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Al &738k, NADH vl 7l Abshedlas, Aol

olE ggEa, E "5aas, fHAE-AEdE-c
&, ABC Wil R1il, NTPase Nbp35, % FAslai-3 dwldz o|Fojx Foz2RE AUy Az
AR HF AE

AT 4

A1 gl YA, aR7F AMFFEelo] Al 2 (Saccharomyces), Z=7]ZAFFEALo] M|~ (Schizosaccharomyces), %+
%@} (Hansenula), Ftojtl, ZFolw|Zunflo] Ml A (Kluyveromyces), °FE$Jo}(Yarrowia) @ X o}(Pichia)®E ©]

A woemiy duEs, Az 28 55 AE.

A6 ol oA, & AE7F A4d HE 11404 YER BRe} e ofu]t AS 72

ZYete FHAAE B AtRutelA2, AxT AR S5 AE,
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A1 Gl YolA, Holw shte] o]F4 Fe-S FelxEl Budol AFF 2e-25 tholstol BBA-A SR
% 4B Fe-2S TolStO|ERA- BRELD ol Foj TOERE HEHE, AXF AW &7 A

A 8 ol oA, o]FA EFH EE AE 2Fe-2S FH|AH rholdlo]l=EA-A Easvt E 99 T2y
IS < 1079 E @3 AAA7)E ofu]wit Mde 2 ZYFefel=ola, of7|A, ZEPErol=rt AE W
5:1799) A&sle ~EHAE T~ HEA(Streptococcus mutans) DHAD &4 Q] olm|w=il o)A 93] 56,

129, 9 2010 &3t BE 3709 BEH AXEHJAS F7IE 23, ARY AR 55 AX.

rr

Al 8 #ell dolA, olFA XdF Ee AE Fe-2S T AH tolsto]|=E A4 S gavt 4d M5 46, 48,
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50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98,
100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138,
140, 142, 144, 146, 148, 150 2 1522 o]Fofzl FoZRY & ofn it Aol Hojx oF 950 A &E
UYL 2 opuledt NS 2t FeEelnel, AxF AR 47 A%

A7 12
A 8 8ol oA, o]FA IdFHF T AE 2Fe-2S FH2H tho|slo|=EA-A @ aivl whild A de] A

Zoll 23 A FYE](GAP PENALTY)=10, # o] #9¥](GAP LENGTH PENALTY)=0.1, % whild Z& njEZ 9
9 (Gonnet) 250 Alg]Z9] YZE u&Elvu|E (default parameter)S AE3= Z3 282 W AE S o83 A
o W3 11400 thall Hol= ok 90% FUFF ofu| At HES zhe ZgHlelo|=ol Ax3 AN &5 A X
A7 13
A 10 F WA A 12 & F o= g ol oA, MET}L ojolafwE AYPAY HARE XFSe, AXHE T
A3
A7 14
Al 13 goll oA, AET} ofol i erE S A=, AERYE 5 AE
AT% 15
ofo] afigtEo] AAE = 27 ol Al 14 o AXF a8 5 MEE wWdste AS x3she, ofolafw
&4 /\g Hol—
A7 16
Al 1 gl oA, Hojm shte] o]FA Fe-S E@|F wWildo] Fe-§ T urjols dFas HhEslas
(reactivase) A4S ze, AT a8 &5 AXE.
AT 17
A 16 ol A, Fe-S T2H}o] & EFas gstash S 2t Hojx e o]FA Fe-S S8 2H
dado] ol /‘1"394 x4“"1] 7“4 7 #HdE=10, Zo] ¥ dE=0.1, ¥ 9Wd F=F vjE 29 1Yl 250

=
=
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A 5440 3] Holw o 90% Y

=
B oPng RS AE HERO|E UAAL WEHALY, ALY 57 AL

A7 18

A 16 & T A 17 Foll oA, AETL 2-FEES Ak, A =57 AX
A3 19

A 16 F EE Al 17 Foll oA, AETE 2-FER=S ASE, AxY 57 AX
A7 20

Al 18 #ell dolA, AE7F 2-Fehs AR BRE X, AxH =57 AXE
A+3 21

Al 19 el oA, AE7} 2-FEle AP ARE 2FsE, AR S5 AX

3l7] TGAE EFele, 2,3-tholdto| =R Al oto| Aty Eo]| EL] a-AEolo| AT H | ER] A WY

a) (1) 2Fe-2S tfo]ato] EFA4 Dra s dadshs Aol st o|FA FAAE Eiete Axd ax
S5 AE7IA, A2 2R S5 AEs Aok dhte] Wl Fe-S %Eﬁiﬂ el HaE dAS
7H): B (2) 2,3-thelste]| =EZAjoto] by g o] EC] TS AlFets WAl B
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b) 2,3-tholgte|=FAlofo] pte o] EV}F S AlxEel] s a-AEclolAwtyolER HAIEE X3 o,
(a)°] Az %5 AEE 2,3-tholgte| =g A cto] ke eo] Ee] 7] T3 7 wigsts @A

A3 23

a) (1) Fe-S Z23ttolg GFash wggasrs dadsts ok shtel oF4d FHaAs xdste AxH

AN SF A7, X aX S5 AEE Holk 3 WA Fe-S Sel2H wude] 714w 248
s 51 2]
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A¥ wF &Y A 61/100,801 Z E 2008 9€ 204 EYUHE A
APor FAe. zhzte] AAE Bo] Fx2A 4klet.

B oA A vAES Fof 9 #48 fd H-3F Y EyF 2o wde] A #gk Aot ¢

TARSZE, @R MEA A9 o|FA Fe-S ©HA o wde EH &F FHAA FEAHE 9

T

WE e

Aol AEe] wa AMAE 9%t aX 9] ZZH(Engineering of yeast) 5 Holx st Fokolt}., UR

AAES] AFAE 8 249 a4 A2s @S 8 Z-F(Fe-S) LB HES Z8= 3t 545

xEg. tolsto|=EFA-4F B a A (DHAD) = & dlojth. DHAD: W, ofo]ARAl, 41 9 AERILGH(H|E
7ol dfoltt. DHAD €49 F7id Td2 A4 ofvwAl e AE

Wl B5)S st A A YA el
el whkA st Egk, 2, 3-tpelsto] EE A ofo] e e o] B A a A Eo}o]

gAko]l 2% nPE A ke
do]EZ 9] DHAD Sujste [A3S SAAEEY] v= 53] 31 A US 20070092957 Al SolA 7iAld & o}
o] ARete AT ARoM BEZH dAolt;.  olo]ARErE ol AL 93 AT nAE FZo] AV
MAIER] QAL ol AR HIMAIRA fF838kaL, ol9 o]&rleAd Afsst dAxd Utk a8 AN F
A

tol& BrasE BAAEEAS u= EF FHE A US 2007-0292927A1 SolA /MAE 2-FElE 9 2-RERS
o] WAL Y%t AP ARANAM ar S AT 29 FEA B-12 5P Q& oI HRolA
W30l F83 FEtlolS B4 aihe v 535 FH A US20090155870 oA 7HAlHEY. Blo-E=¢HA H-
Elt}o] & B4 g49 A0 Q3% Fe-S S¥2H WAl vol& @4ah vsstai(reactivase) HE3H,
= 53 &R Al US20090155870 ol HAlE. wWE " AEZMEK) o2t st 2-F-Ehee e
AHSE = 8, &8 BAl(extractant) E Absh whE-o] A siA| BT ofYe}, 2-FEHEo] 3 FAES S
Zldolt},  2-HeE&2 dAn HVMARA fEsta, o] ol&rleAde AREE dRE 9% 8FE A
T A,

ArE IFohe Fe-S ZY2HE X3 420 e 829 F4E AHS 4, 7 e AY 55
oAlAle] o]gfst a4 S F2 FToE HAANA F dE 5 AXE AFste Aol viEAst. B F
e B4 Qe wrElgol 2 GX7F Fe-S S¥l2H 4 @ilde] &S A F v gk, olEg &4
2 =" A ARE A=Y BAAHoR F83 AR 3 vinke] f=Fe) k. Ao Fe-S
2 f dmde] A4S Fe-S 248 e =" ARE SXAI7] FEI] B S0l wHEAd
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F Qe ST AEY WAL A% Bayol EAWG. oFAH Fe-s FesH i Hao Be VN4 BES
FESE AL Fes FelsE 840% sl BAF dovl, ot ol87bed % FexEe okz-umdzd
A% 29 Furat

Holw shite] o]F4 FeS FelsE @MAS mPSe AT EX 5T AE BANA AZH, 074
AR SFE Aox shte] iRl Fe-S Sel2H Ao wys AT AxF 5 AlEE ofo]AR
Be. 2R 0 2NEeg Eoohs 4450 A4S AT 48T 24 ol wE A

12

§ SWoll A, AxF g AEE= Aok skl Wil Fe-S FeiaE WA dadsks fAAtelA &

EoE SdolA,  WelAl Fe-S F#AE w@WlEe o] =FA-A E8F 4, O}O]/\Ji-ﬂmﬂﬂ o]
ErEEa, *é'” O]E SAdEL, FFEYOIE Y5igsh, voH TS, olFYH o] Z(aconitase), THEoOMF
E(lipoate) A &AL, HAwSA(ferredoxin) %A 3F(maturation), NADH fR]F &= 4+3lsk

ar

-AlEAE-c $FdaAh, ABC w9 R1il, NTPase Nbp3s , ¥ 43}

TUE S, @R e AMFRulo]l A2~ (Saccharomyces), 27| ZAF7FEuFo] |2~ (Schizosaccharomyces), 3HAlE
2}(Hansenula), Zrojt}, FFolu|Zulo] M2~ (Kluyveromyces), °F2Yol(Yarrowia) @ 3 x|o}(Pichia)Z ©]F]
7 FoRHE M),

EohE SHAA, U4 Fe-S @A mEFZE=golo A Wy E L, EUE A
x zZk 3

EUE S, 3 AExe A9 A 1142 Yepd bhel 2 ojuxeit AES 2 ZEPEOIEE JdEY
ste FHALE st APFFEALo] Al 2ol

A AAl GHA, Hox sl o]FA Fe-S FH2H ©Wld2 IAAdF 2Fe-2S tho|sto|=EA-A d4an
9 A5 2Fe-2S Tho|slo| EEA-AL g ag ool Fo2RE MEHET, 3 AA] GEoA, oA A
F e AR Fe-2S FHAE tholslo]|EEAI-A g aE AEZA w3 AA oA, o]FA
AdHF T A& 2Fe-2S ZF2]2H tolslo] 2 geasl ¥ 99 ZEH(Profile) HME < 10 9] E
#ZE A wA A7 E ohi A MEE e ZEFEelER2A, o714, ZEFEelEE FUIR, BE Y B
FZE Al2EClS E3EH, o= Ad E‘ii1179°ﬂ AesteE AEANE AT A(Streptococcus) FEFA(mutans)

DHAD &A9] ofmimal MAo|A 9] 56, 129, E 2010 A-&3hch. 3+ AA] Feol A, o]FA AdHF T 4
B 9Fe-25 2] 2F t}olslo] == A|-A} %#i@;—t— A9 HE:46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66,
68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112,
114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150 % 152=
o]Fo7 o RFEH HEE= ofu]wAik Al s Hojk oF 95%°] ME TUAAS e oAt AES 2t

= ZEgetel=eltt. g A FEAA, olFA AdF{ L AE Fe-2S FUXH Goldto|EEHAIA YEE
At g Adel Aol 2 A HAYE (GAP PENALTY)=10, 3 Zo| 3|9 E](GAP LENGTH PENALTY)=0.1, & %
WA FF MEY2e] a19l(Gonnet) 250 Alg=9] HEE et B (default parameter)E AR&shs Sej2E |
A S ol el ME Wmi114el] diel] Aol oF 90% LR ofvAt MEE 2= %—WQEMEOM.
ErE SHdA, 2, 3-telgto| = A otol g go]EolA  a-AlEololwY o] Ere] M3 Wl
A=, 47 BEe 7] dAE 2gsh

rr
o

a) (1) 2Fe-25 Tolsto| EHA-2F B5HaE ARYse Ao shto olFH FA4E £ A%
3 AZCIA, Axd ZE %7 AXE Holm shte] Wy Fe-s ZelxE @wde gad
) R (2) 2,3-telstol SR Alobo 2t Al dl o ES) FRUS AFHE WA 2

b) 2,3-Thelstol =g Aol e o] E7L 4% Aol o] a-FlEclolidedlolER HAHE 2 s
(9] AxF %7 ALE 37] 2,3-tho]sto| EFA ool el el o] 2] FFAT} 7 wjFshe WA,

EUHE Sulold], 2,3-F Rt &4 p-Reh=oze] A% Yol AFH, 47 PHe oY wAE EFw
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@) (1) Fe-S Tyttt & was Westass dmyshs Holx shte] o34 Fu4E Lshe Az
AN %F AL, Axg aw o W91y Fe-s Zel2w] whudel gad 24

7HD); B (2) 2,3-FEre] 2o g
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A A, Hol . shte] o] FH Fe-S FelsE BMAE Fes Zzuthol B
b 99 4 dHelA, Fe-s ZEutiol WiEs WMEHEs BHL AE 2

28] W Ade) Aol AA A Ade=10, A %
EE el et Feag v 4D W o

0
obul il Aol Holw of 00% FAT opvl Al AU e TruTiol S B3

=y gheke A 9 Mo v

Bowge ahy] AR 49, my R Bee] ARg Pk ARehs A Agorie v 9 ofdd
T Aot

< 1>

E 9% AAd 194 7w niel o] AzE AASEE 7S e 45 WEHORE I tollo|lmiAl-4F &
Fasd e TEY HIMY FEoltl. E 9+ oA7A AAZFH R AEHI, Edo FxaEA AdE.

at7] A2 37 C.F.R. 1.821-1.825 ("wEHEol= M H/Ee opuit A JiAE Eddstes 53 =4
o #3 2Ad - MY FA")("Requirements for Patent Applications Containing Nucleotide Sequences
and/or Amino Acid Sequence Disclosures — the Sequence Rules")ell &A3lod, AA A=A A4k 717-(WIPO) &
T ST.25(1998)¢F EPO 2 PCTS A4E 5% 82(5+4 5.2 ¥ 49.5(a-bis), 2 ] AAS] AM 208 2 H3
C)(Rules 5.2 and 49.5(a-bis), and Section 208 and Annex C of the Administrative Instructions)ol %3}
= Holth., wFEHLE|E 2 oln it AE dolHo| AMgE 7]|E 9 AAl= 37 C.F.R. §1.822¢] A|AH
#HE 5.

HN



AA 2 A PEEREEEE
AL HMefo] =
A7} 2 ulo] Hl & Al & H] A o (cerevisiae) LEUT 1 o)
27 ZAFFFR uEo] Al 2 35 Wl (pombe) LEU T 3 4
Zttl v} 2 ¥ 2}l (galbrata) CBS 138 LEUI 5 6
Zrr] o} ¢-H] 72 (albicans) SC 5314 LEU1 7 8
FZ o] Zupo] A 2~ 2HE] A (lactis) LEU1 9 10
ofi2 §J o} 2] & &l ¥] 7}(lipolytica) LEU1 11 12
3] %] o} 2 E] I €] 2 (stipitis) LEU 13 14
AL Ewol Al 2~ A #l v Al o YIMT789 ILV3 111 112
27 Z A FFE upo] A A 9 ILV3 93 94
kol ok Z- B etEl CBS 138 ILV3 107 108
Zrrl o okH) 2k~ SC5314 ILV3 101 102
FFo)w Zupo] Al A g E 2 ILV3 113 114
oFs Yo} o] Z e el 7} ILV3 105 106
3] 2] o} A~ E] ¥ E] 2 CBS 6054 ILV3 103 104
AFFFE ROl A 2~ Al #l ] Al o] ACO1 153 154
27| ZAL LR wpol Al 2~ | 155 156
(A A 11) ACO1
27| ZAY 7R o] Al A~ E )| 157 158
(924 1) ACO1
FF ol Zrlo] A2 2HE] 2 NRRL Y-1140 ACO1 159 160
Zrol o} &H) 2k SC5314 ACOI 161 162
of & ¢ o} ¥ % E]l7} CLIB122 ACO1 163 164
3] 2] o} £~ E] ¥ E] 2 CBS 6054 ACO1 165 166
Zrt) o} 22} B 2 CBS138
167 168
(A4 A F) ACO1
Zrol o} Ze e elEk CBS138
169 170
(294 D) ACOI
Zrol oy 288 2 E CBS138
171 172
(A4 K) ACO1
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Md s ME s

A H Ak ol =

Fefvlo] B2 7 Q32 = E] o] (Chlamydomonas reinhardtii) 45 46

QAEY L IAF 2 FX1}y] 22 (Ostreococcus lucimarinus) CCE9901 47 48

H] E] 2~ 8] Y 3| &} (Vitis vinifera)

49 50

(A g2 dd A E: CAOT1581.1)

H] E] 2 8] o 2

51 52

(CAN67446.1)

o e} Bl Al 2 & ofrt 53 54

2 & & ALEIHH(Oryza sativa)(Q1 Tl 7} 2 E] vl(indica cultivar)-37) 55 56

gol sz Ede} g ol sbul ~(Physcomitrella patens subsp. 57 sg

patens)

) B % = & 2 5 (Chaetomium globosum) CBS 148.51 59 60
223 ) AeFAN(Neurospora crassa) OR74A 61 62
up1 L H 21 2] Ml of(Magnaporthe grisea) 70-15 63 64

71w A g} A o) (Gibberella zeae) PH-1 65 66

o} A~ ¥| = F 2 1 H(Aspergillus niger) 67 68

U] QA= E 2 of 3] A 2] (Neosartorya fischeri) NRRL 181 6 20

(XP 001266525.1)

vl QA2 & 2 of 5] A d] NRRL 181

71 72

(XP_001262996.1)

of A 2 AT A

73 74
(An03204520)
ofAaHZAFE~ LA

75 76

(An14g03280)

ol A~ ¥ A F 2 B ¥ - 2 (terreus) NIH2624 77 78

of v A F 22 2 EhHlEE 2 (clavatus) NRRL 1 79 20

ol =9 24 F 2 Y& &2 (nidulans) FGSC A4 81 82

ol AH EAF 2 2] Al(oryzae) 83 84
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ofdl 2 wlo] Al 2~ Fr& gl 2~ (Ajellomyces capsulatus) NAmI 85 86
ZAT] Qo] 2 o] 1] E] £~ (Coccidioides immitis) RS 87 88
HEgho] 2 ]y o} A g o}t (Botryotinia fuckeliana) B05.10 89 90
3} .~ 9 &) o} 5% F(Phaeosphaeria nodorum) SN15 91 92
3] 2] o} A g] el 2 &t o] (guilliermondii) ATCC 6260 95 96
g ul 2 o] Ml & kMY o] (Debaryomyces hansenii) CBS767 97 98
R Refo]l A 2 4 F V] ~XF 2~ (Lodderomyces elongisporus) NRRL YB- 9 100
4239
e 29 E 2ol v} E ] 2~ & (Vanderwaltozyma polyspora) DSM 70294 109 110
o} 4] B o} aLA}o] 1] o] (Ashbya gossypii) ATCC 10895 115 116
27} g] o} W] £ (Laccaria bicolor) S238N-HS82 117 118
FA P55 Al 22 Al E o} 2.7} ok (Coprinopsis cinerea okayama)7#130 119 120
AHERF2 U L EERFA W o] A (Cryptococcus neoformans var.)
Wl S.E 272 JEC21 ! 12
f- 2~ " 2kal vho] U] 22 (Ustilago maydis) 521 123 124
e} Al A o} = & H AF(Malassezia globosa) CBS 7966 125 126
ofs#| 2 -~ FehubR 2 NRRL | 127 128
y| S AF2 E2of 3] 4| 2] (Neosartorya fischeri) NRRL 181
_ 129 130
(54 (Putative))
obxH 2T 2 QA 131 132
ol ~¥| 24 F 2 Y7 (An18g04160) 133 134
ol A v 2 F 2 H #$-2 NTH2624 135 136
Z A oldl 2 o] m El 2 RS(CIMG_04591) 137 138
gpelsAlr] @old 2~ B 2k g ¢l Al 2 (Paracoccidioides brasiliensis) 139 140
i @ A9 g]o} -1 & SNI5 141 142
71w gl Al o) PH-1 143 144
=X A2HAF ORT4A 145 146
FEZF A2 A E o} @ FFokrt 7#130 147 148
@ola] o} B2 2 S238N-HS82 149 150
FraEehar vpol T & 521 151 152
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_11_

12}
4 s A s
CR Aepol
gl o} o] 7] Y B g 2 (Roseburia inulinivorans)(RdhtA) 15 43
Al 52 o} o] & & Y B gk~ (RdhtB) 16 44
vl 2 M HE ] 2~ (Bacillus subtilis)(alsS) 27 28
A 2] © o] eh(KARI) 35 36
B2 o 3 7] = A (Pseudomonas aeruginosa)PAO1(KARI) 37 38
FEE YA ZF 9 8 A X (fluorescens) PFS(KARI) 39 40
ola g ube 2 & 2 4 Atk (Achromobacter xylosoxidans)(sadB) 41 42
F2AEYF F¥ g 3 (Clostridium butyricum) . & 5F-E 2] B12-
=94 2o AR BraL 10 !
FRAEYy REYFoRIE S B-12 58A RETo] g Hyrasn
192 193
g s E e
A4 W5:17& F4 rdhtAB A doltt.
A W 18-21 R 30-33E L] AAeol A TlEE A AMEE PR, SR Eo D3 w4 9% 2ol
wolc}.
Hel Weio2e ol 44 Aot
A W :23e Aspubel A2 AeE Alo] ADH E2 Aol th,
A WEoai Ahzshol Al Al Aol CYC1 % ARko] ).
M D W5 :25% ApzFRubol Al Mg H]Alo] FBA R EE o]t}
e W26 ApkR Aol A2 AlEH| Ao GPM 2 KLE o|t},
A HE:29% pNY13 HEfo]t).
MD W5 34 AlgkRubol Al AR Alo] CUP1 ZZEE ot}
M W2 173E FFolH Rutol AL HE| A2 RE ] ILV3 DHAD] o = HAAgtE 29 et



10-2011-0063576

[}

=

=

H

e
=)

o}
w
e

—

175
177
179
181
183
185
187
189

- DHAD

i

s
A

2319 HMMof| i3] ALE-5l 7] 5

hva

m\ =t hel oo < ol =t O oo
~ ~ o~ ) oo 0 oo oc
- - —_ —_ = = = = =
X
O —
3 = = X 7|2
= m 2 = « —~ |5
15 2 o £ e Z | <o |=
wn = [ ) - =] <
© o b 3] = ~ | 7= ©
= > et = ] < L >
£ S =y = S < | Mo |=
z < 2 <] = -
o o % - < sl g |T
= ~ ) i = ,b o
R < B 0 C ez T
moS = ) oy - B | T s [
o= = M i T ™ oo | Bold o
@) O] A# A# % -
RS e [ i i e -
T e m g I N R I T
B < i - |5 £ g s |E
\M —_— U N = A 3 o <
Mg < S w |3 5 o | =
Moog M = g W = e oW g
= | e l= o | = O | s O |2 <
" (W ST < (B o2 s g [
= J— o0 =1 M . o A ! =
=3 5 &K E Sw o8 S LA

P A9 g

[ 54

O/

Alstz] 7]

[0024]

’d Fe-S

=
€]

4, ol

)
=
2]
ol

jod

fron

N

o

7 AR A

1
H

ga

= X
L

e

ol
ToH
B4
ojp
my!
il

}

L
o

14 @g)el B

°©

AR (EE 24
el A (5, Al el

shut

L
L

L
o

o

az

(e}
=), A
ERN:

o

] iR 7]sEA

54

[e)
||an|| )_\1_2_

A
A"

=
LI

TC X
ol
ES

HAH("a"

U
gl

yol 3L B A3
o w4 ¥

ol
=4
%1_
2 owEt. wepd, 37

- xZ
e EAE

(
al

=

&

), A

wul
=
A
= A

L

o

a-

(E

g A4

[0025]
[0026]
[0027]

W

I
o
froias
[z

il

—_
o

L
o

"an")

=i
=

s

Eu

29l Ao

H] A

A=

G
ol

[0028]

ol
ToR
B4

il

0

_12_



[0029]

[0030]

[0031]

[0032]

[0033]
[0034]
[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

ZIHSd 10-2011-0063576

2o AgE el o, AW WEe AR b wgEe] PR AAshs go] ope, o o], A4
N FETS AZSAL SAS AT YolAS B F4 R A4 AF A olF HPAAe S0
Qe 2HES AXSAL PUS AP/ A A8 YR Az, IFY TE £R9 Ao 5 F
AT 5 Qe £A LF W BAT. §of 'S T B4 7] EYRENE AN 2YB B
golg WY xPom s Yol Fe EFAT §of "opo] g AW oiRE BEshm, FPUe ¥
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graigik st "RErtiels gas's 2,3-FErto] &
2-RE=o R HIE FujrTlE a4 A4S Zte ZEfEel=(Ee ZYHEel=E)E Teth. REIAR
otd i Il (&4 Bl2, & HEW BI22% 4#HA S WEN Bl2v X3 a4 Bl2rt ofd thE
Felo] ZAHUE T F US)E o] 8kHA Fe FETolE BFaAE Fe-S S AE WAl tol g &
B4 wbEslascte] AWAS FQR 3 R4 BI2-EHE fol d4aioltt. BI2-EHEH fol "4
i/&

4
29 o FEAEHF FF8F(Clostridium glycolicum) (& [Hartmanis et al. (1986) Arch. Biochenm.
Biophys. 245:144-152]), EZ2Egl§ FHIFT(ENHE AE WHE:191;, Z9 99 A9 WE:190; &3
[0'Brien et al. (2004) Biochemistry 43:4635-4645]), 2 ZAF-go} olmgUEAA(ZY: AE HE 155 ©
WA Ad M543, FAAEEY] H= 53 TR Al US20090155870 ol A AMAE) 2 RE ] Fe ¥

Hl
o

£o] "to] g das HSEHAL" T "FEU0E E4ak MeFgasguns dEA e "TEattel
gdras ESaA's tol& Ehase] st vkE3 AxE wEin, o] aavw FHu| wdd EZASE 9L
Atk ZFEA BI2-5HA rho]lg Easet ARE told g5as WHSstass Fe-S FY4H widd &
gk, o FEAEYF FYFYEF(EH[Hartmanis et al. (1986) Arch. Biochem. Biophys. 245:144-152]),
Z22Eds FEHIASF(EHA M9 WM5:193; ZY 99 M9 HE:192; FA[0'Brien et al. (2004)
Biochemistry 43:4635-4645]), ¥ ZA|Fgo} olmglyrReA~(IY: A HS 16, dHA: Ad WS 44, &

% g0l BAASEA vF 53] BB A US20000155870 Fol A AAE)ZIE S AL EFI,

o] "ra® WA AE £F U vuiAe] W

o] "BhA VA" Ee e A VAN B 3y S5 fUA oste] diabE ¢ e v aEd 3
53 99, 2829, tdF 2 dY9A-gti(one-carbon) 7|2 EE olE9 EFER o]FojF FOoRYH
Aed B FEds et

gol "FHAE AR, 7Y Mgl A 2H ALG Ha2Y AYE) 2 FAnEes 28 93 129 A
s EFete, 54 dulds Bdd 5 9le i dus 2tk "dd 2 (native gene) " L ARl
z4 Mdnt A Aol BhsE s 2t deE A s Ao A HasA] G 2d
2 29 MES Zeehe, A A7 obd Yol s wekth,  wEbA, ZlHiet Ak Aeld o
Aoy foE 28 A 39 A9, BE 9% THdo2TH fFHEAA, AAdA AR E A
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ik AL, @l 7t YFH A dHo] AHES 29k 89 o] X 2 FtellA g A A ofd
B 7 AS A, cDNA, Al DNA, = RNA £2k9F 22 E=opE a4k A9 "24dsrbetsitt. £43 2
MA 21L& FAFH Qo FdA[Sambrook, J., Fritsch, E. F. and Maniatis, T. Molecular Cloning: A

Laboratory Manual, o™ ed., Cold Spring Harbor Laboratory: Cold Spring Harbor, NY (1989), E3| o]o <=
9 A1 2 F 11119 dAES] JQT(AAE Bl Hx2EA AdE). X9 o] Fxeo Yo EX
slo] "dJAR"E At A 21E 2, F AERR fAEE dE(dE 5o A W f7IAR
FEO As Ad) WA AER fAG AA(AE o] YHEA #HE FUIARFEY Vs &4
7l DS 23849 F du. EA43F /‘ﬂxé% AAg =1& AHer. & MEQ npgkAe =4

3 3t 14
=, ALdA] 158 F<QF 6X SSC, 0.5% SDSE A]ZFsle] 45Ce A 308 H<F 2X SSC, 0.5% SDSE wHE-&l3, 50T
oA 30% F<F 0.2X SSC, 0.5% SDSE 23] WhE&tE Ao MAS ARt o= wgdzs AE d44 =

AdMeE B £ 222 AREEH, 0.2X SSC, 0.5% SDS WelMe] HF 23] 302 A4 222 60T7HA 57}
AvE A Algstaie Aol A7k sdsith. ohE uEhA g AES e dAA A= 65TAA
0.1X SSC, 0.1% SDS ol A9 23] HE MALS AL, Z719] MEA dAA ZAL, dE So 0.1X
SSC, 0.1% SDS, 65CeolAe] A3t 2 2X SSC, 0.1% SDSell oJ&F A& Fol 0.1X SSC, 0.1% SDSell <3k AL
,1_6‘1-6]-]';]—

2
o
ol

Axoll wel A7) Aole] EelA7} 7}

Ae EAHA] AT Aae

ol
e
N
lo 2

EAsE FaAE 271e] Fito]l e A
LS , Al F ezl Wl #ake] 2
tJ"ﬂr. 278 FEULElE AL A e e AR 2
=4A 9 Tn #27F A #@qF &4 g (H &2 Tmoll 4382
o} RILRIA, DRV, DIADNA. 2 207k 100/ FEelSEtol=g zvtet= EAAC Wk Tng AL
1o] F=S ATH(E 3 [Sambrook et al., supra, 9.50-9.51] =), ¢ #2 I, =, &
A3l el E ELAY AATF U TasAN w3 Y eEte]=e] Holrt 1] Holds
Th(EA[Sambrook et al., supra, 11.7-11.8] #x). 3 HA] JeHloAE EA7MES ity Holr) A
1070 gl eEtel=oltt.  nigEAsHAlE E47Fsd dqke] HA o7k Holk oF 157] wEw Qe
;A5 v s A Aol oF 207 wEH LEel=elH; JP nigkA e A= deolrt Aol of 307 I
Tolrh, mg, xmHO| Zolof e lxtel] wet BAag Ao 2k B Y &Y 4 sEE £4
FHAAE A4 Aot

ofrizat = Ul QEolE Mo "ddA RE"E Gt ok Mde] G54 Wb, E BLAST (&3
[Altschul, S. F., et al., J. Mol. Biol., 215:403-410 (1993)])¢} 2 d32|HS Al&sle= AFH-A=53
T 3 Zelfletols e FHAE FAEGoE rHb)el 2
Az FEUEelE AdE Eets

d e FAzkeh AsAel slom 4% F457] faiME 107] o dEHE ot &

el =o Mol dadttt. TSl wEHlEel= A dolMe, AD-9E
g 5o}, A9 EA43H(Southern hybridization)) ¥ @& (& B0}, WHglo} F2Y Hi= v
9] A EA3(in situ hybridization)) el 20-3070¢] d&%H FEULEol =2 ¥3
= FAA Sold Sy lttels zrurt ARGE S ok EFE, 12-157] 4719 #e &
TH ool E ARgEte], ool E Eiete 54 A s 5T 9
o Ee]E Aol "AHA BB xS FIFE
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(string) Akl GA|ell <3 7273%1? "EYAA" H RAIENE, B719 &3l Vled AES Edtel o]
© 1) AR FAAEE(Computational Molecular
Biology)(Lesk, A. M., Ed.]) &2=x= digtul: w&(1 88) 2.) &4 (Biocomputing): BRI E AlE
Z 2 A E (Informatics and Genome Projects)(Smlth, D. W., Ed.) oF7Fdl®: 75-(1993); 3.) A< dlo]ge A
A B4 A1 (Computer Analysis of Sequence Data, Part I)(Griffin, A. M., and Griffin, H. G., Eds.)
F Yok (Humania):  FFAX(1994); 4.) wAAAEHA 9] AME EA(Sequence Analysis in Molecular
Biology)(von Heinje, G., Ed.) o}7FaI®(1987); = 5.) M9 #24 Zzlo]u(Sequence Analysis
Primer)(Gribskov, M. and Devereux, J., Eds.) Z=%¥(Stockton): NY (1991).
J3l= v

A%
Aqshe e
&0

-

FA S A AG Alolddl HAAY dAE Fostes uskdEn. w94 2 FAMS
SOlAl ol &7bsd HFH Zzagol WAEo] glvk. w0 A X (LASERGENE) =74 1.s}
ioinformatics computing suite)(YP=FTAIF Wt Axfe] tgloo] el A X2 o] E] = (DNASTAR
DA (5 3E) (Meghlign™) Z2I0S AlE3ste] AE AE 9 594 WS ANs #3938 ¢
AT, "B TR dagls, dFE o S8 VE ERHFE AE W¥(Ed[Higgins and Sharp, CABIOS.
5:151-153 (1989); Higgins, D.G. et al., Comput. Appl. Biosci., 8:189-191 (1992)]e] <]&f 7]&g)l 4§
sk #lo] A *3574_“%_5‘ At 2o Hdel(E543) ZEaH(Tdoo]2E dIZEHEE)NA FE
T e "Erag vV Ad PH'e xdtets "SuaE Y IS AREste] Ade] s BEs Fdd

< AEo dolA 1’4% #2 A HdE=10 2 A Ho] FEE=100] &t Fe2g WS AR
T Mgl A wWEE AN 2 # Zq%(palrmse alignments)ell QoA UZE sgvgHe AFE
(KTUPLE)=1, # #1gE]=3, =S (WINDOW)=5 & tlo}o] ]O]EE(DIAGONALS SAVED)=50]t}.  3lizke]l gloj A
o5 detuE = AFE=2, W HEH=5, d=$=4 4 E}O}Ol AlelBE=40lt},  Felxg V RIS A}
&3lo] AEES AEe T, sdg == Yo "M4E 743]" B2E HY "wUd WEE"S & F AT
BAdom 1gelag ¥ 49 wrel o grksen, ot Felaw v 2R 49 W (liggins and Sharp,
CABIOS. 5:151-153 (1989); Higgins, D.G. et al., Comput. Appl. Biosci. 8:189-191(1992))¢] AF-&3lar @
olAZ AEARE AN EE(Heldlo]xEl QlIEolE =)o WA (TFH4RE) v6.1 T2 IaAA S S
Atk vs LS A% UEFE s EH (R ddE=10, 31 do] #HdE=0.2, d#c] tho]Md AlFA(Delay
Divergen Seqs)(%)=30, DNA ©]Z(DNA Transition) & %=0.5, @& F w|Eg =34 Alg= DNA TH 7
Egz=IB ). ZF2=g ¥ Z2IaHES AE3t] AEES AT $oll, 59 2209 U9 "~Ng A" &

o 2=
S nY EYY MRES 9L 5 g

~m

= o

H
=
@]
~—
~—
o
_@

i)

S

FLIAY FAE VT e 848 /MR EEHEelmE g FozHRE YT oA o FEo Ad
TUAol fFEstthe Fol AR A FAHA Jvk. TYAHd WEEY /K83 d=: 55%, 60%, 65%, 70%,
T

75%, 80%, 85%, 90%, WE 959 EdtElt oo AlFE A FALE, 55%U1A] 100%9] ejo] Ay wWE o] H
He JgatEd 8T 4 o, oA 55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%,
67%, 68%, 6%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 7Y%, 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% H-i= 99%oltt. AHg3 MAL AdHLS AV AE
AE 7HERE ollg, ¥ AHoRE Hojk 50709 ofn| Ak, viEA S AlE Aok 100719 ol HS ub
A= o 150719 ofreAt, oS o] ulgAsHAlE Aom 200709 obw|xAt, B Ub ubEA s =
Hojm 250709 ofn|AtS ZHe ZE|FElo| =g Qla et

go] "Ad A AZEO"E FwEHQEE EE oluAl EE FAEE F&3 Ao AFYH &g
T AZEe] Za2adls Wtk "AE 24 AZE"E ARHAY 57 e 4
FAR MY A AZEdolE 3719 AES Edsh old A @Erh 1.)
A HA1A WA 9.0, YAFZAFE fvs A9 AdE s AFE LE(GG: Genetics Computer Group)); 2.)
BLASTP, BLASTN, BLASTX (i&&[Altschul et al., J. Mol. Biol., 215:403-410 (1990)1); 3.) tjslelo]~E}( ]
2FAFE HUE 2o tdlool A~ QI EHCIE|E); 4.) AlWA (Sequencher) (M AIZFE ol Ao Al =
= #FEZ Yol (Gene Codes Corporation)); = 5.) 2n|A-JEwt dug]Z(EE[W. R. Pearson, Comput.
Methods Genome Res.., [Proc. Int. Symp.] (1994), Meeting Date 1992, 111-20. Editor(s): Suhai, Sandor.
Plenum: New York, NY])& ¥3ah= FASTA 225, 2 &9 dgtex, Ad 4 AZEo7t 4% 9
3 ARgE Aeele, 7 B4 Adrt Gy BAEA @ g, FRI Z2adle] "tZE #h'd 7ed ol
AP S olallE Blojtt. B WAA A AFEEE vhel 2 "HEE 'S AZESOlE AFoR /A A

Fo o]est 2mEgole] Wl ¥ Aole] A wi stehve AES vl Aol

(il oHn o\
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714 AMEE BFE AEF DNA 2 B2 2249 Ve Il T8 e 24 FdSambrook, J., Fritsch,
E. F. and Maniatis, T., Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY] (1989) (°]% "Maniatis"® A]&); % [Silhavy, T. J., Bennan,
M.L. and Enquist, L. W., Experiments with Gene Fusions, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY (1984)]; % &3 [Ausubel, F. M. et al., Current Protocols in Molecular Biology,
published by Greene Publishing Assoc. and Wiley-Interscience (1987)]¢] 7]<5o] git}. ELoA AFEEH
= F7le] wHe E&([Methods in Enzymology, Volume 194, Guide to Yeast Genetics and Molecular and
Cell Biologyl(Part A, 2004, Christine Guthrie and Gerald R. Fink (Eds.), Elsevier Academic Press, San
Diego, CAlel <l

ERo|qol gHe Fes Felswl whild el WAl

N

a9 B4E 98 aTHE A%E B-% Fo2H(Fe-D)E FHEE v
e FYe H & Yok Fes ZelxEle Y W ol olm-dmazRg o

= Ao 2 112 Al=H
dgas, AHEE BE B A ES E3ehE Aol o dds sitets ohad et mebA
o]F/4d Fe-S @2 WA 5 A=l s gador 74E ¢ gl YA AR S5 AEAA
ol WulARA WAL E Fe-S wAY 4L TPV WHE WY FYUAL AR SF ATl
A WA Fe-S wid o] QS Ao mA, TAHE o]F Fe-S SelaE dwdo] d7do] o] 24
2 Ades 2Aasst. olFA AdH T AE 2Fe-2S tholdtel =H A4 B E 4 (DHAD) HiE Fe-S TR
drpol e G Fas I ofejaxeAdYolE GrassE Jdadsts W

B
Y AR BB i ER &7 AEA, SEHE o] F4 Fe-s wuld
o BYE Fe-s BulA A=y fAde] BB Qe G ST Az B Holw of Lz F7}
l‘E___] =

1

ro
oX,
5]
K
w
ay)
=

RO ()

==

y Mo
rO
K
ol
ol
ol

F 9tk dE S0, FFold|EutolAl~ e~ DHADE ZAXo] flE 43¢} vlma] LEU1 24 <34
Aol g8 JHH ixﬂTaO} ol glUR g2 RdhtBE EA3HE RdhtA ©-ad Ao e =AW= uhs}
o] LEU A4 7oA 1.7v]e] vl A4S 7HH(E7]AA 7)) AEFAA SdE= AFLEnfolA 2~
AlFH| Aol DHADE= WEZ=gol ILV3 24 s5oA 1.589 vl EAE& 7ML AlEZA ddE= EF0
W Zrlo] Al E]X DHADE PIEECglol ILV3 A4 &3A 74919 vl A4S 714

WSld Fe=S whuielo] wigdo] fHAe G1 <5 AS

ZHaE WA Fe-S @ild @S §Ax 224S W7 8 Ao a8 Mo 2E = k. de
FtEufol Al 2~ AT ZAFFRE Ao M 2 ghalEE), il SFoju|EnfolAl 2~ ofF flol Y FlX|ole] aRE
et Ajer JFE AFERePolAl 2 AlgRAlel], A7|FAFLERFOIA 2~ FH]|, SR ol RrlolA 2~ FE] A,
SFo M Zufol N2~ AEEH T~ (thermotolerans), ZtHth SEfHetel, ziojoh 4u|zh2~, I X[o} Z~E|IE X~

2 oopz o}l ZlEeE7tE E3eh ol AlRE A GFerh. AREvRolAlL AlER| A o) 7F 58] A gttt

>~
=

b

ol AE F U9 mEAM, ol A Fe-S @A e 4y IS 93 FAHA £ Jdrk. gad
dS 9 24U 5 e EFAA Fe-S @A dF 5o, a7 dd(QaY FHAe @) otzmyE ol
Z(AC01), ;Eo}lu Blo]=(LYS4), DHAD (ILV3), 2lXololE FAHaA(LIP5), H¥ 4 aA(BI02),
£ %A 3H(YAHL), NADH frH]|# = Ask3t e 524 (NDI1), A YolE g2 FA(SDH2), FHFAE-AEZZ-c 3
YE A (RIPD), O}O]izi—ﬂgﬂﬂ olE o|AAASEA(LEUL), ATolE FAFA(EMLT), ZFREVOE HB54d
4=(GLT1), ABC w2 RIi1(RLI1), NTPase Nbp35(NBP35), % F43}&A-d ©wlZd(NARIDS 233t A
Fe-s ©huld o] wyo] FhAaw X Mxe 54 dgwo] e 4% wiAe] ney o] A4S 9s 5Eg =
AL dar & 5 9o, ole gl A Z deld drk. o F S0, LEU1o] H #FolE FAlo]l BEF
%31, DHAD7} F€® dFolle= T4, ofo]&FAl, ¥ wlo] BFE I, LYS47h & TFolE ol HZ
"oy, 249l e dF #FddE A4S BREAV 28 gl AR BEE 2HoF ¥ 5 9y 53 AF
3 Fe-S @l Ao olo] ATz uolE o] AA|SFEA(LEUL), tholdto]== A4l & Aol E 3}
YEA(EMT7), SFEIE B2 FA(GLTD), E BeE A E4(BI02)E 233t Zad T3S FHox
shube]l UIQ1Ad Fe-S T el oisl] 2=2b= a1, 27 o]/ Wil Fe-S @il de A 5 Qo).

