22877 cua trinh tu nucleotit dugc néu
trong SEQ ID NO: 266,

(iv) trinh tu nucleotit tor 23205 dén 24773 cua trinh tu nucleotit dugc néu
trong SEQ ID NO: 266, va

(v) trinh tu nucleotit tir 25824 dén 27178 cua trinh tu nucleotit dugc néu
trong SEQ ID NO: 266.

Theo phuong an dugc uu ti€n hon, sang ché d& xuit polynucleotit
du(_yc phan tach dugc chon tir (A), (B) va (C) sau:

(A) polynucleotit ma hoa polypeptit chira trinh tu axit amin dugc chon tu
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SEQ ID NO:275,

(B) polynucleotit ¢6 trinh tu axit amin hiu nhu twong déng véi trinh tu
dugc néu trong SEQ ID NO: 275, va mé hoa polypeptit c6 hoat tinh axetylaza, va

(@) polynucleotit dugc phan tach c6 trinh tu nucleotit tir 25824 dén 27178
cua trinh tu nucleotit dugc néu trong SEQ ID NO: 266.
Theo phuong an dugc wu tién hon nita, sing ché dé xuit polynucleotit cua (c), (d), (),
(f) va (2) noi trén, trong d6 trinh ty axit amin cta polypeptit dugc md hoa boi
polynucleotit cta (¢), (d), (e), (f) va (g) nay co trinh tu twong dbéng 90% hozc hon véi
trinh tu axit amin lan luot duoc néu trong SEQ ID NOs: 269, 270, 273, 274 va 275.
Theo phuong an dugc uu tién hon nfta, sang ché d& xudt polynucleotit ciia (B) néu trén,
trong do trinh tu axit amin cta polypeptit dugc ma héa boi polynucleotit clia (B) nay
¢6 trinh tu tuohg ddng 90% hodc hon véi trinh ty axit amin dugc néu trong SEQ 1D
NO: 275.
Vecto tai 10 hqp

Vecto tai td hop theo sang ché ¢6 thé duoc tao ra béng cach bién ddi mot hodc
nhiéu polynucleotit bt ky trong (I) dén (III) da dé cap & trén thanh dang thich hop phu
thude vao ddi twong va gin ching vao vecto theo phuong phap thong thuong, vi du,
ky thuat tai td hop gen duoc md ta trong [Sambrook, J. et al., "Molecuiar cloning: a
laboratory manual", (USA), 2nd Edition, Cold Spring Harbor Laboratory, 1989].
Vecto tai td hop theo séng ché ¢o thé dugc chon thich hop tr vecto virut, plasmit,
fosmit, cosmit hodc tuong tu. Vi du, khi té bao chu 1a Escherichia coli, vi du vé n6 bao
gom thC thye khudn vi I{hu?in dua trén thé thuc khudn & va plasmit dya trén pBR va
pUC-. Trong tr‘u'ﬁmg hop 1a Bacillus subtilis, cac vi du bao gbm plasmit dua trén pUB-,
Trong trudng hop hém men, vi du bao gdm cic plasmit YEp, YRp, YCp va YIp-.

Tét hon néu it nhat mot plasmit trong s6 plasmit dugc st dung chira yéu t6 danh dau
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lva chon dé chon loc _thé bién nap. Khi chon loc yéu td danh dau, gen ma hoa sy khang
thudc va gen bd sung su dinh dudng thu dong co thé dugc st dung. Vi du cu thé vé né
khi t& bao chu st dung 1a vi khuin bao gbdm, gen khang ampixilin, gen khang
kanamyxin, gen khéang tetraxyclin va tuong tu; trong truong hop ndm men, vi du la
gen sinh téng hop tryptophan (TRP1), gen sinh tong hop uraxil (URA3), gen sinh tong
hop leuxin (LEU2) va tirong ty; trong truong hop ném, gen khang hygromyxin, gen
khéng bialaphos, gen khang bleomyxin, gen khang aureobasidin va tuong tu; va trong
truong hop thuc vat, gen khang kanamyxin, gen khang bialaphos va tuong tu.

Ngoai ra, phan tot ADN dé 1am vecto biéu hién duoc st dung trong sang ché t6t hon la
cO triﬁh tu ADN cin thiét dé biéu hién ting gen, vi du, tin hi€u diéu bién phién ma va
tin hiéu diéu bién dich ma vi du, promoto, tin hi¢u khoi dau phién ma, vi tri lien két
ribosom, tin hiéu dirng dich ma, trinh tt_rkét thac. Vi du uu tién vé promoto bao gém

prombto lactoza operon, tryptophan operon va tuong tu trong Escherichia coli;

promotd cla gen tong Ah(_)'p ruQu dehydrbgenaza, axit phosphataza, gen chuyén hoa
galactoza, glyxeraldehyt 3-phosphat dehydrogenaza hodc tuwong tu & nim men;
promoto ctia gen a-amylaza, gen glucoamylaza, gen xenlobiohydrolaza, geﬁ
glyxeraldehyt 3-phosphat dehydrogenaza, gen abpl hodc twong tu ¢ nim; promoto
C‘aMV 35S ARN, promoto CaMV 19S ARN hodc promoto gen nopalin syntetaza ¢
tﬁ‘g‘rc vat.

Vecto tai to ilQ'p theo Sém,gbché t6t hon 14 vecto t4i to hop dugc chon tir nhom bao gém
cac plasmit pPP6, pPP7 va pPP9.

Ngoai ra, theo phuong 4n uu ti€n, sang ché minb hoa vecto tai t6 hop st dung dugc
chon tir nhém bao gdm céc plasmit pPP6, pPP7 va pPP9 dé san xudt pyripyropen A.
Thé bién nap

Té bao chu trong d6 polynucleotit dugc phan tach theo sang ché duoc chén
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vao ¢6 thé dugc chon loc phu hop, phu thudc vao loai vecto dugc st dung, tu
actinomycetes, Escherichia coli, Bacillus subtilis, ndm men, nim soi, té bao thuc vat
hodc twrong tu.
Phuwong phap dua vecto tai t6 hop vao té bao chi ¢6 thé dugc chon, phu thudc vao té
bao chi kiém tra, tir su van chuyén b%lng su két hop, su truyén tinh trang béng thuc
khuan thé, cling nhu phuong phap bién nap vi du, phuong phap ion canxi, phuong
phip ion lithi, phuong phap xung dién, phuong phép PEG, phuong phéap
Agrobacterium hodac phuong phap ban hat.
Trong trudong hop nhiéu gen duge dua vao té bao chu trong sang ché, gen c6 thé ¢
trong phan tr ADN don hodc cac phén tir ADN khac nhau ri€ng biét. Ngoai ra, khi e
bao chua la vi khuén, mdi gen duoc thiét ké dé duogc biéu hién nhu polycistronic cta
mARN va duge tao ra bén trong mot phan tir ADN.
Thé bién nap theo sang ché t6t hon 1‘51 thé bién nap chira mot hodc nhiéu vecto duogc
chon i nhém bao gdm céc plasmit pPP6, pPP7 va pPP9.
Theo phwong 4n duge uu tién, sdng ché minh hoa thé bién nap dugc sir dung chira mot
hodc nhiéu vecto duge éhon tir nhom bao gdm céc plasmit pPP6, pPP7 va pPP9 dé san
xudt pyripyropen A.
Vi dy thuc hién séng ché

Séng‘ ché s& duoc minh hoa chi tiét hon bang cic vi du sau ddy ma khong
nhim muc dich gi6i han sang ché.
Vi du 1: Tao ADN hé gen cla ching Penicillium coprobium PF1169

Cho mdi trudng NB vo tring (500ml) vao binh thot ¢d Erlenmeyer (11).
Chﬁng Penicillium coprobium PF1169 (Journal of Technical Disclosure No.
5()0%’97/2008 '(téi ‘liéu patent 3)) dugc nudi ciy trudc trong mdi truong thach 1/2

CMMY ¢ 28°C trong 4 ngay dugce bo sung vao mdi truong da dé cdp ¢ trén va x ly dé
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nudi ciy long & 28°C trong 4 ngay. T ién hanh loc bang Miracloth dé thu duoc Sg té
bao ndm. Thu duoc 30pg ADN tr té bao nidm nay theo c4ch dinh kém véi kit tinh sach
ADN hé gen Genomic-tip 100/G (cua hang Qiagen K.K.).

Vi du 2: Mdi suy bién dé khuéch dai polyketit syntaza (PKS) va doan da khuéch dai
clia no

Duya vao trinh tu axit amin dugc bao tdn trong polyketit syntaza cua nhiéu
nAm soi, mdi sau duge thiét ké va tong hop lam mdi suy bién dé khuéch dai:

LCI1: GAYCCIMGITTYTTYAAYATG (SEQ ID NO:1)

LC2c: GTICCIGTICCRTGCATYTC (SEQ ID NO:2)

(trong d6 R=A/G, Y=C/T, M=A/C, I=inosin).

St dung mdi suy bién nay, ADN hé gen dugc tao ra trong vi du 1 va ExTaq
polymeraza (ctia hang Takara Bio Inc.) dugc cho phdn tng theo cach dugc dinh kem.
Doan khuéch dai khoang 700bp dugc phat hién (Fig.1). Ngoai ra, sau d6 doan khuéch
dai nay duoc phan tich dé xéc dinh trinh tu trong pham vi 500bp (SEQ ID NO:3) ctia
no.

Vi du 3: Giai trinh tu trong pham vi rong ciia ADN h¢ gen va tra cru
trong dong trinh tu clia axit amin

ADN hé gen cua ching Penicillium coprobium PF1169 thu dugce trong vi du 1
dwoc xur ly dé giai trinh ty pham vi rong va tra ctru twong ddng v& trinh tu axit amin.
Cu thé 13, phan 50ug ctia ADN hé gen duoc tao ra va sau d6 dugc xtr ly cho may doc
trinh tv ADN cia Roche 454FLX dé thu duoc khoang 250bp, 103 nghin doan trinh tu
(téng sb, 49Mb trinh tu).

P&i véi cac trinh tu nady, nhu trinh ty d& biét trong sd polyketit syntaza va
prenyltransferaza, nam trinh tu sau (frinh tu nhin dugc tir polyketit syntaza: a.a. 2146

PKS cua Aspergillus(A. ) fumigatus va a.a. 1744 syntaza cla axit 6-metylsalyxilic ctua
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Penicillium(P) griseofluvum; cling nhu la prenyltransferaza: Aspergillus (4.)

fumigatus ~ Prenyltransferaza, — Aspergillus(4.)  fumigatus Prenyltransferaza

(4-hydroxybezoat octaprenyltransferaza) va Penicillium(P,) marneffei
Prenyltransferaza) dugc lua chon va tién hanh tra ctru bing phan mém tra cru trinh tu
tuong déng Blastx, theo cach do lan luot thu duoc 89, 86, 2, 1 va 3 trinh tu tuong déng
(xem bang 2). Ngoai ra, tir trinh tu teong ddng cla a.a. 2146 PKS cia 4. fumigatus va
a.a. 1744 syntaza cla axit 6-metylsalyxilic cua P. griseofluvum, 19 va 23 cua trinh tu
k& nhau 14n luot dugce thu nhan (trinh tu ké nhau cda a.a. 2146 PKS cia 4. fumigatus:
SEQ ID NO:179 dén 197, trinh tu k& nhau cta a.a. 1744 syntaza cla axit

6-metylsalyxilic cua P. griseofluvum: SEQ ID NO:198 dén 220) (xem bang 2).

Béang 2
Tén enzym Ngué”)n gbc S4 trinh tu twong | SEQ  IN
dong NO.

Polyketit a.a. PKS 2146 cia A.fumigatus | 89 4 dén 92

Syntaza -
a.a. 1744 syntaza cua axit | 89 93 dén 178
6-metylsalyxilic cua P
griseofluvum
aa. 2146 PKS cia A |19 (Trinh tu k&| 179 dén
Jfumigatus nhau) 197
a.a. 1744 syntaza cua axit |23 (Trinh tu ké [ 198  dén
6-metylsalyxilic cla P | nhau) 220
griseofluvum

Prenyltransferaza | A. fumigatus Prenyltransferaza | 2 221,222
A. fumigatus Prenyltransferaza | 1 223
(4-hydroxybezoat
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octaprenyltransferaza)

(P) marneffei | 3 224  dén

Prenyltransferaza 226

Vidu 4: Khuéch dai PCR tir ADN hé gen

Tur két qua tra ctru cta Blastx thu dugc trong vi du 3, d6i vai polyketit syntaza,
13 loai cip mdi du‘o‘c‘ néu trong SEQ ID NOs:227 dén 252 duoc téng hop. Tuong tu
thé, dbi vai prenyltransferaza, 5 loai cap mdi dugc thé hién trong SEQ 1D NO:253 dén
262 Cﬁrgc téng hop. Khi tién hanh PCR dbi voi ADN hé gen st dung céc cap mdi nay,
da khuéch dai cac doan v6i kich thudc mong mudn da théy dugc ddi voi tat ca cap mdi
(xem Fig.1 va Fig.2).

Vi du 5: Tao cu tric thu vién gen thuc khuén thé

Thu vién gen thyc khuan thé A ctia chiing Penicillium coprobium PF1 169 duoc
tao cAu trac bang cach st dung Kit ABlueSTAR Xro I Half-site Arms (cua héng Takara
Bio Incv., Cat. No. 69242-3) theo quy trinh dinh kém. D¢ 13, cit timg phan ADN h¢ gen
bing cach sir dung enzym giGi han, Sau3Al. Poan ADN véi kich thude khoang 20kb
(0,5ng) duge gin vé6i 0,51g ADN ABlueSTAR gin kém kit. Dung dich ghn két nay
duoc xu Iy tao vo in vitro béng cach sir dung kit tao vé Lambda INN (cua hang
Nippon Gene Co., Ltd.) theo quy trinh dinh kém kit dé thu dugc 1ml dung dich. Dung
dich nay chta thuc khuén thé da tao vo (10pul) duge nhiém vao 100l ching E. coli
ER1647 va nudi cdy trong moi trudng tao vét tan & 37°C qua dém, theo cach dé thu
duoc khoang 500 dong vét tan. Do d6, thu vién hé duogc tao ra chia khoang 50000
dong -'[hl_l'C Khudn thé trong d6 10 dén 20kb ADN h¢ gen cta chung Penicillium
coprobium PF1169 d&qc dua Vélo béng cach nhiém dong, duogc tao cAu trac.

Vi du 6: Sang loc thu vién thuc khuén thé

P&i voi 10000 dong thuc khuén thé cda thu vién thuc khudn thé dugc tao ra
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trong vi du 5, tién hanh sang loc so cip bang cich lai vét tan st dung, nhu 14 chat do,
san phém PCR duoc khuéch dai béng cap mdi LC1-LC2¢ duoc tao ra & trén. bé danh
ddu va phét hién chit do, st dung hé danh dau va phéat hién truc tiép AlkPhos
(AlkPhos Direct Labelling and Detection System véi CDP-Star) (cia h@ng GE
Healthcare, Cat. No. RPN3690). Tién hanh lai nhu da dé cap & trén theo quy trinh dinh
kém.
Qua sang loc so cip, 6 dong van 1a (mg ct vién. Sau do, dya vao két qua sang loc thir
cap b?mg céch lai vét tan, thu dugc 4 dong. Cac dong duong tinh duoc nhiém vao
chung . coli BM25.8 va thuc khuan thé duoc chuyén vao plasmit theo quy trinh dinh
kém, theo cach do thu duoc 4 loai plasmit chra vung mong muén.
Vi du‘7: Tao thu vién gen fosmit

Tao ciu tric thu vién gen cua ching Penicillium coprobium PF1169 theo quy
trinh dinh kém kit tao thu vién fosmit kiém sodt ban sao (CopyControl Fosmid Library
Prodﬁcﬁon Kit) (cfla hang EPICENTRE, Cat. No. CCFOS110). D6 1a, 0,25pg doan
ADN khoang 40kb ADN hé gen dugc tao d4u bang va sau do gén vao vecto fosmit
pCCF OS (ciia hang Epicentre). Xir ly dung dich gin két nay dé tao vo in vitro bang
cach str dung quy trinh theo ciach dinh kem kit tach chiét tao vo Lambda Maxplax
(MaxPla%; Lambdﬁ Packaging Extract). Nhiém dich chtra virut da duge tao vo (10pl)
vao 100ul ching E. coli EPI300™-TIR va nudi cdy trong mdi truong chira
cloramphenicoi & 37°C qua dém va chon loc, theo cach do thu dugce khoang 300 dbng
khuin lac. Do d6, thu duoc khoéng 30000 dong fosmit trong dc') c6 40kb ADN hé gen
cla chﬁﬁg Penicillﬁtm coprobium PF1169 dugc chén vao bing cach nhiém. Chfmg
dudc chia vao khay 96 giéng sao cho é(’) khoang 50 dong mdi giéng. Do d6, thu vién
gen‘ duogc tao i‘a & 96 giéhg ¢6 khoang 4800 dong duoc ‘tao cAu truc. |

Vi du 8: Sang loc thu vién fosmit
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" Theo quy trinh dinh k"em v6i fosmit, ADN plasmit duoc tao riéng biét tir 96
giéng cuia thubvién duoc tao ra trong vi du 7. St dung mdi suy bién dé khuéch dai
polyketit syntaza dugc tdng hop trong vi du 2, tién hanh PCR dbi véi 96 giéng mau
ADN plasmit nay. Két qué 13, doan ADN khoang 700bp duoc khuéch dai tir 9 giéng.
Ngoai ra, dia petri chira cac khudn lac ctia khoang 300 dong hodc hon dugc tao tir cac
giéng duong tinh va tién hanh sang loc lai bang cach lai khuan lac. Két qua 13, bang
cach str dung cdp mdi L.C1-1.C2c¢, thu dugc 9 loai fosmit tir khoang 4800 dong.

Vi du 9: Giai trinh ty pham vi rdng cia ADN h¢ gen va tra ctru tuong
ddng trinh tu axit amin

ADN hé gen cta ching Penicillium coprobium PI'1169 thu dugc trong vi dy 1
duge xtr Iy dé giai trinh tu pham vi rng va tra clru tuong ddng vé trinh tu axit amin.
Cu thé 13, phin 50pg ctia ADN hé gen duge xu Iy trude va sau do Xt ly cho may doc
trinh ty ADN Roche 454FLX DNA dé thu duoc 1405 doan trinh tu véi do dai lién tuc
trung binh 1a 19,621kb (trinh tw ctia chiéu dai téng s 12 27,568160 Mb).

D&i voi céc trinh tu nay, nhu trinh tu da biét trong sd polyketit syntaza va
prenyltransferaza, ndm trinh tu sau (trinh ty nhan dugc tr polyketit syntaza: a.a. 1744
syntaza (P22367) cﬁa axit 6-metylsalyxilic cua Penicillium(]’. ) griseofluvum va a.a.
2146 PKS <Q4WZA8) cua Aspergillus(A.) fumigatus; cling nhu prenyltransferaza:
Pe;ﬁcillium(P ) mdrneﬁ"ei Prenyltransferaza (QOMROS), Aspergillus (A.) fumigatus
Prenyltransferaza (Q4WBIS) va  Aspergillus(A.) fumigatus Prenyltransferaza
(4-hydroxybezoat octaprenyltransferaza) (Q4WLDO)) dugc chon va tién hanh tra ctru
bing phan mém tra ctru trinh tu twong dong BLASTX, theo céch do lan luot thu duge
22 (P22367), 21. (Q4WZAS), 2 (QOMROS), 3 (Q4WBI5) va 3 (Q4WLDO) trinh tu
tuoﬁg dong. o

Vi du 10: Sang loc thu vién fosmit va phén tich trinh ty ciia nhom gen
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Theo quy trinh dinh kém kit fosmit (cua hang EPICENTRE, kit tao thu vién
fosmit kiém soat ban sao - C‘opyControl Fosmid Library Production Kit), ADN plasmit
duoc tao riéng biét tir 96 giéng cua thu Vién dugc tao trong vi du 7. Dua vao trinh tu
bazo da xac dinh bang may giai trinh tw ADN Roche 454FLX DNA, tién hanh tra ctru
sy trong dong vé trinh tu axit amin dé tim kiém ving gin ké véi polyketit syntaza va
prenyltransferaza. Dya vao trinh ty bazo cla prenyltransferaza cua ving thu duoc,
tdng hop cip mdi (S6 27) c¢6 kha ning khuéch dai doan ADN 400bp. Bing cach su
dung ciip mdi nay, tién hanh PCR d6i v&i 48 giéng chita mau ADN plasmit. Két qua 1a,
doan ADN mong mudn khoang 400bp (SEQ ID NO:263) dugc khuéch dai tir 11 giéng
(xem Fig.3). Ngoai ra, dia petri chra khuén lac cta khoang 300 dong hodc hon dugc
tao ra tir 6 giéng cna cac giéng duong tinh va tién hanh sang loc lai bang cach lai
khuan lac. Két qua la, béng cach st dung cdp mdi 27F + 27R (méi 27F: SEQ ID
NO:264, moi 27R: SEQ ID NO:265), thu dugc 4 loai fosmit tir khodng 4800 dong.
Mot trong sb ching duoc dit tén 1a pCC1-PP1 va toan bo trinh tur ctia doan chen vao
duoc xac dinh (SEQ ID NO: 266).

Bién nap pCC1-PP1 thu dugc vao ching Escherichia coli EPI300™-T1® (dinh
kém voi kit fosmit), theo cach d6 thu dugc chung Escherichia coli
EPI300™-T1¥/pCC1-PPI.

Khi tién hanh tra ctru twong dong gitta cac trinh tu da dé cap ¢ trén ctia SEQ
ID NO: 266 va mdt trong sb CoA ligaza; polyketit syntaza gidng LovB- (PKS);
xytocrom P450 monooxygenaza, xyclaza (IMP: integral membrane protein - protein
mang toan phan), monooxygenaza phy thugc FAD- (FMO), chung la hydroxylaza;
prenyltransferaza gidng UbiA (UbiAPT); Axetyltransferaza (AT), Axetyltransferaza-2
(AT-2), chiing la Axetyltransferaza; va ATPaza van chuyén cation (cic enzym duoc dé

cap & trén déu co ngudn goc tir ching Aspergillus fumigatus Af293), thdy c6 do tuong
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ddng cao 70% hoajc hon trong tra ctru bat ky.

Céc nucleotit 3342 dén 5158 ctia SEQ ID NO: 266 ma héa CoA ligaza va
polypeptit tuong duong dugc thé hién bang trinh tu axit amin dugc ding ky trong trinh
tu SEQ ID NO:267; cac nucleotit 5382 dén 12777 ctia SEQ ID NO: 266 ma hoa
polyketit syntaza gibng LovB (PKS) va polypeptit twong duong dugc thé hién bang
trinh tw axit amin duoc ding ky trong trinh ty SEQ ID NO:268; cac nucleotit 13266
dén 15144 cua SEQ ID NO: 266 (sau ddy, protein dugc ma héa bdi trinh tu
polynucleotit nay duoc dé cap dén 1a xytocrom P450 monooxygenaza (1) (P450-1)) va
cac nucleotit 16220 dén 18018 (sau diy, protein dugc mad héa boi trinh tu
polynucleotit nay duoc dé cap dén 1a xytocrom P450 monooxygenaza (2) (P450-2))
ma hoa xytocrom P450 monooxygenaza va polypeptit tuong ddng lan luot dugc thé
hién bing trinh tu axit amin dugc dang ky trong trinh tw SEQ ID NO:269 va 270; cac
nucleotit 18506 dén 19296 cia SEQ ID NO: 266 ma liéa xyclaza va polypeptit tuwong
dwong duoc thé hién bang trinh tr axit amin dugc ding ky trong trinh tw SEQ ID
NO:271; cac nucleotit 19779 dén 21389 ciia SEQ ID NO: 266 ma héa monooxygenaza
phu thudc FAD (FMO) va polypeptit twong duong dugc thé hién bang trinh tu axit
amin duoc ding ky trong trinh ty SEQ ID NO:272; cdc nucleotit 21793 dén 22877 cua
SEQ ID NO: 266 mi hoa prenyltransferaza gidng UbiA- (UbiAPT) va polypeptit
twong dLrO'ng duoc thé hién Béng trinh tu axit amin dugc dang ky trong tfinh tu SEQ
D NO273: cdc nucleotit 23205 dén 24773 ciia SEQ ID NO: 266 md héa
axetyltransferaza (AT) va polypeptit tuong duong duoc thé hién bang trinh tu axit
amin duoc ding ky trong trinh ty SEQ ID NO:274; cac nucleotit 25824 dén 27178 cua
SEQ ID NO: 266 mi hoa axetyltransferaza-2 (AT-2) va polypeptit twong duong duoc
thé hién bang trinh tu axit amin duoc dang ky trong trinh ty SEQ ID NO:275; va cac

nucleotit 27798 dén 31855 cia SEQ ID NO: 266 ma hda ATPaza van chuyén cation va
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polypeptit tuong duong duoc thé hién bang trinh tu axit amin dugc dang ky trong trinh
tu SEQ ID NO:276.

Vidu 11: Phén tich chirc nang cia gen bing cach bién nap Aspergillus Oryzae

Pyripyropen I st dung dudi day cé thé dugc san xuit bang phuong phap nudi
chy vi sinh vat dua vao phuong phéap da mo ta trong Cong bd don yéu ciu cap patent
Nhat Ban sb 239385/1996, W094/09147 hodc U.S. Patent No. 5597835, hodc phuong
phéap tong hop toan bd da md ta trong Tetrahedron Letters, vol. 37, No. 36, 6461-6464,
1996. Ngoai ra, pyripyropen O st dung dudi day co thé duoc tao ra bang phuong phip
nuéi cdy vi sinh vat dua trén phuwong phap dd mé ta trong J. Antibiotics 49, 292-298,
1996 hodc W(094/09147.

(1) Tao vecto biéu hién dé dua vao ndm soi Filamentous Fungus

Cit pUSA (Fig.4) va pHSG399 (Takara Bio Inc.) bang Kpnl va dugc gén riéng
biét, theo cach dé thu dugec pUSA-HSG. Cit plasmit nay bing Smal va Kpnl theo thir
tu nay va duogc xu ly dé tinh sach qua gel, theo cach do thu dugc ADN vecto dang
thing ¢6 diu gian két Kpnl va dau td Smal.

(2) Tao plasmit pPP2

Khi fosmit pCC1-PP1 lam khudn, polynucleotit clia P450-1 da dé cdp & trén
duge khuéch dai bing cach st dung cip mdi P450-1 v6i Kpn F (SEQ ID
NO:277)/P450-1 v6i Swa R (SEQ ID NO:278). Tach dong doan ADN da tinh sach vao
pCR-Blunt (Invitorogen, Cat. No. K2700-20). Cit plasmit thu duge bang Kpnl va
Swal. Gérvl‘doan P450-1 da dé cip O trén vao vecto dd mo ta ¢ trén pUSA-HSG, theo
cach do thu duoc plasmit pPP2 duqc thé hién trong Fig.5.

(3)  Tao plasmit pPP3

Khi fosmit pCC1-PP1 lam khudn, phu hop véi thé hién dudi day trong Fig.6,

chi exon duoc khuéch dai trude tién st dung cip mdi F1(SEQ ID NO:279)/R1(SEQ
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ID NO:280), F2(SEQ ID NO:281)/R2(SEQ ID NO:282), F3(SEQ ID
NO:283)/R3(SEQ ID NO:284), F4(SEQ ID NO:285)/R4(SEQ ID NO:286), F5(SEQ
ID NO:287)/R5(SEQ ID NO:288) va F6(SEQ ID NO:289)/R6(SEQ ID NO:290), theo
cach do thu duoc sau doan. Sau do, tién hanh khuéch dai véi cac manh nay lam khudn
su dung cip mdi F1/R2, F3/R4 va F5/R6, theo cach do thu dugce doan dai hon. Sau do,
lap lai bude khuéch dai st dung cip mdi F1/R4 va F1/R6, tao ra cADN khong chia
intron cua polynucleotit P450-2 da dé cap & trén. Manh cADN nay duogc chén vao
pCR-Blunt (Invitorogen, Cat. No. K2700-20) va sir dung plasmit thu duoc lam khuon
@& khuéch dai bang cip mdi, F dung hop cia P450-2-cADN (SEQ ID NO:291)/R dung
hop cia P450-2-cADN (SEQ ID NO:292). Dua vao quy trinh cta Kit, thu duoc plasmit
pPP3 thé hién trong Fig.7 bang cach sir dﬁng kit tach dong PCR thuén tién trong dung
hop (in—Fusion Advantage PCR Cloning Kit) (Clontech).

4) Tao plasmit pPP6, pPP7 va pPP9

St dung vecto pUSA-HSG dé bién nap nim soi thu dugc trong vi du 11(1) da
dé cap & trén, thu duge timg plasmit dudi day, cu thé 1a pPP6, pPP7, va pPP9.

1) Tao plasmit pPP6 (UbiA PT)

Khi fosmit pCC1-PP1 lam khudn, polynucleotit cia UbiA PT da dé cap & trén
duge khuéeh dai bing cch st dung cip mdi UbiA PT F vai Kpn (SEQ ID NO:293) va
UbiA PT R v6i Swa (SEQ ID NO:294). Tﬁch dong ADN tinh sach vao vecto
pCR-Blunt (Ih\fitofogell, Cat. No. K2700-20) dbi véi cac doan PCR. Cit plasmit thu
d\l’(_yc;"béng Kpnl va Swal. Sau khi tinh sach ting mémh, gédn né vao gifta vi tri Kpnl va
S}naI cua "Vectvo ndm soi d3 mod ta & trén pUSA-HSG, theo cach d6 thu dugc plasmit
pPP6 thé hién trong Fig.12.

| 2) T ao plasmit pPP7 (AT)

V6i fosmit .p‘CCl-PP 1 lam khudn, polynucleotit AT dugc khuéch dai sir dung
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cap 1;161 AT F véi trinh tuy Swa (SEQ ID NO:295) va AT R véi trinh tu Kpn (SEQ ID
NO:296). Tach dong doan di tinh sach vao vecto cho céc doan PCR, pCR-Blunt
(Invitorogen, Cat. No. K2700-20). Cit plasmit thu dugc bang Kpnl va Swal. Mdi doan
duoc gén vao gitta cdc vi trf Kpnl va Smal cia vecto pUSA-HSG cua nim soi da mo ta
& trén, theo cach dé thu duoc plasmit pPP7 thé hién trong Fig.12.

3) Tao plasmit pPP9 (AT-2)

vV 01 fosmi{ pCC1-PP1 lam khudn, doan Toxin dugc khuéch dai st dung cip
mdi I' dung hop ctia Toxin (SEQ ID NO:297) va R dung hop cua Toxin (SEQ ID
NO:298), va dugc chén vao gitta vi tri Kpnl va Smal cta vecto pUSA-HISG cia nim
soi bang cach st dung Kit tch dong PCR thuén tién trong dung hop (In-Iusion
Advantage PCR Cloning Kit) (cta hang Clontech, Cat. No. 639619), dua vao quy trinh
ctia kit, theo cdch d6 thu duoc plasmit pPP9 thé hién trong Fig.12.

(5 Thu nhén thé bién nap Aspergillus Oryzae (A. oryzae)

Nudi vc"?ly A. oryzae (chung HL-1105) trong mdi truong thach CD-Met (chta
I‘J;Methi(')nin 40ug/ml) ¢ 30°C trong mot tudn. Thu lai bao tir (>10%) tir dia petri nz‘iy va
tao giéng trong FIFOOml mdi truong léng YPD trong binh thét ¢d 500ml. Sau khi nudi
chy 20 givr (30°C, 180 vong/phut), thu duge té bao ném c6 hinh bong réu. Thu lai té
bao nim nay bing thiét bi loc bing thiy tinh 3G-1, rtra bang NaCl 0,8M, va loai bo k¥
nudc. Tao huyén phu san p’hém‘ thu duoc béng dung dich TF I (dung dich tao thé
nguyén sinh) va sau do lic & 30°C, & 60 vong/phut trong 2 gid. Trong khoang 30 pht,
tién hanh quan sat duéi kinh hién vi va kiém tra sy xuét hién thé nguyén sinh. Sau do,
loc méi trudng nudi cdy va xt ly dé 1i tam (2000 vong/phut, 5 phit) dé thu llai thé
nguyén sinh, sau do, rira éht’mg trong dung dich TF II. Sau khi rtra, bd sung 0,8 thé tich
duhg dich TF H‘Vﬁ 0,2 thé tich dung dich TF III va trdn, theo cach do thu dugc huyén

phtt theé nguyén sinh.
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B& suﬁg 10pg ADN plasmit (pPP2 hodc pPP3) vao ZOOul dich huyén phi nay. Dit hon
hop 1én nude da trong 30 phut va bd sung dung dich TF III (1mL). Tron nhe hén hop
thu duoc va sau d6 dé ¢ nhiét do trong phong trong 15 phit. Sau do, chy ADN plasmit
vao thé nguyén sinh da dé cap & trén. B sung dung dich TF II (8mL) vao day va xir ly
dé ly tam (¢ 2000vong/pht trong 5 phut). Ngoai ra, sau do6 thu hdi lai thé nguyén sinh
con 1 dén 2ml. Nho dung dich chira thé nguyén sinh thu hdi vao mdi trudong tai sinh
(16p dudi) va rét vao mdi truong tai sinh (16p trén). Tron san pham thu dugc trong dia
petri va sau d6 nudi cdy & 30°C trong 4 dén 5 ngay. Phan 1ap dong dugc tao ra trong
moi truong tai sinh (16p dudi), nudi cdy tiép va tinh sach, theo cach dé thu duge thé
bién nap (dspergillus oryzae PP2-1 va Aspergillus oryzae PP3-2).

Dua vao phuong phdp dd mé ta trong vi du 11 (5) da dé cap ¢ trén, thu
duoc thé bién nap trong do dugc chén vao mdi ADN plasmit (pPP6, pPP7 va
pPP9) (Aspergillus oryzae PP6, Aspergillus oryzae PP7 va Aspergillus oryzae
PP9).

Diéu ché dung dich TF I da dé cap & trén (dung dich tao thé nguyén

sinh) v&i cac thanh phén sau:

Tén hop chit Nong do
Yatalaza (cﬁé hang Takara Bio Inc.) 20mg/ml
Amoni sulfat 0,6M
Axit maleic-NaOH 50mM

Sau khi diéu ché ché pham da dé cap & trén (do pH bang 5,5) tién hanh loc vo
trung.
 Diéu ché dung dich TF II da dé cap & trén v6i cac thanh phan sau:

Tén hop chét Luong
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Sorbitol 1,2M (Khdi luong phan tir = 182,17) 43.72¢

CaCl, 50mM 10ml CaCl, 1M (1/20)
NaCl 35mM 1,4ml NaCl 5SM
Tris-HCIl 10mM 2ml Tris-HCI 1M (1/100)

Sau d6 bd sung nudc dé dat duoc téng thé tich 12 200ml.
Sau khi diéu ché ché phim da dé cap o trén, tién hanh hap vo tring.

Piéu ché dung dich TF III véi céc thanh phéan sau:

Tén hop chét Luong

PEG 4000 60% 6g

CaCl, 5S0mM o | 500ul CaCly 1M (1/20)
Tris-HCL 50mM : v 500ul Tris-HCI 1M (1/100)

Sau d6 bo sung nuede dé dat duge tong the tich 1a 10ml.
* Sau khi diéu ché ché pham da dé cap & trén, ticn hanh loc vo trung.

Piéu ché moi truong tai sinh da dé cdp ¢ trén voi thanh phén sau:

Tén hop chit Luong Nong do

Sorbivtol (_Kh,éj' luong phan tir = 182,17) 218,6¢g 1,2M

Navo; 3,08 0,3%(Khéi lugng/thé tich)
Kcr o y - 2,0g - 0,2%(Khéi lugng/thé tich)
KIL,POs - 1,0g - 0,1%(Khéi luong/thé tich)
MgSO4.7HzO 2ml (MgS041M) 0,05% 2mM

Dlihg dich: zxgt13’é11 6 vi luong hnvl "

Glucoza 20,0g 2%(Khdi 1u'<_5ng/thé tich)
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Sau d6 bd sung nudc dé dat duogc thé tich 1L.

Sau khi didu ché ché phdm da dé cap o trén (do pH 1a 5,5), tién hanh hép vo
trung.

Ngoai ra, diéu ché dung dich nguyén td vi luong duge st dung & trén

v&i cac thanh phan sau:

Tén hop chat Luong
FeS04.7H0 | 1,02
70804 7H,0 8,80
CuS04.5H, 0 0,4g
Na2B407.10H,0 0,1g
(NH4)sM07024.4H,0 0,058

B6 sung thém nude vio dé dat duogc téng thé tich 1a 1L.

Sau khi diéu ché ché pham da dé cap & trén, tién hanh hap vo trung.

(6) Phén tich chtrc nang va kiém tra moi truong nudi ciy bd sung P450-1

B6 sung dung dich dimetyl sulfoxit 2mg/mL ctia pyripyropen E vao mdi
truong YPD (1% (khdi luong/thé tich) dich chiét ndm men, 2% (khdi lugng/thé tich)
pepton, 2% (khdi luong/thé tich) dextroza) chtra 1% (khéi luong/thé tich) maltoza theo
ty 1& 1/100 vé thé tich dé tao ra moi trudng A. Tir khuén ty clia Aspergillus oryzae
PP2-1 dugc nudi cdy trong moi truong thach Czapek Dox, thu dugce bao tir cla n6 va
tao huyén phu trong nudc vo tring. Diéu chinh dich huyén phu bao thr nay ¢ mat do
10" bao t/mL. Sau do, bd sung 100uL dich huyén ph bao tir da di¢u chinh vao 10mlL
mdi truong A va nudi cdy lic & 25°C trong 96 gio. B sung 10mL axeton vao dung
dich nuéi cdy nay va tron k§ hon hgp. Sau do, loai bo axeton bing cach st dung may

cd dic ly tim. BO sung 10mL etyl axetat vao san phim thu duoc va tron k§ hdn hop
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thu dugc va sau d6 chi thu hdi lai 16p etyl axetat. San pham kho thu dugc bang cach
loai bo etyl axetat bang cdch st dung mdy cd dic ly tdim dugc hoa tan trong 1000uL
metanol. San phdm nay dugc st dung lam mau va dugc phan tich bang LC-MS
(Waters, Micromass ZQ, 2996PDA, modun phan tich 2695, cot: Waters XTerra C18
(®4.5%x50 mm, Sum)) va LC-NMR (cua hiang Burker Daltonik, Avance500).
Nhu két qua cta phép do LC-MS da dé cap O trén, da xac nhan rang hop chét thu duge
1a hop chat A don nhit ting khéi lwong phan t&r 16 don vi so voi pyripyropen E. Ngoai
ra, nhu két qué phép do LC-NMR, di xdc nhin rang hop chit A nay 1a hydroxit ¢ vi tr
11 cna pyripyropen E. Da xdc nhén rang xytocrom P450 monooxygenaza (1) da dé cap
& trén ¢6 hoat tinh hydroxylaza & vi tri 11 cua pyripyropen E véi pyripyropen E lam
chét nén.
Pic tinh héa Iy cia hop chit A da d& cap & trén dugc thé hign dudi day:

1. Khéi phd: ES-MS 468M/Z (M+H)"

2. Cong thic phan tu: Cy7H33NOs

3. HPLC: Cot: Waters XTerra Column C18 (Spm, 4,6mmx50mm), 40°C, Pha
di dong: tr dung dich axetonitril trong nudc 20% dén dung dich axetonitril 100%
trong 10 phut (gradient tuyén tinh), Luu lugng: 0,8ml/phut, Su phéat hién: Thoi gian
duy tri 6,696 phuat & UV 323nm

4, Phd "H-NMR (CDsCN, 2H: 3,134, 3,157 H-11)

P thi phd 'H-NMR clia pyripyropen E va phd "H-NMR theo 4 da dé cép &
trén 1an luot duoc thé hién trong Fig.8 va Fig.9.

(7) Phén tich chtc nang va kiém tra méi truong nudi chy bd sung P450-2

B sung dung dich dimetyl sulfoxit 2mg/mL cua pyripyropen E vao moi
truong YPD (1% (khéi lwong/thé tich) dich chiét ndm men, 2% (khéi lugng/thé tich)

pepton, 2% (khbi lLIQlig/thé tich) Dextroza) chita 1% (khbi luong/thé tich) maltoza
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theo ty 1€ 1/100 vé thé tich dé tao ra moi trudng A, va bd sung tuong tu dung dich
2mg/mL dimetyl sulfoxit cta pyripyropen O theo ty 1€ 1/100 v thé tich dé tao ra moi

truong B. Tu khuén ty cia Aspergillus oryzae PP3-2 duoc nudi ciy trong moi trudong

thach Czapek Dox, thu lai bao tir ciia n6 va tao huyén pht trong nudc vo trang. Diéu
chinh dich huyén phii bao tr ndy & mét do 10* bao ti/mL. Ngoai ra, bd sung 500pL
dich huyén phii bao tir da dugc diéu chinh vao 50mL moi trudng A hodc mdi truong B
va nudi cdy lic & 25°C trong 96 gio. B4 sung S0mL axeton vao dung dich nuoi ciy nay
va tron k§ hon hop. Sau do, loai bé axeton bing cach sir dung may ¢d dac ly tam. B6
sung 50ml. ctyl axetat vao san pham thu dugc va tron ky hén hop thu duge va sau do
chi thu hoi lai 16p etyl axetat. San pham kho thu duoc bing céach loai bo etyl axetat
b;ihg cach su d‘ung may co ddc ly tdm duoc il(‘)a'tan trong 1500 pl.  metanol. San
phdm nay duogc st dung lam mAu va duoc phén tich bang LC-MS (ctia hing Waters,
Micromass ZQ, 2996PDA, modun phan tach 2695, Cot: Waters XTerra C18 (94,5%50
mm, Sum)) va LC-NMR (cta hang Burker Daltonik, Avance500). Nhu két qua cua
phép do LC-MS, tu miu thu dugc tr moi trudong A, phét hién hop chit B tang khi
lugng phan tir 32 so voi pyripyropen E. Ngoai ra, tu mAu thu dugc tr moi trudong B,
phat hién hop c‘hét C tang khéi lugng phan ti 32 so voi pyripyropen O. Ngoai ra, két
quéa phép do LC-NMR d& xac nhin rang hop chéat C 1a hydroxit & tri tr ‘7— va 13-cla
pyri_pyropeﬁ O ba xéc nhén rre:mgrxytocrom P450 monooxygenaza (2) da dé cép Y frén
co hoat tinh hydroxylaza & vi tri 7- va 13- ctia mdi pyripyropen E hogc pyripyropen O.
' Dic tinh hoa 1y ctia hop cht B da dé cdp & trén duoc thé hién dudi

day:

p—

. Khéi phd: ES-MS 484M/Z (M+H)"

[\S]

. Cong thuc phan tit: Ca7HssNO;

G,

. HPL.C: Clé)t: Waters XTerra Column C18 (5 um, 4,6mmxS0mm), 40°C, Pha
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di dong: tr dung dich axetonitril trong nudc 20% dén dung dich axetonitril 100%
trong 10 phut (gradient tuyén tinh), Luu lugng: 0,8 ml/phut, Sy phét hi¢n: Thoi gian
duy tri 5,614 phat & UV 323nm

Dic tinh hoa ly ctia hop chit C da dé cdp 0 trén duoc thé hién dudi day:

1. Khéi phd: ES-MS 542M/Z (M+H)*

2. Cong thirc phan tir: CooHssNOyg

3. HPLC: Cot: Waters XTerra Column C18 (Sum, 4,6mm>50mm), 40°C, Pha
di dong: tr dung dich axetonitril trong nudc 20% dén dungdich axctonitril 100%
trong 10 phut (gradient tuyén tinh), Luu lugng: 0,8ml/phut, Su phéat hién: Thoi gian
duy tri 5,165 phat ¢ UV 323nm

4, Phd '"H-NMR (CD;CN, 1H 4,858 H-13), (CDsCN, 1H 3,65 H-7)

Db thi phd "H-NMR ctia pyripyropen O va hop cht C da d& cap o trén lan
lwot duge thé hién trong Fig.10 va Fig.11.

(8) Phan tich chl@c ndng va kiém tra moi trudong nudi cdy bd sung
prenyltransferaza

Bb sung dung dich dimetyl sulfoxit 2mg/mL cua hop chit D
(4-0x0-6-(3-pyridyl)-a-pyron, dung ¢ ddy) (xem vi du tham chiéu 1) vao moi trudong
YPD (1% (khéi lwong/thé tich) dich chiét ndm men, 2% (khéi luong/thé tich) pepton,
2% (khdi luong/thé tich) Dextroza) chita 1% (khdi lugng/thé tich) maltoza theo ty 1¢

1/100 v& thé tich dé tao ra moi truong C. Tu khuén ty ctia Aspergillus oryzae PP6

duoc nudi cdy trong mdi trudong thach Czapek Dox, thu lai bao tir cua nd va tao huyén
phu trong nudce vo trung. Dich huyén phtl bao tit nay dugc diéu chinh mat do 10* bao
tt/mL. Ngoai ra, bd sung 200uL dich nay vao 20mL méi truong C va nudi ciy lic
25°C trong 96 gi0. B6 sung 20mL axeton vao dich nudi cdy nay va tron k§ hon hop.

Sau d6, loai bo axeton bang cich st dung may c6 dac ly tam. B sung 20mL etyl
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axetat vao hdn hop nay va tron k§ hon hop thu duge va sau d6 chi thu hdi lai 16p etyl
axetat. San pham kho thu duoc bang céach loai bo etyl axetat bang cach st dung may
¢d dic ly tim dugc hoa tan trong 1000uL metanol. San pham nay dugc st dung lam
mau va duogc phén tich bing LC-MS (Waters, Micromass ZQ, 2996PDA, médun phan
tach 2695, Cot: Waters XTerra C18 (©4,5x50mm, Spm)).
Nhu két qua cua phép do LC-MS, di phit hién hop chit F
(4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11 -trimetyldodeca-2,6,10-trienyl)-2H-pyra
n-2-on, ap dung ¢ day) trong d6 nhom farnesyl dugc bd sung vao hop chét D. Pi xac
nhan rang hop chit nay c¢6 thoi gian duy tri, cac dinh ion phan to va sy hép thu UV
trong LC-MS nhu hop chit ' da md ta trong vi du tham chiéu 2. Tur d6, dd xac nhan
rang prenyltransferaza c¢o hoat tinh prenyltransferaza dé bd sung vao nhom farnesyl
trén hop chit D.

- (9) Phan tich chc niang va kiém tra moi truong nudi cdy bd sung
Axetyltransferaia— 1

B4 sung dung dich dimetyl sulfoxit 2mg/mL cua deaxetyl pyripyropen E (xem

vi du tham chiéu 3) vao moéi truong YPD (1% (khbi lu'c_)'ng/thé tich) Dich chiét ndm
men, 2% (khéi lwong/thé tich) Pepton, 2% (khoi lwong/thé tich) Dextroza) chira 1%
(khbi luong/thé tich) maltoza theo ty 1& 1/100 vé thé tich dé tao ra moi truong D; bd
sung dung dich dimetyl sulfoxit 2mg/mL cta 11-deaxetyl pyripyropen Ob(xem vi du
tham chiéu 4) theo ty 1¢ 1/100 v& thé tich dé tao ra moi truong E va bd sung dung dich
dimetyl sulfoxit 2mg/mL cta 7-deaxetyl pyripyropen A (xem vi dy tham chiéu 5) dé
tao ra moi truong F. T khuan ty cta Aspergillus oryzae PP7 dugc nudi chy trong mdi
truong thach Czapek Dox, thu dugc bao t cia nd va tao huyén phu trong nuge vo
trung. Piéu chinh dich huyén phu bao tir & mat do 10* bao t/mL. Ngoai ra, bd sung

200pL dich huyén phil nay vao 20mL mdi truong D, moi truong E hodc moi truong I
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va nudi cdy lic & 25°C trong 96 gid. Bé sung 20mL axeton vao dich nuoi ciy nay va
tron k¥ hon hop. Sau d6, loai bo axeton bing cach st dung may cd didc ly tdm. B6
sung 20mlL etyl axetat vao hdn hop nay va tron k§ hdn hop thu duge va sau d6 chi thu
hdi lai 16p etyl axetat. San pham kho thu duge bing cach loai bo etyl axetat bang cach
st dung may cd dic ly tAm dugc hoa tan trong 1000puL metanol. San pham nay duoc
st dung lam mau va dugc phan tich béng LC-MS (Waters, Micromass ZQ, 2996PDA,
mddun phén tach 2695, Cot: Waters X Terra C18 (®4,5x50mm, 5pm)).
Nhu két qua cua phép do LLC-MS, hop chit don tang khdi luwong phén tir 42 don vi so
v6i deaxetyl pyripyropen E dugc phat hién tr moi truong D. Da xdc nhén rang hop
chit ¢6 thoi gian duy tri gibng nhau, dinh ion phén t& va su hép thu UV nhu
pyripyropen E (xem vi du tham chiéu 6). Trong khi d6, khong c6 hop chit mai dugc
tao ré duoc phat hién tr mdi truong E va moi truong I. Tur do, da xac nhan réng
axetyltransferaza-1 c¢6 hoat tinh axetyltransferaza dugc axetyl hoa cu thé & vi tri 1 cta
deaxetyl pyripyropen E.

v('IO) Phan tich chuc ning va kidm tra mdi truong bd sung
axetyltransferaza-2

B6 sung dung dich dimetyl sulfoxit 2mg/mlL cua dung dich déaxetyl
pyripyropen E (xem vi du tham chiéu 3) vao moéi truong YPD (1% (khéi lwong/thé
tich) dich chiét ném men, 2% (khéi lwgng/thé tich) pepton, 2% (khdi 1u~¢ng/thé tich)
Dextroza) chira 1% (khbi luong/thé tich) maltoza theo ty 1& 1/100 v& thé tich dé tao ra
mdi truong D; bd sung dung dich dimetyl sulfoxit 2mg/mL cta dung dich 11~deaxety1
pyripyropehv O (xem vi du tham chiéu 4) theo ty 1& 1/100 vé thé tich dé tao ra moi
trrdng E va bo sﬁng dung dich dimetyl sulfoxit 2mg/mL ctia 7-deaxetyl pyripyropen A
(xem vi dl._i thanﬁ c‘h‘ié’u 5) dé tao ra moi truong F. Tur khuén ty cta Aspergillus oryzae

PP9 duoc nudi cay moi truong thach Czapek Dox, thu lai bao tir cua n6 va tao huyén
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phu trong nudc vo trung. Diéﬁ chinh dich huyén phu bao tu & mat do 10* bao ti/mL.
Ngoai ra, bd sung 200uL dich nay vao 20ml mdi truong D, moi truong E hodc moi
truong F va nudi cdy lic & 25°C trong 96 gid. BS sung 20ml axeton vao mdi trudng
nudi céy va tron k§ hon hop. Sau do, loai bo axeton béng cach st dung may co ddc ly
tam. B6 sung 20mL etyl axetat vao mdi trudng nay va tron k¥ hdn hop thu duoc va sau
d6 chi thu lai 16p etyl axetat. Thu duoc san phim kho bang cich loai bd etyl axetat
bing cach st dung mdy c¢d dic ly tdm dugc hoa tan trong 1000uL metanol. San phim
nay duoc st dung lam mau va duge phén tich bing L.C-MS (Waters, Micromass ZQ,
2996PDA, modun phan tach 2695, c¢ot: Waters XTerra C18 (04,5x50mm, Sum)).

Nhu két qua cta phép do LC-MS, hop chét don tang khdi lwong phan tir 42
don vi so v6i 11-deaxetyl pyﬂpyropen O da dugc phat hién tr mai truong E. Da xac
nhan ring hop chat nay c6 thoi gian duy tri gidng nhau, dinh ion phan t&r va su hép thu
UV nhu pyripyropen O (xem vi du tham chiéu 7). Ngoai ra, hop chét don tang khoi
lugng phén t&r 42 don vi s0 voi 7-deaxetyl pyripyropen A di dugc phat hién tr moi
truong F. DA xac nhzfin ring hop chit ndy c6 thoi gian duy tri gidng nhau, dinh ion
phan tr va su hép thu UV nhu pyripyropen A (xem vi dl_i tham chiéu 8). Trong khi do,
khong ¢ hop chit méi duoc tao ra nao duge phat hiénﬁ‘r moi truong D. T do, xac
nhén 1'51119,‘ axetyltrans-feraza-Z o hoaf tinh axetyltransferaza, hoat tinh nay duoc axetyl
hoa cy thé & vi trf 11 clia 11-deaxetyl pyripyropen O va vi tri 7 cua 7-deaxetyl
pyripyropen A.

Vi du tham chifu 1: Téng hop hop chit D
(4~-0x0—6¥(3—pYridy].)—a-py’ron)
| Thu dwoc hop chit D da dé .cép & trén bing phuong phidp di mo (4 trong J.
Org. Chem. 1983, 48. 3945,

Vi du tham chiéu 2: Thu nhan va phan tich cAu tric hop chit T
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(4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-trimetyldodeca-2.6, 10-trienyl)-2H-pyran-2-on
: ,

MOoi truong nudi éﬁy chira pyripyropen thu duoc bang phuwong phap da mo ta
trong Journal of Technical Disclosure 500997/2008 (tai liéu patent 3) dugc chiét bang
butyl axetat va sau do loc bang cach sir dung xelit. Xelit (2.5g) duoc su dung khi loc
duoc loai b va bd sung metanol (30mL). Khudy san phdm thu dugc & nhiét do trong
ph(‘)ng trong 23 gio. Loal bd cac yéu t6 khong hoa tan bang céach loc va 1am bay hoi
metanol dudi ap sudt giam, theo cach dé thu duge hop chit I (191mg).

LISI-MS; m/z 394 (M+H)"

IH-NMR (DMSO) & (ppm) 1,48 (3H, s), 1,51 (3H, s), 1,55 (3H, s), 1,69 (3H, s), 1,85
(2H, 1, J =?7,5'Hz), 1,91-1,95 (4H, m), 2,‘01 (2H, dt, ] = 6,9, 6,9 Hz), 3,03 2H. d, J =
’/v",]fI‘-{z), 4,98 (11, t, ] = 7,0 Hz), 5,02 (1H, t, ] = 6,9 Hz), 5.13 (111, , J - 7,0 Hz), 6,75
(1M, s), 7,54 (1H, dd, J = 4,8, 8,2 Hz), 8,09 (lH,‘ddd, J=14, 1,l9, 8,2 Hz), 8,66 (1H,
dd, J =14, 4,8 Hz), 8,9»] (IH, d, J= 1,9 Hz)

Vi du tham éhiéu 3: Tong hop va phan tich cAu tric deaxetyl pyripyropen E

Hoa tan pyripyropen E (29mg) trong metanol-nuée (19:1, 1mL) va sau do bd
sung kali cacbonét (53mg). Khudy ching trong 44 gio. Sau do6, lam bay hoi dung moi
dudi ap sudt giam va bd sung hdn hop dung mdi cloroform-metanol (10:1). Loai bo
cic yéu td khong hoa tan bing cach loc va lam bay hoi dung m6i duéi p suit giam.
theo ééch do thu du.'gv)‘c. san pham thd. Tinh sach san phim tho bing sic ky 16p moéng
diéu ché (Merck silica gel 60F254, 0,5mm, cloroform:metanol=10:1), theo cach d6 thu
duoc deﬁXetyl pyripyropeh E (18111gj.

ESI-MS: m/z 410 (M-+H)*
'H-NMR ’(CDCLs) § (ppm) 0.82 (3H, sv), 0,92 (34, s), 1,00-1,03 (1H, m), 1,04 (3HI, s),

1,12 (114, dt, J = 4,0, 13,2 [z), 1,27 3H, s), 1,41-1,53 (2H, m), 1,59-1,75 (3H, m),
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1,80}-1;8-4 (2H, m), 2,15: (14, dt, ] = 3,2, 12,4 Hz), 2,18-2,29 (1H, m), 2,54 (1H, dd, J =
3,2, 17,6 Hz), 3,25 (1H, dd, J = 4,4, 11,2 Hz), 6,43 (1H, s), 7,39 (1H, dd, J = 4,8, 8,0
Hz), 8,11 (1H, d, T = 8,0 Hz), 8,65 (1H, d, ] = 4,8 Hz), 8,99 (1H, d, J = 1,6 Hz)

Vi du tham chiéu 4: Téng hop va phén tich cdu trac 11-deaxetyl
pyripyropen O

Hoa tan pyripyropen O (30mg) trong metanol-nuée (19:1, 2mL) va bd sung
thém kali cacbonat (20mg). Khudy chung trong 22 gio, va sau dé bd sung axit axetic
(0,1mL) va lam bay hoi dung moi dudi ap suat giam. B0 sung etyl axetat va nudce va
sau do6 tién hanh chiét bang etyl axetat. Rira 1p etyl axetat bang dung dich natri clorua
va lam kho bang natri sulfat khan. Lam bay hoi dung moi duéi ap sudt giam, theo cach
do thu duoc san phdm tho 1,11-dideaxetyl pyripyropen O (30mg).

Hoa tan san phidm tho 1,11-dideaxetyl pyripyropen O (23mg) trong
N,N-dimetylformamid (0,4mL) va bd sung trietylamin (8mg) va anhydrit axetic (7mg).
Sau khi khudy hdn hop thu dugc & nhiét do trong phong trong 23 gio, bd sung nudce va
sau d6 tién hanh chiét bang etyl axetat. Rira 16p etyl axetat bang dung dich natri clorua
bdo hoa va lam kho bang magie sulfat khan. Lam bay hoi dung moi dudi dp suat giam,
theo cach d6 thu duoc san phdm tho 1-deaxetyl pyripyropen O (28mg).

Hoa tan san phdm thd 1-deaxetyl pyripyropen O (28mg) trong toluen va bd
sung 1,8-diazabixyclo [5,4,0]-7-undexen (20mg). Khudy hdn hop & 70°C trong 20 gio
va lam mét B6 sung etyl axetat va nudc va sau do tién hanh chiét bang etyl axetat.
Rira 16p etyl axetat bing dung dich natri clorua bdo hoa va lam kho bang magie sulfat
khan. Lam Bay hot dung mdi dudi 4p sudt giam, theo cach do thu duoc 11-deaxetyl
pyripyropen O (20mg).

Sau khi hoan tan trong metanol, n6 dugc st dung lam mau va ldp lai HPLC

(ctia hang SHIMADZU, LC-6AD, SPD-M20A PDA, CBM-20A, Column; Waters
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XTerra C18 (®4,5x50mm, 5wm, Pha di dong dung dich axetonitril trong nude 30%
dén dung dich axetonitril trong nudc 55% trong 25 phut (gradient tuyén tinh), luu
lwong: 1,0ml/phut, thoi gian duy tri 18 dén 19 phat) dé phan tach tuyén chon, theo
cach do thu dugce 11-deaxetyl pyripyropen O (4,0mg).
ESI-MS; m/z 468 (M+H)"
'H-NMR (CDCls) & (ppm); 0,68 (3H, s), 0,95 (3H, s), 1,21-2,21 (10H, m), 1,25 (3H, s),
2,05 (3H, s), 2,20 (1H, dd, J = 4,63, 17,3 Hz), 2,50 (1H, dd, J = 4,63, 17,3 Hz), 2,94
(14, d, J = 12,5 Hz), 3,33 (1H, d, ] = 12,5 Hz), 4,87 (1, dd, J = 4,6, 12,2 Hz), 6,48
(1H, s), 7,57 (1H, dd, J = 5,1, &,1 Hz),v 8,29 (1H, d, J = 8,3 Hz), 8,68 (1H, d, J = 4.6
Hz), 9,04 (1H, s)
Vi du tham chiéu 5: Tong hop 7-deaxetyl pyripyropen A
Tong hop 7-deaxetyl pyripyropen A bang phuong phép da md ta trong
Cong bd don yéu céurcé(lp patent Nhat Ban s6 259569/1996.
Vi du tham chiéu 6: Thu nhén pyripyropen E
Thu duoc pyripyropen E bing phuong phép dd md ta trong Cong b
don yéu clu cip patent Nhat Ban s6 239385/1996
Vi du tham chiéu 7:  Thu nhan pyripyropen O
Thu dugc pyripyropen O bing phuong phép dd mo ta frong J. Antibiot.
1996, 49, 292.
Vi du tham chiéu 8: Tdng hop pyripyropen A
Thu dugc pyripyropen A bing phuong phdp da mo ta trong Cong b
don quéc té s6 W094/09147.
S6 dang ky -
FERM BP-11133

FERM BP-11137
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YEU CAU BAO HO
1. Phuong phép san xuét pyripyropen A dugc dic trung béi viéc nudi ciy vi sinh vat
trong d6 polynucleotit cta (IV) hodc (V) dudi ddy hodc vecto tai td hop chira ching
dugc chén pyripyropen E va phén tach pyripyropen A bang pyripyropen O:
(IV)  polynucleotit c6 trinh ty nucleotit ma hoa trinh ty axit amin bao gébm SEQ ID
NO:269, 270 va 275 hoic trinh ty axit amin bao gém SEQ ID NO: 269, 270 va 275 ¢6
tr mot dén bdn muoi géc dugc thay thé, loai bo, thém, ho#ic chén va lan luot c6 hoat
tinh enzym giéng véi SEQ ID NO: 269, 270 va 275;
(V) polynucleotit ¢6 trinh tu nucleotit ctia (1), (2), (3) hodc (4) dudi day:

(1) trinh tw nucleotit bao gém (a) dén (c) dudi day:

(a) trinh tu nucleotit tr 13266 dén 15144 cia trinh tu nucleotit
duoc néu trong SEQ ID NO: 266,

(b) trinh tu nucleotit tor 16220 dén 18018 cua trinh tu nucleotit
dugc néu trong SEQ ID NO: 266, va

() trinh tu nucleotit tir 25824 dén 27178 cta trinh tu nucleotit
dugc néu trong SEQ ID NO: 266;

(2) trinh tu nucleotit c6 kha nang lai voi trinh tu bd sung véi trinh tu
nucleotit & (1) trong diéu kién nghiém ngit bao gdm rira v6i 2x dém mudi - natri xitrat
(SSC) va natri dodexyl sulfat (SDS) 0,5% & 60°C trong 20 phut, va sau d6 rira voi 0,2x
SSC va SDS 0,1% ¢ 60°C trong 15 phut;

(3) trinh tu nucleotit cda (1) trong d6 mot dén bdn nucleotit duoc loai bo,
thay thé, chén hoic thém; hodc

(4) trinh tu nucleotit ma it nhit 90% tuong déng vO1 trinh tu nucleotit &

(1).
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2. Phuong phép san xuét pyripyropen A theo diém 1, duge dic trung bdi viée nuoi cay
vi sinh vat chta cac plasmit pPP2, pPP3 va pPP9 véi pyripyropen E va phan tach

pyripyropen A bang pyripyropen O.

3. Phuong phap san xuét pyripyropen A, dugc dic trung bdi vi¢e nudi chy vi sinh vat
trong d6 polynucleotit ctua (VI) hodc (VII) dudi déy hodc vecto tai t& hop bao géom
chung dugc chén deaxetyl pyripyropen E va phén tach pyripyropen A bing
pyripyropen E va pyripyropen O:
(VI)  polynucleotit ¢6 trinh tu polynucleotit ma hoéa trinh ty axit amin bao gdbm SEQ
ID NO: 269, 270, 274 va 275 hodc trinh tu axit amin bao gém SEQ ID NO: 269, 270,
274 va 275 c6 tor mot dén bdn muoi géc duoc thay thé, loai bo, thém, hoic chén va lan
luot ¢o6 hoat tinh enzym giéng voi SEQ ID NO: 269, 270, 274 va 275,
(VI) polynucleotit ¢6 trinh tu nucleotit ctia (1), (2), (3) hodc (4) dudi day:
(D) trinh tu nucleotit bao gdm (a) dén (d) dudi day:

(a) trinh tu nucleotit tor 13266 dén 15144 cua trinh tu nucleotit
duoc néu trong SEQ ID NO: 266,

(b)  trinh tu nucleotit tir 16220 dén 18018 cua trinh tw nucleotit
duoc néu trong SEQ ID NO: 266,

(c) trinh tu nucleotit tr 23205 dén 24773 cta trinh tu nucleotit
duogce néu trong SEQ ID NO: 266, va

(d) trinh tu nucleotit tor 25824 dén 27178 cua trinh tu nucleotit
duoc néu trong SEQ ID NO: 266;

2) trinh tu nucleotit ¢6 kha nang lai véi trinh tu bd sung véi trinh tu

nucleotit & (1) trong diéu kién nghiém ngit bao gdm rira v6i 2x dém mudi - natri xitrat

(SSC) va natri dodexyl sulfat (SDS) 0,5% & 60°C trong 20 phut, va sau do rira voi 0,2x
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SSC va SDS 0,1% & 60°C trong 15 phut;

3) trinh tu nucleotit cta (1) trong d6 mot dén bdn nucleotit duoc loai bo,
thay thé, chén hodc thém; hodc

4) trinh tu nucleotit ma it nhit 90% tuong ddng véi trinh tu nucleotit &

(1).

4. Phuong phép san xuat pyripyropen A theo diém 3, duogc dic trung boi viée nudi chy
vi sinh vat chita cac plasmit pPP2, pPP3, pPP7 va pPP9 véi deaxetyl pyripyropen E va

phén tach pyripyropen A bang pyripyropen E va pyripyropen O.

5. Phuong phép san xuat
4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-trimetyldodeca-2,6,1 0O-trienyl)-2H-pyran-2-on,
dugc dic trung bdi viée nudi cdy vi sinh vat trong do6 it nhét mét polynucleotit trong (VIII) va
(IX) dudi day hodc vecto tai t6 hop chira né/chiing duge chén 4-0xo0-6-(3-pyridyl)-a-pyron va
phén tach
4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-trimetyldodeca-2,6,10-trienyl)-2H-pyran-2-on:
(VIII) polynucleotit dugc phan tach co it nhit mot trinh tu nucleotit dugc chon tur
trinh tu nucleotit md hoa trinh ty axit amin cta SEQ ID NO:273 hodc trinh tu axit
amin cia SEQ ID NO: 273 c6 mot dén bén muoi gbc dugc thay thé, loai bo, bd sung
hoidc chén va c6 hoat tinh enzym twong tu nhu SEQ ID NO: 273;
(IX)  polynucleotit c6 it nhit mot trinh tu nucleotit duge chon tir céc trinh tu
nucleotit tir (1) d&én (4) duéi day:

(1) trinh tu nucleotit tr 21793 dén 22877 cua trinh tu nucleotit dugc néu
trong SEQ ID NO: 266;

(2) trinh tu nucleotit ¢6 kha nang lai voi trinh tu bd sung véi trinh tu
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nucleotit ¢ (1) trong diéu kién nghiém ngit bao gbm rira v6i 2x dém mudi - natri xitrat
(SSC) va natri dodexyl sulfat (SDS) 0,5% ¢ 60°C trong 20 phit, va sau dé rira vai 0,2x
SSC va SDS 0,1% ¢ 60°C trong 15 phut;

(3) trinh tu nucleotit ciia polynucleotit cua trinh tu nucleotit & (1) trong do
mot dén bdn nucleotit duoc loai bo, thay thé, chén hodc ) sung;

4) trinh tu nucleotit co it nhat 90% tuong ddng vai ‘polynucleotit cua

trinh tu nucleotit & (1).

6. Phuong phap san xuét
4-hydroxy-6-(pyridin-3-yl)-3-((2E,6E)-3,7,11-trimetyldodeca-2,6,1 0-trienyl)-2H-pyran-
2-on theo diém 5, dugc dic trung boi viéc nuodi céy vi sinh vat chira plasmit pPP6 voi
4-0%0-6-(3-pyridyl)-a-pyron va phan tach
4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-trimetyldodeca-2,6,1 O-trienyl)-2H-pyran-2-

on.

7. Vecto tai to hop dugc chon tir nhém bao gbm céc plasmit pPP6, pPP7 va pPP9

(fig.12).

8. Thé bién nap chira mot hogic nhi¢u vecto dugc chon tir nhom bao gom cac plasmit

pPP6, pPP7 va pPPY (Fig. 12).
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gctctgtagg

Penicillium coprobium PF1169

gtgtttattt
ccceccgggec
tataaatata
gaacgcagcg
gaacgcacat
cctcaagccc
gcagcggcgg

ccecggccgge

accttgttgc
cgcgcccgcece
aattatttaa
aaatgcgata
tgcgcccecect
ggcttgtgtg
caccgcgtcc

gcttgccgat

Gln Pro Trp Lys Asp Ser Ile Trp Ala Gly Asp Val Tyr Met Phe Glu

1

5

10

Gly Asp Asp Ile Val Ala Val Tyr Gly Gly Val Lys

<210> b5
<211> 36
<212> PRT
<213>

<400> 5

20

25

Penicillium coprobium PF1169

15

His Asn Ser Ile Phe Gln Ala Leu Ala Arg Lys Ile Leu Asp Met Ala

1

5

10

15

Leu Pro Pro Gly Gly Gly Ala Pro Ala Pro Ala Pro Ala Ala Lys Arg

20

Pro Ala Pro Ile

35
<210> 6
<211> 70
<212> PRT
<213>
<400> 6

25

Penicillium coprobium PF1169

30

Gly Arg Phe Leu Ser Ser Asp Gly Arg Cys His Thr Phe Asp Glu Lys

1

5

10

15

60

120

180

240

300

360

420

480

500

65/219



Ala Asn Gly Tyr

20

Pro Leu Ala Lys

35

Arg Gly Thr Gly

50

Pro Asn Gly Ala

65

<210>
<211>
<212>
<213>
<400>

Arg Ile

Thr Gly

Leu Gln

Ile Leu
50

Ser Pro
65

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

<400>

7
74
PRT

Ala

Ala

Ser

Ala

Arg

Leu

Asn

Gln
70

43535

Gly Glu Ala Val Gly

25

His Asp Gln Asn Lys

40

Gln Asp Gly Arg Thr

55

Penicillium coprobium PF1169

7

Ser

Cys

Asn

Ser

Thr

8
51
PRT

Tyr

Ser

20

Asp

Pro

Gly

Tyr

Ser

Asp

Asn

Arg

Phe

Ser

Cys

Ala

Ser
70

Leu

Ser

Tyr

55

Arg

Trp

Leu

Met

40

Ile

Met

Gln

Ala

25

Ala

Ala

Trp

Penicillium coprobium PF1169

8

Ser Ser Phe Leu Thr Ser Thr Val Gln

1

5

Gln Gly Gly Thr Gly Gln Val Val Met

20

25

Glu Phe Leu Glu Ala Ala Asn Gly His

35

40

Gly Pro

10

Val His

Val Ala

Asp Ser

Asp

Gln Ile
10

Glu Ser

66/219

Cys Leu Ile Leu Lys

Ile

Ala
60

Ser

Leu

Val

Lys
60

Val

Asp

Arg
45

Gly

Met

Gly

Gly

45

Thr

Glu

Leu

30

Ala Val Ile

Ile Thr Val

Ala Val Asp
15

Val Glu Ala
30

Ser Asn Leu

Arg Met Leu

Glu Thr Ile
15

Met Gln Thr
30

Arg Met Asn Asp Cys Gly Val

45



43535 67/219

Val Thr Ser

50
<210> 9
<211> 798
<212> PRT

<213> Penicillium coprobium PF1169
<400> 9

Phe Asn Ala Ala His Arg Val Leu Pro Leu Pro Ser Tyr Lys Trp Asp
1 5 10 15

Leu Lys Asn Tyr Trp Ile Pro Tyr Thr Asn Asn Phe Cys Leu Leu Lys
20 25 30

Gly Ala Pro Ala Ala Pro Val Ala Glu Ala Thr Pro Ile Ser Val Phe
35 40 45

Leu Ser Ser Ala Ala Gln Arg Val Leu Glu Thr Ser Gly Asp Asn Ser
50 55 60

Ser Ala Phe Ile Val Ile Glu Asn Asp Ile Ala Asp Pro Asp Leu

65 70 75
<210> 10
<211> 84

<212> PRT
<213> Penicillium coprobium PF1169

<400> 10

Val Ile Arg Gly Thr Gly Ser Asn Gln Asp Gly Arg Thr Ala Gly Ile
1 5 10 15

Thr Val Pro Asn Gly Ala Ala Gln Glu Ser Leu Ile Arg Ser Val Tyr

Ala Gln Ala Asp Leu Asp Pro Ser Glu Thr Asp Phe Val Glu Ala His
35 40 45

Gly Thr Gly Thr Leu Ala Gly Asp Pro Val Glu Thr Gly Ala Ile Ala
50 55 60

Arg Val Phe Gly Thr Asp Arg Pro Pro Gly Asp Pro Val Arg Ile Gly
65 70 75 80

le Lys Thr

<210> 11
<211> 81



43535 68/219

<212> PRT
<213> Penicillium coprobium PF1169

<400> 11
Gln Glu Ala Lys Ala Met Asp Pro Gln Gln Arg Met Leu Leu Glu Cys

1 5 10 15

Thr Tyr Glu Ala Leu Glu Asn Gly Gly Ile Ser Lys Glu Ser Leu Lys
20 25 30

Gly Gln Asn Val Gly Val Phe Val Gly Ser Ala Phe Pro Asp Tyr Glu
35 40 45

Met Tyr Asn Arg Arg Asp Leu Glu Thr Ala Pro Met His Gln Ser Thr
50 55 60

Gly Asn Ala Leu Ala Leu Gln Ser Asn Arg Ile Ser Tyr Tyr Phe Asp

65 70 75 80
Phe

<210> 12

<211> 66

<212> PRT

<213> Penicillium coprobium PF1169
<400> 12

Asn His Thr Gly Arg Ala Glu Gln Ser Lys Ile Ala Ile Ile Gly Leu
1 10 15

(63}

Ser Gly Arg Phe Pro Glu Ala Pro Asp Thr Glu Ala Phe Trp Asp Leu
20 25 30

Leu Lys Lys Gly Leu Asp Val His Arg Glu Val Pro Pro Glu Arg Trp
35 40 45

Asp Val Lys Ala His Val Asp Pro Glu Gly Lys Lys Arg Thr Pro Ala
50 55 60

Lys Leu
65

<210> 13

<211> 14

<212> PRT

<213> Penicillium coprobium PF1169

<400> 13

Glu Lys Asn Thr Ser Gln Val Glu Tyr Gly Cys Trp Tyr Asn



<210>
<211>
<212>
<213>
<400>
Ala Gly
1

Arg Ser

Lys Ser

Leu Asp
50

Thr Ala
65

<210>
<211>
<212>
<213>
<400>

Ala Thr

Val His

Asp Pro

Phe Ile
50

Pro Arg

<210>
<211>
<212>
<z213>

<400>

43535

1

14
71
PRT
Penicillium coprobium PF1169

14

Gly Asn Thr Thr Val Ala Leu
5

Gly Ser Asp Pro Arg Ser Leu
20 25

Lys Val Ser Leu Arg Gly Asn
35 40

Thr His Pro Asp Val Ser Leu
55

Arg Arg His His His
70

15

77

PRT -
Penicillium coprobium PF1169

15

Asp Thr Glu Lys Phe Trp Asp
5

Arg Lys Ile Pro Ala Asp Arg
0 25

Asn Gly Lys Arg Met Asn Ala
35 40

Asp Glu Pro Gly Leu Phe Asp
55

Glu Ala Gln Gln Thr Asp Pro
70

16
39
PRT
Penicillium coprobium PF1169

16

10

Glu

10

His

Leu

Ser

Leu

10

Phe

Ser

Ala

Met

Asp

Pro

Glu

Asp

Leu

Asp

His

Ala

Gln
75

Ala

Ile

Asn

Leu
60

Ala

Val

Thr

Phe

60

Arg

Pro

Ala

Leu

45

Ser

Ser

Glu

Pro

45

Phe

Leu

Ile

Ile

30

Leu

Tyr

Gly

Thr

30

Tyr

Asn

Arg

Ser

Ala

Thr

Val

15

His

Gly

Met

Thr

Ala

Tyr

Thr

Asp

Tyr

Cys

Ser

69/219



Pro Glu
1

Glu Leu

Ser Ser

<210>
<211>
<212>
<213>
<400>

Arg Arg

Gln Glu

Ser Lys

Trp His
50

Gln Thr
65

<210>
<211>
<212>
<213>
<400>

Leu Arg

1

Phe Gln

Pro Ser

Leu Ala

Leu Thr

43535

Tyr Ser Gln Pro Leu Cys Thr Ala Ile Gln Ile Ala Leu Val

5

10

15

Leu Glu Ser Phe Gly Val Val Pro Lys Ala Val Val Gly His

20 25

Gly Glu Ile Ala Ala
35

17
71
PRT
Penicillium coprobium PF1169
17

Thr Phe Leu Pro Trp Arg Leu

Leu Thr Gln Ser Leu Ala Ile
20 25

o]
S
C

Glu Thr Val Gly Phe Val
35 40

Gly Met Gly Lys Glu Leu Leu
55

Met Gln Asp Val Asp
70

18

75

PRT

Penicillium coprobium PEF1169

18

Arg Leu Leu His Ala Lys Asn

Lys Thr Tyr Cys Ala Leu Arg
20 25

Glu Arg Gln Val Phe Pro Arg
35 40

Arg Phe Lys Glu Phe Gly Pro
55

Thr Ile Tyr Gln Leu Gly Cys
70

Thr

10

Asp

Phe

Ser

Asp

Lys

Phe

Asn

Phe

Ser

Ala

Thr

Thr

Ser

Glu

Thr

Pro

Ile
75

Ser

Val

Gly

Tyr
60

Leu

Ile

Ser

Ala
60

Ala

Pro

Gln

45

Pro

Val

Thr

Ile

45

Leu

30

Leu

Ile

30

Gly

Ile

Ala

Ser

30

Val

Glu

Ser

15

Arg

Ala

Phe

Ala

15

Leu

Asp

Ser

Gly

Ser

Gln

Arg

Phe

Pro

Leu

Ala

70/219
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<210> 19
<211> 81
<212> PRT

<213> Penicillium coprobium PF1169
<400> 19
Phe Asp Ala Ala Phe Phe Asn Met Ser Pro Arg Glu Ala Gln Gln Thr

1 5 10 15

Asp Pro Met Gln Arg Leu Ala Ile Val Thr Ala Tyr Glu Ala Leu Glu
20 25 30

Arg Ala Gly Tyr Val Ala Asn Arg Thr Ala Ala Thr Asn Leu His Arg
35 40 45

Ile Gly Thr Phe Tyr Gly Gln Ala Ser Asp Asp Tyr Arg Glu Val Asn
50 55 60

Thr Ala Gln Glu Ile Ser Thr Tyr Phe Ile Pro Gly Gly Cys Arg Ala

65 70 75 80
Phe

<210> 20

<211> 38

<212> PRT

<213> Penicillium coprobium PF1169
<400> 20
Asp Thr Ala Cys Ser Ser Ser Leu Val Ala Leu His Tyr Ala Val Gln

1 5 10 15

Ser Leu Arg Asn Gly Glu Ser Thr Glu Ala Leu Ile Ala Gly Cys His
20 25 30

Leu Asn Ile Val Pro Asp

35
<210> 21
<211> 75
<212> PRT

<213> Pénicilliuﬁ coprobium PF1169
<400> 21
Ala Lys His Pro Pro Ala Thr Ser Ile Leu Leu Gln Gly Asn Pro Lys

1 5 10 15

Thr Ala Thr Gln Ser Leu Phe Leu Phe Pro Asp Gly Ser Gly Ser Ala



Thr Ser

Gly Leu
50

Leu Asp
65

<210>
<211>
<212>
<213>
<400>
Gly Asn
1

Leu Lys

Val Ala

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

<400>
Ala Ile

1

Val Pro

Arg Lys

Val Gln
50

<210>
<211>
212>
<213>

<400>

43535

20 25

Tyr Ala Thr Ile Pro Gly Ile
35 _ 40

Asn Cys Pro Tyr Met Arg Thr
55

Glu Leu Thr Ala Pro Tyr Val
70

22

38

PRT

Penicillium coprobium PF1169

22

Gly Ser Ala Met Ile Ser Asn
5

Gly Pro Ser Leu Ser Leu Asp
20 25

Leu His Leu Ala
35

23

57

PRT

Penicillium coprobium PF1169

23

Arg Asp Glu Val Arg Gln Leu

Ala Phe Glu Asn Val Leu Glu
20 25

Gly Pro Leu Ser Gly Ser Ile
35 40

Leu Ser Ser Leu Ile Gly Tyr

24

74

PRT

Penicillium coprobium PEF1169

24

30

Ser Pro Asp Val Cys Val Tyr
45

Pro Glu Lys Leu Lys Phe Ser
60

Ala Glu
75

Arg Ile Ser Trp Phe Phe Asp
10 15

Thr Ala Cys Ser Ser Ser Leu
30

Pro Thr Pro Leu Arg Ala Leu
10 15

Leu Ala Asn Tyr Thr Asp Leu
30

Asp Gly Val Leu Leu Cys Val
45

72/219



Ala Val

Glu Ala
Leu

Asp

Asn
50

Asp

<210>
<211>
<212>

<213>

Ile Thr

His Gly

50

<210>
<211>
<212>
<213>
<400>
Trp Arg
1

Pro G

Gly Ser

Gly
50

Arg !