LEU12 ofe]AZ ALY OE BFasrE X3, ©o aiv X ofveit A, FAHoZ=
_] T

5 =
Aol FHbE] = EC 4.2.1.3390 &3ty E48 918 4Fe-4S S812HE QR s 849 ofojax=zd
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A= B AR &% 45 AXA Badstd 4 Jdrk. &% LEUL

Aol o= AFtEulolA 2 AlEH Aol (Y A9 a1 T

o W53 wld Mg HE4), 2o Z2B8gE 5 CBS

6), Zrojth dH|zks SCB314(=EY AME W7, dild A9 Ws:8),

H| Zwujo] Al 2~ %Hi(i% A s gld A9 Ws:10), of29ol YEYETHEY AME W1l
g g Xxo} ~EIAEA(FY A HE:13; 9 F Ad vs:14) 25 Zlott,

AsHAlE EdelA ZlEd 2R S5 F A9 3o, Ul 1LV FdxkeE BE84d3E ], Q1A Fe-S
s AN S Adrk. DLV BA opwwAb A FRiEE mEFE=gol DHADE
DHAD= & frztel] <& Q1zdy i, nEFZE oL 43} AE AES 7HAA, 7
Azl AAETE. 99 ILV3 FHAE B IRAREE Y ER &5 A FdA B2}
LV3 =gt 24 Fda 2 19 dzmdd 9o o= AlFtRulolA s Al H] Aol
: WA AE H5:112), 7|ZAFIERPOIA~ FHl(EY Ad #3593 did A
d WE:94), oo ZdBEEl 75 (BS 138(29 ME Wz:107; @izd Md wWs:108), ziojur 4|z~
SC5314(HEY AM¥E WZ:101; 9iad HE WM3:102), FFow ol FEA(ZY ME WE:113; vid
A W3114), ofEglel HEYEIHEY AE WE:105; T Ad ®S:106) R F Ao} 2~EIE 2 (BS
6054(Y Ad H5:103; wd N9 HE:104) 25 Ao|t},

A D DHAD &4 FAX7 2 d#EA Q7] wtel, 283 Al
1t S (species)2 AEGHT HAIHES AFEd] AE FAM S
APHo2E, B Agd A o] TAF ojojrza

ool hz AW olE SdraiE A= f
w AEste] wrdwEel, o5 a4
npeko® Fixtel os HA
ol gFas opugt AMd
AbgE O], B g g oA &3
A& 50, A9 W52, 4, 6 ,8, 10, 12 2 149] ojo]ax =
102, 104, 106, 108, 112, % 1142] DHAD ©¥d F oo whs] &
o= ]

2 0] ol% oF 70-75%, 75%-80%, 80-85%, 85%—
90%, 90%- 95% Hi= 98% AE FAAY oAl ME FUAAS 2 U AF ololAXRIAUY O E E4a
2> 9 DHAD ©ide H dlol oA Zhd 2ds 7 5 Q. 5UAde A HldE=10, W ol #HY

]

— =
E]=0.1, 2 @A T wjEZ 2o adl 250 A=) HEE deulEE AR FeaE W AE e uie
o= gy,

F7tR, B AFEE LEUL 29 99 2L ILV3e] Mdo] AlgH o, ARddoer & s X208 7y 4

At CdE B, EHddA Vled = ° }

o Atk AME-9Ed ZREES

ZREZFY dF 3179 AES EFSH o
=

a0
AbgetE s 41}4 -ﬂj/l—t— A
of gAHHA Ferh: 1.) A4k &35 Wy 2.
H, dE B WA FF Ve I Sx[dE 59, $FEL AHWS(PCR: polymerase chain
reaction), W= 53] Al4,683,202% (Mullis et al.); 9da4 A5 (LCR: ligase chain reaction)(Tabor,
S. et al., Proc. Acad. Sci. USA 82:1074 (1985)); S+ 719 ] Z=(SDA: strand displacement
amplification)(Walker, et al., Proc. Natl. Acad. Sci. U.S.A., 89:392 (1992)]; & 3.) R <ot ~
a9 % golrge 5 WUy,

dE £, ofo]az AU oE EFaio A Bl e EE 3 Eo]
A ﬂle—ﬂc DHAD 913% FHA= DNA &A% T2u 2 2 dtgol

A AH ggEo], FEAA & K HHES e

g3 & Adrk.  JiA"E @A *1°ﬂ°ﬂ 7]%?‘} Eol4 EEjawEd

S

< Efo]= X212 grfAle FA| ke
(Maniatis, supra)ell 2J&] Qb= 2 vk =3, JA DS AR AREsk, Al A SAE W
W(dE 5o F29 Zzlo|w DNA JZ1ﬂ(random primers DNA labeling), MAwE W (nick translation) 5
= F9 xA3H(end-labeling) 7IWH)ol o8] DNA Z2HE FA3AY, o]&7tsd NPT A A ="E AL
|3lo] RNA ZRHS FATE & vk, HE3H, SolF zEto]mE ksl AEsle] B A D] R (ke HA
doh)E %% &+ vt A F Y=L TF 98 e A4 272 7 AU B FF jEE $
BAE ¢ Jal, ZRHEA ARREO, AA3 AN 23 spllA e 445 & A% DNA AdHs dEE
T Atk
FAAeE, PR F3Y % 7lgoAe ZetolmEo] Aolgh AES 7AW AR dis] JrAolA &
EAsE Al el wheh, 24 WAk a&AolHA L FAT BAE ATIESF Zetoln o MEES St
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oF gtth.  PCR Zzholm tjxpgle] w2 R Aola FdAl & & JvhGEd[Thein and Wallace, "The
use of oligonucleotides as specific hybridization probes in the Diagnosis of Genetic Disorders", in
Human Genetic Diseases: A Practical Approach, K. E. Davis Ed., (1986) pp 33-50, IRL: Herndon, VA]; %
[Rychlik, W., In Methods in Molecular Biology, White, B. A. Ed., (1993) Vol. 15, pp 31-39, PCR
Protocols: Current Methods and Applications. Humania: Totowa, NJ1).

Aurow, J1%E Aol 2 7] FEe BAS FPEL QANE ZeETo] ALgele] DN £ RAZYE YE
FAAE gEsteks § 7 da ARG FEY 5 k. FEEA ANWES FYE G Awle] goluy
g A FAT FE gom, sl @ Zefolme Ade JlEd A ARoERY fesm:, v we
olve] Mo WAE FAAE rEsiels nRNA A7) 30 deke] Ejoluldat Tl EAE ol §@Th,
derdom, A2 ZepolW NGe F2Y WY fdd Add /23 4+ Atk g 5o, gYAE A
AR S B AR W 3 EE 5 wa Abele] 99] AbE FESHE PRS o §FOEM RACE TREZ(E
JHAZ 5 ook, w AEEYE 3 25 g

% [Frohman et al., PNAS USA 85:8998 (1988)1)ol wh&} cDNAS X
Fo 2 wjgd Zto|wE et 4 k. APH R o]&7lEe 3" RACE EE 5' RACE A|&ElI(dE E91,
HHNPNE=F Aojr =1 &A1 BRL)S AR Hol# 3' = 5' ¢DNA S #83d 4 Uvh(&FH[Ohara
et al., PNAS USA 86:5673 (1989); Loh et al., Science 243:217 (1989)1).

getg o= A oolATadwYolE BEEg A U DHAD 93y MEe e 7S 93 A3
AFozA HE&d 4 gk, gk BAE AFe] 7E LA E TEH, AAY A fAA B2 FHA
RS FHrale Ado® FAHE AR, B 5|4 A3t s x3dt. SAAoR ZrH= &S
e Al Hdo] ArF el dd-siet @ Aol ZrHE HAEE Ak g sl "EA 3"}
th.x2He] Aol 57 A7) WA Rl 917] HHellA wWEd 4 don, Adstua sk FAA Aldel 9
E3rh. TAdHo= o 157) 47 WA oF 3070 V19l Zer Aoyt Ageitt. AFEsaxl sk ik A d
olE ZrH o] dFvte] ArAY Fart vk, HE, ZgH 9 A NI At ARl dHE dg
= vk EebAEHAl dR A B Atoldl e £ dojuh | o] gl A5t 9 W] ojd 9 <
715 A A drlek digtelA gevh
s e AYyEo] k. BAAHo=, ik EASL vhedt 2ste] Z2H W A8 E EFsor g
. ol HHg vx 9 2% xetd FU] e {§7199 EAlEtd ZEH 9 AIRE HFALS 23S
z28 9 AR it Apolof] Aol JhEd £ dojd  UEF TES| 2 AIZE B ZEHE 9 AR I
S HAEA Ak st E9E U9 TEH T 149 F FAIZES AT
. ST , pu. . =
Al (chaotropic agent)Z H7Fg 4= Uvb. FEA FZAE wEFdokAd A4S Aagozn AAS oA IAT
o EE, FEA FEAE &2 SRS doEelr B NIZkst 9A% EASME A2 7HEEH
S }(3 [Van Ness and Chen, Nucl. Acids Res. 19:5143-5151 (1991)1). A3 F&AAN A= E3], Fo}
Uty F2gtol=, oty ElQAoHOlE, AF E|oAoMoE, #F HEZHIFZEAHCIE, AF I
S2YlE, FHlF HEHIEEOAHCIE, XEF aotolt 3l Mg EfoEFLRoMEHOES

=
T, FAAoE, AN fUAL o e AF sER SA9T. Wed 4%, B4% EREd g

oln| =2 EAF 30-50%(v/v)E A7 4 Urt.

ot A3 g9 H83t = gtk BAFHoR, o5 oF 20 WA 605F-H%, ulHASAE 30%e] FA
718 stk gukE ol EAE RANS oF 30-50% v/v EEolu|=, ok 0.15 WA IM AF FEo}ol=, oF
0.05 WA 0.1 FZA(AZS S0, 2F AEHE, Eg|2-HCl, PIPES F= HEPES(SF 6-99] pH H¢])), oF

1
0.05 WA 0.2% A|Al(detergent)(e]S Eo], 2F Z=dAAFHE), EE= 0.5-20mM ¥ 9]¢ EDTA, FICOLL(I}wh
Ao} 91z ¥ ol E] = (Pharmacia Inc.))(2F 300-500kdal), ZelH]d¥]ZEg]=(2F 250-500kdal) 2 % RS
g3ttt T4 £43 &=, oF 0.1 X Smg/mee] FAEA 2 @A ik, HHstE 3 DNA(AE
of, FolA T4 T do] FA DNA, = &% RNA), 2 doZ <F 0.5 WA 2% wt/vol A= X gE T},
oo

U

-

thoFel A A mE AEA A (A F Eo], ZHddd ZFF), 2ol EEA (B Bof, Eyotad
dolE k= ZddoladdolE) 9 Jol2A 3 FTHA(saccharidic polymer)(dE E9¢], d2Ed Ay
o|E)E et Hul wlA] oFA|(volume exclusion agent)®t & vhE H7AE E3E = Q).

ik EAdst= gokst ZAgH AAe ASAZ & vk, 7S A A F9] s A=A A AA o
o, A=A HAdH= vEA (non—denaturing) 38l Ae EAsld &3] g7ttt MEA-F3 &
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Aol =g FAQsE 1A XAt 1A XA Ao, HAe AR s ARl EAFHA e &l
A ZRBol FAHAY FHHoR AgEe uA At

woue] ER AN aE BHL HHOR ¥ 5 b THE FeS B F Ao wue] qig dt
AEY AL @ gL gl % FH ARAR L de PWe A8d A9E & g dE
Lo}, ofmydel= AEe ARART dolguo]zelA A= Fgse] ojs] FEHE. o Wpel o
FHEE= o] Ade Altzutol g~ AEu Al (Zd Ad M5:153; ThilF A

d T g WMs5:154), FAA 11 49
27| ZAFEERRO A 2 FH(EY AE w3155 9A A9 W5:156), GAA [ o] 27| ZAFFRERRo] A2
E 229 Mg HE:15; gd 49
WM3:160), ook ks SC5314(H9 Mg HE:161; wld M d ME:162), okz9lol @l EIHEE A
9 WE:163; ©WA MY WEi164), A oF XE|FE|A (BS 6054(2W MY WE:i165; @ME A9 W
©:166), Fttjth Zuete (BS 138 @A (Y A d W2:167; &id Ad H=:168), 2o ZHetel (8BS
138 A D(RY AE M5:169; vild g W3:170), 2 Zhojth ZBete CBS 138 G4 K(2Y A9 A
Z:171; @l qd M3 172) 2HE ) A&t

=
H
ol
>
g
'
foi
s
[@]]
.
av)
=
i
>
g
'
foi
s
[@]]
*
w g
U
o
=
f
)
o
A
[»
e
o
>4

Fe-S @l A& Qlaget= FAR, o3 Eo] LEUL, ILV3, HE ACOLS A3 7faS o)&s] oo an AX
A FEE F Aok, ®A AR FHA NS g v ol diAel Al FA o] glom, E Uy
°of &R #5E A= A& AHEE S dv. 34 WA HdS 7 e AAS Y AEE e
MNAL AA FdA B Fdxe] Ao A4, DNA Ad8E FHAAHEZRZRE = 39 JdolA) W= AFyst
of ggo] HHAHA FAY o @ FEAA HHEES = A, A ZEs HUbske 29 99 W29
E9Wo] mE 4 olss EYste 7leAd wde]l wEE A A shar, opw|wAaks WA f8] sl o
dol Edniols IY 99 UE =l H-7leA B ¥ aadoez @ dulde] B e AL
e o)ell Ay ] k= Edolvh. gk, fAe] W QFEJAlA RNA B (M RNAS] W] o] ab

=50 molEo] FEAHst xUE 4 9 g, AAMAS] A Ee b Edwiol
os) Azt . Edolo] o3 =HE 4 At
ol Wy BEFi= LEUL B ILV3Y o] FAE T fHE 39 AES ARS8l It <& 94 Hd
T At

LEU1, ILV3, T+ ACOL 29 MEE Z84 DNA Mg 3k AR Jhd spAolA 83k, GOPID 138382 773
3l= 2137} A, NCBI(National Center for Biotechnology Information)oll 93] ZAEH+= Alw TEAE F A
& Z2AE [D95189l| o AT 4 Alm ALE Ul AFtRutel Mz A#b|Aelel e aRo| fis o] &
7bestth. AR Als Ade F7he] o= of=9lel #lEEE 7L, GOPIC 13837, B Fhrith wgh~o] Ag XFH
st , o] GPID 10771,10701 % 163730 :EZtett. F71e] Al ¢bds] AdstE AL FAo] dylon, 3}
7] &% #F oo FEEetel BS 138, FFolw|ZwuolAl ZE]A NRRL Y-1140, 3] XJo} ~E|yE]~ (BS
6054, B 27|ZAFLERFOIAIZ FH] 972h-ol dfE TFTAH o8 o] &7bE st

E3], LEU1 ¥ ILV3¥ o] 73 39 AES E28 DNA AES A5A AxgS olgst= 712 ol el
FE&35ttt. o E E0],0] WHAA FW(flanking) AES A8A vl FHAAE A= s X, A
AMZES w2, A FAA7F 24 FAAE galdt, =23, BE 24 §Ax A9 2 A8 vl A
FARE Agste U HMES A5 AxTS vsted AFE § x, aElEte], v FHAE 24 &
Aol dFE Al E=3, AEA viAE F-5old Az 9o o8 ZdE & oA, ASske
Fo-5old Azdaie dd o, WA Fdx= 34 FAAE HESATIA oA 18 fHAAERE
Agddn} 2o-Eol AZxFTL EF A dmdy dwde] wdS R E AR F9 ol EAxG
e AR AEE Ay viAY] A Fo 19 fdx o] AAS GATFES FHFE F o, o=
FARNA 2 LA Ao,

ARG A2TS AFEsle] ZAdo]l AZA & 4 Adoh(FA[Wach et al. (1994) Yeast 10:1793-1808]). o]
HHe w4 DNA MY AAE o]FH 20bpE &S 4 JdT Agrtest viAE Ale 99 Abeld dske
DNA A9 AL Futstt)y. wbA FRAe T 43t a8 Algd ARFE § e AE 39S
gate SEaFEULEo)=s ZelolmE ALEsle], HElvbed vihA FHxe] PR SFo o] o] DNA 2#
< Az = 3 Ay DNA AL gR U2 5§40 JFAIAHT Ax U AxFPozZHN, 14
DNA Ao ZAAdE ¥x38sl= F3dA dAE FHdd (3 [Methods in Enzymology, v194, pp 281-301
(1991)1).
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Hgol, Z2RE tA WS Mnaimneh 5 ((2004) AE 118(1):31-44) 2 ELo] AAo 12014 7]&H wpe}
Zo]l S 2437 93 wrE FES F&sts dA AAF 24 242 wEksled AFgE S

T3, 9d9e g% AX U TF FAAE FFZ9 EdWolE Algd] BdE 4 g, olE olojA #HAE E
A A drreltE(encided) EAS Zhe #FE W] Y8 23z, ol# 3 o WHe AL
&, o= B0 FF Fe-S @l wdo] J3FS F+= A LEUL, ILV3, & 999 g2 999 DNA M4

A EdWelE AFete WS BuHola, A & dEA da, EAWeAE Aete Add 48
g b, Ryedon AMSHE T2 §H4 7HX‘ W (F& [Methods in Yeast Genetics, 2005, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, NYJelA #HE)LS Az EdWoe], EdWo| 2 &
Azpell o3| of7|E= EAWol, 38k Edwo], UV EE—E X—ﬁz AR AL, EE EWAFEE(transposon)

a9 318 Eddols HEFog 31| DNA Eddold & s ]’ d AR AXE AFste AS gk
3 E(ENMS), obdAl, tholelel AaolE, i 1 N'-HEZ-N-UEZL-Folydl

| e 23 (Spencer) FolAM FHEA 1:}( A [Mutagenesis in Yeast, 1996,
Yeast Protocols: Methods in Cell and Molecular Biology. Humana Press, Totowa, NJ]). EMSE A}&3F 3}st
2 ZEdwWolx E&[Methods in Yeast Genetics, 2005, Cold Spring Harbor Laboratory Press, Cold Spring

Harbor, NY.]JolA 7]&® wpel o] F=ald = Qlvy. AQ]A(WV) 3 & X-A& ARES AP Egh, &8 AlE
oA T2 EAWeE st AFEE S 3l UV ZAb 9Jgt E<d¥ole dx} av= DNA HAlo] Ag
E(fidelity)d #d& dorjE Fgnd OPWH FAolty., aRe UV—Eoﬂbﬂﬂoﬂ e TR A3
SolA A" 4 Y (E3 [Mutagenesis in Yeast, 1996, Yeast Protocols: Methods in Cell and Molecular
Biology. Humana Press, Totowa, NJ]). EdWo] f3& 444 FTHH 9 E%‘S L, gRoA FF9 oA
EdNolE TN =Y AFEE F Ao, HAAH] Ed¥el i A xdFL s oY ] Ak

= OOH —rr% T \3} PMSl MAG1, RAD18 HE& RAD51. -Ed®ie] it F3x 2dFY EF& oA
13 o Hé]

Ao AF e AE 2Fe-2S FEAH Tholsto]=SA-AE EE A (DHAD) B 919]9] Fe-S ZRyviols &

FaEA S EAE 2w WA Fe-S 2y whld wdo) thel oA AjAlE uhel o] e FE

S5 AEelA o]Fd dERA W E F o, FbE FAo] F5E F odvh. o|FA ©EE AEshs

eld euldel wya) Adolgk Ao s LAY E e ¥FUT. dE 5o axolA, WA DHADE el A

ILV3el olsf 1= = s, W s DHAD ©ilde mEZE=gol 43t As AdS 7%%1*1 g do] mEZCe
/Kg J 1 ﬂg

Fol 5 -ﬂﬁﬂ A|EZol| A DHAD 51”,3_ HL?ﬂ/\] 7=

Aol ultA s}, FRo|AMQ DHADS AJEZEA wde o)A waeld), dhutsd A duwldoe] nEZC gL

of $1x|8l7] wiEoltt. o E Eol, AFEREulolAZ Al R[] W] S. /‘ﬂﬂﬂ‘ﬂl/\]C’H DHAD®] ¢]F4 e HES
vs

Eajop A3 A57 AA S, A A) DIAD TH Jole wENNe 2N F5HolN, BAAL AEE
of MTEY. B owwmel AANTHA ASE 9t Fe-2S DHADE AEFH 2 AETRFE A& Ei@)
FAQ AFHF EE AE 2Fe-2S DIADE E 1 % 20] AAFCH 95% o]l opmwat M FIHE Ze A

ol &

oHF = AE 2Fe-2S DHAD:= 7HEEE 93l olgdt 55 AFstes B 2HE AAFNY. 18y,
g ZF 9o Age] sl 95% o] ofn Al FUAS zZEE= %bM A2 WA F-&3kth. 2Fe-2S

DHADE F53ted AMEEE B4 oA Fx2A A4dd 540

Al 61/100792 ZAlA 7]EE o] 39l e AL g 04711 z23d & vtE23x 2P (Hidden

Markov Model, HMM)& 87H¢] 7|% Zﬂii o1l DHADS] olma-at NS ulgoz A zslgitt. oL DHADE U

EZAEUA~ FRIHDNA AME WE:174; @9l Mg WH5:175), AJUIEAIZE 2~ F PCC6803(DNA  SEQ

D:176; @9 " AE W5:177), 2EFEIFT >~ FE2~(NA AE H5:178; @9l AE H35:179), ~EHE

FF2 HEIEA(DNA AE H35:180; T E Ad H5:181), d~EUol WEa]FaA(DNA AY W35 :182;

duld Mg WM35:183), dAEYol FEZIH(DNA HE HZE:184; duld NI M35:185), 2 a‘fE?—:ﬂ-* 233

H
Pﬂ

2(DNA A W5:186; @i Md Ws:187) 2 Eolr). gk, xelrubg g 4o (DNA A E HE:188;
ol g9 ME:i189) ZH-E]S] DHADE o). FEol(E. coli)old HdHy ZTzudS zuo}f A
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[0089]

[0090]

[0091]

[0092]

[0093]

[0094]
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B9, golsto|EFA-4F geas S 2te BoR HAFQrY. ZEad IINS HIMER AZE o] #7]7]
2 A8 AXFHJATHEZESHY IMe 91 o]2& E3J[R. Durbin, S. Eddy, A. Krogh, and G. Mitchison,
Biological sequence analysis: probabilistic models of proteins and nucleic acids, Cambridge University
Press, 1998; Krogh et al., 1994; J. Mol. Biol. 235:1501-1531])°l4] 7<% a1, o] HMMEROA] o] 87153k
Abg=} 7Fol=ofl wETH(EE [Janelia Farm Research Campus, Ashburn, VA]). HMMER AZEE¢o] Z 2729
Z92 X 94 Fol 98 AEs B0 ste Zagd 3 vtEaH RE(HM) ]t

Skl NS < 10 9] B gtol A A7]E Qoo A e DHAD ¥l wldolil, o]t dFe-4S DHAD, 2Fe-2S
DHAD, ofg}fHUlolE B4Fh, 2 IAFITIAYOE BHaiAs st g, Tzdd NS "jHss
NI ~EAETFT A Fekes DHAD W $1A] 56, 129 2 2019 83k 3709 BHEE Al2H A2l A0 s
PTG, RE 37]9 REH A2HAe) EAE [Fe28] T FYAHE 2 Ay SAolth 379 BE

2HE 2t g ofgtH o] E B as Bl 2Fe-2S DHADE ¥3trh.  2Fe-2S DHADE A~EREST
2> JER2 DHAD opbvieAt A o] &b7] $1Alel &3k f1x]ol 4] 2Fe-2S DHAD H+= ofgtiu|o]E &gt o

Ask= Aoz AE A1 A (signature) HEFE ofw]ibe] s EAFO RN ofgfRUoE das
of FiE F Atk ol AILUA ofu|AlE F17] A (90%x e LA E)NA ZF7t 2Fe-2S DHAD Hi= o}
HYolE &g o] EA%: 88 obauEzlal ti(vs) FFEAE 113 vjEER A o FFEA 142 of2
19w ohamEz]l o) HEE; 1650 HEE o) F241; 208 obautElz]l o) HlRE; 454 A o) HlRE; 477
ddedebd T o2 o) nlRE; 2 487 FEal O HjRE,

A w346, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90,
92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132,
134, 136, 138, 140, 142, 144, 146, 148, 150 % 1529} o] AwH £ AR 7HS zte olz]dk Wd 9
3 HEEE dMEe ols A F oo Mo tis] Holm= oF 95%, 96%, 97%, 98%, W 99%°] o}m| Al
TYAE ZE oo wmAER ofyel & oA ARgE 4 gk, o Mg el AA 3] ddH
=10, 3 4e] A, 2 ouE S o E a0 Yl 250 Algze] HEE detrHE AMSshe SeaY
W Ad WS 19 W3 1140 el Aol= oF 90%¢] olnxAit Y $YAEE 2EE DHAD ¥ SFo|H =
vlo] Al 2~ SE] A2 FE 9] DHAD(ME W5:114)7}F 53] A3sirt.

el ATl A

)4
¥O, i
g

71A, *105 =AM AHojx: ok 80%-85%, 85%-90%, 90%-95% EE—t— 95%-99% <

F7M2, EYoA ATHE AdF T 2E 2Fe-2S DHADY AMEE& AdMoA thE s REIE 5= A}
|2 4 vk, o= S0, A9 W3 :45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77,

79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 11, 121, 123,
125, 127, 129, 131, 133, 135, 137, 13, 141, 143, 145, 147, 149 % 15124 E-Yo|A Fo{X]= DHAD A=Y
S A zhzhe LBUL 519 ejol sl 371l Z1%E ks gol 4¥A WA Amystt fuAE
gested Aga & Qo

4

Aol olmgyrRedre] 2HA Bl2-5HA TRyt @has wEslass A4S 98 Fe-S S
HE a7 o= dulzo)r, 01 @, RdhtBE e FR2A AYE SAIASEEA] v 53 FE A
US20090155870 <ol 7WAl®th. RdhtBE ZA|F-glo} olEg|yr e~ Za4 Bl2-5H4 L2 grjo]ls &4g
25 WAL, o], RdhtAEt WHEW EI FE AFEHIL SAASELFS v 53 FHR A
US20090155870 &0 7AA1€th. RdhtBe] &4-S RdhtB7} RdhtA @A) Ba3l7] wf&o] RdhtAS] A4S AR
gozxn Hrid 4 9}3} RdhtBe], 28] webs RdhtAe] AL EdolA AE ZAE WA Fe-S oy
A BEo] g EX SFoA LaAAorN YA, S Y8 Fe-S FHAHE Ha R e Y99 %
A Bl2-59A ZEIATholg ggas whgstaso] ol wde A udd Fe-S ©wd wys 2t
AR wrolAd P4 ok, a4 Bl2-S9A ZEavels BFas wEHELE £2EA BI12Y E4 E
B R s, dAvd ZEgvols Beags g4 Tagtels g5has A4S HJridto s Jdgate] 9
3 g4A 1EE vk dy FE2EfE FHIUFE(EY 99 A9 95192 @id Ad Ws193)¢] v
o] i s whestE bolt)

AHEE = e U8 2AA BI2-EHE ZRaveld €4as wedast JddAel o) RdhtB AME W
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o440 NG wae] Mge) AEAR B4 Fo FEE 4 vk 2ES BI-SHA Tudtelg w4
Eh AL B4 2 Holkx oF 80%-85%, 85%-90%, 90%-95% Wiz 95%-99%2] NH WZ:dde] tid MA T
A4S s Gl Agd 5 Atk @ Ao A A A AdE=10, A Ze] ddE=0.1, ¥ &
0 FF e s Ul 250 APze] UZE e olgst FHaw ¥ 4Y e s A W
To440 A ek opr ek A del] tisl el oF 90% FUR AEo] 53] At

w3 ARE 4 e U2 2EA BI2-EYZ Zagtlele g4 Eah wke =
& ArlelA 71 vkel 2o whe] 95 RdhtB W F9(HE HE:16)S AMES] FHE $ ot

Aol ez duk(dE o] EF[Methods in Enzymology, Volume 194, Guide to Yeast Genetics and
Molecular and Cell Biology (Part A, 2004, Christine Guthrie and Gerald R. Fink (Eds.), Elsevier
Academic Press, San Diego, CAlE #x). &AFNAM9 A HdL APFHors TrdeE IY oo %
AARow Add ZERE, 9 WA FAAE BoF vk @ 88X ZERETE aRoA FHR digh T
A JHESE F55t= AFEE ¢ o, ol 7] FHARREH fFEE ZEREYHE XS ol AlghE A
oF=t}: CYC1, HIS3, GAL1, GAL10, ADH1, PGK, PHO5, GAPDH, ADC1, TRP1, URA3, LEU2, ENO, TPI, CUP1, FBA,
GPD, GPM, ¥ AOX1. =#3et HA} FZAA= FBAt, GPDt, GPMt, ERG1Ot, GAL1t, CYC1, ¥ ADH1S Eg3lu}; o]l

AFE A &=

e 22 RY, JAF FEA, 2 7Y 992 o], FHol-ERE ME WH YR FERYEHIL, &8 AX Y=
PFAHEED F Uk, ol WE= o], FEo]l E ER #F BTN #F FAE &, dyPHore=
AR EE HEHE RHSE 5 UldAe A& B4 e GaA 39S FEstE A9 2 A9 miAE
gty ERA E*o Xﬂ,_‘li AFRE = ZEkan|== ME 9E pRS423, pRS424, pRS425 2 pRS426(H| DA =3

(American Type Culture Collection))22A], o]E2 o], Zgo] HA|

e
(& B9, pMBl) X 2pn BA 714, 2 9% M¥(nutritional selection)S 3k wiAES £33}
S 4 714 WEE 98 A9 vlAE His3(ME pRS423), Trpl(#E pRS424), Leu2(HE] pRS425) 2 Ura3(H]
E] pRS426)o|th. 7]&EH Fe-S @l 3Y o9& dzmdstE 7iveE A7 e dd HEY 5L ol
Fefolo M HFE B F2Y ¥l g i aRoMe A A Az Wi s e S 2l

A A F2Y Aoye ardAe] nad e Axds o8Iy, dIgHeRs, AR WEH DNAT 9
Hol(dS 501, 19 the] F2d FHeA), 2o A el "A"E e AR, 3 OWE DNAS] 51 9
3 g A FEFHE = 21bp DS 50 B 3wl Rl FHete, walel gl #94 AH) DNAZF
AgAT. dE 5o, "HAA X'l o ER Fd WEHE P56 96, &Y Z2WEH % EN FAA
1 N ES s e, Zawg 9 FAXE AR Al DNARRE FEEI, {12 Xe 129 ¥
F7IAZFE PR SEFAAY F44 X MdS 238t 229 WHRYE s560. Adstd g 5 2
&R ZREE Ade Abe], ZaRE B Ak X9 Aol A4 X B FAA A Afe], ® FAEA B A
g3he WEe] 31 "k Afelel= Ao 21bpe] T Aol An. the, "AE ¥ (gapped)” #WE 3 AT DNA
T RN #F R sedddasa, SThavs o 9 AE v dRAdS s8shs AEE set
T sk Hix geth. e AERRE Az PCR ﬂé@
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[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]
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ol URA3)O] FHHETH. ZRRE-3IY AAX-ZAA-RA3 998 Fdasts A4 JHAEE &R G4 Ao ¢
2 "yrel 5 &3 Og@a‘oﬂ 45741 40-70bpE Pl Zetoln MEE AR PR SFE. PR A&
AR R FAAsea, gpde] Aoj® A A delA AdeEdnt. FAABAE F2Y PR 9 E=
A DNAS] A4 21 A dstel] ol &l = 9l

ool an Ao LdEE oo 39 49 dgatelA & el upeh o] 2AEE 54 S5 &
B Az BAS 98 HAgH mELD 5 gtk olE B, S, Al#WAlel Ul K. gElA~ 9 P ~ETE
2 ILV3 29 9] wds 98, 2z 2 Aol 1elA S, AlgmAef el el e H A sk A

o] A ARl 7

o3 Fe-S @ AS zh= o] AAE A WiRIA Fe-S ©ild Bdo] iy
BR SFo)A o]FA WEE Fe-S whjde] EoA A FdE GHoENH olFEs HE & o o &
£9°], DHADE ololafehgo] A ARoAe @AE A|Fstal, RdhtBe 2-FEl= T 2-5e2S A3

AR A ARl 717,

S 913 DHADOll oef = dAE Edshs AR AR 2ddA Fx=A Akld,

I FAAEEL v 53 &9 Al 20070092957 Al ZollA AHAIETE. HAE ool AREre g

4 AR gelojagie = 104 ATk, ZdolAM iAE g oAl ofolaiekee] A2 FS7hE DHAD

2 TR A US20070092957 Al oA 7]%H uke} o] AA|d] ofo] 2k
s A ARl A= sb]e] Hdeke EFit

o= 5o oMHEHHIE Fdasel ofs] Frjshe - dFH|o|EoAM opAEEHJERS] dek(k]l FE

dE Eo] ol EF o] =FA|Al ofo] Am 22 E H o] Z(isomeroreductase)ol] &Ja] Znjald - ol E o] Eof A
2,3-tpolsto] EEAJofo] kg ol ER S HF(E 1 A= T b);

dE E°] DHADZ L 3l ofA|ESto|=EAILE Eade 93 Fuste - 2, 3-t}o]gfe] =FA|olo] A o]
EoA aq-AlEolo|rdtyHo]ERY M3 1 HAE YA ¢);

d& 59 A o-AEL geaditel 93 Fulste - a-AEolo] AT o] EofA] olo] ARE| E YT S]o]
29 H3(E 1 A= @A d); ¥

A4 2mE Giiise ola) FujsiE - ooy Eettlstolmol A olol AR AR(E

Al d=el @A f, g, h, T, j, 2 kel e}, 72N A=z g, B oog vhgo] aRtE= ®
e

o}o] St z ¢
AE %7}94 Z*Z}“ AEGRTS S e A7) Ve vie) 2ol eéX*Oi IR & AHE 5 2
o 53 52 g8 2te AE-AF Y Eolo]An o] = (RARD) A4 BE 379 AHARA e ulghA sk ALE
o FEAGEHIL TAAEEYC v EF FE A US20080261230 oA MAIET.  A7A AAE & &

Aol KARIS] o= wWBE Qe ZHDNA: AME WE:35; wuz Hog WM3:36), B2 o T wAL
PAOL(DNA: A WM3:37; iz Ao WE:38), ¥ R TZo g Al PRS(DNA: Ad M3:39; whulz
Ad AT 40) 2R RAE|H.

AN AR ARE ol &3ste ofolaf e AAHS 9T AFtEutolAlZ Algu|Alefel] ozl A== 7wt
FAA & R ano fAA 222 US 20070092957 AlellA] F71=2 7]sHL).

A ZRyvtoles HFaihE EFT APY ARe BN Hx
Al w5 53] FH Al US20070292927A1 Zol A 7A@}, 7HA1g_ 9-H g}
oaRe L 20M ATET.  2-FEhed 2-F-EhmelA 2
5 W < AAdEelt. EdolA AAAE dFelA e 2- EP
7hE &4 Bl2-E 9 TRyt I as WEstas S0 RHE o

3 &® Al US20070292927A1 oA 7]s=d wkel o], Al ARHE FRolA e dA= shr]e
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[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]
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& o] oMEZECIE At ol Fujste= gFHo]EA oA EH I ERS] A& (= 2 & a);

& 5o MIEFHOIE detihmied o8 FHujsty= opAlEFEH B oA ES ez HEH(E 2 @

o2 So] RElo]s g@5ag i o8 s olAEQlo A 2 3-RElto] &R AI(E 2 WA i);

AE Bol tolg YiEa ZEME Y5EL, EE TPt 5Fad 9] EujsEi 2 3Rt
oA 2-FEl=o 2ol HE (% 2 &A j); E

8 So] RELS GfaFh oF sty s 2-REl=dA] 2-REg R [A3(E 2 GA f).

ol &AL o AEE F dE FAAE v 57 FE A US20070292927A1 Foll 7]&HT.  ZAY-go}
olE YR AAZHE S HEtiolE Y4a4s, RdtA(HNA Ad WHE:43, 29 99 AE WE:15)9 aX9
o] olet AR AMES TEAFEHIL FAALEEY s E5 FTH Al US20090155870 ZollA /A
of. o] @FAE ZAREYS oEIYRTAZRE S REJo]L Y4as WSslagA, RdhtB(HA Y W
344, Y 949 HE WE:16)9] FdoA AFEHETE. o] Hutttels dFasE IR0l a4k BpE
Ao g A 7] wio] Be HFoM 27",

US 2007029292741 7HAl® A ARE AL 2-B88 S 93 ano §A4%4 2z 2 v F3x9
2 na EF FE A US20090155870 F oA F71=2 7]|&HT).

?_

g X

Hoq AAE R A A2 AR ZA Fe-S vwadS zh= gAEY PAS 93 g wjxox A%
2 4 Qv g aXE A g4 7)ds dFdor dvh. Ast 7de ddR, dE B0 =g 4 3
F, SYAGFH, dE B0 HEA EE FIARA OUF, odF B0 IR EE AEReA EE I EHE ¥
A7 dEREE nAA EFE, dF 5o 73 FHY, 55 IA 5, AAGFES GE E 1 o}
2 3 F 9o} ol IAHYA et wI @i 7FS -89k 7E, O o], o)AFEs, e F
8 Agstd FhA|Re] tiAby ZH3lo] JFE HEHSd = vt HEZEZY {7)A|(nethylotrophic

| o &

=S So] Wdolnl
o] gt}. oE S0, WERZERY FgrE
A

gL
FIAAR F TheFek opn)4ks diAL S0l o] &t FoR FAH

Hgolyl o 2 HE| ] ©AE o] &3t Ef¥dR~ e FEAES Igsks oz FAFo Arh(E#[Bellion
et al., Microb. Growth C1 Compd., [Int. Symp.], 7th (1993), 415-32. Editor(s): Murrell, J. Collin;
Kelly, Don P. Publisher: Intercept, Andover, UK]). wlZ7[XE2, t}okdt o 2iujots dapd £ S
2HS ARSI (@ [Sulter et al., Arch. Microbiol. 153:485-489 (1990)]). Z#jmz, X o] o] &
HE w4 FEYe FHe vh 3 V1EE 23 7 glon fU|Ae] A" oAt dHEE o=

A7,

A7) AFE @ 18 2 0 ERE REUL 2o oubye] A@d Aow AZHAT, ngdd dx /4e %
R E R

AEY g2 TEdelds, BE wixE A9 771, 9, BEdA, 454 2 oE AR sk st
o FgAel deA glon, HHshs AE] e AaF ax AR 3 % g Al Htst
o

ok =7

ez AEE o 20C WA oF 37C Wele) 2mAlA A miA el gAY, 2 didlA A
A iAE, aR da o), fhRE AFo|E, 8 gi/duA] gEdoRAe] rERAE ¥FPshHE B
2 (broth) = tiie] AphRubolalz AR Aol o] & 93 HA vE&R PE, a8 FE38 9 9
~ER2E B YPD WAl o] Ao ow Alxzw B wAlelt. antel] AoHAY FdE Y
A= AREE g glem, 54 vgEe] el HH wix= vAE e wanst fope] dyAtlA
A= ol glct,
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e
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[0128]
[0129]

[0131]

TW oK T TR WE F WS o %o b = o : s U,
TP XT ERRLTRg g EhE dMmaaRa oy o I
N — a4 B [ p— o W= o on . F . 2 g = o < o%
i I G No T .2 o= T - Gl g AR S
NAWIEETTR TP _F o 3 §R m T g WX W o B ~ W - < =
Heo R T=FL 2% C T U SO R R S T ooy o e G S
A 0 o mEIRET = T F CERE IR TR S =0 e i -
= o P — "N T A .
FEnaddes wxAl"TEE Ty _gEwvzel s ymELIHE
— = ~ o _ N oe )
R~ ®3® wxE P T w5 My s To_Eed 2
N S o = o o 8 - .~ 7o = A w od Ao =% R ™ = Jo i Q
T AR w2 _uWw® g T S "YU R B . B o oF éaufm
3 = = T o —
Parrgt o2 oe® g w2 w7 ° RGN - EE MR T
ﬁ oy e = jas Ho Ho X ooy o > 2 ™ oy o o Ao wﬁ__ o’ o o) = o 4 oF ph
TR ER 2P E g.mezﬂxLe%mbm o o R mumaao%mhﬂo% G %%%m%avﬂ%
— N N5 iy — =3 —_— ro ! ! —_
S IO A Ke © o ~ Bo T K O — = 9 i)
5 AR S oo o = = o ) 3 Tw X 0 X" 8w Ne 2w
Xo2mgeda JpepXali o Rl HHTe Syl ol = . S T
EEME PN T e ) 54 T oegr ., <0 EU oy B TR
— " Mo I 17Fﬂ.| o .l.m X = NJ X oF J.opLL.L = I\ s Eeﬂlﬂﬂ il o _ T
N il 7o Njo ov%bt zTWOMMM s W= o) fm X o ‘_WL \wox < N HTﬂl_ﬁtﬂrmﬂM(
%%ﬂ@l&& %x.ﬂi%%.mm A Wiwiﬁi = oy Héuwewduﬂ%%
i ) = + = 0 —_ o T A m N )
cx b oL b HET D w iy wal EEEX S5 ST g EEES
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g e S X S ke w5 W Z0° I - % or o o oo N K AR BK gy
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o o~ S Mo ,Mn o of Zn @ ©° K o 5 o il N o =0 70 = -0 Y oy I
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ERL3IS ThTget i gar TogBzax B ToRERR0c
of w2 ~ R 3 oo T oy~ OF R W % i g 2w oy X2
Y = & = o = B oo oL = = EI- %° o T o o o X = T
T g S NN S IENE T ET g o W = 8 - o gy N X
T - =® = o0 T ok 5 < = N T K K < W oo 1 o o ~
T HEZLRT ShaawY wa BT PonEoes < "R Ew
S _KE ) Teme . RRET Fel wmoTHowx g L T I M-
I XE g2 M & R A T~ < K=o o XL E R o -
e B wH Ze T el isn Miw Pama s P B JdBEITL O
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[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]
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& 2943 FHE ARt TE wiAREE FE2S 29 £ Aok o] BelAE, i
= o HRAE FH 24 T SR S 24 22 FHAAE ARgete] ARste 28 AT
(=¥ [Aden et al. Lignocellulosic Biomass to Ethanol Process Design and Economics Utilizing Co-
Current Dilute Acid Prehydrolysis and Enzymatic Hydrolysis for Corn Stover, Report NREL/TP-510-32438,
National Renewable Energy Laboratory, June 2002]).

o mp
[o
)

w3, Fy=dH(pervaporation)¥ ZF&3 FHE AESte] 2g WX E2EEH BEES By AAS = Yt
o] W ME, REES fFstE HE HEAE FH] 2 FIHK SHE F A94d 4e B FH5
o] g AFotE E& AATITHEHA[Guo et al., J. Membr. Sci. 245, 199-210 (2004)1).