Ala

Leu

Asp
35

Met

25
52
PRT

Trp

Glu

20

Tyr

Ser

Phe

43535

Asp Pro Gln Gln Arg

Ala Phe

25

Ser Gly Tyr

Ile
40

Gly Cys Tyr Gly

Gln Pro Thr Thr

55

Cys

Ser Val

70

Leu Gly

Penicillium coprobium PF1169

25

Thr

26
57
PRT

vVal

Ala

Gly

Gly Ser Ala Ala Asn
5

His Ser Gly Ser Gln
25

Gly Val His Pro His
40

Penicillium coprobium PF1169

26

Ile

Leu

Cys

35

Ala

Thr

Thr
20

Gly

Val Ala

=
-

Ile Val Gly

Arg Val Leu Asp Lys

25

Asp Asp Asp
40

Val Leu Lys
55

Ile Leu
10

Leu
Arg Ala Gly
Ala Val

Met

Ala
60

Ala Tyr

Ser

Gln Asn Leu
10

Val Lys Leu

Ser Val Thr

Gly Val Asn
10

Ala Gly Ala

Ala His Gly

10

Glu

Ile

Asn

45

Thr

Asn

Tyr

Tyr
45

Ala

Ile

Tyr
45

Val

Lys

30

Asn

Val

Leu

Gln
30

Val

Leu

Ser
30

Ala

Val

15

Pro

Tyr

Gly

Ser
15

Asn

Glu

Cys
15

Ser

Arg

73/219

Tyr

Glu

Tyr

Thr

His

Val

Ala

Gly

Asp

Gly



<210>
<211>
<212>
<213>
<400>

Leu Ile

Cys Leu

Leu Thr
=4

His Arg

<210>
<211>
<212>

<213>
<400>
Val Trp

1

Ala Thr

Glu Asn

Ala Gly
50

Ala
65

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

<400>

27
78
PRT

43535

Penicillium coprobium PF1169

27

Asp

Gly

Leu

35

Thr

Pro

28
65
PRT

Asp Thr
5

Phe Val

20

Arg Arg

Leu His

Phe Glu

Thr

Lys

Gly

Asn

Arg
70

Val

Ala

Glu

Ala

55

Ala

Trp

Thr

Asn

40

Gly

Leu

Ile

Leu

25

Ala

Val

Cys

Penicillium coprobium PF1169

28

Tle

Leu

Ala
35

Val

29
83
PRT

Glu Ile

Glu Ser
20

Pro Val

Gly

Val

Thr

Gly

Pro

Ala

Leu

Trp
55

His

Val

Ala

40

Ser

Pro
Ala
25

Gln

Glu

Penicillium coprcbium PF1169

29

Glu

10

Glu

Trp

Pro

Leu

Val
10

Val

Phe

Ile

Ser

Val

Leu
75

Cys

Pro

Leu

His

Gly

Val

Thr

Gly

60

Asp

Leu

Ser

Thr

Arg
60

Pro

Ala

Leu

45

Trp

Leu

Gly

Leu

Thr

45

Pro

His

Val

30

Ala

Ser

Pro

Phe

Arg

30

Leu

Phe

Pro

15

Ala

Gln

Glu

Val

15

Arg

His

Glu

Thr Ser Asp Asp Tyr Arg Glu Val Asn Ser Gly Gln Asp Ile Asp

11

Val

Val

Ser

Phe

Lys

Gly

Asn

Arg

Thr

74/219



Tyr

Tyr

Pro

Phe

Tyr

Ser

50

Glu

Asp

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

<400>

Gly Arg Phe

1

Ala

Pro

Asn

Leu

Gly

<210>
<211>
212>
<213>

<400>

Asp Thr Ala Cys Ser Ser Ser Leu Tyr

1

Ala Leu Asp Ser Arg Asp Cys Asp Gly

Leu Ile Gln Ser'Pro Glu Gln Gln Met

5
Ile Pro Gly Gly
20

Phe Lys Phe Ser
35

Ser Leu Ala Ala
Ser Asp Ser Ala

70

ASn

30

54

PRT

Asn

Gly

Ile

=
-~

Val

Arg

Ala

43535

10

Ala Phe Thr Pro

25

Pro Ser Val Ser Val

40

His Val Ala Cys Asn

60

Gly Gly Val Asn

75

Penicillium coprobium PF1169

30

Leu Ser Ser
5

Gly Tyr Ala Arg
20

Ala Lys Ala Leu

35

Thr Gly Ser Asn

31

63

PRT

Asp

Gly

His Asp Gln

Gly Arg Cys His Thr

10

Glu Ala
25

Val Gly Cys

Asn Lys Ile

40

Penicillium coprobium PF1169

31

5

20

35

Ala Leu His
10

Ala Val Val
25

Ile Ala Val
40

12

75/219

15

Arg Ile Asn

30

Thr Ala Cys

Leu Trp Arg

Thr Asn

80

Leu

Asp Glu Lys

15

Ile
30

Leu Lys

Ala Val Ile

Ala Cys Leu

15

Ala
30

Ala Asn

Ala Gly Ile



43535

Leu Ser Pro Asp Ser Met Cys His Thr Phe Asp Glu Ser Ala Asn

50 55 60
<210> 32
<211> 55
<212> PRT

<213> Penicillium coprobium PF1169
<400> 32
Lys Gln Thr Thr Ser Arg Gly Tyr Phe Leu Asp His Leu Glu Asp Phe

1 5 10 15

Asp Cys Gln Phe Phe Gly Ile Ser Pro Lys Glu Ala Glu Gln Met Asp
20 25 30

Pro Gln Gln Arg Val Ser Leu Glu Val Ala Ser Glu Ala Leu Glu Asp
35 40 45

Ala Gly Ile Pro Ala Lys Ser

50 55
<210> 33
<21i> 38
<212> PRT

<213> Penicillium coprobium PF1169
<400> 33
Pro Val Gly Cys Arg Ala Phe Gly Pro Gly Arg Ile Asn Tyr Phe Phe

1 5 10 15

Lys Phe Ser Gly Pro Ser Phe Ser Ile Asp Thr Ala Cys Ser Ser Ser
20 25 30

LLeu Ala Thr Ile Gln Val

35
<210> 34
<211> 18
<212> PRT

<213> Penicilliﬁm coprobium PF1169
<400> 34

Ala Cys Thr Ser Leu Trp Asn Gly Glu Thr Asp Thr Val Val Ala Gly

1 5 10 15
Gly Met

<210> 35

<211> 12

13

76/219



<212>
<213>

<400>

Thr Ala Gln Glu Ile Ser Thr Tyr Phe Ile Pro Gly

1

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

<400>

Pro Glu Tyr Ser Gln Pro Leu Cys Thr Ala Ile Gln Ile Ala Leu Val

1

Glu Leu Leu Glu Ser Phe Gly Val Val Pro Lys Ala Val Val Gly His

43535

PRT
Penicillium coprobium PF1169

35

5

36
39
PRT
Penicillium coprobium PF1169

36

5

20 25

Ser Ser Gly Glu Ile Ala Ala

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

<400>

Ile Ser Gln Pro Ala Cys Thr Ala Leu Gln Ile Ala Leu Val Asp Leu

1

Leu Ala Glu Trp Ser Ile Thr Pro Ser Val Val Val Gly His Ser Ser

35

37

36

PRT

Penicillium coprobium PF1169

37

5

20 25

Gly Glu Ile Ala

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

<400>

Pro Glu TYr

1

Glu Leu Leu

35

38

39

PRT

Penicillium coprobium PEL169

38

5

20 25

Ser Ser Gly Glu Ile Ala Ala

35

10

10

10

Ser Gln Pro Leu Cys Thr Ala Ile Gln Ile

10

Glu Ser Phe Gly Val Val Pro Lys Ala Val

30

30

Ala Leu Val
15

Val Gly His

30

15

15

77/219



<210>
<211>
<212>
<213>
<400>
Glu Glu
1

Val Pro

Asp Arg

Asp Ile

Ala Gln

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

<400>

le Asn

I

Gly Thr

Leu Phe

Ile Lys

=
o)

Leu Tle
65

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

<400>

Lys Leu

43535

39
76
PRT
Penicillium coprobium PF1169

39

Phe Trp Asp Leu Cys Ser Arg
5

Lys Asp Arg Phe Asn Ala Gly
20 25

Pro Gly Ser Phe Asn Ala Ala
35 40

Gly Leu Phe Asp Ala Pro Phe

Thr Met Asp Pro Gln Gln Arg
70

40

777

PRT

Penicillium coprobium PF1169
40

Glw Pro Arg Asp Arg Prc Gln
5

Gln Ala Gly Asv Pro Gln Glu
20 25

Pro Asp Gly Ser Asn Ile Glu
35 40

Thr Val Ile Gly His Thr Glu

Gly Ser Ser Leu Ala Met Lys
70

41
43
PRT
Penicillium coprobium PF1169

41

Ala Phe Val Phe Thr Gly Gln

Gly Arg

10

Ser Phe

Gly Ala

Fhe Asn

Ile Phe
75

Phe Phe

10

Ala Glu

Thr Lys

Gly Ser

Tyr

His

Ile

Leu

His

Ala

Leu

Ala

60

Val

Ala

His

Phe

45

Thr

Ala

Val

Phe

45

Gly

Ile

Trp
Pro
30

Leu

Leu

His
Ser
30

Val

Leu

Ser
15
Asn

Thr

Gln

Gly
15
Thr

Gly

Ala

Pro

Ala

Glu

Glu

Thr

Ala

Ser

Ser

Gly Gly Gln Trp Ala Gly Met

78/219



43535

Gly Arg Glu Leu Leu Ser Ile Ser Thr

20

25

Ser Gln Glu Ile Leu Ala Ser Leu Gly

40

Penicillium coprobium PF1169

Leu

Trp

20

Leu

Gly

Glu

Asp Asp

Lys Ala
Ala

Gln

Phe Val

Leu
70

Leu

Leu

Ala

Asn

Gln

Ala

Val

Ile
40

Lys

Thr Gly

Penicillium coprobium PF1169

35
<210> 42
<211> 71
<212> PRT
<213>
<400> 42
Lys Ser Phe
1
Ile Phe Pro
Ala Ala Ser
35
Pro Thr Leu
50
Met Gly Lys
65
<210> 43
<211> 55
<212> PRT
<213>
<400> 43
Ser Val Ala
1
Glu Glu Asp
Phe Ala Gln
35
Ser Ala Ile
50
<210> 44
<211> 68
212> PRT

Cys

Tle
20

Lys

Ala

Ile Asn

5

Asp Ala

Leu

Lys

Asn !

Val

Thr

Tyr
55

Pro Phe

Lys Ala
25

Gly Val
40

10

79/219

15

Phe Arg Glu Ser Met Ala Arg

Cys Pro

Thr Val Asn
10

| Gly Asp Thr

Pro Arg Ser

Gln Gly Ala
60

Asn Cys Thr
10

Gln Ala Asp

Ala Tyr His

16

30

Glu Arg

Glu
30

Met

Val
45

Leu

Gln Trp

Leu Ser

Gln Asp

30

Ser Thr
45

Arg
15

Gly Leu

Met

Arg

Pro Gly

Gly Pro

Gly Leu

Ala Met



43535 80/219

<213> Penicillium coprobium PF1169
<400> 44
Met Leu Ala Val Gly Ala Ser Ala Ser Asp Ile Gln Gln Tle Leu Asp

1 5 10 15

Ala Met Arg Gly Asn Lys Ala Val Ile Ala Cys Val Asn Ser Glu Ser
20 25 30

9]
®
=

Val Thr Leu Ser Gly Asp Leu Asp Val Ile Ala Asn Leu Gln Thr
35 40 45

Ala Leu Asp Lys Glu Gly Ile Phe Thr Arg Lys Leu Lys Val Asp Val
50 55 60

Ala Tyr His Ser

<210> 45

<211> 38

<212> PRT

<213> Penicillium coprobium PF1169

<400> 45
ly Asn Gly Ser Ala Met Ile Ser Asn Arg Ile Ser Trp Phe Phe Asp

1 5 10 15

Leu Lys Gly Pro Ser Leu Ser Leu Asp Thr Ala Cys Ser Ser Ser Leu
20 25 30

Val Ala Leu Iis Leu Ala

35
<210> 46
211> 77

<212> PRT
<213> Penicillium coprobium PEF1169

<400> 46
Gly Pro Ser Met Thr Ile Asp Thr Ala Cys Ser Ser Ser Leu Ile Ala

1 5 10 15

Leu His Gln Ala Vél Gln Ser Leu Arg Ser Gly Glu Thr Asp Val Ala
20 25 30

val Ala Ala Gly Thr Asn Leu Leu Leu Gly Pro Glu Gln Tyr Ile Ala
35 40 45

B
o

<
o)

Leu Lys Met Leu Ser Pro Asn Gly Arg Ser Arg Met Trp
55 60

(SN es)
S0

17



43535

Asp Lys Asp Ala Asp Gly Tyr Ala Arg
65 70
<210> 47
<211> ¢l
<212> PRT
<213> Penicillium coprobium PF1169
<400> 47
Ile Gly Ser Ile Lys Pro Asn Ile Gly
1 5
Val Met Gly Phe Ile Lys Ala Ile Leu
20 25
Ala Pro Gln Ala Asn Leu Thr Lys Leu
35 40
Thr Ala Gly Val Lys Val Val Gln Glu
50 55
<210> 48
<211> 37
<212> PRT
<213> Penicillium coprobium PF1169
<400> 48

Gly Leu Phe Asp Ala Pro Phe Phe Asn
1 5

Thr Met Asp Pro Gln Gln Arg Ile
20

Leu Glu Asn Gly Gly

35
<210> 49
<211> 70
<212>  PRT
<213» Penicillium coprobium PF1169
<400> 49
Gly Arg Phe Leu Ser Ser Asp Gly Arg
1 5
Ala Asn Gly Tyr Ala Arg Gly Glu Ala

20 25

Pro Leu Ala Lys Ala Leu His Asp Gln

Gly Asp
75

His Leu
10

Ser Ile

Asn Ser

Ala Thr

Ile Thr
10

Leu Glu

Cys His

10

Val Gly

Asn

Lys

18

81/219

Gly Ile

Glu Ala Gly Ala Gly
15

Gln Lys Gly Val Leu
30

Arg Ile Asp Trp Lys
45

Pro Trp
60

Leu Gln Glu Ala Gln
15

Cys Val Tyr Glu Ala
30

Thr Phe Asp Glu Lys
15

Cys Leu Ile Leu Lys
30

Ile Arg Ala Val Ile



35

43535

40

45

Arg Gly Thr Gly Ser Asn Gln Asp Gly Arg Thr Ala Gly Ile Thr Val

50

Pro Asn Gly Ala Ala Gln

65

<210>
<211>
<212>

<213

>
P

<400>

50
37
PRT

70

55

Penicillium coprobium PF1169

50

Ser Phe Asp

1

Thr Val

Ile Arg

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

<400>

Val

Ala

e
35

51
83
PRT

60

Ser Arg Ala Glu Gly Tyr Ala Arg Gly Glu Gly Val Gly

5

10

15

Val Lys Pro Leu Ser Thr Ala Ile Arg Asp Gly Asp Thr

20

Val Ile

25

Penicillium coprobium PF1169

51

Trp Pro Arg

Arg

Thr

Ala

Tyr

Thr

<210>
<211>
<212>

Ala

Leu

Thr

52

59
PRT

L.eu Pro

-

ol

Gly Gly
20

[9p]
o
M
[}
!__1
=

Ser Lys

Asp Thr

Glu

Asn

Ser

Val

His
70

Arg

Thr

Asp

Ser

55

Pro

Arg

Thr

Pro

40

Asp

Arg

Val

25

Arg

Arg

Val

Ile Ala

10

Ala Leu

Ser Leu

Gly Asn

Ser Leu
75

19

Val

Glu

His

Leu

60

Ser

30

Val Asn

Asp Ala

2

Pro Ile
45

Glu Asn

Asp Leu

Asn

15

Pro

Ala

Leu

Ser

Phe

Ile

Ile

Leu

Tyr
80

82/219



<213>
<400>
Val Tyr
1

Asp Ile

Leu

Met
50

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

<400>

Léu Ser

1
His Gly
Asn

Ser

Leu

[@)) ’f,"
-
@

1 b=

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

<400>

P.Sp
1

Gly

Leu Gln

Ser

43535

Penicillium coprobium PF1169
52

Ser Gly Met Thr Asn Asp

Asp Met Pro His Asn
20 25

Tyr

Asn Arg Leu Ser Trp Phe

40

Thr Ala Ser Ser

5

67

PRT .

Penicillium coprobium PE1169

53
Pro Gln Asn Asn Pro Glu Asp
5
Thr Gly Thr Gln Ala Gly Asp
20 25

Ser Phe Phe Gly Pro Glu Ser
35 40

Val Gly Ser Ile Lys Thr Ile

55

Leu
54

83
PRT

Penicilliumrcoprobium PF1169

54

Tyr Gly Arg Gly Glu Gly Val
5

Asp Ala Ile Asn Asp Gly Asp
20 25

Gly Ala Asn Ser Asp Gly Arg
35 40

Tyr

Ala

Phe

Arg

10

Pro

Val

Ile

Ala
10

Pro

Thr

Glu Leu Leu Ser Thr Arg

Thr Gly Asn Gly

Asp Leu

Leu

Cys Gln

Gln Glu

Pro Asp

Gly His
60

Ser Val

Tle Glu

Met Gly

Gln

45

Tyr

Ala

Ser

45

Thr

Val

Ile
45

15

Arg Thr
30

Gly Pro Ser

Phe Glu Ala

15

Ala
30

Ala Ile

Thr Asp Arg

Glu Ala Thr

Lys Arg
15

Val
30

Tle Arg

Thr Met Pro



43535

Asn Pro Lys Ala Gln Gln Ser Leu Ile Leu Ala Thr Tyr Ala Arg Ala
50 ‘ 55 . 60

Gly Leu Ser Pro Gln Asn Asn Pro Glu Asp Arg Cys Gln Tyr Phe Glu
65 70 75 80

Ala His Gly

<210> 55

<211> 38

<212> PRT

<213> Penicillium coprobium PF1169

<400> 55
Met Leu Ala Val Gly Ala Ser Ala Ser Asp Ile Gln Gln Ile Leu Asp

1 5 10 15

Ala Met Arg Gly Asn Lys Ala Val Ile Ala Cys Val Asn Ser Glu Ser
20 25 30

Ser Val Thr Leu Ser Gly

35
<210> 56
<211> 29
<212> PRT

<213> Penicillium coprobium PF1169

<400> 56

Ser Gly Cys Tyr Arg Glu Leu Ala Asp Cys Pro Gly Gln Arg Gly Ile
1 5 10 15

Phe Thr Arg Lys Leu Lys Val Asp Val Ala Tyr His Ser
20 25

<210> 57

<211> 38

<212> PRT

<213> Penicillium coprobium PEF1169

<400> 57
Gly Asn Gly Ser Ala Met Ile Ser Asn Arg Ile Ser Trp Phe Phe Asp

1 5 10 15

Leu Lys Gly Pro Ser Leu Ser Leu Asp Thr Ala Cys Ser Ser Ser Leu
20 25 30

Val Ala Leu His Leu Ala

84/219



35
<210> 58
<211> 59
<212> PRT

43535

<213> Penicillium coprobium PF1169

<400> 58

Ile Ser Glu Cys Val Thr
1 5

Pro Asp Gly Pro Tyr Ala
20

Ala Phe Glu Val Ala Lys
35

Phe Leu Gly Cys Phe Asn
50

<210> 59
<211> 72
<212> PRT

Val

Leu

Leu

Leu
55

Tyr

Ala

Trp

Gly

25

Ile

Pro

<213> Penicillium coprobium PF1169

<A00> 59

Gly Ala Ala Val Gln Leu

1 5

Ala Met Met Ala Val Gly

20

Asp Ala Met Lys Asp Lys

Ser Ser Ile Thr Val Ser

Ser Val Leu Lys Arg Gln

65 70
<210> 60
<211> 79

<212> PRT

Val

Ala

His

Gly

55

Asp

Ile

Asn

Ala

40

Asp

Ile

Ala
25

Val

Glu

<213> Penicillium coprobium PF1169

<400> 60

Lys Ala

10

Tyr Ser

Lys Asn

His Ile

Gly Gly

10

Ser Thr

Val Ala

Thr Ala

Ile

Tyr

Lys

Gly

Gly Asp

Asn

Val

Ile
60

45

Gln

Gln

Ile

45

Glu

Ser

Ser

30

Lys

Pro

Asn

Asp

85/219

Ala Gln
15

Met Leu

Val Asp

Lys Gly

15

Leu Leu

Ser Asp

Leu Glu

Ser Val Pro Ile Glu Glu His Ser Pro Val Val Thr Gln Leu Gly Thr

1 5

10

22

15



Thr

Thr

Asn

Arg
65

Cys

Pro

Ala

50

Arg

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

Ile

Asp

Pro

Val

Ser
35

Ala

Ala

61
67
PRT

Gln

20

Phe

Gly

Gln

Met

Val

Val

Leu

Ala

Met

Leu

Leu
70

Leu

Gly

Thr

55

Thr

43535

Thr
His
40

Ile

Glu

Lys

25

Ser

Ser

Gln

Penicillium coprobium PEF1169

61

Ile Glu Asp

His Gly Pro

20

Arg Ile Met

35

Gln Ile Pro

50

Ser

<z10>
<211>
<212>
<213>

<400>

Gly

Leu

vVal

Glu

Pro

His

Ala

Ser
50

Leu

62
76
PRT

Ser

Tyr

Ile

His

Glu Ser

Val

Leu

Ser

Ala

Trp

Ser
55

Lys

Ser

Pro

40

Thr

Glu

Thr

Gln

Penicillium coprobium PE1169

62

Met

Leu

Thr

Val

Thr

Lys

Ile

Gln

Asn I

Met

Asp

Ser

Leu
55

Thr

Leu

Leu
40

Ser P

Ala

Arg
25

Leu

Tyr

Leu

Asp

Ile

His

10

Leu

Glu

Thr

Cys
10

Ser

Asn

Trp

Gly

Thr

Lys

Lys

Tyr

Gln

Gly

Ser

Pro

Gly

Thr

Glu

Ile

60

Val

Pro

Asn

Leu

Lys
60

Ser

Arg
60

Ser

Phe

45

Tyr

Gly

Thr

Asp

Ala

Ser

Thr

Gln

45

Ser

Leu

30

Ala

Leu

Thr

Arg

Arg

30

Ala

Phe

Leu

Asp

Tyr

Arg

Gly

Ala

Ala

His

Val

15

Asp

Tyr

Gln

Ile

15

Val

Ile

Met

Val

Leu

Gly

Pro

Ile

Val

Ala

Ala

Ala

Ala

Trp

86/219



43535

Asp Lys Asp Ala Asp Gly Tyr Ala Arg

65 70
<210> 63

<211> 31

<212> PRT

<213> Penicillium coprobium PF1169
<400> 63

Leu Phe Leu Phe Pro Asp Gly Ser Gly
1 5

Ile Pro Gly Ile Ser Pro Asp Val Cys
20 25

<210> 64

<211> 26

<212> PRT

<213> Penicillium coprobium PF1169

<400> 64
Ala LYé His Pro Pro Ala Thr Ser Tle

1 5

Thr Ala Thr Gln Ser Phe Ile Phe Val
20 25

<210> 65

<211> 146

<212> PRT v
<213> Penicillium coprobium PF1169

<400> 65

Tvr Gln Ala Thr Gly Cys Ala Ala Ser
1 5

Tyr Phe Phe Asp Leu Arg Gly Pro Ser

20 25
Ser Ser Ser Leu Val Ala Leu His Tyr
35 40

<210> 66

<211> 66

<212» PRT )

<213> Penicillium coprobium PF1169
<400> 66

Tyr Ser Ala Thr Gly Ser Gly Leu Thr
] -

[

Gly Asp Gly
75

Ser Ala Thr Ser Tyr Ala Thr
10 15

Val Tyr Gly Leu Asn Cys
30

Leu Leu Gln Gly Asn Pro Lys
10 15

Pro

Leu Gln Ser Asn Arg Ile Ser
10 15

Ile Thr Ile Asp Thr Ala Cys
30

Ala Val Gln Ser Lesu
45

Val Leu Ala Asn Arg Ile Thr
10 15

24

87/219



His Cys

Arg Asp

Pro Glu

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

<400>

Thr Cys

Thr Pro

Asn Ala

50

Arg Arg

Phe Asp Leu Arg

20

Ser Leu Tyr Ala

35

Cys Asp Gly Ala

o7
76
PRT

43535

88/219

Gly Pro Ser His Val Val Asp Thr Ala Cys

25

L,eu His Ser Ala Cys Leu Ala

40

Vval Val Ala Ala Ala Asn

55

Penicillium coprobium PF1169

Val

Ser

Ala

Ala

68
71
PRT

Ile Glu

5

Gln Met

20

Phe Val

Gly Val

GLn Leu

Glu

Ala |

Met

Leu T

Leu
70

His

Gly

Thr

Ser Pro

Thr Lys
25

His Ser
40

Giu Gln

Penicillium coprobium PF1169

T,eu Met
5

1 Val Ala

20

r Val Ala

Ile

Ile

Pro ¢

His

Val

Thr

w2
O]
=

His Gly

Gly Gly
40

Val

10

Tyr

Leu

AsSp

Ile

Ala
10

Val

Val

60

Val Thr

Trp Thr

Gly Glu

Thr Ile

60

Lys Val

Val Asp

Gln Ala

Asn Ala

45

Leu

Ser

Phe

45

Tyr

Ala

Ile

Leu
45

30

Leu Asp Ser

Ile Gln Ser

Leu Gly Thr
15

Leu Gly Val
30

Ala Ala Leu

Leu Ala Gly

Ala Cys Ala
15

Lys Leu Gly
30

Cys Gly Pro



43535 | 89/219

Gly Leu Thr Arg Val Leu Asp Lys Ala Gly Ser Ile Ser Ser Asp Gly
50 : 55 ) 60

Ser Cys Lys Ser Phe Asp Asp

65 70
<210> 69

<211> 84

<212> PRT

<213> Penicillium coprobium PF1169
<400> 69
Ser Phe Arg Arg Gln Glu Asp Thr Trp Lys Val Leu Ser Asn Ala Thr

1 5 10 15

Ser Thr Leu Tyr Leu Ala Gly Ile Glu Ile Lys Trp Lys Glu Tyr His
20 25 30

Gln Asp Phe Asn Ala Ala His Arg Val Leu Pro Leu Pro Ser Tyr Lys
35 40 45

Trp Asp Leu Lys Asn Tyr Trp Ile Pro Tyr Thr Asn Asn Phe Cys Leu
50 55 60

Leu Lys Gly Ala Pro Ala Ala Pro Val Ala Glu Ala Thr Pro Ile Ser
65 70 75 80

Val Phe Leu Ser

<210> 70
<211> 78
<212> PRT

<213> Penicillium‘céprobium PF1169

Lys Thr Ser Cys Phe Val Gly Ser Phe Ser Ala Asp Tyr Thr Asp Leu
1 5 10 15

Leu Leu Arg Asp Pro Glu Cys Val Pro Met Tyr Gln Cys Thr Asn Ala

Gly Gln Ser Arg Ala Met Thr Ala Asn Arg Leu Ser Tyr Phe Phe Asp
35 40 45

Leu Lys Gly Pro Ser Val Thr Val Asp Thr Ala Cys Ser Gly Ser Leu
50 55 60

Val Ala Leu His Leu Ala Cys Gln Ser Leu Arg Thr Gly Asp
65 70 7

26



<210>
<211>
<212>
<213>
<400>
Tyr Ser
1

His Cys

Ser Ser

Ser Arg
50

Ser Pro
65

<210>
<211>
<212>
<213>
<400>

Ser Val

Thr Pro
Asn Ala

50

g Arg

Glu Ala

43535

71
67
PRT
Penicillium coprobium PF1169

71
Ala Thr Gly Ser Gly Leu Thr

5

Phe Asp Leu Arg Gly Pro Ser

Ser Leu Tyr Ala Leu His Ser
35 40

Asp Cys Asp Gly Ala Val Val
55

Glu

72
79
PRT
Penicillium coprobium PF1169

72

Pro Tle Glu Glu His Ser Pro
5

5 Val Gln Met Ala Leu Thr Lys

20 25

Ser Phe Val Met Gly His Ser
35 40

Ala Gly Val Leu Thr Ile Ser
55

Ala Gln Leu ILeu Thr Glu Gln
70

73

40

PRT _

Penicillium coprobium PF1169

73

Asn Leu His Val Pro Leu Glu

Val Leu

10

His Val

Ala Cys

Ala Ala

Val Val

10

Tyr Trp

Leu Gly

Asp Thr

Ile Glu
75

Ala

Val

Phe

Ala
60

Thr

Thr

Glu

Ile

60

Gly

Asn

Asp

Gly

Asn

Gln

Ser

Phe
45

Tyr

Gly

Arg

Thr

30

Pro

Leu

Leu

30

Ala

Leu

Thr

Ile

15

Ala

Leu

Ile

Gly

15

Gly

Ala

Ala

His

Thr

Cys

Asn

Gln

Thr

Val

Leu

Gly

Pro Thr Pro Trp Prc Ala Gly

90/219



Arg Pro
Ala His

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

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

<400>
Ile Gly

1

Leu

7]
®
R

Gln Leu

Thr Glu
50

Ala Ser
65

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

<400>

Frc Val

Thr Val

Asn Ala

A

o
i
(@)
v/

43535

10

15

Glu Arg Ile Ser Val Asn Ser Phe Gly Ile Gly Gly Ser Asn

20 25

Ala Ile Leu Glu Ser Ala
35 40

74
70
PRT
Penicillium coprobium PF1169

diac diém sai khac

(5)..(5) )

Xaa cé thé la axit amin xuat

74

His Thr Xaa Gly Ser Ala Gly
5

Ala Met Lys His Gly Val Ile
20 25

Ser Glu Lys Val Ala Pro Phe

35 40

Pro Val Pro Trp Pro Asn Ser

Ile Asn Ser Phe
70

75
45
PRT

Penicillium coprobium PF1169

75

Ser Gly Met Val Lys Ala
5

Cys

Ala Ser Phe Arg Arg Gln Glu
20 25

Thr Ser Thr Leu Tyr Leu Ala
35 40

76

hién tu nhién bat ky

Leu Ala Serx
10

Pro Pro Asn

Tyr Thr His

Thr Ser Ser
60

Thr Phe Gly
10

Asp Thr Trp

Gly Ile Glu I

30

Leu Ile

Leu His
30

Leu Asn
45

Gln Val

Pro Gln

Gly Ser
15

Phe Gly

Ile Pro

Lys Arg

Ala Thr
15

I.,eu Ser

91/219



43535 92/219

<211> 19
<212> PRT
<213> Penicillium coprobium PF1169

<220>

<221> d&c diém sai khéac

<222>  (13)..(13)

<223> Xaa cb théd 1la axit amin xudt hién ty nhién bat kv

<400> 76
Leu Leu Gly Leu Arg Leu Lys Trp Lys Glu Tyr His Xaa Asp Phe Asn

1 5 10 15

Ala Ala His

<210> 77

<211> €9

212> PRT

<213> Penicillium coprchium PF1169

<400> 7

-2

)
]
e}

w

Val Tyr Ser Ser Met Thr Asn Asp Tyr Giu Leu Leu Scr Thr Arg
1 5 10 15

Tyr Asp Met Pro His Asn Ser Ala Thr Gly Asn Gly Arg Thr
20 25 30

,rjj
&
e
=
[
0]

Met Leu.Ala Asn Arg Leu Ser Trp Phe Phe Asp Leu Gln Gly Pro Ser
35 40 45

Tle Met Met Asp Thr Ala Cys Sex Ser Ser Leu Thr Ala Val His Leu
50 55 60

Ala Ala Gln Ser Leu

6:

<210> 78

<211> 85

<212>  PRT . )
<213> Fenicillium coprobium PF1169

<L00> 78

Asp Ala Gln Phe Phe Gly Thr Lys Pro Val Glu Ala Asn Ser Ile Asp
1 5 10 15

<
o
|___

Pro Gln Gln Arg Leu Leu Leu Glu Thr Tyr Glu Gly Leu Glu Thr
20 25 30

Ser Gly Ile Prc Met Glu Arg Leu Gln Gly Ser Asn Thr Ala Val Tyr
35 490 45

N
O



Val Gly
50

Gln Asn
65

Ser Asn

<210>
<211>
212>
<213>

Asp Pro

4
4

Leu Leu

<400>
Val Ala
1

Asp Tyr

Ala Arg

Glu Leu
50

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

<400>
Leu Lys

1

Gln Met

43535

Leu Met Thr Asn Asp Tyr Ala Asp Met Leu Gly Arg Asp Met
55 60

Phe Pro Thr Tyr Phe Ala Ser Gly Thr Ala Arg Ser Ile Leu
70 75 80

Arg Val Ser
g5

79

28

PRT

Penicillium coprobium PF1169
79
Ala Tyr Phe Asp Ser Ser Phe Phe Asn Ile Thr Lys Thr Glu

5 10 15

Thr Leu Asp Pro Gln Gln Arg Leu Val Leu
20 25

80
51
PRT
Penicillium coprobium PF1169

80
Cys Val Asn Ser Pro Ala Ser Thr Thr Leu Ser Gly Asp Val

5 10 15

Tle Asn Gln Leu Glu Ala Aig Leu Gln Gln Asp Gly His Phe
20 25 30

Lys Leu Arg Ile Asp Thr Ala Tyr His Ser Pro His Met Glu
35 40 45

81
24
PRT
Penicillium coprobium PF1169
81
Ser Tle Ser Pro Val Vsl Thr Gln Leu Gly Thr Thr Cys Val
5

10 15

Ala Leu Thr Lys Tyr Trp

30

93/219



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

<400>

Gly Cys
1

g2
59
PRT

43535 94/219

Penicillium coprobium PF1169

82

Phe

Gly Gln Asp

Thr Pro

Ser Val
50

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

<400>

Gly
35

Asp

83
16
PRT

Tyr

Thr

Gly Met Thr Ser Asp Asp Tyr Arg Glu Val Asn Ser
5 10 15

Asp Thr Tyr Phe Ile Pro Gly Gly Asn Arg Ala Phe
25 30

Ile Asn Tyr Tyr Phe Lys Phe Ser Gly Pro Ser Val
40 45

Ala Cys Ser Ser Ser Leu Ala
55

Penicillium coprobium PF1169

83

Leu Glu Met Ala Gly Phe Tle Pro Asp Ser Ile Pro Leu Arg Arg Arg

1

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

<400>

Val Leu
Phe Asp

Leu Val
50

<210>
<211>
<212>

<213>

84
53
PRT

5 10 15

Penicillium coprobium PE1169

84

Val

Asp

Asp !

35

Thr

85
60
PRT

Gly

Lys

Gly Val Asn Ala Leu Cys Gly Pro Gly Leu Thr Arg
10 15

8

Ala Gly Ala Ile Ser Ser Asp Gly Ser Cys Lys Ser
25 30

Ala His Gly Tyr Ala Arg Gly Glu Gly Ala Gly Ala
40 45

Lys

Penicillium coprobium PF1169

31



43535

<400> 85
Tle Ala Ile Val Gly Ile Gly Gly Arg Phe Pro Gly Glu Ala Thr Asn
1 . 5 _ 10 15

Pro Asn Arag Leu Trp Asp Met Val Ser Asn Gly Arg Ser Ala Leu Thr
20 25 30

Glu Val Pro Lys Asp Arg Phe Asn Ile Asp Ala Phe Tyr His Pro His
35 40 45

Ala Glu Arg Gln Gly Thr Met Asn Val Arg Arg Gly
50 55 60

<210> 86

<211> 53

<212> PRT
<213> Penicillium coprobium PF1169

<400> 86
Ser Val Pro Ile Glu Glu His Ser Pro Val Val Thr Gln Leu Gly Thr

1 5 10 15

Thr Cvs Val Gln Met Ala Léu Thr Lys Tyr Trp Thr Ser Leu Gly Val
20 25 30

Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu Phe Ala Ala Leu
35 40 45

Asn Ala Ala Gly Val

50
<210> &7
<211> 18

<212> PRT
<213> Penicillium coprobium PF1169

<400> 87
Ser Val Pro Ile Glu Glu His Ser Pro Val Val Thr Gln Leu Gly Thr

1 5 10 15

Thr Cys

<210> 88

<211> 62

<212» PRT

<213> Penicillium coprcbium PEF1169

<400> 88

32

95/219



Phe Leu Asp

Pro Trp Lys

Ser Leu Ala

35

Leu Gly Phe

50
<210> 8¢
<211> 51
<212> PRT
<213>
<400> 89

Asp Leu Ala

5

Ala Ala Val

20

Gln Asn Ile

Val Phe Thr

Ser Ser Phe Leu Thr

1

5

Gln Gly Gly Thr Gly

20

Glu Phe Leu Glu Ala

35

Val Thr Ser

50
<210> 90
<211> 77
<212> PRT
<213>
<400> 90

Glu Cys Gly
1

Pro Val Glu

Leu Arg Asn
35

Leu Glu Gly
50

Leu Asp Arg

G5

Phe

Ala

/JO
L

Pro

Ala

Val

5

Ala

Leu

Ser

t—i

®

Phe

Val

LyS

Gly
55

43535

Thr

Gly

Pro

40

Gln

Ser Thr Val

Gln Val Val

Ala Asn Gly

Glu

Tyr

Gly

1 Met

70

Met

Val

Tle

Ile
55

40

His

His

Gly

40

Pro

Val

Asp

25

Arg

Gly

Penicillium coprobium PF1169

Gln

Met
25

His

Penicillium coprobium PF1169

Gly

Ala
25

Ala

Asn

Asn

10

Thr

Ser

Ala

Glu

Met

Val

Gln

Arg

Glu

Leu

Trp
60

Gln Ile Val

10

Glu Ser Asp

Arg Met Asn

Thr

10

Ala

Val

Val

Ala

33

Gly

Leu

Lys

Thr

Gly

Arg

Arg
45

Pro

Glu

Leu

Asp
45

Lys

Lys

- Asn

45

Ala

Ser

Leu
30

Met

Gly

Glu

Met

30

Cys

Ala

Asn
30

Ala

96/219

Ile Phe
15

Ala Ala

Pro Thr

Thr Tle
15

Gln Thr

Gly Val

Gly Asp

Arg Thr

Gly His

Met Met



43535

<210> 91
<211> 78
<212> PRT
<213> Penicillium coprobium PF1169
<220>
<221> dac diém sai khac
<222> (4) .. (4)
<223> Xaa c6 thé la axit amin xzudt
<400> 91
Phe Phe Lys Xaa Ser Gly Pro Ser Phe
1 5
Ser Ser Leu Ala Thr Ile Gln Val Cys
20 25
Leu Asn Arg Gln Leu Thr Ile Ala Ala
35 40
Giu Thr -Asp Thr Val Val Ala Gly Gly
50 55
Asp Ala Phe Ala Gly Leu Ser His Gly
65 70
<210> 92
<211> 79
<212> PRT : ,
<213> Penicillium coprobium PF1169
<400> 92
Ser Val Pro lle Glu Glu His Ser Pro
1 5
Thr Cys Val Gln Met Ala Leu Thr Lys
20 25
Thr Pro Ser Phe Val Met Gly His Ser
35 40
Asn Ala Ala Gly Val Leu Thr Ile Ser
50 55
Arg Arg Ala Gln Leu Leu Thr Glu Gln
5 70
<210> 233
<211> 68

hién tu
Ser Ile
10

Thr His
Cys Thr

Met Asn

fiis Phe
75

Val Val
10

Tyr Trp
Leu Gly

Asp Thr

Ile Glu
75

(O8]
S

nhién bat ky

Asp

Leu

Ser

ile
60

Leu

Thr

Thr

Glu

Ile
60

Phe

Leu

45

Leu

Thr

Gln

Ser

Phe
45

Tyr |

-~ Ala C

His
30

IJyS

Leu

Leu
30

Ala

Asn

Asn

Gly

15

Gly

Ala

Ala

His

97/219

Gly

wn
0]
=

Thr

Val

Leu

Gly



43535

<212> PRT
<213> Penicillium coprobium PF1169

<400> 93
Leu Ser Ser Asp Gly Arg Cys His Thr
=

1 5

Tyr Ala Arg Gly Glu Ala Val Gly Cys
20 25

Lys Ala Leu His Asp Gln Asn Lys Ile
35 40

Gly Ser Asn Gln Asp Gly Arg Thr Ala
50 55

Ala Ala Gin Glu

65
<210> 94
<211> 80

<212> PRT _
<213> Penicillium coprobium PF1169

<400> 94

Ser Pro Leu Phe Gly Leu Ala Arg Ile T

1 5

Leu Gly Ser Leu Ile Asp Ile Glu Glu
20 25

Met Arg Tyr fle Gln Gly Ala Asp Ile
35 40

Ala Arg Thr Ser Arg Phe Arg Ser Leu
52 55

Val Ser Asp Gly Pro Arg Leu Leu Pro
65 70

<210> 95

<211> 75

<212> PRT
<213> Penicillium coprobium PF1169

<400>

O

5

Asn Arg Ile Ser Tyr Tyr Phe Asp Trp
1 5

o

Asp Thr Gly Cys Ser Ser Ser Leu Leu

Phe

10

Leu

Arg

Gly

Pro

Val

Pro

Arg

Gln
10

Ala

Asp Glu Lys Ala

Ile Leu Lys Pro
30

Ala Val Ile Arg
45

Ile Thr Val Pro
60

> Ala Ser Glu His

Ile Ile Pro Leu

Arg Ile Ser Asp
45

Arg Thr Lys Leu
60

Pro Glu Gly Thr
75

Gly Pro Ser Met

Val His Leu Gly

Asn Gly

15

Leu Ala

Gly Thr

Asn Gly

Pro Asp
15

Ser Thr

Gly Ile

Arg Pro

Tyr Leu
80

Ala Val
15

Val Glu

98/219



Ala Leu

Leu Ile
50

H
]
o]
n
]
=

<210>»
<211>
212>
<213>
<400>
Val Asp
1

Pro Ser

Thr Tle

1 Gln

Ser

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

<40G>

a
L

Gly Ser

Arg Tyx

43535 99/219

20 25
Gln Asn Asp Asp Cys Ser Met
35 40
Leu Ser Pro Asn Ala Tyr Ile
55
Pro Thr Gly Arg Ser Arg Met
70
96
81
PRT
Penicilliium coprobium PF1169

96

Val Asn Pro Ala Val

Ser Trp Ala Pro Ile

2
P

Fhe Gln Thr Ala Ala

35

Ile Phe Thr Ser Glu
55

Glu Ala Ser Asp Ala
70

a7
37
PRT

Leu Lys

Leu Asp

Lieu Arg

40

Asn Pro

Val Pro

Penicillium coprobium PF1169

97

[
o)

Leu Ile Asp Ile Glu
20

Ile Arg Gly
35

Pro Leu Phe Gly Leu Ala Arg Ile Tle

Glu Pro
25

30

Ala Val Ala Val Gly Ser Asn
45

Ala NAsp Ser Lys Thr Arg Met
60

Trp Asp

Asp Ala Pro Leu Pro Trp Asp
10 15

Ala Ala Thr Ser Val Gly Ser
30

Met Pro Ala Gln Ile Glu Arg
45

Pro Lys Thr Ser Trp Leu Tyr
60

Thr Ser His Val Ser Val Val
75 80

Ala Ser Glu His Pro Asp Leu
10 15

Tle Ile Pro Leu Ser Thr Met
30

36



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

<400>

Ala

Ile

Tyr

His

Ala
65

Val

Thr

Ala

Gly

50

Arg

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

5>

<400>

98
84
PRT

43535

Penicillium coprobium PF1169

98

Ile

Val

Gln
35

Thr

99
69
PRT

Arg

Pro

20

Ala

Gly

Phe

Lys

Gly

Asn

Asp

Gly

Thr

Gly

Leu

Leu

Thr
70

Gly

Ala

Asp

Nla

55

AsSp

Ser

Ala

Pro

40

Gly

Arg

Asn

Ser

Asp

Penicillium coprobium PF1169

99

Leu Glu Val

Asp
65

Gly !

Glu

Ala
50

Leu

<21.0>
<211>
<212>
<213>

Thr

Thr

100
79
PRT

Val

Gly

Trp

Ile

His

Gly

Pro

Glu

Lys

Phe

Cys

Cys

Asp

Ala
55

Leu

Phe

Pro

40

Leu

Glu

Val

25

Gln

Ala

Penicillium coprobium PF1169

Gln

10

Glu

Glu

Pro

Pro

Asn

10

Gly

His

Asn

Asp

Ser

Thr

Val

Ser

Val

Leu

Gln

Gly

Leu

Asp

Glu

60

Asp

Gly

Phe

Asn G

Val
60

Arg

Ile

Phe

45

Thr

Pro

Glu

Gly

Ser

Thr

Arg

30

Val

Gly

Val

Th

b

Glu
30

Met

Tyr

Ala

15

Ser

Glu

Ala

Arg

Gln
15

Phe

Arg

Gly

Val

Ala

Ile

Ile
80

Trp

Phe

100/219
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<400> 100

Gly Gly Ala Thr Asp Thr Glu Lys Phe Trp Asp Leu Leu Ala Ser Gly
1 5 10 15

Val Asp Val His Arg Lys Ile Pro Ala Asp Arg Phe Asp Val Glu Thr
20 25 30

His Tyr Asp Pro Asn Gly Lys Arg Met Asn Ala Ser His Thr Pro Tyr
35 40 45

Gly Cys Phe Ile Asp Glu Pro Gly Leu Phe Asp Ala Ala Phe Phe Asn
50 55 60

Met Ser Pro Arg Glu Ala Gln Gln Thr Asp Pro Met Gln Arg Leu

65 70 75
<210> 101

<211> 52

<212> PRT

<213> Penicillium coprobium PF1169
<400> 101
Glu Leu Arg His Gly Lys Asn Ile Asp Lys Pro Glu Tyr Ser Gln Pro

1 5 10 15

Leu Cys Thr Ala Ile Gln Tle Ala Leu Val Glu Leu Leu Glu Ser Phe
20 25 30

Gly Val Val Pro Lys Ala Val Val Gly His Ser Ser Gly Glu Ile Ala
35 40 45

Ala Ala Tyr Val

50
<210> 102
<211> 34

<212> PRT
<213> Penicillium coprobium PF1169

<400> 102
Val Gly Phe Val Phe Thr Gly Gln Gly Ala Gln Trp His Gly Met Gly

1 5 10 15

Lys Glu Leu Leu Ser Thr Tyr Pro Ile Phe Arg Gln Thr Met Gln Asp
20 25 30

38



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

Phe Asp

1

Asp Pro

Arg Ala

)

i

Gly
50

A
N
Y

A
)
e
v

A
>N
w N = O

AVARVERV

A
A

<400>

Ala val

Gly Met

Phe Asp

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

<400>

Lys Ala

1
L

Met Gln

val Pro

Arg Arg
50

43535

103
63
PRT
Penicillium coprobium PF1169

103

Ala Ala Phe Phe Asn Met Ser
5

Met Gln Arg Leu Ala Ile Val
20 25

Gly Tyr Val Ala Asn Arg Thr
35 40

Thr Phe Tyr Gly Gln Ala Ser

=
-~

104

43

PRT ) )
Penicillium coprobium PF1169

104

Val Ser Gly Val Ser Ile Leu
[~

3

Ser His His Gly Leu Leu Gly
20 25

Ser Arg Ala Glu Gly Tyr Ala
35 40

105

71

PRT

Penicillium coprobium PF1169

Ser Leu Ser Leu Gln His Gly
5

ey

His Leu Asn Pro Lys Ile Lys
z0 25

-Thr Glu Cys Ile Pro Trp Pro
35 40

Ala Ser Val Asn

[S2ERep]
(G20
[}
'g
oy
®
[0}
'_l
<

Pro Arg Glu Ala Gln Gln Thr
10 15

Thr Ala Tyr Glu Ala Leu Glu
30

Ala Ala Thr Asn Leu His Arg
45

Asp Asp Tyr Arg Glu Val
60

Glu Asn Pro Val Glu Thr Ile
1.0 15

Pro Gln Gly Arg Ser Phe Ser
30

Arg Gly

Met Ile Ala Pro Asn Leu Leu
10 15

Pro Phe Ala Ala Lys Leu Ser
30

Ala Val Pro Asp Gly Cys Pro
45

Phe Gly Gly Ala Asn Val His
60

102/219



Val Val
65

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

<400>

Pro Trp Pro Thr

1

43535

Leu Glu Ser Tyr Thr
70

106
28
PRT
Penicillium coprobium PF1169

106

5

10

Tyr Gly Gly Thr Asn Ala His Cys Val Leu Asp Asp

20 25

<210> 107
<211> 171
<212> PRT
<213> Penicillium coprobium PEF1169
<400> 107
Lys Ala Ser Leu Ser Leu Gln His Gly
1 5
Met Gln His Leu Asn Pro Lys ifle Lys
20 25
Val Pro- Thr Glu Cys Ile Pro Trp Pro
35 40
Arg Arg Ala Ser Val Asn Ser Phe Gly
50 55
Val Val Leu Glu Ser Tyr Thr
65 70
<210> 108
<211> 50
<212> . PRT
<213> Penicillium coprobium PF1169
<400> 108
Asp Arg Leu Phe Leu Gln Met Ser His
1 5
Ala Pro Lys Val Thr Gly Thr Trp Asn
20 25
His Ser Leu Asp Phe Phe Val Val rhe
35 40

Met Ile Ala
10

Pro

Pro Phe Ala Ala

Ala Val Pro Asp
45

Phe Gly Gly Ala
60

Glu Glu Trp Glu
10

Leu Hlis His Ala

Gly Ser Ile Ala
45

Asn

Lys

30

Asn

Ala

Thr
30

Gly

mr Gly Leu Arg Arg Ala Ser Val Asn Ser Phe Gly

15

Leu Leu
15

Leu Ser

Cys Pro

Val His

Ala Leu
15

Ala Gln

Val Cys

103/219



Gly Asn

50

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

<400>

Thr Phe
1

43535

109

82

PRT

Penicillium coprobium PF1169

109

Leu Lys Gly Thr Gly Gly Gln

Arg Val Pro Val Ala Ile Asn Ala Pro

20 25

Gln Gln Asp Gln Val Lys Val Val Ser

Ser Val
50

35 40

Leu Asp Asp Asp Ala Ser Trp

Trp Asp Arg Arg Val Leu Gly Ser Glu

Val Lys

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

<400>

70

110
30
PRT
Periticillium coprobium PF1169

110

Asp Thr BAla Cys Ser Ser Ser Leu Val

1

wn

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

<400>

5

er Leu Arg Asn Gly Glu Ser Thr Glu

20 25

111

38

PRT .

Penicillium coprobium PF1169

111

Gly Thr Gly Asn Gly Ser Ala Met Ile

1

5

Met Leu Gln Asn Val Val
10 15

Arg Ser Val Gln Val Val
30

Arg Leu Ile Pro Ser Glu
45

Val Thr His Thr Thr Ala
60

Asp Arg Ile Asp Leu Ala

Ala Leu His Tyr Ala Val Gln

10 15

Ala Leu Ile Ala Gly
30

Ser Asn Arg Ile Ser Trp
10 15

Leu

Val

Ala

Tyr

Ala
80

Phe

Phe Asp Leu Lys Gly Pro Ser Leu Ser Leu Asp Thr Ala Cys Ser Ser

104/219
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20 : - 25 - 30

Ser Leu Val Ala Leu His

35
<210> 112
<211> 72

<212> PRT
<213> Penicillium coprobium PF1169

<400> 112
Thr Ser Thr Gln Leu Asn Asp Leu Asn Glu Thr Asn Ala Ile Lys Lys

1 5 10 15

Val Phe Gly Lys Gln Ala Tyr Asn Ile Pro Ile Ser Ser Thr Lys Ser
20 25 30

Tyr Thr Gly His Leu Ile Gly Ala Ala Gly Thr Met Glu Thr Ile Phe
35 40 45

Cys Tle Lys Thr Met Gln Glu Lys Ala Pro Ala Thr Thr Asn Leu
50 55 60

i
=
D

Lys Glu Arg Asp Ser Asn Cys Asp

5 70
<210> 113
<211> 50

<212> PRT
<213> Penicillium coprobium PF1169

<400> 113
val Ile Val Gly Ser Ala Ala Asn Gln Asn Leu Asn Leu Ser His Tle

1 5 10 15

Thr Val Pro His Ser Gly Ser Gln Val Lys Leu Tyr Gln Asn Val Met
20 25 30

Ser Gln Ala Gly Val His Pro His Ser Val Thr Tyr Val Glu Ala His
35 40 45

Gly Thx
50

<210> 114

<211> 48

<212> PRT

<213> Penicillium coprobium PF1169

<400> 114

42



Leu Pro Thr Ala
1

Leu Val Gly Gly
20

43535

Ile Gln Pro Leu Phe

5

Leu Gly Gly Ile Gly

25

106/219

Arg Ala Asn Val Ser Tyr Leu
10 15

Lys Glu Val Ala Leu Trp Met
30

Val Gln Asn Gly Ala Lys Ser Leu Ile Phe Val Asn Arg Ser Gly Leu
35 40 45

<210> 115

<211> 53

<212> PRT

<213> Penicillium coprobium PF1169

<400> 115

Vval Ala Tle Val Gly Gly Val Asn Ala Leu Cys Gly Pro Gly Leu Thr

1 5 10 15

Asp Lys Alé Gly Ala |
20 25

Arg Val ILeu Ser Ser Asp Gly Ser Cys Lys

30

Ser Phe Asp Asp Asp Ala His Gly Tyr Ala Arg Gly Glu Gly Ala Gly
35 40 45
Ala Leu Val Leu Lys
50
<210> 116
<211> 28
<212> PRT
<213> Penicillium coprobium PF1169

<400>

116

Val Ser Val Asn Ser Phe Gly
10 15

Pro Trp Glu Ser Pro Gly Ala Arg Arg
1 5

Tyr Gly Gly Ser Asn Ala His Val Ile
20 25

Ile Glu Asp

<210> 117

<211> 72

<212> PRT

<213> Penicillium coprobium PF1169
<400> 117

Lys Thr Leu Arg Glu Trp Met Thr
1 5

Ala Glu Gly Lys Asp His Asn Leu
10 15

Ser Asp Tle Leu Thr Thr Leu Ala
20

Thr Arg Arg Asp His His Asp Tyr
25 30



43535

Arg Ala Ala Leu Val Val Asp Asp Asn Arg Asp Ala Glu Leu Ala Leu
35 . 40 45

Gln Ala Leu Glu His Gly Val Asp Gln Thr Phe Thr Thr Gln Ser Arg
50 55 60

Val Phe Gly Ala Asp Ile Ser Lys

65 70

<210> 118

<211> 80

<212> PRT »
<213> Penicillium coprobium PF1169

<400> 118

Ser Asp Asp Tyr Arg Glu Val Asn Ser Gly Gln Asp Ile Asp Thr Tyr

Phe Ile Pro Gly Gly Asn Arg Ala Phe Thr Pro Gly Arg Ile Asn Tyx
20 25 30

<

Tyr Phe Lys Phe Ser Gly Prc Ser Val Ser Val Asp Thr Ala Cys Ser
5 40 45

Leu Ala Ala Ile His Val Ala

Ser

B

@]
<
0]

Asn Ser Leu Trp Arg Asn
60

U

(@6}
Ul
N

Clu Ser Asp Ser Ala Val Ala Gly Gly Val Asn Ile Leu Thr Asn Pro
G5 70 75 80

<210> 119

<211> 56

<212> PRT _ _

<213> Penicillium'coprobium_PF1169

<400> 119
I.au Ser Ser Asp Gly Arg Cys His Thr Phe Asp Glu Lys Ala Asn Glv
1

5 10 15

yr Ala Arg Gly Glu Ala Val Gly Cys Leu Ile Leu Lys Pro Leu Ala
20 25 30

Lys'Ala Leu His Asp Gln Asn Lys Ile Arg Ala Val Ile Arg Gly Thr
3B 40 45

Gly Ser Asn Gln Gly Arg Ala Asn
50 55

44

107/219



<211>
<212>
<Z13>
<400>
Asp Thr
1

Ala Leu

Leu Ile

Leu Ser

U1 U
o

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

<400>
Pro Trp

1

Tyr Gly

<210>
<231>
<212>
<213>

<400>

Ala Gly

Val Gly

Glu Cvs

Met Thr
50

<210>
<211>
<212>

<212>»

43535

63
PRT
Penicillium coprobium PF1169

120

Ala Cys Ser Ser Ser Leu Tyr
5

Asp Ser ARrg Asp Cys Asp Gly
20 25

Gln Ser Pro Glu Gln Gln Met
35 40

Pro Asp Ser Met Cys His Thr
55

21

8

PRT _

Penicillium coprobium PF1169

1
2

121
Pro Thr Thr Gly Leu Arg Arg

5

Gly Thr Asn Ala His Cys Val
20 25

122
62
PRT
Penicillium coprobium PF1169
122

Ile Pro Leu Ala Asn Ile Met
5

Ser Phe Ser Ala Asp Tyr Thr
20 25

Val Pro Met Tyr Gln Cys Thr
35 40

Ala Asn Arg Leu Ser Tyr Phe

123
80
PRT

"Penicillium coprobium PF1169

Ala Leu

10

Ala Val

Ile Ala

Phe Asp

His

Val

Val

Glu
60

Ser

Ala

Lys

45

Ser

Ala

Ala

30

Ala

Ala

108/219

Cys Leu

15

Ala Asn

Gly Ile

Asn

Ala Ser Val Asn Ser Phe Gly

10

Leu Asp

Gly Thr

10

Asp Leu

Asn Ala

Leu Ile

45

Asp

Lys

Leu

Gly

Lys
60

Thr

Leu

Gln

1Y
poj

Gly

Se

&

Arg
30

Ser

Pro

15

Cys Phe
15

Asp Prc

Arg Ala



43535

<400> 123
Arg Trp Glu Pro Tyr Tyr Arg Arg AsSp
1 ‘ 5
Lys Gln Thr Thr Ser Arg Gly Tyr Phe
20 25
Asp Cys Gln Phe Phe Gly Ile Ser Pro
35 40
Pro Gln Gln Arg Val Ser Leu Glu Val
50 55
Ala Gly Ile Pro Ala Lys Ser Leu Ser
65 70
<210> 124
<211> 28
<212 PRT
<213> Penicillium coprobium PF1169

<400> 124

Pro Gly Arg Ile Asn Tyr Phe Phe Lys

1 5

Ser Leu
25

[le Asp Thr Ala Cys Ser Ser
20

<210> 125
<211> 64
212> PRT
<213> Penicillium coprobium PEF1169
<400> 125
Ala Gly Ile Pro ﬁeu Ala Asn Ile Met
1 5
Val Gly Ser Phe Ser Ala Asp Tyr Thr
20 25
Glu Cys Val Pro Met Tyr Gln Cys Thr
35 40
Met Thr Ala Asn Arg Leu Ser Tyr Phe
50 55
<210> 126
<211> 52
<212>  PRT

Phe
15

Pro Asn Glu Leu

10

Arg Lys

Glu
30

Leu Asp His Leu Asp Phe

Glu Ala Glu Gln

45

Lys Met Asp

Ala Glu

60

Ser Ala Leu Glu Asp

Thr Ala Val Phe

80

Ser
75

Gly Asp

Phe Ser Gly Pro Ser Phe Ser
10 15

Ala Thr Ile

Gly Thr Thr Phe

10

Cys
15

Asp Leu Leu Leu Arg Pro

30

Asp

Asn Ala Gly Ser Arg Ala

Phe Asp Leu Pro

60

Gly

46



43535

<213> Penicillium coprobium PEF1169
<400> 126
Glu Leu Arg His Gly Lys Asn Ile Asp Lys Pro Glu Tyr Ser Gln Pro

1 5 10 15

Leu Cys Thr Ala Ile Gln Ile Ala Leu Val Glu Leu Leu Glu Ser Phe
20 25 30

Gly Val Val Pro Lys Ala Val Val Gly His Ser Ser Gly Glu Ile Ala
35 40 45

Ala Ala Tyr Val

50
<210> 127
<211> 38

<212> PRT
<213> Penicillium coprobium PF1169

<400> 127
Gln Pro Leu Cys Thr Ala Ile Gln Ile Ala Leu Val Glu Leu Leu Glu

1 5 10 15

Ser Phe Gly Val Val Pro Lys Ala Val Val Gly His Ser Ser Gly Glu
20 25 30

Ile Ala Ala Ala Tyr Val
35

<210> 128
<211> 86
<212> PRT
<213> Penicillium coprobium PF1169

<400> 128
Arg Leu Pro Gly Asp Val Ser Thr Pro Glu Glu Phe Trp Asp Leu Cys

1 5 10 15

Ser Arg Gly Arg Gly Ala Trp Ser Pro Val Pro Lys Asp Arg Phe Asn
20 25 30

Ala Gly Ser Phe Tyr His Pro Asn Ala Asp Arg Pro Gly Ser Phe Asn
35 40 45

Ala Ala Gly Ala His Phe Leu Thr Glu Asp Ile Gly Leu Phe Asp Ala
50 55 €0

-4
:_l
®

Pro Phe Phe Asn Thr Leu Gln Glu Ala Gln Thr Met Asp Pro Gln

47
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Gln Arg

<210>
<211>
212>
<213>
<400>

Gln Phe

4
€L

Glu Ala

Glu Thr

Glu Gly

Lys His
65

<210>
<211>
<212>
<213>
<400>
Ala Gly

4
L

Val Gly

Glu Cys

Met Thr
50

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

<400>

Leu Asp

43535

Ile Phe Leu Glu
85
129
69
PRT
Penicillium coprobium PF1169

129
Phe His Ala His Gly Thr Gly

5

Glu Ala Val Ser Thr Ala Leu
20 25

Lys Leu Phe Val Gly Ser Ile
35 40

Ser Ala Gly Leu Ala Ser Leu
55

Gly Val Ile

130

64

PRT

Penicillium coprobium PF1169

130

Tle Pro Leu Ala Asn Ile Met
5

Ser Phe Ser Ala Asp Tyr Thr
20 25

Val Pro Met Tyr Gln Cys Thr
35 40

Ala Asn Arg Leu Ser Tyr Phe
55

131

67

PRT A
Penicillium coprobium PE116€9

131

Asp Leu Ala Phe Thr Val Asn

Thr Gln Ala Gly Asp Pro Gln
10 15

Phe Pro Asp Gly Ser Asn Ile
30

Lys Thr Val Ile Gly His Thr
45

Ile Gly Ser Ser Leu Ala Met
60

Gly Thr Lys Thr Ser Cys Phe
10 15

Asp Leu Leu Leu Arg Asp Pro
30

Asn Ala Gly Gln Ser Arg Ala
45

Phe Asp Leu Lys Gly Pro Ser
60

Glu Arg Arg Ser Ile Phe Pro

48
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1 5 10 15

Trp Lys Ala Ala Val Val Gly Asp Thr Met Glu Gly Leu Ala Ala Ser
20 25 30

Leu Ala Gln Asn Ile Lys Pro Arg Ser Val Leu Arg Met Pro Thr Leu
35 40 45

Gly Phe Val Phe Thr Gly Gln Gly Ala Gln Trp Pro Gly Met Gly Lys
50 55 60

Glu Leu Leu

65
<210> 132
<211> 21

<212> PRT
<213> Penicillium coprobium PF1169

<400> 132

Ala His Gly Thi Gly Thr Lys Val Gly Asp Pro Met Glu Val Glu Ala
1 5 10 15

Tle Ala Asp Val Phe
20

<210> 133
<211> 71
<212> PERT

<213> Penicillium coprobium PF1169
<400> 133
Lys Gly Giy Met Leu Ala Val Gly Ala Ser Ala Ser Asp Ile Gln Gln

1 5 10 15

Tle Leu Asp Ala Met Arg Gly Asn Lys Ala Val Ile Ala Cys Val Asn
2C 25 30

Ser Glu Ser Ser Val Thr Leu Ser Gly Asp Leu Asp Val Ile Ala Asn
35 40 45

Leu Gln Thr Ala Leu Lys Glu Gly Ile Phe Thr Arg Lys Leu Lys
50 55 60

]
9]
T

1 Asp Val Ala Tyr His Serx

Va

55 70
<210> 134

<211> U5

<212>»  PRT

49



<213>

<400>

Leu
1

Glu

Glu

Val

Ala

Thr

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

<400>

43535 113/219

Penicillium coprobium PF1169
134

Asn Leu Glu Thr Ala Leu Ala Arg Asn Ala Pro Ile Tyr Ala
5 10 15

Thr Gly Tyr Ala Asn Tyr Ser Asp Ala Tyr Asp Ile Thr Ala
20 25 30

Asp Asp Leu Met Gly Arg Tyr Met Ser Ile Thr Lys Ala Ile
35 40 45

Ala Gln Leu Asn Tle Asn Glu Ile Asp Tyr Ile Asn Ala His
55 60

Ser Thr Gln Leu Asn Asp Leu Asn Glu
70 75

135
53
PRT
Penicillium coprobium PF1169

135

Met Ala Met Lys Lys Ala Leu Lys Gln Ala Gln Leu Arg Pro Ser Ala

1

Val

Ala

Gly

1

Phe

Asp

.
Glu

> Lys

50

Thr

Asp

5 10 15

Tyr Val Asn Ala His Ala Thr Ser Thr Ile Val Gly Asp Ala
20 25 30

Asn Ala Ala Ile Lys Ala Leu Leu Leu Gly Ala Asp Gly Lys
35 40 45

Ala Ala Asp

136

38

PRT

Penicillium coprobium PF1169

136
Gly Asn Gly Ser Ala Met Ile Ser Asn Arg Ile Ser Trp Phe

5 10 15

Leu Lys Gly Prc Ser Leu Ser Leu Asp Thr Ala Cys Ser Ser
20 25 30

Val Ala Leu His
35



<210>
<211>
<212>
<213>
<400>

Gly Pro

Leu His

Val Ala

Glu Ser
50

Asp Lys
65

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

<400>
Ile Gly

1

Val Met

Ala Pro

Thr Ala
50

Asp Ser
65

Val Ser

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

137
76
PRT

43535

Penicillium coprobium PF1169

137

Ser

Gln

Ala
35

Lys

Asp

138
85
PRT

Met

Ala

20

Gly

Leu

Ala

Thr

Val

Thr

Lys

Asp

Ile

Gln

Asn

Met

Gly
70

Asp

Ser

Leu

Leu

55

Tyr

Thr

Leu

Leu

40

Ser

Ala

Ala

Arg

25

Leu

Pro

Arg

Penicillium coprobium PF1169

138

Gly

Gln

35

Gly

Ile

His

139
57
PRT

Ile

Phe

20

Ala

Val

Arg

Ala

Lys

Ile

Asn

Lys

Arg

Val
85

Pro

Lys

Leu

Val

Ala
70

Asn

Ala

Thr

vVal

55

Gly

Ile

Ile

Lys

40

Gln

Val

Gly

Leu

25

Leu

Glu

Cys

Penicillium coprobium PF1169

Cys

10

Ser

Gly

Asn

Gly

His

10

Ser

Asn

Ala

Ser

51

Ser

Gly

Pro

Gly

Asp
75

Leu

Ile

Ser

Thr

Tyr

Ser

Glu

Glu

Arg

Gly

Glu

Gln

Arg

Pro

60

Gly

Ser

Thr

Gln

45

Ser

Ala

Lys

Ile

45

Trp

Tyr

Leu

Asp

30

Tyr

Arg

Gly

Gly

30

Asp

Pro

Gly

Ile

15

Val

Ile

Met

Ala

15

Val

Trp

Ser

Gly

Ala

Ala

Ala

Trp

Gly

Leu

Lys

Ser

Thr
80
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<400>

139

Asn Ala Ala Gly Ala

1

Ala Pro Phe Phe Asn

20

Gln Gln Arg Ile Phe

35

Gly Ile Pro Thr His

50

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

<400>

140
68
PRT

His

Ile

Leu

Glu

Phe

Thr

Glu

Ile
55

43535

Leu

Leu

Cys

Thr

Thr

Gln

25

Val

Gly

Penicillium coprobium PF1169

140

Leu Ser Ser Asp Gly Arg Cys

1

Tyr

LyS

Gly

Ala
65

Ala

Ala

Ser

50

Ala

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

<400>

5

Arg Gly Glu Ala Val

20

Leu His Asp Gln Asn

Asn Gln Asp Gly Arg

Gln Glu

141
37
PRT

55

His

Gly

Lys

Thr

Thr

Cys

25

Ile

Ala

Penicillium coprobium PF1169

141

Glu Asp
10

Glu Ala

Tyr Glu

Phe Asp

10

Leu Ile

Arg Ala

Gly Ile

Ile

Gln

Ala

Glu

Leu

Val

Thr
60

Gly Leu Phe Asp
15

Thr Met Asp Pro
30

Leu Glu Asn Gly
45

Lys Ala Asn Gly
15

Lys Pro Leu Ala
30

Ile Arg Gly Thr
45

Val Pro Asn Gly

Ser Phe Asp Ser Arg Ala Glu Gly Tyr Ala Arg Gly Glu Gly Val Gly

1

5

10

15

Thr Val Val Val Lys Pro Leu Ser Thr Ala Ile Arg Asp Gly Asp Thr

20

Ile Arg Ala Val Ile

35

25

52

30
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<210>
<211>
<212>
<213>

<400>

Gly

Gly

Asp

Asn

Asp
65

Ile

Ser

Met

Arg

50

Thr

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

<400>

Ala

Pro

Thr

Ser

Val

65

Leu

Gln

Gln

Gly

Phe

50

Gly

Ala

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

142
72
PRT

43535

Penicillium coprobium PF1169

142

Pro

Met

Pro

35

Leu

Ala

PRT

Ile

Thr

20

His

Ser

Cys

Asp

Asn

Asn

Trp

Ser

Thr

Asp

Ser

Phe

Ser
70

Leu

Tyr

Ala

Phe

55

Ser

Pro

Glu

Thr

40

Asp

Leu

Gly

Leu

25

Gly

Leu

Penicillium coprobium PF1169

143

Gln

Asn

-Thr

35

Phe

Ser

Gly

144
69
PRT

Ser

Asn

20

Gln

Gly

Ile

Leu

Pro

Ala

Pro

Lys

Ile

Glu

Gly

Glu

Thr
70

Leu

Asp

Asp

Ser

55

Ile

Ala

Arg

Pro

40

Val

Ile

Thr

Cys

25

Gln

Pro

Gly

Penicillium coprobium PF1169

Ser

10

Leu

Asn

Gln

Tyr

10

Gln

Glu

Asp

His

53

Asn

Ser

Gly

Gly

Ala

Tyr

Ala

Ser

Thr
75

Thr

Thr

Arg

Pro
60

Arg

Phe

Ala

Thr

60

Glu

Ala

Arg

Thr

45

Ser

Ala

Glu

Ala

45

Asp

Ala

Val

Asp

30

Met

Ile

Gly

Ala

30

Ile

Arg

Thr

Tyr

15

Ile

Leu

Met

Leu

15

His

Asn

Leu

Ala

Ser

Tyr

Ala

Met

Ser

Gly

Ser

Tyr

Gly
80
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<400>
Pro Leu

1

His Asp

Gly Thr

Pro Phe
50

Ala Gly
65

<210>
<211>
<212>
<213>
<400>
Ala Gly
1

Val Gly

Glu Cys

Met Thr
50

<210>
<211>
<212>
<213>
<400>
Gly Tyr

1

Gln Asp

Ser Gly

43535

144

Trp Arg Lys Ile Glu Thr Ala

Val Glu Lys His Thr Leu Leu
20 25

Asp Thr Phe Val Tyr Thr Thr
35 40

Pro Gly Ser His Pro Leu His
55

Leu Ile Asn

145
64
PRT
Penicillium coprobium PF1169

145

Ile Pro Leu Ala Asn Ile Met

Q)

Ser Phe Ser Ala Asp Tyr Thr
20 25

Val Prc Met Tyr Gln Cys Thr
35 40

Ala Asn Arg Leu Ser Tyr Phe
55

146
81
PRT
Penicillium coprobium PF1169

146
Gly Arg Gly Glu Gly Val Ala
5

Ala Ile Asn Asp Gly Asp Pro
20 25

Ala Asn Ser Asp Gly Arg Thr
35 40

Pro

10

Gly

Arg

Gly

Gly

10

Asp

Asn

Phe

Ser
10

Ile

Met

54

Leu Asn

Gln Arg

Leu Asp

Thr Glu
60

Thr Lys

Leu Leu

Ala Gly

Asp Leu
60

Val Vval

Glu Cys

Gly Ile

Thr

Ile

Asn

45

Ile

Thr

Leu

Gln

45

Lys

Leu

Val

Thr
45

Gly

Pro

30

Glu

Val

Ser

Arg
30

Ser

Gly

Lys

Tle
30

Met

Leu

15

Val

Thr

Pro

Cys

15

Asp

Arg

Pro

Arg
15

Arg

Pro

Thr

Ala

Lys

Ala

Phe

Ala

Ser

Leu

Ala

Asn
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43535

Pro Lys Ala Gln Gln Ser Leu Ile Leu Ala Thr Tyr Ala Arg Ala Gly
50 55 60

Leu Ser Pro Gln Asn Asn Pro Glu Asp Arg Cys Gln Tyr Phe Glu Ala

65 70 75 80
His

<210> 147

<z11l> 38

<212> PRT

<213> Penicillium coprobium PF1169
<400> 147
Gly Thr Gly Asn Gly Ser Ala Met Ile Ser Asn Arg Ile Ser Trp Phe

1 5 10 15

Phe Asp Leu Lys Gly Pro Ser Leu Ser Leu Asp Thr Ala Cys Ser Ser
20 25 30

Ser Leu Val Ala Leu His

35
<210> 148
<211> 53
<212> PRT

<213> Penicillium coprobium PF1169
<400> 148
Glu Ala Thr Ser Met Asp Ala Gln Gln Arg Lys Leu Leu Glu Val Thr

1 5 10 15

Tyr Glu Ala Leu Glu Asn Ala Gly Val Pro Leu Glu Thr Ile Gln Gly
20 : 25 30

Ser Asn Thr Gly Val Tyr Val Gly Asn Phe Thr Asn Asp Phe Leu Asn
35 40 45

Met Gln Tyr Lys Asp

50
<210> 149
<211> 82
<212> PRT

<213> Penicillium coprobium PF1169
<400> 149

Gly Ser Leu Ile Asp Ile Glu Glu Pro Ile Ile Pro Leu Ser Thr Met
1 5 10 15
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i

43535 119/219

Arg Tyr Ile Gln Gly Ala Asp Ile Val Arg Ile Ser Asp Gly Ile Ala
20 ‘ 25 30

Arg Thr Ser Arg Phe Arg Ser Leu Pro Arg Thr Lys Leu Arg Pro Vval
35 40 45

Ser Asp Gly Pro Arg Leu Leu Pro Arg Pro Glu Gly Thr Tyr Leu Ile
50 55 60

Thr Gly Gly Leu Gly Ile Leu Gly Leu Glu Val Ala Asp Phe Leu Val

65 70 75 80
Glu Lys

<210> 150

<211> 65

<212> PRT

<213> Penicillium coprobium PF1169
<400> 150
Gln Leu Gly Thr Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr

1 5 10 15

Ser Leu Gly Val Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu
20 25 30

Phe Ala Ala Leu Asn Ala Ala Gly Val Leu Thr Ile Ser Asp Thr Ile
35 40 45

Tyr Leu Ala Gly Arg Arg Ala Gln Leu Leu Thr Glu Gln Ile Lys Val

50 55 60
Gly
65
<210> 151
<211> 78
<212> PRT

<213> Penicillium coprobium PF1169

<220>
<221> dic diém sai khac
<222>  (45)..(45)

<223> Xaa c6 thé 1a axit amin xudt hién tu nhién bit ky
<400> 151

Gly Pro Arg Leu Leu Pro Arg Pro Glu Gly Thr Tyr Leu Ile Thr Gly
1 5 10 15

56



43535

Gly Leu Gly Ile Leu Gly Leu Glu Val

20 25

Gly Ala Arg Arg Val Leu Leu Ile Ser

35 40

Arg Thr Trp Asp Gln Val Ala Thr Glu

50

55

Ile Arg Leu Leu Glu Ser Arg Gly Ala

65

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

70

152
76
PRT
Penicillium coprobium PF1169

152

Gly Pro Ser Met Thr Ile Asp Thr Ala

1

Leu His Gln Ala Val Gln Ser Leu Arg

20 25

val Ala Ala Gly Thr Asn Leu Leu Leu

35 40

Glu Ser Lys Leu Lys Met Leu Ser Pro

50

55

Asp Lys Asp Ala Asp Gly Tyr Ala Arg

65

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

70

153

38

PRT

Penicillium coprobium PF1169

153

Asn Arg Ile Ser Tyr Phe Phe Asp Leu

1

Asp Thr Ala Cys Ser Ser Ser Leu Val

20 25

Ser Leu Arg Asn Gly Glu

<210>

35

154

Ala

Arg

Phe

Ser

Cys

10

Gly

Asn

Gly

Asp

Arg

Gln

Val
75

Ser

Gly

Pro

Gly

Asp
75

Phe Leu Val Glu Lys

30

Ala Xaa Pro Pro Arg

45

Pro Ala
60

Tyr Val

Ser Ser

Glu Thr

Glu Gln
45

Arg Ser
60

Gly

Ile

Leu

Leu

Asp

30

Tyr

Arg

Arg Gly Pro Ser Ile

10

Ala Leu His Tyr Ala

57

30

Thr Lys

Ile Ala
15

Val Ala

Ile Ala

Met Trp

Thr Ile
15

Val Gln
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<211>
<212>
<213>
<400>

Gly Ser

Leu Arg

Tyr Ala

Gly Ala
50

Met Ile
65

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

<400>
Gln Leu

1

Ser Leu

Phe Ala

Tyr Leu
50

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

<400>

T4
PRT

43535

Penicillium coprobium PF1169

154

Gly Leu Thr Val

Gly Pro Ser His
20

Leu His Ser Ala
35

Val Val Ala Ala

Ala Val Lys Ala
70

155
57
PRT

Leu

Val

Cys

Ala

55

Gly

Ala

Val

Leu

40

Asn

Ile

Asn

Asp

25

Ala

Leu

Leu

Penicillium coprobium PF1169

155
Gly Thr Thr Cys
5

Gly Val Thr Pro
20

Ala Leu Asn Ala
35

Ala Gly Arg Arg

156
72
PRT

Val

Ser

Ala

Ala
55

Gln

Phe

Gly

40

Gln

Met

Val

25

Val

Leu

Penicillium coprobium PF1169

156

Arg Ile Thr His
10

Thr Ala Cys Ser

Leu Asp Ser Arg
45

Ile Gln Ser Pro
60

Ser

Ala Leu Thr Lys
10

Met Gly His Ser

Leu Thr Ile Ser
45

Cys

Ser

30

Asp

Glu

Tyr

121/219

Phe Asp

15

Ser Leu

Cys Asp

Gln Gln

Trp Thr
15

Leu Gly Glu

30

Asp

Thr Ile

His Leu Asn Leu Met Gly Pro Ser Thr Ala Val Asp Ala Ala Cys Ala

1

5

10

15

Ser Ser Leu Val Ala Ile His His Gly Val Gln Ala Ile Lys Leu Gly

20

25

30



43535 1221219

Glu Ser Arg Val Ala Ile Val Gly Gly Val Asn Ala Leu Cys Gly Pro
35 40 45

Gly Leu Thr Arg Val Leu Asp Lys Ala Gly Ser Ile Ser Ser Asp Gly
50 55 60

Ser Cys Lys Ser Phe Asp Asp Asp

65 70
<210> 157

<211> 81

<212> PRT

<213> Penicillium coprobium PEF1169
<400> 157

Leu Lys Gly Thr Gly Gly Gln Met Leu Gln Asn Val Val Leu Arg Val

Pro Val Ala Tle Asn Ala Pro Arg Ser Val Gln Val Val Val Gln Gln
20 25 30

Asp Gln Val Lys Val Val Ser Arg Leu Ile Pro Ser Glu Ala Ser Val
35 40 45

Leu Asp Asp Asp Ala Ser Trp Val Thr His Thr Thr Ala Tyr Trp Asp
50 55 60

Arg Arg Val Leu Gly Ser Glu Asp Arg Ile Asp Leu Ala Ala Val Lys

65 70 75 80
Ser

<210> 158

<211> 82

<212> PRT

<213> Penicillium coprobium FPF1169
<400> 158
Ile Met Gly Thr Lys Thr Ser Cys Phe Val Gly Ser Phe Ser Ala Asp

1 5 10 15

Tyr Thr Asp Leu Leu Leu Arg Asp Pro Glu Cys Val Pro Met Tyr Gln
20 25 30

Cys Thr Asn Ala Gly Gln Ser Arg Ala Met Thr Ala Asn Arg Leu Ser
35 40 45

w2
0]
>

Val Thr Val Asp Thr Ala Cys

Tyr Phe Phe Asp Leu Lys Gly Pro
55 60

50

59



43535 123/219

Ser Gly Ser Leu Val Ala Leu His Leu Ala Cys Gln Ser Leu Arg Thr

65 70 75 80
Gly Asp

<210> 159

<z11> 75

<212> PRT

<213> Penicillium coprobium PF1169
<400> 159

Gly Ser Gly Leu Thr Val Leu Ala Asn Arg Ile Thr His Cys Phe Asp
1 5 10 15

Leu Arg Gly Pro Ser His Val Val Asp Thr Ala Cys Ser Ser Ser Leu
20 25 30

Tyr Ala Leu His Ser Ala Cys Phe Gly Pro Leu Asn Ser Arg Asp Cys
35 40 45

Asp Gly Ala Val Val Ala Ala Ala Asn Leu Ile Gln Ser Pro Glu Gln

Gln Met Ile Ala Val Lys Arg Asp Ser Ile Ala
65 70 75

<210> 160
<211> 28
<212> PRT
<213> Penicillium coprobium PF1169

<4G0> 160
Pro Trp Pro Thr Thr Gly Leu Arg Arg Ala Ser Val Asn Ser Phe Gly
1 .