A A

2 o 2712 517] AAJdoA AolHEth, oS AAjd= 2 odtyo] wlgh s A P E Yehfs A,
G| AR FoJ S olFsor ot FAAEAE, 7] =9 2 o]Y3k AAdREE 2 wge] EAXQ EH
S A F qlon, B dygol ARy d HFE "ojyx] guME B Y-S tfst WAsta $Aste] 2
El3 st 85 9 2o HFstA & 4 Utk

B AAdeA Atgw BF AT DNA 2 B4 F2Y 7|He IddA FXE Aoz E3[Sambrook, J.,
Fritsch, E. F. and Maniatis, T. Molecular Cloning: A Laboratory Manual; Cold Spring Harbor Laboratory
Press: Cold Spring Harbor, NY (1989) (Maniatis)]; 2 [T. J. Silhavy, M. L. Bennan, and L. Enquist,
Experiments with Gene Fusions, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. 1984)];
2 [Ausubel, F. M. et al., Current Protocols in Molecular Biology, pub. by Greene Publishing Assoc.
and Wiley-Interscience (1987), and by Methods in Yeast Genetics, 2005, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY]ell ¢la 7]&% ).

W ol wjFEe] fFA4 B S flal AR As 2 WHS GhA FAE Ak &) Al A
L3t710 AEg3 7|E5L ¥ ([Manual of Methods for General Bacteriology, Phillipp Gerhardt, R. G. E.
Murray, Ralph N. Costilow, Eugene W. Nester, Willis A. Wood, Noel R. Krieg and G. Briggs Phillips,
eds, American Society for Microbiology, Washington, DC. (1994)]; %+ [Thomas D. Brock,
Biotechnology: A Textbook of Industrial Microbiology, Second Edition, Sinauer Associates, Inc.,
Sunderland, MA (1989)]e] “guj¥l niep o] g 4 Slvk. wAE Ao A B FA AMEHE BE
Aok, AT 54 9 BRG] AvZA(EY7], A2ZAF 24, BD vhojoie g s Al (20T
HEHET A, gho]X HIASZAA(FY, WEAET &A)), = Alan Az AHYARIETF |2~ 1]
FEF 2ADEREE JFsitt. tgEA BAEHA ZF 3, s #5E HAYoE HyA s A9 o
7 B9 AR TAAW)SRRE e BE SYaniFeleros wahelut AulAwAls
(Sigma-Genosys) ($-=@=,  EAR=T AA])  EE QHIHOE= DNA  H A RA~(Integrated  DNA

Technologies)(Z &2, ofo] @ o} Ax))dll 9& Adstsltt.

S HE A= E#[Amberg, Burke and Strathern, 2005, Methods in Yeast Genetics, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY]ol 7]<¥t}.

HPLC
by BAE S BAe gy o #F deA Utk oS S0, st A4S NA Z2ZebE 183 (HPLC)
WS el s SH-1011 ZF2 (Shodex SH-1011 column)S £&¥~ SH-G 7}= Z+#d(Shodex SH-G guard column)(E
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E} ofe)~ IEHO)M, UAEE, uholon|F LA (Waters Corporation, Milford, MA)OIA o] &7Fsdh)zt &7,
HERD #5297 ol &3k 0.0IM 1,80,5 o] s o2 ARgste] 50T dd 25k 5 0.5ml/%9 5
og ArvtEady] o8 FRFIG. ofo]aFwe AT AR 47.6%0]H.

ekojo] om= gy g '"s'v 2(E)E 9v|sta, "min"S H(E)E 9u|sta, "h"v AIHE)E vt
i, "psi"vw A AA F I} E(pounds per square inch)E H|EAL, "mn"S YXxHIHE 9u|sta, "d"&
Alday) ()= 9vlstar, "w"S wolaAZH(E)E gvlatal, "m"S HYH(E)E ovlsta, "L"S H
()& 94‘1]35—7 "m"> HBHE(E)E 9HEa, "'m"S YxvH(E)E ovsta, "nM'S HEEE ovst
a, ”M”° < 9vstaL, "mmol"E D EF(E)E WS, "umol"S mlolAREF(E)E et ", "g"
= 19 % ojustaL, "ug"E mholARIM(E) S oU|EtL, "ng"v YxIH(E)S sk, "PCR"E %@’
ax Odﬂ] He-& ou|sta, "0D'v 3 EEE ovsi, "ODeoo"—E— 600me] IHFolA SAEE F WeE
onjEtal, "kDa"y AREEEL ulstil, "g": F¥ Abg(gravitation constant)E oW]|stal, "bp':= J7

(5)& elnleha, "kbp'ts AZQIVH(E)S AISAL, % wiv'E FF/EIAGE WAL, & v/v'E 3/5 0%
2 ousha, wi &' FEE lulshn, THPLC'E AE A AzviEaduE dvisa, 6s vlA A
MEDYNE ougth.  go] "® AuE: iudE 9 7de] 2 9 44w AdEe] Biom, HAEnA
718,
ANl 1

S. Alzu|refe] LEUL A4 5ol K. StE] A2 HE] o] DHADS] el

S5 LEUl A= 19 7]

Slzmysit}. FFolu|Eulo]AA ZE]A DHAD Y PP o= E w3 E = DHAD &Ado| tid LEUL 229 ¢
= B AN AT R A ddS fEl, pRS423eE=HH FEE ME WY pNY13(A4E
WS :29)S AREalgitt.  olEldk ME WHE o). FhololA e FXE 918 F1 HA 71341423 WA 1879)
2 gRoAe EAE g 2719 vAE 7]H(micron origin) (FEH LEFO]= 7537 WA] 8881)% gHf-alSiT).
Ll =2
A
A

olr

2 99 Fe-s FU2EE Baw st Ghd clolaTEAWY|E 943

2 b

0% i

T (FF ]OE}o]c 2111 WA 3110) 2 FBA FTZAA(wFEULLE]= 4316 WA 5315)5

aRAgAY HdEE 9Ig HIS3 vlA(FEE LEF]= 504 WA 1163) 2 o], FEfo]o A9

I PAEI NP }ﬂ(ﬂeaﬂgaycﬂz 6547 WA 7404)8 zt= pNY9+= HIS3 wFAE diAls] URA3
W

FFol W Zrfo] A2 225 E 9 DHADel Wik ILV3 W P> DNA 2.0(dl= ==, ZHE o}
(Menlo Park, CA))el oJal S. AleinjAjefol M o] el tgh I=-FHHstE o gsf e, F=dd &4
MAS PR SFAZT. S5 Sgkol, N-2ekel] 9l= DHADCl| gk vEZEeol AT fJetol=o] A=
gk 3 E‘r 1M =ZA i1v3(K)(0)-F(delet)E & Zetolm =] i1v3(K)(0)-RI A ARg-3ste] A
1l

1
u}

[
—lN
b
2

AZA 285 938 39 J9(HE N5:173)S 28, ©£3, Sphl 9+ A3 Zgo
I, 3 Notl ¥ 9wd zZglolwd d9stert. PR AAPELS HE @E pNY9 2 pNY13 U=
Z24335te], ILV3 Y 99 FBA Za2RES 24 st gtt. PCR A

AE Y 27 WE (pNY9, pNY13) &
th= Sphl 2 NotI& AR&3) &E&fsiglct. &3 %, AEs d4dsty, d4 &FES T0P10 FAIHE
(competent) APE(JIHEZZ(Invitrogen)) W= FAATAAT. FEAHEAE 100pg/mie] f|ujdo] BHFH
LB 3k ZFdo|EoA AEsqitt. ¢ 2L 7] Vied AW 9 9d ZelolmE ARE-sk PCRo| 9

|&
& 23gdslge. Axe Zgan=E 74z ZekAn= pNY13 2 pNY9ORHE f- %% pRS423: :FBAp-ILV3(KL)
2 pRS426: :FBAp-ILV3(KL) o] e}ar # A 3}ich.

S. AldHAlefel A K. SE|A~2HEe] DHADY LdAS dAstr] Hal, W @y pRS426% A Idd HE
pRS423: :FBAp-ILV3(KL)S 5 BY4743 % BY4743 leul: :kanMX4(ATCC 4034377)° HAASA L. HIHE A
X Ax 9 FEARE AolE AR (Zymo Research)e] X2E FH  FHH3 J)E(Frozen Yeast
Transformation kit)Z HlHo 2 31k, dAASAE s)2vld L $-2bA (83 =0k (Teknova))o] Zol®l &F
A AL e S ZHolE AdollA Aty a4 AFES d8, dd 755 2 W 9E pRS426&
ol F A7 HFE WA J2EY E fghao] Aojd sm A AT FE wiR|olM whA] wjdsidth.  5ml
YA e S 250me EEkA o] 100mee] viA] W= oldAZTE. wiFEo] 600mel Al 1 Wix] 29 3 He
S o, WIFES S, BES 1ome 20mM EFA(Tris)(pl 7.5)2 A43 e, 1mel 5
Qe Egx gEAoA AAEANHG. FES 0.1m AHIH(Fe]A wlEZ A B, MP vlo]Wt)Z~(Lysing

B, MP biomedicals))7} ¥rd 2.0m¢ FE W= ofdAFG. uwE, AEES HE=-H|E(bead-

> 32 o
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beater)(BI0101) WollA <=dt}t. 4T, 13,000 rpmollA] 308 ¢t mlo]aZFH= Yoli AR A=
S 53T, AYHo i—t—, 0.06 WA 0.1mge] mAA] F& dWALS DHAD AARWANA AHL3FATE. v A A
FEE U 9 @S FvpA] A2 (Coomassie stain)S AFEstE HA=X= 7 H(Bradford assay)ol 93] 574
=

tolalolmmal- 4k BoEh GA AR

Al T DHAD &4 HAAHL ZHE %(Flmt et al )°ﬂ &l 71&w AW ek Holo|th(F&([J. Biol.
Chem. (1993) 268:14732-14742]1). #HANLE 1.6m Z F-I oA F=33}F 1 7|2 o]F o Ht}h: 800 2X &5
A (100mM E2]2~ pH 8.0, 20mM MgCl,), 160/113 10X 71%1(15 6mg/ml Tho]slo]EZA|olo] kg0 E), w|AA 3
E(HAYEAo2E 50-200pg @A), 2 B Wk ES 37T A eFH|o]ldstgdtt. 0, 30, 60, L 909 A]
VYA A, 350u0] WFS EHES A AFY I, IN HCI W 350402 0.05% Tlo|UEZHdsle]mglriloz 25
of & ]

ri i

CollA 304 &<t Aol Asiditt. RS SAAIZ17] &, 350ut o] AN FASIGEFS v Z3E
7hebQlaL, WHEES 15,000 X gollA 2% EeF Al EE Y. S AS ZuhaE A3 dulle] o WAIE AL,
540mmell A 9] FFEE £33 FEAA SAHSGT. A" a-AEolo] LA H ) E(KIV)S] 42, a-AEo}
oladrdEo|EY] HFE IFACRHE FEHE AY A WA UE FIEE YA EZA SHEA.
ZE AR A A EE KIVe] s ZEYIY, AES SAUT. s, A7 379 AAE AREste], 3t

= =
7] Als AFES v S AlLteklt:
v Al AAE = (KIV B9l ZAH/1000) / 1.6 me W5 o @A pg = mmol /¥ * mg

K. gE223EHe g@gas g5 33 BYAT43(Aleul)ol A 2a&® A9 0.2 WA 0.35umol min mg ™
99 MBS JHAT. R, o] Al HE ER F3 BYA743004 wd® A9 9] 0.14pmol min mg
Holol v 7Hxt. Wl WE] pRS423 HEE pRS426S -85l T BY4743(Aleul) 2 oFAE BY4743L

0.03 WA 0.1pmol min mg HWe] B4 wjAL 7bAch
A4 2
S. AzHAlefe] LEU1L A ol tho]S =g 4o vy

ZA4 BI-EYH ZTRPTS Grass
ol MAlAEG.  vhelge 2AEEol ol YR T2 o] 2EA BI2-5HA (S- om AW E LW (SAD -5
H4) z2dAe]g d4ass AdIAYde I (HE HE:15) 2 19 FAHY A" weslass %i%o%

A (M8 H5:16)[Scott et al.(2006) J. Bacteriol.188:4340-9](°]%, Z+Z} rdhtA % rdhtBzlal 3HS &
Z "o ol ste] DNA ARA(ME WHE:17) 024 dAstar, o, FHdlo] WE W= iiu"}‘ﬁ‘ﬂr(DNAz-o’

ooz w3, AgEYolsx LA &), o ZEE& PR FFo =AM AFE35le], 7IE RdhtA ¥
RdhtB Y 4 HAS AxsArt. vho]e @5aso] ha RdhtA IH 99S Zalo]m N695 2L N696(Ad
H5:18 9 19)8 AREE PCRl o3 FHAZAT. tholg @Fas EAstase] g RdhtB Y F9S =g
olm N697 H N69S(MD ME:20 2 21)& AFE3I PCRo| 98] FZAZ . 2709 DNA EH& SOE PCRS A&
shef whg] wigkell A A2 QS ADH FAA(AME WME:23) 2 (V1 TAAAYE AE:20)8 Z2E o)F iéx}
DNA AH(HYE W35:22)3 232 [Horton et al. (1989) Gene 77:61-68]). olF =4
pRS426: :FBA-ILV5+GPM-kivDe] Pacl #3] %ol 0.6kb @R o wA st FE A5l SAAE

ﬁ%%ﬂ Ulu?

E3] FH A 20070092957 Al &o] Ao 17914 7]e=H). ZAIe] 4kb DNA HHAL o|F FZAA Lol <13
Ztzkel md deel 3 el =, ole TAA] o Wl Ao W) wjelA RdhtA B RdhtB W FH e
(e}

7FHt. ©e, o] DNA RS A FA WHE(EF([Ma et al. (1987) Genetics 58:201-2161)el <J& BbvCIS
A& Baflo] oa) AxE S, AlEln Aol ME wlE pRS426: :FBA-ILVS+GPM-kivD W& F&2Wele], o] 3' &
o Afelell A ILVS B kivD 29 P R o]lF THAA AMEES AASST. Aol EEksw=, pRS426: :RdhtAB
(3t71)& S. A#EE Al FBA T2RE(HY tﬂi-%)g] %274 3ol 9= RdhtA FAA 2 S, AlEu] Aol GPM =
ZRE (MY W5:26)9] 24 st 9l RdhtB FAAE ek,

2

EoFAT = pRS426 B! pRS426::RdhtABE & 1Mol ofal S, AlE|R|Alel 5 BY4743(ATCC 201390) #
BY4743 leul: :kanMX4(ATCC 4034377) W2 Z=U3AH(E [Methods in Yeast Genetics, 2005, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY, pp. 201-202]). AXZE $-zdo] ZAojx A <23k
A el ZHoldste, FAASAE AEsdt. FAAFAE strlet 2ol AAY AHE AHEE ol
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gGeas @A s Ak, A wiA] el widE i E (patched) AIEE ARE3Fe], HA I (20
mﬂ)% TlﬂEE] ZHolE W HEFsAT. AFEH 8]A = 5g/L 1,2-X 2 3}o]-2 9Aldrich Cat. No. 398039)2]
= $eado] dojd A A wix k. HER Zeo]EES ohlE 9 (Anaeropack)™

V\E“ X}(Jar)(‘j] HIAl 72 A A Y (Mitsubishi Gas Chemical Co.) Cat. No.50-70)¢l o]AAZAT}.
H-olf & AR (Pack-Anaero sachets)(W|=H|A] 7k~ AwZ AFY Cat. No. 10-01)S AME3| 7|4 374
(<O.1% A2 E BRAZTE. BAIZE Fol, vl AT HE AubAR] Wil A Y]ed vkel o] xESsta, o

Nl

= .

shshan, HPLCOl of8] ¥AshGich. Al Aol 38.8%-Q) TR@e, 1,2-Xzpriolgol wjA o AFH 3
. PRS426::RdhtABE Zti= o] Wi ASolelA wFSIT. E 5o Folxl A=, ¥ W ZE3E|
LEUL Z4o] Qi #FolA R LEUL A2% 2 @5 JEdeli A4HAes welFnt, 54 ¥4 43,
P A4 0.0005 1 wko] At}
<3 5>
LEUl %of£ol 9l 55 3 gle gRAX Z2agrio| & drar/gstas TS
o] 83 3 2 ¥ AA
= 1,2-Z2¢rjol g | Z2HE v
ks e
BY4743 5¢/t 19472 £1403
Aleul::kanMX4/pRS426::RdhtAB (n=6)
BY4743 0 g/t 2478 (n=1)
Aleul::kanMX4/pRS426::RdhtAB
BY4743 /pRS426::RdhtAB S g/t 11830 +1963
(n=6)
BY4743 /pRS426::RdhtAB 0 g/t 2369 (n=1)
BY4743 A leul::kanMX4/pRS426 5¢/t 2633 (n=1)
BY4743 /pRS426 5¢/t 2841 (n=1)
AAd 3:
HEFZEgo} [LV3e] #EES B39 S. M#HA A AESE tholslo] =R A4 €8 4 (DHAD) E/de] 34
B]]E]/)\Z fi

S. AlgRIAlel ILV3S A1 ofr At Aol FRtE s mEZE=egol tholgto| =5 A4 @4gas AY
gk, S, AlEEA el A AR 54 FAAHS AT U 1LV ZEoRRE] wAES TAATIY] A8,
i1v3::URA3 & FHEE Ad ¥5:30 3 311*1 Fo]x & Zalolv] "ILV3::URA3 F" 2 "ILV3::URA3 R"©] ¢}
= pRS426(ATCC No. 77107) . ZHE] ] URA3 WA <] PCR F&o] o8] +F3%th. o8 Zelolw 454 A=
& fIek ILV3 dAA FAAk Fe) G H sk ADel w9d 7obp 5 H 3" AS FrskE 1.4kb URA3
PCR AAEES AT, PR AFES 2T 734 78S AFEa(Ed [Methods in Yeast Genetics, 2005,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, pp. 201-202]) BY4741 A|3E(ATCC 201388)
W2 FAAA 7, Ao JAAAE Fepdo] AoEal 30ColA 2% 2F227F BEs 4 dd
A el FAAFRY, HEASAE AE w532 ¥ 3301*1 Fojx= ZElo]w "ILV3 F AA" 2 "URA3
REV A|Z"E AR&skE PCRO o3 == ﬂ"‘o}oﬁ el ILV3 3zt e £49 9 SukE fAddA Y T
FAsgict. uk2 FAADAE 03 BY4741 i1v3::URA3S 7hAT).

Zg}~ul=  pRS423::FBAp-ILV3(KL) % pRS426::FBAp-ILV3(KL)Y %<& Al 104  7|&stqich.
pRS423: :CUP1-alsS+FBA-ILV3S] 52 EYoA Frxol o9& A=, F5hfEa SAASEEA v+ 53
TH o US20070092957 Al, AAe] 17914 7]1%% AT, pRS423::CUP1-al sS+FBA-ILV3-S pRS423::CUP1p-alsS-
FBAp-ILV33} &3k Zelxmzoltt, o]gf3 F+5E2 S, Adn|Ao] CIP1 T2RE (MY HE:34), vpaEA
AMBEg22RE alsS 29 I (MG HF:27), 2L V(1 FAAAE HZ:24)E sk 7vet f-42H
2wk S, AdEy)Alell FBA T2 RE(AME WE:25), MEZ=gol 43} Ae Z9 Ade] A4H S, Az
HIAJof 23 E] 2] [LV3 Y F99(MYD W5 :111), ¥ ADH1 2A(HE W35:23)2 3fale 71ve 342 3
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o
s

o}

B Ax

21

Zgf2v|= WE pRS423: :CUP1p-alsS-FBAp-ILV3 & pRS423::FBAp-ILV3(KL)S EF 44 719 AbgE 5
BY4741 ilv3::URA3 W2 FAHMEA7]2(E¢[Methods in Yeast Genetics, 2005, Cold Sprlng Harbor
Laboratory Press, Cold Spring Harbor, NY]), 3|=E|ldo] ZAoj®l A A3k vix] AolA FAAAY. =2
2w = WlE] pRSA23: :CUP1p-alsS-FBAp-ILV3 2 pRS426: :FBAp-ILV3(KL)S 3t #3 BY4741 W= FAASAA
o @1 MGES SlaEUS AoHal 2% SFIE27F BREE 200me F hdE wiAE sk 1000ml
Eot2=a ellA,  ©]:=r000(Innovad000)  JAFH|olE (77 BEilxS ApoldEF,  oty:,  FAXF(New
Brunswick Scientific, Edison, NJ)) W, 30C % 225rpmell A viatF . wIYES 1.0-2.09] 0D600 =7l
A Fghetat, 6000 X< goll A 10 s<F €lAlElete] AASAZT.  AlE BE 1mM E2]A-HCL, pH 8.002
AABEa, Ao el FAAS wrx], AWS -80TolA st 1meel 0.5m H= 2 1.5me] &8 H¥E
dgAS AME3tE BE HE HY e o3 AE 78 FEES AxT. FEE U 99E = =
ohA] GE o] &3k Bl xs AW s SAsgith. DHAD &4 HAAW 4 A& ALk AAd 1o

Zol FsIGITh. & 6914 FojHE Aabs ILV3 A4e] §lE Ao A rTh ILV3 A4 Al

3L

T H] g4 7t
( pmol/min*mg) H) &4
(pmol/min*mg)
BY4741 0.018
0.014 0.013
0.008
BY4741 pRS423::CUP1p-alsS-FBAp-ILV3 0.018
0.019
0.020
BY4741 pRS426::FBAp-ILV3(KL) 0.040
0.038
0.036
BY4741 ilv3::URA3 0.00006
0.00075 0.00041
BY4741 ilv3::URA3 pRS423::CUPIp-alsS-FBAp-ILV3 0.030
0.029
0.028
BY4741 ilv3::URA3 pRS423::FBAp-ILV3(KL) 0.317
024d 0.281

HPLCol| ©]gt ¢hwj-7A|Eolo]ntefefo]E Ao &<l

Alg ) DHAD &4 AAWOozRE e dup-AEolol e 9] A4S HPLC 2 AW Ft2ujol Ao = {24
3} (semicarbizide derivatization)E ARR3] GA&tH . DHAD &4 AAWE 1.6me F HyoA 3%
I, o]& 7|2 olFoj Attt 800kt 2X £+=AI(100mM E@ 2 pH 8.0, 20mM MgCly), 160x0 10X 712 (15.6mg/ml

tolgto]=FAjoto] At Pl E), wAGA FEE(HFAHSEE 50-200ug @A), 2 &, WTES 37CAA
Istlo] A AT, 0 B 90 o] AZE 71_}7—%01]*1, 350ue] W BHAES AAS AL, AR o|xA7|aL, 4
T, 13,000 X gollA 2% Tt dAEEste], AdE dlAdS AASY. ATHs do5-387d vo|la=z&
(Microcon) YM-10(A]1v}(Sigma)) 3 Z@oz oA 7|3, 4T, 13,000 X gollA 208 <k QAR sl
a2 84 duds AASY. E29-22(flowthrough) S 100p =43} Al F(1% AW 7t 2 ule] o] =

datd 9 1.5 YEF ofAElolE A4aE)n Edsta, A20A 158 &9 <ol
2E} 37" HE](CoStar spin filter)(CoStar, 0.22mm FE])E =3 13,000 X g, 4Ce
Jole] HAZS AAsNUY. Z29A2E BAS 93 HPLC Hlo] Lol o] dA AT,

m
ol
ok
?R
o
olo
N m{n
o
R

R
(@]
Az
ofr
r o
ot
[
>
)

fFEAstE du-AEolo|AdtH P o]ES] #4E& FH7F=(Superguard) LC-18-DB 7F= Z& (85 (Supelco);
25cm X 4.6mn, Sum)e] QB FHAF LC-18 ZE AdA I ARutEIHIE AMRE STt FAF B
T 10olRk. ol5 42 mwiEkE(A) 2 50mM NaOAc pH 7.20]%1th. ©o]&E & FH] T2 WL F 7oA FolX
3L, 250mmell A =3kt
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fEAl s Qo7 ofo] 2 uhel ¢ o = HPLC T A Yol ALE 5] Pl
AL 2R fr & (nl/2) % NaOAc (50mM) 9% MEOH A
% 7] 1.0 95 5
5 1.0 95 S 6
20 1.0 70 30 6
21 1.0 0 100 6
25 1.0 0 100 6
26 1.0 95 5 6
35 1.0 95 5 6
A 71 2 ko] A o] o2 A 56 Q-7 ol el 2 el el o) 2] Al AT 11.5 ol Sle}

F 8olA FolA = A, KIVZE 7] vl@Agel ok 3 ARl HEw vkeh o], AEolA AP HAS
o BAA FUUDD AW 2Rl FARE KIvel Fe WIS SPan Qolq Al 1zd
24 2ol e 0w ERoA vEdoR 248 golth oleld KIVe] e WPLC BAMANA BE
H g 2 dedady
<# 8>

DHAD 24 314 % 4 HPLCe] ¢l 8] 7 &% KIve] vl

Ei A E-ofolinbe g o] E

A4 (u M)
DHAD # 4 ¥ HPLC

BY4741 ilv3::URA3 pRS423::FBAp-ILV3(KL) 256 256

BY4741 ilv3::URA3 pRS423::FBAp-ILV3(KL) 162 163
<% 9>

HMMER2.0 (2.2q)

NAME dhad_for_hmm

LENG 564 .

N pand ) o] SFL L o Cmabu i TV L AR D) ) el sl

Son 1amy Axs e o] SRk i Zhe LT o) B Chimeal ibrate) (U1E X shefo] e} ) 7h i 20

COM /app/public’hmmer/current/binfhmmbuild -F dhad-exp_hmm dhad_for_hmm.aln
i dhad

COM /app/publi
NSEQ 8

DATE Tue Jun 3 10:48:24 2008

XT -8455 -4 -1000 -1000 -8455 -4 -8455 4
NULT -4 -8455

urrent/bin/hr

NULE 595 -1558 85 338 -294 453 -1158 197 249 902 -1085 -142 -21 -313 45 531 201 384 -19¢
7h7h S

_hmm

1)

Fole \;

EVD -499.650970 0.086142 o]t hpm ] e o] ¢
| | N O O
m>m_|m>i__|m>d__|i->m [0 [d>m Jd>d  Jo->m [m—>e |
-538[% 1684
(V) 233 _-1296] 99| 1223] -1a77] -1137] 89] -1122] 420 -1248] 1757] 1553 -1296]  464] 24] _1g0] 188 -838] 1578  -988] 6 ]
- -149] 500 233 43 381 399 106] _ -626| 210 -466] 720 275 394 45] 96 359] 117] 369 -204]  -249|
29 -6203[  -7245] -804 1115 -701|  -1378 _ -538[* |
2(E) | -220] -1288] _ 232] 1356 -1807] __1016] 70| _-1474] 190 1584 775 _ 132] 1298 _ 300] _ -282] _ -183] 1140 -1092] 1872 -1262] 7 |
- | 149 -s00| 233 43 381 399] 108] 626 210  -466] -720] 275 394] 45] 96] 359 117] 369  -294]  -249|
| 29| 6203 7245 -g894| 1115 -701| -1378[* - |
3(K) | -448] -1932] 155§ 658] 2220 _-1048] 40] 1983 1569 -1938] _-1091] 1558 -1319] 450 193] _ -278] __-419] -1552] -2121] _-1397] 8 ]
- | 149 -500] 233 43 381 399 108]  -626] 210 -466]  -720] 275 394 45] 96] 359 117] 369 -294]  -249|
| -29]  -6203] 7245  -894] 1115 -701[ -1378[ 1* |
4(v) | 404 408 1497 -939] -588] -1810]  -640] 1591 914]  127] 335]  -962] -1866]  -562]  -767]  -868]  -357] 1720] -1169]  -763| 9 |
- | 149 -500] 233 43 -381] 399 106]  -626] 210 -466]  -720] 275 394 45] 96] 359 117] 369 -294]  -249|
| -29]  -6203] 7245  -894] 1115  -701[ -1378[ 1* |
5(E) [ -265[ -1340[ -52]  1376]  -1572] -1189] 193] -1125] __1345] _-1287] -496] 99 -1321] 505] 198 -218] -205] 597 -1598] -1032] 10
- [ a9 -500[ 233 43 381 399 106] 626 210 466 -720] 275 _ 304| 45| 96] 359 117 -369]  -204] -249|
- | 29| 6203 7245 -894] 1115 -701| -1378[* |* |
6(S) | 256] -397] -1014] -830] -1841]  -646] _ -862] -1443]  -767] -1740] _ -963]  -568] -1249] 651 -1007] 2267] 1586]  -862] -2080] -1677] 1
- [ 149 500 233 43 381 399 106] 626 210 466 -720] 275 _ 394| 45| 96 359) 117369  -294] -249
| 29| 6203 -7245 __-894] 1115 -701] -1378[" |* |
7(M)y | -990] -889] -2630] 157]  -513[ -2514] -1346]  1309] -1767] 820] 3683[ -1898] -2491] -1496] -1799] -1589]  -925] 150 -1336] _ -1041 12 |
- [ fa9[ 500 233 43 381 3099 106] _-629 210] -466] -720] 275  394| 45| 96] 359 17 369 -294] -249
- | -16] _-7108] -8150  -894] -1115  -701[ -1378[* |* |
8(E) | 588] -1875]  -194] 1536] -2188] -1373[ -59  -1931] 957]  -1890[  -977] 904] 292] 393 -162] 483 -372[  -1495] -2070[ -1391] 13 |
- —149] _ -500] 233 43 381 399| 106] _ -626| 210 -466] 720 275 394 45| 96 359 117] 369 294 -249|
| -16] _-7108] -8150]  -894] 1115  -701[ -1378[* |* |

_32_



[0185]

[0186]

ZIHSd 10-2011-0063576

9(N) | -514[ -1116] 1207 -315 447] -1650] -304] 778 -224] 825 277] 1457 1738 -123] __ -618] _ -627] _ -454] 603 -1188] 763 14 |

- 149 -500] 233 43 381 399 106] 626 210 -466] 720|275 394| 45 96] 359 117] 369 -204] 249

- | -16] 7108 -8150]  -894] 1115  -701] -1378]* |* |

10(N) | -815] -1190[ -1360]  -922[ -904] -1967] -797] -442[  -670 381 1700]  3009] -2099]  -654]  -934] -1051 -791]  -445] 1490  -979 15 |

- 149 500 233 43 381 309] 108 626 210] 466 720|275 394| 45 96] 359 117] 369 -294] 249

- | 16] _-7108] -8150] -894] 1115 701 1378 [ |

11(K) | -1530] -2498] 1722 855 -3141] 2246 _ -428] 2627 _ 2828] -2404] _-1656] _ -927] 662 2] _2047] 1421 _-1337] -2324] -2357] _-2081] 16 ]

- | 149 -s00] 233 43 381 399 106] 626 210 -466]  -720| 275| 394] 45 96] 359 117] 369 -294]  -249|

- | 16]__-7108] -8150] _ -894] 1115 701 -1378" B

12(Y) | -872] -1887] 861 _ -290] 1369 -1801] 1662 -1797] 325 -1793] -1031] 893[  -1876] 56] 2219]  -812] 780 -1514] -1565] 2287 17 |

- | 149 -500] 233 43 381 399| 106]  -626| 210 -a66]  -720| 275| 394| 45 96 359 117] 369 -294]  249|

- | 16| -7108]  -8150]  -894] -1115] -701| -1378[* |* |

13(S) | -830] -1586] -1471] -1099] -2717] -1642] -1010] -2479]  -266] -2518] -1746] -1065] -2069]  -676] 1822] 2748 -1000] -1950] -2597] -2189 18 ]

- | 149 -500] 233 43 38| 399 106] 626 210 -466] 720 275 394] 45| 96| 359 117]_-369]  -204 249

- | -16] 7108 -8150]  -894] 1115  -701] -1378]* I* |

14(Q) | -851[ -2131[  -775]  -153] -2554] -1735] -211[ -2205] 1908 -2094] -1244]  -386] -1802] 2254] 974] 1001 -747] -1819]  -2181] -1667] 19 |

- 149 500 233 43 381 309] 108 626 210|466 720] 275 394| 45 96] 359 117] 369 -294] 249

- [ 16] _-7108] -8150] -894] 1115 701 1378 [ |

15(T) | -405] -1258] _ -618] _ -100] _-1490] -1466] _ 1158 -1121] 1299 -514] 578 _-1607] 65 -433 960 1849 343 -1677] __-1143] 20 |

- | 149 -s00] 233 43 381 399| 1068 626 210  -466]  -720| 275| 394] 45 96] 359 117] 369  -294]  -249|

- | 16| 7108 -8150] 894 -1115]  -701] -1378% B

16() | -1772] -1325] -4307] -3877] -1405] -3993] -3383] 2935] -3708]  820]  -217] -3632] -3761] -3400] -3682] -3260] -1742] 2033] -2838] -2525 21 ]

- | 149 -500] 233 43 381 399| 106]  -626] 210 -a66]  -720| 275| 394] 45 96 359 117] 369 -294]  249|

- | -16] 7108 -8150]  -894] -1115]  -701| -1378[* |*

17(T) | _-1018] -1329] -2004] -1771] _ -409] -1993] -1000] -1256] -1512] -1464]  -966] -1543] -2367] -1428] -1638] -1257] 3050] -1090] -1012[ 244§ 22 |

- | 149 -500] 233 43 -381| 399 106] 626 210  -466] 720 275 394] 45| 96] 359 117 -369]  -204[ -249]

- | 16| _-7108]  -8150]  -894] -1115] -701|  -1378[* | |

18(Q) | -1609] -3056] 1970 44]  -3310[  -1666]  -896] -3242) -877] -3158] -2439]  -322[ -2123] 3562 -1493] -1259 -1550[ -2779 -3260] -2446] 23 |

- | 149 -500] 233 43 381 309] 108 626 210] 466 720|275 _ 394| 45 96] 359 117] 369 -294] 249

- | 16| _-7108]  -8150]  -894] -1115] 701 1378~ |-

19(D) | -1008] -2199] 217§ -88] -3159] 1997] -936] -2074] 048] -2077] -2174] 382 -1960] 589 -1571] 1295 -1157] -2369] -3178] -2430] 24 |

- | 149 -s00] 233 43 381 399 106 626 210 -466]  -720| 275| 394] 45| 96] 359 117] 369 -294]  -249|

B | 16]__-7108] -8150]  -894] 1115 701 13787 [

20(M) | 445 796] -1082] 521  -841] -1643[ -412] -403[  -370] 692 2213]  -646] 536]  1166] 698  -630] 660] 831 -1204]  -767] 25

- | 149 -500] 233 43 381 399| 106] 626 210 -466]  -720| 275| 394] 45 96 359 117|369 -294]  249|

- | -16] _-7108]  -8150]  -894] -1115]  -701| -1378[* | |

21Q) | 741 990] 1025[  -507] -1249] 1551] -519[ -720]  -357] 1062 -345] -635] -1739[ 1770] -713[ 589 1576] 1129] -1559] -1097] 26 |

- | 4] 500 233 43 -381] 399 106 _ -626] 210] _-466] -720] 275 394 45| 96 350  117] -369] -204]  -249|

- | 16]__-7108] _-8150] 894 -1115] _-701| -1378[* I* |

22(R) | -1753] -2648] -2072] -1047] -3365] -2405] 452 -2782] 1989] -2495] -1773] -1062] -2379] 2402 2643 -1629] -1506] -2504] -2397] -2190] 27 ]

- [ Aas[ -s00[ 233 43 381 399 106] __-626] 270|466 720 275 394 45] 96] 359 17] 369 294 -249]

- | -16] 7108 -8150]  -894] 1115  -701] 1378 " |

23(8) [ -330] -1010[ -1820] -1628] -2778] 1229 -1652] -2481] 1592 -2691] -1841] 1273 2130] -1426] -1834] 2449] 1034[ -1716] -2961] -2594] 28 |

- | 4] 500 233 43 -381] 399 106  -626) 210] _-466] -720] 275 394 45| 96 350  117] -369] -294]  -249|

- | -16]__-7108] _-8150] 894 -1115] _ -701| -1378[* I* |

24(P) | 1882] 1119 -2231] -2302] -3062] -1360] -2200] -2710] -2339] -3013] -2243] -1676] _ 3304] -2117] -2400] _-742] _-918] -1916] -3263] -3022] 29 ]

- [ a9 -s00[ 233 43 381 399 106] __-626] 270|466 720 275 394 5] 96] 359 17| -369] 294 -249]

- | -16] 7108 -8150]  -894] 1115  -701] -1378[" "

25(N) | 969 -1230] _-1066] __-015] 2503 _1313] -1196] -2242] 1033 _-2447] _-1626] _ 3197] -1850] _ -898] -1392]  -582] _ 1156] -1644] -2736] -2256] 30 |

- | 4o 500 233 43 -381] 399 106  -626] 210 -466] _ -720 275 394| 45| 96 350  117] -369] -294]  -249|

- | -16]__-7108] _-8150] 894 -1115] -701| -1378[* I* |

26(R) | -1847] -2640] -2014] -1161] -3282] -2428] -579] -2818]  687] -2553] -1869] -1165] -2462] 2447] 3181] -1746] -1630] -2565] -2447] -2228| 31 |

- | -1a9]  -500] 233 43 -381| 399 106] 626 210 -466]  -720| 275| 394 45| 96 359 117]  -369] 294|249

- | -16] 7108 -8150] -894] 1115  -701] -1378[* "

27(A) | 3048|932 2480] -2533] 3075 -1200] -2274] 2765 2501 3071 -2221] 1658 -1948] 2205 2512] 1225 739 -1842] -3322] -307§| 32 |

- | 4o 500 233 43 -381] 399 106 -626) 210 -466] _ -720 275 394| 45| 96 350  117] -369] -294] -249|

- | 16| 7108|8150 _ -894] 1115 _ -701] 1378 |§ |

28(M) | -2406] -2296] -3638] -3504] -1525] -3105] -2824] -1047] -3121] _ -506]  5043] -3293] -3425] -3046] -2996) 1] -2552] -1308] -2513] -2207] 33 ]

- [ 4] -s00[ 233 43 -381] 399 106] _-626] 270 -466] -720] 275 394 5] 96] 359 17] 369 294 -249]

- | -16] _-7108[  -8150]  -894] 1115  -701] -1378[* |*

29(Y) | -1674] -1506] -2863] -2464] 596] 2872[ 2251 -972] -2024] 2197] 552 -1986] -2876] -1739] -1988] -1987] -1601] -1002] -95] 2332 34 |

- | as] -s00 233 43 -381] 399 106 -626) 210]  -466]  -720 275 394| 45| 96 350  117] -369] -204] -249|

- | 16| 7108|8150 _ 894] 1115 _ -701] 1378 | |

30(Y) | -2013] -2305] -2428] 1781  -328] -2709]  -654] -2240]  -258] -2064] -1626] -1631] -2788] _ -899] 2789 -2017] -1896] -2130] _ -857]  3434] 35 ]

- [ 4] -s00[ 233 43 381 399 106] _-626] 270] 466 -720] 275 394 5] 96] 359 17] 369 294 -249]

- | -16] _-7108[ -8150] -894] 1115  -701] -1378[ *

31(A) | 2822] -1031] -2418] -2539] -3226] 1898] -2364] -2941] -2626] -3229] -2379] 1722 -2026] -2302[ -2634] -654]  -848] -1983] -3415] -3226] 36 |

- | 1a9]  -500| 233 43 -381] 399 106]  -626]  210]  -466] _ -720] 275 394 45 96| 359] 117 -369] 204  -249|

- | 16| 7108 -8150] _ 894] 1115 _ -701] 1378 |§ |

32() | -1247] 041 -3569] -3039] -1082] -3101] -2185] 2227] -2763] _ 766] 76] _2700] -3050] -2469] -2697] -2253] 1322] 1974] -1988] -1633] 37 ]

- | -149]  -500] 233 43 -381| 399 106] 626 210 -a66]  -720] 275| 394 45] 96] 359 117]  -369] 294]  -249]