5 10 15

Tyr Gly Gly Thr Asn Ala His Cys Val Leu Asp Asp
20 25

<210> 16l
211> 64
<212> PRT

<213> Penicillium coprobium PF1169
<400> 161

Gln Leu Gly Thr Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr
1 5 10 15

Ser Leu Gly Val Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu



43535 124/219

20 25 30

Phe Ala Ala Leu Asn Ala Ala Gly Val Leu Thr Ile Ser Asp Thr Ile
35 40 45

Tyr Leu Ala Gly Arg Arg Ala Gln Leu Leu Thr Glu Gln Ile Glu Gly

50 55 60
<210> 162
<211> 60
<212> PRT

<213> Penicillium coprobium PF1169
<400> 162
Tle Ala Pro Asn Ile His Phe Lys Met Pro Asn Pro Gln Ile Pro Phe

1 5 10 15

Asn Glu Ala Asn Leu His Val Pro Leu Glu Pro Thr Pro Trp Pro Ala
20 25 30

Gly Arg Pro Glu Arg Ile Ser Val Asn Ser Phe Gly Ile Gly Gly Ser
35 40 45

Asn Ala His Ala Ile Leu Glu Ser Ala Ser Thr Val

50 55 60
<210> 163
<211> 34

<212> PRT
<213> Penicillium coprobium PF1169

<400> 163
Gly Leu Val Asn Ile Leu Arg Ser Trp Gly Ile Glu Pro Ser Thr Val

1 5 10 15

Val Gly His Ser Ser Gly Glu Ile Val Ala Ala Tyr Thr Ala Arg Ala
20 25 30

Ile Ser

<210> 164
<211> 51
<212> PRT

<213> Penicillium coprobium PF1169
<400> 164

Pro Trp Pro Ser Glu Gly Leu Arg Arg Ile Ser Val Asn Ser Phe Gly
5 10 15

61



43535 125/219

Phe Gly Gly Ser Asn Thr His Val Ile Leu Asp Asp Ala Leu His Tyr
20 25 30

Met Gln Gln Arg Gly Leu Thr Gly Asn His Cys Thr Ala Arg Leu Pro
35 40 45

Gly Ile Leu

50
<210> 165
<211> 71
<212> PRT

<213> Penicillium coprobium PF1169

<220>

<221> dic diém sai khéc

<222>  (5)..(5)

<223> Xaa cb6 thé 13 axit amin xudt hién tu nhién bat ky

<400> 165
ITle Gly His Thr Xaa Gly Ser Ala Gly Leu Ala Ser Leu Ile Gly Ser

1 5 10 15

Ser Leu Ala Met Lys His Gly Val Ile Pro Pro Asn Leu His Phe Gly
20 25 30

o

Gln Leu Ser Glu Lys Val Ala Pro Phe Tyr Thr His Leu Asn Ile Pro

Thr Glu Pro Val Pro Trp Pro Asn Ser Thr Ser Ser Gln Val Lys Arg
50 55 60 '

Ala Ser Ile Asn Ser Phe Gly
65 70

<210> 166

<211> 74

<212> PRT

<213> Penicillium coprcbium PF1169

<400> 166
Gly Ser Asn Thr Ala Val Tyr Ser Gly Ser Met Thr Asn Asp Tyr Glu

1 5 10 15

Leu Leu Ser Thr Arg Asp Ile Tyr Asp Met Pro His Asn Ser Ala Thr
20 25 30

Gly Asn Gly Arg Thr Met Leu Ala Asn Arg Leu Ser Trp Phe Phe Asp
35 40 45



43535 126/219

Leu Gln Gly Pro Ser Ile Met Met Asp Thr Ala Cys Ser Ser Ser Leu
50 55 60

Thr Ala Val His Leu Ala Ala Gln Ser Leu
65 70

<210> 167

<211> 85

<212> PRT

<213> Penicillium coprobium PF1169

<400> 167

Asp Ala Gln Phe Phe Gly Thr Lys Pro Val Glu Ala Asn Ser Ile Asp
1 5 10 15

Pro Gln Gln Arg Leu Leu Leu Glu Thr Val Tyr Glu Gly Leu Glu Thr
20 25 30

Ser Gly Ile Pro Met Glu Arg Leu Gln Gly Ser Asn Thr Ala Val Tyr
Val Gly Leu Met Thr Asn Asp Tyr Ala Asp Met Leu Gly Arg Asp Met

Gln Asn Phe Pro Thr Tyr Phe Ala Ser Gly Thr Ala Arg Ser Ile Leu
65 70 75 80

Ser Asn Arg Val Ser

<210> 168
<211> 60
<212> PRT
<213> Penicillium coprobium PF1169
<400> 168

Val Val Ala Cys Val Asn Ser Pro Ala Ser Thr Thr Leu Ser Gly Asp
1 5 10 15

Val Asp Tyr Ile Asn Gln Leu Glu Ala Arg Leu Gln Gln Asp Gly His
20 25 30

Phe Ala Arg Lys Leu Arg Ile Asp Thr Ala Tyr His Ser Pro His Met
35 40 45

Glu Glu Leu Val Gly Val Val Gly Asp Ala Ile Ser
o]

<210> 169
<Z11> 56

63



<212>
<213>

<400>
Phe Tyr

1

Asp Ile

Gly Arg

Asp Thr
50

<210>
<211>
<212>
<213>
<400>

Val Ala

hrg Val

Ser Phe

Ala Leu

50

<210>
<211>
<212>
<213>
<A00>
Gln Leu

1

Ser Leu

Phe Ala

PRT

43535

Penicillium coprobium PF1169

169
Gly Met Thr Ser
5

Asp Thr Tyr Phe
20

Ile Asn Tyr Tyr
35

Ala Cys Ser Ser

170
53
PRT

Asp

Ile

Phe

sSer

Asp

Pro

Lys

40

Leu

Tyr Arg Glu Val Asn Ser Gly Gln
10 15

Gly Gly Asn Arg Ala Phe Thr Pro
25 30

Phe Ser Gly Pro Ser Val Ser Val
45

Penicillium coprobium PF1169

170

Tle Val Gly Gly Val Asn Ala Leu Cys Gly Pro Gly Leu Thr

5

10 15

Leu Asp Lys Ala Gly Ala ITle Ser Ser Asp Gly Ser Cys Lys

20

25 30

Asp Asp Asp Ala His Gly Tyr Ala Arg Gly Glu Gly Ala Gly

35

Val Thr Lys

171
40
PRT

40

Penicillium coprobium PF1169

171

Gly Thr Tnr Cys
5

Gly Val Thr Pro
20

Ala Leu Asn Ala

Val

Ser

Ala

Gln Met Ala Leu Thr Lys Tyr Trp Thr

10 15

Phe Val Met Gly His Ser Leu Gly Glu

Gly
40

25 30

64
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43535

<211> 69
<212> PRT
<213> Penicillium coprobium PF1169
<400> 172
Arg Glu Trp Met Thr Ala Glu Gly Lys
1 5
Leu Thr Thr Leu Ala Thr Arg Arg Asp
20 25
Leu Val Val Asp Asp Asn Arg Asp Ala
35 40
Glu His Gly Val Asp Gln Thr Phe Thr
50 55
Ala Asp Ile Ser Lys
65
<210> 173
<211> 51
<212> PRT
<213> Penicillium coprobium PF1169
<400> 173
Pro Trp Pro Ser Glu Gly Leu Arg Arg
1 5
Phe Gly Gly Ser Asn Thr His Val Ile

20 25

Met Gln Gln Arg Gly Leu Thr Gly Asn
35 40
Gly Ile Leu
50
210> 174
<211> 71
<212> PRT o
<213> Penicillium coprobium PF1169
<400> 174
Phe Val Giu Met His Gly Thr Gly Thr
1 5

Ala Ala Ala Val His Ala Ala Leu Gly

20 25

128/219

Asp His Asn Leu Ser Ile

10

Asp
15

His His Asp Tyr Arg Ala Ala

30

Glu Leu Ala Leu Gln Ala Leu

45

Thr Gln Arg Val Phe

Ile Ser
10

Val Asn Ser Phe Gly

15

Leu Asp Asp Ala Leu His Tyr

30

His Cys Thr Ala Arg Leu Pro

45

Lys Ala Gly Asp Pro Val Glu
10 15

Lys Asn Arg Thr Leu Arg Asn

30



Pro Leu Tyr Ile Gly Ser Val Lys Ser Asn Ile Gly His Leu Glu Gly

35 40 45

Ala Ser Gly Ile Val Ala Val Ile Lys Ala Ala Met Met Leu Asp Arg
50 55 60

Asp Leu Met Leu Pro Asn Ala

65 70
<210> 175
<211> 41

<212> PRT
<213> Penicillium coprobium PF1169

<400> 175
Leu Ala Ile Val Gly Met Ala Cys Arg Leu Pro Gly Gln Tle Thr Thr

1 5 10 15

Pro Gln Glu Leu Trp Glu Leu Cys Ser Arg Gly Arg Ser Ala Trp Ser
20 25 30

Glu Ile Pro Pro Glu Arg Phe Asn Pro

35 40
<210> 176
<211> 64

<212> PRT
<213> Penicillium coprobium PF1169

<400> 176
Gln Leu Gly Thr Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr

1 5 10 15

Ser Leu Gly Val Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu
20 25 30

S

Phe Ala Ala Leu Asn Ala Ala Gly Val Leu Thr Ile Ser Asp Thr Ile
35 40 45

Tyr Leu Ala Gly Arg Arg Ala Gln Leu Leu Thr Glu Gln Ile Glu Gly
50 55 - 60

<210> 177
<211> 74
<212> PRT

12

<213> Penicillium coprobium PF1169
<400> 177

Cly Ala Ser Val Tyr Val L.eu Ala Leu Asp Ile Thr Lys Proc Asp Ala
1 5 10 15

66
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Val Glu

Gln Gly

Gln Thr
50

Gly Ala

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

<400>

Gln

Val
35

Thr

Leu

178
12
PRT

Leu

20

Val

Gln

Ala

Ser Thr

His Ala

Glu Ala

Leu His
70

Ala

Ala

Phe

=

55

Glu

43535

Leu

Gly

40

Asn

Pro

Asp

25

Val

Arg

Phe

Penicillium coprobium PF1169

178

Gly Leu Val Asn

1

Val Gly

Ile Ser

Ala Gln
50

Pro Asp

<400>

Gly Arg
1
Ala Asn

Pro Leu

Arg Gly

His S

Met
35

Pro

Glu

179
70
PRT

Val

Ile Leu

w
0]
8
G
=
=

Thr Ala

1 Glu Gly

Ala Gln
70

Glu

Ile

Leu

55

Tyr

Ile

Tle

40

Gly

Met

Trp

Val
25

Leu

Ala

Penicillium coprobium PF1169

179

Phe

Gly

Thre

Leu

o
®
[
93]
@
5

Ala Arg

s Ala Leu

Ser Asn

- Asp

Gly

Gln

Gly

Glu

Asp

40

Asp

Arg

Ala
25

)
‘_1
=]

Gly

Arg

Leu

Val

Pro

Gly
10

Ala !

Ala

Met

Cys

10

Val

Asn

Arg

67

Leu Ala Leu Pro Ser Val

Asp

Leu

Ile

Tyr

His

Gly

L Vs

Thr

Asn

Ala
60

Glu

Tyr

Tyr

. Ala

60

Thr

Cys

Tle

Ala

Glu
45

Pro

Pro

Thr

Arg

45

Val

Phe

Leu

Arg

45

Gly

30

Leu Val

Lys Ile

Ser Thr
15

Ala Arg
30

Gly Lys

Gly Leu

Asp Glu
15

Ile Leu
30

Ala Val

Ile Thr

Met

Ala

Val

Ala

Val

Ser

Lys

Lys

Tle

130/219



50

Pro Asn
65

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

<400>

Ser Ser
1

43535 131/219

Gly Ala Ala Gln
70

180
51
PRT
Penicillium coprobium PF1169

180

Phe Leu Thr Ser Thr Val Gln
5

Gln Gly Gly Thr Gly Gln Val Val Met

Glu Phe

Val Thr
50

<210>
<211>
212>
<213>

<400>

20 25

TLeu Glu Ala Ala Asn Gly His
35 40

Ser

181

54

PRT - :
Penicillium coprobium PF1169

181

Leu Leu Gly Leu Arg Leu Lys Trp Lys

1

Ala Ala

Asn Tyr

Pro Ala
50

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

<400>

Ser Phe
i}

His Arg Val Leu Pro Leu Pro
20 25

Trp Ile Pro Tyr Thr Asn Asn
.35 40

Ala Pro Val Ala Glu Ala Thr
55

182

26

PRT .
Penicillium coprobium PEF1169

[A]

(e}
18

Arg Arg Gln Glu Asp Thr Trp

5

60

Gln Ile Val Glu Glu Thr Ile
10 15

Glu Ser Asp Leu Met Gln Thr
30

Arg Met Asn Asp Cys Gly Val
45

Glu Tyr His Gln Asp Phe Asn
10 15

Ser Tyr Lys Trp Asp Leu Lys
30

Phe Cys Leu Leu Lys Gly Ala
45

Pro Ile Ser Val Phe Leu Ser

Lys Val Leu Ser Asn Ala Thr
10 15

(o)
[ee]



43535 132/219

Ser Thr Leu Tyr Leu Ala Gly Ile Glu Tle
20 25

<210> 183
<211> 65
<212> PRT

<213> Penicillium coprobium PF1169
<400> 183

Ala Gly Gly Asn Thr Thr Val Ala Leu Glu Asp Ala Pro Ile Arg Thr

Arg Ser Gly Ser Asp Pro Arg Ser Leu His Pro Ile Ala Ile Ser Ala
20 25 30

Lys Ser Lys Val Ser Leu Arg Gly Asn Leu Glu Asn Leu Leu Ala
35 40 45

=
<
N

Leu Asp Thr His Pro Asp Val Ser Leu Ser Asp Leu Ser Tyr Thr Thr

50 55 60
Thr
65
<210> 184
<211> 96
<Z212> PRT :
<213> Penicillium coprobium PF1169

<400> 184

Phe Asp Ala Ala Phe Phe Asn Met Ser Pro Arg Glu Ala Gln Gln Thr

Asp Pro Met Gln Ary Leu Ala Ile Val Thr Ala Tyr Giu Ala Leu Glu
20 25 30

Arg Ala Gly Tyr Val Ala Asn Arg Thr Ala Ala Thr Asn Leu His Arg
35 40 45

Tle Gly Thr Phe Tyr Gln Ala Ser Asp Asp Tyr Arg Glu Val Asn
50 55 60

0]
I_l
<

-
o

Thr Ala Gln Glu Ile Ser Thr Tyr Phe Ile Pro Gly Gly Cys Arg Ala
65 70 75 80

Phe Gly Pro Gly Arg Ile Asn Tyr Phe Phe Lys Phe Leu Gly Pro Ala
85 90 95

<210> 185
<211> 58

69



<212>
<213>

<400>

Phe Leu

Ser Ser

Leu Asn

Glu Thr
50

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

<400>

Asp Ile

Met Leu

Ile Met
50

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

<400>
Leu Phe

1

Ile Pro

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

PRT

43535 133/219

Penicillium coprobium PF1169

185

Gln Ile Ser Gly Pro 5

5

Leu Ala Thr Tle Gln
20

Arg Gln Leu Thr Ile
35

Asp Thr Val Val Ala

186
59
PRT

Val

Ala
40

Gly

Phe

Cys

Ala

Gly

Penicillium coprobium PF1169

186

Ser Gly Ser Met Thr
5

Tyr Asp Met Pro His
20

Ala Asn Arg Leu Ser
35

Met Asp Thr Ala Cys

-
J

187
31
PRT

Asn

Asp

Penicillium coprobium PF1169

187

Leu Phe Pro Asp Gly Ser Gly

5

Gly Ile Ser Pro Asp val Cys

20

188
26
PRT

25

Penicillium coprobium PF1169

Ser Ile Asp Thr Ala Cys Ser
10 15

Thr His Leu Phe His Val His
30

Cys Thr Ser Leu Trp Asn Gly
45

Met

Tyr Glu Leu Leu Ser Thr Arg
10 15

Ala Thr Gly Asn Gly Arg Thr
30

Phe Asp Leu Gln Gly Pro Ser

Ser Leu

Ser Ala Thr Ser Tyr Ala Thr
10 15

Val Tyr Gly Leu Asn Cys
30



43535

<400> 188
Ala Lys His Pro Pro Ala Thr Ser Ile
1 5

Thr Ala Thr Gln Ser Phe Ile Phe Val
20 25

<210> 189
<211> 38
<212> PRT

<213> Penicillium coprobium PF1169
<400> 189
Gly Asn Gly Ser Ala Met Ile Ser Asn

1 5

Leu Lys Gly Pro Ser Leu Ser Leu Asp
20 25

Val Ala Leu His Leu Ala

35
<210> 190
<211> 76
<212> PRT
<213> Penicillium coprobium PF1169

<400> 190
Ala Ile His His Gly Val Gln Ala Iile
1 5

Ala Ile Val Gly Gly Val Asn Ala Leu
20 25

val Leu Asp Lys Ala Gly Ala Ile Ser
35 40

Phe Asp Asp Asp Ala His Gly Tyr Ala
50 55

Leu Val Leu Lys Ser Leu His Gln Ala
7

<210> 191

<211> 65

<212> PRT )

<213> Penicillium céprobium PF11ie9

<400> 1391

Val Trp Ile Glu Ile Gly Pro His Pro

Leu Leu Gln Gly Asn Pro Lys
10 15

Pro

Arg Ile Ser Trp Phe Phe Asp
10 15

Thr Ala Cys Ser Ser Ser Leu
30

Lys Leu Gly Glu Ser Arg Val
10 15

Cys Gly Pro Gly Leu Thr Arg
30

Ser Asp Gly Ser Cys Lys Ser

Arg Gly Glu Gly Ala Gly Ala
60

Leu Leu Asp
75

Val Cys Leu Gly Phe Val Lys

134/219



Ala Thr

Glu Asn

Ala Gly
50

Ala
65

<210>
<211>
<212>
<213>
<400>
Thr Ser
1

Tyr Phe

Tyr Tyr

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

<400>

Phe Gly

Ala Asn

<210>
<211>
<212>

43535

Leu Glu Ser Val Ala Val Ala Val Pro Ser Leu Arg Arg Gly
20 25 30

Ala Trp Cys Thr Leu Ala Gln Ser Leu Thr Thr Leu His Asn
35 40 45

Val Pro Val Gly Trp Ser Glu Phe His Arg Pro Phe Glu Arg
55 60

192
53
PRT
Penicillium coprobium PF1169

192

Asp Asp Tyr Arg Glu Val Asn Ser Gly Gln Asp Ile Asp Thr
5 10 15

Ile Pro Gly Gly Asn Arg Ala Phe Thr Pro Gly Arg Ile Asn
21 25 30

Phe Lys Phe Ser Gly Pro Ser Val Ser Val Asp Thr Ala Cys
35 40 45

Ser Leu Ala

193
40
PRT
Penicillium coprobium PF1169

193

Thr Ala Cys Ser Ser Ser Leu Tyr Ala Leu His Ser Ala Cys
5 10 15

Pro Leu Asﬁ Ser Arg Asp Cys Asp Gly Ala Val Val Ala Ala
20 25 30

Leu Ile Gln Ser Pro Glu
35 40

194
68
PRT

135/219



<213>

<400>

Met

1

Ala

Ser

Ala

Ala
65

Leu

Met

Val

Leu

50

Tyr

<21.0>
<211>
<212>
<213>

<400>

Pro

Ser

Leu G

Leu

Trp

Leu

<210>
<Z211>
<212>
<213>

L.eu

val

His

Ala

43535

Penicillium coprobium PF1169
194
Ala Val Gly Ala Ser Ala Ser

5

Arg Gly Asn Lys Ala Val TIle
20 25

Thr Leu Ser Gly Asp Leu Asp
35 40

Asp Lys Glu Gly Ile Phe Thr
55

His Sexr

195

62

PRT :

Penicillium coprobium PF1169

195

Asp Asp Leu Ala Phe Thr Val

Lys Ala Ala Val Val Gly Asp
20 25

Ala Gln Asn Ile Lys Pro Arg
35 40

/ Phe Val Phe Thr Gly Gln Gly
IZ)

i

196

76

PRT . )
Penicillium coprobium PF1169

196

Ser Met Thr Ile Asp Thr Ala

=

o]

Gln Ala Val Gln Ser Leu Arg
20 25

la Gly Thr Asn Leu Leu Leu
5 40

Ala

Val

Arg

Asn

10

Thr

Ser

Ala

Cys
10

Ser

Gly

73

ITle Gln

Cys Val

Ile Ala

Lys Leu
60

Glu Arg

Met Glu

Val Leu

Gln Trp
60

Gly Glu

Pro Glu

Gln

Asn

Asn
45

Arg S

Gly

Arg
45

Pro

- Ser

Thr

Gln
45

Ile

Ser

30

L.eu

Val

Leu
30

Met

Gly

Leu

Asp
30

Tyr

Leu Asp

15

Glu Ser

Gln Thr

Asp Val

Ile Phe
15

Ala Ala

Pro Thr

Ile Ala
15

Val Ala

Ile Ala

136/219
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Glu Ser Lys Leu Lys Met Leu Ser Pro Asn Gly Arg Ser Arg Met Trp
50 - 55 60

Asp Lys Asp Ala Asp Gly Tyr Ala Arg Gly Asp Gly

65 70 75
<210> 197
<211> 79
<212> PRT

<213> Penicillium coprobium PF1169
<400> 197
Ser Val Pro Ile Glu Glu His Ser Pro Val Val Thr Gln Leu Gly Thr

1 5 10 15

Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr Ser Leu Gly Val
20 25 30

Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu Phe Ala Ala Leu
35 40 45

Asn Ala Ala Gly Val Leu Thr Ile p Thr Ile Tyr Leu Ala Gly
50 55 60

w0
®
5
b
]
9]

Arg Arg Ala Gln Leu Leu Thr Glu Gln Ile Glu Gly Gly Thr His
65 70 75

<210> 198

<211> 40

<212> PRT .

<213> Penicillium coprobium PF1169

<400> 198

éhe Asn Leu Lys Gly Ile Ser Gln Ser Ile Ala Ser Ala Cys Ala Thr
1 5 10 15

Ser Ala Asp Ala Ile Gly Tyr Ala Phe His Leu Ile Ala Ala Gly Lys
20 25 30

Gln Asp Leu Met Leu Ala Gly Gly
35 40

<210> 199

<211> 70

<212> PRT

<213> Penicillium coprobium PEF1169

<400> 199

GlLy Arg Phe Leu Ser Ser Asp Gly Arg Cys His Thr Phe Asp Glu Lys



e BB

Ala

Pro Leu

Arg Gly

Pro
65

Asn

50

Asn

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

<400>

Leu

Phe

Glu

Ile

65

Phe

His

Ile

f
S
(G

Ser

Bis

Ser
50

Val

Leu

Ile
130

7 Gly

Gly

Ala
35

Thr

Gly

200
284
PRT

Tyr
20

Lys

Gly

Ala

Ala 1

Ser

Arg

Asn

Gln
70

43535

10

Gly Glu Ala Val Gly

25

His Asp Gln Asn Lys

40

Gln Asp Gly Arg Thr

55

Penicillium coprobium PF1169

200

val

Ser

W 3
o
=

Leu

Pro

Asn

Ala

Lys

Leu

20

Glu

Gly

Glu

Tle

Pro

100

Asp

Cys

Arg

Leu

Leu

Glu

Leu

Gly
85

Met

Phe

Val

Ala

Ser

Ilie

Arg
70

Gly S

Arg

Ala

Gln

Gly
150

Gly

Val

Val

Ile

55

Ser

Thr

Glu

Lys
135

[}
'_J
b

Ile

LVS

Ala

40

Arg

Gly

Thr

Leu

Val

120

Met

His

Leu
25

Leu I

Glu

Thr

Phe

Arg

105

Ala

Gln

Ile

Asp
10

Val

Asn

Tyr

Cys

90

Ala

Ile

Pro

Ala

Asp

Asn

Ala

Lys

Glu

75

Tyr

Ile

Glu

Gln

Tyr
155

Cys

Ile

Ala
60

Phe

His

Gln

Glu

60

Gln

Met

Glu

Gly
140

Leu

Phe

Leu

Tyr

45

Pro

Glu

Ser

Met

125

Pro

Ile S

Ile
30

Ala

Glu

Lys

30

Ser

Lys

Leu

Leu

Pro

110

Ala

15

Leu Lys

Val Ile

Thr Val

Leu Gly
15

Lys Val

Thr Val

Pro Ser

Trp Leu

80

Ser Arg

95

Gly Leu

Thr Leu

Phe Leu

-~ Arg Gln

16C

138/219



bl

Leu

Arg

Leu

Leu

Phe

225

Asp

Asn

Ile

Arg

Leu

Thr

210

Asp

Gly

Leu

<z10>
<211>

<212
<213

>
>

<400>

Pro
1

Val

Lys

Met

Ala

Phe

43535

Gln Met Gly Gln Gln Val Thr
165

Pro Ile Pro Glu Asn Val Pro
180 185

Ser Trp Phe Ala Arg Asp Leu
195 200

Ile Ser Ala Gln Tyr Leu Arg
215

lHis Val Leu Lys Glu Ala Lys
230

Asn Pro Ser Asp Phe Arg Leu
245

vVal Ala Leu Gln Thr Tyr Phe
260 265

Leu Val Lys Ala Lys Asp Glu
275 280
201
73
PRT

Penicillium coprobium PEF1169

Asn Lys Asp Lys Val Tyr Trp
5

Lys Glu Met Arg Val Glu Pro
20 25

Thr Thr Tyr Gly Leu Asp Ser
35 40

Leu Glu Asp Leu Thr Lys Leu
55

Tyr Pro Thr Ile Asn Ala Leu
70

(W

POy N\
-l
o

e}
]
-3

Gly

170

Glu

Ala

Glu

Ala

Tyr

250

Pro

Ser

Ser

10

Glu

Ile

Glu

76

Ile

Asp

Val

Leu

Ile

235

Phe

Glu

Glu

Ala

Thr

Val

Leu

Val

Ala

Pro

Ser

220

Asn

Asp

Pro

Asp

Ile

Tle

Ala

Glu
60

Met

Asp

Tyr

205

Pro

Val

Thr

Glu

Ile

Leu
45

Pro

Ile

Asp
190

Ile

Tyr

Asp
270

Arg

Pro

30

Ser

Thr

Asp

175

Ala

Lys

His

Pro

Leu
255

Thr

15

Glu

Val

Leu

Thr

Met

Lys

Met

Leu

240

Ala

Pro

Leu

Gln

Leu

139/219



<213>
<400>
Gly Ser

1

Arg Tyr

Arg Thr

Ser Asp
50

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

<400>
Leu Glu

1

Arg Gly

Leu Glu

Ile Ala
50

Asp Leu
65

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

<400>

43535

Penicillium coprobium PEF1169

202

Leu

Ile

203
69
PRT

Tle Asp Ile Glu

5

Gln Gly Ala Asp

20

Arg Phe Arg Ser

Pro Arg Leu Leu

55

Glu Pro

Ile Val
25

Leu Pro
40

Pro Arg

Penicillium coprobium PF1169

203

Val

=
N
0

Met
35

Thr

Thr

204
96
PRT

Val

Glu
20

Gly

Trp

Ile

His

Gly

; Pro

Glu

Lys

Phe

Cys

Asp

Ala
55

Leu Glu

Phe Val
25

Pro Gln
40

Leu Ala

Penicillium coprobium PF1169

204

Phe Asp Ala Ala Phe Phe Asn

1

Asp Prc

Arg Ala

5

Met Gln Arg Leu Ala

20

Gly Tyr Val Ala Asn

35

Met Ser

Ile Val
25

Arg Thr
40

Ile
10

Arg

Pro

Asn
10

Gly

His

Thr

Ala

77

Ile

Ile

Glu

Ser

Val

Leu

Gln

Arg

Ala

Ala

Pro

Ser

Lys

Gly
60

Gly

Phe

Asn

Val
60

Glu

Tyr

Thr

Leu

Asp

Leu

45

Thr

Glu

Gly

Gln

45

Ser

Ala

Glu

Ser

Gly

30

Arg

Tyr

Thr

Glu

30

Met

Tyr

Ala
30

140/219

Thr Met

15

Ile Ala

Pro Val

Leu

Gln Trp

15

Asp Trp

Phe Pro

Arg Phe

Gln Thr
15

Leu Glu

His Arg



Ile Gly
50

Thr Ala
65

Phe Gly

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

Glu Thr
50

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

<400>

Glu Leu

Leu Cys

Gly Val

Ala Ala
50

A AN

SENCIE NN
e
o
A\VARVARYS

50 N b

N

JANVAN
)

Thr Phe

Gln Glu

Pro Gly

205
58
PRT

43535

Tyr Gly Gln Ala Ser
55

Ile Ser Thr Tyr Phe
70

Arg Ile Asn Tyr Phe
85

Penicillium coprobium PF1169

205

Gln Tle

Leu Ala
20

Arg Gln
35

Asp Thr

206

Arg His

Val Fro

207
56

PRY

Ser Gly Pro Ser Phe

Thr Ile Gln Val C

2

Leu Thr ITle Ala Ala
40

Val Val Ala Gly Gly

(&)
(S}

fium coprobium PF1169

Gly Lys Asn Ile Asp

5

Ile Gln Ile Ala Leu
25

Lys Ala Val Val Gly
40

Peniciliium coprobium PF1L169

Asp Asp Tyr Arg Glu Val Asn

60

Ile Pro Gly Gly Cys Arg Ala

75

80

Phe Lys Phe Leu Gly Pro Ala

90

Ser Ile Asp

10

Thr His Leu

Cys Thr Ser

Met

Lys Pro Glu
10

Val Glu Leu

His Ser Ser

78

Thr

Phe

Leu

]1 yr

Leu

Gly
45

95

Ala Cys Ser
15

His Val His
30

Trp Asn Gly

Ser Gln Pro
15

Glu Ser Phe
30

Glu Ile Ala

141/219



<400>

207

Val Tyr Ser Gly Ser Met

1

5

Asp Ile Tyr Asp Met Pro

20

Met Leu Ala Asn Arg Leu

35

Ile Met Met Asp Thr Ala

50

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

<400>

208
28
PRT

Thr

[is

Ser

43535

Asn

Asn

Trp

Ser

Asp

Ser

25

Phe

Ser

Penicillium coprobium PF1169

208

Pro Trp Pro Thr Thr Gly Leu Arg Arg

1

5

Tyr Gly Gly Thr Asn Ala His Cys Val

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

<400>
Lys Ala

1

Met Gin

Val Pro

Arg Arg
50

Val Val
65

<210>
<21i1>
<212>

209
71
PRT

20

25

Penicillium coprobium PF1169

209

Ser

His

Thr

35

Ala

Leu

210
80
PRT

Leu Ser
5

Leu Asn
20
Glu Cys

Ser Val

Glu Ser

Ile

AsTl

Tyr

Gln |

Lys

Pro

wr
(€200
15

Thr

Ile

Trp
40

Fhe

Gl

S

Tyr

10

Ala

Phe

Ser

Glu Leu Leu Ser Thr Arg

15

Thr Gly Asn Gly Arg Thr

30

Asp Leu Gln Gly Pro Ser

Leu

45

Ala Ser Val Asn Ser Phe Gly

10

Leu Asp Asp

Met Ile Ala

10

Pro Phe Ala

Ala Val Pro

Gly Phe Gly Gly

60

Pro Asn

Ala Lys
30

Asp Gly
45

Ala Asn

15

Leu Leu

15

Leu Ser

Cys Pro

Val His

142/219



43535

<213> Penicillium coprobium PF1169
<400> 210
Leu Lys Gly Thr Gly Gly Gln Met Leu

1 5

Pro Val Ala Ile Asn Ala Pro Arg Ser
20 25

Asp Gln Val Lys Val Val Ser Arg Leu
35 40

Leu Asp Asp Asp Ala Ser Trp Val Thr
50 55

Arg Arg Val Leu Gly Ser Glu Asp Arg
65 70

<210> 211

<211> 38

<212> PRT
<213> Penicillium coprobium PF1169

<400> 211
Gly Asn Gly Ser Ala Met Ile Ser Asn

1 5

Leu Lys Gly Pro Ser Leu Ser Leu Asp
20 25

Val Ala Leu His Leu Ala
35

<210> 212

<211> 76

<212> PRT v

<213> Penicillium coprobium PF1169

<400> 212
Ala Ile His His Gly Val Gln Ala Ile

1 5

Ala Ile val Gly Gly Vai Asn Ala Leu
20 25

val Leu Asp Lys Ala Gly Ala Tle Ser
40

w
(2]

Phe Asp Asp Asp Ala His Gly Tyr Ala
50 55

Gln

10

Val

Ile

His

Tle !

Asn

Pro

Thxr

Val Val

Val Val

Ser Glu

45

Thr Ala

60

Leu Ala

Leu Arg
15

Val Gln

30

Ala Ser

Tyr Trp

Ala Val

Val

Gln

Val

Asp

Lys
80

Arg Ile Ser Trp Phe Phe Asp

10

15

Thr Ala Cys Ser Ser Ser Leu

Lys Leu

10

Cys Gly

Ser

Arg Gly

80

Asp

Gly

Pro

Gly

Glu
60

Glu

Gly

Ser

45

Gly

30

Ser Arg

Leu Thr

Cys Lys

Ala Gly

Val

Arg

Ser

Ala

143/219



43535

Leu Val Leu Lys Ser Leu His Gln Ala

65

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

<400>

PRT

70

Penicillium coprobium PF1169

213

Arg Glu Trp Met Thr

1

Leu Thr

Leu Val

Gilu His
50

Ala Asp
65

<210>
<211>
<212>
<21.3>

Tyc Phe |

m

Tyr Tyr

<210>
<211>
<z12>
<Z213>

<400>

Val
35

Gly

Tle

214
53
PRT

5

Leu Ala
20

Asp Asp

Val Asp

Ala

Thr

Asn

Gln

Glu Gly Lys

Arg Arg Asp

Arg Asp Ala
40

Thr Phe Thr
55

Penicillium coprobium PF1169

Phe
35

Ser

215
63
PRT

Lys Phe

Leu Ala

r Arg

Gly

Se

[

Glu Val Asn

Asn Arg Ala
25

Gly Pro Ser
40

Penicillium coprobium PF1169

215

Leu Leu Asp
75

Asp His Asn Leu
10

His His Asp Tyr

Glu Leu Ala Leu
45

Thr Gln Ser Arg
60

Ser Gly Gln Asp
10

Phe Thr Pro Gly

Val Ser Val Asp
45

Sexr

Arg

30

Gln

Val

Ile

Arg
30

Thr

144/219

Asp Ile

15

Ala Ala

Ala Leu

Phe Gly

Asp Thr
15

Ile Asn

Ala Cys

Ala Gly Tle Pro Leu Ala Asn Ile Met Gly Thr Lys Thr Ser Cys Phe

81



Val Gly

Glu Cys

Met Thr
50

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

<400>

Met Leu

1

la Met

Val

Leu
50

Ala
65

Tyr

<210>
<z11>
<212>
<213>

<400>

Asn Ala

1

Ala Pro

Gln Gln

<210>
<211>
<212>

43535

Thr
25

Ser Phe Ser Ala Asp
20

Tyr

Val Pro Met Tyr Gln Thr

35

Cys
40

Ala Asn Arg Leu Ser Phe

55

Tyr

216
68
PRT
Penicillium coprobium PF1169

216
Ala Val Gly Ala Ser Ala Ser
5
Arg Gly Asn Lys Ala Val Ile
20 25
Thr Leu Ser Gly Asp Leu Asp
35 40
Asp Lys Glu Gly Ile Phe Thr
55
His Ser
217
39
PRT

Penicillium coprobium'PFll69

10

Asp Leu Leu Leu

Asn Ala Gly Gln
45

Phe Asp Leu
60

Lys

Asp Ile Gln Gln

10

Ala Cys Val

Val Ile Ala Asn

45

Leu
60

Arg Lys Lys

145/219

15

Arg Asp Pro
30

Ser Arg Ala

Gly Pro

Ile Leu Asp
15

Ser Glu Ser
30

Leu Gln Thr

Val Asp Val

217

Ala Gly Ala His Phe Leu Thr Glu Asp Ile Gly Leu Phe Asp

5 10 15
Phe Phe Asn Ile Thr Leu Gln Glu Ala Gln Thr Met Asp Pro
2 25 30

Arg Ile Phe Leu Glu

35
218
76
PRT



<213>
<400>
Gly Pro

1

Leu His

Val Ala

Glu Ser

Asp Lys

N
)]

<210>
<211>
<212>
<zZ13>
<40Q0>
Gly Leu
1

Val Gly

I1le Serxr

Ala Gln
50

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

<AG0>
Ser Val

1

Thr Cys

43535

Penicillium coprobium PF1169
218
Ser Met Thr Ile Asp Thr Ala

=

Gln Ala Val Gln Ser Leu Arg
20 25

Ala Gly Thr Asn Leu Leu Leu
35 40

Lys Leu Lys Met Leu Ser Pro

Asp Ala Asp Gly Tyr Ala Arg
70

219
61
PRT
Penicillium coprobium PF1169

219

Val Asn Ile Leu Arg Ser Trp

Hi

wn

Ser Ser Gly Glu Ile Val
20 25

Met Arg Thr Ala Ile Ile Leu
35 40

Pro Leu Glu Gly Leu Gly Ala

220
79
PRT

Penicillium coprobium PF1169

220

Pro Ile Glu Glu His Ser Pro
5

Val Gln Met Ala Leu Thr Lys
20 25

'Ser Phe Val Met Gly His Ser
35 40

Cys

Ser

Gly

Asn

Gly

Gly
10
Ala

Ala

Met

Val
10

Tyr

Leu

83

Ser Ser

Gly Glu

Pro Glu

Gly Arg

Asp Gly
75

Ile Glu

Ala Tyr

Tyr Tyr

Val Ala
60

Val Thr

Trp Thr

Gly Glu

Ser Leu

Thr Asp
30

Gln Tyr

Ser Arg

Pro Ser

Thr Ala
30

Arg Gly
45

Val

Gln Leu

Ser Leu
30

Phe Ala
45

146/219

Ile Ala

15

Val Ala

Ile Ala

Met Trp

Thr Val
15

Arg Ala

Lys Val

Gly Thr
15

Gly Vval

Ala Leu



Asn Ala
) 50

Arg Arg
65

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

<400>

Val Tyr

Pro Leu

Tyr Ser

Ser Tyr
=

<210>
<211>
<212>
<213>
<400>
Arg His
1

Phe Leu

Tyr Met

Met Val
50

43535

Ala Gly Val Leu Thr Ile Ser
55

Ala Gln Leu Leu Thr Glu Gln
70

221
81
PRT
Penicillium coprobium PF1169

221

Thr Gly Arg Ile Ser Leu Lys

Cys Leu Phe Leu Phe Leu Trp
20 25

Tyr Gln Asp Ile Lys Asp Asp
35 40

Val Leu Ala Gly Ser His Val
55

> Ala Val Val Leu Val Ile Pro

70

[coRNS]
NN
Mo

PRT
Penicillium coprobium PF1169

222
Phe Gly Leu Tfp Asp Glu Pro

5

Leu Lys Ala Asp Val Arg Asn
20 25

Teu Arg Phe Gly Pro Arg Asp
35 40

Asn Ala Gly Asp Leu Ser Thr
55

Asp Thr Ile Tyr Leu Ala Gly
60 '