- | -16] -7108[ -8150] -894] 1115  -701] -1378[* *

33(G) | -2594] 2690[ -3304] -3623] 4328] 3747] -3462] -4761] -3953] -4671] -4212[ -3320] -3352] -3748] 3779 -2839] -2981] -4004] -3668] -4222] 38 |
| 1a9]  -500] 233 43 381 399 106 -626]  210]  -466] _ -720] 275 394 45 96| 359] 117 -369] 204  -249|

_33_



ZIHSd 10-2011-0063576

- | 16] _-7108] -8150] _-894] 1115 701 -1378[* [ |

34(F) | 1511] -1236] -3511] -3017] 2747] -2982] -1069]  -260] -2651] 992  2737] -2407] -2904] -2088] -2418] 2099 -1434]  -489]  537] _ 2056] 39 |

- | -1a9]  -500] 233 43 -381] 399 106]  -626] 210 -466]  -720 275| 394] 45] 96] 359 117]  -369]  -294]  -249]

- | 16 _-7108] _-8150] _ -894] 1115 _ -701] -1378[" [ |

35(Q) | -576] 1869 -401] 92] 22327 831]  -173] -1930]  1505] -1913[ -1042] -186] -1620] 1653 51 482 1346 -1534] -2098] -1490] 40 |

- [ 48] -s00[ 233 43 381 399  106| -626]  210] -466] 720 275 _ 394| 5] o] 359 17| 369 204 249

- | 16| _-7108] 8150 -894] 1115 701 1378 [

36(D) | -1352] 3066 3028  1349] -3303[ -1566] _ -724] -3141] 1155 -3043] -2067] _ -165] -1991] _ -354] -1350] -1086] -1368] -2659] -3221] -2356] 41 |

- | -1a9]  -500] 233 43 -381 399 106] _ -626] 210 -466]  -720 275| 394] 45] 96] 359 117]  -369]  -294]  -249]

- | 16 _-7108] -8150] _ -894] 1115 _ -701] -1378[" [ |

37(E) | -1507] -3288] _ 2042] _ 2762] -352(] 515  -853[ -3401 -081] -3206] -2566]  -182] -2084]  -503] -1753] -1209] -1553] -2895] -3486] -2547] 42 |

- [ 48] -s00[ 233 43 381 399  106| -626]  210] -466] 720 275 _ 394| 5] o] 359 17| 369 204 249

- | 16| _-7108] 8150 -894] 1115 701 1378 [

38(D) | -1445] -2778] 3529 53] 3524] 1590] -1129] -3476] -1367] -3459] -2774]  -396] -2156]  -825] -2122] 554] 1609 2880 -3582] -2717] 43 |

- | -1a9] 500 233] 43 381 399 106 -626] 210 -466]  -720] 275 394 45 96] 359 7] 369 -204]  -249

- | 16 _-7108] -8150]  -894] 1115 _ -701] -1378]" [ |

39(F) | -2658] -2176] -4213] -4000]  3815] -3933[ -1352[ -531] -3638] 1121 19] _-3184] -3700] -2820] -3206] -3219] -2579] _-1037] __ -601] 403] 44 |

- [ 48] -s00[ 233 43 381 399  106| -626]  210] -466] -720] 275 _ 394| 5] o] 359 17| 369 204 249

B | 16| _-7108] 8150 -894] 1115 701 1378 [

40(D) |  684] -2193] 1738[  1460] 2494 -1437]  -249] -2257] 1694] -2199] -1308[ -62]  -1637] 185]  -450] 531 633 1808 -2374] -1657] 45 |

- | -1a9]  -500] 233 43 -381 399 108]  -626] 210 -466]  -720 275 394] 45] 96] 359 117]  -369]  -294]  -249]

- | 16 _-7108] -8150] _ -894] 1115 _ -701] -1378[" [ |

47(K) | 2620] -2061] -2461] 2046 3743 -2791] -1570] -3603] 3784 -3387] -2839] -2048] 3039 -1260] _ -465] -2604] -2536] -3331] -3001] -2988] 46 ]

- [ 48] -s00[ 233 43 381 399  106| -626]  210] -466] -720] 275 _ 394| 5] o] 359 17| 369 204 249

- | 16| _-7108] -8150] -894] 1115 701 -1378]* [

42(P) | 1882] 1119] -2231[ 2302] -3062] -1360] -2209] -2710] -2339] -3013[ 2243 -1676] 3304] -2117] -2409] -742[ 918 -1916] -3263] -3022] 47 |

- | -1a9]  -500] 233 43 -381 399 108]  -626] 210 -466]  -720 275| 394] 45] 96] 359 117]  -369]  -294]  -249]

- | 16 _-7108] -8150] -894] 1115 _ -701] -1378|" [ |

43() | -1008] 992] -2347] -1784]  -650] -2452] -1256] 2372 -1386] 77] 2213 -1720] -2455] 2030] -1490] -1528]  -046]  106] -1441] -1111| 48 |

- | 149|500 233 43 381 399 106 -626| 210 -466]  -720] 275| 394 45| 96| 359 117]  -369]  -294] 249

- | 16| _-7108] -8150] -894[ 1115 701 1378 [

44(v) [ 1771] _-1603[ 3750 3689 2037 -3050] -3231 403 -3479] -1154] -1076] -3246] -3309] -3383[ -3437] -2628] -1917]  3536] -3074] 2677 49 |

- | -1a9]  -500] 233 43 -381] 399 106]  -626] 210 -466]  -720 275| 394] 45] 96] 359 117]  -369]  -294]  -249]

- [ 16| _-7108] -8150] -894] 1115 _ -701] -1378]% [ [

45(G) | 2594] -2690] -3304] -3623] 4328 3747] -3462] -4761] -3953] -4671] -4212] -3320] -3352] -3748] -3779] -2839] -2981] -4004] -3668] -4222| 50 ]

- | 149|500 233 43 381 399 106 -626| 210 -466]  -720] 275| 394 45| 96| 359 117]  -369]  -294] 249

- | 16| _-7108] -8150] -894[ 1115 701 1378 [

46() | -1759] 1303 4330 -3968] 1751 -4051] -3743] _ 3027] -3837] _ -597] _ -528] -3729] -3875] -3688] -3910] 3369 -1751] 2438 3259 -2819] 51 ]

- [ 18] 500 233 43 381 399 106 -626 210  -466] -720] 275  394| 25| 96| 359 17| 369 204 249

- | 16| _-7108] 8150 894 1115 701] 1378 -

47(V) | 1736] _1012] -3546] -3078] -1377] -3073] 2434 2052 2843] _ 608] 331 -2754] -3122] 2619] -2855] 2270 1277 2193 -2333] _-1941] 52 |

- | -1a9]  -500] 233 43 -381| 399 106] 626 210 -466]  -720 275| 394 45) 96] 359 117]  -369] -204]  -249

- | 16 _-7108] _-8150] __-894] 1115 701 -1378" [ |

48(N) |  686] 1511 -702] -806] -2027] -1386[ -1339[ -2841] -1264] -2950] -2137] 2702 -1979] -1062] -1648] 2444 971 -2105] -3054] -2475] 53 |

- [ 4] -s00[ 233 43] 381 309 106 -626|  210] -466]  -720] 275  394| 5] 96 359  117] 369 -204] -249|

- | 16| _-7108] 8150 894 1115 _701] 1378 |*

40(M) | 411 -857] -1800] -1434] -1528] 1914] -1202] -1020] -1247] -1347] 2089 -1217] -1912] -1119] -1444] -676] 1550 -767] -1922] -1539] 54 ]

- [ 1a9] 500 233 43 381 399 106 -626 210] 466|720 275  394| 25| 96| 359 117] 369 294|249

- | 16| _-7108] 8150 894 1115  -701] 1378 |* |

50W) | -782] 125 793 683[ 1193 346 2051 932 556] 1092 441 798 -1993] -426] 909 904] -720] -779] 3163 1546 55 |

- | -1a9]  -500] 233 43 -381| 399 106] 626 210 -466]  -720 275| 394 45) 96] 359 117]  -369] -204]  -249

- | 16 __-7108] _-8150] _ -894] 1115 701 -1378" [ |

51(W) [ 1009] -798] -1470] -935] 463 -1773] -545[ 460[ -751] -736] 66 -943] 1904]  606] -1002] 1604]  507]  -322] 2535]  1521] 56 |

- | -1a9]  -s00 233 43 381 399 106] 626 210 -466]  -720 275| 394 45| 96| 359 117]  -369] -204] 249

- | 16| _7108] 8150 894 1115 701] 1378 |* |

52(D) | -1137] -2711] 2125 1647] -2095] 1523  -617] -2786]  -528] -2743] -1933] _ -150] -1897]  -234] -1165] _ -024] 2117] -2331] -2948] -2141 57 ]

- [ 1a9] 500 233 43 381 399 106 -626 210] 466|720 275 _ 394| 45| %6 359 117] 369 294 249

- | -16] _-7108] 8150 -804 -1115] -701] -1378[* |* |

53() [ 599] 1102] -1031] 829 -1522] 1429] -927] 2119 880 -1369[  -699] 1692] -1938] 759 -1188] -799] 698] 689 -1887] -1419] 58 |

- | -1a9]  -500] 233 43 -381| 399 106] 626 210 -466]  -720 275| 394 45] 96] 359 117]  -369]  -204]  -249

- | 16| _-7108] -8150] _ -894] 1115 70| -1378" [ |

54(T) | 666] 1412 -954] 984] -2702] -1428] -1357] -2418] -1208] -2650] -1886] 2293] -2000] -1101] -15619] -787] 2967] -1835] -2866] -2360] 59 |

- | -1a9]  -s500 233 43| 381 399 106] 626 210 -466]  -720 275| 394 45| 96| 359 117]  -369] -204] 249

- | 16| _-7108] 8150 894 1115 701] 1378 |*

55(F) |  632] -1230] -2074] 2144] -2008] 1453 -2116] -2631] -2128] -2928] 2213 -1658] 3610 -2006] -2221]  -852] 1302] -1931] -3185 -2917] 60 |

- [ 49| -500[ 233 43| 381 399 106 -626 210] 466|720 275  394| 5] %6 359 117] 369 294 -249

- | 16| _-7108] -8150]  -894] 1115 70| -1378" [ |

56(C) | -2476] 5735 -4102] 4358 -3712] -2763] -3545] -3518] -4167] 3859 3569 -3631] -3363] -4030] -3832] -2793] 2860 -3158] -3464] 3718 61 |

- | a9 -s00[ 233 43] 381 399 106 -626|  210] -466]  -720] 275 _ 394| 23] 96 359  117] 369 -204] -249|

- | 16]__-7108 _-8150] _ -894] -1115] _-701] 1378 I |

57(N) | 2171] -2658] -1458] -1748] -3334] -2364] -2267] -3043] -2365] -3936] -3437]  4208] -2932] -2205] -2608] -2224] -2439] -3392] -3253] -2909] 62 ]

- | -149]  -500 233 43 381 399 106]  -626| 210 -466]  -720] 275| 394 45| 96 359 117]  -369] -204] 249

- | 16| _-7108] 8150 894 -1115] 701] 1378 |*

58(M) | 672] -918] -3119[ -2578]  -742] -2668] -1734]  1807] -2263 18] 3713[ -2271] -2704] -1960[ -2216] -1806] -1058]  493] -1612[ -1308] 63 |
[ 018 8] - | -1a9]  -500] 233 43 -381| 399| 106] 626 210 -466]  -720 275| 394 45) 96| 359 117]  -369]  -204]  -249
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- | 18] -7108] -8150]  -894] -1115]  -701] -1378[* " |

59(H) | -1525] -2164] -1235] -1346] -2509] 2206] 4235 -3172] -1516] -3178] -2523] -1448] -2541] -1520] -1760] -1591] -1741] -2656] -2681] -2065 64 |

- [~ —1as[ s00] 239 23 381 399 106 626|  210] 466 720] 275  394| 5] 96l 359 17| 369 204 249

- | 16| 7108 -8150] 894] 1115  -701] -1378[* |* |

60(L) | -2478] -2000] 4717] -4196] _ -568] -4424] -3262] 1334] -3887] _ 2824]  604] -4085] -3872] -3088] -3500] -3717] -2380] _ -109] -2217] -2207 65 ]

- [~ Aas[ s00] 233 23 381 399 106 626|  210] 46|  720] 275  394| 5] 96l 359 17| 368 204 249

- | 16| 7108 -8150]  894] 1115  701] -1378[* |* |

61(H) | 682] 2191 1015] 275 -2485] 396 2379 -2251 62] -2197] -1307] _1826] -1636] _ 1527] _ -480] _ -529] _ -641] -1803] -2375] -1654 66 ]

- [ -ta9[ 500 233 43 -381] 399 106]  -626]  210] -466]  -720] 275 394 45| 96 359 117] 369 -204] -249

- | 6] -7108] _-8150] 894 -1115]  -701] 1378 I* |

62(D) | 575 -1920] 1979 184] 2299 94]  242] 2029 114 -2023] -1144] 120 -1608] 186]  1063]  -469] 1413[ -1605] -2229 -1561 67 |

- [ 149 500 233 43 -381| 309  106|  -626]  210]  -466]  -720] 275 394 45| 96 359 117] 369 -204] -249

- | 16| __-7108] 8150 -894| 1115 -701] 1378 [ |

63(L) | 2618 -2139] 4597] 4163 2144] -4285] -2334] -83[ -3854] 2690 538] -3771] -3806] -2950] -3488[ -3563] -2505] 751 -1442]  -808] 68 |

- | -1a9] -500] 233 43 -381] 399 106]  -626] 210]  -a68[  -720] 275] 394] 45 96] 359 117 -369]  -204]  -249

- [ 16| -7108] 8150 -804 -1115] _ -701] -1378" [ |

64(A) | 2657] 1033 -2408] 2532 -3233] _ 2193] -2364] -2950] -2626] -3237] -2386] -1719] -2027] 2301 -2635] _ -655] -850 -1988] -3420] -3231] 69 |

- | -1a9[  -500] 233 43 -381| 399| 106]  -628| 210]  -466]  -720| 275| 394 45] 96| 359 117 -369]  -294]  -249|

- | 16]__7108] 8150 -804 1115 __-701] 137§ [ |

65(K) |  -443[ -1857] 958] 270] -2158] 1393 -66]  -1890] 1839  -442]  -957] -36]  -1499] 1204 -137] 616]  -382[ -1469] -2048] -1383] 70 |

- | 149 -500] 233 43 -381| 399| 108|629 210  -466]  -720| 275| 394] 45| 96| 359 117] 369 -294]  -249|

- | 16 7108 -8150]  -894] 1115 -701] -1378[* |* |

66(C) | 605 1553 739 A7) _1374] 1488 182]  260] 969  -203]  -397] _ -263] -1573] 159 691 -426] -331] _-761] -1567] -1032) 71 ]

- [~ Aas[ s00] 233 23 381 399 106 626|  210] 466]  720] 275  394| 5] 96l 359 17| 368 204 249

- | 16| 7108 -8150] -894] 1115  -701] -1378[* |* |

67(A) | 2327] -956] -3193] -2728] -1289] -2677] -2114] 1664] -2485] 601  -288] -2403] -2839] -2263] 2623 -1871] -1126] 1617] -2143] -1768] 72 ]

- | 149 -s00] 233 43 -381| 399 106]  -626] 210 -a66]  -720| 275| 394 45| 96| 359 117] 369 -294]  -249|

- | 16| 7108 -8150]  894] 1115 -701] -1378[* |* |

68(K) | -532] -1656] -490] 1321 -1891] -1527] -172] -124] 2208] -1591] -782] -223] -1619] 237]  -108[  -482]  -464] -98]  -1904] -1326] 73 |

- | 149 -500] 233 43 381 399| 106]  -626] 210  -466]  -720] 275 394 45| 96| 359] 117] 369 294 249

- | 16| -7108] -8150] 894 -1115] -701] -1378[* * |

69(H) | 384] 1854 936] 889 2165 -1363[ 1498 -1909] 1111] -1866]  -948] 1091 -1464] 421 131] 284 342 -69] -2043[ 1364 74 |

- [_-149] 500 233 43381 309  106| _ -626]  210]  -466] _ -720] 275 _ 394 45| 96 359 117 o[ -204] 249

- [ 6] 7108|8150  -804| 1115 _ -701] -1378* [ |

70(G) [ 1823] 932 -2330] -2313[ -3120] 2511] -2158] -2865] -2331] -3098] -2209] -1563] -1912] -2032[ -2419[ 1138]  -706[ -1883] -3328] -3077] 75 |

- | -1a9[  -500] 233 43 -381| 399| 108]  -628| 210  -a66]  -720| 275| 394 45] 96| 359 117 -369]  -294]  -249|

- | 16| 7108|8150  -804| 1115 _ -701] -1378" [ |

71(V) | _1760] -1333] _4244] 3789 -1262] 3902 -3190] _ 1495] -3588] _ 1270 -96] -3536] -3677] -3238] -3534] -3148[ -1725] 2865] -2654] -2373] 76 |

- [ -Aag[ s00[ 233 43 381 399 106 626  210| -466| -720] 275 _ 394| 45| o6  350] 117 -369] 294 249

- | 16| 7108 -8150] 894 1115 701] 1378 | |

72(N) | 1054] -2172] _1112] __-403] _-2566] _-1917] __ -286] _-2196] _ 2516] -2095] -1292] 1183 _-1958| 140] 1333 -959] -922] -1867]  2591] -1720] 77 |

- [ Aag[ s00[ 233 43 381 399 106 626  210| -466| -720] 275  394| 45| 06|  350] 117 -369] 294 249

- | 16| 7108 -8150] 894 1115 701] 1378 | |

73(D) | 611 -1995] 1525 937] 2295] -1400]  -148[ -2043] 211] _-2006] -1106] -37]  -1553]  1420]  -312[  -408] 1235 -1609] -2193] -1499 78 |

- [ -Aag[ -s00[ 233 43 381 399 106 626  210| -466| -720] 275 _ 394| 45| o6  350] 117 -369] 294 249

- | 6] __-7108] 8150  -894] 1115 _-701] 1378 [ |

74(A) | 2716] _ -902] -2380] -2205] -2799] -1197] -1975] -2459] -2081] -2736] -1895] -1520] -1895] -1844] 2201 _1191] _ 1299] -1669] -3045] _-2758] 79 |

- [ Aag[ s00[ 233 43 381 399 106 626  210| -466| -720] 275  394| 45| o6 350|117 -369] 294 249

- | 16| 7108 -8150] 894 1115 701] 1378 B |

75(G) | 1709 -2833[ 2424] 409 -3781] 2819] -1457] -3777] 1728 -3733[ -3076] _ 739] -2389] -1180] -2441] -1557] -1893] -3158] -3660] -3038[ 80 |

- | -1a9]  -500] 233 43 -381] 399 106]  -626] 210 -466]  -720] 275 394 45| 96] 359 117 -369]  -204[  -249]

- | 212[ 2909] -8150]  -273] 2534 701| -1378|* B |

76(A) | 2529] -1119] -2614] -2330] -1245] -1983] -1829] _ -377] -2042] 1435] _ -341] -1937] 2411 -1873] _-2088] -1266] -1059] _ -397] -2063] -1713] 82 |

- | -1a9]  -500] 233 43 381 399 106] 626 210 -466]  -720] 275 394 45| 96] 359 117 -369]  -204[  -249|

- | 16| 7108 -8150] 894 1115 701] 1378 B |

770N) | -472]  -361] 2421|1812 298] 1979 _ -826] _ 1164] -1486] _ -143] _ 24895| 873 2028] -1185] -1426] -1048]  -412] 1116] 2999]  -454] 83 |

- | 149 -500] 233 43 -381] 399 106] _ -626] 210 -466]  -720] 275 394 45| 96] 359 117 -369] 204  -249]

- | 16| 7108 -8150] 894 1115 701] 1378 | |

78(P) | 1198 -1737] -2187] -2394] -3665] 2008] -2550] -3630] 2743 -3756] -3008] -2052] 3474] 2495 -2835] -1401] -1593] -2736] 3511 -3519 84 |

- | -1a9]  -500] 233 43 -381] 399 106]  -626] 210 -466]  -720] 275 394 45| 96] 359 117 -369] 204  -249]

- | -16]__-7108] 8150 -894] 1115 -701] -1378[* I |

79(Q) | -999] -1075] _2106] -1568] _ -726] _-2370] 1175 83]  -1185] 1373 218]  -1566] 2400 2445 -1340[ -1445]  -946[  1441] -1501] -1146] 85 |

- | 149 -500] 233 43 -381] 399 106] 626 210 -466]  -720] 275 394 45| 96] 359 117 -369] 204  -249|

- | -16]__-7108] 8150 -894] 1115 _-701] -1378[* I |

80(Q) | 885  -779] -2609] -2018] 481 -2414] -1253] 1645 -1736] 799  1924] -1827] 2405  2262] -1752] -1484]  -821] 802] 1240 935 86 |

- | 149 -500] 233 43 381 399 106]  -626] 210 -466]  -720] 275 394 45| 96] 359 117 -369] 204  -249]

- | -16]__-7108] 8150  -894] 1115 -701] -1378[* I |

81(F) | -3342] -2776] -4026] -4232[ 4354] -3545] -1431] -2315] -4038] -1801] -1900] -3299] -3780[ -3350] -3645] -3490] -3420] -2566]  -739] 349 87 |

- | -149]  -500] 233 43 -381] 399 106] 626 210 -466]  -720] 275 394 45| 96] 359 117 -369] 204  -249]

- | -16]__-7108] 8150 -894] 1115 -701] -1378[* | |

82(G) | __-998] -2100] __120] _ -175] -2567] _ 2528] _ 2174] -2558] _ -587] -25863] -1806] _ 1422] -1966] _ -461] -1038] _ -925] -1088] -2095] -2657] _-1948] 88 |

- | -149]  -500] 233 43 381 399 106]  -626] 210 -466]  -720] 275 394 45 96] 359 117 -369] 204  -249]

- | -16] __-7108] 8150  -894] 1115  -701] 1378 [ |

83(T) | -1213] 1674 2755] -2006] -3163] 1922 -2659] -2698] -2788] -3105] 2612] -2311] -2600] -2708] -2753] -1463] _ 3819] -2197] -3286] _-3156] 89 |
[ 019 O] - | 149 -s00] 233 43 381 399 106] 626 210 -466]  -720] 275 394 45 96] 359 117 -369] 204  -249]
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- | 16 -7108] -8150] -894] -1115]  -701] -1378[" " |

84() | 1286 1279] -2907] 2683 -1446] -2549] 2198 3290] -2407]  -726]  -534] -2386] 1172] -2299] 2437 -1895] -1392] 283 -2302] 1913 90 |

- | 149|500 233 43] 381 309 106 -626]  210] -466] -720| 275 394 45 96[ 359 7] -369] -294] -249]

- [ 18] __-7108] _-8150] _ -894] 1115 701 -1378[" [ |

85(T) |  -493] -1105] -2189] 2267] -3101] 1880 -2196] -2791] -2334] -3081] -2260] -1649] -2058] -2009] -2410] _ -719] _ 3135] -1948] -3282] -3046| 91 |

B [ -149] -s00] 233 43] 381 399 106] _ -626] 270|466 -720] 275  394| 5] 96[ 359 17]  -369] 294 -249

- | 16| _7108] -8150] -804 -1115] 701| -1378[ |* |

86(V) | -1750] -1206] -4319] -3957] -1765] -4038] -3733] 2364] -3826]  -619]  -543] -3716] 3869 -3685] -3902] -3354] -1743] 3012 -3265 -2817] 92 ]

- | 149 -500] 233 43 381 399 106|626 210 -466] __ -720] 275| 394 45 96] 359 17| -369] 204  -249|

- [ 16]__-7108] _-8150] _ -894] 1115 701 -1378[" | |

87(S) | 023] 1062|2348 2422] 3132 -1207] 2248] -2850] -2440] 3140 _-2285] 1624 -1954] -2158] 2477 _ 3171 758]__-1896] 3362 _-3103 93 |
| -149]  -500] 233 43 -381| 399 106]  -626] 210 -466] -720] 275] 394] 45| 96] 359 117]  -369[ 294 -24

- | 16| 7108|8150 894 1115 _-701] 1378 |§ |

88(D) | -2784] -3432] 4016 -1200] -4140] -2466] -2197] -4505] -2621] -4365] -3956] -1551] -3014] -2039] -3232] 2693 -2038] -4046] -3710] -3552) 94 ]

- [ 149] 500 233 43 381 399 106 -626) 210|466 -720] 275  394| 45 96| 359 17| -369] 294 -249

- | 16| -7108] -8150] -894[ -1115] -701] 1378 " |

89(G) | -2594] 2690] -3304] -3623] 4328 3747] -3462[ -4761] -3953] -4671] -4212] -3320] -3352] -3748] -3779] -2839] -2981] -4004] -3668] -4222] 95 |

- [ 1a9] 500 233 43] 381 309 106| -626|  210|  -466] 720|275 394 45 96 359 7] -369] 294 -249

- [ 16]__-7108] _-8150] _ -894] 1115 70| -1378]" - |

90() | -1880] -1493] -4193] -3724] 953 -3837] -2980] _ 3251] -3420] 257] 2372] -3485[ -3608] -3005] -3310] -3087] -1840] 617] -2373[ -2158] 96 |

- | -149] 500 233 43| 381 399 106]  -626 210 -466]  -720] 275| 394 45| 96| 359 117]  -369] 294  -249]

- | 16| _-7108] -8150] -804 -1115]  701] -1378[ |* |

91(S) | 2150] -939] -2407] -2415] -3075] -1197] -2205[ -2781] -2384] -3065] -2205] -1613[ -1936] -2105] -2436] 2652 729 -1850] -3306] -3049] 97 |

- [ -149] 500 233 43] 381 309 106 -626]  210] -466| -720| 275 394 45 96 359 7] -369] -294] -249]
[ 18] _-7108] -8150]  -894] 1115 70| -1378[ - |

92(M) | -079] 1458] 1242] 1122] 1434] -1860] 1131] -1171] _ 974] 1285] 4091] 2176] 2226] -1017] -1187] -1166] -1086] -1063] -1929] -1345| 98 |
| -149]  -s00 233 43 381 399| 106|626 210 -466]  -720] 275| 394 45 96| 359] 17| -369] 294  -249

- | 16| _7108] 8150|894 1115 701] 1378 |* |

93(G) | -2594] -2690] -3304] -3623] 4328 3747] -3462] -4761] -3953] -4671] -4212] -3320] -3352| -3748] -3779] -2839] -2081] -4004] -3668] -4222| 99 |

- | 149  -500 233 43| 381 399 106|626 210 -466]  -720] 275| 394 45 96] 359 17| -369] 204  -249|

- | 16| -7108] -8150] -894] -1115] -701] -1378[ * |

04(T) | -059] 1691] 1249 _ -049] -2563] -1747] _ ©029] -2003] 1282 2263 1554 995 2115] _ 600] _ -354] -1037] _ 3152 -1726] -2494] -2098] 100 |

- | -149]  -500] 233 43 -381| 399 106]  -626| 210 -466]  -720] 275| 394 45| 96] 359 117]  -369[ -294]  -249

- | 16| __-7108] 8150|894 1115 -701| 1378 = |

95(E) | -572] -1860]  -208] 2213 -2107] -1461] 19| -1808] _ 199] -116] 083  -127]  318] 1199] -269] -475] -517] -1448] -2078] -1441| 101 ]

- | 149  -500 233 43| 381 399 106|626 210 -466] 720 275| 394 45| 96| 359 17| -369] 294  -249|

- | 16| _-7108]  -8150] 894 -1115] -701] -1378[ = |

06(G) | 2594] -2690] -3304] 3623 4328 _ 3747] -3462] 4761|3953 4671 4212] _3320] 3352 _3748] 3779 -2839] -2981] -4004] -3668] -4222 102 |

- [ 4] -s00[ 233 43] 381 309 106 -626|  210] -466] -720] 275  394| 5] 96 359  117] 369 -204] -249|

- | 16| _-7108] 8150 894 1115 701] 1378 I |

O7(M) | -2406] -2206] -3638] -3594] -1525] -3105] -2824] -1047] -3121]  -506]  5043] -3203] -3425] -3046] -2996] -2911] -2552] -1398] -2513] -2207 103

- [ 1a9] -500[ 233 43 381 399 106 -626 210 -466] -720] 275 394| 5] %6 359 117 -369] -294] 249

- | 16 _-7108] _-8150] __-894] 1115 701 -1378" [ |

O8(R) | 2097] -2786] 2688 1415] -3622] 2625 555 2064] 2585 2627 1957] 1318 2577 _ 137] _ 3015] 1979 1791 -2732] -2469] -2363] 104 |

- [ 1as] -s00[ 233 43] 381|309 106 -626|  210] -466]  -720] 275  394| 5] 96 359  117] -389] 204 -249

- | 16| _-7108] 8150 894 1115 _701] 1378 |* |

90(Y) | -3615] -2706] -4169] 4413 2626] -4044]  -396] -2535] -3093] -1939] -1985] -2747] -3930] 2852 -3446] -3296] -3494] -2689] 347] 4252 105 ]

- [ 49| -500[ 233 43 381 399 106 -626 210 -466] -720] 275 394| 5] %6 359 17 -369] 294 249

- | 16 __-7108] _-8150] _ -894] 1115 701 -1378" [ |

100(5) | -897] 1462 2333 2543 3185 1640] -2474] -3204] 2686] -3497] 2780 1973 -2360] -2483] 2703 _ 3465] -1316] 2413 -3310] -3025 106 |

- [ 1a9] -s00[ 233 43] 381|309 106 -626|  210] -466 -720] 275  394| 45| 96 359  117] -369] 204 -249)

- | 16| _-7108] 8150 894 1115 701] 1378 |* |

101(0) | -2871] -2457] -4231] -4103] -1033] -3803] -3165]  -541] -3734]  3130] 31 -3935] -3797] -3286] -3484] 3713 -2869] -1136] -2394] -2220] 107 |

- | -1a9]  -500] 233 43| -381| 399 106] 626 210 -466] _ -720 275| 394 45| 96| 359 117]  -369]  -204] 249

- | 16 _-7108] _-8150] _ -894] 1115 701 -1378" [

102(V) | 1381 1065 -3714] 3252 1453 -3300] -2646] 1872 -3023] __ 615] _ -373] -2049] -3287] -2816] 3039 -2506] _ 1346] 2750 -2489] -2087] 108 |

- [ 1as] -s00[ 233 43] 381 399 106 626 210] -466] -720] 275 394| 5] 96 359  117] -369] 204 -249

- | 16| _-7108] 8150 894 1115 701] -1378[ |*

103(S) | -897] -1462] -2333] -2543] 3185 -1640] -2474] -3294] -2686] -3497] -2780] 1973 -2360] -2483] 2703  3465] -1316] -2413] -3310] -3025| 109 ]

- | 149|500 233 43 381 399 106] 626 210 -466] _ -720 275 394 45| 96| 359 117] 369 -294] 249

- | 16| _7108] _-8150] _ -894] 1115 701 -1378" [

104(R) | -2957] 3022 -3318] -2735] -3796] -2098] -1968] -3912]  -846] -3631] -3157] -2611] -3280] -1724] 4056 -3026] -2913] -3650] -3096] -3185| 110 |

- | -1a9]  -s00 233 43 381 399 106] 626 210 -466]  -720 275| 394 45| 96| 359 117]  -369] -204] 249

- | 6] 7108 -8150] -894] 1115 701 -1378[* I |

105(E) | -1719] -3572] 2506] 2779 -3767] -1632] 993 -3700] -1241] -3578] -2020]  -234] -2167]  -666 090 _-1380] -1789] -3182] -3742] -2756] 111 ]

- | -1a9] 500 233 43 381 399 106] 626 210 -466] _ -720 275 394 45| 96| 359 117] 369 294|249

- | 16| _-7108] -8150]  -894] -1115] 70| -1378" [ |

106(V) | -1746] -1296] -4308] -3946] -1757] -4020] -3712] _ 2190] -3811] _ -614]  -539] -3702] -3858| -3667] -3884] -3336] -1740] _ 3098] -3250] -2803] 112 |

- | -1a9]  -s00 233 43 381 399 106] 626 210 -466]  -720 275| 394 45| 96| 359 117]  -369] -204] 249

- | 16| _-7108] 8150 894 1115 701] 1378 |* |

107() | -2001] -1746] -3071] -3840] -1676] -3532] -3289] 3684 -3581]  -650]  -603| 3562 -3674] -3445 -3521] -3194] -2146] 449 -2877] -2493 13 ]

- | -1a9]  -500] 233 43 -381| 399 106] 626 210 -466]  -720 275 394 45| 96 359 117]  -369] -204]  -249

- | 16| _-7108] -8150]  -894] -1115] 701 -1378" [ |

108(A) | 3438] 1472 -2846] -3040] -3287] -1726] -2735 -2840] -3028] -3257] -2662] -2236] -2447] -2798] -2944] -1216] -1387] -2183] _-3405] -3320] 114 |

- | -1a9] 500 233 43 381 399 106] 626 210 -466]  -720 275| 394 45| 96| 359 117]  -360] -204] 249
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- [ -16] _-7108] 8150 894 1115 701] 1378 [ |

109(D) | -2784] 3432 4016] 1200] -4140] -2466] 2197 -4505] -2621] -4365] -3956] -1551] -3014] -2039] -3232] -2593] -2938] -4046] -3710] -3552] 115 |
- -149] _ -500] 233 43 -381| 399 106] _ -626] 210 -466]  -720] 275] 394 45| 96| 359 117]  -369 -204]  -249
- [ e[ _-7108] 8150 _-894] 1115 701 1378 i |

110(S) | -352] 2942] 2055 -2057] -2876] -1254] -2382] '25L3| -2692] 7292‘7{ -2128] -1827] -2001] 7240‘5{ -2607] 31@{ -778] 472{ -3171] 7291‘1{ 116 |
- [ -1a9] -500] 233 43 381 399 106] -626]  210] 466 720 275  394| 45| 96[ 359 17| 369 294 249
- | 16| 7108 8150 894 1115 701] -137g]* [ |

111() | 2091 -1746] 3971 -3840] -1676] -3532[ -3289] 3684] -3581] 659 693 —3563| 3674 —344§| -3521]_-3194] _-2146] 449 -2877] 2493 117 |
- [ 149 -500] 233 43 -381| 399 106] _ -626] 210 -466]  -720] 275 394 45| 96| 359 117]  -369 -204]  -249]

- [ 16[ -7108] -8150] -894] 1115 701 -1378 [ |

112(E) | -2641] 3308 _ -896] _ 3732] -3066] -2458] -2043] -4105] -2128] -4016] -3565] 1531 -2950] -1842] -2560] -2479] 2750 -3722] -3563] -3385 118 |
- [ -149] -s00] 233 43 381 399 106 -626) 270 -466]  -720]  275]  394| 45| 96[ 359 117] 369 294 -249
- | 16| 7108 8150 894 1115 701] -137g|* - |

113(T) | 1556]  -936] -2493] -2457] 2805 -1256] -2159] -2210[ -2319[ -2681] -1932[ -1656] -1974] —zoegl 2352 -598] 3235 -1547] -3111[ -2847] 119 |
- 45|

[ 149 -500 233 43 -381] 399 106 -626] 210 -466]  -720] 275 394 96] 359] 117]  -369] -294]  -249
- [ 16| _-7108] -8150]  -894] 1115 701 -1378* [ |
114(C) | 1784] 2119 -2013] -1532] -1093] -1580] -1089] _ -436] -1322] -937] 273 1093] -1932] -1127] -1472] _-748] _ 515] 1585] -1536] -1163 120 |
- [ -1a9] -s00] 233 43 381 399 106 __-626) 270 -466]  -720]  275]  394| 45| 96[ 359 7] 369 294 249
N | 16| 7108 8150 894 1115 701] -137g|* [ |

115(M) | 1831 2019 2596] -2038] 605 1979 —ngl 244 _1727] __-359] 2501 -1655] -2148| —1433| -1683[  -1106] 557 1087] -1153] _ -804] 121 |
- 45]

[ 149 -500] 233 43 -381| 399 106 -626] 210 -466]  -720 275] 394 96] 359 117]  -369 -204]  -249]
- [ 16] _-7108] -8150] _ -894] 1115 701 -1378° [ |

116(Q) | -087] -2211] 43 62| -2833 _2229] 691 -2616] __-407] -2604] -1797] _1197] -1917] _2260] __-858] _ -880] -1045] -2139] -2772] -2099 122 |
- [ i49] 500 233 23] 381 399  106]  626]  210] -466] 7200 275 94| 45 66 350 17 -369] -204] -249

- | -16] 7108 8150 894 1115  701] -1378[* |6 |

117(G) | 2313[  -1042[ 2391 -2526] -3250] 2601] -2372[ -2972] -2637] -3257] -2407] -1721] -2032] —zswgl 2646]  -662] 859 2003 -3434] -3247] 123 |
- 5|

[ 149 -500] 233 43 -381| 399 106]  -626] 210 -466]  -720] 275] 394 4 96] 359 117]  -369 -204]  -249]
- [ 16] _-7108] -8150] _ -894] 1115 701 -1378* [ |
118(Q) | -914] -2350] 48] 1661 -2621] -1571] _ 2504] -2400] 68] -2331] -1486]  -201] -1796] 2646]  -351] -754]  -865] -1984] -2463] -1787] 124 |
- 149|500 233 43| 381 399 106| _ -626 210 -466]  -720 275| 394 45| 96| 359 117] 369 204] 249
- | -16] 7108 8150 894 -1115] 701] -1378[* S |
119(W) | -517] 1294 733  183] -1062] 1605 234 -1037] 19]  1207]  -456]  1435] -1690] 33| 756] 411 454 -819[ 3340]  1286] 125 |
- [ -1a9] -500 233 43 -381] 399 106 -626] 210 -466]  -720] 275 394 45| 96] 359] 117]  -369] -294]  -249
- [ 16| _-7108] -8150] 894 1115 701 -1378* [ [
120(M) | 410  -460] -2417] -1828]  -341] -2041]  -897]  195] -1513] -156] 3130] -1534] -2102] -1230] -1484] -1117] -507]  ©54] -894] 2253 126 |
- -149] 500 233 43|  -381] 399  1o8| -626] 20| -466] -720] 275 394 45 96| 359]  117] -369] -204] -249]
- [ 18] 7108 -8150] -894] 1115 -701] -1378[* [ |
121(D) | -2784] -3432] _4016] -1200] -4140] -2466] -2107] -4505] -2621] -4365] -3956] -1551] -3014] -2039] -3232] -2503] -2038] -4046] -3710] -3552] 127 |
- [ 49 -s00[ 233 43 381 309 106|629 270 -466] 720|275 394] 45| 96 359 117]___-36 204 249
- | 16| 7108  -8150]  -894] 1115 _-701] -1378[* |* |
122(G) | 2142] 930] -2334] -2208] -3100] 2237] -2139] -2842] -2302] -3074] -2187] -1557] -1909] -2010] -2397] 1136] _ -701] -1871] -3308] -3053] 128 |
- | 149 -500] 233 43 -381| 399 106] 626 210 -466] _ -720] 275 394] 45 96] 359 17| -369] 294  -249]
- [ 16]__-7108] 8150 __-894] 1115 701 _-1378" |d |
123(V) | 1514] 1144] 3950] 3459  1821] -3487] -2577] _ 2274] -3208] __ -209] -87] -3112] -3362[ -2864] -3118] -2680] -1476] 2426] -2194] -1786 129 |
- [__-149] 500 233 43 -381] 399 106] 629 270] _-466] 720|275 394] 45] 96 350]  117] -369  -294] -249
- | -16] 7108|8150 894 1115 _ -701| -1378]" [ |
124(V) | 1743 -1294] 4292 -3873] -1511] -3988] -3433[ 2287 -3712] 508] 319 -3626] -3774] _-3456] -3716] -3260] -1717] _ 2790 -2931] -2577] 130 |
- [ 149 -s00[ 233 43 -381] 399 106] _ -626) 270 -466] 720|275 394] 45| 96 359 117] 369 204 249
- | 16| 7108 -8150]  -894] 1115 -701] -1378[* |* |
125(A) | 2911  -954] -2808] -2665] -2115] -1577] -2106]  -575] -2445] -1646] -1202] -1906] -2208] -2218] -2451] _ -001]  -876] 1204] -2727] -2394] 131 ]
- [ 149 -s00[ 233 43 381 399 106] _ -626] 270] _-466] -720] 275 394] 45] 96| 359 17| -369] 204 -249]
- | -16] 7108 -8150]  -894] -1115]  -701] -1378[* I* |
126() | -1764] 1323 -4298] -3036] 1668 3994 3655 3337] 3783 _ -508]  -462] 3689 -3838] -3608] -3835] -3311] -1759]  1847] -3164] -2747 132 |
- | -1a9[  -500] 233 43 -381| 399 106]  -62¢] 210]  -a66]  -720] 275| 394] 45] 96] 359 117]  -369] -294]  -249]
- | 16] 7108|8150 -894] 1115 -701| 1378 [F |
127(G) | -1157] -1705] -2169] -2375] -3654] 3021[ -2534] -3611] -2730] -3741] -2984] -2024] 2418] -2475] -2826] -1361] -1555] -2705] -3513[ -3509] 133 |
- [ 149 -so0[ 233 43 -381] 399 106] 62| 270 -466] 720|275 394 45| 96 359 117] 369 204 249
- | 16| 7108 -8150]  -894] 1115 _-701] -1378[* |* |
128(G) | -2504] -2600] -3304] 3623 -4328]  3747] -3462] -4761] -3953] -4671] -4212] -3320] -3352] -3748] -3779] -2830] -2081] -4004] -3668] -4222] 134 |
- [ a9 -s00[ 233 43 381 399 106] _ -626] 270] _-466] -720] 275 394] 45] 96| 359 117] 369 204 -249]
- | -16] 7108 -8150]  -894] 1115  -701] -1378[* " |
129(C) | 2476 5735 -4102] -4358] -3712[ -2763] -3545] -3518] -4167] -3859] -3569] -3631] -3363] -4030] -3832[ -2793] -2860[ -3158] -3464] -3718[ 135 |
- | -1a9]  -500] 233 43 -381| 399 106]  -628 210]  -a66]  -720] 275| 394] 45| 96] 359 117]  -369] -294]  -249]
- | 16| _-7108] -8150] -804 1115  -701| -1378" I |
130(D) | 2784] 3432 4016] _1200] -4140] -2466] -2107] -4505] -2621] -4365] -3956] -1551] -3014] -2039] -3232] -2503] -2038] -4046] -3710] -3552] 136 |
- [ 149 -so0[ 233 43 -381] 399 106] 629 270] -466] 720|275 394 45| 96 359 117] 36! 204 249
- | 16| 7108 -8150]  -894] 1115 -701] -1378[* * |
131(K) | -2620] -2061] -2461] -2046] -3743] -2791] -1570] -3603]  3784] -3387] -2839] -2048] -3039] -1260]  -465] -2604] -2536] -3331] -3001] -2988] 137 |
- | 149 -500| 233 43 381 399 106] 626 210  -466]  -720| 275| 394] 45| 96 359 117]  -369] 294|249
- | 16| 7108 -8150] -894] 1115 -701] -1378[* " |
132(N) | 2171 -2655] -1458] -1748] -3334] -2364] -2267] -3943] -2365] -3936] -3437]  4205] 2932 -2205] -2608] -2224] -2439] -3392 -3253] -2909[ 138 |
- | -1a9]  -500] 233 43 -381| 399 106]  -628 210]  -a66]  -720] 275| 394] 45] 96] 359 117]  -369] -294]  -249]
- | 16| _-7108] -8150] -804 1115 701 -1378" |d |
133(M) | 2406] -2206] 3638 -3594] 1525 -3105] -2824] -1047] -3121]  -506]  5043] -3293] -3425] -3046] -2996] -2911] -2552] -1398] 2513 -2207] 139 |
[ 019 4] | -1a9]  -s00] 233 43 381 399 1068]  -626] 210 _-a66]  -720] 275 394 45 96| 359 117]  -369] 294  -249]
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B I 6] _-7108] 8150 -894] 1115 -701] -1378[" |6 |

134(P) | 2931 -2878] -3420] -3706] -4181] -2925] -3468] -4621] -3859] -4490] -4165] -3491] 4225] -3781] -3695] -3182] -3279 -4087] -3594] -4064 140 |
- [ 149] -500] 233 43 -381] 399 106] __-626] 210 466 720 275 394 45] 96  350|  117] -369] -294] -249

- | -16] 7108 -8150] -894] 1115  -701] 1378 |* |

135(G) | -2594] -2690[ -3304] -3623] -4328] 3747] -3462[ -4761] -3953] 4671 -4212] -3320] -3352] -3748] 3779 -2839] -2981] -4004] -3668] -4222] 141 |
- [ 149 00 233 43 -381] 399  1o06| -szgl 210] 466 720 275 394 45| 96 350  117] -369] 294  -249

136(A) | 2180] 935 2286] -2196] -3057] 1098] -2058] 2796 -2174] -3021] -2134] -1516] -1898] -1906] —zsogl 2146] 689 1849 -3256] -2983[ 142 |
6|

- | 16| 7108 -8150]  894] 1115  701] 1378

- |—_-149] _-500] 233 43 -381| 309 106|  -626| 210  -466] -720] 275 _ 394| 45| 9 359 117]  -369] 294  -249]

- [ 16| 7108|8150  -894| 1115 701 -1378% [ |

137(M) | -1799] 1433 -4142] -3579]  -669] -3668] -2608]  1558] -3203]  1235] 3700 -3296] -3401] -2717] -3088] -2843] -1726]  1156] -2002] -1868 143 |

- [ -1a9] -500] 233 43 381 399 106 -626] 210 466 -720] 275 394 45| 96] 359 7] -369] 294 -249

- [ 16| 7108|8150 -804 1115 701 -1378" [ |

138(1) | -2001] -1746] -3971] -3840] -1676] -3532] -3289] 3684] -3581] -650]  -693] -3562] -3674] -3445] -3521] -3194] -2146] 449]  -2877] -2493] 144 |

- [ 14| -s00 233 43 -381| 399  106| -626|  210] -466] -720] 275  394| 45| 96 350  117] -369] -294] -249

- | 16| 7108  -8150] 894] 1115 701] 1378 | |

139(A) | 3103] 1036[ -2445] -2572] -3222[ 1051] -2380] -2930[ -2650] -3226] -2381[ -1739] -2034] -2327] -2648] -664] 857 -1981] -3412[ -3228] 145 |

- | 149 -s00] 233 43 -381| 309  106| -626| 210  -466| -720] 275 _ 394| 45| o6 350  117] -369] 294  -249

- | 16| 7108 -8150] _ 894] 1115 701| 1378 |6 |

140(M) | 2325] -1891] 4508] 4012]  -498] 4222] -3013] 1242 -3722] 1864] 3920 -3855] -3711] -2010] -3414] -3439] -2215]  -299] -2076] -2098] 146 |

- | -1a9]  -500] 233 43 -381| 399 106]  -626 210 -466]  -720] 275| 394] 45| 96 359 117]  -369  -294]  -249|

- [ 16 7108|8150 -804 1115 _ -701] -1378" [ |

141(A) | 3103 -1036] -2445] 2572 -3222] 1051 -2380] -2030] -2650] -3226] -2381] -1739] -2034] -2327] -2648] -664] -857] -1981] -3412] -3228] 147 |

- [ 1] -s00[ 233 43 -381] 399 106]  -626]  210] -466] -720] 275  394| 5] 96 350  117] -369] -294] -249

- | -16] 7108 -8150] -894] 1115 -701] 1378 | |

142(R) | 1588] 2442 -1399] -953] 3089 -2171]  -708] -2795 373 _-2625] -1916]  1858] 2357  -324] 3294] 1520] -1505] 2453 -2523] 2186 148 |

- | -1a9 -s00] 233 43 -381| 309  106| -626| 210 -466| -720] 275  394| 45| 96 350  117] -369] 294  -249

- | 16| 7108 -8150]  894] 1115 701] 1378 | |

143(M) | 1448] -1256] -3396] -2819]  -474| -3024] -1923]  175] -2473] 2225] 2756] 2574 -2922] 2063 -2375] -2153]  ©52] 151 -1599] -1410] 149 |

- | -1a9] -500] 233 43 -381| 309  106| -626] 210 -466] -720]  275]  394| 45| 96 35|  117] -369] -294] -249]

- [ 16| 7108|8150  -894| 1115 _ -701] -1378* [ |

144(N) | 1662 -3306] _ 2058 78] _-3621] 1643 -1040] -3622] -1272] -3531] -2870] 3477] -2182] _-724] 2071] -1371] -1757] -3092) 633]__-2700) 150 |

- [ -1a9] -500] 233 43 -381] 399 106] __-626] 210 466 720 275 394 5] 96 350  117]  -369 294] 249

- | 16| _-7108] -8150]  -894] -1115]  -701] -1378[* |* |

145() | 1066] 921 2828 -2239] 1041 -2675] -1601] 2235 -1668]  -455] -92] 2067] -2692] -1688] 1701] -1795] -1024] 1960] -1771] -1396] 151 |

- | -1a9] 500 233 43 381 399 106| __ -628| 210 -466] _ -720] 275| 394] 45| 96 359 117] _-369]  -294]  -249

- | 16| 7108 -8150] 894] 1115  701] 1378 H |

146(P) | 2931 -2878] -3420] -3706] -4181] -2925] -3468] -4621] -3850] -4490] -4165] -3491]  4225] -3781] -3695] -3182] -3279] -4087] -3594] -4064 152 |

- [ 149] 500 233 43 381 399 106 -626| 210 -466] 720 275 394 5] 96[ 359 7] -369] -294] 249

- | 16| _-7108] -8150]  -894] 1115  -701] -1378* |*

147(S) | 1568]  -940] -2267] -2192] -3082] 1101] -2068] -2826] -2185[ -3049[ -2159[ -1515] 1901 -1915] -2313] 2603[ -694] -1866] -3279] -3008] 153 |

- | -149]  -500] 233 43 -381 399 106]  -626] 210 -466]  -720] 275| 394 45[ 96] 359 117 -369] -294[  -249

- | 16| _-7108] _-8150] _ 894] 1115 _701| -1378[* |*

148(1) | 1880 -1492] 4195 -3728]  -963] -3841] 2001 3272 -3425] _ 246] 2277 -3490] -3613] -3014] -3317] -3092] -1841] _ 628] -2385] -2163 154 |

- [ -1a9] 500 233 43 381 399 106] __-626| 210 -466] 720 275 394 5] 96[ 359 A17] 369 294 249

- | 16 _-7108] -8150]  -894] 1115  -701] -1378[* - |

149(F) | -2204] 1797] -3724] -3473] 3206] -3383] -628] -1077] -3092[ -746] 3167] -2502] -3309] -2372] -2792] -2535] -2120] -1245] 28] 2460 155 |

- | -149]  -500] 233 43 -381 399 106]  -626] 210 -466]  -720] 275] 394] 45] 96] 359 117 -369]  -294[ -249

- | 16| _-7108] _-8150]  -894] 1115 701| -1378[* |* |

150(V) | 1265 -1028] -3200] -2994] 1833 -2150] -2480]  417] -2771] -1122] -818] -2349] -2640] -2550] -2766] -1464] -1118]  3028] -2700] -2325 156 |

- | -1a9] 500 233 43 381 399 106|626 210 -466] _ -720 275| 394 45] 96| 359 17| -369]  -204] 249

- | 16]__-7108] 8150 -894] 1115 _ -701] _-1378]" [ |

151(Y) | -3482[ -2868] -3701] -3919]  238] -3552[ -1112] -3000] -3638] -2516] -2526] -3027] -3772[ -3101] -3341] -3418] -3527] -3071]  -441] 4711 157 |

- | -149]  -s00] 233 43 381 399 106|626 210 -466]  -720| 275| 394 45| 96| 359 117] _-369] -204] 249

- | 16| _-7108] _-8150]  -894] 1115  701] -1378[* |* |

152(G) | 2594] 2690 -3304] -3623] 4328] 3747] -3462[ -4761] 3953 4671 -4212] -3320] -3352] 3748 3779 2839 -2981] -4004] -3668] -4222 158 |

- | -1a9]  -500] 233 43 -381 399 106]  -626 210 -466]  -720] 275| 394 45[ 96] 359 117]  -369] -204]  -249

- | 6] _-7108] 8150  -894] -1115] _ -701| -1378]" [ |

153(G) -2504]  -2690] -3304] -3623] -4328] 3747] -3462] -4761] -3953] -4671] -4212] -3320] -3352] -3748] -3779] -2839] -2981] -4004] -3668[ -4222] 159 |

- [ 18] 500 233 43 381 399 106 -626| 210 -466] 720 275 394 5] 96[ 359 7] -369] -294] 249

- | 16| 7108|8150 -894] 1115  701] -1378* |* |

154(T) | -359] -o76] 2225 -2229] -2900] -1242] -2074] -2560] 2170 -2875 -2064] -1561] -1958] -1969] -2247[ 1110] 3375 -1760] -3152] -2850] 160 |

- | -149]  -500] 233 43 -381 399 106]  -626] 210 -466]  -720] 275| 394 45[ 96] 359 117]  -369]  -204] 249

- | 16] _-7108] 8150  -894] 1115 _ -701| -1378]" |

155(1) | -2001] -1746] -3971] -3840] -1676] -3532] -3280] 3684 -3581] 650  -693] -3562] -3674] -3445] -3521] 3194 -2146] _ 449] -2877] -2493 161 ]

- [ 1a9] 500 233 43 381 399 106 -626| 210 -466] 720 275 394 5] 96[ 359 A17]  -369] -294] 249

- | -16] _-7108] -8150]  -894] 1115 -701] -1378* I* |

156(H) | 861 1924]  -384] 1010] 2260 -1477] _1787] 1974 1769 -1918] -1022] _ -120] -1560] 362] 697]  -417]  -459] -1557] -2073] -1448] 162 |

- | -149]  -500] 233 43 -381] 399 106]  -626] 210 -466]  -720] 275| 394 45[ 96] 359 117]  -369]  -204[ -249

- | 16| _-7108] _-8150] _ 894] 1115 _701| -1378[* |* |

157(P) |  -655] -1502] 71|  -657] -2204] -1463] 2143 -2122] -586] -2233] -1445]  -688] _2041]  -560]  -041]  855]  -B05| -1657] -2369] -1763] 163 |

- | -149]  -500] 233 43 -381 399 106] 626 210 -466]  -720] 275| 394 45| 96| 359 117]  -369]  -204] 249

- | -6 -7108] -8150]  -894] 1115 -701] -1378[* I* |

158(G) | -2594] 2690 -3304] -3623] 4328] 3747 -3462] -4761] -3953] -4671] -4212] -3320] -3352] -3748] 3779 2839 -2981] -4004] 3668 -4222] 164 |
[0 1 96] - [-14o] -500] 233 43 381 399] 106|626 210 -466]  -720 275| 394 45| 96| 359 117] __-369] 204|249

_38_



ZIHSd 10-2011-0063576

- | 16 -7108]  -8150]  -894[ -1115] 701 -1378[ [ |

159(H) 744 -2193]  114]  1118[  -2513] 1512 2486] -2252] 1178] -2183] -1308]  2230] -1689] 180]  -233] 598  -687] -1823] -2335] -1670] 165 |

- 149 -500 233 a3 381 399 106] _-626) 210] 466 720|275 _ 394| 45| 96| 359 117] 369 294|249

- 16] 7108 -8150] _ -894] 1115 _ -701| 1378 I

160({W) 2672 -2139] -3850] -3748] 941]  -3611 -469] -1691]  -3306]  1047] -1217] -2551] -3534[ -2514] -2960] -2788] -2577] -1799] 4205  34686] 166 |

- 149 -500 233 43 381 399 106] _-626) 270] -466] -720] 275 394| 45 96[ 350  117] 369 -294] -249]

- 16] 7108 8150 _ -894] 1115 _ -701| 1378 -

161(K) 386 -1981 779 279] 2295 -1403[  -114] -2043[ 2059] -1991 -1082] 941]  -1536]  1263[  -211]  -384]  -457] -1602] -2161] -1476] 167 |

- 149 -500 233 43 381 399 106] _-626) 270] _ -466] -720] 275 394| 45 96  350]  117] 369 -204] -249]

- -16] 7108 8150 _ -894] 1115 _ -701| 1378 [

162(G) | -2504] -2690] -3304] -3623] 4328 3747] -3462] -4761] -3953] -4671] -4212[ -3320] -3352] -3748] -3779] -2839] -2981] -4004] -3668[ -4222] 168 |

- [ 49 -s00] 233 43 381 399 106] 626  210] -466]  -720] 275 394 45] 96 350  117] 369  -204]  -249]

- [ 16] 7108 8150 -804 1115 _ -701] -1378]% [ |

163(K) | -1144] 2365] _ -912] 2048] -2856] -1012]  -326] -2459] 2267 -2205] -1482] _ -556] -1089 108] _ 1334] 1013 -1014] -2093] -2324] -1881] 169 |

- [ 49 -s00] 233 43 381 399 106] 626  210]  -466]  -720] 275 394 45] 96] 350  117] 369  -204]  -249]

- [ 16| 7108 -8150] -804 -1115] 70| -1378]% [ |

164(D) | -1091] -2610] 2041 _ 174] -2957] -1527] 59| -2750] 1084 -2696] -1877]  -176] -1885] _ -206] -1006] __ 740] -1098] -2288] -2880] -2105] 170 |

- |49 -s00] 233 43 381 399 106] 626 210|466  -720] 275 394 45] 96] 350  117] 369 -204]  -249|

- [ 16] 7108 8150 -804 1115 _ 701| _-1378]" [ |

165(L) | -2387] -1922] -4674] -4158]  -617] -4366] -3250] 1889 -3865] 2650]  558] -4023] -3847] -3098] -3586] -3647] -2298| 38] -2247] -2224] 171 |

- | -1a9]  -500] 233 43 -381| 399] 106]  -626]  210] -466]  -720] 275 304 45| 96| 359 117]  -369]  -204]  -249|

- [ 16] 7108 8150 -894] 1115 _ 701] 1378 [ |

166(N) | -1021] -2427] 1806 _ 133] 2870 -1499] 63| -2647]  -521] -2640] -1825] 2171 -1874] _ -255] -1124] _ -860] _ 2122] -2184] -2853] -2090] 172 |

- [ a9 -500] 233 23 381 399 106 626]  210] -466] -720] 275  394| 5] 96|  359]  117] -369 294 249

- [ 16] 7108 8150 -894] 1115 _ 701] 1378 [ |

167() | -1830] -1390] -4327] -3873] -1210] -3094] -3274] 2967] -3678]  1259] 30] 3633 -3730] -3283] -3604] -3249] 1791 1570 -2661] -2417] 173 |

- | 149 -s00] 233 43 -381| 399] 106]  -626]  210]  -466]  -720] 275| 304 45| 96| 359 117]  -369]  -294]  -249|

- | -16] 7108 8150  -894] 1115 -701[ -1378]* |* |

168(V) | -1771] 1603 -3750] -3689] -2037] -3050] -3231] 403 -3479] -1154] -1076] -3246] -3399] -3383] -3437] -2628] -1917] 3536] -3074] -2677] 174 |

- 149 -500] 233 43 381 399] 106 -626]  210] -466| -720| 275  394| 45] 96|  350] 117 -369 294 249

- | 16| 7108 8150  -894] 1115  701[ -1378|* |* |

169(S) [ -897] 1462 -2333[ -2543] -3185] -1640] -2474] -3204] -2686] -3497] -2780] 1973 -2360] -2483] -2703[  3465] -1316] -2413[ -3310] -3025[ 175 |

- 149 -500] 233 43 381 399] 106 626  210] -466| -720| 275  394| 45] 96|  359]  117] -369 294 249

- | 16| 7108 8150  -894] 1115 701[ -1378|* |* |

170(A) | 2440] _ -824] 2371 -2082] 1993 -1344] 1704] -1264] 1899 -1832] -1137] -1517] -1946] -1674] -2005] 1075 _ -641] _1474] -2390] -2055| 176 |

- -149]  -500| 233 43 -381] 399 108]  -626] 210] 466  -720 275| 394 45 96] 359 117]  -369  -294] 249

- | 16 7108 -8150] 894 1115] 701 -1378[* I [

171(F) | -3342] 2776] -4026] -4232] 4354] -3545] 1431 -2315] -4038] -1801] -1900] -3299] -3780] -3350] -3645] -3490] -3420] -2566]  -739 349 177 |

- 149 -500 233 43 381 399 106] _ -626] _ 210|  -466] _ -720] 275 __ 394| 48] 96 359 117] 369 _ -204]  -249|

- [ 16| 71088150 894 -1115] _ -701] _-1378" [ |

172(E) | -2641] -3308] __ -896] 3732 -3966] -2456] -2043] -4105] -2128] -4016] -3555] -1531] -2950] -1842] -2560] -2479] -2750] -3722] -3563 -3385 178 |

- [ a9 -500] 233 43 381 399 106 626 210|466 720 275 394 45| 96 359 17| 369 294|249

- | 16| 7108 8150 894 1115 701 1378 |* |

173(A) | 2066] 1031 -2420] 2651] 3222  1544] -2368] -2934] 2633 -3225 -2377] -1727] -2028] -2309] -2637] __ 666] _ -850] 1980 -3412] -3224] 179 |

- 149 -500 233 43 381 399 106] 626 270] _ -466] 720 275 394| 48] 96 359 117] _ -369] _ -204]  -249|

- [ 16| 7108 8150 894 1115 _ -701] -1378" [ |

174(V) | -1769] 1342 -4255] -3793 -1216] -3901] -3162[ 1633 -3589]  1486] 51 -3537] -3667] -3214] -3518] -3143[ -1731] 2692] -2609] -2345] 180 |

- | 149 -500] 233 43 -381] 399 106] _ -626| 210 -466] 720 275| 394 45 96 359 117]  -369] 294 249

- | 16| 7108 _-8150] 894 1115 701 1378 |* |

175(G) | -2594] 2600 -3304] 3623 4328 _ 3747] -3462] -4761] -3953] 4671 -4212] -3320] -3352] -3748] -3779] -2839] -2981] -4004] 3668 -4222) 181 ]

- [ a9 -s00] 233 43 381 399 106] 626 210]  -466] 720 275 394| 45] 96 359 117] _ -369]  -294]  -249

- | 16| __-7108] 8150 -894] -1115] _ -701] -1378[ I |

176(Q) | 729] 2116]  413[  1096] -2484] -1587] 1599 -2186] 1695 -2094] -1219]  -223[ -1698] 241§ 90 599]  -849] -1770] -2213[ -1615] 182 |

- -149]  -500] 233 43 -381] 399 106]  -626 210]  -466]  -720 275| 394 45 96 359 117]  -369]  -294] 249

- | -16] 7108 _-8150] -804 1115 701 1378 |* |

177(N) | -1652] _1707] -2340] -1879] _ 1096] 2733 _ 2013 -1308] _ 1758] -1386] _ -038] -1641] -2751] -1364] 1762 -1780] -1577] -1325] _ 3577 _ 2136 183 |

- [ a9 500 233 43 381 399 106] 629 270]  -466] 720 275  394| 45] 96 359 117]  -369]  -294]  -249

- | -16] _-7108] 8150  -894] -1115] -701] -1378[* I* |

178(T) | 421]  753[ -1251]  -704]  -846] -1670]  -535] 894]  -548]  -690] [ 1376] 1791 -421 -846] 373] 1461 858]__-1236] 812 184 |

- | 49| -500] 233 43 381 399] 106 -626]  210| -466] -720] 275  394] 45 96 359  117] -369] 204 249

- | -16] 7108 _-8150] -804 1115 701 1378 |* |

179(H) | 1498] -1503]  -504] 15| -1895] -1484] 2279 -1559] 1119 -1640] -810] -242] -1611]  194] 171  -462] 815 -1231] -1914] -1340] 185 |

- | 149 -s00] 233 43| -381] 399 106]  -626| 210 _-a66] 720 275| 394 45| 96| 359 117]  -369]  -204] 249

- | 16 __-7108] 8150  -894] -1115] -701] -1378[* I* |

180(G) | -1515] _-2130] _1208] -1450] -2658] _ 3285] 2212 -3276] -1601] 3291 -2638] _-1524] -2562] -1662] 1925 _-1600] -1764] 2713 _-2804] _-2234] 186 |

- | 49| -500] 233 43 381 399] 106 -626]  210| -466] -720] 275  394] 25| 96 359  117] -369 -204] 249

- [ 16| 7108 8150 894 1115 _ -701] -1378" [ |

181(K) | -528] -2010] 1346] 1082 -2329] -1408]  -118] -2080]  1475] -2018] -1108] 1161] -1543]  331] 1052 -394 -471] -1632] -2181] -1494] 187 |

- | 149 -500] 233 43| -381] 399 106]  -626| 210]  -a66]  -720] 275| 394 45 96| 359 117]  -369]  -204] 249

- | 16 7108|8150 -894] 1115 -701] -1378[* I* |

182(M) | -1894] 1521 4170] -3679]  -840] -3793] -2866]  2827] -3360] 375] 3445 -3437] 3555 2902 3223 -3028] -1848| 470]-2249] 2059 188 |

- -149] -500] 233 43 -381] 399 106]  -626 210]  -a66]  -720 275| 394] 45| 96 359 117]  -369]  -204]  -249]

- [ 16| 7108 8150 894 -1115] _ -701] -1378" [ |

183(T) | -670] -1758] 1731 141 -25091] -1399[ -691] -2319[ -499] -2384] -1543[ -387] -1786] -316] -1016] 1576] 2044] -1811] -2624] -1981] 189 |
[0 19 8] - | 149 500 233 43 381 399 106]  -626| 210] _ -466] 720 275| 394 45| 96| 359 117]  -369] 204|249

_39_
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- I 16]__-7108] _-8150] __ -894] -1115] 701 _-1378]" & |

184(E) | 345] 2074 925  1994] 2378 -1408]  177] -2135] 922] -2084] 83 -38] 641] 264] _ 356] _ -444] _ 536] 1690 2261 -1556] 190 |
- [ a9 500 233 43 -381] 399 106 -626]  210] -466] _ -720 275 394] 45| 96 350]  117] -369] -204]  -249|

- | 16| 7108 8150 894 1115 701[ 1378 |* |

185(E) | -1493] 2900 93] 3174] -2003] -1743] 1987] -3042]  -646] -2057] -2238]  -411] -2146] _ -506] -1121] -1272] 1503 -2629] -2005] -2134] 191 ]
- [ a9 -s00 233 43 381 399 106 -626 210 -466]  -720] _ 275]  394| 45| 96 359 117 -369] -294] -249|

- | -16] 7108 -8150] 894 -1115]  701[ 1378 |*

186(D) | 1293 -2959] 2673[ 2121 -3219] -1546]  713[ -3043[  -707] -2974] -2191] 158 -1967]  -342[ -1394] -1043] 701 -2567] -3172[ -2311] 192 |
- | -1a9] 500 233 43 381 399 108]  -626] 210 -466]  -720] 275 394 45 96] 359] 17 369 -294]  -249]

B [__-16[ _-7108] -8150] _-894] -1115] _-701] -1378["

187(F) | -1137]  -905] -3250] -2707] 2365 rzsgi -1016[ &il -2336] 1239 267] -2150] -2626] -1861] -2133] 475‘2{ 1069 1@{ -599]  1844] 193 |
5] 720) 69

- [ a9 500 233 43 -381] 399 106 -62 210 __-466) 275 394| 45| 96 359 17 -3 204 249

- | 16| _-7108] 8150 -894[ -1115] 701 -1378[* I |

188(K) | 479] -1713] -409] 1031 -1925] -1467] 1755 -1650] _1844]  -349] -827]  -140] -1556] 319 78] -403] 411 1301 -1900] 843 194 |
- [ a9 -s00[ 233 43 381 399 106 -626 210 -466] -720]  275]  394| 45| 96] 359 117 -369] -294] -249|

- | -16] -7108[  -8150] 894 -1115] -701[ -1378[* |* |

189(G) | 433 -2144] 52] _ 1047] -2717] 2303 _ 615] 2467 _ -442] -2482] 1655 1123 -1828] 233 -995] _ -763] 923 2000 _-2710] _-2008] 195 |
- [ a9 500 233 43 -381|  399]  106]  -626|  210] 466  -720] 275 394 45| o6 350  117] -369] -204] 249

- | 16] 7108|8150 -804 -1115| 701 1378 [ |

190(V) | -1752] -1320] 4254] -3806] -1311] -3916] -3232] 1701] -3614] 1188]  -140] -3551] -3693] -3280] -3568] -3166] -1718] 2833 -2703] -2409 196 |
- | -1a9]  -s00] 233 43 381 399 106]  -626| 210 -466] _ -720 275| 394 45| 96 359 117]  -369] -204] 249

- | 16| 7108 8150 894 1115 701[ 1378 |* |

191(E) | 1199 1750] _ -734] _ 2668] 1820 -2038] 1068 _ 1892 _ -867] -1273] _ 897] _ -922] 2205 _ 797] -1238] -1340] -1197] _ 426] -2325] -1789] 197 |

- | 149 500 233 43 -381| 399 106 626 210 -466] _ -720 275| 394 45| 96 359 117] 369 -204]  -249
I

- | 16| 7108|8150 -804 -1115| 701 -1378]" [
192(C) | -1182] 3528] -1398]  -620] -2541] 2038 -358] 2093 1181 -2037] -1272]  -747] -2070] 1553 2213 -1123] -1038] 1817 2142] -1774| 198 |
- | 1a9]  -s00[ 233 43 381 399 106]  -626]  210]  -466] 720 275 394 45 96| 359] 117 -369] _ -204]  -249]

Ia

- | -16]__-7108] _-8150] -894] 1115 701 -1378[

193(N) | -1478] 2527] -261]  -403] 2011] -1837] 2032] -2025]  -735] -2845] -2195] 3635] -2250]  721] -1085] -1352] -1546] -2522] -2307] -1431] 199 |
- | 149|500 233 43 381 399 106]  -626| 210 -466] _ -720 275| 394 45| 96 359 117]  -369]  -204] 249
- | 16| 7108 -8150] 894 1115 701[ 1378 |* |

194(A) | 3438 1472] -2846] 3040 -3287] -1726] -2735] 2840 -3028] -3257] -2662] 2236 -2447] -2798] -2944] -1216] -1387] -2183] -3405] -3320] 200 |
- | -1a9] 500 233 43 -381| 399 106] _ -626] 210 -466]  -720] 275| 394] 45] 96 359 117]  -369] -204]  -249

- [ 16| _-7108] 8150 -804 -1115] -701] -1378]" [ [

195(C) | -1220] 4911] -3609] -3314] -1440] -2525] -2482] 1565] -2922] -706] -544] -2678] -2896] -2710] -2836] -1869] -1375| 379]  -2371] -1957] 201 |

- | -1a9]  -s00] 233 43 -381| 399 106] 626 210 -466]  -720 275| 394 45| 96 359 117] _-360] 204|249

- | 16| 7108 8150 894 1115 701[ 1378 I |

196(P) | -2931] -2878] -3420] -3706] -4181] -2025] -3468] -4621] -3859] -4490] -4165] -3491] 4228 -3781] -3695] -3182] -3279] -4087] -3594] -4064] 202 |

- | —Aas[ 500 233 43 381 399  108| 626 210] 466 720|275 _ 394| 25] 96| 359 17| 369 204 249

- | 16 -7108] -8150] 894 1115  -701] -1378[* |*

197(G) | 477] 1115 1983 -2189] -3315] _ 3154] -2272] -3172] -2506] -3387] -2522] -1599] -2042] -2177] -2583] _ 1217] _ -905] -2130] -3477] _-3225| 203 |

- [ -1a9[ 500 233 43 381 399| 106] 626 210 -466] -720 275 394| 45] 96 359 117] -369]  -204]  -249]

- | -16] 7108 8150  -894] 1115 701 1378 [

198(A) | 1653 -1347] _ -705] _ 249] 1989 1385 _ -477] -1629] 150 1759 _ O35] _ -434] 1285 1404] _ 586] _ -450] 1019 -1243] -2070] -1522 204 |

- |49 -s00] 233 43] 381 399 106 62 270|466 -720] 275 394| 5] 96] 359 117] _-369] _ -294]  -249]

- [ 16| 7108 _-8150] -804 1115 701 -1378[* [

199(G) | -2594] -2690] -3304] -3623] -4328]  3747] -3462] -4761] -3953] 4671 -4212] -3320] -3352] -3748[ -3779] -2839] -2981] -4004] -3668] -4222] 205 |

- [ Aas[ 500 233 43 381 399  108| 626 210] 466 720|275 _ 394| 25] 96| 359 17| 369 204 249

- | 16 7108] -8150] 894 1115  -701] -1378[* |* |

200(S) | 1870] _ 938] 2270 2183 -3068] _ 1488] -2056] -2810] -2168] -3032] -2144] -1511] 1898 -1901] -2300] _ 2236] __-690] -1857] -3265] -2990] 206 |

- | -1a9[ 500 233 43 381 399| 106]  -626] 210 -466]  -720 275 394| 45] 96 359 117]  -369]  -204]  -249]

- | -16] 7108 8150  -894] 1115 701 1378 [ |

201(C) | -2476] 5735 4102] -4358] -3712] -2763] -3545] -3518] -4167] -3859] -3569] -3631] -3363] -4030] -3832] -2793] -2860] -3158] -3464] -3718] 207 |

- | -1a9]  -500] 233 43 -381| 399 106  -626 210]  -466] _ -720| 275| 394 45| 96| 359 117]  -369]  -294]  -249|

- [ 16] 7108 _-8150] -804 1115 701 -1378% [ |

202(G) | -2594] -2690] -3304] -3623] -4328]  3747] -3462] -4761[ -3953] 4671 -4212[ -3320] -3352] -3748] -3779] 2839 -2981] -4004] -3668] -4222] 208 |

- | fas[ 500 233 43 381 399  108| 626 210]  -466] 720|275 _ 394| 25] 96| 359 17 369 204 249

- | 16 7108] 8150 894 1115  -701] -1378[* * |

203(G) | -2594] 2690 -3304] 3623 -4328] _ 3747] -3462] -4761] 3953 -4671] -4212] -3320] -3352] -3748] -3779] -2839] -2981] -4004] -3668] -4222] 209 |

- [ -1a9[ 500 233 43 381 399| 106]  -626] 210 -466]  -720 275 394| 45] 96 359 117]  -369]  -204]  -249]

- | -16] 7108 8150  -894] 1115 701 1378 [ |

204(M) | -2406] -2296] -3638] -3594] 1525 -3105] -2824] -1047] -3121]  -506]  5043] -3203] -3425] -3046] -2096] -2911] -2552] -1398] -2513] -2207] 210 |

- | -1a9] -500] 233 43 -381| 399 106  -626 210 -466] _ -720| 275] 394 45| 96| 359] 117]  -369]  -204]  -249|

- [ -16] 7108 -8150]  -894] -1115] 701 -1378[* [ |

205(Y) | -3590] -2700] -4146] -4379] 2092] -4028]  -404] -2517] -3963] -1928] -1973[ -2744] -3921] -2845[ -3431] -3284] -3474] -2669 336] 4423 211 |

- | —fas[ 500 233 43 381 399 106]  626) 210] 466 720|275 _ 394| 25] 96| 359 17| 369 2904 249

- | 16 7108] 8150 894 1115  -701] -1378[* * |

206(T) | 1213] -1674] -2755] -2006] -3163] 1922 -2659] -2698] -2788] -3105] -2612] -2311] _-2600] -2708] -2753] _-1463] _ 3819] -2197] _-3286] _-3156] 212 |

- [ -1a9[ 500 233 43 381 399| 106] 626 210 -a66]  -720 275| 394 45] 96 359 117]  -369]  -204]  -249]

- | -16] 7108 8150  -894] -1115] 701 1378 [

207(A) | 3438] -1472] -2846] -3040] -3287] -1726] -2735] -2840] -3028] -3257] -2662] -2236] -2447] -2798] -2044] 1216 -1387] -2183] -3405] -3320] 213 ]

- | 149 -s00] 233 43 -381| 399 106 -626] 210 -466] 720 275] 394 45 96] 359] 117]  -369]  -204]  -249)

- [ -16] 7108 -8150]  -894] -1115] 701 -1378[* [

208(N) | -2171] 2655 -1458] -1748] -3334] -2364] -2267] -3943] -2365 -3936] -3437] _ 4205] -2932] -2205] -2608] -2224] -2439] -3392] -3253] -2909] 214 |
[0 200] - | 149 500 233 43| 381 399| 106] 626 210 -466] 720 275| 394| 45| 96 359 117]  -369] 204  -249]
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B [__16] 7108 _-8150] _ -894 -1115] 701 _-1378" T |

209(T) | -1213] -1674] 2755 -2006] -3163] -1922] -2659] -2698] -2788] -3105] -2612] -2311] -2600] -2708] _-2753] -1463] _ 3819 -2197] -3286] _-3156] 215 |
- | -1a9]  -500] 233 43 -381| 399 106 -626] 210 -466]  -720] 275| 394] 45] 96 359 117]  -369]  -204] -249

B 16| 7108 _-8150] _ -894] -1115] 701 1378 [ |

210(M) | -2355] -1988] _4343] _-3834] __ -504] Aoﬂl -2868] 105] _3385] 1451|4460 3680 -3671] -2806] -3171] -3327] -2274] 747‘4| -2039]  -1925] 216 |
720) 9

- [ 4o 500 233 43 -381] 399 106]  -626]  210]  -466 275 394] 45| 96 359 117 -3 204 -249]

- | 16] 7108|8150 -804 -1115| 701 -1378]" - |

211(S) [ 2150] -39 -2407] -2415] -3075] -1197] -2205] -2781] -2384] -3065] -2205] -1613[ -1936] -2105] -2436] 2652  -729] -1850] -3306] -3049] 217 |
- [ a9 500 233 43 -381] 399 106 -626 210 -466] _-720 275 394| 45| 96 359 17| -369] -294] -249|

- | 16| 7108 8150 894 1115 701[ 1378 I |

212(S) | 344 ©79] 2190] -2162] -2050] -1227] -2042] -2651] -2116] -2934] -2100] -1526] -1941] -1909] -2222] 2040] 1775 -1804] -3187] -2882] 218 |
- [ a9 -s00[ 233 43 -381] 399 106 -626 210 -466]  -720] _ 275]  394| 45| 96 359 17| -369] -294] -249|

- | 16| 7108 8150 894 1115 701[ 1378 |* |

213(A) | 3048]  -032] -2480] 2533 -3075] 1200 -2274] -2765] -2501] -3071] -2221] -1658] -1948] -2205] -2512] 1225] -739] -1842] -3322] -3078] 219 |
- [ a9 -s00[ 233 43 381 399 106 -626 210 -466] -720]  275]  394| 45| 96 359 117 -369] -294]  -249|

- | -16] 7108 -8150[ 894 -1115] -701[ 1378 |* |

214() | -1924] -1546] 4067] -3658] 2312] -3663[ -2081] 3030 -3367] 150] 99| -3197] -3492[ -2821[ -3179] -2894] -1877]  293[ -1445]  -692] 220 |
- | -1a9]  -500] 233 43 -381| 399 106] 626 210 -466] _ -720] 275| 394] 45] 96 359 117] 369 -204]  -249

- | 16| _-7108] 8150|894 -1115| 701 _-1378]" [ |

215(E) | -2641] -3308] _ -896] 3732 -3966] -2458] 2043 4105 -2128] -4016] -3555] -1531] -2950] -1842] 2560 -2479] -2750] -3722] -3563] -3385| 221 |
- | -1a9]  -500| 233 43 381 399 108]  -626] 210 -a66]  -720] 275 394 45 96] 359] 117 -369]  -204]  -249]

- | 16| _-7108] _-8150] -804 -1115| 701 1378 - |

216(A) | 2389 -814] 2506] 2162 -1696] -1545] -1698] __ -499] 1042] -1398] _ -813] -1640] -2076] -1723] -2027] __-806] _ 1148 _ 1559] -2200] _-1856] 222 |
- [ 4o 500 233 43 -381] 399 106]  -626]  210]  -466]  -720) 275 394| 45| 96 350]  117] -369] -204] 249

- | 16 __-7108] -8150] -894[ -1115] -701] -1378[ I |

217(M) | _-2576] -2118] 4726] 4165 461 _-4430] -3168] 99] -3811]  2513] 3454] -4075] -3839] -2978] -3488] -3704] -2457]  -591] -2111] -2145] 223 |
- | -1a9] 500 233 43 381 399 106] 626 210 -466] _ -720 275| 394 45| 96 359 117]  -369] -204] 249

- | 16| 7108 8150 894 1115 701[ 1378 |* |

218(G) | -2594] -2690] -3304] -3623| -4328] 3747] -3462] -4761] -3953] -4671] -4212] -3320] -3352] -3748] 3779 -2839] -2981] -4004] -3668] -4222] 224 |
- | 1a9]  -s00] 233 43 381 399 106]  -626| 210 -466] _ -720 275| 394 45| 96 359 117]  -369]  -204] 249

- | 16| 7108 -8150[ 894 1115 701[ 1378 |* |

-3007] -3249] -2243] -457] -2026] -1874] 225 |
96| 359 117]  -369] -204] 249

394]

220(S) |  -897] -1462[ -2333[ 2543 -3185] -1640[ -2474] -3294] -2686] -3497] -2780[ 1973 -2360] -2483] -2703[ 3465 -1316] -2413] -3310[ -3025[ 226 |

- | -1a9]  -500] 233 43 -381| 399 106]  -626 210 -466]  -720] 275| 394] 45| 96 359 117]  -369]  -204]  -249

- | 16| _-7108] 8150  -894] -1115| 701 -1378]" [ |

221(L) | -2631] -2159] _4786] -4228] 462 _-4508] -3231] 96] -3878] 2828 2482] -4157] -3880] -3016] -3541] 3793 -2509]  -608[ -2134] -2182) 227 ]

- [ 14| 500 233 43 -381] 399 106  -626) 210|466 -720] 275 394| 45| 96 359] 17| -369] 294 249

- | 16| _-7108] 8150 894 1115 701] 1378 |* |

222(P) | 1501 -1778] -2473] -2371] -1710] -2311] -2045] -1321] -2060] __ 827] -1068] -2173] 3594 -2082] -2130] -1799] -1699] -1373] -2373] -1942] 228 |

- [ 19| -500[ 233 43 381 399 106 -626] 270 -466] -720] 275 394| 45| %6 359 17| -369] 294 -249

- | 16| 7108|8150 __-894] 1115 701 _-1378]" | |

223(Y) | -1068] -1670] _ -8685] _ -836] _ -631] _ 1198 _ -767] -1828] -1059] -1914] -1304] 692] 2203] -908] -1387] -1136] -1163] -1566] -1185 3670 229 |

- [ 19| 500 233 43 -381| 399 106  -626] 210] -466] -720] 275 394| 45| 96| 359 17| 369 204 -249

- | 16| _-7108] 8150 894 1115 701| 1378 |* |

224(S) | -897] -1462] 2333 2543 -3185] -1640] -2474] -3204] -2686] -3497] -2780] -1973] -2360] -2483] -2703] 3465 -1316] -2413] -3310] -3025] 230 |

- [ 19| -500[ 233 43 381 399 106 -626] 210 -466] -720] 275 394| 45| %6 359 7] -369] 294 -249

- | 16| 7108|8150 __-894] 1115 701 _-1378]" |d [

225(S) | 1172]  -954] -2367] -2422] -3120] -1204] -2237] 2835 -2426] -3122[ 2265 -1621] -1948] -2145] -2467] 3107] -749] -1884] -3349] -3092] 231 |

- [ 1] 500 233 43 -381] 399 106  -626] 210|466 -720] 275  394| 45| 96|  359]  117] 369 204 249

- | 16| _-7108] 8150 894 1115 01| 1378 |* |

226(S) | -342] O75] -2176] -2124] -2912] -1229] -2003] -2504] -2067] -2878] -2048] -1510] -1936] -1866] -2184] 2553 2492] -1773] -3143] -2833 232 |

- | -1a9]  -500] 233 43 -381| 399 106] 626 210 -466]  -720] 275| 394] 45| 96| 359 117]  -369] 294  -249]