Ile Glu Gly Gly Thr His
75

Asp Leu Gly Met Arg Cys Leu
10 15

Thr Ile Tyr Phe Asn Thr Ala
30

Cys Lys Leu Asn Val Asn Ser
45

Arg Gly Met Leu Leu Leu Gln
60

Trp Ile Leu Tyr Thr Ser Ala

Arg Glu Leu Glu Asp Val Glu
10 15

Asn Ser Ala Trp Asn His Arg
30

Thr Ser Leu Pro Asp Ala Gly

Ala Pro Ala Glu Lys Gly Arg
60

84

147/219



43535

Leu Ser Val Val Asp Glu Asp Met Val Asp Gly Glu Leu Lys Phe Ala

65

Gln Glu
<210> 223
<211> 35
<212> PRT
<213>
<400> 223

Ile Met Arg Gly Ala Gly Cys Ala Ile Asn Asp Leu Trp Asp

1

5

70

75

Penicillium coprobium PEF1169

10

80

Arg Asn
15

Leu Asp Pro His Val Glu Arg Thr Lys Phe Arg Pro Ile Ala Arg Gly

Ala Leu Ser
35

<210> 224

<211> 86

<212> PRT

<213>

<400> 224

Phe Pro Thr

1

Ala Gln Asp

Val Arg His
35

Glu Phe Leu

50

Arg Tyr Met

65

Gly Met Val

<210> 225

<211> 82

<212>' PRT

<213>

<400> 225

20

Phe

Ser

20

Phe

Leu

Leu

Pro

Lys

Gly

Pro Lys

Asn Tyr

Trp

Ala Asp

55

Phe
70

a Gly

His

Asp

40

Val

Pro

25

Penicillium coprobium PF1168

BRla Asp Phe
10

Val Trp Thr
25

Glu Pro Arg

Arg Asn Asn

Arg Asp Thr
75

Penicillium coprobium PF1169

85

Leu

Tyr

Glu

Ser

60

Ser

Met

Arg

Leu

45

Ala

Leu

30

Met Phe

15

His Leu

30

Trp

Glu Asp Val

Trp Asn His

Ala
80

Pro Asp

148/219



Lys

t—{
<
*

Trp
65

Glu

His

Ala

Gly

5 Phe

50

Trp

Trp

<210>
<211>
212>
<213>

<400>

Arg
1

Ala

Prc

Ser

Gly Arg

<21.0>
<211>

<212>

<213>

<220>
<2723>

<400>
tacaggcgge ctaaattgtce

A

A\
XS NSE SN
N

ANEAY

= O

w N

Arg Tyr

Gly Met
20

g Leu

w P
o R

Ala Gln

Tyr Ala

226
45
PRT

43535

Met Leu Arg Phe Gly

Val Asn Ala Gly Asp
25

Ser Val Val Asp Glu
40

Glu Ala Ile Leu Arg
55

~

Arg Gly Val Leu Arg

Penicillium coprobium PF1169

226

Thr Ser
Ser Ala

20

Iie Ser
35

227

20

ADN

Trinh tu

trinh tu

227

228

>

> 20

> ADN

>  Trinh tu

trinh ty

Arg Lys Leu Gly Val

5

Leu Thr Ile Leu Pro
25

Leu Lys Asp Leu Gly
40

nhé&n tao

mdi cho PCR

nhan tao

mdi cho PCR

Pro Arg Asp
10

Leu Ser Thr

Asp Met Val

Ala Pro Glu

60

Ala Ala Gly
75

Tyr Pro Gln
10

Ala Trp Ala

Met Arg Cys

86

149/219

Thr Ser Leu Pro
15

Ala Pro Ala Glu
30

Asp Gly Glu Leu
45

Asn Arg Ser Pro

Arg Gly Leu Gly
80

Tyr Tle Leu Gly
15

Ser Val Tyr Thr
30

Leu
45

20



43535

<400> 228
gaacacagcyg caagagatca

<210> 229
<211> 20
<212> ADN

<213> Trinh tuy nhén tao

<220>
<223> trinh tu mdi cho PCR

<400> 229
cgcaagactt gaggaacaag

<210> 230

<211> 20

<212> ADN

<213> Trinh ty nhan tao

VANAY
N DN
NN

>
3> trinh ty mdi cho PCR

-

<400> 230
tgaggtcaac agtggacagg

<210> 231
<211> 20.
<212> ADN
<213> Trinh ty nhan tao

<220>
<223> trinh tu mdi cho PCR

<400> 231
cgettttacg gcaatcatcet

i

<210> 232
<211> 2
<212> ADN

<213> Trinh ty nhdn tao

O

)
J

<220> , _
<223> trinh tu mdi cho PCR

<400> 232 .
tgttcgtcgt ccttgtatge

<210> 2
<211> 20
<212> ADN

<213> Trinh tu nhan tao

<220> :
<223> +trinh ty mdi cho PCR

<400> 233
cagacgctge ataggatcag

87
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20

20

20

20



43535

<210> 234

<211> 20

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> trinh tu mdi cho PCR

<400> 234
ttactagcct ctggagtgga

<210> 235

<z211> 20

<212> ADN

<213> Trinh ty nhdn tao

<223> trinh tu mdi cho PCR

<400> 235
tctecttgege tgtgttcact

<210> 236
<211> 1¢
<212> ADN

<213> Trirh ty nhin tao

<223> trinb tu mdi cho PCR

<212> ADN
<213> Trinh ty nhdn tac

> trinh ty mdi cho PCR

<400> 237
cgacgtaagg agctgtgage

<210> 228

<211> 18

<2172> ADN

<213> Trinh ty nhén tao

<220>
<223> trinh tu mdi cho PCR

<400> 238
acctcgatcec tgctgcaa

<210> 23
<211> 21
<212> ADN

<213> Trinh tyu nhén tao

88
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20
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43535

<220>
<223> trinh tu mdi cho PCR

<400> 239
ggttgtcagg atttgtcaga a

<210> 240

<211> 20

<212> ADN

<213> Trinh ty nhdn tao

<220>
<223> trinh tu mdi cho PCR

<400> 240
ttacttcatc cccggtggta

<210> 241

<211> 20

<212> NDN

<213> Trinh ty nhén tao

<220> :
<223> trinh tu mdi cho PCK

<400> 241
agagcatagc ccggttgtta

<210> 242

<211i> 20

<212> ADN

<213> Trinh ty nhé&n tao

<220> A
<223> trinh tu mdi cho PCR

<400> 242
cccaccttga tttgctcecagt

<210> 243

<211> 20

<212> ADN

<213> Trinh ty nhdn tac

<223> trinh tu mdi cho PCR

<400> 243 :
agagcatagce ccggttgtta

<210> 244

<211> 20

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> trinh tu mbéi cho PCR

89
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21

20

20

20

20



43535

<400> 244
gccaccttga tttgctcagt

<210> 245
<211> 22
<212> ADN

<213> Trinh tyu nhdn tao

<220>
<223> trinh tu mdi cho PCR

<400> 245
aagaacacag agattggtgt gg

<210> 246
<211> 20
<212> ADN
<213> Trinh ty nhén tao

<220>
<223> trinh tu mdi cho PCR

<400> 246
ccaggaagac acttggaagg

<210> 247

<211> 20

<212> ADN

<213> Trinh ty nhdn tao

<220>
<223> trinh tu mdi cho PCR

<400> 247
agagcatagc ccggttgtta

<210> 248

<211> 20

<212> ADN

<213> Trinh tw nhdn tao

<220> .
<223> trinh ty mdéi cho PCR

<400> 248
ccaccttcga tttgctcagt

<210> 249

<211> 20

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> trinh tu mdi cho PCR

<400> 249
cgcaagactt gaggaacaag

90
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20

22

20

20

20

20



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

<220>
<223>

<400>

43535

250
20
ADN
Trinh ty nhan tao

trinh tyu mdi cho PCR

250

tccctctacg cagaagaacc

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

<220>
<223>

<400>

251
20
ADN
Trinh tyu nhan tao

trinh tu mdi cho PCR

251

agagcatagc ccgglttgtta

<400>

252
20
ADN
Trinh ty nhan tao

trinh tu mdi cho PCR

252

ccacctlcga tttgctcagt

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

<220>
<223>

<400>

253
20
ADN
Trirh ty nhén tao

trinh tu mdi cho PCR

253

gaggcgctgg togtagagaat

<212>
<213>

<220>
<223>

<400>

ADN
Trinh tuy nhén tac

trinh tyu mdi cho PCR

254

tgtctcececge tttgtétctt

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

255
20
ADN

Trinh ty nhén tac
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20



43535

<220>
<223> trinh tu mdi cho PCR

<400> 255
agacgtggag ttcctcctga

<210> 256
<211> 20
<212> ADN

<213> Trinh ty nhdn tao

<220>
<223> trinh ty mdi cho PCR

<400> 256
caaacttcag ttcgccatca

<210> 2857

<211> 20

<212> ADN

<213> Trinh ty nhan tao

-

A\
[}

20> .
23>  trinh ty mdi cho PCR

N 7
xS

<400> 257
caactttccce acccaaagaa

<210> 258

<211> 20

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> trinh tu mdi cho PCR

<400> 258
aagcatgtat cggtggttcc

<210> 259

<211> 20

<212> ADN

<213> Trinh ty nhédn tao

<

[SSINAN

20>
23> trinh tuy mdi cho PCR

A\

<400> 259
cgatacatgce ttcecgttttygg

<210> 260

<211> 18

<212> ADN

<213> Trinh ty nhan tao

N
N DN
NN
o -
\

A
DN
N
w
\/

trinh tu mdi cho PCR

92

155/219

20

20

20

20



<400> 260
cagcagccct cagcacac

43535

<210> 261l

<211> 20

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> trinh tu mdi cho PCR
<400> 261

ggcgtctatc cgcaatacat

<210> 262

<211> 20

<212> ADN

<213> Trinh ty nhdn tao
<220>

<223> trinh tu mdi cho PCR
<400> 262

gagacaccgc atacccagat

263

<210>
<211> 406
<212> ADN
<213>
<400> 263

cccagcccaa gacttgégta
tttttgacgt tgtattacta
ttatagcatt ctaccaaaaa
cctgccggat acaaggatgt
ggatggtcaa tcaactacct

atggccattt tgccactatg

ccttctcaaa atcccttcga

gactatattt
tcctegtttyg
cgtcactgtc
tgtttggata
ggccatgata
ttgcaacttt

gagagctgtce

<210> 264

<211> 20

<z212> ADN

<213> Trinh tyu nhdn tao
<220>

<223> trinh tu mdi cho PCR
<400> 264

cccageccaa gacttgagta
<210> 265

<211> 20

<Z12>

Penicillium coprobium PEF1169

attctctttg
gaattctcct
atggacgggt
gcagatcggg
taccaatcgce
gcgtgggaat

ctcacaacat

atatccatct
cccaggtcett
ggtcagacat
ctctgctage
gcaaagaccy

tcgtctacac

ggatgg

cagcatcaag
gcttcattge
atcatcagcg
ccaaggattg
cacatacggc

tgtcatctat
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18

20

20

60

180
240
300
360

406

20



<213>

<220>
<223>

<400> 265
ccatccatagt

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

266
ADN
<400> 266
gccagccaat
atcgaagagce
gtcaccgagce
acccaggtca
ggctacaaat
alcaccgcecta
aaggctcgat
tcgecectggac
tgcggtcgaa
tgatgcacat
attatccctg
caatgtatgt
gagctgaagce
ctttecggceac
agatctttac
gtacgtcatt
cggccgatga
tgaaatatca
caaacagccyg
aatacaaagc
catccecgtega

tcgecaageg

acltcaatctt

atctccatge

tgtgaggaca

39008

gtctcgacga
gtatcaggtc
aggacgatgce
gcggagatga
tcgagtcgag
gaggggagtt
gggccagtgt
ttcggggtet
atcctecgttce
aatgtttgat
tagaggccat
agcaatgtat
ttatcraccg
tbctetttte
cgccgategt
Ctccaaacat
gtctgacgca
aattgagcag
tatcatcacg
atgcattgtt
gctttgggat
catgtaatgce
atccgagcag
cagtgaaggt

tttaaggatc

43535

Trinh tu nhén tao

trinh tu mdi cho PCR

gactctcggt
gcacggcggt
gatcctgcag
ggactctgaa
gggcatacag
ggtgeaaagat
gctgafgggc
ggatatgaca
ccggcatcaa
gcaaccgata
gtagcaatgt
gtaagatatc
ccgccgatca
ccaccaactt
ggcaggaccce
gcggaacact
tcggatgctt
gttgtctcct
gatgatgtgg
tattgtctcc
teccgatcetee
ccetttttea
aaccaagaat
gtggagactyg

atcagctagtg

Penicillium coprobium PF1169

gtcaagctgc
agctgcaccg
gagcttatgg
agtgatgagg
cggtcaccag
ggatagaaaa
aggattacag
tattcacacc
atacactggg
cgttcaatgc
atgtagcaat
ataacaatcg
ttggtgccect
tcattctacg
ggcatcgggt
actgacaagc
caaaggaaat
gtgaagtgga
ttgcgactgc
tggtttgtct
atgagattcg
ttccatgttc
acgtgctaaa
atcccgcecaa

ctgcgtacca

ttgaggaggc
tgaagatgac
agaagcgcga
gtgttcccga
cgctaaaatt
aacttgcaca
tcagaactceg
tgtgtatgcg
tccgcacagg
cagtcatgct
gtatgtagca
agctcatgaa
caaagccatc
cgatatggga
cgaggtggaa
cgcagtgcta
tgcaaaggtt
ggagaacgtc
taagcaggcce
gcgatggttce
agctgtggcet
tcggccattt
agacatttta
tgtcattgaa

gaagtgtatc

cattgtgaag
acccaaggcc
acgtgagaac
gtaagcgacg
caaagctggt
tatcggaaaa
cccaggtaag
gtattcccat
gtgcaagttc
tttagatgca
atgtatatag
atggcgggga
gagaacttcc
cattgggcaa
cgtcgtcage
ccggcctatg
gctcttecggt
ttgaccgacc
ggtggagata
aaaatccaat
tgcgaggtca
cctgacccaa
ctcaagcgat
cgatcggtag

cagtatctct
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60
120
180
240

300

540
600
660
720
780
840
900
960
1020
1080

1140



ggagaggttg
agtcaaaccc
agaatgtctyg
ataccgtgaa
tcgcgttcat
tctggaatge
ttattgcctt
tcagctacaa
ttgactecgtt
gcttgatatt
gcalggccceca
atagtatcat
tcatcctcecta
ttggggtgtce
gcatatgaag
accatgcagt
aaltctgata
gagattctct
gtgaatgaca
gagacccgte
Ltgcgctcecagg
aaacagcacyg
cgagagctga
altggaaaaga
ctacactgag
ttgcgaaaac
gaaagtcacc
tgcgataact
gtccagazaag
caggtagaca
cactgggcaa

gcaagaaltgg

=

gatctgccag
caattattgg
ccaaattttg
tcccaccggt
ctgcgacgag
gttcaactca
ggcacactca
cttcctcgece
ccgettette
ctttgctctt
agtggatgct
gcaaagccct
ttatgtgttc
gctaaacatt
atatctctgg
tcgteegege
tagcatacgt
gtttgatagc
ttgtaatggc
aggcgcataa
aatgggagca
taattgagtc
gggagcaggt
aggcggatgg
catgggacat
tgtatattct
gtcctgtaag
ggcaaagggc
tgacatgccc
ttcgectectte
cccacatcga

aggcaatcgc

43535

gaagaaggca
gttcatttcc
ttttccttga
gacctggatg
gcggtcaaat
acgctctact
tcatctacgc
tttgcgggcecc
ggtgccatgt
ctattcgtygg
gatatcccca
gagtttgaca
aacttcattg
tttagttctg
caatgccacg
cccagatgaa
atgactaact
tccattcgaa
cgtgatatat
gattcgatgg
tgtggccaag
cacgcceggat
taaaatgttg
agcaagctag
cgcaaaggtg
cttaatgtct
gcaaatactt
agggggagaa
actttgcaag
attaaaatcc
gaccttaaaa

ctcectttga

acccaactaa
atcctgatcg
tttaccttgce
tagctgaagc
tctggaaggt
ctatcctggce
acgatgaaac
ctatgttctg
tcgtggtcecct
ttatggctgg
tccaccgaaa
cttttcagga
ttatgactgg
ttgaatattc
gacgagttca
aatgtcttca
ttggtctggg
tggtggettt
tctccgectge
aatcgccegte
gaggtcaatt
atcaaggttg
acggggatgg
gaagtcctgt
atttgctact
aatagcagca
gtgcttcaaa
aaaatgatca
taaagaagat
atgcgttgcet
tcgggtgatce

tgatccagct

ctttgtcgaa
gatgcggact
gacttatacc
catactgtat
tggatggaat
agtgtctctt
aaggcaggca
gatgcggatg
tcgagtgatg
tttcttccag
tattctccag
atttgcattt
taagtctgta
tcattgcctt
tggccatctt
tccecacgtac
taatagcctt
cgcgggagac
ttgtcgttgce
atggcgaaga
ttgatcttga
atagttgtac
tgaaggaatc
tgaattgtac
gcagtttcac
atcagcccag
tgaattttga
ttattcaacc
atgtgacaat
cgccgtagee
atcacacagc

gtgagagett

tacagtgaga
cctctgtatc
gcagttatca
gttatgactc
tatctcgaat
gtcttgcgcet
tacaatgaac
atgctatatc
atgaaagaaa
ggcttcgtcg
ggaatgatca
ccctttggta
ttacatttgt
gtacaacagc
cgcgcagaaa
gtgtttactc
caatctcatc
ttacgccaag
agcctgggtt
agacgatgac
cgatacctgg
atatgaactc
gactcaggag
agcaagaata
caatattaca
tggcacggag
ctatttttca
cgagcaaact
ctaacagtct
caattcgaag
aacaggctca

cgctcgatygg
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2040
2100
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tgcttgécaa
ttatagctgy
gacgtatcat
actccgatca
gcgggagcga
gatgtcatat
taacttgcce
cttccacatg
ghbcctttgta
gtgtcccggce
aaagagtccc
caacctcaga
attgctgecat
acaagctctc

Lgtacgttte

caaaagaaltg
agacgctcayg
cgctgagtgcece
cgaaacgaag
ccactgtetyg
cactlttcgat
tgcaaacttc
cgacacgaay
ctececgecege
gcageatatc

aatcgecteqg

actgcacggg

tacctatccg
ccagttggct
tgcggacgac
cggctgecgte
cggagtatct
ggagaggaaa
tcgaactttg
gaacatgtct
tgctagaagg
gacatcttcy
tagactgcca

catgccccac

ggctacattce
cgtgatgtgg
gtacagaggc
gtacagtggc
atogtgggaa
actggttagg
ccaaltccaac
gatgltcgaga
agacttctca
caggactctyg
cagatgagcc
accaacgatg
attgttatgg
ttccacaccc
ggcqttgaaa
ggoaggacca
attgtacagt
taagltagtag

acaagtatca

43535

aggaatgtca
ttgaatcaga
ataagctcga
cttgatactc
aaatcaagca
gaaagcgaag
atgagatctt
ccagtccgga
agtcececggtc
cccgtgtcegg
aattgtggtt
agatttcccg
tctatgggag
aaggaggace
tgeltggcgga
tggcecgtace
agtgccatca
atgatcgtgt
aacatagccg
tcgccatact
tcctecgtcet
tccatcagaa
gtcagcgcac
acttcatggg
gcaaagaaaa
gatagtgtga
cgggctttga
gcacgcgaag

ctaaaagcaa

tacatggaat

tgcagaagac

tccacaaata
cctgccactt
ggaacctcgce
gggtccttgce
cgatatgtta
gatgtgaagg
tggtcecgtcce
accatccttyg
cacggacata
gattgacaaa
gtatcccgta
ctatagcgtc
cacccgaaat
tattgagaat
tgcecgtcgag
Jaatggggaa
aacgaacgac
ggtgggttey
ccggegtgat
ggagcagact
gcteegecty
ggacttggtt
tcggagcagt
ggcgactagc
gagcagagtg
ttacactgtt
ggcccegcaat
ggttgcgggce
agctgactag
tattgacatg
gctcagacct

tattgagaag

caacacctcc
gatcggeegt
tgctgccatc
gtaggatccc
gtctatcatc
atgaagccta
gatgacatgg
ctcatctttg
caactctcca
gcgcagctca
gcgattctygg
cggtgatagc
accgatatag
gtggatcatg
caaagcagtyg
gatgttgccc
ggggtatgge
aattgcggcect
cttgctctcc
ctccaggcgyg
gccatgtgcea
tgaggaqatt
aataatcaac
gacatcaaac
tagaacctag
ctccagttgce
gagtgatcgc
atcaatatag
gtctgtctcg
cagaacttga
cccatatcac

aatgccacgc

atctagggct
cgtctcecggg
tgggagcétg
ttcaatctct
tgctgcatcg
gaggactggg
tagtttccgt
gcatcagttc
ggggagtctg
tatctgggca
aaaaccactc
aggctctgga
cgcagagaag
gcaggaacca
atttcgaagc
cagaagtcgce
acttcatagt
ttggggagac
tcgctatett
ataggttggt
aattggacta
ccttgattat
cgaggctcgg
cccatataca
gctgatgtta
acgagtacac
accagccgtce
atgggcttag
tgctcecatat
tgcagyattt
tttgatcgac

caccaattcg

159/219

3720
3780
3840
3900
3960
4020
4080
4140

4200

4560
4620
4680
4740
4800
4860

4920



tattétacta
téaftgcaga
atcaaaatta
gcgataagcg
tcggccaagt
ttlttcttcca
gcaagtattt
atcgggecact
gcgttggaat
tccegeltggyg
atgccgtgga
cggaccagea
aacactcctg
tcatctagct
gtgagctyggg
accgggggga
agatttaetgg
tttcgagacce
gtcaagtcta
gatagcatgyg
ctgeacctgy
taccacggca
gtccacagaa
gaaagccttg

aaggtagaaa

gtggaaaaca
gacttgttcg
ctegtggget

atgagatgca

atctagccta
gétt&ééagc
ccccéatgtc
agtcaatccc
tcaagctggce
agcttgtcegce
gatcttgaga
cgccatagcecce
tggaatctga
atacagctac
tctegeecaqg
agggecatttt
caatagatcc
gctgcagecc
acaaggaaca
acgcatagqg
cattgattag
gctatgcgcg
gagccagcaa
gctagttcac
gaaccagcag
Lecctggoagt
tttggtggga
gctatgagtg

tcectgecaaat

_ gcctgtccac

cttttgctag
gactgaggga
accaggtatc
tccaacaccyg

atgtgggacy

43535

aqccaaﬁaca
agctgcatgc
gécgctcégc
gagctcagga
ccgaatttte
tgcagtgaca
cgcegtggec
acacttcaaa
gcgcecgecaqg
cgggccacac
atgtactaga
ctcggacatc
gatgagcacc
cttcaagacc
gtcaggtaga
aatagtttga
cttgtgeatt
ttcceegteg
ggaggatcceca
tgcctqgacc
tcggtatctg
caaggattgg
gcecectegeg
acgaatcatc
ggattcgtgt
gacgatgtag
cagtgctatg

tgctgaagat

gtqccaacag
tgtctggcac

acagagcgat

tgtaaagagt
gctaattcac
tctttcgtaa
atéagcgtgt
tccattagtg
agatctttgg
gtataggagt
ctctggtgte
aggattgcct
caaagaggct
cttgctggtc
gctgcagtca
caaaagtcca
ggatgcagat
ggcggagget
tgcaaactygg
tgaattcatg
agaaacttct
ttttgcccecg
tacaagtatg
ggcgagcace
gtactcggaa
gccggtgtac
cgcgttgatce
cgcgttgtea
aatcgctatg
ctcgtgcaaa
aaccttacca
ctcgtgcecact
agcagccgct
tgaccacgcc

cattctcttg

97

aétatttagg
ccacagataé
éccattgact
cagcagagag
gtctcacgac
tcgaccgggt
agaatggcca
ggagtccccc
cggcgagtat
gactgggaga
tgccectgggce
ttgcctggtc
gagttggggt
ggttccggag
gaattagaac
tggcagaaat
ggtacgtaag
tccaaccacc
tgtgttgcta
taggtttttt
ggagttgtag
atcctgctga
gccactaagce
ggccctgtcyg
ggcaagagcyg
gccgacacat
agcaacatcg
tccecgecggg
acaagcgtgce
gtggcgcgga
caggagtctg

ttgctcttaa

acccacactg
gccactaaga
cagcccaatg
cggtgcatcc
tgcttcggcet
ctcaatcaat
taacttcggt
gattaactca
ctcgtcgaca
aggactagaa
tcgacggtygg
cgcatggcect
cttbgtagagc
ggaatctatc
tcctcececact
gccatcgatc
taacttacat
acgcatctga
gccaaagaca
tctctgacag
agtcccaatc
ttggtaacga
aggcggttag
atgcagaggt
atagcatgceg
ctgagggaag
gtctttcttt
tcagcatttg
ctgattgtgg
gataagactyg
gaacgataac

cgtccagcecc
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5400
5460
5520
5580
5640
5700
5760
5820

5880

6000
6060
6120
6180
6240
6300
6360
6420
6480
6540

6600

6780
6840
6900
6960
7020

7080

7200

7260



tatgaccagc
aactcgcaga
aaégcggaac
gtcgaggtcc
atggtcgtga
gatgttggtg
tccaagagot
ttgtagcaga
tccggcatca
catcagtctyg
cagaacagtc
aaccttgacyg
ctcagcgtca
tggagtbgcga
gaacgaatcc
agltaatityggce
gaatagaaga
accaggcttyg
tgtgatcagc
gatgtccaac
taggccagaa
cagtccagag
gcggazacac
gtccteccttic
ageatcacgce
gltcattcaaqg
ctcggattcc
tgcaagcaga
gcgagcctgc
ggtagctggc
ctgggaaaga

accttcgage

égcagaaata
tgaagggttg
cctﬁcacaag
acgcagtctg
tattgccgayg
agtccgcacg
gtcgccaata
gaagacgatc
gggtggtcga
cacaactcgc
aatttagata
aagtcatcct
ccgccaagcea
cagagaagga
aagccataga
Lcaccagagce
ttcaaatatg
agcaagcgac
accatatecgt
gttttgtgcy
acggagagtc
tgaacatggc
gcctgggtga
agatattgac
agaacgcgag
agtgacgggce
ccgacagagt
cgagcaccat

ttgagataca

acctgcaagt

tggacagect

43535

tggccecctgce
ggccataact
tcttgtcggt
tcactttttg
gaacacggaa
aatgaggatt
tttcégttgt
gttcagaagc
ccttctcaca
tcaaggtagce
aatcgcgatc
gtaccaattc
acagcaggtc
gtgaaaagtc
atcegeegtt
agtageettt
tagtgctggg
gaacatgagc
agaattgctc
acacctcgce
cagcataagt
ctccaaattg
cgacagatac
tttccteatc
gtagccagctyg
tcactccagce
ctggctcttg
cgaaatccaa
gtagcgecaag
atccctrett
tatttggtge

.

tttccoccatt

aacccgcacyg
tgcggttatc
cgtagcagga
ccgectggcet
catagagccg
ttcttgagct
aactccaacc
caggaaggtg
ggtcaccact
gtttgtcaga
ttcaatgaga
aaaaagctct
tccgeggete
cccaaggcett
agacagtagc
cccggtcectcet
attcgttcgt
caccgcgacc
gcggcagccce
aggttgctca
aaatgaccga
gccgatctga
gagctcgtct
gatggccggce
gcctaccgca
tgtgaagtcc
gctagcattt
tcegettege
ctcctctecug
cagagtggge
agttccagat

catggtgaag

98

gctgctatac
ggcggatcag
aggatttgta
agatggcgca
tcgtattgaa
gcactagctt
ggatctgtga
gaaaggagac
aacattcgct
tctcgatcat
tctaggtctyg
gaggtaagac
tgtggttccg
tcactctett
tcaacccagt
gtgcatctca
actagtagga
tcttgcagaa
tgctcgacag
aggtcttcct
taagtccgac
aggatatt;a
tctagatcca
caggcctcta
gcaatggccqg
tcaatcttct
gcaatgcatt
tccaagtccg
agagagtgta
tcaagcggtc
ggctggcata

atgtcaatat

tggéatgtcg
ccatcgaaag
caactccctt
gcccagtagce
tttcgggctc
gaacaaagtg
tatgtagcag
ctttcaccag
tactgactgt
cgacgaggta
gcgcatgagce
aatctgcctc
caggactgte
gggacgcatc
ccctectaggt
ttggaggacc
ccaagaatcc
ataccgcggce
gatcctcatt
caatcgcttyg
ccatcttectt
tttgtggaaa
agacttgcaa
tttgaagacc
tgagaccagg
ggtccaagca
ggttcatcca
tcagtccatt
gctgtagecat
cccacgeggt
tgagagaaac

caccgcgaat
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7320
7380
7440
7500
7560
7620

7680

7860
7920
7980
8040
8100
8160

8220

8640
8700
8760
8820
8880
8940
3000
9060
9120

918¢C



tcgatctcca
tgaagcacat
cgtcagcagc
caaaatagcc
cccagtggcet
gtggtagtca
ctgaggtagc
catcttgget
agcagtaatg
gatgggatca
gecgtaggect
tgtctcagag
tggtcgtaga
gagaagtgcyg
ccagtatgto
atgattigga
tgcecaggaa
aagagcaagg
aggcectcte
tcagtgcecgeg
gtacltcecect
cgagtaccaqg
atatggatct

acgcggagtyg

!

gccggataac
ggcttctaaa
acctgtcgga

atccgagygcec

cgctgtecagt
tgacaactcy

ttcctecaga

ttaacgcagg
aacaccggét
g£ctc££caa
gggtgaagag
agatcacgcc
gcgcggegca
tgtccctgtyg
gttgcacact
gctccatcat
ttctgaatcg
tgtgtctgrg
aagacagatc
tagtttcgcece
ttaggagatyg
tgagtatagt
tcaaagagtyg
gatcctaggg
taaggaattg
agtgtcggat
geeteltaggyg
gtcaattcct
cgcgaggecag
gcacaaggct
aggcccaggce
gtgacgctgg
gcacagatat
tcgegtgact

gtcagcacac

- gtaagctcaa

agggggagag
tcgagaagag

ttcataatce

43535

tcagatagct
ttatccaggt
géccaccaat
ccatgggctc
ttttgcggag
ggctgtcata
ggggtaggag
gaacgagctc
gcgagtgaat
ggagctgagt
ccattatcat
ccgaatagge
aacggaactt
tagcacgatg
cgaaggggta
agacatagtc
ccgttgecca
ccgagtggge
ggggcccgat
cttgggaaaa
gctggtcata
aagctgacag
tcatatgcga
tcttcagcag
arggggagtt
tctgcgectg
tatcaatggt
ccgcagceata
tcectacege
aaaggaggcc
aaaactgtgg

attttcgaat

tgctaccgtc
actgtcaaca
tgcagcaatc
atccgaatca
tccecgtcaag
gaattcagtg
agcacggtca
tccggataca
actacccacg
gtggatggtc
acctgcctcece
acgacggtcg
ttctgctccg
gttatggttc
gaatggtagc
tgtgaggegg
tgtatcgagg
cgagtgcatt
ctcaatgatg
ctgaacagga
cccagtcatg
ggcgacagga
agagtgatat
ccactccagce
ggcggcecagea
ctgccatgtc
catcccecta
ggctgctaca
acggagcatg
ctcgtttacg
acgaaggtct

tgagggactt

99

aattccttgce
tttctcgata
attgtttgaa
tttgagggaa
gtagagaatg
ctgtccacgg
gaatcccctyg
acagcttcgce
gtgacaagca
aagtccttga
agtgccatcg
gccaaccagg
gtctctggac
gaagacattc
gattctacca
acgacatttg
ccgggcttte
ttggagaggg
agatctggtg
cgcagcatat
acctcccecetyg
tacgctttca
gcggtgtceca
tccegeaggce
acg¢ttatac
aaattcacgg
aggtacgcga
atctcgecegg
ttgacttgca
cgcgaggacyg
agtggaagct

gcctcaatca

cttgccaatc
agaatggtéc
caccaaqgfc
cgggcacact
ggccagtaca
gctccaaggc
gatgcatgat
agcagaacca
cttcagtgcce
cattcaacaa
atatgtatcc
gcagctcctc
tgagagaacc
gcgactgtgt
acacaggcca
ggccgaggtg
ctcgctcagce
tctgtaggac
gcccagcegtce
tctcaaccca
ggtagacact
ttgcgtcacg
ctcgaagcecat
actctgcecgtc
gtccggagta
;catcatccg
tgcggattge
aagagtgacc
tgatttgcaa
atgccggcetg
catccaaagc

gatcaagtcc
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9240
9300
9366
9420
9480
9540
9600
9660
9720

9780

10200
102690
10320
16380
10440
10500

10560

10740
10800
10860
10920
10980
11040

11100



catttgtaggc
gttggatctg
gatctggtct
ggaacgtcga
gaggaatgtt
gacaaagggc
ttctaggacg
aggacagcca
ggcaaacggt
gtgttgcagce
‘Lccaattatt
gggcccaaag
cgtgccatga
cgcgegltgea
ccccatagtt
tccatcatta
Lccgtagecyg
tgttttagaa
tgccatggaa
cgaagaacat
acgattggcec
atccatggcc
tgagecgetgce
Ltaggagcaat
ggccegcatca
gccatggtgyg
tttgegegeg
gccaccggyga
gagattataa
ctctactgag
atcttgtcag

catcgataga

cattggactc
gagacgacag
ttcaactctt
tcccacaaag
gcgtatgatt
agactggagg
acatgcacat
tctgggactyg
ttaatttttg
gagagggatg
gtettaattg
aagcttgagt
gcctcgaagt
taggttgcga
cgcccecatcecg
atcgcgtcect
tcggecttge
tcecgcaatat
cagtcatecgt
ccggtgtcaa
atgattgacg
tggatttgat
agcgcatcca
cgctgttgty
aaggctttga
tctccatctg
atatcccgag
aagcggcatc
gagaggtgta
agtacgttca
catatctatao

tcattggata

43535

cttggcececgt
aggctggttt
gtattgagtg
agagcgccag
ccatcacaca
gtatgttgtt
tggcaccccc
caggccacgg
gattgagatg
ccttgatcaa
acccaacata
tgattgcggce
actggcaccg
ggatcaatga
agtttgcccc
gcagacgttt
tgtcccacat
aggcattggg
tctgcagagc
cggccataga
gtgagtttce
tgtaatcgtt
tccgtaaccc
gatccattgc
tgtcctecgtce
gatgataaaa
ggctttgaag
ctgtaccaat
aaacctgaga
tagatataag
gaacgaatag

gctgtcectat

gaagatgccc
acccgtgacc
tgccattagc
accaacgaga
agtgagggtc
ggacggactg
gaatccaaag
gatgcattct
ctgcatcagg
t.cccgctagt
cagccgateg
tgcttcctge
atcttccgagg
ttgttgtgcce
tgaggcacygg
tagtacaacc
tctacteccgg
agacaggatc
ctcgactccce
aggaccttgc
cgtaaccaca
gcgaagtgta
ggcecgcatcg
taccgcttca
caagaagtat
ggcatctata
aagctcccac
aatagcaaca
tcaaaataat
caatgcagtg
caaaactgga

ttgggaagta

atgacgcgtc
cttcgactta
gtcaaccggt
ctgactgttg
cgctcagacg
agctccgagce
gagttcaccg
gtggggacag
agattaggag
ccagcagltygg
gtcgaatctg
ggatctccgg
ttgttttgag
tttggattag
atcacgcatt
gaagccacac
ccggtagggg
aggttgcttc
agatgaacag
cagtcaaagt
tacgcgggga
ccgcagaaca
agcgattcgt
gttggcgaga
gactctttga
ttgaatctgt
agtttcgaag
ggctctgttyg
ttgcagttygg
ttgcecttact
cctatagagc

Lgatctacaa

tgggccgagt
tttctgtatt
ggcgatgagt
cgtgttcctg
cagcagaaaa
gagtgtagct
aggctcgaca
aaagcttggce
caatcatccc
cctctgtatg
gaacggattc
cctgggttcce
gagagagccc
gcatcgtgat
cgataggacc
cctcgecacg
acagcatccg
ctactgccac
ccaagagact
agtaagagat
acgcctgagg
ccccggtett
acacggtctc
tattgaagaa
cgtttgttgt
cggccggaac
gagaggaagc
ctttcattgt
gtggctgtag
tacttccacg
aatttccgge

tttatgcagc

163/219

11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12800
12960

13020



cacaaactat
gactttgatg
gcgcgaagaa
ctcactctgt
acaacatgga
cagtcatcat
cttcaagatt
aaaagcgatt
tggaaaaact
atgcctttcg
gtgaggttcg
cttcatgtcc
cccaacatcc
acgatcctca
atgcagccca
tctgcggagg
aacatggttt
agtggcacga
aagccttcat
acacgcacaa
ccatagtgge
gagagatctt
aggagaagcc
accaaccgta
cttccaatct
atctccggga
accaactcaa
tgtgtgagtg
taattcaggt
tctgatggtc
gatcctgaaa

caaacatcag

acaaagtggt
aacatgtcag
gtggagtagg
gcataataat
taacatggac
ctctttcctg
gacggtgatt
tcgctcggac
gcatcattta
cattatcacg
cagcgatgat
aacgtttttc
caggtttcga
agtccaatct
ttacatagct
taacagaggc
tccaaaggtt
ggtcagcgtt
tggacaagaa
cgtctatgga
acagtttttg
ggagccattg
tcatccgtcet
tgatcccgtyg
cctggcgcaa
agaagctgtg
actaatggac
ggcccttect
gtgcttttac
tccgtatcca
tctaccctga

ggcaagaggg

43535

ccatcgccag
gtcctgcatc
gacattcagc
agtggcgaat
aacatgaaca
ggtctgctga
aatggtggaa
gcagcacgtc
ggataaagtg
gataacggtc
agactcagcc
tagttggcgt
gccgttcaaa
cacacaagca
aacattgttt
actatctgca
ctggtatcaa
agtcaaacgg
agatgccggg
gcagcacagg
ccagcatgcc
gtagcccaga
ggtggggata
gccgcacagce
gcgctcatag
tccgtgetgg
agcgccctga
cttgcccceccece
agtatcgatg
ccggggcacyg
tccccgaaaa

ccagcaccaa

atttggcgat
tacatgtgca
tacctcctta
atcgaagcat
acacaccttt
ctttttcctt
gagcctggga
ttataaagaa
ctaaacgttc
ctttgctggt
ttgaccattt
cgctaagcectt
ttgatcttgg
ctgggtactg
acctggatag
acctgtaccg
tactaacttt
ctctcaaaat
atgccaagtg
cactccactt
gaactttgca
gacgagccga
tcattgactg
tactgctctc
atctctgtgg
gtaaagaggg
aagaaagcca
aatttgacca
ggacgcattg
accctcatgg
tacgatggct

ctcgtatcct

101

gagcagcggt
ggtgtccaag
tcttttccct
cgaaatccaa
aggtttcaac
tgtctcgcca
tatctttcgt
cggcttcgag
cttcttactc
cttgtcacct
cattgcctcg
ctactgttta
atccaaagaa
acatcgtcct
cttatctgac
atgaccctgg
ctttcttctc
tatcgcacaa
gcataacatt
ttggcccagt
ggctcagatt
gagagccacc
gctggaacag
atttgctgct
ccaaccggag
atggaccagg
gcggttggeg
ttcaactggce
cgcaaggcga
tgtctgccca
accgattcca

cgacgccgga

gtggaatagt
gatgctcctt
tcttttaatg
cgacattgag
tgggectggg
cacctctttc
accaaggcca
gaggtgagta
cagtctcctg
caatacgctc
gtttgtcttyg
ggaatttcac
cccgttgaac
ctccgcetcett
agaggacttg
taagctataa
ttaatcaaag
atggcgtcca
atcatcacgt
ttcctacgac
gctgaagcgc
cgagccgctce
ttttatgggg
atccatggaa
ctagtacagg
gccgcecttgt
ccaaacagat
cattagagac
tatggacctg
caacatgtgg
taagttgcga

tcacatggga

164/219

13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880

14940



ttcggatacg
gcattgtgca
gtgtggggte
cggaaagagg
aggactctct
atttttgcaa
tcgtgatcga
caatagaatt
accaatattg
tattagctta
tatgctggaa
gcaaaagcaa
cgtttaagat
acaatgtact
ttcttttecet
ggatgaactt
cgggagtcta
ctgaaaaata
aatagaaatt
tagcattgat
attccatcac
ttgtcttage
gacatgcgtc
attggacaag
ccaaagaaga
ttccataagc
ttagcgtggt
tcaaggataga
tgattatgaa
tgagtcgatg
cactcgcgaa

attttataga

gaaagcatgc
atatcctcct
agggcataca
agattaactt
ctctctctcect
tgtggagccc
gagcaaattt
gtttttactt
aagtgttatg
ttagcgecctt
tgatagaggt
taaatattca
cgggcatagt
ccgtatgttg
gatgcatcat
ccctgcacag
gcaagagcaa
cgatgcagca
agggcacaat
tggctgtcag
aaacgtagcc
attttcatta
cttgtgcttg
tttcctagca
tttcaacagg
aactgctcca
caccgacctg
aaagctgttg
agagcaagcg
ttcctgggga
ctaggtaaat

acaactgcta

43535

ttgcccggga
caagtatgat
tctgtttccce
gtgatactat
gtctgattga
atgcatgctc
gagaacctca
ttggaatggt
tttgcatgta
ctcattaata
aattggctaa
atattcacac
attggatgat
tacagtgtca
caagtccgga
atcatgacat
gtctatgtat
tacactaccc
ttactcttta
tcgtacaacg
cggagtgccc
tgatcgagct
caggcctata
tcaatcctceg
atggccctag
aaaggcgaat
gggccaaaat
gaccattatc
cttacttgtyg
atctacacaa
attctttcct

gcacctctct

cggtttttcg
attgaataca
gatccgacgt
tgtctaacta
tatttgagtt
atgaggccta
gaccttgttt
tccacaataa
tcttcagctg
cgccctceccag
tggcctcaag
ataatttgac
gttagaatat
atggctttgt
aaattgatga
acatataaac
tccctacatg
ttacaactag
ctgccaaccc
aagaaacgac
ttcccagagt
caaagatgct
tctcattcga
gaagccctgg
gtatctggaa
aaggctgaaa
tagtggtttc
ggtcaatgat
caaggacttc
tacggtactt
tttgactgtc

cggatgaagt

102

ccgcagccca
ggggtggcaa
ctaggatcca
tgcggatgtg
ttctatggtg
ttgggccgat
atttgaaagt
tcctagtcta
ctccacccgce
ttccagcctc
gcaaccctgc
atacggagta
atcttggcaa
ggagctgaag
aaatctacga
tattgatcca
gtcgaggagg
ctgtttaatc
cccgtcgtaa
actgtctgtg
ccttgtcttg
tcgatggggg
ttgacgttat
gaaatcgtca
gctgggtatg
gttactacag
gggtgcattc
cgaggtttgt
atggcagagg
cgcgatgtga
cggttatccg

atcagcggcect

gatcaaagtt
gtccccaggt
cgtccgtegt
gttgaatgca
atcgagcaag
ctcttcgaga
agcagatgaa
gatttaagat
gtggagtgat
tcaaaagtaa
agatagtgaa
ctccgtactc
ggtgacatat
atgcggtgat
gtacctcgag
cttgcattag
taagttcggg
agaaaaagca
cccttgcetge
attatattct
tacaccgtgc
ctgtattgct
caagcgacca
atgtcttcge
caaaggtgtg
tcccceccecatcet
atcgaggaat
acgacgttag
tacctggttt
tttctgtcat
ctgagttcta

ctggtagata
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15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800