- | 16| 7108|8150 -894] 1115 701 _-1378]" |d |

227(M) | 720] 1440 70| 343 -1228] 1693 _ 2436] 1209 _ -132] -1364] 3099 _1904] 1852 _ 183] _ -458] _ -776] __ 680] -1004] 1540 890 233 |

- -149]  -500] 233 43 -381| 399 106  -626] 270|466 -720] 275  394| 45| 96| 359  117] 369 204 249

- | 16| _-7108] 8150 894 -1115] 701] -1378[ |* |

228(P) | 2240] 1100 2241] -2293] -3037] -1346] -2188] -2683] -2317] -2986] -2210] -1663] 3041 -2093] -2391] -722]  -895] 1803 -3243] -2998| 234 |

- | -1a9] _ -500] 233 43 381 399 106] 626 210 -466] __-720] 275| 394] 45| 96| 359 17| -369] 294 -249]

- | 16| 7108|8150 __-894] 1115 701 _-1378]" |d |

229(A) | 2058] 1235 1299] 1377] -2868] -1345] -1673] -2580] -1661] -2843] 2054]  1555] 1995 -1468] 1921 -715]  -888] 1871 -3064] -2630] 235 |

- -149]  -500] 233 43 381 399 106] 626 210 -466] 720 275| 394 45| 96| 359 117] _-369] 294  -249]

- | 6] -7108] -8150] -894] 1115 -701] -1378[* I* |

230(E) | 500] -1046] _ -884]  1564] -1116] -1669] 441 485 _ 2893 250] _206]  577] 689 200 _ -656] _ -670] _ -459] 1290 -1467] __ -995| 236 |

- | 149 -500] 233 43 381 399 106] 626 210 -466] __-720] 275| 394] 45| 96| 359 17| -369] 294 -249]

- | 16| _-7108] -8150] _ -894] -1115] 701 -1378]" | |

231(D) | 1203] -2412] 2505]  A17] -3286] -1536] -1057] -3176] -1165] -3186] -2436]  -428] -2068]  -736] -1824] 2377] -1366] -2578] -3334] -2552| 237 |

- -149]  -500] 233 43 381 399 106] 626 210 -466] 720 275| 394 45| 96| 359 117] _-369] 294  -249]

- | 16| _-7108] 8150 894 1115 701| 1378 |* |

232(Q) | 954 1983 -100] o7 -2337]  177]  -267] -2067] 81 -2060] -1189] -125] -1637] 2600] _ -418] -514]  -597] -1649] -2268] -1597] 238 |

- |~ -1a9] -500] 233 43 381 309  106| -626]  210] -466] -720] 275  394] 45] o6 359]  117] 369 -204] 249

- | 16 _-7108] -8150] _ -894] -1115| 701 -1378]" | |

233(E) | 2641] -3308]  -896] 3732] -3066] -2458] -2043] -4105] -2128] -4016] -3555] -1531] -2950] -1842] -2560] 2479 -2750] -3722] -3563] -3385| 239 |
[0202] - | -1a9]  -s00] 233 43 381 399 106] 626 210 -466] 720 275| 394 45| 96| 359 117] _-369] 294  -249]
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[0203]

[0204]
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- [ 16] _-7108] -8150] _ -894] 1115 701 1378 [ |

234(K) | 2620] 2061] -2461] -2046] 3743 -2791] -1570] -3603] _ 3784] -3387] -2839] -2048] -3039] -1260] 465 2604 -2536] -3331] -3001] _-2088] 240 |

- [ -49] -500] 233 43 381 399 106 _-626) 270 -466]  -720]  275]  394| 45| 96[ 359 7] 369 294 249

- | 16| 7108|8150 894 1115 701] -1378|* [ |

235(R)_| 377] _1802]  -415] 988] 2095 1474 -95] _1786] 1452 1785 911  -135] -1560] 343]__1556] __-409] _ -431] 376]  -1986] 1375 241 |

- [ 149 -500] 233 43 -381| 399 106]  -626] 210 -466]  -720] 275] 394 45| 96| 359 117] -369 -204]  -249]

- [ 16] _-7108] -8150] _ -894] 1115 701 -1378* [ |

236(D) | 1083 -1565] _2662]  -244] 1941|1573 679 _ 612]  -527] 1651 980  -490] -1869]  -368] -1003] _ -771] _ -766] 903 -2208] -1639] 242 |

- [ -1a9] -s00] 233 43 381 399 106 -626) 270] -466]  -720]  275]  394| 45| 96[ 359 7] 369 294 249

- | 16| _-7108] 8150 894 1115 701] -1378[* [ |

237(E) | 1225 2868] 1894] 1948] 3149 -1532[ 671] -2975] -630] 2902 -2101]  -150] -1935]  293[ -1299] 1884] -1241] -2496] -3093[ -2248] 243 |

- [ 149 -500] 233 43 -381| 399 106]  -626] 210 -466]  -720] 275] 394 45| 96| 359 117]  -369 -204]  -249]

- [ 16] _-7108] -8150] _ -894] 1115 701 -1378° [ |

238(C) | 1375 3262] -2620] -2108] _ -827] -1866] -1267] _1631] -1811] _ -599 0] _-1674] -2137] 1531 _-1786] _-1034] 790] __ 249] -1361] 1010 244 |

- [ -1a9] -500] 233 43 381 399 106 -626) 270] -466]  -720]  275]  394| 45| 96[ 359 7] 369 294 -249

- | -16] _-7108] 8150 894 -1115]  701] -1378[* [ |

239(E) | 635 -1796] _1056] 1761 -2018] -1464] 263 1191] 28] 1767]  -946]  -148[ -1637] 135 481  -520] -553] -1300[ -2077] -1441] 245 |

- [ 149 -500] 233 43 -381| 399 106]  -626] 210 -466]  -720] 275] 394 45| 96] 359 117]  -369 -204]  -249]

- | 16] _-7108] -8150] _ -894] 1115 701 -1378* [

240(E) | 593] -2044] 252] 2548] 2437] -1542] 320 -2133]  151] -2120] -1274] -24d] -173§| 89]  0d6]  -646]  -717] -1734] -2305] -1688] 246 |

- | 149 -500] 233 43| 381 399 106| _ -626 210 -466]  -720 275| 394 45| 96 359 17| -369] 204|249

- | 16| _-7108] 8150 894 1115 701] -137g]* [ |

241(S) | 1884] 835 -1962] -1576] -1634] -1436] -1320] 1041 -1409] -1453[ -781[ -1293] 1922 -1241] -1606] 1973] -597] -669] -2036] -1656 247 |

- -149]  -500] 233 43 -381| 399 106]  -626] 210 -466]  -720] 275] 394 45| 96] 359 117]  -369 -204]  -249

- 16] _-7108] -8150]  -894] 1115 701 -1378* [ |

242(G) | 2267] 1043 -2388] -2526] -3253| 2642] -2373] -2075] -2639] -3260] -2410] -1722] -2033] -2311] -2648]  -663]  -860] -2005] -3436] -3250] 248 |

- | 149 -500] 233 43| 381 399 106|626 210 -466]  -720 275| 394 45| 96 359 17| -369] 204|249

- | 16| _-7108] 8150 894 1115 701] -1378]* [ |

243(R) | -876] -2087] -829] 1490] -2474] 1766] 229 -2108] 1269 -44] 1198 -424] 1829 205] 2225]  -775]  -768[ -1753] -2143] -1647 249 |

- -149]  -500] 233 43 -381| 399 106]  -626] 210 -466]  -720] 275] 394 45| 96] 359 117]  -369] -204]  -249

- 16] _-7108] -8150]  -894] 1115 _ -701| -1378* [ |

244(V) | 2339] _ 067] -2070] -2766] -1878] -1847] -2252] 32[ 2541 -1200] -018] -2087] -2399] -2316] -2645] -1157] 071 _ 2345] -2605] -2251 250 |

- [ -a9] -500] 233 43 381 399 106 -626) 270] -466]  -720]  275]  394| 45| 96[ 359 A17] 369 294 249

- | -16] 7108 -8150]  -894] 1115 -701] -1378[* 1= |

245() | -1827] -1398] 4307] -3831] 1099 -3939] -3142] 2286] -3619]  1835[ 69] -3579] -3671] -3177] -3511] -3178] -1781[ 1918] -2524] -2310] 251 |

- -149]  -500] 233 43 -381| 399 106]  -626] 210 -466]  -720] 275] 394 45| 96] 359 117]  -369] -204]  -249

- 16] _-7108] -8150]  -894] 1115 _ -701| -1378* - |

246(V) | 1178] -1448] 1943] 1452 -1776] -2261] -1140] -227] 1866] -1260]  -816] -1444] 2448] -902] -540] -1496] -1176] 2697] -2161] -1764| 252

- | 149 -500] 233 43 -381] 399 106] 626 210 -466]  -720] 275| 394 45] 96 359 117]  -369] -204]  -249]

- [ 16| _7108] 8150 894 -1115| 70| -1378" [ |

247(E) |  -508] -1976] 840 1547] -2280] -1393] -117] -2029] 1400] -1984] -1077] 1158] -1531]  330]  -253] -378]  -454]  262] -2163] -1471] 253 |

- | -149]  -500] 233 43 -381] 399 106|626 210 -466] 720 275| 394 45] 96 359 17| -369]  -294]  -249]

- [ 16| _-7108] 8150  -894| -1115] _ -701] -1378" [ |

248(M) | 1703] _ -091] 2001 -2342] 528 -2567] -1550) 166] -2031]  1544] 2668 -2104] -2691] -1715] -2010] -1685] -1052] 2] 1442] 1177 254 |

- [ -f49[ -500] 233 43 381 399 106] 626 210 -466] 720 275  394| 45] 96] 359 7] -369] 204 249

- [ 16| 7108|8150 -804 -1115| 70| -1378" [ |

249() | -1947] -1516] 4385 -3885] _ -O16] -4013] -3118] _ 2193] -3656] _ 218§ 257] _-3656] -3687] -3109] -3494] -3250] -1689] 1383 -2397] -2258 255 |

- [ -1a9] -500] 233 43 381 399 106] 626 210 -466] 720 275  394| 5] 6] 359 7] -369] -204] 249

- | -16] _-7108] -8150]  -894] -1115] 701 -1378[* |* |

250(E) | 1322] 2647] _ 272] 2491 -3071] -1811] _ -576] -2759] _2306] -2633] -1854] _ -464] -2066]  -175] _ -177] -1144] -1256] -2368] -2692] -2140) 256 |

- [ -1a9[ -500] 233 43 381 309|106  -626]  210]  -466| -720]  275]  394| 5] 96 350  117] -360] -204] -249

- | -16] _-7108] -8150]  -894] -1115] 701 -1378* | |

251(K) | 1395] 2059 A711] -1014] -2215] -2218] 641 -1709] 3021 -1652] 2578] -1075] -2303]  -282 287] -1423] -1283] -1603] -2159] -1803] 257 |

- | 149 -500| 233 43 381 399 106|626 210 -466]  -720| 275| 394 45| 96 359] 117]  -369]  -204]  -249]

- | 16| _-7108] _-8150]  -894] 1115 701 -1378* S |

252(D) | -1285] 2888 2677| 176] -3210[ 1189  -737] -3047]  -715] -2077] -2195] -190] -1979] 2106] -1379] -1050] -1315] -2564] -3161] -2320 258 |

- [ -1ag[ -s00] 233 43 381  309] 106 -626]  210]  -466| -720]  275]  394| 5] 96 359  117] -369] -204] 249

- | 16| _-7108] 8150]  -894] 1115 701 -1378 B |

253(1) | 2073 1632 4434 3975 911 -4130] 3238 3164] -3706]  1451] 244]  3779] 3785 -3187] -3557] -3413[ -2021] 546] -2449] -2273] 259 |

- | -149] -500] 233 43 -381] 399 106]  -626 210 -466] 720 275] 394] 45] 96] 359] 117]  -369]  -294]  -249

- | 16| _-7108] 8150|894 1115 701 1378 B |

254(K) | 1570] 2144 1887] 1191 -2098] -2363[  -750] -1603] _ 3034] 938]  -1112[ -1231] -2436]  -408] 215 -1616] -1443] 1580 -2166] -1804] 260 |

- | -149]  -500] 233 43 -381 399 106] 626 210 -466] 720 275| 394 45[ 96 359] 117]  -369]  -294]  -249

- | 16| _-7108] 8150 894 1115 701] 1378 |6 |

255(P) | 2931 2878] -3420] -3706] -4181] -2025] -3468] -4621] -3859] -4490] -4165] -3491] 4225 -3781] -3695] -3182] -3279] -4087] -3594] -4064| 261 |

- | 149 -500] 233 43 -381] 399 106] 626 210 -466]  -720] 275| 394 45] 96 359 117]  -369] -204]  -249]

- | 16| _-7108] 8150 894 -1115| 701 -1378" [ |

256(R) |  -928] -1705] -1507] -1055] -2761] -1730] _ -896] -2490] -44] 2489 -1723] -1042] -2102]  -543] 2614] 2258 -1053] -1998] -2546] -2158| 262 |

- | -149]  -500] 233 43 -381] 399 106|626 210 -466] 720 275| 394 45| 96 359] 17| -369]  -294]  -249|

- [ 16| _-7108] 8150  -894| -1115] _ -701] -1378" [

257(D) | -1280] 2865 3154]  175] -3194] -1547] -743] -3034] -728] -2071] -2194] -190] -1979] 1342] -1391] 553 -1316] -2652] -3161] -2317] 263 |

- | 149 -500] 233 43 -381] 399 106] 626 210 -466]  -720] 275| 394 45] 96 359] 17| -369]  -294]  -249]

- | 16| _-7108] -8150] -804 -1115] 70| -1378" [* |

258(1) 1997] _-1562] 4355 -3027] -1042] -4066] -3261] 3343] -3654]  937] O7] -3718] -3783] -3239] -3555] -3364] -1950]  702] -2549] -2295] 264 |
| 149 -500] 233 43 381 399 106|626 210 -466]  -720| 275| 394 45| 96 359] 117]  -369]  -294]  -249]
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B [ 78] _-7108] -8150] _-894] -1115] __-701] _-1378[" T ]

259(M) | -2252] 1821 -4572] -3991] 530 -4164] -2990] 2068] -3709] 1993] 3197] -3808] -3685] -2916] -3406] -3378] -2149]  -172[ -2084] -2091 265 |
- [ ao] 500 233 43 -381| 309  106|  -626| 210  -466| -720] 275 _ 394| 45| 96 359 117] 369 -204] 249
- [ 16 7108|8150  -894| 1115 701 -1378% [ |

260(T) | -1213] _-1674] _-2755] -2006] -3163] -1922] -2669] -2608] -2788] -3105] -2612] -2311] -2600] -2708] -2753] _-1463] _ 3819 -2197] -3286] _-3156 266 |
I 9 9

- 14 5000 233 43 -381| 399  106| -626|  210] -466] -720] 275  394| 45] 96 350  117] -369] -294] 24

- | 16| 7108 -8150] -894] 1115  -701] 1378 |

261(R) | -2131] -2786] -2704] 1460 -3618] -2638]  -587] -2976] 1735] -2645] -1985] 1353 2603  -173]  3492] -2020] -1828] -2748] -2484] -2384] 267 |
- [ 19| -s00[ 233 43 381 399 106] _-626] 210 466 -720] 275 394 45| 96 359 7] 369 -294] -249

- | -16] _-7108] -8150] -894] 1115  -701] 1378 |* |

262(K) | -1349] -2635]  -381] 2083[ -3083] -1857]  -565] -2750] 2690] -2612] -1837]  -514[ -2090]  -161] 61 _-1178] 1271 2369 -2655] 2138 268 |
- [ a9 500 233 43 -381| 309 106|  -626| 210  -466]  -720] 275 _ 394| 45| 96 359 117] 369 -204] 249

- [ 16| 7108|8150  -894| 1115 701 -1378% [

263(A) | 2821[ -932[ -2451] -2472[ -3085] -1198] -2233[ -2763] -2434] -3056] -2201] -1633[ -1940] -2147] -2468] 1831 -730] -1840] -3305] -3059] 269 |
- [ 1] -s00 233 43 -381| 399  106| -626|  210] -466| -720] 275  394| 45| 96 359 117]  -369] -294] -249

- | 16| 7108 -8150]  -894] 1115  701] 1378 |

264(F) | -2063] -1686] -4037] -3677]  3437] -3644] -1706] 2063 -3359] 13§ 67] 3005 -3486] -2739] -3127] -2876] -2012] -83[_-1038] 158 270 |
- [ 1] -s00[ 233 43 381 399 106 -626] 210 466 -720] 275 394 45| 96] 359 7] -369] 294 -249

- | 16| 7108 -8150] -894] 1115  -701] 1378 |* |

265(E) | -2641] -3308]  -896] 3732 -3966] -2458] 2043 -4105] 2128 -4016] -3555] -1531] -2959] -1842] -2560] -2479] 2750 -3722] -3563] -3385] 271 |
- | a9 500 233 43 -381| 309 106|  -626| 210  -466]  -720] 275 _ 394| 45| 96 359 117] 369 -204] 249

B [ 16| 7108|8150 -894| 1115 -701] 1378 [

266(N) | -1662] -3306]  2055] 78] -3621] -1643] -1040[ -3622] -1272] -3531] -2870] 3477] -2182] -724] -2071] -1371] -1757] -3092] -3633[ -2700| 272 |
- [ -1as] -s00 233 43 -381| 309  106| -626|  210]  -466| -720] 275  394| 45| 96 359 117] 369 -294] 249

- | 16| 7108 -8150]  -894] 1115 701] 1378

267(A) | 3438] 1472 -2846] -3040] -3287] -1726] -2735] -2840] -3028] -3257] -2662] -2236] -2447] -2798] -2944] -1216] -1387] -2183] -3405] -3320] 273 |
|

- -149]  -500| 233 43 381 399 106] _ -626| 210 -466] _ -720] 275| 394 45| 96 359 117]  -369  -294]  -249|

- | 16| 7108 -8150]  -894] 1115  -701] 1378 | |

268(1) | 1760 -1307] -4325] -3962] 1735] -4042[ -3726] 3135] -3828] 579] 515 3722 -3869] 3673 -3896] -3359] -1752] 2276] -3240] -2806] 274 |

- 19| -500] 233 43 -381| 309  106| -626| 210 -a66] -720] 275 394] 45| 96 359 7] 369 -204] 249

- [ 16 7108|8150 -804 1115 _ -701] -1378" [ |

269(T) | 1428] _ -004] 2334] -2158] 2747] 1206 _1940] -2392] 2037] -2678] -1846] -1504] 1896 -1809] -2163] 902] 3001] -1635] -2999] -2705] 275 |

- [ 1as] -s00 233 43 -381| 309  106| -626|  210] -466| -720] 275  394| 45| 96 359 117]  -369] -294] 249

- | 16| 7108 -8150]  894] 1115 701| 1378 | |

270(V) | -1745] -1300] -4286] -3858] -1446] -3967] -3370] 2358 -3688] 852 -261] -3608] -3749] -3403] -3673] -3232] -1717] 2643 -2856] -2524] 276 |

- | -1a9]  -500] 233 43 381 399 106]  -626| 210 -466] 720 275| 394 45| 96 359] 117]  -369  -294]  -249)

- | -16] 7108 -8150] -894] 1115 -701] 1378 | |

271(V) | -1404] -1072] -3766] -3305] -1464] -3356] -2696] _2276] -3080] _ -616] _ -379] -3001] -3325] -2870] -3001] -2563] _ 1344] _ 2521] -2516] -2113 277 |

- [ 149 -s00] 233 43 -381] 309 106] 626 270] 466|720 275 394| 45 9] 359  117] 369 -204] 249

- | 16| 7108 -8150]  -894] -1115] _-701] -1378* |* |

272(M) | 866] -1113[ 2656 -2412] 1322 -1920] -1883[  -487] -2061] _ -587] 4451] -1950] -2387] -1928] -2078] -1220] -1053]  -498] -2134] -1803] 278 |

- | -1a9[ -500] 233 43 38| 309]  106| -626]  210| -466| -720] 275  394| 45 96 359|117 -369] -204] -249]

- | 16| 7108|8150 894 -1115] 701 -1378]" [ |

273(A) | 2601 -957] -2898] 2711 1943] 1740[ -2211]  -165] -2487] -1406] -1001] -2008] -2320] -2260] -2494] -1053] -929] 1990 -2626] -2279| 279 |

- [ -ta9[ -s00] 233 43 381 399]  108|  -62§ 270] 466|720 275 394| 45] 96 350 117 -369] 204 -249

- | 16| __-7108] _-8150] 894 -1115] -701| 1378 I

274(L) | 1171 -983] -3266] 2733 _ -796] -2795] -1888] _ 590 -2418] 2001 198] _2418] -2816] -2108] -2362] -1944] 965 _ 1777] -1724] -1426| 280 |

- [ -ta9[ -s00] 233 43 -381] 309 106] 626 270] 466|720 275  394| 45 9] 359]  117] 369 -204] 249

- | 16| 7108  -8150]  -894] -1115] _-701] 1378 |*

275(G) | -2594] 2690 -3304] -3623] -4328] 3747] -3462] -4761] -3953] -4671] -4212] -3320] -3352[ -3748] -3779] -2839] -2981] -4004] -3668] -4222] 281 |

- | 149 -500] 233 43 -381] 399 106] _ -628| 210 -466]  -720| 275| 394 45 96 359 117] -369] _ -294]  -249|

- | 16| _7108] _-8150] 894 -1115] 701 -1378]" [ |

276(G) | -2504] 2690 -3304] 3623 -4328]  3747] 3462 4761 -3953] -4671] 4212 3320] -3352] -3748] -3779] -2839] 2981 -4004] -3668] -4222] 282 |

- [ -ta9[ -s00] 233 43 381 399]  108|  -62§ 210]  -466] 720 275 394| 45] 96| 350 117 -369] 204 -249

- | 16 7108|8150 -894] 1115 701 1378 [ |

277(S) | -807] -1462] -2333] 2543 -3185] 1640 -2474] -3204] -2686] _-3497] -2780] 1973 -2360] -2483] -2703] _ 3465] -1316] -2413] __-3310] _-3025| 283 |

- [ -ta9[ -s00] 233 43 -381] 309 106] 629 270] 466|720 275  394| 45 96| 359  117] 369 204 249

- | 16| 7108 -8150]  -894] -1115] _-701] -1378* |*

278(T) | -1213] -1674] -2755] 2906 -3163] 1922 -2659] -2698] -2788] -3105] -2612] -2311] -2600] -2708] -2753] -1463] 3819 -2197] -3286] -3150) 284 |

- [ 149 -500] 233 43 381 399 106] 626 270] 466|720 275 394| 45 9] 359 17] 369 -294] -249

- | -16] _-7108]  -8150]  -894] -1115] -701] -1378]* |* |

279(N) 2171 _-2655] 1458 _-1748] -3334] _-2364] 2267] -3943] -2365] -3936] -3437] 4205 -2932] -2205] -2608] -2224] -2439] -3392] -3253] 2909 285 |

- [ -1a9 -s00] 233 43 38| 399]  108|  -626]  210| 466 720 275 _ 394| 45] 96| 350 117 -369] 204 -249

- | 16| _-7108] -8150] -894] 1115 701 -1378]* [

280(A) | 3134[ -934] -2491] -2567] -3083] -1203[ -2300] -2766] -2540] -3082] -2237] -1672] -1954] -2240] -2537] 874]  -747] -1844] -3333[ -3093 286 |

- [ -ta9 -s00] 233 43 -381] 399 106] 629 270] -466] 720 275  394| 45 96 350 117 -369] 204 -249

- | 16| 7108 -8150]  -894] 1115 _-701| -1378* |* |

2871(V) | -084] -1045] -3169] -2909] -1709] -2304] -2404]  531] -2643]  -088] -697] 2378 -2722] -2480] -2661] -1601] _ 1504]  3014] -2588] -2201| 287 |

- | 149 -500] 233 43 -381] 399 106] 62| 210  -466]  -720| 275| 394 45 96 359 17| -369]  -294]  -249|

- | -16] 7108 -8150]  -894] -1115] -701] -1378* |* |

282(L) | -2631] -2159] -4786] -4228]  -462] -4508] -3231] 96] -3878] 2828 2482] -4157] -3880] -3016] -3541] -3793] -2509] -608[ -2134] -2182] 288 |

- [ -1a9[ -s00] 233 43 381|399 106|626 210|466 720 275 __ 394| 45] 96| 350 117 -369] 204 249

- | 16| _-7108] -8150] -894] -1115] 701 -1378]" [

283(H) | -3208] 3079 2723 2890 2110 -3046]  5205] -4135] -2617] -3813] -3561] -2886] -3482] -2833] -2620] -3201] -3356] -3895] -2397] -1681] 289 |
[ 020 6] - | 149 -s00] 233 43 -381] 399 106]  -626] 210 _-a66]  -720] 275| 394 45 96 359 117] 369 -294]  -249|

_43_
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- | -16] _-7108] -8150] 894 -1115]  -701] -1378[* [ |

284(L) | -1623] 1338 -3726] -3164] _ -251] -3255] -1820] 1373 _-2808] _ 2371 514] -2785] -3086] -2281] -2613] -2389] -1543] -161] -1311]  1782] 290 |
- | -149[  -500 233 43 -381] 399| 106]  -626] 210 -466]  -720| 275| 394] 45| 96 359 117]  -369  -294]  -249|

- | 16]__7108] 8150 894 A115] 701 -1378" [

285(L) | -2333] -1873] 4640 -4127]  -650] -4326] -3241]  2176] -3843[ 2519 523] -3982[ -3833[ -3105] -3579] -3604] -2247] 56| -2268] -2230] 291 |
- [ 149 -s00] 233 43 381 399 106] 626 210] 466 -720] 275 394| 45 6| 359 117] 369 -204] 249

- | 16| 7108 8150 894 1115 701 -1378]" B |

286(A) | 3438 1472] -2846] -3040] -3287] -1726] 2735 -2840] 3028 -3257] -2662] -2236] -2447] -2798] -2944] -1216] -1387] -2183] _-3405] -3320] 292 |
- [ 149 -s00] 233 43 381 309]  108] -626 210|466 720 275  394| 45 96 359 117] 369 -204] 249

- | 16| _-7108] _-8150] 894 -1115] -701] -1378]* |

287(M) | -1886] -1507] -4178] -3693]  -877] -3806] -2901]  3008[ -3380] 335 3109] -3451] -3570] -2934] -3251] -3044] -1840] 524] -2288] 2089 293 |
- | -149[  -500 233 43 -381] 399| 106]  -626] 210 -466]  -720| 275| 394 45) 96 359 117]  -369]  -294]  -249|

- | 16]__7108] _-8150] 894 1115 _ 701] -1378" [ |

288(A) | 3438] -1472] -2846] -3040] -3287] -1726] -2735] -2840] -3028] -3257] -2662] -2236] -2447] -2798] -2044] -1216] -1387] -2183] -3405] -3320] 294 |
- [ 149 -s00] 233 43 -381|  309]  108] -626 210 -466] 720|275 394| 5] 96 359 117] 369 204|249

- | 16| 7108 -8150]  -894] 1115 701 -1378]" B

280(H) | -1490] 2484] _ -362] _ -476] _-1816] -1880 _ 4320] ,2824| -684] 7277<o| 2133] 2185 _-2288] Jaq ~1000] '137l| ~1550] 7247‘5| 2146]_-1255] 295 |
5|

B | 149 -s00] 233 43 381  399]  108]  -626 210] _-466] 720 275 394| 4 96 359 117] 369 -204] 249

- | 16| _-7108] _-8150] 894 -1115] -701] -1378]* |d

290(A) | 2439  -911] -2326] -2131] 2811] -1197] -1934] -2480] -2011] -2745] -1898] -1490] -1888] -1785] -2153] 1898 1073[ -1682] -3044] -2749] 296 |

- | -149[ 500 233 43 -381] 399| 108]  -626] 210 -a66]  -720| 275| 394 45 96 359 117]  -369  -294]  -249|

- | 16]__7108] _-8150] 894 1115|701 -1378" [

201() | 2038]  -085] -3388] -2019] 1320 -2893] -2277] 2155 -2677] _ -587]  -207] -2593] -2992] -2450] -2697] -2087] -1208] _ 1681] -2229] -1848] 297 |

- [ 149 -s00] 233 43 381 309]  108]  -626 210] 466 720|275  394| 45 96 359 117] 369 -204] 249

- | 16| 7108 -8150]  -894] 1115 701 -1378]* | |

202(G) | -1243] -2769 311 1902 -3172] 1980[  -744] 2992 -697] -2936] -2152] 1923] -1974] -377] -1331] -1030] -1284] -2506] -3125] -2308] 298 |

- | -1a9] 500 233 43 -381| 399 106]  -626 210]  -466] 720 275 394 45| 96| 359 117 -369] 204 249

- | 16]__-7108] 8150 -894] 115 701 -1378[" [ |

293(V) | 1738 1298] 4281 -3921] -1737] -3979] -3665] 1917] -3774] -601]  -528] -3671] -3834] -3628] -3843[ 3293 -1735] 3205 -3215] -2770] 299 |

- | -149[ 500 233 43 -381] 399| 1068 -626] 210 -a66]  -720| 275| 394 45 96 359 117]  -369]  -294]  -249|

- | -16] 7108 -8150]  -894] -1115] -701] -1378[* I

204(E) | -833] -2344] 1092] 2412] 2643 -1464]  -386] -2413]  -146] -2369 -150] 9] 562 29[ 717|669 862]  -1966] -2562] -1818] 300 |

- [ 49 -s00] 233 43 381 309]  108] -626 210] 466 _ 720] 275  394| 45 96 359 117] 369 -204] 249

- | 16| 7108 8150 894 1115 701 -1378]* | |

295(W) | -1380] -1116] -3614] -3026] 1322] -2981] -1582] 1966] -2661]  1775] 556] -2562[ -2865] -2117] -2424] -2098] -1302]  -187] 2908]  -629] 301 |

- | -1a9] 500 233 43 38| 399 106] 626 210  -466] 720 275 394 45| 96| 359 117 -369] 204 249

- | 16| 7108|8150 -894] 1115  -701| -1378" [

296(T) | -350] 973] -2204] -2178] -2893] -1236] -2035] -2561] -2117] -2862] -2043[ -1536] -1946] -1916] -2214] 1618 3198] -1758] -3137] -2831] 302 |

- [ a9 500 233 43 -381] 399 106 -626 210 -466] _ -720 275 394| 45| 96 359 17| -369] -294]  -249|

- | 16| 7108 -8150] 894 1115 701[ 1378 |* |

207(L) | -1443] -1269] -3144] -2576] _ -528] -3014] -1816] _ 1945] 2155 2102 508] 2422 2899 1193] -2133[ 2129 -1369 -50] _-1616] -1384] 303 |

- | -1a9]  -500] 233 43 -381| 399 106] 626 210 -466]  -720] 275 394] 45] 96] 359 117]  -369]  -204[  -249

- | 16] 7108|8150 -804 -1115| -701] -1378]" [

298(D) | -1826] -3682] 3559  1199] -3883] -1662] 1073 -3846] -1391] -3720] -3110]  -272] -2222] -760] -2283] -1471] -1913] -3321] -3864] -2864] 304 |

- [ a9 500 233 43 -381] 399 106 -626 210 -466] -720]  275]  394| 45| 96] 359 117 -369] -294] -249|

- [ 16| 7108|8150 -804 1115 701 _-1378]" [ |

299(D) | -2784] -3432] _4016] -1200] -4140] -2466] -2197] -4505] -2621] -4365] -3956] -1551] -3014] -2039] 3232 -2503] -2938] -4046] -3710] -3552] 305 |

- [ a9 -s00[ 233 43 -381] 399 106 -626 210 -466] -720] _ 275]  394| 45| 96 359 17| -369] -294] -249|

- | 16| 7108 8150 894 1115 701[ 1378 |* |

300(F) | -3342] -2776] 4026] 4232 4354] 3545 -1431] -2315] -4038] -1801 00] -3209] -3780[ -3350[ -3645] -3490] -3420] -2566]  -739] 349] 306 |

- 149 -500] 233 43| 381 399 106 -626|  210]  -466 20 275 394| 45| o6 30|  117] -369] -204] 249

- | 16| 7108 8150 894 1115 701] 1378 I |

301(Q) | -1048] -2608]  205] 2170] -2893] -1535]  -505] -2680]  -255] -2604] -1769] 1814] -1849] 2272] -789] -848] -1028] -2228] -2770] -2013] 307 |

- | -1a9]  -500] 233 43 -381| 399 106] 626 210 -466]  -720] 275| 394] 45| 96 359 117]  -369]  -204]  -249

- | 16| _-7108] -8150] -804 -1115| 701 1378 [ |

302(R) | 1083[ -1687] 691] 135] _-2058] _-1406] __-178] _-1755] 214]  -1793] -024[ 145 -1553] 247]  1670]  -383[ 1217] -1367] -2031] -1404] 308 |

- [ 9] -s00[ 233 43 381 399 106 -626 210 -466]  -720] _ 275]  394| 45| 96 359 17| -369] -294] -249|

- | -16] 7108 -8150] 894 -1115] 701[ -1378[* |*

303(1) | -1915] -1536] 4077] -3667]  2027] -3678] -2155]  3137] -3381] 144] 94 -3225] -3508] -2848] -3202] -2914] -1871] 345]  1522[ 791 309 |

- [ a9 500 233 43 -381] 399 106 -626]  210] -466]  -720 275 394] 45| 96 350]  117] -369] -204] -249|

- | 16| 7108 8150 894 1115 701[ 1378 |* |

304(R) | 689 2015  -494 24] 2305 1582  184] -2087] 444]  2020]  1151] 1161 1687 1832] 2131 626] 614 -1684] -2156] 1579 310 |

- | -1a9]  -500] 233 43 -381| 399 106] 626 210 -466]  -720] 275| 394] 45| 96 359 117]  -369]  -204]  -249

- | -16] 7108|8150 -804 -1115| 701 -1378]" [ |

305(D) |  387] -1967] 1600 1359 -2275 -1391] 1561 -2025 282] -1976] _-1067] 28] 1525]  342] 1024] -369]  -443] -1584] 2152 -1462] 311 ]

- [ a9 500 233 43 381 399 106 -626 210 -466] -720]  275]  394| 45| 96 359 117 -369] -294] -249|

- | -16] -7108[  -8150] 894 -1115] -701[ -1378[* |* |

306(R) | -1460] -2315] 1793 -887] -2832[ 2237 -431] -2288] 2193] -2199] -1473] -946] -2245| 20 2706] -1394] -1275] 591] -2248]  -1961] 312 |

- | -1a9] 500 233 43 381 399 106] 626 210 -466]  -720 275| 394] 45| 96 359 117] -360] 204|249

- | 16| 7108 8150 894 1115 701[ 1378 |* |

307(vV) | 941 -1027] -3099] 2832 -1692] 2234 -2324] 470] 2565] -1003] 695 -2305] -2663[ 2399 2587] -1527] 1858]  2876] 2536 -2152] 313 |

- | -1a9]  -500] 233 43 -381| 399 106] 626 210 -466]  -720] 275| 394] 45] 96] 359 117]  -369]  -204[  -249

- | 16] 7108|8150 -804 -1115|  -701] -1378]" [ |

308(P) | -2031] -2878] -3420] -3706] -4181] -2925] -3468] -4621] -3850] -4490] -4165] -3491] 4225] -3781] -3695] -3182] -3279] -4087] -3594] -4064| 34|
[0208] - | 149 -500] 233 43 381 399 106] 626 210 -466] _ -720 275| 394 45| 96 359 117]  -369] 204|249
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[0210]

e ==
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- I 16] 7108 -8150]  -894] -1115] 701 -1378% [ ]
309(V) | 1090 1215 20097] -1824]  819] 2221] 2699 -287] -1392] -1027] 591 -1674] -2482] -1446] 1482 -1482] 1143 2879 -1420] _ -707] 315 ]
- | -1a9] 500l 233 43 381  399]  106|  -626]  210| -466| 720|275 _ 394| 45| 98] 359 117 -369]  -204] -249|
- | 16| 7108 8150 894 1115 -701| 1378 |* |
310(L) | 2439 1972] -4702] -4181] 588 -4401] -3258] 1582 -3881] _ 2757| 587] -4061] -3862] -3093] -3590] -3689] -2344]  -130] -2230] -2217] 316 |
- | 1a9[ -s00] 233 43 -381 399 106] _ -626) 210] -466] 720|275  394| 45| 96[ 359 117 -369 -204 -249|
- | 16| 7108 8150 894 1115 _ 701| -1378[* - |
311(C) | 2157] 4166] -3012[ -2073] -2780] 1022[ -2337] -2398] —2724] 2744] -1930] -1786] -1943] 2372] 2623] -540] -692] -1624] -3091] -2881] 317 |
- [ -149] -s00] 233 43 381 399 106] _ -626) 210]  -466] 720|275  394| 45| 96[ 359 17 -369 204 -249|
- | 16 7108 8150 894 1115 701] -1378[* |* |
312(D) | -1732[ -3453] 346§ 9] 3733 1645 1066 -3747] -1356] -3641] -3008] _ 1690] -2201] 755 2209 -1416] 1833 -3208] 3752 -2776| 318 |
- [ -149] 500l 233 43 381 399 106] _ -626) 210]  -466] 720|275  394| 45| 96] 359 17 369 204 -249|
- | 16 7108 _-8150]  -894] 1115 -701] -1378[* |* |
313(L) | -2477] -2023] -4713] -4122[ 1592[ -4329] -2920] 72] -3835] 2593 2472 -3948] -3754] -2914] -3466] -3550] -2350]  -634] -1927] -1830] 319 |
- [ 149] -500] 233 43 381 399 106]__-629) 210]  -466] -720| 275  394| 45| 96| 359 17 369 204 -249|
- | 16 -7108]  -8150]  -894] -1115]  -701] -1378[* I* |
314(K) | -2620] -2961] 2461 -2046] 3743 2791 -1570] -3603] _ 3784] -3387] -2839] -2048] -3039] -1260]  -465] -2604] 2536 -3331] -3001] -208| 320
- [ 149] -500] 233 43 381 399 106]__-626 210] _-466] 720|275  394| 45| 96| 359 17 -369] -204  -249|
B | 16] 7108 _-8150] _ -804] -1115] 701 -1378" [ |
315(P) | -2931] -2878] -3420] -3706] -4181] 2025 -3468] -4621] -3859] -4490] -4165] -3491] 4226 -3781] -3695] -3182] -3279] -4087] -3594] -4064] 321 I
- | 149 -500) 233 43 -381] 399 106]  -626] 210 -466] 720 275 394 45| 96] 359 117] 369 -294]  -249|
- | 16] 7108 -8150]  -804] 1115 701 -1378[" [ |
316(S) | -897] -1462] 2333 2543 3185 -1640| -2474] -3204] -2686] -3497] -2780] -1973] -2360] -2483] 2703 3465 -1316] -2413] -3310] -3025] 322
- | -1a9]  -500) 233 43 -381] 399 106]  -626| 210 -466] 720 275 394 45] 96] 359 117] 369 -294]  -249
- [ 16] 7108 8150  -894] 1115 _ 701 -1378]% [ [
317(G) | 2594] 2690] -3304] 3623 -4328] 3747] -3462[ -4761] 3953 -4671] -4212] -3320] -3352[ -3748] 3779 2839 -2981] -4004] -3668[ -4222 323 |
- | 1a9]  -s00] 233 43 -381 399 106] _ -626) 210]  -466] 720 275  394| 45| 96[ 359 117 -369]  -204] -249|
- | 16| 7108 8150 894 1115 701] -1378[* |* |
318(K)_| 2] 2257 1073] 374] 2740] -1908] 278] -2339] 2328] -2192] -1373] -562] 1953 2273 1344 952 -933] -1980] -2234] -1799 324 |
- [~ 1a9]  -s00] 233 43 381 399 106] _ -626) 210]  -466] 720|275  394| 45| 96[ 359 117 -369 204 -249|
- | 16 7108 -8150] 894 1115 -701] -1378[* |* |
319(Y) | -3482 2868 -3701] -3919 238] -3552] 1112 -3000] -3638] -2516] -2526] -3027] -3772[ -3101] -3341] -3418[ -3527] -3071 441 471 325 |
- | -1a9]  -500 233 43 -381 399 106]  -626] 210  -468) -720] 275| 394| 45| 96 359 117 -369] 204 -249|
- | 16| _-7108] -8150] 894 1115  -701| -1378[* |* |
320(M) | -1569] -1267] -3829] -3380] -1103] -3357] -2658] 805]  -3067] 64 3046] 3065 -3326] 2779 -3011] -2501] -1566]  28585] -2312] -1998| 326 |
- | -149] 500 233 43 381 399 106]  -626| 210 -a66] 720 275 394 45| 96| 359 117] 369 -294]  -249|
- | -16] 7108 -8150]  -894] -1115]  -701] -1378[* I* |
321(M) | 1225]  469] 2256 -1679] _ 1656] -1926] _ -870] O0[ _-1396] __210] _2763] -1424] -2028] -1129] -1411] _-1008] 712 154] -951] 588 327 |
- [ 49 -s00[ 233 43| 381 399 106] 626|210 -466]  -720] 275  394| 5] 96| 359 117] 369|294 -249
- | 16| 7108 -8150] -894] 1115  701] -1378* | |
322(T) [ -738] -2094] -84] 1704] -2416] -1495]  -317] -2133 61] -2127] 1275 163 -1704] 1857]  -405]  -613] 1930] -1734] -2331] -1668] 328 |
- | 149 -500] 233 43| -381| 399 106] _ -626| 210 -466] _ -720] 275| 394 45| 96] 359 117] -369  -294]  -249]
- | 16| __-7108] _-8150] __-894] 1115 __701] -1378[" [ |
323(D) | -1746] -3458] 3540 90] -3744] 1650] -1081[ -3767] -1381] -3662] -3036] 1386 2211  -772[ -2239] -1429] -1850] -3226] -3765] -2789] 329 |
- | -1a9]  -500] 233 43 -381] 399 106] 626 210 -466]  -720] 275] 394 45[ 96] 359 117] 369 -294]  -249]
- | -16]__-7108] _-8150] 894 -1115] _ -701| -1378[* * |
324(L) | -2451] 1083 -4707] -4186] _ -582] 4409 -3250] 1510 -3884] 2778 592] -4069] 3865 -3001] -3500] -3698] -2355] 150 -2226] -2214) 330 |
- [ 49 500 233 43] 381 399 106] 626|210 -466] 720|275  394| 5] 96| 359 117] 369|294 -249
- | 16| 7108 -8150] -894] 1115 701] -1378* | |
325(H) | -2023] -2573] 2059 -2026] 826 -3449] 4553 2508 -2463] -2054] -1948] -2279] -3499] -2191] -2307] -2761] -2855] -2540 123] 2920] 331 |
- [ 149 500 233 43| 381 399 106] _ -626] 210 -466] -720] 275  394| 5] 96| 359 7] 369  -294] -249
- | 16| 7108|8150 -804| 1115 701 _-1378]" [ |
326(K) | 373]  -1957]  342] 1025] -2297] -1472] 98] _2018] _2111] -1954] -1056] 906] _-1570] 352] 685]  -424]  -473] 1592 -2105] -1469] 332 |
- | -1a9]  -500] 233 43 -381| 399 106]  -626 210 -466]  -720] 275| 394 45[ 96] 359 117]  -369  -294]  -249]
- | 16] 7108|8150  -894] 1115 _ -701| -1378]% [ |
327(v) | 1739] -1008[ -3509] -3043] -1376] -3028] -2406] 1765] -2807]  -615] -334] -2718] -3093[ -2585] -2823] -2226] -1263[ 2376] -2322] -1931 333 |
- [ 4o -s00[ 233 43] 381|399 106] 626|210 -466] 720|275  394| 5] 96 359 117] 369 204 -249
- | 16| 7108 -8150] -894] 1115 701| -1378* | |
328(G) | -2504] -2690] -3304] -3623] 4328] 3747] -3462] -4761] -3053] 4671 -4212] -3320] -3352] -3748] -3779] -2839 -2981] -4004] -3668] -4222| 33|
- [ 149 500 233 43| 381 399 106] _-626] 210 -466] -720]  275]  394| 5] 96| 359 7] -369] 294 -249
- | -16] 7108 -8150]  -894] 1115 -701] -1378* |* |
320(G) | -2594] -2690[ -3304] -3623] 4328] 3747] -3462] -4761] -3953] -4671] -4212] -3320] -3352] -3748] -3779] -2839] -2981[ -4004] -3668[ -4222[ 335 |
- | -1a9]  -500] 233 43 -381| 399 106]  -626 210 -466]  -720] 275| 394 45] 96] 359 117]  -369 -294]  -249]
- | -16] _-7108] 8150  -894] 1115 _ -701| -1378]* [ |
330() | -1758] 1302 -4331] -3970] 1756 -4054] -3748] 2076 -3840] 603 533 -3731] -3877] -3603] -3914] -3372] -1750] _ 2505] 3265 -2824] 336 |
- | -149| -500| 233 43 -381| 399 108| -626)| 210]  -466| -720| 275 394| 45 96| 359 117| -369] -204]  -249
- | 16| 7108 -8150] -894] 1115 701| -1378]* | |
331(P) | -2031] -2878] -3420] -3706] -4181] -2025] -3468] -4621] -3859] -4400] -4165] -3491] 4225 -3781] -3605] -3182] -3279] -4087] -3594] -4064] 337 |
- | 149 500 233 43| 381 399 106] _ -626| 210 -466] _ -720] 275| 394] 45| 96] 359 17| -369  -294]  -249]
- | -16] 7108 -8150] -894] 1115 -701] -137§* | |
332(Q) | 1795] -1440]  730]  -492] 2453 682  -812] -2151]  -508] -2256] -1426] -624] -1796] 2666] 901  -590]  -689] -1636] -2510] -1971] 338 |
- | -1a9]  -500] 233 43 -381| 399 106]  -626 210 -466]  -720] 275| 394 45] 96] 359 117]  -369  -294]  -249]
- | 16| _-7108] -8150]  -894] 1115 _ -701] -1378[" [ |
333(V) | -1771] -1603[ -3750] -3689] -2037] -3050] -3231 403[  -3479] -1154] -1076] -3246] -3399] -3383] -3437] -2628] -1917] 3536] -3074] -2677] 339 |
- | -1a9]  -s00] 233 43 381 399 106]  -626] 210 -466] _ -720 275| 394 45| 96| 359 117] 369 -294]  -249]
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- | 16 7108 8150  -894] 1115 701 -1378[* I |
334(M) | 2355 1988 4343 -3834]  -504] 4051 -2868 105] -3385]  1451] 4460] -3680] -3671] -2808] -3171] -3327] -2274] -474] -2039] -1925] 340 |
- [ -1a9]  -s00] 233 43 381 399 106]  -626]  210] -466| -720] 275  394| 45| 96 359 17| -369] -204] 249
- | -16] 7108 -8150  -894] 1115 -701] -1378[* | |
335(K) | 2620] 2061 2461 -2046] -3743] -2791] -1570] -3603] 3784 -3387] -2839] -2048] -3039] -1260] _ -465] -2604] -2536] -3331] -3001] _-2088] 341 |
- [ 149] -500] 233 43 381 399 106] _-626 210 -466] 720 275 _ 394| 45| 96| 359 7] -369] 204 249
- | 16| 7108 8150 _ -804] 1115 _ 701 -1378" [ |
336(Y) | -1187] -O74] -3186] -2638]  -117] -2732] -1256] 1905 -2270] 73] 1977] -2217] -2699] 1882 -2144] 1841 -1124] 71 -o07] 3254] 342 |
B | -1a9[ -500) 233 43 381  399]  106|  -626]  210| -466] 720 275 _ 394| 45| 96 359  117] -369] -204] -249]
- [ 16| 7108 8150 -894] 1115 _ 701| -1378" [ [
337(L) | 2871 2457 4231 4103 1033 -3803] -3165]  -541] -3734] 3130 3] -3935[ -3797] -3286] -3484] -3713[ -2869] -1136] -2394] -2220] 343 |
- [ fa9[ -s00] 233 43 381 399 106] 626 210 -466] _ -720] 275 394] 45| 96 359 17] -369] -204] 249
- | 16| 7108 8150 894 1115 701 -1378[* H |
338(L) | 2871 2457 -4231] -4103[ -1033] -3803] -3165]  -541] -3734] 3130 -31] -3935[ -3797] -3286] -3484] -3713[ -2869] -1136] -2394] -2220] 344 |
- [ -1a9] -500] 233 43 381 399 106]  -626]  210] -466| -720] 275  394| 45| 96| 359 17| -369] -204] 249
- | -16] 7108 -8150  -894] -1115]  -701] -1378[* I |
339(K) | -864] 1785 860  -366] -2128] 1763 _ -407] -1612] 2624] -1800] -1045] _ 629 -1900] 28 62] 851 -805] 1127] -2064] -1581 335 |
- [ 149] -500] 233 43 -381 399 106] 626 210 -466] 720 275 394| 45| 96| 359 7] -369] 204 249
- | 6] 7108 8150  -804] 1115 701 -1378" [ |
340(N) |  602] -1686]  275] 1008] -1926] -1415] 1528 -1618]  244] 1673 -815] 1897] -1530]  209] -244] -371]  -391]  322] -1934] -1308] 336 |
- | fa9]  -s00] 233 43 381 399]  108|  -626|  210| -466] 720 275 _ 394| 45| 96 359 117 -369] -204] -249]
- | 167108 8150 894 1115 701 _-1378[* S |
341(G) [ -1709] 2639 1362  -690] -3785] 3257 -1671] -3805] -1946] -3792] -3137[ -980] -2480] -1424] -2576] -1630] -1936] -3150] -3628] -3155] 347 |
- [ -a9] -s00] 233 43 381 399 106]  -626]  210] -466] 720 275 394] 45| 96 359 17| -369] -204] 249
- | 16| 7108 -8150] 894 1115  -701] -1378[* S |
342(F) | -942] 799 -2828] -2226] 1797] -2476] -1269 1109 581] 1793 516] -1952] -2453] -1557] 1815 -1558]  -875] 52] -1138]  -794] 348 |
- | 149 -500] 233 43 381 399 106|626 210 -466]  -720| 275| 394 45| 96] 359 117]  -369]  -294]  -249]
- | -16] 7108 -8150  -894] -1115]  -701] -1378[* | |
343(L) | 2451] -1983] -4707] -4186]  -582] -4409] -3250] 1510] -3884] 2778]  592] -4069] -3865] -3001] -3590] -3698] -2355]  -150] -2226] -2214] 349 |
- | -149]  -500] 233 43 -381] 399 106]  -626] 210 -466]  -720| 275| 394 45| 96] 359 117]  -369]  -294]  -249|
- | 16| _-7108] 8150  -894] 1115 701 -1378" [ [
344(H) | 3205 3079 2723 2890 -2110] -3046]  5295] -4135] -2617] -3813] -3561] -2886] -3482] 2833] 2620] -3201] -3356] -3895] -2397] -1681 350 |
- | da9]  -s00] 233 43| 381  399]  106|  -626) 210] -466] 720 275  394| 45| 96 359 117 -369] -204] -249
- | 167108 8150 894 1115 701| -1378* - |
345(G) | 2504] 2690 -3304] 3623 4328] 3747] -3462] -4761] -3953] 4671 -4212] -3320] -3352] -3748] -3779] -2839] 2981 -4004] -3668] -4222] 351 |
- | 149 -500] 233 43 381 399 106|626 210 -466]  -720| 275| 394 45| 96| 359 117]  -369]  -294] 249
- | 16 7108 -8150] -804 -1115]  -701] -1378[* S |
346(D) | -2784] -3432] 4016] -1200] -4140] -2466] -2197] -4505] -2621] -4365[ -3956] -1551] -3014] -2039] -3232] -2593] -2938] -4046] -3710] -3552 352 |
149| 233 43 381 399 106] -626]  210]  -466]  -720] 275 394 45 96] 359] 117]  -369] -294]  -249]
- 16| _-7108] 8150  -894] 1115 _ -701] -1378]" [ |
347(C) | 774]  4452] 2162] -1688] -1962] -1478] -1302] -1474] -944] -1796] -1088] -1351] 1979 -1147] 1684] -732] -719] -1116] -2225] -1881 353 |
- [ -1a9] 500 233 43 381 399 106] _ -626) 270|466 -720] 275  394| 5] 96 359  117] -3e9] 294 -249
- | 16| 7108 8150 894 1115 701] -1378|* | |
348(L) | -2387] -1922] -4674] 4155 617] -2296] 38]_-2247] 2224 354 |
- | -149]  -500] 233 43 -381 275 117 -369] -294] 249
- | 16 _-7108] -8150]  -894] 1115 701 -1378* |* |
349(T) | 1213|1674 -2755] 2006 3163 -1922] -2659] 2608 -2788] -3105] 2612 2311] -2600] _-2708] -2753] 1463 _ 3819] -2197] -3286] -3156] 355 |
- [ -1a9] -500 233 43 381 399 106] -626]  210]  -466]  -720] 275 394 45 96] 359] 117]  -369] -294]  -249]
- [ 6] _-7108] 8150  -894] 1115 _ -701] -1378]" [ |
350(C) | 1489] 2072] -4007] -3563] -1524] -3541] -2039] 2612 -3350] _ -617] 413 -3224] -3470] -3129] -3335] 2770] -1475] _2269] 2657 -2248] 356 |
- | -149]  -500] 233 43 -381 399 106] _ -626) 210]  -466| -720| 275 394| 45 96 359 117 -369] 204  -249
- | 16| 7108 8150 894 1115 701] -1378|* B |
351(T) | -364] 079 -2232] -2250] -2004] -1245] -2000] -2550] -2191] -2881] -2075] -1571] -1964] -1991] -2260]  905] 3428 -1762] -3159] -2858] 357 |
- | 149 500 233 43 381 399 106 -626| 210 -466]  -720 275| 394 45| 96 359 17| -369] -294]  -249]
- | 16 _-7108] _-8150]  -894] 1115  -701] -1378* | |
352(G) | 2594 -2690] -3304] -3623[ 4328] 3747 -3462] -4761] -3953] -4671] -4212] -3320] -3352] -3748] 3779 2839 -2981] -4004] -3668[ -4222] 358 |
- | 149 -500] 233 43 -381 399 106]  -626 210 -466]  -720] 275| 394 45[ 96] 359 117]  -369 294  -249]
- [ -16]__-7108] 50 -804 1115  -701| 1378 [ |
353(K) | 1716] 2632] -2004] 1008 -3336] -2379] _ -444] 2764] _2775] -2484] 1756 -1035] -2357] 2151 1811 -1592] -1477] -2481] 2391 2172 359 |
- [ -149] 500 233 43 -381 399 106] 626 210 -466]  -720] 275] 394 45] 96] 359 117]  -369]  -294] 249
- | 16| 7108 8150 894 -1115] _701] -1378|* H |
354(T) | -1213] -1674] -2758] -2006] -3163] -1922] -2650] -2608] -2788] -3105] -2612] -2311] -2600] -2708] -2753] -1463] 3819 -2197] -3286] -3156] 360 |
- | 149 500 233 43 381 399 106 -626| 210 -466]  -720 275| 394 45| 96 359 17| -369] -294] 249
- | 16| 7108 8150 894 1115  -701] -1378[* S |
355(V) | 1771 1339] 4275] -3816] 1235 -3919] -3194] 2139] -3617] _ 1520] -66] -3558] -3681] -3244] -3547] -3164] -1733[ 2390 -2634] 2369 361 |
- | 149 -500] 233 43 -381 399 106]  -626 210 -466]  -720] 275| 394 45[ 96] 359 117]  -369]  -294]  -249|
- [ 16| _-7108] 8150  -894] 1115 _ -701] -1378]" [ |
356(A) | 3438 -1472] 2846] -3040] -3287] -1726] -2735] -2840] -3028] -3257] -2662] -2236] -2447] -2798] -2944] -1216] -1387] -2183[ -3405[ -3320] 362 |
- | I | 233 43 381 399 106] _ -626| 210 -466]  -720 275| 394 45| 96| 359 117] 369|204  -249]
- | 16| 7108 8150 894 1115 _701] 137" H |
357(E) | -2641] -3308]  -896] 3732 -3966] -2458] -2043] -4105] -2128] -4016] -3555] -1531] -2050] -1842] -2560] -2479] -2750] -3722] -3563] -3385] 363 |
- | 149 -500] 233 43 381 399 106  -626] 210 -466]  -720 275| 394 45| 96 359 117]  -369]  -294] 249
- | 16| 7108 8150 894 1115 701] -1378[* S |
358(N) | -823[ -1917] 06 __1188] 2187] 1547] _ 506] 1711 265 1955] 1191|2711 1815 _ 144] _747] _ 757] 815 1140 -2297] -1666] 364 |
[ 021 2] - | 149 -500] 233 43 381 399 108]  -626 210 -466]  -720 275| 394 45] 96| 359 117]  -369]  -294]  -249|
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- I 16]__7108] 8150 -804] 1115 __-701] 1378 |a ]

359(L) | -2153[ 1779 4360] -3884] 675 -3965 -3012 392]  -3561] 2728 467]  -3673] -3662] -2955] -3355] -3239] -2102[ 1281] -2207] -2099] 365 |

- | -1a9] 509 233] 43 -381| 309  106]  626]  210] -466] -720] 275 394 45| g6[ 359 7] 369 -204] 249

- | 16]__7108] 8150 -804 1115 __-701] -1378 |u |

360(E) | 1136] _2084] _ -175] 2027 2436|1510 _ -274] -2147] _ 1525] -2118] 1254 _ -175] _-1692] 152] 251 593] _ 670] -1736] -2296] -1650 366 |

- [_-149 500 233 43381 309  106| _ 626]  210]  -466] _ -720] 275 394 45| 96 359 117|369 -294] _-249

B | 16]__7108] 8150 -804 1115 -701] 1378 [ |

361(H) | 893 1761 1357 214]  2092] -1387] 1862 -1810] 229] 1825 -942] 83 -1527] 293] 273 640) 793] 1409 -2050] -1397] 367 |

- | -1a9[  -500 233 43 -381| 399| 106]  -628] 210]  -a66]  -720| 275| 394 45] 96] 359 117 -369]  -294]  -249|

- | 16]__-7108] 8150 -894| 1115 -701] -1378" [

362(1) | 608 -458] 2776] -2176]  1666] -2202] -1113[ 1712] -1836[  -222| 338]  -1782[ -2245] -1512] 1731 -1292] 867] _ 1366] -1036]  -684] 368 |

- [_-1a9] 500 233 43 -381] 309 106 629 270] __-466] 720|275 394| 45| 96 359 117] 369 -204] _-249

- | 16| 7108|8150 -894| 1115 -701] 1378 |

363(P) | 922 1912[ 1681] 141 -2123] -1604]  687] -1787] _ -550] 187]  1245]  -427] 2677] -363] -1049] -882[ -947] -1524] -2338] 1711 369 |

- [_-149] 500 233 43 -381] 309 106|629 270] _ -466] 720|275 _ 394| 45| 96 359 117] 369 -294] _-249

- | 16| _-7108] 8150  -894| 1115  -701] -1378* [ |

364(D) | 1692] 3605 _ 3364] 1256 -3770] 1599]  957] -3700] -1216] -3560] -2909] 1025 2138] _ -628] -2083] 1346 -1761] -3174] -3765] -2738 370 |

- [__-149] 500 233 43 -381] 309 106 629 270] _-466] 720|275 394] 45| 96 359 117] 369 -294] -249

- [ 16| _-7108] 8150  -894| 1115 -701] 1378 [

365(Q) | -877] 1646 633 499 -1610] -1781]  -505] -1210] 63]  1648]  649]  558] 1931] 2241]  -360] 907]  -814] -1097] -1882] -1385| 371 |

- | 149 -500] 233 43 381 399| 106]  -626] 210  -466]  -720] 275 394 45 96| 359 117] 369 294 249

- | 16| _-7108] _-8150]  -894] -1115]  -701] -1378[ I* |

366(P) | 648 2019 1139 203]  2354] -1436] 285 -2089| 29] -2086] -1217]  -114] 1965] 1445] -492] 529 1244] -1672[ -2300] -1616] 372 |

- [ 149 -s00] 233 43 -381] 309 106|629 210] _-466] 720|275 394] 45| 96 359 117] 369 -204] -249

- | 571 7108 -1646] 894 -1115] -701] -1378[* I*

367(R) | -422] -1009] -851] -304] 1406] -1496] -183]  -740[ 147]  -894]  230[  -440] 775] 21 2009[ -539] -381] -568] -1136]  -521] 373 |

- 149 -500] 233 43 381 399| 106]  -626] 210  -466]  -720] 275 394 45| 96| 359] 117] 369 294 249

- | 23] 6560 -7602] -894] -1115]  -341] -2249[ I*

368(D) | 1472] -1668] _ 1835] 70] 2356] -1385]  -511] -2062]  -246] -2128] -1275]  -318] 1353 _ -118]  -746]  -526| 425]  -1602[ -2380] -1752] 374 |

- | 149 -s00] 233 43 -381| 399| 106]  -629] 210 _-a66]  -720| 275| 394] 45| 96| 359 117] 369 -294] -249|

- | 6] -7108] 8150 894 -1115] -701] 1378 I*

369(G) | 1044 2230] 2141 -100] -3222] 2291 _ ©82] 3045 -1033] -3050] -2258] _ -395] -1985] _ -644] -1669) 858] 1207 -2428] -3250 _-2493)] 375 |

- [ 149 -s00] 233 43 -381] 399 106] 629 210] -466] 720|275  394] 45| 96 359 117] 369 -204] -249

- | 16| 7108 -8150] 894] 1115 -701] -1378[* |*

370(Q) | -2562] -2904] -1886] -1971] -3251] -2661] -2079] -3690] -1565] -3460] -3081] -2107] -3091] 4371 -1665] -2585 -2674] -3411] -3077] -2821] 376 |

- | 149 -s00] 233 43 381 399 106]  -629] 210 -a66]  -720| 275| 304 45| 96| 359 117] 369 -294]  -249|

- | 16| 7108 -8150]  894] 1115 -701] -1378[* |*

371(D) | -1275] 2955 2862]  1330] -3205] -1556]  -670] -3020] 1500] -2936] -2141]  -158] 1955  -200] -1213] -1025] -1281] -2554] -3111] -2272] 377 |

- [ 4] 500 233 43 -381 399 106] 626 270 -466] -720] 275  394] 45| 96| 359 117 -369] -204] 249

- | 16| _-7108] _-8150] __ -894] 1115 _ -701] -1378]" [ |

372(V) | 1738 1298 -4281] -3021] -1737] _-3979] -3665] _ 1917] -3774] 601 -528] -3671] -3834] -3628] -3843[ -3293[ -1735]  3205] -3215] -2770] 378 |

- -149]  -500] 233 43 -381| 399| 106]  -626| 210]  -466| 720 275 394 45 96 359| 117 -369] 294 -249|

- | 16| _-7108] 8150 -894[ 1115 701 1378 |

373(1) | 2091 1746 -3971] -3840] 1676] -3532] -3289] 3684] -3581] 659 -693] -3562] -3674] -3445] -3521] -3194[ -2148] 449]  -2877[ -2493] 379 |

- 149 500 233 43 381 399  108| 626  210] -466] 720 275 394 45| o6 359  117] -369] 294 -249|

- | 16| 7108|8150 _-894[ 1115 701 1378 |6 |

374(M) | -584] -1354]  -847]  -246] -1467] -1659] 2505 -1087] 212] -374] 2571 -a49] -1729] 1171] 1074 _-634] -507] _ -B76] -1617] -1128] 380 |

- [ 49| 500 233 43 -381 399 106 -626 210 -466] -720] 275  394] 45| 96| 359 17 -369] 204 249

- | 16| _-7108] _-8150] _ -894] 1115 _ -701] -1378" [ |

375(P) [ -910] -2031] 73] 1198[ 2792 -1488]  -794] -2539] -629] -2588] -1788]  -401] 3005  -439] -1131] 612] -1014] -2050] -2815[ -2151] 381 |

- [ a9] -s00[ 233 43 381 399  108|  -629) 270 -466] -720] 275  394] 45| 96 350 17| -39 294 249

- | 16| _-7108] 8150 -894[ 1115 701 1378 | |

376(W) | -1588] 1300 -3783] -3197]  -329] -3245] -1926] 2071] -2827] 1901] 558] 2822 -3072] -2297] -2616] -2381] -1508] -111]  3483[ -1042] 382 |

- 149|500 233 43 38| 399| 106] 626 210 -466] _ -720 275| 394 45| 96| 359 117] -369]  -294] 249

- | 16| _-7108] 8150 -894[ 1115 701 1378 B

377(E) | -1024] 2640 1844] 2310] -2908] -1498]  505] -2711]  -3d44] -2636] -1791]  -107] -1824] 1521] -957]  207] -1011] -2243] -2817] -2021] 383 |

- | -1a9]  -500 233 43 -381] 399 106 -626| 210 -466]  -720 275| 394 45] 96] 359 117]  -369]  -294]  -249]

- | 16| _-7108] -8150]  -894] 1115 _ -701] -1378[" [ |

378(N) | -826] 2349 1089] _ 227] 2651 -1487] _ -341] -2416] _ 1404] -2346] -1475] 2601] -1724] _1005] _ -522] _ -657] _ -787] -1968] -2511] -1791] 384 |

- [ a9] 500 233 43 381 399  106|  -629) 210 -466]  -720] 275  394] 45] 96| 350] 17| 369 -294]  -249|

- | -16] _-7108] -8150] -894[ 1115 701 -1378[* |

379(P) | 1932[ -1116] -2232] 2301 -3058] -1358] -2206] -2706] -2336] -3009] -2238] -1674] 3274] -2114] -2406] -739[ 914 -1913[ -3260] -3019] 385 |

- 149 -500| 233 43 -381] 399| 106] 626 210 -466]  -720 275| 394 45| 96| 359] 117]  -369]  -294] 249

- | 16| _-7108] 8150 -894[ 1115 701 1378 B |

380(V) | 914 773 2713] -2129] 712] 2505] -1388[ 1452 1084] 1324 204]  -1926] 2507] -1580] -1808] 1591 _ -859] 1713 -1424] -1081[ 386 |

- -149]__-500) 233 43 381 399  108| 626 210  -466] 720 275 394 45| 96 350  117] -369] 204 -249

- | 16| _-7108] -8150]  -894] 1115 _ -701] -1378]% [

381(Y) | -1484] 2331 -1762]  -887] -2436] -2254] -420] -2328] 2137] -2195] -1475]  -949] -2258] -39  1983] -1411] -1205] -2075] -2087] 2868 387 |

- | -1a9]  -500 233 43 381 399 106 -626| 210 -466]  -720 275| 394 45| 96] 359] 117]  -369] -294] 249

- | -16] _-7108] -8150] -894[ 1115 701 -1378[* |

382(E) | 1256] -1890] _ -206] 1353 _-2196] _-1401] -89] -1930] 812 1898  -996] -45] 547] 1252 162  -356]  -414] -1507] -2083[ -1416] 388

- -149]  -500] 233 43 381 399 106]  -626] 210 -466]  -720 275| 394 45| 96| 359] 117]  -369]  -294] 249

- | 16| _-7108] -8150] -894[ 1115 701 1378 |6

383(Q) | 752 2272 1586 1407] 2561 -1448]  -308] -2329] 23] -2276] _-1396] 71 1677] 1749]  -577]  -590] 1569 -1881[ -2459] -1727] 389 |
[02 1 4] [ a9 -s00] 233 43| 381 399 10| 626  210] -466] 720 275 394 45| 96 359  117] -369| 204 -2a9

_47_



ZIHSd 10-2011-0063576

- [__-76] -7108] -8150] _-894] 1116 __-701] 1378 W ]

384(G) | -2504] 2690 -3304] 3623 -4328] 3747 -3462] -4761] -3953] 4671 -4212] 3320 -3352] -3748] -3779] -2839] -2981] -4004] 3668 -4222 390 |
B [ 149|500 _ 233 43| 381|399 106|626 _ 210| _-466] _-720] 275 __ 394] 45| 96| 359]  117] _ -369] 294|249
- [ 16 __-7108] _-8150] 894 1115 __701] 1378 [ |

385(H) | 964 2089] 200 136 -2264] -1600] 3833[ -2320]  -296] 2338 -1558] 1362[ 1479] 276] 699 -881] -992[ -1924] -2364] -1652 391 |
- | -1a9]  -500] 233 43 -381| 399 106] 626 210 -466] 720 275| 394] 45 96 359 117]  -369  -294] 249
B 6| 7108 _-8150] _-894] 1115 __-701] _-1378]" N |

386(L) | 2451 1983 -4707] -4186]  -582] 4409 -3259] 1510] -3884] 2778 592 -4069] -3865] -3091] -3500] -3698] -2355]  -150] -2226] -2214] 392 |

- | -1a9] 500 233 43 -381| 399 106] 626 210 -466] 720 275| 394 45 96 359 117]  -369  -294]  -249
- [ 16 __-7108] _-8150] _-894] 1115 __701] 1378 [ |
387(Q) | 1643 -1017] -1196] 721 -1189] -1714[ 668 1336]  -497] -907] -297] 823 -1893] 2044] -794] -784[ 569  -339] -1579] -1135] 393 [
- | -1a9] 500 233 43 -381| 399 106|626 210 -466] _ -720] 275| 394] 45 96/ 359 117]  -369  -294]  -249
- | -16] _-7108[ -8150] -894] -1115] -701] -1378[* |*
388(1) | -1760[ -1308] -4323] -3961] -1730] 4039[ -3721 3156] -3825] -575]  -512[ -3720] -3867] -3669] -3893] -3356] -1753] 2241] -3236] -2802] 394 |
- | 1a9] 500 233 43 -381| 399 106] _ -626| 210 -466] __ -720] 275| 394 45 96 359 17| -369  -294]  -249
F

- | -16] 7108 -8150] -894] 1115 -701] -1378[*

389(L) | 2871 -2457] -4231] 4103 -1033] -3803[ -3165]  -541] -3734] 3130 31 -3935] -3797] -3286] -3484] -3713] -2869] -1136] -2394] -2220 395 |
- [~ A2 s00] 233 a3 381 399 106] 626|210 466] -720] 275  394] 45| 96 359 17| 369 294 249
[

- | 16| 7108 -8150]  -894] -1115] _-701] -1378[* |

390(K) | -1259] -2115] -1267]  676]  -070 -2106] 1794 -2040] 2549 1955 -1282] -808] -2165] -167]  114] -1192] -1140] -1801] -1301] 2517 396 |

- | -1a9]  -500] 233 43 381 399 106]  -626| 210 -466] 720 275| 394] 45| 96 359 117]  -369  -294]  -249

- | 16| 7108 -8150] -894] 1115 -701] 1378 |

391(G) | -2594] 2690 -3304] 3623 -4328] 3747 -3462] -4761] -3053] -4671] -4212] 3320 -3352] -3748] -3779] -2839] -2081] -4004] -3668] -4222 397 |
- [ as] -s00[ 233 43 -381] 399 106 -626] 210 466 -720] 275 394 45| 96| 359 17| 369 294 249

- | 16| 7108 -8150] -894] 1115 -701] 1378 | |

392(N) | -2171] -2655] -1458] -1748] -3334] -2364] -2267] -3943] -2365] -3036] -3437] 4205] -2932] -2205] -2608] -2024] -2439] -3392] -3253] -2909] 398 |

- | -1a9]  -500| 233 43 381 399 106]  -626| 210 -466]  -720| 275| 394] 45| 96/ 359 117]  -369]  -294]  -249

- | 16| 7108 -8150] -894] 1115 -701] 1378 | |

393(L) | -2871] -2457] 4231 -4103] -1033] -3803] -3165]  -541] -3734]  313(] 31 -3935] -3797] -3286] -3484] -3713] -2869] -1136] -2394] -2220] 399 |

- | -149]  -500| 233 43 381 399 106]  -626| 210 -466]  -720| 275| 394 45| 96/ 359 117] -369]  -294]  -249

- | 16| 7108 -8150] -894] 1115 -701] -1378[* |

394(A) | 3121 -934] 2489 2561 -3081] 1203 -2206] -2766] -2533] -3080] -2234] -1669] -1953] -2234] -2533 936] __-746] _-1844] -3331] _-3090 400 |

- [ 1as] 500 233 43 -381] 399 106] _-626) 210] 466 720 275 394 45| 96| 359 17]  -369] -294] -249

- | 16| 7108 -8150]  -894] 1115 -701] 1378 | |

395(E) |  622] -1773]  -240] 1676] -2248] -1396]  -289] -1968] 50] -1089] -1115] 174 1198]  131]  -448] 1226]  677] -1538] -2214] -1568] 401 ]

- | -149]  -500| 233 43 381 399 106]  -626| 210 -466]  -720| 275| 394] 45| 96 359 117]  -369]  -294]  -249

- | 16| 7108 -8150]  -894] -1115] _-701] 1378 | |

396(E) | -1481] -3230] 1425] 2036] -3481]  751]  -843] -3354] -954] -3256] -2520]  -187] -2057] 492 -1711] -1193] -1527] -2852] -3445] -2523 202 |

- [ 149 500 233 43 381 399 106 -626 210 -466] -720]  275]  394| 45| 96] 359 117 -369] 294 -249|

- | 16| _-7108] 8150 -804 1115 701 1378 [ |

397(G) | -2504] -2690] -3304] -3623] -4328] 3747] -3462[ -4761] -3953] -4671] -4212[ -3320] -3352] -3748] -3779] -2839] -2081] -4004] -3668] -4222 403 ]

- [ a9 -s00[ 233 43 381 399 106 -626 210 -466]  -720] 275  394| 45| 96[ 359 17| -369] 294 249

- | 16| 7108 -8150[ 894 -1115] 701[ 1378 |*

398(A) | 2847]  932[ -2454] -2477] -3066] -1198] -2236] -2763] -2439] -3057] -2202[ 1635 -1940] -2152[ -2471[ 1777] _-731] -1840] -3306] -3056] 404 |

- [ a9 500 233 43 381 399 106 626 210 -466]  -720] 275  394| 45| 96| 359  117] -369] 204 -249

- | 16| 7108 8150 894 1115 701] 1378 |*

399(V) | 1771 1603 -3750] -3689] -2037] -3050] -3231]  403] -3479] -1154] -1076] -3246] -3309] -3383] -3437] -2628] -1917] 3536] -3074] -2677] 405 |

- | -1a9]  -500] 233 43 -381| 399 106 -626 210 -466]  -720] 275| 394] 45| 96 359 117]  -369] -204]  -249

- | 16] 7108|8150 -804 -1115] 701 -1378]" -

400(A) | 3438 -1472] 2846] -3040] -3287] -1726] -2735] -2640] -3028] -3257] -2662] 2236 -2447] -2798] -2044] -1216] -1387] -2183] -3405] -3320) 406 |

- [ a9 -s00[ 233 43 381 399 106 -626 210 -466] -720]  275]  394| 45| 96[ 359 17| -369] 294 -249

- | -16] _-7108[  -8150[ 894 -1115] -701[ 1378 |*

401(K) | -2620] -2961] -2461] -2046] -3743] -2791] -1570] -3603] 3784] -3387] -2839] -2048] -3039] -1260]  -465] -2604] -2536] -3331] -3001] -2988] 407 |

- | 149| 500] 233 43 381 399 106] 626 210 -466]  -720 275| 394] 45| 96| 359 117] 360 -204] 249

- | 16| 7108 8150 894 -1115] 701[ 1378 |*

402(1) | 1761 1312 4317] -3954] -1713[ -4027] -3703[ 3225] -3814]  -556] 498 -3712] -3859] 3653 -3877] -3344] -1754] 2110] -3216] -2787[ 408 |

- | -1a9]  -500] 233 43 -381| 399 106] 626 210 -466]  -720] 275| 394] 45| 96 359 117]  -369] -204] -249]

- | -16] 7108|8150 -804 -1115|  -701] -1378]" [ |

403(S) | -348] 081 -2200] -2194] -2089] -1227] -2073] -2686] -2157] -2970] -2136] -1541] -1946] -1946] 2253  3060] 1308 -1824] -3217] -2919 409 |

- [ a9 500 233 43 381 399 106 -626 210 -466]  -720]  275]  394| 45| %6 359 17 -369] 294 -249

- | -16] _-7108[  -8150[ -804 -1115] -701[ -1378[* |* |

404(G) | -2594] -2690] -3304] -3623] -4328] 3747] -3462[ -4761] -3953] -4671] -4212[ -3320] -3352] -3748] -3779] -2839] -2981] -4004] -3668[ -4222] 410 |

- | -1a9]  -s00] 233 43 381 399 106] 626 210 -466]  -720 275| 394 45| 96| 359 117]  -360] 204|249

- | 16| 7108 -8150[ 894 -1115] 701[ 1378 |*

405(V) | ©17] _ -809] -2556] -1976]  -827] 2491 -1367] 1339 _ 1455] 721] 94] 1841 -2501] -1487] -1710] -1570]  -863[  2038[ -1514] -1151 411 |

- [ 4o 500 233 43 381 309 106  -626|  210] 466 -720] 275 394 45| 96 350]  117]  -369]  -204] 249

- | 16| 7108|8150 894 -1115] _701| -1378[ |*

406(K) | -1386] -2643] -447]  1824] -3108] -1893]  -570] -2762] 2860 -2616] -1848]  -552] -2117]  -166] 3] -1217] -1300] -2388] -2647] -2154] 412 |

- | 149 -500] 233 43 -381| 399 106] 626 210 -466]  -720 275| 394 45| 96 359 117]  -369]  -204]  -249

- | 16| 7108|8150 -804 1115 701 1378 [

407(N) | -537] -1563  -449] -36]  -1889] 1143  -307] -1529| 932] 1656 _ -844] _ 1794] -1658] 73] -358] -518]  -516] 924 -1962] -1392] 413 |

- | 149|500 233 43 381 399 106] 62§ 210 -466]  -720 275| 394] 45] 96| 359 117]  -360] -204] 249

- | -16] 7108 8150 894 -1115] 701[ 1378 |*

408(P) | -894] 2181 369 1705 -2576] -1650]  -357] -2268 243 2210] -1375]  -330]  2093] 63] 1619  -774] 835 -1876] -2347] -1769 414 |
[ 021 6] - [ 4o s00[ 233 43 381 399 106 626 210]  -a66] -720] 275 394 48] 96| 359  117] 369 204 -249

_48_
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- | -16] 7108 -8150] 894 -1115]  701[ -1378[% I |

409(V) | 419] 634] -1376]  807] 1053] -1737] 499 198] 623  -509 178 600 -1807] 475 475] 313 _-360] 1389] -1016] 1303 415 |
- | -1a9]  -500] 233 43 -381| 399 106 -626] 210 -466]  -720] 275| 394] 45| 96 359 117]  -369] -204]  -249

- | 16| _-7108] -8150] -804 -1115| 701 -1378]" [ |

410() | -1282] -1082] -3022] -2555]  2426] -2683] _ 1767] _ 2556 -2191] _ -443 -88] 2038 -2692] -1794] -2075[ 1793 -1220]  -317]  -361] 552] 416 |
- [ a9 -s00[ 233 43 -381] 399 106 -626 210 -466] -720] _ 275]  394| 45] 96 359 17| 369 204 249

- | 16| 7108 -8150] 894 1115 701[ 1378 |* |

411(T) [ 499] 1595  -431] o66] 1830 1487]  -185] -1449] 1092 -1574] -754]  -207] -1601] 213 -206] _ -458]  2067] 159] _-1877]  -129¢] 417 |
- | -1a9]  -500] 233 43 -381| 399 106 -626] 210 -466]  -720] 275| 394] 45] 96 359 117]  -369]  -204[  -249

B [ 16[ _-7108] -8150] -894] -1115] 701 -1378]"

[

412(G) | -2604] -2690] -3304] -3623] -4328] 3747] -3462[ -4761] -3953] -4671] -4212[ -3320] -3352] -3748] -3779] -2839 -2981] -4004] -3668[ -4222] 418 |
- | -149] -500] 233 43 -381] 399 106] -626 210[  -466] 720 275] 394] 45] 96] 359 117]  -369 -294] 249

- | -16] 7108 -8150[ 894 -1115]  -701[ 1378 |* |

413(P) | 632] -1230[ -2074] -2144] -2996] 1453[ -2116] -2631] -2128] -2928] -2213[ -1658] 3610] -2006] -2221]  -852] 1302] -1931] -3185[ -2917] 419 |
- [ 4] -s00 233 43 381  399] 106 -626|  210]  -466]  -720 275 394| 45| 96 350]  117] -369] -204] 249

- | 16| 7108|8150 894 -1115] _701| 1378 |* |

474(A) | 3438] -1472] -2846] -3040] -3287] -1726] -2735] -2840] -3028] -3257] -2662] -2236] -2447] -2798] -2044] -1216] -1387] -2183] -3405] -3320] 420 |
- [ a9 -s00[ 233 43 381 399 106 -626 210 -466] -720]  275]  394| 45| 96] 359 117 -369] -294] -249|

- | -16] _-7108[  -8150[ 894 -1115] -701[ -1378[* |* |

415(R) | -1454] -2316] 1780  -878] -2834] 2232 428 -2202] 2281] -2200] -1473]  -940] -2240] 17]  2627] -1386] -1270] 588] -2249] -1960] 421 |
- | -1a9]  -s00] 233 43 -381| 399 106] 626 210 -466] _ -720 275| 394] 45| 96 359 117] 360 204|249

- | 16| 7108 8150 894 1115 701[ 1378 |* |

416(v) | 1771 1603 3750 3689 2037] -3050] 3231 403 -3479] 1154] 1076] -3246] -3309] 3383 3437] 2628] -1917] 3536 3074 2677] _ 422 |
- | -1a9] 500 233 43 -381| 399 106 626 210 -466] __ -720] 275| 394 45| 96 359 117] 369 -204]  -249

- | 16| _-7108] 8150 -804 -1115| 701 -1378]" [ |

417(F) | -3342] 2776] -4026] -4232] 4354] -3545] -1431] -2315] -4038] -1801] -1900] -3299] -3780] -3350] -3645] -3490] -3420] -2566]  -739] 349] 423 |
- | -1a9]  -s00] 233 43 381 399 106] 626 210 -466] _ -720 275| 394] 45| 96 359 117]  -369] -204] 249

- | 16| 7108 8150 894 1115 701[ 1378 |* |

418(D) | -1572] -3426] 2573  2447] -3613] -1583]  -879] -3513] -1050] -3393] -2684] 1292 -2085]  -535] -1855] -1253] -1623] -3000] -3585] -2609] 424 |
- |

-149]  -500] 233 43 -381| 399 106 -626] 210 -466]  -720] 275| 394] 45| 96 359 117]  -369]  -204]  -249
- | -16] _-7108] -8150] -804 -1115| 701 -1378]" [ |
419(S) [ -879] -1989[ 1498  -177] -3045] 1600  -939[ -2843 904 -2867] -2046]  -438] -1922[ -501[ -1483[ 2171] -1044] -2226] -3072] -2372] 425 |
- [ a9 -s00[ 233 43 381 399 106 -626 210 -466]  -720]  275]  394| 45| 96 359 17| -369] -294] -249|

- | 16| 7108 8150 894 1115 701[ 1378 | |

420(E) | 2641 -3308] _ -896] 3732 -3966] -2458] -2043] 4105 -2128] -4016] -3556] -1531] -2059] -1842] -2560] -2479] -2750] -3722] -3563] -3385] 426 |
- |