16860



cttggacgga
aaaactaata
atcgcaaagyg
ttggagacag
tgcectgetg
cgagagatca
ccgcagaccqg
tataatgcag
ctcctggtca
gacgagatta
aagctccttg
catcgtcgge
ttttcgeget
acacccatta
gtcttcecgatg
ttcacaacga
cgattctttyg
tggaggctag
gacccacgag
ttgactggaa
aaaacaaaga
tgtaaatcgg
catcacccag
agctgtatac
gtgtgtgacy
cccaagactt
gacgttgtat
gcattctacc
cggatacaag
gtcaatcaac
cattttgcca

tcaaaatccc

ctcaccaggt
tcaatataga
tttcatctct
tgatcaactt
tacttcggcc
gaactgcacg
agaaattttc
ccatggtgca
agattcttat
tctctgttcect
atagtgttct
tgttcaaact
ttactcggca
tggtcactaa
ggtatcggta
cgggccaaaa
ctgctaccga
taaaggacag
caagcataga
agaagtgatc
gacttaccaa
tcaacagcct
cacgataatt
tccgtactcce
gtatttcggt
gagtagacta
tactatcctc
aaaaacgtca
gatgttgttt
tacctggceccea
ctatgttgca

ttcgagagag

43535

gggtcaaagc
ctggcatgag
cgtecttegtg
caccctcatt
cgtccttcac
gacactgatc
cagcgttgcc
gttaagactg
caatctatgc
tggggagaat
gaaggagagc
gcgtgcccag
agatatcaag
tgatgtcgcecce
cttcagaatg
tcaccttggg
gattaagata
gcegeatggg
agtccgcaga
tagggaaaat
ccccatcatce
tattaggata
tctctggatt
gttcatcatc
atctcgcctc
tatttattct
gtttggaatt
ctgtcatgga
ggatagcaga
tgatatacca
actttgcgtg

ctgtcctcac

acacttccca
gtagcactgc
ggtgaaccgt
cgacacaacg
tgggttcttc
gactctgctc
tgggttgatg
gcaaatgcgt
gagcagccag
ggatggcgat
cagcggttge
tgcatatgct
ttgaccaatg
ggggatgcca
cgtgaaggag
tttgggtacg
gcgctctgcec
atagttacaa
cgcgeggtgg
tacgaactca
aaggtagact
tataaattat
attgcaaaac
ttacagtcat
gtaatttgac
ctttgatatc
ctcctcccag
cgggtggtca
tcgggetctg
atcgcgcaaa
ggaattcgte

aacatggatg

atagaaatca
ttccaagcat
tgtgccgcca
caatcttagc
caccatgcca
tggaaaaatc
cttttgccaa
ccatccactc
aattgattcg
cctcgacact
atccagtcac
gaccatttac
gcactgagat
gtatctatga
ccgataaggc
ggaagtatgc
atatgttgtt
gcgggttege
cgggagaaga
tagtatgagc
ggggattttg
acgcttctca
caagaaattc
gcagagggtg
agatccagcg
catctcagca
gtcttgcttc
gacatatcat
ctagcccaag
gaccgcacat
tacactgtca

gtcctgaacc

ggaggaaata
gctgggcttg
cccagtctgg
cctccaccag
gaaactccga
aagaaagaat
aggcaacaag
cagcgccgat
ggacctccgg
gaaccaatta
aaccggtatg
tttaggagca
tccttcagga
tgatcccgat
ccgggcacca
ttgtcctggt
gaagtatgaa
agcattccgt
gctcgaggta
aaccataccc
actatgtcga
ggctttaaag
tctgatccac
aaaggggtca
ttaaacccag
tcaagttttt
attgcttata
cagcgcecctge
gattgggatg
acggcatggc
tctatccttc

tctacctcat

166/219

16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360

18420

18540
18600
18660
18720

18780



gtacactécc
tcttccagtyg
tgcgacagtg
gactgccggt
aatctggtat
gtggttggca
cgagagaccc
ggcatcatgt
caggagcgcce
gtccgcacta
aaacagagtt
gcaaggggga
gcgggtccaa
gtaactactg
ggacatacag
taaacaccag
gtaattacct
ggtccatcgce
ttctagaaaa
atggtggteg
ctttggtgag
cactcataca
gagaggtctt
tctggcaact
tgaggtctcc
tcttgtecgte
agatgcctcqg
tttgtcctat
taatatattg
acgtcgatca
ttagtgtgat

aattcgttta

atcaaattcg
atattccctg
ggagtggcca
gccgtgtgcec
gttctttttg
gggtctcaag
actggccgca
gcttctcgcet
agggccaatt
acctcaactg
ggaggttatt
tcaggtctcg
ttgtctagcce
cctaggactc
gtgataattt
ttgtagatct
tcccaacccce
gggtctcgece
gaagaaagaa
gatcctggaa
ggcgcatgta
gcagcggtgce
aggtttggct
cagccggtec
ccatgtggceg
ggggctgatyg
caggggaacg
cctcgetttt
atttatagca
attggaccct
cggacagaat

tgatggatca

43535

ctcccaacga
tggcaatcgc
aggcagtcaa
agctcatgag
ccttgtggat
atttctgggce
ggagtttgac
ggatatttct
gaagaaagct
tactttgtac
tgcgcacatt
atctgatcgt
tagaagtcta
gggatatgaa
gccctegatc
ttgcgtatat
tccagtgcca
ctcgcccecatt
attgcccccce
cagcttgggt
acttaccccg
gtcaatataa
atccacttgc
aatccagceg
tcacggtgat
gagtgcatag
tatgtggaaa
ttttttecttg
tttacgatca
ggcgagcaaa
ggcaggatct

cacCaaaaccce

atggcagcac
ggcatttacg
ctggagcgcc
tcggggatct
cttgcttggg
tcgtatatcg
tggatcagct
tatgtgggct
atgtgatcga
aggtctgagt
gactaaaaat
gccgatcgac
aatttcaatt
gtataatggc
tggcagctag
atgaaactca
ttgaaaccat
gcttggacaa
aggaaggtgc
tatacgacca
acggcttcaa
gctttctact
attcttggat
agtgaaacta
aacaagcaac
tcgggtacga
tggagacaaa
gccaagtgtt
actatgcctg
taacctgtta
actggttcct

agctccactt

104

gccccgctcg
gcggggeatce
tttctgtgct
agcagagggg
tttattggcect
gtagtatctt
accctttegt
tactgtggta
caggaccatg
gctatatgac
gggagagctg
aagaacaatg
ttcttcggac
gagaaatggc
ttacgtcaat
aaagcatttg
gaaggtcatc
ggccaacatt
ttccattggt
gatcgaggag
ctatacaagt
ttctgatttyg
cgacagaagt
gaccacaagg
ggacacacct
gcggagatgt
ggtaacatta
ttgactttga
catctttgga
caatgatggg
ctttatcaag

tagccgtgaa

tccagcgaat
tcgccttgge
ttgagctatt
cgtcgtatac
aatgtgaatt
tatgcatgtt
ggcgtggceat
cattcgtcgg
catgatggag
gatagtcaca
atggatatat
ctttgtctgg
tttttacata
tggctgcagg
atcttgttag
tgtctactcc
attgtcggag
gactatgtca
atcatgccta
ctgatcgagc
cgataccctg
aaactaatgc
tactgcaaat
ttgagagcat
atcagggcga
ggcgactggc
ttcctactgt
gctggaaagc
atttcgtcac
tggagtatcc
ctggaaaaag

gacgcccgag
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18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640

20700



ctcattgcga
gggctcgatg
actggagaaé
tcctggcetta
gacagggtge
ggctgagegg
ctcaatttgc
ctatgcgtct
cctacgcetgg
tggacttcgt
gtaaaaggac
gaaltcatgta
agagtgtttt
tgcatactag
clttcgttacg
cagaaagtga
ctctagtgeg
gcctcaaaaqg
caatctgtca
atctccecgat
tgcagaccac
ccttgcagca
ccgcgecagga
cgactggatc
ctccggtcgg
ggtctggetg
taccccaaac
acatgcttcc
gcaagctggg
cagcctgggce
tccecgetttg

aggatattaa

gaggctggceg
tgaggtcttt
cattatctgé
ctgacttttyg
taattgcgcet
atctggaaag
acaaactcgce
gcatgcgegg
tgacaagccg
agagcctccc
ttcgtttccc
tttgaaatta
atgggacaat
taaggcaacc
gagtattgtt
tttcgatgta
tgcgtgtact
cttgtggtca
tcatggctgg
ttgacaaata
ttcaacatta
gcctcacgac
ctggcecttca
gaccgcgata
ctttccacca
atggaccgca
aattattctg
tctcacaacc
cgtctatccg
ctccgtctac
tctettectyg

ggatgactgt

43535

caggagcctc
caaatgacac
atcggagaca
taattaattg
atcgaggatg
gagcatcaac
ctccagaggc
gaagggctca
gccgactggg
acgcgggctg
atggcagtgg
gttgcataga
ataaacttta
ctgaaggtga
Ltctacatgt
ttgctactta
gaccacatcg
caaatcgttt
ctctcagtct
caactgttta
taccaccgcg
acgctgatgg
tgtacacgta
tcgatgccca
gagctgccct
tggtgagcgg
ttgattgaaa
gggattatct
caatécatcc
acaggccgta

ttctgtgga

aagctgaatg

tctggaaaga
ccttggaaga
gcatgcataa
acattctcat
cagctcagct
taaaaaccga
taggtccgac
aaaactggat
cctccecgagg
gtcctggcetg
caggtctgtg
gaggcccacc
gggcaattta
tcgacacgat
catagtgcgc
cagtgatgtg
cggccattgc
gatccttcga
acggcgcagt
tttgctatat
ctcacaattt
cgaccccgtce
tatgctgagce
ggtggcccegt
catttggatg
gcaggatgtg
actgacccta
tgtatccctt
tcggtgcaag
tatctttgaa
ccatctactt

tgaattcgtc

tgtgacattt
aggggtgctt
ggtcagcagc
gcagttcgca
cagcaatagt
tgatttgaca
ggccatggcecc
actgggacgc
aatcgcaggt
gattcagttc
cctagtgagce
atatctggag
gcgctttgat
ctgcaaaaat
gctgccccecag
gtccagcatg
catttatcta
gatcatactg
tggctcgect
tccctggagg
catatagtct
cctctggact
ggcgcaggaa
accaagaatc
cttgtccagt
tacgtctttt
atcattctcc
cggcaagcga
cagcgccectt
ggatctgggt
caacaccgcc

gtacgtcctc

ggtcaggtct
ggcaaatggc
tcattatcac
ccgcatattg
ttgcacactt
gagattctgg
gctcgatctg
tacttcttgce
gggaatactt
agccagtcgg
attgtggccc
tacttcatac
atagatcatc
caatatcgtg
tggggctatg
tcagccattg
gggtcctgtc
aatttttgtt
tctcattgat
tacggagtag
ggtctatctt
ttgtattggg
tggtatggaa
ggcccctege
acgcagcctc
ttcctecteg
agatggacat
ccgacaagtc
actatcctcc
atgcggtgtc
tacagctatc

gcggggagcec

168/219

20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560

22620



atgtgcgtgg
tctacaccag
tcggcgagceca
ggcggaattt
cttcaggctc
agtctgagag
aatctttgct
gacactcaaa
ggtgtagaat
acctattcga
gcacctatag
agagtcagat
ataaagcaca
aggctctcce
ggaactcccc
tcttgaatat
gtgagatcct
gcctegttte
tcatcaaagg
gatttaccag
tcgttactgg
ttgatcaacg
cgccaggtga
agtgctgccce
gagctgecttt
cttgcagaag
gcagcgccty
cgcatgacat
atéggcaatg
tttgattgga

~ tggacaagceqg

aatgcttctg
cgcctccact
gctttatctc
cgcactgggg
tctgtgaatg
gcttaaaatg
acgaagttgg
attcgaagag
cccaactacg
aattctctac
cccagcaaaa
gcaaatccca
tccececectaa
caaagtccag
gaaatccgat
attctgecgtc
ccagacactc
tccecagettyg
ctggagtttt
ccaattgtcc
acaggaaccc
tattgcaagc
caagctcggt
agtctccgag
ctgggacaag
acatcgccgt
caccatccat
ttgcttgaaa
gcgccagcecyg
tttccttgaa
actctgaggc

gagtcacgtc

43535

ttacaggcta
tggctctggg
tttgatgtga
atttggaatg
atgttaatac
ggtaaatggt
gcttcacctt
acttgtatta
agaccgcttc
tgtcgtacat
caagggatcc
cggctccgta
gacaggcaaa
tccgaagatt
atccgcccag
aaccgccaaa
ctggcgcaat
aattggcgta
gaaattccca
cgcttgecga
tggactcggce
ctccttcaaa
ggctctecgec
gccacagtag
acgctcaatc
cgggtctctg
tgcggaatga
f.cgtaggatc
acttatgatt
tgactcggcecce
ttctggttcg

ccctgcgagg

ttgctgtggt
tctcatggcet
aggatccgag
tgctggcectyg
gatgtggtcc
gcgatgttgg
tcaattgaga
ttagagggat
agaacgttgg
atgctatgta
tttgctaaca
ctcgccacat
tgtagttgga
tcaaaattcc
tcaggctgceg
agactctggce
tccaccgaag
tatgtcaata
cgcatatcca
agtatcatgg
ctaccatcag
tactcgatct
cggacgaagc
tgcttgctaa
tccgatcgta
cagcaatcgg
tgaaacgtca
ggccttecgtyg
tcctgcectect
tggtagtgcc
atttgccagg

aaggggtgta

106

gctggtgatc
gggggtatgg
tagcggtgga
ctttgttgag
ggatgagact
cacagtgtga
agttgttact
atagcctatg
agcacaagga
catgttactc
ggagctgatc
catcctgacc
accctcgagg
taaagctgcet
agtggagatg
gtatacgagc
gatctgtgcc
gcaccatgtt
ccgcgattga
ccaaaagggc
cctggaaaga
taggaccggg
ccgaccaatt
aatccatcct
actgccgatc
ctagaaggcc
tggcgagaat
gcaacgaaat
cagtgccegt
gtatccggag
tgtacttcgt

ccttcaatag

ccctggattc
acggcatctc
aaggttcatc
ctgctatatg
tggggagtag
actattcata
ggaatttttc
tcttccaatt
tagaaagttc
ctttgcttgce
atcacggttc
ctttggaagg
ttgcgctcca
cagagggata
ggatagagcg
tgcaatttgt
atcaactagg
tcccagatag
cagttcggta
gctcacgatg
cgtttgccect
gattttcagt
ctttgcaagt
ggaaagaccy
tggcgacaca
caagactcgc
gatcccatcg
atccatgtcg
taggaggcat
tatagggaac
ttggctggac

cagctcgatyg
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22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
240060
24060
24120
24180
24240

24300
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24420

24480

24540



ccattctcga
gﬁgacgttca
écagttcttc
tétttgacct
gggtgttatc
ctgaccttgt
tacaacaaag
tggtatacaa
atatctgctt
aatcgcaaga
caataaaaga
tgtattttcc
cttactgcett
aaggtcaggce
gctgtacata
ctcagccagg
ctacgccatc
ttgagtatgc
gtggaaagag
tgcacccata
gtactccgta
cgctattgte
“tgcacatga
caactcaaaa
accaattctc
cggygtcaagc
accaaacgga
ttgctcaatc
gaaacattcc
ggaagcggtt
tcatttacga

gtatggaaat

gaacaccaat
ttccgagggyg
gggcatcgca
gatctctttg
ctattgagtt
ttcgcttata
catgggattc
tcaggtcgat
tcctcggtat
gagggttagt
tggtttccac
aggccctgat
ttagatactg
acttctctag
gagatccatg
cgcaakctgce
tggggcacaa
tatacggaag
atacctagat
tccecttacat
caacggaatt
agttacacac
gctagcactt
atcatccatt
tcttcgggta
aaccgtggcet
tctgctacgg
ctgcgcattyg
ccagcacgca
tgtcttgcecgg
gtcesaccaag

caagtatctc

43535

gctcttctca
attgtggtcg
cattccatct
actgactggg
gagttgtgtc
ttggactttg
tctgtgttct
ccctggcgga
ttttgagctg
gattaaatca
cttgagatgt
ttctatctgc
acagcagcaa
tacacaaatc
tccaattctt
atgcattggc
tgcaagctag
aaagcgacta
aggtgacatt
ctttcagaaa
acttgatctc
acaatggatt
tacctctctt
attcgatyggg
ccctctectgt
gctttgcaat
gcaaatctat
ctggtcaact
gcgtttgtcec
gaaattgcaa
ggcacgtcag

gatgcaacgt

ggttgcgtgg
agagaagata
tcacatagac
agacatactt
ttgatctttt
cttttctttyg
gcatgattgt
ttccggatct
aatatcacta
gttagtctca
gatcgccaca
atatttgtca
aactccgcegt
ctaatcatcc
gagtctgccce
atggaagcta
gcaactgacc
gtactccgta
agtgtccgaa
gagaaaagcc
tatattacct
ccctattgac
ttattgtgcc
cctggacacc
cgacaagtca
gccttaatcet
acagtccgtc
tccgecggaat
aaccaaaagg
tcattgtatg
ccgaggattt

tcgaacaatg

107

tctggaaaaa
aagggtaagc
cgtggagtct
cctgggtgcet
tttttatttt
tatattgtat
ggagcgtatt
gatgcatgta
tatatgcttt
tccatagtygg
agaagatttt
gcttgatcta
tgaaggacga
gacgacatac
ctctttgatc
ggagctgaca
atgtactggg
ggtttgtgta
ccaatgacca
acaagtatat
tcttcctgaa
gagccecgtta
aaccgccttt
atgtctgctt
attcttgaag
tcttctgatc
tgcaggactg
cggcacaatc
caaggatcaa
gcagtacctg
gatgcgtctc

gatggggcge

cagcagaaag
agagcggtceg
cacaggtccc
catgatttct
ttttggattt
tgcattaccg
ttcctecgatt
tacaggtcat
ggagacgatc
gcattagagc
gtaaatagta
cggagtacat
gctttgacac
tactccgtat
cacagtccag
ttggctggaa
tcagttttga
ctacctgcaa
atggccctta
catgtactcc
gaccgtttct
tggctcaaaa
ctcatcataa
tatatcctgt
ggcgttgeag
acgaagctagg
ctttctcgee
tgggaggtta
tcaatgagce
ctccttgatt
tttggecectyg

ctctecegtygg

170/219

24600
24660
24720
24780
24840
24900
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400

26460



gaatattctc
ttctcatctt
gagtgcggga
ttcattcatt
cacctctgtc
ggaacgctac
tgatgctatt
tcecgettget
aaccaaggac
ggctgtctygg
ggagaagaac
aaagattttg
tcatgtgltcyg
cgaacacccce
tttgatcaat
aatlttccag
agcaaaacta
gggggtcgaa
ggeegggetyg
tggggggcga
aattgttagg
tcattgettce
tcactagatt
acactataca
ccgattecett
tttgecctttt
tttgtgtttyg
aacatcgata
cttatceaag
gagcacattg
taccccgaga

gcecectcaaga

ttggcttgta
ggtagtattg
tgtatgcacc
cactaacgcc
ggaaactata
accaatatct
ctcggegtcce
attatgattg
agtgatcgtyg
atgtgtgtca
tggatagtgc
ctgggttatg
ggattgttca
agaaacaaaa
gtagcaaccg
acatcatctt
gaggagcaaa
cccgcagect
ttgaagagag
acacgctgac
tggaaggtygg
cctgattegt
gcccaccatg
gggcaaagct
ggcaattgca
acctctctcc
cggggtcetat
ttaacaccct
tggttccgat
gcccgaagaa
ctegetectt

ctttccagcea

43535

ccttcececgag
ggcatttctt
atccgtggag
accacagcaa
tcgcaagaga
tctttacctt
cgccatctge
aggatggggt
cagtaccgtt
catctccgtt
cattcagtat
gcttagtttgt
tcgtggtcaa
gatttaagcc
tcagtatcct
atctacatgc
aaagazaatct
taagattaag
ttgccatata
ataatgctag
cttcatctac
atgagtcttt
tgcgttacta
cgtggacgac

tacatacgtc

cgagcgctat

catcacagtc
attcacaact
caccaatgcc
gacccttteg
cgcacccecett

gagcgaggge

tctgtcttaa
cgcccgagtce
tctgggggta
gttctggcat
cgtcctcgga
tttcacatcc
gtccggcgcece
tcaagaaatc
ctggcagagg
ctacttgtac
agtggaagaa
gtactgggcg
cactgtttag
ccaattaact
aggtcgtgat
aaccaaaaac
caggtttggt
agtcttacgc
gcgctacata
cgcgtcgagce
gaatctgggt
aattttctgg
gaacctttcc
catcagatcc
tggecctttce
gatacctaca
cagtcgctct
actcgatcca
ggctctgeccg
ttcctecttcc
tcttacgceccce

ttcacgtcga

108

tatcacttcc
ttgtcgaccg
agtgaactat
caatcctttc
cttgctcatc
ggcgtattgce
atgcagttct
tggcggagag
ctcgtgggat
ccagctgcgce
attggccttg
gttggtgggg
attgtgatat
accttgaagg
tcccececagec
tccctggeat
ttttaggaat
tctaccgatt
atcctaaagc
ggcgaatcct
gtttcctcga
ttgcttgact
ccgattcttt
atactgcctc
tgatcatctg
ttcagggaca
tctggctgat
aatccatcga
agatctgtaa
agaagcgccg
tcgacgccga

aggccgagat

cgcctgtact
ggcttcggca
tccgactgcet
gttggccact
cctctetttt
accttgtctg
tctgctcgtt
cgacgggcca
atctttgggt
ggcaacatgc
gaactgcgca
agatttaaat
atattttcac
gctcatgaga
agagcgagat
atattaacag
agccgaacge
gagctagccc
ggtcagggcee
ctggaaccaa
ttggatctta
ctgaccgcgg
gctgcagcecta
gttgcataac
gccegtgtte
aggaglggacc
gaccaagtgg
cactgcccgg
cctgattaga
cttcctettt
gccgaagccyg

tgagcgegtc

171/219

26520
26580
26640
26700
26760
26820
26880
26940
27000

27060

27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
2832C

28380



caaaaccact
caggagcatg
ttggatgaat
accgttgtgt
tacgatgtct
cccggltgatce
cttctggttyg
cttctgasag
gataagctct
actggcgacg
gccettgggtyg
atgatctact
ttccttttga
gatcgcaaac
cccgaattge
tatgccattt
tgcttcgata
ctcactttgg
éattcttctg
aaattggatg
ggctggacte
ggtcagcagceg
cgtcagagca
tctactttig
cctcccaact
cttgcttaca
gtccgcgaag
ctgaaggacyg
stgatcaccyg
gaccgtgage

tggcgtaccea

gaaaltcttga

atggtgacaa
ccygtcgcgcec
actggtacta
ggcagcgcca
gggtataccg
tcatgtcggt
aaggcagtgt
actctatcca
cgtttgtgca
cgggcttgaa
tyggttgtgaa
cgactgaacg
ttttcgececat
gctccaaget
ctatggaact
tctgcactga
agactggtac
gtgaggctgg
ctgctggacc
agggtgaagt
tgggcaagaa
ttgagtctgt
ctatcgecgac
tgggtgtcaa
acgaggagac
agtacctttc
agatcgaatc
atgccatcaa
gtgataaccc
ttcectcattct
ttgacgataa

agactaagga

43535

taccttcgat
gttcttcgtce
ctcgctcttce
gaggacattg
tgaacggaaa
gaaccgcacc
cattgtcaac
gctcecgtect
tggaggtacc
gaacttggcc
gaccggtttc
tgtctctgcec
tgccgetteg
tctgctcgac
cagcttggcecc
gccattcegt
cctgaccgga
ttcaaaggtc
cgacaccact
cgtcggtgac
cgacactttg
tcaaatcaag
cattacgacc
gggtgccecce
ctacaagcac
ttcggagacc
cgaactgatt
gtctgtccaa
attgactgct
tgatgccccc
gctcaacctt

tatttgtatc

attccegttc
ttccagatct
accctcttca
agcgagttcc
tggcaggaga
aaggaggaca
gaggctatgc
ggcgatgact
aaagtcctcc
agcaacgtta
gaaaccagcc
aacaatgttg
tggtacgtgt
tgcgtectta
gtcaacacta
atcccctttg
gaggatcttg
gaagctgatg
ctcagttcteg
cccatggaga
tcttccaagg
agaagattcc
aatgaccgca
gagaccatca
ttcacccgta
gagctttccce
tttgcecggtt
atgttaaatg
gtccacgtcg
gaacatgaca
gaagtcgacc

actggatatg

ccggtttcat
tctgtgttygg
tgctcgtgat
gtgggatgag
tcaccagtga
gcggtgttgce
tttctggcga
tgattgagcc
aggttactca
ccatgcctcc
agggtagect
aagctctgct
ggcaagaagg
ttatcaccaqg
gtcttgctygce
ctggtcatgt
tcgttgatyg
gtgctcacac
ccagtgctca
aggctacttt
gcaacgctcc
agttctcctc
atgcttccaa
acactatgct
acggtgctcg
agagccgtgt
tcettgtect
aaagcagtca
cacgcaaggt
actctggaac
ccactaagcc

ccttggcaaa

tgagctcttc
attgtggatg
gtttgagagt
catcaagcct
taagcttctt
ttgtgatatt
gagcacccct
agatggattg
ccctaatctg
agacaatggt
cgtccgtact
gttcattctc
tgtgattcgg
tgttgttcct
tctgagcaag
tgatatcgct
tattgctgga
cgagttggce
tgccttggtyg
ggaatggctt
cgttgtttct
ggccctgaag
gaagaccaag
ggtcaacaca
tgtgcttgct
gaacaattat
gcagtgcccg
ccgtgttgtce
tgaaattgtt
caagattgtc
tcttgatcct

gttcaagggc

172/219

28440
28500
28560
28620
28680
28740
28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120

30180



cagaaggctc
cagaaggaag
gatggaacca
ggctcgcaag
ctgtacgaga
gttctgatcg
gagagagagt
attccgacta
cagcagaaaa
tctatgatgg
tccgtegetyg
cgtcaaggtce
tgcttgatca
ggacaggtca
aaggtatgtc
ctgtcgaggyg
gatctgttct
tctataagca
taacataatc
tctgaacagt
ctaccaaggc
cattgccgceg
gaagttgcge
cttcgactac
ccgtcccaag
gttgcaagag
ggtggtttga
tcaagtggtg
actatatgta
cgtgaggcca
atcagcttgt

cttgtttgag

tcecetgatcet
agattctcct
écgatgttgg
aggatctcac
agcaggtcag
ctcacctgta
cgcagcgcaa
tcacatcccc
agcagcaggc
aacaggagct
ctceccttcac
gttgcaccct
gtgcctacag
ctatcagcgg
gtatttccca
tctgtccaag
tggacagttt
cgagccgtac
aacaggagag
gccatctacc
cgtcccttcece
tccggtgteg
ctcgteccect
ggtggctgtt
gacattgcca
caagtcgacg
agatttgtat
tgtgacattt
gaaacaaatt
ggtattgcct
tacgaggtta

aggatgcagt

43535

gctccgtcac
tggtcttaaa
tgctctgaag
caagatcgct
catgatgcaa
tccececeecgge
gggtgctgeg
tggcgcacag
ccaggcagcet
ggatgacagc
tagcaagttg
ggtcgcgact
tcttagtgtce
tatgctgatg
tgtcgaccaa
gaacgcccgce
gccatccaca
gtgatgaaaa
attctgatat
tcctccaget
gtgagtcaat
cattctcctg
tcaccaacga
ggttgattga
ttcgtcgecce
ctgaggccca
ctgtaaacat
aatacattta
cgtatagttg
tggtagagaa
gggctcgaaa

ctacccgtta

acctgggttt
gatgctggat
caggcccacg
gaacactacc
agatttaacc
cctaccaacc
atcaccgcectc
gccctgecagce
gcagctggcc
gagcccccca
gccaacgtta
attcagatgt
atctacctgg
agtgtctgct
atgatttgct
aacccaatat
ttgcgactct
cttccceccttt
tgatctcgag
gattcagcaa
ccgcgagaac
cggcactgaa
atttaaggtg
gaacgtcctc
tgaccagctc
gaaggagctg
agagaggagg
tttttggett
aatggctcct
cagtgtagac
tgatcggecce

tgtagaccta

110

acgctcgtgt
acaccactct
tcggtgtcge
ggaacactaa
agcccgcecce
cacactacga
ccggcagceac
aatcgaactt
ttgcagacaa
ctatcaagct
ttgctatccc
ataaaatcct
atggtatcaa
tcctttcaat
aatatgttac
tttcaacgtc
gatctacctt
catttgtcct
ggcgagtttyg
atctccacct
aagggcatgt
ttcattcccyg
acattgactg
aagcacctgt
aagcgggagg
caaaggaagg
ttgttgaatt
ttattgaagc
actctgtact
tcaaatgtgg
accataactt

attatccagg

ctctcccaag
gatgtgcggt
gcttctgaac
gatgaaggag
tccagtacct
gaaagcgatg
tcccgaagcet
gaacccccag
gctcacatcg
gggtgatgca
gaatattatc
cgctttgaac
gtttggtgat
ttccecgegece
tgtgtgaagt
tacatcattg
tccaactatg
acttcatagc
agccttccct
tctcgattaa
actggggcct
agctgaatga
tgctgatgat
tcagtgactt
cggaacggaa
tctagaggtt
ttagaaatgt
attcttggaa
gtccaatcgt
cgatcgtccg
cttgtagctc

atggtcgaga

173/219

30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
31980

32040

32160

32220



atacttctca
aaagactggg
gcttctt£tc
taaaagtgta
tgaccgatat
tcgagctgac
aatgttgcct
gccaacattt
gtattataag
ccaacagttyg
attgtagtag
gcagltaccca
agtgctggag
gggtagactt
tttcatttygg
atggacatat
cttgaccgat
actggccgat
tgcaaaagca
ggtgcggttig
ctatgaattt
agctgcacat
cacceggggy
gaggcatata
attgtaggtc
trtcgeecgec
tgatattgcet
gaagcaccac
ggcaggtttc
tgcacgcatg
tgtgccagday

tggaatccte

atacacaggg
taat&ccaaa
tctgcctcat
cgtgccccaa
atctatagaa
gtggacttca
tgaactcgag
ttctataata
caltgaatcat
aaagaccacc
ggcatatggce
cctttgacaa
gcgeegttgt
cggtctggtce
atgtagttgce
ggcgeatege
gtagttttgce
atcgtttt;t
ttaaccgcat
gtagaagtac
attagatgtt
ggattcaaag
ccacaaacag
acagcaccct
Lcoatatcag
tggacaacatc
gtcggactgg
atcatattga
atctttatct
aatatgacat
ccattageat

gaattlitttc

43535

ttagacccca
aaatgtgatt
agtgaaggaa
ttcggtagaa
acatatgaag
aatgcaggat
attataatgc
cataggtaaa
tcaacgcgag
aattccctag
gatgccggagt
tccaggattc
catagaacca
gcaggcattt
ccttgecagtt
tggttgtggt
tagtggtyggt
tggatgggga
tagtaggcat
agaattccga
gaagagcagg
aacccagatc
cattggaaag
gcactaaatg
ccaaggcgag
atttgtgaca
ccaaaaggac
ctgatggaga
gttcaaagaqg
tgccggggag
;gtattgaag

tttgtcttct

gatatatgat
ttgcagaggg
acactatatt
ggataggccc
tagccgcecttyg
gctttgttcc
gaaaacctcg
cgatctgtga
acttcaagct
atcccactga
ttgattgcaa
aggtgcgtcg
tttgcaggag
gaggtccttc
cttcttggtyg
gcttggtttc
ggccttggtg
caaggcaagt
ggcagtcttt
agtgcttcca
atttagagcc
agaccagttg
cgtagctggce
gtcacatcca
agagtgttct
aagaccatca
gcctatgaga
gtagttgctt
gaaaacatgt
gggcaaatgt
caaattatag

aacgcctagt

atgtcacctc
tcaaagctat
cttcatggta
tgtttgaaaa
gcccecttetcece
tttgtactgc
tagagccgat
attcagaaag
tcatgaaatc
tttcgattac
agaatatatt
acgcecgeegt
ttaccgtcaa
gtccagccca
tacatttcca
gtgttggatg
gttgtggtgce
ctctgaatag
tttgaggtgg
caataaccat
tcttgactca
ctagggcgct
atcatgggtt
agccattccc
tgagcaatcg
ctacctgctt
gtcacgaagt
tgcttgtcectt
gccaaactgc
ttgtgaaaga
aatggcactg

catgtcttt

agagaggggc
atcggatact
ggcaaagagg
ttccacattt
atttgaagct
catgcaatat
cgcagcccga
ctcccacatt
cttcaggaac
gacattccgg
cccatacatt
gattacaact
ttgattcggt
cattatgtcc
ctgtccatgg
ttttggttga
ttgacgcagce
tcataaattt
tcgctccaat
acgaagagca
cacattcatt
ttgtcccagg
ctccagaact
aggtttgagc
tggtgcaggt
gaggtgcacc
tgcttggtcyg
tattttgcaa
caaggataga
actaggatac
catcazaatg

ccaggttgtc

174/219

32280
32340
32400
32460
32520
32580
32640

32700

32820
32880
32940
33000
33060
33120
33180
33240
33300

33360

33480
33540

33600

33840
33900
33960
34020
34080

34140



cttgaaggct
taaaacgtaa
aggctgtctc
gactagcaag
tggtgatttt
gcacccttaa
tctgtaagat
gaatgacatt
aggccaacgc
gcettgattt
gaagcattca
cttcgtacat
taatttgaag
atttcggtta
ggttcaaagg
ccgttggata
cagcgccaga
tgagtcattg
tgacaaggga
gcctagactyg
gcgttttagt
atttttcttce
agaccgagaa
acttactacg
cgtcttccag
tcaaaaaagc
tgtaactttc
cttcagtaga
cttcagctctc
caggcaatte
gagggatgtt

Lctttttctt

ttgtctggtc
atgattcacc
gaaacccctt
aaaacgtcac
cgttctttgt
tccaaatctt
atgacattac
gggttgacta
gcaaagcggg
tgacatcttc
gaatgcgggce
tgtctgcgtc
aaattccttc
gcaaggtaat
caagacggaa
agctgttgat
ggacctccca
atcttaatga
attatgtgtg
tcccaccgat
aaaccttect
gcatgggaat
cgcactattt
agttcttaga
gctgatgata
ttgtaatgat
tattcttaag
ttgtgaaaac
ttgggtttge
agaacggcgc
ttggttcggy

cceccatygatg

43535

tcccagaaat
cgagaaagga
gaatgcccaa
ttgacttctyg
aaatgcatag
ctgtagacca
tctgatacag
acgaaggccce
accaacatcg
ccatttgtca
caaccggaag
cttgttgctg
gaacgtgtga
aaagtaaaat
cgcgccgaag
ctcttggtgce
agctcgtgac
ggatccgaga
cgctttctgt
cgagatccat
tgaactcccc
cctgecegtte
cgagtgaacy
ccagtgtaca
tccttcgcaa
ttttgcagga
cgtgcagttt
agcgattygtg
tgtttacgtt
cttttaagat
gcatcggcett

tctgctagta

ggaaggactc
attcataatc
ggaagaaagg
agatccactc
gaccagatga
agcactcggce
atacgtggaa
cttcacgcag
aéctccccat
aagtcattat
tgacaatcta
aaaaccacct
actttgtatt
cattccacaa
tgttcatgta
ctgaaattca
gcatttggta
acttactcgc
attcccgagt
gtcaccagtg
tgtccgggac
ggttgacgag
tataagtcag
ggttgcgaaa
tggagctttt
tgtcttcgceg
caatatcctg
cgcggggata
tttgagaccg
tagttttgga
gtagtgaagg

gtagtatatt

112

aagggtatgt
cgaggaaggt
aaattcctac
agatagcaga
ttcgaggaat
tattgatact
tggaaacatt
tgacgaggcc
tctcggggag
tgaacgcctg
ggagatcagc
ctatcggaaa
tattgtccac
atgggagcge
cccagctagt
tttcceggat
tgagatcgtt
cggggatccc
ttttcaatat
acaacacagc
ataggctggt
atagttactyg
ggctttgtac
gtattgataa
gccgcgatct
ttctccacgg
cttttgttcg
ggcacgtgct
ggtggtgggt
tggtggcgac
gggcggtcge

tcttgertte

atacagcttc
cagacacata
ggctgggtca
agaacgtgtt
cttcttgtta
gtttcgagag
gcgggctttce
ccaaagttca
ctgagggccc
cgtcatttcc
acttggcaga
aaagaccttg
atcctttgaa
actcactgtg
aagggtgaga
cctgggaaaa
cttgagcccg
agactgcata
cctctgattt
agtaacggtc
ccaaagtgga
atgggggctt
ttttttgtta
attccatcat
gggaggaaat
ctcttgggtt
gtttccgatg
ggaccagaaa
cgatctgatt
gaggaagttg
tttgctggtt

cttttccaat

175/219

34200
34260
34320
34380
34440
34500
34560
34620
34680
34740
34800

34860

34980
35040
35100
35160
35220
35280
35340
35400
35460
35520
35580
35640
35700
35760
35820
35880
35940
36000

36060



éctgagatgg
atgagaacaa
agatattcct
ttttggagaa
ccatatttca
agaataggct
acaggcgtgg
ctctgcggag
agcttagecg
ctactccgta
tatttgaagt
ctcecgtaata
ttcatgtacg
gaccctaagg
agttgtttac
ttgttactcc
gacttitggtc
ggagcagtga
ccgacgagyga

cttttattct

aagccgatag

catttgcaat

ttaaatgaga

o+

gatttacge

cagatccata
tigctgeceat
ctcagygatgca
atgtacctct
cgtggecaagt

gtgggctatc

tagtttcagt
tgtgatgatg
ccggcagaat
aatgtatttg
ttgttttcca
ctctctggaa
gacaggagttt
aéqgaagaac
tccagcecttgg
caacatacqg
gtggacctga
tgtacaccgt
tggatcatta
ggccttetygg
ccgaactgtce
cccttatcta
cagcgccgcec
ttcetatage
Lcaaagagat
cntggggaac
gcccagtact
ctgtgacaaa
tgcctgggat
tacageccgtt
tcgetggtea
cacggttggg
agcececttygt
ggcgattgat
gttgtcgcqa
gcccgggeea
atctgccgga

gccecagtet

43535

ggatgaaaat
ggggagaaaa
cgctceccaccg
tagttacaga
tcaagcaatt
ggccgetgga
cccectgaca
aaaaggcggt
aagataaccc
agtactcata
taccgactgce
tcactgactc
tgagttcoag
aaagaaaaat
gggtitatgca
ccgcaggatc
tgggatagac
ggtagtcgeg
ccgacaaaca
ggcaatatca
cacaacagac
agcagagttt
agacgttgac
acctgcacca
ctggccatct
2lgacctgtce
gtctccattg
gtgatcatac

aaggtagcgg

tcatcgcact

ttatttggtc

gagaacaatg
gtgatgtggyg
aaaaacagtc
aaggcattag
actcgtccaa
aaaagtggga
ctgggggaga
caactgctgc
tagaggaata
caactctgta
tcctcaaacc
acattgatta
cattgaatat
cttgtctttt
tcttcaggcc
gccaaaatge
ttgacagaga
acgactgcgg
gctattgatg
tgcttcatca

tctttaggca

aacactgttt

cagacattca
aagcctcgat
gcectgtttet
gaccactgcc
atattcccac
tgtgcatgcce
tcgtgggtat
aggactgtag
tcagaatatc

gtcegtggaa

113

ggataattca
ggtgtcgggy
cgcecggacgg
cccacagaac
tcgtctcteg
aaaggataca
aatgtggaaa
ctccacgtga
tgagcatatt
gcaacccctg
ccttaaaccc
atcacattag
aagctaaaac
gcaaatcaaa
tgtggagetyg
ctagcgagac
accaaacltgg
tgatattgcg
actatctcat
gtgagttgac
ttccatatgg
ggaaagtaaqg
gatccttttc
cgtcttattt
ggtcgttgga
acatttctgg

gttcttttte

ctaattattc
accgacggga

ccatttgttg

gtggatggaa
gatagctccg
gtcatccccc
aagaattcat
gagggtgcag
ttctgtggce
tgtgggggaa
tgtcacgtgg
ctacggagaa
atgtgatctg
gtatcgagta
atctctecgtt
cataccccct
atatatatag
tgtcatcatt
tgctacaggt
cgacttgcta
gacgattgcyg
tgttgcggeg
catgaggcca
caacggttat
gaatccaata
gcctatgtcea
tacggccgca

tattgggttyg

ggaagtttgt
tcagtgtttg
cagatacgac

ggattatttg

176/219

36120
36180

36240

36360
36420
36480
36540
36600
36660
36720
36780
36840
36900
36960
37020
37080

37140

37440
37500

37560

w
~J
[}
N
D

37680

37740

37800



cgcatgccete
ctcatcaact
gctccgaaga
ttgctgtgte
cgaggctgeg
ggaagtgaca
taaaggggcet
gtgtatattt
ttccgtaate
gaaacaaacg
aaacactccg
agacgctatg
tctagcagag
gtagtaatcg
acccctctgg
ttecegegteg
tcactaattc
attgcaaa

<210>
<211>

<212>
<213>

267
556
PRT

<490> 267
Met Glu His
1

Phe Asp Gln

Ala Phe Asn

35

Gly I Lys

Leu
65

ccaacatttg
gatggcagta
tcccgaacca
gatgaggtcc
agtgaccatc
tgggccaagt
tgatcagctt
aataaaaata
cataccccgt
gggatatagt
cagatccctt
tgccgtecgtyg
gaaagtttcg
actggacatt
taatcatgta
cagcattata

actacctgat

Thr
5

Glu

Lys

Ala

Ala

Arg

Ser

Asp

ITile Gln

Gly

al Leu

70

43535

ggcctttc?t
ccgatccaag
aaaaacctgc
aactaatgaa
aggacgtgga
acaagtcagg
tgcaaatatt
gacgccactg
actctataca
cgtggcacct
ccaacacagt
acttgttatg
atgtgcatgc
ccatgtactt
gatcctcttg
agaggataga

cccccaattce

1 Val

Ile Tyr

Phe Arg

40

Glu

His Ser

tcggcaatgg
ctctgagcta
caaggactca
cgatatcaat
gggaggctgt
aaaaaaaaat
tcgacttgac
gcaatttgta
aagtactctg
ttccecgtgtt
acataatcct
ccaattaacg
cgagccctaa
tgcacgctat
cttactgegt
gagaccgcat

actcaacatg

Penicillium coprobium PEF1169

Ser Ala

Tle
25

Asp Ala

Arg Leu Val

Arg Gly Asp

Ala Leu Phe

75

114

cggtccatcg
ccétctgaga
atattcagta
gccactcggt
atcacagtcc
gatctggcct
acggactata
attgataaag
tgctcecgtac
ggcggacttg
gcagcgaaga
gtggcagaat
aaagtcccag
aacatatttc
tggctccttt
gagagaatac

tctcacattc
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Arg Asn
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Cys Val Leu
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ctcggacgcg
caacgacctyg
tcaatgattt
cgctggggga
aaaaagatgt
tcaagtatca
tttgcgtttt
gtaagtctta
ggagtacacg
cccgtaacgt
gcgatctgat
tgtggagcaa
tgcggagaat
tatcccatat
gtatcgtact
acaagagaaa

acacttccag

Pro Ala
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Ser Arg

Ile

Ala

Val Gln

val Gly
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Gln
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Arg

Arg

Leu
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Pro

Arg

Leu
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Phe
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Arg
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Leu
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Gln
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Leu
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170

Ser
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Leu

Glu
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Arg
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Met
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Glu
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Gln

Glu
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Ser
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Leu
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Gly
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Gly
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Gly
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Ala
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Ser
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Gly
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Val
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Val

s
oo
[

(G2

Val

Arg

Ile

Phe

Lys

535

Al

o)

43535

Gly

Val

360

Thr

Val

Lys

Asp

Arg
440

r Tle

Met

Asn

Gin

o<
(NS
O

Leu

Glu
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Gly
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Gly
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Pro
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Arg
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Arg
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Leu

Phe
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Tyr
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Leu
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Glu
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Ala
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Val
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Arg
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Asp
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Leu
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Gln
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Leu
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Asp
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Lys
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Pro

His

Ile

Val

Ser
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Thr

Ala

Pro

Pro

His
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Ser

Leu

Ile
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His

Lys

Ala

90

Leu

Gly

Mel

Ser
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Leu

Val

Lys

Lys
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Gly

Trp

Asp
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Ala
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Met

Asp

Val

Asp
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Met

Gly

Thr

Ala
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Arg

Thr

Glu

Arg
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Ala

Phe

Pro
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Met

Ala

Val

Arg
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Asp

Leu

Gly

Leu

Phe
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Thr

Asp

Pro

Ala

Cys

125

Gln

Val

Glu

Asn
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Met

Gly

Gln

Cys

Leu
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Asn

Asn

Ala

Gln

Gly

110

Gly

Ala

Asn

Asp

Ala
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Leu

Leu

Tyr

Asp

Arg
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Gln

Ile

Val

Ala

Gln
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Leu

Thr

Phe

Arg

Thr

175

Leu

Ile

Ser

Gly

Ala
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Phe

Ser
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Lys

Phe
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Arg

Arg

Leu

Pro

Ile
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Gly

Gln

Leu

Pro

Arg

240

Ile
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Thr
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Glu
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370

Leu
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Arg
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Glu

Glu
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Val
Arg
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vVal

Pro

Thr

Leu

Ser

Ala
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Pro

405

Arg

Val

> Pro S

Thr

- Val

485

Met

Ala

Arg

310

Pro

Val

Ile

Ser

His
390

Leu

Cys
470

Ser

Arg

Glu

Gly

Thr

295

Gln

Pro

Gly

Leu

375

Leu

Glu

Ser

Glu

Ser .
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Leu

43535

Ile

280

Tyr

Gln

Glu

Asp

His

360

Asn

Cys
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440

Met

Arg

Val

265
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345
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Leu
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505
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Phe
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Pro
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> Phe
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Arg
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Glu

315
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395

Tro

Phe

Arg

Tyr
475
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Asn

Gly

300

Ala

Ile

Arg

Thr

Gly

380

Lys

Pro

Gly

Ser

Phe

460

Ala

. Leu

1 Met

Ser

Pro

285

Leu

His

Asn

Leu

Ala

365

Met

Pro

Ala

Phe

Glu

445

Ser

Thr

Ser

Ala

Gly
270

Lys

Gly

Ser

Tyr

350

Gly

Ile

Phe

Val

Gly
430

Leu ¢

Ala
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His
510

Ala

Ala

Pro

Thr

Val

Leu

Ala

Ala

Pro

415

Gly

Trp
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H
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Gln

Gln

Gly
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Gly
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Pro

Ala

400

Asp
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Pro

Ser

Gln

480

Asp

-
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D
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Gln

Gly

Val

545

Leu

Leu ¢

Ser

Glu

Val

625

fis

o
=
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Gln

Met

Leu

Gly

610

Asn

Ser

Glu

Pro

Pro

Leu

515

Pro

Gly

Leu

Glu

Leu

595

Leu

Met

Asp

Arg M

Cys
755

Lys
Ala
Ile
Ile
Ala
580
Asp

Leu

L.eu

Ala
660
Asp
Gln

Ala

Leu

Ala

Asp

Ser

Phe

Glu

565

Leu

Glu

Ser

Arg

Glu

645

Ile

Prc

Asn

Ala

Arg

725

Leu

Asp

Gln

Val

Thr

550

Ala

Asp

Leu

Ala

630

Ile

Thr

Ile C

Glu

Arg

Pro

Ile

Glu

Ser

Pro

615

Val

Val

Ile

Ser

Val

Tyr

43535

Asn
520

1 Ser

Gln

Pro

Leu

Gln

600

Leu

Gly

Ala

Ala

Arg

680

Ala

Pro

Glu

Asp

Arg
760

Thr
Arg
Gly
Ser
Pro
585

Pro

Arg

Ala
Tyr
665
Met
Leu
Ser
Trp
Thr
745

Asp

Glu

Ser

Val

Ile

570

Leu

Ala

Thr

Glu

Tyxr

650

Leu

Met

Glu

Leu
730

Ala

119

Ile

Asn

Gln

555

Arg

Asp

Ser

Ala

Leu

635

Ala

Arg

Ala

Ala

Val

715

Leu

Tyr

Met

Ser
Thr
540
Trp
Lys
Leu
Ser
Leu
620
Thr
Ala
Gly
Val
Tyr
700
Thr
Lys

His

Lys

Arg

525

Arg

Pro

Trp

Arg

Ser

605

Gln

Ile

Met
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685

Ser

Leu

Ser

Ser

Ala
765

Arg

Pro

Gln

Ile

Pro
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Arg

Ile

Val

Thr
670

Leu

Gly

Ser

Pro
750

Tyr

Val

Arg

Met

Met

575

Gln

Val

Met

Val

Leu

655

Ile

Thr

Arg

Gly

1 Gly
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His

Pro

Thr

Arg

Gly

560

Asn

Phe

Asn

Gln

Thr

Asp

Trp

Asp
720

Leu

Val
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Ala

Glu

785

Val

Ala

His

Pro
865

Leu

Pro

Glu
945
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Ala

Leu

770

Val

Glu

Ala

Pro

Ala
850

Gly ILc

Gly

His

His

930

Thr

Leu

Glu

Gln

Ser

Met

Asn

Thr
835

His

Pro

Thr
915

Arg

Pro

Thr

Ala

Thr

Met

Asp
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Leu

Ser

Asp
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Gln

Ala

Tro

Gly
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Gln
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Gly

Leu
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Arg

Thr

Val
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Glu

Leu
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Tyr
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Arg

Gly
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Val
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Tyr

Ser
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Tle
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Pro
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Arg
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Trp

Pro

935

Phe
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Arg

Gln
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Pro
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Leu
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Arg
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Thr
Glu
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Trp

Arg
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Glu
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Leu
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Leu
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Ser

Leu

Arg

Ala
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Leu

Ser

Leu
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Ser

Ile

Thr

Leu

Gly
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Tyr

Leu

Arg

Leu

Asn
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Glu

Ser
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Thr

Gln

Ile

Ala
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Ser

Val

Pro

Met

Gly

940

Tyr

Ser

Ala

Val T

Gly
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Glu

Ser
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Glu

Ser

Ser

Phe

Ser 5
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Ser

Leu

Gly

Gly

Glu

Leu

Ile
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Lys

Trp

Leu

Tyr
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Leu

Arg

Ser

Leu
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Asn Asp Pro Ile Gly
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Pro

Tyr

Glu
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Gly

Met
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Pro

Ser
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Gly
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His
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Val
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1085

Cys
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Gly
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Val
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Val

His

Leu

Ser
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Pro

Leu
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Gln

Arg

Gly

Pro

Glu

Ser
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Thr

Pro
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Gly
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1050
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1080

Arg
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Leu
1110

Ser
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Glu
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Thr
1170
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Leu
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12690

Ala

Leu
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Leu
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Leu

Thr
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Ala
1620

1635

Ala
1650

Met
1665

Leu
1680

Ser
1695

Thr
1710

Ser
1725

Glu
1740

Asn

Gly

Glu

Ala

Cys

Leu

Ser

His

Leu

Thr

Val

wn
)
[

Thx

Ala

Pro

Leu

Tyr

Leu

[9p]
0]
o]

Arg

Leu

Glu

Ala

Thr

Leu

Val

Lys

Leu

Ala

Glu

Leu

Cys

Leu

Thr

Leu

Pro

Val

Ser

Gly

Leu

Gln

Ile

186/219



et S AR SR

Gln

His

Asp

Thr

Asp

Val

Phe

Met

Glu

Arg

ASD

Arg

Tyx

1745 -

Ala
1760

Cys
1775

Thr
1790

Pro
1805

Arg
1820

Leu
1835

Ile
1850

Ser
1865

Gln
1880

- Leu

1895

Lys
1940

Gln
1955

Leu
1879

Thr

Val

Asp

Pro

His

Ar g

Ala

Trp

Ser

Asp

Leu

Gly

Gly

Asp

IJyS

Tle

Ser

Leu

Leu

Ala

Glu

Gly

'~
G1L Y

Ser G

Arc

SRS

Ser

Leu

Leu

Thr

Thr

Ser

Val

Ser

Trp S

Leu

Gln

Val

Lys

Pro

Arg

Met

Arg

Asp

Cys

Ala

Ile

Ile

Phe
1750

His
1765

Lys
1780

Glu
1795

Ser
1810

Ala
1825

Gly
1840

Ser His

Arg

Val

Leu

Val

=<
[0}

Val

Gly

Val
1870

Ala
1885

Pro
1900

Gln
1915

Tle

1930

Leu
1945

Leu
1960

43535

Arg

Leu

Gly

Gly

Tyr

Ala

Leu

Ile

Pro

Thr

Gln

Ser

Phe

Leu

Pro

Gly

Val

Ala

Val

Phe

Gly

Val

Asp

Ala

Asp

Ala

Ser

Val

Ser

Leu

Val

Pro

Arg

Val

Arg

Pro

Arg

Val

v
[®]
s

Thr

Ala

Gly

Thr

His

Asp

Tyr

124

Arg

Arg

Gln

Leu

Thr

Val

Lys

His

Val

Ala

Thr

His

Glu

Val

Asp

Gln
1755

Gln
1770

Ile
1785

Leu
1800

Leu
1815

Ala
1830

Ser
1845

Val
1860

Leu
1875

Leu
1890

Leu
1905

Gln
1920

Lys
1935

His
1950

Ser
1965

Arg
1980

Tyr

Lys

Leu

Ser

His

Gly

Glu

Leu

Val

Met

Al

o]

Met

His

Val

Pro

Met

Leu

Ala

Lys

Val

Ala

Ala

Val

Leu

- Asn

Ile

Leu

Asp

Thr

Ala

Ala

Arg

Ile

Arg

Pro

His

Gly

His

Thr

Pro

Ala

Ser
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Leu

L.eu

Ala

Val

Ala

Asp

Arg

Thr

Giy

Ser

Leu
1985

Thr
2000

Ile
2015

Arg
2030

Arg
2045

Asp
2060

Gly
2075

Gly
2090

Thr
2105

Ser
2120

Tle
2135

Ser

Ala

Glu

Ile

rry

Lrp

Ser

Leu

His

Asp

Ala

Leu

Val

Leu

0!
v

Phe

Ala

Lys

Gly

Sexr

Asp

Gln

Gly

Ala

Val

His

Leu |

Thi

Leu

Asn

Ser

Ala

Leu

Glu

Ser

Ala

Trp

Gln

Ile

Val

Ala

Thr

Phe

Tyxr

Thr

. Gln

Glu

Trp

Lys

Thr

Gln |

Thr
1990

Gly
2005

Leu
2020

Thr
2065

Leu
2080

Leu
2095

43535

Arg

Pro

Thr

Asn

Ile

Pro

Ser

Ala

Tle

Glu

Asn

Pro

Pro

Leu

Gly

Ile

Ile

Ala

Ser

Leu

Val

Glu

His

Leu

Leu

Tyr

Pro

Arg

Glu

Ser

His

Asn

Cys

Val

Asp

Leu

Ala 1

Leu

Val

Ile

Ala

Leu

Asn

Leu

N

(@3]

Leu

Ala

Leu

Asp

Ser

Ala

Lys

Ala

Ser

Asp

Phe

Pro

Ala

Gln
1995

Asp
2010

Val
2025

Ser
2040

Gln
2055

Gln
2070

Thr
2085

Cys
2100

Gly
2115

Arg
2130

Gly

2145

Pro
2160

Asp
2175

Asp

Asp

Ala

Asp

Tyr

Leu

Ser

Arg

Ile S

Pro

Thr

Val

Phe

Ser

Tyzr

Pro

Ala

Pro

Ile I

Arg

Gly

Val

Ser 1

Pro

Pro

Leu

Tyr

Ser

Thr

Ile

Val

Thr

Leu

Leu

Thr

Thr
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His

Leu

Val

Asp

LyS

Tyr

Tle

Leu

Asp

Ala

<210>
<211>
<212>

<213>

Ala
2225

Leu
2240

His
2255

Pro
2270

Asp

Val

Leu

[
0]
o

—
-
[

Asn /

Gly

Ty

Thr

Leu |

Ser

Leu

Ala |

269
50¢
PRT . )
Penicillium coprobium PF1169

Arg

Gly

Trp

Tyr

Thr

2

Ar

<

C

Ne

Lys

Ile |

Ala

His

Glu

Cys

Ala

Glu

Ala

Ser

Ala

Trp

Met

Arg

Ile

Glu

Leu

Thr

Thr

Glu

1 Asn

Glu

Phe

Ser

Arg
2245

His
2260

; Pro

2275

Ala
2290

Ile
2305

Cys
2320

Ala
2335

Lys
2350

Ala
2365

Leu
2380

Leu
2395

Thr
2410

Gly
2425

Cys
2440

43535

Ala

Ala

Gly

Val

Ile

Gly

Pro

Ser

Asp

Val

Ala

Lys

Val

Asn

Ala

Gln

Ile

Ala

Leu

Ile

Gln

Leu

Val

Glu

Ile

Glu

Ser

Val

Met

Gly

Ser

Val

Cys

Leu

Pro

Asp

Val

Arg

Asp

Asp S5

Leu

val

Ser

126

sSer

Arg

Ser

Ser

Arg

Lys

Gln

Thr

Pro

Ala

Ser

Gly

Val

Glu
2235

Pro
2250

Pro
2265

Gln
2280

Arg
2295

His
2310

Leu
2325

Ile
2340

Ala
2355

Leu
2370

Pro
2385

Leu
2400

Val
2415

Glu
2430

Gly
2445

LyS

Ala

Ser

Arg

Gln

Trp

Leu

Ala

Met

Leu

Ile

Leu

Met

Ser

Pro

Asp

r Asp

Ser

Pro

Ala

Thr

Glu

Ser

Ala

Ile

Ala

Pro

Ala

Leu

Ser

Leu

Phe

Leu

wn
O]
]

Lys

His
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<400> 269

Met Asp Asn Met Asp Asn Met Asn Asn Thr Pro Leu Gly Phe Asn Trp
1 5 10 15

Ala Trp Ala Val Ile Ile Ser Phe Leu Gly Leu Leu Thr Phe Ser Phe
20 25 30

val Ser Pro His Leu Phe Pro Ser Arg Leu Thr Val Ile Asn Gly Gly
35 40 45

Arg Ala Trp Asp Ile Phe Arg Thr Lys Ala Lys Lys Arg Phe Arg Ser
50 55 60

Asp Ala Ala Arg Leu Ile Lys Asn Gly Phe Glu Glu Ser Pro Asp Ala

Phe Arg 1le Ile Thr Asp Asn Gly Pro Leu Leu Val Leu Ser Pro Gln
85 90 95

Tyr Ala Arg Glu Val Arg Ser Asp Asp Arg Leu Ser Leu Asp His Phe
100 105 110

Ile Ala Ser Glu Phe His Pro Asn Ile Pro Gly Phe Glu Pro Phe Lys
115 120 125

Leu Ile Leu Asp Pro Lys Asn Pro Leu Asn Thr Ile Leu Lys Ser Asn
130 135 140

Teu Thr Gln Ala Leu Glu Asp Leu Ser Ala Glu Val Thr Glu Ala Leu
145 150 155 160

Ser Ala Thr Cys Thr Asp Asp Pro Glu Trp His Glu Val Ser Val Ser
165 170 175

Gln Thr Ala Leu Lys Ile Ile Ala Gln Met Ala Ser Lys Ala Phe Ile
180 185 190

Gly Gln Glu Arg Cys Arg Asp Ala Lys Trp His Asn Ile Ile Ile Thr
195 200 205

Tyr Thr His Asn Val Tyr Gly Ala Ala Gln Ala Leu His Phe Trp Pro
210 215 220

Ser Phe Leu Arg Pro Ile Val Ala Gln Phe Leu Pro Ala Cys Arg Thr
225 230 235 240

i
~
&,
o

Leu GIn Ala Gln Glu Ala Arg Glu Ile Leu Glu Pro Leu Val

127
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Ala

His

Asp

Ala

305

Cys

Val

Leu

Gly

385

Met

Arg

Leu

Ala

Cys

465

Pro

Arg

Gln

Pro

Gln

290

Ile

Gly

Leu

Metl !

Leu
370
Leu

Trp

Phe

Cys
450

Asn

Gly

=
-
®

Arg

Ser

275

Pro

His

Gin

Ser

Arg

His

Pro

-
=
)

Val

His

Arg

260

Gly

Tyr

Gly

Pro

LyS

340

Met

Pro

Lys
420

Gly

Leu

Val

245

Ala

Gly

Thr

Glu

325

Glu

Ala

Gly

> His

Glu °

405

Leu

Thr

Arg

Leu

Gly

485

Arg

Glu

Asp

Pro

Ser

310

Leu

Gly

Leu

Arg

Arg

390

Arg

Pro

Phe

Lys

470

Gln

Arg

Arg

Ile

Val

295

Asn

Val

LyS

Ile

375

Gly

Tyr

Gln

Asp

Phe

455

Tyr

Gly

Arg

43535

Ala

Ile

280

Ala

Leu

Gln

Thr

Glu

360

Ala

Thr

His
440

Ala

Asp

Thr

265

Asp

Ala

Leu

Asp

Arg !/

345

Ser

Gln

Thr

Asp

Ser

425

Met

Ala

Ile

His

Glu

Arg

Trp

Gin

Ala

Leu

330

Gln

Gly

Leu

Pro

410

Gly

Gly

Ala

Glu

Leu
490

128

Ala

Leu

Leu

Gln

315

Arg

Ala

Arg

Asp

Met

395

Arg

Gln

Phe

Gln

Tyr

475

Ile

Ala

Glu

Leu

300

Ala

Glu

Leu

Leu

Met

380

Val

IJyS

Glu

Gly

Ile

460

Arg

Gln
Gln
285
Leu
Leu
Glu
Tyr
Ala
365
Asp
Ser
Tyr
Gly
Tyr
445

Lys

Gly

Leu

Glu

270

Phe

Ser

Ile

Ala

Gln

350

Pro

Ala

Asp

Gln

430

Gly

Val

Gly I

Pro

255

Lys

Tyr

Phe

Asp Le

Val !

335

Leu

Asn

Ser

His

Gly

415

His

Lys

Ala

Thr
495

Pro

Gly

Ala

Lys

Arg

Asp

Asn

400

Tyr

His

Leu

Ser

480

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

<400>

270
505
PRT

43535

505

Penicillium coprobium PF1169

270

Met Ile Glu

1

Val

Ile

T &, r

65

Asp

Lys

Met

Asn

Gln

145

Thr

Pro

Leu

Leu

Gln

Val

50

Leu

Leu

Asp

Ala

Thr

130

Leu

Leu

Leu

Val

Leu

35

Asn

Glu

Glu

Glu

115

Val

Leu

Thr

Gly

Leu

Leu

20

Asp

Val

Ala

Lys

100

Val

Leu

Ala

Asp

Leu

180

Arg

His

IJyS

Ala

LyS

Phe

Gly

Lys

85

Leu

Pro

Arg

Pro

Ile

His

Asp

Phe

Ala

Tyr

70

Leu

Leu

Gly

Asp

Leu S

150

r Pro

Ala

Ala

Leu

Pro

Gln

55

Ala

Val

Asp

Phe

Val

135

Asp

Lys

Val

Ile
215

Ser

Tyr

Ser

40

Arg

Lys

Val

His

Glu

120

Ile

r Asp

Trpe

Val

Trp
200

Leu

Met

Leu

25

Ile

Arg

Ser

Ser

Tyr

105

Ser

Glu

His

Ser

185

Leu

Ala

Gly

10

Ile

Asn

Phe

Pro

Gly

90

Arg

Met

Val

Glu

170

Ser

Glu

Leu

129

Ala

Arg

Pro

Gln

Ile

75

Ala

Ser

Phe

Ile

Leu

Thr

His

Val

Leu

Arg

Gln

60

Phe

Phe

Met

Leu

Thr

140

Ala

Ala

Val

Val

Gln
220

Leu

Thr

Lys

45

Asp

Ser

Ile

Ile

Gly

125

Arg

Leu

Phe

Ile

205

Cys

Leu

Leu

30

Pro

Gly

Val

Glu

Glu

110

Asn

Glu

Leu

Leu

Val

190

Pro

Thr

15

Ser

Trp

Pro

Val

Glu

95

Asp

Leu

Leu

Val

Pro

175

Gly

Phe

Ala

Cys

Ser

Glu

Arg

Thr

80

Phe

Phe

His

Glu

Asp

160

Ser

Glu

Thr

Val
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Leu
225

Asp

Arg

Ile

305

Leu

Leu

Ile

Val

Ala

Tyr

Lys
4€¢5

Arg

Glu

- Arg

Ala

Leu

290

Leu

Glu

Asn

His

. Thr

Phe

Arg

Tle
450

Pro

Ile

Lys

Ala

Tle

Ile

Gln

Pro
355

Arg k

Val

Arg

Asn

260

Ala

Asn

Asn

Ile

Leu

340

Val

Thr

Asp

Pro
420

Tyr

Leu

Leu
Thr
245
Pro
Lys
Ala
Leu
Ser
325
Lys
Thr

Asn

Val

+ Tyr

40%

Phe
Ala
Cys

His

His
230

Ala

Gln

Ser

Cys

310

Val

Leu

Thr

Gly

Ala G

390

Arg

Thr

His

Gly
470

Trp

Arg

Thr

Asn

Ile

295

Leu

Leu

Gly

Thr
375

Thr

Pro

Ile

43535

Val

Thr

Glu

Lys

280

His

Gln

360

Glu

Asp

Thr

Gly

440

Leu

Val

Leu

Leu

Lys

265

Tyr

Ser

Pro

Glu

, Ser

345

Phe

Ile

Ala

Gly

425

Arg

Leu

Thr

Pro

Ile

250

Phe

Asn

Ser

Glu

Asn

w
w
o

Val

Ser

Pro

Ser

Met

410

Gln

Phe

Lys

Ser

130

Pro

235

Asp

Ser

Ala

Ala

Leu

315

Gly

Arg

Ile
395

Arg

Phe

Tyr

Gly
475

Cys

Ser

Ser

Ala

Asp

300

Trp

Lys

Phe T

Gly

380

Glu

His

Ala

Glu

460

Phe

Gln

Ala

Val

Met

285

Leu

Arg

Glu

Thr

Asp

Gly

Leu

Ala

445

Trp

Ala

Lys
Leu
Ala
270

Val

Leu

Ser
Ser
350
Arg
Pro
Asp
Ala
Gly
430
Thr

Arg

Ala

Leu

Glu

255

Trp

Gln

Val

Leu

Ser

335

Gln

Ile

Pro

Asp

415

Phe

Glu

Leu

Phe

Arg

240

Lys

Val

Leu

Lys

Arg

320

Thr

Arg

Asp

Met

Asp

400

Lys

Gly

Ile

Val

Arg
480
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43535

Asp Prc Arg Ala Ser Ile Glu Val Arg

485

Glu Leu Glu Val Leu Thr Gly Lys Lys

<210>
<211>
<212>
<Z13>

<400>

271
241
PRT

500

505

Penicillium coprobium PF1169

271

Met Asp Gly

1

Ser

Tyr G

Val

Leu

LyS

Leu

Leu

Ala

145

Met

1 Val

Ile

Tyx

Thr

Phe

Pro

Ala
130

Phe

Trp

Asn

Met

Thr

Thr

Ala

Val

115

Leu

Leu

Arg

Leu

Trp

Ile

20

Tyr

Ala

Val

Trp

Pro

100

Ile

Ala

Cys

Gly

Gly
180

Ser

Ala

Leu

Ile

Ile

Met

85

Asn

Phe

Ala

Phe

Ser
165

Asp

Asp

Ala

Tyr
70

Val

Glu *

Pro

Thr

Glu !

150

Ser

=3
<
=

Ile

Arg

Met

Pro

55

Pro

Leu

Arg

Ile

Ser

Ala

Ile

40

Leu

Ser

Asn

Gln

L Ala

120

Gly

Leu

Gly

Ser

Leu

25

Tyr

Cys

Gln

Leu

Ile

Val

Thr

Ala

Arg Arg Ala Val Ala Gly Glu
490

Ala
10

Gln

Cys

Asn

Tyr
90

s Ala

Ala

Ala

Ala

Ser

1

70

Ile

Pro

Ala

Ser

Asn

Pro

75

Leu

Pro

Lys

Gly

155

Tyr

Phe

Ala

Gln

Arg

Phe

60

Phe

Met

Leu

Ala

140

Ala

Thr

Met

Gly

Gly

Lys

45

Ala

Tyr

Val

Thr

125

Val

Val

Ile

His

Tyr

Leu

30

Asp

Trp

Arg

Thr

Gln

110

Ala

Cys

Trp

495

Lys

15

Gly

Arg

Glu

Ala

Thr

Arg

Gly

Trp

Gln

Val

175

Arg

Asp

Trp

Phe

Val

80

Ile

Ile

His

Ser

Leu

160

Ser

Glu
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Thr

Trp

Leu

225

Met

His

His

210

Trp

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

<400>

Trp
195

Gly

Tyr

272
464
PRT

Pro Gln Glu

Ile Met Cys

Ile Arg Arg

230

43535

Phe Asp Trp Ile

200

Phe Ser Leu Asp

215

Gln Glu Arg Gln

Penicillium coprobium PF1169

2772

Met Lys Val
1

Lys

Gly

Leu

65

Asn

]
B
)

Gln

Tle

Thr
145

Cys

Glu

Gly

50

T Ve

Leu

Leu

Ile

35

Arg

Thr

Ala

Val

115

Val

Ile

Ala

Ile

Pro

wn
®
=

Phe
100

Ser

Gly

Ile
5

IJYS

Leu

Leu

Arg

85

Leu

Ser

Pro

Asp

Val

Ala

Gln

Glu

Val

70

Tyr

Asp

Cys

Gly

Asn

Glu

Arg

Pro

Arg

Arg

Gly

135

Val

Gly

Ile

Gly

40

Leu

Ala

Ala

Gln

Val

Val

Ser

Ala

Gly

Leu

Lys

105

Lys

Thr

[}
—
=

Ile

10

Tyr

Ser

Leu

val

Ile

90

Leu

Leu

Val

Y
w
N

Ser

Ile

Gly
235

Ala

Val

Tle

Tyr

Thr

75

Gln

Leu

Asp

Ile

Asp
155

Tyr

Ser

220

Gln

Gly

Gly

Asp

60

Tyr

Gln

His

Thr
140

Gly

Pro Phe Val

205

Tyr Val

Leu Lys

Leu Ala

Leu Glu
30

Ile Met
45

Gln Ile

Pro Asp

Arg Phe

Ile Leu

110

Lys Val
125

Ser Asn

Val His

Gly

Lys

Leu
15

IlyS

Gly

Gly
95

Ala

Ala

Leu

Ala
240

Ala

Lys

Asn

Glu

Phe

80

Tyr

Thr

Ser

His

Arg
160
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Val

Cys

Gly

Cys

Arg

225

Asp

Ala t

Phe

Glu

Gly

305

Cys

Leu 5

Glu

Thr

Arag

Gly

Ile

Tyr

210

Ile

Gly

Glu

290

Ala

Ile

Ala
370

[
<
n

Pro

Ala

Asn

Ser

195

Asn

Tyr

Ser

; Cys

Gln
275

Gly

Gly

L.eu

Met

AST

Ala

Gly

180

Ser

Asp

Trp

His

Glu

260

Val

Val

Trp

Asp

Met

165

Asp
His
Gly
Phe
Lys
245

Arg

Leu

IIis

Asp
325

Ile

-3

[InN
[@ =
« T

Trp

Lys

Val

Trp S

Leu

230

Thr

Leu

Ala

Gly

Lys

310

Ala

Phe

Arg

Leu

390

Ala

Arg

Ala

Asp

215

Phe

Gln

Ala

Arg

Lys

295

Phe

Ala

Glu

Ala

Ser

43535

Leu

Phe

Gln

200

Ile

Ile

Leu

Gln

Cys

280

Trp

Ala

Gln

His

Gln

360

Ala

Arg

Al

V)]

Thr

185

Leu

Leu

Lys

His

Glu

265

Glu

His

Leu

Gln

345

Thr

Gly

Asp

170

Ile

Asp

Ser

Leu

Phe

250

Pro

Val

Trp

His
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Arg

Ile
845

Ser

Gln

Lys

Asn

His

670

Leu

Arg

Gln

Ala

750

Arg

Leu

Ala

His

830

Leu

Val

Ser

Thr

Thr

655

Phe

Ser

Glu

Cys

Ser

735

Val

Leu

Thr

Asp

Leu
815

Gln

Thr

Lys

640

Met

Thr

Ser

Glu

Pro

720

Ser

His

Asp

Pro

800

Ala

Trp

Gly
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it M

Leu

Asp

865

Gly

Lys

Asn

Pro

Gln

945

Ile

Leu

Gly

Asp

Ala

Ile

Tyr

Ser

Thr

Lys
850

Val

Ser

Met

Gln

Gly
930

Arg

Pro

Asn

Leu

Ser
1010

Pro
1025

Ile
1040

Lys
1055

Val
1070

Ile
1085

Asp

Gly

Gln

Lys

Pro

915

Pro

Lys

Thr

Pro

Ala

995

Glu

Phe

Arg

Ile

Ile

Ala

Ala

Glu

Glu

900

Ala

Thr

Gly

Ile

Gln

980

Asp

Pro

Thr

Tyr

Gly

Gly

Leu

Asp

885

Leu

Pro

Asn

Ala

Thr

965

Gln

Lys

Pro

Ser

Gly

Ala

Leu

Met

Tyr

Lys

870

Leu

Tyr

Pro

Pro

Ala

950

Ser

Gln

Leu

Thr

Arg

Leu

Asp

Leu

43535

Thr Thr L

855

Gln Ala H

Thr Lys I

Glu Lys G

Val Pro

9

920

His Tyr

935

Ile Thr

Pro Gly

Lys Lys G

9

Thr Ser
1000

Ile
1015

Leu
1030

Cys
1045

Asn
1060

Gly
1075

Met
1090

Lys

Ala

Thr

Cys

Ile

Ser

Val

Glu

Ala

Ala

eu Met

is Val

le Ala

Cys

Gly

Gly Asp

860

875

890

1n Val

05

Leu

Lys

Pro

Gln

Glu

Ser

Ile

Ala

Gly

Val Ala

His Tyr

Met Met

Ala His

925

Met Glu

940

955

970

In Gln

85

Ser Met Met Glu Gln

Leu

Asn

Leu

Leu

Lys

Val

Gly

Val

Val

Ile

Phe

Cys

143

Ala

Ala

Asp

Ile

Ala

Ser

Gly

Phe

Ser Thr

Leu Gln

Gln Ala

10

Ala
1020

Ala
1035

Thr
1050

Ala
1065

Asp
1080

Leu
1095

Gly

Leu

Arg

Gln

910

Leu

Arg

Pro

Gln

Ala
990

05

Ser

Ile

Ile

Tyr

Ser

Thr

Leu

Asn

895

Arg

Tyr

Glu

Glu

Ser

975

Ala

Val

Pro

Gln

Ser

Gln

Asn

Asn

880

Thr

Phe

Pro

Ser

Ala

960

Asn

Ala

Glu Leu Asp

Ala

Asn

Met

Leu

Val

Ser
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Arg

Asn

Ala

Lys

Glu

Gln

Arg

Ala

Glu

LyS

Trp

Pro

Ala

Glu

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

Ala
1100

Ile
1115

Ile
1130

His
1145

Pro
1160

Gln
1175

Glu
1190

Ala
1205

Leu
1220

Val
1235

Leu
1250

Lys
1265

Glu
1280

Leu
1295

<220>

<223>

Lys

Phe

His

Glu

Ser

Ile

Ser

Asn

Thr

Ile

Asp

Arg

Gln

277
27
ADN
Trinh

trinh

Ser

Asn

Ile

Pro

Leu

Ser

Ile

Gly

Leu

Glu

Ile

Lys

Arg

Val

Val

Ala

Arg

Leu

Thr

Arg

Val

Lys

Thr

Asn

Ala

Leu

Lys

tu nhéan

Glu

Tyr

Thr

Asp

Asn

Phe

Glu

Ala

Leu

Val

Val

Ile

Gln

Val

tao

Gly
1105

Ile
1120

Leu
1135

Ser
1150

Ser
1165

Ser
1180

Asn
1195

Phe
1210

Arg
1225

Leu
1240

Leu
1255

Arg
1270

Glu
1285

tu mdi cho PCR

43535

Leu

Ile

Ile

Asp

Ala

Ile

Lys

Ser

Leu

Met

Lys

Arg

Gln

Ser

Gly

Tyr

Ile

Ile

Asn

Gly

Cys

Val

Ile

His

Pro

Val

Lys

Ser

Leu

Asp

Tyr

Tyr

Met

Ala

Pro

Phe

Leu

Asp

Asp

144

Glu

Val

Ser

Leu

Leu

Gln

Tyr

Thr

Phe

Asp

Phe

Gln

Ala

Arg
1110

Leu
1125

Asn
1140

Glu
1155

Leu
1170

Gly
1185

Trp
1200

Glu
1215

Thr
1230

Tyr
1245

Ser
1260

Leu
1275

Glu
1290

Pro

Gly

Tyr

Gly

Gln

Arg

Gly

Phe

Asn

Gly

Asp

Lys

Ala

Gln

Gln

Val

Glu

Leu

Pro

Leu

Ile

Glu

Gly

Phe

Arg

Gln

Pro

Phe

Tyr

Phe

Ile

Phe

Ile

Pro

Phe

Cys

Arg

Glu

Lys
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43535

<400> 277
gcgcggtacce attgagacaa catggat

<210> 278
<211> 26
<212> ADN
<213> Trinh ty nhén tao

<220>
<223> trinh tu mdi cho PCR

<400> 278
atttaaatag ttagacaata gtatca

<210> 279
<211> 235
<212> ADN

<213> Trinh tu nhé&n tao

<220> .
<223> trinh tu mdi cho PCR

<400> 279
gcgeggggta ccatghttgte ttagecatttt catta

<210> 280
<211> 40
<212> ADN

<213> Trinh tuyu nhan tao

<220>
<223> trinh tu mdi cho PCR
<400> 280

accacgctaa agatggggga ctttgcatac ccagcttcca

<210> 281
<211> 40
<212> ADN
<213> Trinh ty nhén tao

<220> .
<223> trinh tu mdi cho PCR

<400> 281
tggaagctgg gtatgcaaag tccceccatct ttagegtggt

<210> 282

<211> 40

<212> ADN

<213> Trinh tu nhédn tao

<220>
<223> trinh tu mdi cho PCR

<400> 282 .
ggtacctctg ccatgaagtc ctcgatcatt gaccgataat

145
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

43535

283

40

ADN

Trinh tuy nhé&n tao

trinh tu mdi cho PCR

283

attatcggtc aatgatcgag gacttcatgg cagaggtacc

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

<220>
<223>

<400>

284
40
ADN
Trinh tu nhén tao

trinh tu mdi cho PCR

284

gagaggtgct agcagttgtt ctagttcgcg agtgatgaca

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

<220>
<223>

<400>

285

40

ADN

Trinh tu nhén tao

trinh tu mdi cho PCR

285

tgtcatcact cgcgaactag aacaactgct agcacctctc

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

<220>
<223>

<400>

286
40
ADN
Trinh ty nhén tao

trinh tu mdéi cho PCR

286

cagtgctacc tcatgccagt ctggtgagtc cgtccaagta

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

A

220>
223

2
23>

A

<400>

287
40
ADN
Trinh ty nhé8n tao

trinh tu mdi cho PCR

287

tacttggacg gactcaccag actggcatga ggtagcactg

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

288
40
ADN
Trinh tu nhédn tao

146
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43535

<220>
<223> trinh tu mdi cho PCR

<400> 288
agtaaagcgc gaaaatgctc cggttgtgac tggatgcaac

<210> 289
<211> 40
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> trinh tu mdi cho PCR

<400> 289
gttgcatcca gtcacaaccyg gagcattttc gegctttact

<210> 290
<211> 20
<212> ADN

<213> Trinh tu nhén tao

<223> trinh tu mdi cho PCR

<400> 290
attttcccta gatcacttcet

<210> 291
<211> 40
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> trinh tu mdi cho PCR

<400> 291
ccgaattcga gctcggtacce ttgtcttage attttcatta

<210> 292

<211> 38

<212> ADN

<213> Trinh ty nhé&n tao

<220>
<223> trinh tu mdi cho PCR

<400> 292 )
ctactacaga tcccecgggtc gtaattttcc ctagatca

<210> 293
<211> 28
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> trinh tu mdi cho PCR

147
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43535

<400> 293
gcggtacctg atccttcgag atcatact

<210> 294
<211> 28
<212> ADN

<213> Trinh tuyu nhén tao

<220>
<223> trinh tu mdi cho PCR

<400> 294
atttaaataa gcctctcaga ctctactc

<210> 295
<211> 26
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> trinh tu mdi cho PCR

<400> 295
atttaaatgt cgtacatatg ctatgt

<210> 296
<211> 26
<212> ADN

<213> Trinh tu nhan tao

<220>
<223> trinh tu mdi cho PCR

<400> 296
gcggtaccac aactcaactc aatagg

<210> 297

<211> 40

<212> ADN

<213> Trinh tu nhén tao

<220> '
<223> trinh tu mdi cho PCR

<400> 297
ccgaattcga gctcggtacc tcgctattgt cagttacaca

<210> 298
<211> 38
<212> ADN

<213> Trinh tyu nhén tao

<220>
<223> trinh tu mdi cho PCR

<400> 298
ctactacaga tccccgggga acaatcccga cacatgaa
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BamHI 207

pstI 7022 Xbal 213

EcoRV 6606

HindIII 152

pUsh
7213 bp sC

EcoRI 2134

sall 2788

EcoRI 2977
EcoRV 32286

stI 3483

FIG.4

EcoRI9

Hindill

FIG.5
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FIG.6

Hindlll

FIG.7
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FIG.8
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43535 217/219
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43535
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EcoRV \

oL

8393 bp

Hinal

8608 bp

Hindlll

FIG.12
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