-149]  -500] 233 43 -381| 399 108]  -626 210 -466]  -720] 275| 394] 45] 96 359 117]  -369]  -204]  -249
- | 16| 7108|8150 -804 -1115| 701 -1378]" [ |
427(Q) | -705] -1928] 199 2112] _ 917] -1534] _ -288] 1824 42 -1842] 1054]  210] -1709] 2163  -420] -611] _ -656] -1502] -1997] -1291 21|
- [ a9] -500] 233 43 -381 399 106] 626 210] -466] -720] 275 394 45| 96| 359 7] -369] -294] 249
- | -16] 7108 _-8150]  -894] -1115]  -701] -1378[" |* |
422(H) | 569 -2048] _ 1450] 1526] 2349 -1405] 1830 _-2103 181]  -2058] -1157] -37]-1569] 272] 349 713] 620] -1662] -2240] -1537] 428 |
- | 149 -500] 233 43 -381 399 106]  -626 210 -466]  -720) 275 394] 45] 96] 359] 117]  -369] -204[ 249
- | 16| 7108|8150 -894[ 1115  701| -1378[* |* |
423(C) | 1626] 2878] -2671] -2107] 1264] -1968] -1091 233 A777] _ -334] 250] -1672] -2128] -1459] -1691] -1096]  -529] 1209] -1066] _ -704) 429 |
- [ fa9[ -500] 233 43 -381 399 106] 626 210] -466] -720] 275 394 45| 96| 359 7] -369] -294] 249
- | -16] 7108 _-8150]  -894] -1115]  -701] -1378[" |* |
424(M) | 2042] 1634] -4379] -3826] 659 -3976] -2899] 2765] -3546] 1204] 3085 -3605] -3604] -2896] -3318] -3183[ -1961] 195 -2135[ -2058] 430 |
- [ -fa9]  -s00] 233 43 -381 399 106] _ -626 210]  -466] _ -720) 275] _ 394] 45| 96[ 359 117]  -369] 294 249
- | 16| _-7108] 8150 -894[ 1115  701| -1378[* |* |
425(E) | 412] -2447] 1356] 2379 -2747] -1477]  -445] -2527]  -243] -2477] -1622] _ -107] __ 858] 36 -831] -730] -894] -2073] -2668] -1906 431 ]
- [ a9] -500] 233 43 -381 399 106] 626 210] -466] 720 275 394 45| 96| 359 A17]  -369] 294 249
- | -16] 7108 _-8150]  -894] -1115]  -701] -1378[" |* |
426(A) | 2822] -1031] -2418] -2539] -3226] 1898] -2364] -2041] -2626] -3229] -2379] -1722[ -2026] -2302] -2634] -654] -848] -1983] -3415] -3226] 432 |
- | 149 -500] 233 43 381 399 106|626 210 -a66]  -720| 275| 394 45| 96| 359 117] __-369]  -204] 249
- | 16| _-7108] 8150 -894] 1115  701| -1378[ |* |
427() | -1772] -1325] -4307] -3877] -1405] -3993] -3383]  2935] -3705]  820] -217] -3632] -3761] -3400] -3682] -3260] -1742] 2033] -2838] -2525 33|
- [ 1a9[ -500] 233 43 -381 399 106] 626 210 -466] -720] 275 394 45| 96| 359 7] -369] -294] 249
- [ 16| 7108 -8150]  -804| 1115 701 1378 [ |
428(L) |  -875] -1634]  575] 950 1581 1769 _ 525] 1179] 135  1884] _ -625] _ -547] 1931 1405 _ -450] 909 _ -B16] -1074] 1883 1383 434 |
- [ -fa9[  -s00] 233 43 -381 399 106] _ -626 210] _-466] _ -720] 275] _ 394] 45| 96[ 359 117]  -369] 294 249
- | 16| _-7108] 8150 -894] 1115  701| -1378[* |* |
429(A) | 1705] -1826]  -180]  949] -2318] -1410]  -359] -2041]  -53] -2067] -1204] 1001 -1652 52 561] 1232 595 -1609] -2298] -1643 435 |
- | 149 -500] 233 43 381 399 106|626 210 -466] 720 275 394 45| 96 359 117]  -369]  -204]  -249|
- [ 16| 7108 -8150]  -804| 1115 701 1378 [ |
430(D) | -1074] 2458 2381] 60] 2921 1927] -658] -2710]  -463[ -2675] -1860[ -271] -1918]  -276] 866] __ 915] -1100] -2245 2845 -2124] 436 |
- [ -fa9[  -s00] 233 43 -381 399 106] _ -626 210] _-466] _ -720] 275] _ 394] 45| 96[ 359 117]  -369] -294] 249
- | 16| _-7108] 8150 -894[ 1115  701| -1378[* |* |
431(K) | 688 -2117] 78§ 888] 2469 -1520] -187] -2189] 2380] -2106] -1221]  -162] -1661 256]  1134] 553 619 -1760] -2240] -1607] 37|
- | -149]  -500] 233 43 381 399 106|626 210 -466] 720 275 394 45| 96 359 117]  -369]  -204]  -249|
- [ 16]__-7108__-8150] __-894| 1115 701 1378 [ |
432() | -2019] -1582] -4380[ -3941] -1000] -4086] -3253] 3295] -3671] 1100 145] 3736] 3783] -3222] -3556] -3378] -1976] 657] 2517 -2289] 438 |
- | 149 -500] 233 43 381 399 106|626 210 -466]  -720| 275 394] 45| 96| 359 117] _-369] -204] 249
- | 16| _-7108] 8150 -894[ 1115  701| -1378[ |* |
433(Q) | -490] -1797] -369]  171] -2078] -1457] 1762] -1779] 1157 -1780]  -905]  1165] -1550] 1798 48] -396] -422]  725] -1986] -1366] 439 |
[02 1 8] - | 149 -500] 233 43 381 399 106|626 210 -466] 720 275| 394 45| 96 359 17| -369]  -204]  -249|
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[0219]

[0220]

ZIHSd 10-2011-0063576

- [ 6] _-7108] -8150]  -894] -1115]  701] -1378[* I |
434(A) | 1954] -1836] 1733]  -180] -2714] 1429 -806] -2438]  -679] -2518] -1698]  -430] 1775 -448] -1211] -736] 894 -1923] -2765] -2117] 440 |
- [ 149 -s00 233 43 -381] 399 106] 626|210 -466] -720 275  394| 45| 96 359 117] 369 -204] -249
- | 16 7108|8150 894 -1115] _701] 1378 |*
435(G) 2504] -2690] -3304] 3623 4328] 3747 -3462] -4761] 3953 -4671] -4212] -3320] -3352] -3748] -3779] -2839] -2981] -4004] 3668 -4222 aa1 |
- | 149 -500| 233 43 -381| 399 106] _ -626| 210 -466] _ -720] 275| 394 45] 96 359] 117] 369 -204]  -249|
- [ 16| __-7108] _-8150] _ -894] 1115 701 -1378[" [
436(D) | -1736] 3455 _ 3490] 97] _-3737] 1646 -1070] -3753] -1363] -3647] -3016] 1602 -2204] _ -760] -2218] 1420 -1838] -3213] -3756] _-2780] 42|
- [ -149] 500 233 43 381 399 106] _-626] 210 -466] 720 275  394| 5] 9] 359 117 -360] -294] -249
- [ 16 _-7108] -8150] 894 -1115] -701] 1378 |* |
437(V) | 1721 -1302] -4229] -3874] -1705] -3894] -3582] 1607] -3706]  -582 513] -3610] -3786] -3559] -3767] -3209] -1725] 3294] -3158] -2712) 443 |
- [ -fa9[ -s00] 233 43 -381] 399 106] 626|210 -466] 720 275  394| 45| 96 359 117] 369 -294] -249
- [ 16 7108|8150 894 1115 701] 1378 |* |
438(V) | 504 088 3391 -2911] -1164] 2888 -2187] 845 2637] 765 154 2576 -2962] 2387] -2622] -2074] -1205] 2800 -2084] -1724] 444 |
- | -1a9]  -500| 233 43 -381| 399 106]  -626 210 -466]  -720] 275| 394 45] 96 359] 117] -369  -294]  -249]
- | 6] _-7108] -8150]  -894] 1115 _ -701] -1378[" [ |
439(V) | 1771 _-1603] -3750] -3689] -2037] -3050] -3231 403 -3479] -1154] -1076] -3246] -3399] -3383] -3437] -2628] -1917] _ 3536] -3074] -2677] 445 |
- [ 149] 500 233 43 381 399 106] __-626] 210 -466] -720] 275  394| 5] 96| 359 117 -369] 294 -249
- | 16 __-7108] 8150 -894] -1115] -701] 1378 |* |
440(1) | 1754] -1308] -4295] -3867] -1434] -3978] -3377] 2661 -3697] 862] -247] -3617] -3754] -3406] -3679] -3243[ 1725 2373] -2852[ -2526] 446 |
- | 149  -500| 233 43 38| 399 106] _ -626] 210 -466]  -720] 275| 394 45| 96 359 117] 360 -204]  -249]
- [ 16 7108|8150 894 1115 701] -1378[* |* |
441(R) | -2957] -3022] -3318] -2735] -3796] -2998] -1968] -3912[  -846] -3631] -3157] 2611 -3280] -1724] 4056] -3026] -2913[ -3650] -3096] -3185] 447 |
- | -1a9[ 500 233 43 -381| 399 106]  -626 210 -466]  -720] 275| 394 45] 96 359 117]  -369  -294]  -249]
- | 16| _-7108] -8150] 894 1115 701 1378 [ |
442(Y) | -1321] -1438] -1994] -1608] 2186]  527]  -450] -1117] 1481 -1211] 693 1178 -2522] -1217] -1665] -1518] -1275] -1021] _ -198] 3178 48|
- | 149 -500 233 43 -381| 399 106] _ -626| 210 -466]  -720] 275| 394 45| 96/ 359 117]  -369] -204]  -249]
- [ 16| __-7108] _-8150] __-894] 1115 701 1378 - |
443(C) |  -675] 2203 -2544] 972 572 -2236] -1121] 1373 -1671] 679 261]  -1700] -2270] -1403] -1668] -1311] -621] 1601] -1150]  -790] 449 |
- | 149 -s00 233 43 38| 399 106] _ -626] 210 -466]  -720] 275| 394 45| 96 359 117] 360 -204]  -249]
- | 16 7108|8150 894 1115 701] 1378 |* |
444(G) | 2504 2600 -3304] -3623] 4328] _ 3747] 3462 4761 -3953] 4671 -4212] -3320] 3352 -3748] -3779] 2839 -2081] -4004] 3668 -4222] 450 |
- | 149 -s00 233 43 -381] 399 106] 626|210 -466] 720 275  394| 45| 96 359 117] 369 -204] -249
- | 16 __-7108] 8150 894 -1115] _701] 1378 |* |
445(P) | -2031] -2878] -3420] -3706] -4181] -2025] -3468] -4621] -3859] -4490] -4165] -3491] 4225 -3781] -3695] -3182] -3279] -4087] -3594] -4064] 451 ]
- | 149 -500] 233 43 -381| 399 106]  -626 210 -466] 720 275| 394 45| 96 359 117]  -369] -204]  -249|
- [ 16| _-7108] -8150]  -894] 1115  -701] -1378]" [ |
446(K) | -1060] -2058] -1088]  -460] -2432] -1917] _ -357] -1970] 2801] -1978] -1220] _ -632] -1990] 1339] _ 367]  -999] 048] 536 -2145] -1717] 452
- [ 149 -s00[ 233 43 -381 399 106] _-626] 210 -466] -720] 275  394| 5] 96| 359 117 -369] 294 -249
- | 16| _-7108] -8150]  -894] -1115] -701] -1378[" |* |
247(G) | 2504] 2690 -3304] -3623] _4328] _ 3747] 3462 4761 -3953] 4671 -4212] -3320] 3352 _3748] 3779 2839 -2081] -4004] 3668 4222 453 |
- | -1a49]  -500] 233 43 -381| 399 106] 626 210 -466]  -720] 275| 394 45] 96 359 117 -369) -294]  -249]
- | 16 7108|8150 894 -1115] _701] 1378 |* |
448(G) | -2504] -2600] -3304] -3623] 4328  3747] -3462] -4761] -3053] 4671 -4212] -3320] 3352 -3748] -3779] -2839 -2981] -4004] 3668 -4222) 454 |
- [ 149 -s00[ 233 43 -381 399 106] __-626] 210 -466] -720] 275  394| 5] 96| 359 117 -369] 294 -249
- | 16| _-7108] 8150  -8o4] -1115] -701] -1378[ |* |
249(P) | 2031|2878 -3420] -3706] -4181] -2025] -3468] 4621 -3859] 4490 4165 -3491] 4225 _3781] 3695 -3182] -3279] -4087] 3594 -4064] 455 |
- | -1a9] 500 233] 43] 381 399 106 -626] 210  -a66[  -720] 275 394 45 96] 359 117]  -369] -204] -249
- | 16| 7108|8150 894 1115 _701] -1378[ |* |
450(G) | -2504] -2600] -3304] -3623] 4328] 3747] -3462] -4761] -3053] 4671 -4212] -3320] -3352] -3748] -3779] -2839 -2981] -4004] -3668] -4222| 456 |
- [ 149 -500] 233 43 381 399 106] _-626] 210 -466] -720] 275  394| 5] 96| 359 117 -369] 294 -249
- | 16 _-7108] 8150  -8o4] -1115] -701] -1378[* |* |
451(M) | 2406] 2206] 3638 3504] 1525 3105] 2824 1047] 3121  506] 5043 3293 3425 3046] 2996] 2911] 2552 1308] 2513 2207| 457 |
- | -1a9]  -500| 233 43 -381] 399] 106 -626|  210]  -466]  -720] 275 394 45 96| 359 117|369 294 -249|
- | 16 7108|8150 894 1115 _701] 1378 |* |
452(P) | 1659 -2241] -2022] -1646] -3185] -2242] -1373] -3000] _ -450] -2936] -2274] -1624] 3435 -1065] 2095] 1730 -1750] -2593] -2816] -2613 458
- [~ 149 -500] 233 43 -381 399 106] _-626] 210 -466] -720] 275  394| 5] 96| 359 7] -369] 294 -249
- | 16 -7108]  -8150] -894] -1115] -701] -1378[* I* |
453(E) | -2641] 3308 -896]  3732] 3066 2458 -2043] 4105 -2128] -4016] 3555 -1531] 2950 1842] -2560] -2479] -2750] -3722] 3563 -338 459 |
- | -1a9] 500 233] 43 -381] 399 106]  -626] 210]  -a66[ -720[ 275 394 45] 96] 359 117]  -369] -204] -249
- | 16 7108|8150 894 1115 _701] 1378 |* |
454(M) | -2406] -2296] -3638] -3504] -1525] -3105] -2824] -1047] -3121]  -506] 5043 -3293] -3425] -3046] -2996] -2011] -2552] -1398] -2513] -2207] 460 |
- | 149 -500] 233 43 -381] 399 106] _ -626| 210 -466]  -720] 275| 394 45| 96/ 359 17| -369  -294]  -249]
- | 16 -7108]  -8150] -894] -1115] -701] -1378[ I* |
455(L) | -2871] _-2457] 4231 -4103] -1033] _-3803] 3165 _ -541] -3734] _ 3130 31 _-3935] _-3797] 3286 -3484] 3713 2869 -1136] -2394] _-2220] 461 |
- | -149]  -500] 233 43 -381| 399 106]  -626 210 -466]  -720] 275] 394] 45] 96/ 359 117 -369) 294 -249]
- | 16| 7108|8150 894 -1115] _701] 1378 |* |
456(K) | 1368] 1491 763  -332] -2319] -1417]  -551] -1998] 1786] -2068] -1221]  -500] -1721]  -160] _ -470] 1631]  -587] -1532] -2299] -1754] 62|
- | 149 -500] 233 43 381 399 106] _ -626| 210 -466]  -720] 275| 394 45| 96 359 17| -369  -294]  -249]
- | 16| _-7108] 8150  -894] -1115] -701] -1378[* |*
457(P) | -1500] -1738[ -2514] -2380] -1555] -2358] -2022] -1126] -2063] 1224] -841] -2189] 3436] -2061] -2129] -1822[ -1674] -1231] -2290] -1878[ 463 |
- | -1a9]  -500| 233 43 -381| 399 106| __ -629 210 -466]  -720] 275| 394 45| 96| 359 117]_-369]  -294]  -249]
- | 16| _-7108] 8150 894 -1115] _701] 1378 -
458(T) |  -351]  -974] -2208] -2185] -2804] -1237] -2041] 2561 -2125] -2863] -2046] -1539] -1948] -1923] -2218] 1543 3230] -1758] -3139] -2834] 464
| 149 -500] 233 43 381 399 106] _ -626] 210 -466] _ -720] 275| 394 45| 96/ 359 117]  -369  -294]  -249]
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- [__-T6[ 7108 8150 __-894] -1115] _ -701] _-1378[" [ ]

459(S) | -897] -1462] -2333] 2543 -3186] -1640] -2474] -3294] -2686] -3497] -2780] -1973] -2360] -2483] -2703] 3465 -1316] -2413] -3310] -3025] __ 465 |
- |49 500 233 23] 38| __300] _ 106] _-626] _ 210] _ -466] _ -720] 275 _ 394| 45] O] 359  117] _-069] _-204] _ -249

- |16 7108 8150 _-894] -1115] __-701] 1378 [ |

460(M) [ 2706]  -986] -2433] 2144 -1502] -1684] -1706] -700] -1858] -968] 2744] -1705] -2188] -1713] -1932] -963[ -862]  -592[ -2145] -1794] 466 |

- [ -fag[ -s00[ 233 23] 381  399] 106 -626]  210| -466] -720] 275  394| 5] 96]  359]  117] -369 -204] 249

- | 16| 7108 8150 894 1115  -701] 1378 |* |

461(1) 2103] 1659 _-4461] _-3992] 869] -4152[ -3233[ 3082 -3723[ 1619 290] -3801] -3788] -3171] -3557] -3432] -2046] 487] _-2418] _-2265] 467 |
- 149 -500] 233 43 -381] 399 106] _ -626 210 -466] 720 275 394] 45] 96] 359] 7] -369] 294 249

- 16 7108]  -8150]  -894[ -1115]  -701] -1378[* -

462(1) 1761 1312[  -4317]  -3954] -1713] 4027] -3703[ 3225 -3814]  -556]  -498] -3712] -3859] -3653] -3877] -3344] -1754] 2110[ -3216] -2787] 468 |
- 149|500 233 23 381 399 106] 626 210] 466 720|275  394| 45] 96| 359 117|369 294 249

- 16| -7108]  -8150]  -894] -1115]  -701| -1378[* |*

463(G) | -2504] -2690] -3304] 3623 -4328] 3747 -3462[ -4761] -3953] -4671] -4212] -3320] -3352] -3748] -3779] -2839] -2981] -4004] -3668[ -4222] 469 |
- 749] 500|233 23] 381|399  106] _ 626] _ 210| 466  -720] 275 _ 394| 45] 96| 359 117|369 294 249
B 76| -7108] -8150] -894] 1115 701 -1378" [ |

264(K) | 1641 -2033] __323] _ O14] 2415 -1565] _-296] -2007] 2052 2080 -1233] __-257] -1736] 125 133 _ 646] __-702] -1707] -2258] -1657] _ 470 ]
- [ 149 -s00] 233 23] -381]  309]  106] 626  210] -466] -720]  275]  394| 25] 96]  359] 17| -369] -204] -249|
B [ 18] _-7108] _-8150] _-894] 1115 _701] 1378 T I

465(G) | -2594] -2690] -3304] -3623] 4328|3747 -3462] -4761] -3953] 4671 -4212] -3320] -3352] -3748] -3779] -2839] -2981] _-4004] -3668] -4222] 471 |

- | -1a9[ 500 233 43 -381] 399| 106]  -626 210] 468  -720 275| 394 45| 96 359 117]  -369] 294  -249]

- | 16 7108[  -8150]  -894[ -1115]  -701] -1378[* |* |

466(L) | -1699] -1807] -2268] -1925]  -830] -2795] -1551] 455 -1225[  2510] o0] _-1958] 2845 _ 1927] -1308] _-2067] -1651] __ -846] -1841] _-1454| 472 |

- | 149 500 233 43 381 399| 106]  -626| 210|466  -720] 275| 394] 45 96 359 117]  -369 294 249

- | 16 -7108]  -8150]  -894] -1115]  -701] -1378[* I*

467(G) -2594]  2690] -3304] -3623] -4328] 3747] -3462] -4761] -3953] -4671] -4212] -3320] -3352] -3748] -3779] -2839] -2981] -4004] -3668] -4222] 473 [

- -149] 500 233 43| -381 399 108 626 210  -a66] 720 275| 304 45| 96 359 117]  -369]  -204] 249

- -16] 7108 _-8150] -804 1115 _ -701| -1378]" -

468(D) |  -853] -2415] 2115] 1717] -2702] -1468]  -378] -2484]  1085] -2417] -1548| -84 1732 41 699 696]  -824] -2025] -2504] 1839 a4 |

- | 149 -500] 233 43 -381] 399 106]  -626]  210]  -466]  -720] 275 394 45| 96| 359] 117] 369  -204] 249

- | -16] 7108 -8150]  -894] 1115 _ -701| -1378]" [ |

460(S) | -892] 1780] _ O31] 688 -2757] 1643] _ -830] -2472] _ 1671] -2492] 1708 _ -799] -2018] __-468] _ -365] 2676 -1004] -1981] -2598] -2130] 75|

- | 149 -500] 233 43| -381]  399]  106] -626|  210] -466] -720] 275  394| 5] 96] 359 117 -369] 294  -249]

- | -16] 7108 8150 894 1115  -701] -1378[* |* |

470(C) | -1135] 3503 -3700] -3406] -1670] -2549] -2675 653 -3101] _ -016] _ -667] -2727] -2925] 2870 -3030] 1868 -1288] _ 2927] 2619 -2222 476 |

- | 149 -500 233 43 -381] 399| 106]  -626 210] 466  -720 275| 394 45| 96 359 117]  -369]  -294] 249

- | 16| 7108 8150 894 1115  -701] 1378 |* |

471(A) | 2590 -1035] -2404] 2530 -3236] 2290 -2365] -2954] -2627] -3240] -2389] 1719 -2027] -2302] -2637]  -656]  -851] -1991] -3423[ -3234] 477

- | 149|500 233 43 381 309  106| -626]  210] -466] -720] 275  394| 45] 96| 359  117] 369 294 -249|

- | 16| _-7108] 8150 894 -1115] -701[ -1378[* " |

472(L) | -2632[ -2152 -4630] -4185] 1767] -4324] -2442] 61 -3879] 2789 563] -3833] -3823] -2970] -3513] -3609] -2518]  -738] -1527]  -945] 478 |

- [ 49| -500[ 233 43 381 399 106]  -626]  210] -466] -720] 275  394| 48] %6 359 117]  369] 204 249

- | 16| _-7108] 8150 894 1115 701] -1378[* |* |

473() | -2073] -1632] 4434] -3975] _ -O11] -4130] -3238] 3164 -3706] 1451 244]  -3779] -3785] -3187] -3557] -3413] -2021] 546 -2449] -2279 a79 |

- [ 1a9] 500 233 43 381 399 106]  -626]  210] -466] -720] 275 _ 394] 48] 96l 359 117] 369 294 249

- | 16| _-7108] 8150 894 1115 701] -1378[* |* |

474(T) | -1213] -1674] -2755] -2006] 3163 -1922] -2650] -2608] -2788] -3105] -2612] -2311] -2600] -2708] -2753] -1463] _ 3819] -2197] -3286] -315§) 480 |

- [ 1a9] 500 233 43 381 399 106]  -626]  210] -466] -720] 275  394] 48] 96l 359  117] 369 204] 249

- | 16| 7108|8150 894 1115 701] 1378 |* |

475(D) | -2784] -3432] _4016] -1200] -4140] -2466] -2107] -4505| -2621] -4365] -3056] -1551 -3014] -2039] -3232] 2593 -2938] -4046] -3710] -3552) 481 |

- [ 1a9] 500 233 43 -381] 399 106]  626]  210| -466] 720 275  394| 45] 96| 359  117] 369 204] 249

- | 16| _-7108] 8150 894 1115 701] 1378 |* |

476(G) | -2504] -2690] -3304] -3623] -4328]  3747] -3462] -4761] -3953] -4671] -4212] -3320] -3352] -3748] -3779] -2839] -2981] -4004] -3668] -4222 482 |

- | -1a9]  -500] 233 43 381 399 106] 626 210 -466]  -720| 275| 394 45| 96| 359 117]  -369] 294  -249]

- | 16| _-7108] 8150 894 1115 701] 1378 |* |

477(R) | _-2957] 3022 -3318] -2735] 3796 -2008] 1968 -3912] _ -846] -3631] -3157] -2611] -3280] -1724] _ 4056] -3026] -2913] -3650] -3096] -3185) 483 |

- [ -1a9] 500 233 43 381 399  106| -626]  210] -466] -720] 275 394 45| 96 359 17| 369 204 249

- | 16] __-7108] -8150] -894] 1115 -701] -1378[* I* |

478(F) | -3342] 2776] 4026] 4232 4354] 3545 1431 -2315] 4038 1801 -1900] -3299] 3780 -3350] -3645] -3490] -3420] -2566] 739 349 484 |

- 149 500 233 43 381 399  106] -626]  210]  -466] 720 275 394 45| 96| 359 17| 369 204 -249

- | 16| __-7108] _-8150]  -894] -1115] _-701] -1378[* * |

479(S) | -897] 1462 -2333] -2543] -3185] -1640] -2474] -3294] -2686] -3497] -2780] -1973] -2360] -2483[ -2703[ 3465] -1316] -2413] -3310] -3028] 485 |

- 149 500 233 43 381 399 106 -626]  210]  -466]  -720] 275 394 45| 96| 359 117]__-369] -204] -249

- | 16| _-7108] -8150]  -894] -1115] -701] -1378[* * |

480(G) | -2594] -2690] -3304] -3623] -4328]  3747] -3462] -4761] -3953] -4671] -4212] -3320] -3352] -3748] -3779] -2839] -2981] -4004] -3668] -4222] 486 |

- [ 149 500 233 43 381 309  106|  -626|  210|  -466] 720|275 _ 394 45| 96| 359 17| -369] 204 249

- | 16| _-7108] -8150] _ -894] -1115| 701 -1378]" [ |

481(G) | -2594] -2690] -3304] -3623] -4328] 3747 -3462] -4761] -3953] -4671] -4212] -3320] -3352] -3748] -3779] -2839] -2981] -4004] -3668[ -4222] 487 |

- 149500 233 43 381 309 106  -626|  210|  -466] 720 275 394 45| 96 350 17|  -369] -204] 249

- | 16| 7108|8150 -894] -1115| 701 _-1378]" [ |

482(T) | -359] -976] 2225] 2229] -2900] -1242] -2074] -2560] -2170] -2875] -2064] -1561] -1958] -1969] -2247] 1110] 3375] -1760[ -3152[ -2850] 488 |

- | -fa9] 500 233 43 -381] 309  106] -626]  210] -466] -720] 275 394 5] 96| 359  117] -369 -294] -249|

- | 16 _-7108] -8150] _ -894] -1115] 701 -1378]" - |

483(Y) | 3402 2632 -3941] -4011] 1064] -3924] 3388] -2526] -3541] -1996] -1973] -2625] -3821] -2664] -3170] -3135] -3280] 2619 3420] 3756 489 |
[0222] - [ da9] -s00[ 233 43| 381 309 106 -626]  210] -466] -720] 275 394 5] 96| 359  117] 369 -294] -249|
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- | 6] _-7108] -8150]  -894] 1115 _ -701] -1378[* [ |

484(G) 2504] -2690] -3304] -3623] -4328] 3747] -3462] -4761] -3953] -4671] -4212] -3320] -3352] -3748] 3779 -2839] -2981] -4004] -3668] -4222) 490 |

- [ -ta9[ -500[ 233 43 381 399 106] 629 270] -466] -720] 275  394| 45] %6 359 17| -369]  -204] -249

- | 16| __-7108] -8150] -894] 1115 -701] -1378[* I* |

485(M) | 2322 -1904] 4536] -3951] 2387] -4112] -2676] 67] 3649 _2034] 3156 -3710] -3633] 2803 -3311] -3309] -2204] _ 588] -1794] -1586] 491 |

- | -149[  -500 233 43 -381| 399| 106]  -629] 210]  -466]  -720| 275| 394 45] 96] 359 117 -369]  -294] 249

- | 16| _-7108] 8150 -894| 1115 -701] 1378 [ |

486(vV) | 1771 -1603] -3750] -3689] -2037] -3050] -3231] 403]  -3479[ -1154] -1076] -3246] -3399] -3383[ -3437] -2628] -1917] 3536] -3074] -2677 492 |

- [ 149 -s00[ 233 43 -381] 399 106] 629 270] -466] 720|275  394| 45| 96 359 117] 369 -294] -249

- | 16| 7108 -8150]  -894] 1115  -701] -1378[* |* |

487(V) | 1771 1603 -3750] -3689] -2037] -3050] -3231] 403 -3479] -1154] -1076] -3246] -3399] -3383] -3437] -2628] -1917]  3536] -3074] -2677] 493 |

- [ 149 -500] 233 43 381 399 106] 629 270] _-466] -720] 275  394| 45| 96[ 359 117 -369] 294 -249

- | 16| _-7108] -8150] -894] 1115 -701] -1378[* I* |

488(G) | 2594 -2690] -3304] -3623] -4328] 3747] -3462] 4761 -3953] -4671] -4212] -3320] -3352] -3748] -3779] -2839] -2981] -4004] -3668] -4222] 494 |

- [_-149 500 233 43381 309  106|  626]  210]  -466] _ -720| 275 394 45| 96 359 117] 369 -204] 249

- | 16| _-7108] 8150  -894| 1115 _ -701] -1378* - |

480(H) | 3208 3079] -2723] 2890] -211C] -3046] 5205 -4135] -2617] -3813] -3561] -2886] -3482] 2833 -2620] -3201] -3356] -3895] -2397] 1681 495 |

- [ 149 -s00] 233 43 -381] 399 106] 629 210] -466] -720] 275  394] 45| 96 359 117] 369 -204] -249

- | 16| 7108 -8150]  -894] 1115  701] -1378[* |* |

490(V) | -1754] -1297] -4320] -3968] -1770] -4053] -3752] 2604] -3840]  -621]  -545] -3728] -3878] -3699] -3917] -3370] -1746] 2859 -3276] -2829] 4% |

- | 149 500 233 43 381 399 106] 626 210  -466]  -720| 275| 394] 45| 96| 359 117] 369 294]  -249]

- | 16 7108 -8150]  -894] 1115  -701] -1378[* - |

491(A) | 2587] _ -828] -2477] -2155] -1837] -1468] -1728] _ -743 -1941] -1564] _ 954] -1607] -2033] -1725] -2034] _ -738] _ 1178 _ 1108] -2310] -1972] 497 |

- | -149[  -500 233 43 -381| 399| 106 -626] 210]  -a66]  -720| 275| 394 45] 96| 359 117 -369]  -294]  -249|

- | 16| -7108] 8150 -804 -1115 _ -701] -1378* [ |

492(P) | 2931 2878] -3420] -3706] 4181 2025] -3468] -4621] -3850] -4490] -4165] -3491] 4225 3781 -3695] 3182 -3279] -4087] -3594] -4064] 498 |

- | 149 -s00] 233 43 381 399 106]  -629] 210 -a66]  -720| 275| 394] 45| 96| 359 117369 -294] -249|

- | 16| 7108 -8150] 894] 1115 701] -1378[* I* |

493(E) | -2641] -3308]  -896] 3732] -3066] -2458] -2043] -4105] -2128] -4016] -3555] -1531] -2050] -1842] -2560] -2479] -2750] -3722] -3563] -3385] 499 |

- | 149 500 233 43 381 399 106] 626 210 -466]  -720| 275| 394] 45| 96| 359 117] 369 294]  -249]

- | 16| 7108 -8150] -894] 1115 -701] -1378[* I* |

494(A) | 3438 1472] -2846] -3040] -3287] -1726] -2735] 2840 -3028] -3257] -2662] -2236] -2447] -2798] -2944] -1216] -1387] -2183[ -3405] -3320] 500 |

- | -149[  -500) 233 43 -381| 399| 106]  -628| 210 -a66]  -720| 275| 394 45] 96| 359 117 -369]  -294]  -249|

- [ 6] 7108|8150  -80d| 1115 _ -701] -1378* [ |

495(Y) | 866 -O76] -1863] 1331] 1353] 2145] 1318]  -556] -1116]  777] 173 -1242] -2197] 1714 1301 -1173] _ -802| 888] 445 2749 501 |

- | 149 -s00[ 233 43 381 399 106]  -626]  210] -466] -720] 275 394 45 96| 359 17| -369]  -294] -249|

- | -16] 7108 -8150] -894[ -1115] -701| -1378[* I |

496(D) | 417]  1831] 1647] 1094] -2065] -1488]  -353] -1618]  -107] -1820[ -1019[ -189] -1698] 30]  -623] 603[ 643 1629] -2154] -1520] 502 |

- | 4o 500 233 43] 381 399 106|629 270] _-466] -720] 275 394 45| 96 350]  117] 369  -294]  -249|

- | 16 7108|8150  -894| 1115 _ -701] -1378" [F |

497(G) | -2504] 2690 -3304] -3623] 4328] _ 3747] -3462] -4761] 3953 -4671] -4212] -3320] -3352] -3748] -3779] -2839] -2981] -4004] -3668] -4222) 503 |

- [ as]  -s00[ 233 43| 381 399 106] _ -626] 270|466 720 275 394 45| 96 359 17|  -369] -204] -249

- | 16| 7108 -8150]  -894] 1115  701] 1378 |* |

498(G) | -2504] 2690 -3304] -3623] 4328]  3747] -3462] -4761] 3953 -4671] -4212] -3320] -3352] -3748] -3779] -2839] -2081] -4004] 3668 -4222] 504 |

- [ 4] -s00[ 233 43| 381 399 106] _ -626] 270 -466] -720] 275 394 5] 96] 359 17| -369] 294 -249]

- | 16| _-7108[  -8150]  -894] 1115  -701] -1378[" |* |

499(T) | 492 1190] 706 -181] 1475 311]  -333] 1099 8] 71 -509] 5700 1113 6] -509] -450] 1123  -835] -1680[ -1161] 505 |

- | 4] 500 233 43| 381 399 106|629 270] __-466] _-720] 275 394 45| 96 350  117] 369 -294]  -249|

- | 16 7108|8150 -804 1115 _ -701] -1378" [ |

500() | -2091] -1746] 3971 -3840] -1676] -3532] -3280] 3684 -3581] _ -650]  -693] -3562] -3674] -3445] 3521 -3194] -2146] 449]  -2877] -2493] 506 |

- [ 4] -s00[ 233 43| 381|399 106] _ -626] 270 -466] 720 275 394 45| 96 359 17 - 204249

- | 16| 7108 -8150]  -894] 1115  -701] 1378 I* |

501(A) | 3103 -1036] -2445] -2572] -3222] 1051] -2380] -2030] -2650] -3226] -2381] -1730] -2034] -2327] -2648]  -664]  -857] -1981] -3412] -3228] 507 |

- | -1a9]  -500] 233 43| 381 399 106] 626 210 -a66]  -720| 275| 394] 45| 96 359 117]  -369] 294  -249]

- | 16| _-7108]  -8150]  -894] 1115  -701] 1378 |§ |

502(L) | -2239] 1892 3711 -3400 301 -3520] -1210]  -542[ 2048 2564 35| 2786] -3305] -2438] -2750] -2747] -2165] 945 573 2562 508 |

- | 4] -s00] 233 43| 38| 309  106| -626]  210] -466] -720]  275]  394| 45| 96| 35|  117] -369] -204] -249|

- | 16| _-7108] 8150  -804| -1115]  -701] -1378" - |

503(Y) | -1757] -1387] 4101 -3681] -1174] -3714] -3031] 880] -3410]  1254] -60] -3407] -3585] -3094] -3354] -2984] -1743]  3014] -2536] -2219] 509 |

- [ as]  -s00 233 43| 381 399 106 -626] 210 -466] 720 275 394| 45| 96 359 117]  -369] 294 -249]

- | 16| 7108 -8150]  -894] 1115  -701] 1378 |* |

504(Q) |  082] -2251] -866]  ©71] -2711] -1822] -252] -2340] 1444] 2104] -1356]  -464] -1885] 2646] 1632]  -858]  -863] -1958] -2245] -1765] 510 |

- | 149|500 233 43| 381 399 106] 626 210 -466]  -720] 275| 394] 45| 96 359 117]  -369 294 249

- | 16| 7108 -8150] -894] 1115 -701] 1378 - |

505(E) | -1162] 2771 2137] 2239] -3046] -1526] -626] 2849  -546] -2792[ -1983[  -145] 1905 -242] 1192 940 1396] 2385 -2990] -2169 511 |

- | 449|500 233 43| 38| 399  106| -626]  210] -466] -720] 275  394| 45| 96 35|  117] -369] -294] -249|

- | 16| _-7108] 8150  -804| -1115] _ -701] -1378[" [ |

506(G) | -1707] -2684] 1591 614] -3783[ 3190] -1613] -3795] -1887] -3775] -3119] -915] -2456] -1358] -2539] -1610] -1924] -3150] -3636] -3124] 512 |

- 149 -500] 233 43| -381] 399 106] 626 210 -a66] 720 275| 394] 45| 96 359 117] _-369] 294  -249

- | 16| 7108 -8150] _894] 1115 _ -701] 1378 * |

507(D) | -2784] -3432] 4016] -1200] -4140] -2466] -2107] -4505] -2621] -4365] -3956] -1551] -3014] -2039] -3232] -2503] -2038] -4046] -3710] -3552] 513 |

- | 149|500 233 43 -381] 399 106] 626 210 -466]  -720] 275| 394] 45| 96/ 359 117]  -369 294  -249]

- | 16| 7108  -8150] 894] 1115 -701] 1378 |§ |

508(M) | 473]  522[ -1819[ -1236]  -468] 1879  -687] 1519  -996] 566]  1677]  -1154] -1937] 836] 1131 1079 413 102]  -957] 585 514 |
[022 4] - | -1a9]  -500] 233 43| -381] 399 106] 626 210 -a66]  -720] 275| 394 45] 96 359 117]  -369] 294  -249]
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- I 16]__7108] 8150 -804] 1115 701 _-1378[" T |

509() | 1761 -1312] -4317] -3954] -1713] -4027] -3703[ 3225] -3814]  -556] -498] -3712[ -3859] -3653] -3877] -3344] -1754] 2110 -3216] -2787] 515 |
- [ 1a9]  -s00[ 233 43| 381 399 106 -626] 210 466 -720] 275 394 5] 96] 359 7] -369] 294 -249

- | 16| 7108 -8150]  -894] 1115  -701] 1378 | |

510(T) | 782 -1467] _ 550] _1029] -2202] -1425] _ 709] 1791  -472] -1993] -1203] _ -528] -1787] _ -368] _ -002] _ -617] 2685 -1400] -2333] -1783] 516 |
- [ 1] 500 233 43| 381 309 106] _-626) 210 466 720 275 394 45| 96  350|  117] -369] -294]  -249

- | 16| 7108 -8150] 894] 1115  -701] 1378 |H |

511() | -1766] -1333] -4283] -3923[ -1635] -3967] -3619] 3388] -3759] 473 -437] -3672[ -3822] -3576] -3804] -3285] -1764] 1695] -3126] -2717] 517 |
- 149 -500 233 43| 381 309]  106| 626  210| -466] -720] 275 394 45| 96 350  117] -369] 294  -249

- [ 16| 7108|8150 -804 1115 _ -701] -1378% [ |

512(D) | -2784] -3432[ 4016] -1200] -4140] -2466] -2197] -4505] -2621] -4365] -3956] -1551] -3014] -2039] -3232[ -2593] -2938] -4046] -3710] -3552] 518 |
- | -149] -500] 233] 43| 38| 309]  106| -626]  210| -466] -720] 275 394 45| 06 35|  117] -369] -294]  -249]

- 76| _-7108] _-8150] _-894] -1115] __-701] _-1378]"

[

513(A) | 2705 1451 -1036]  -913[ -2506] -1504] -1143[ -2174] -794] -2337] -1613] -946] -1993[ 2040] -1061] -809]  -910] -1703[ -2633] -2156] 519 |

- | -1a9[ 500 233 43| -381] 399 106|626 210 -466] __ -720] 275| 394] 45| 96 359 17| -369]  -294] -249)

- | 16| 7108 -8150] -894] 1115  -701] 1378 | |

514(H) | -615] 1680 _ 1444| 66] 1883 168] 2650 -1558) 86| 1691 -891]  -223] -1680] 31 577] 571 -585] 1267] -2007] -1397] 520 |

B |~ 149 500 233 43 381 399 106 626 210] 466|720 275  394| 25] o6 359]  117] 369 204 249

- | 16| 7108 -8150] -894] 1115  -701] 1378 |6 |

515(K) | -654] -2006]  -546 42]  2376] 1581 133 -2066] 1935] -1987] -1107] _1132] -1658] 1043] 1058]  -540] 1180] -1660] -2113] -1532] 521 |

- -149]  -500] 233 43 -381| 399 106]  -626| 210]  -466] _ -720] 275 394 45 96| 359 17| -369]  -204]  -249|

- | 16| _-7108] _-8150] -804 -1115] -701| -1378[" H |

516(N) |  -933[ 2085 -946] 284] -2472] 1822 253 -209C]  1711] 76] 1204 1918 -1876] 175 1799] -84 817 -1755] -2132[ -1663] 522 |

- [ 149 -500) 233 43 381 399  106| -626| 210 -466| -720] 275  394] 5] 96]  359]  117] 369 -204 249

- [ 16| 7108|8150  -804| 1115 701 -1378" - |

B17(E) | -416] -987] -843] 1107] -1070] -1583] -338[  -623[  -183] 879]  -172[ 489 -1679 -94] 565 544] 813 265] 1379 -905] 523 |

- | -1a9]  -500 233 43| -381] 399 106]  -626| 210 -466]  -720] 275| 394] 45| 96 359 117]  -369]  -294]  -249|

- | 16| 7108 -8150]  -894] 1115  -701] 1378 | |

518() | -2258] -1804] -4588] -4084]  -706] -4260] -3231] 2527] -3807] 2202  465] -3023] -3814] -3118] -3570] -3544] -2181]  190] -2303] -2237] 524 |

- -149]  -500| 233 43| -381] 399 106| _ -626| 210 -466]  -720| 275| 304] 45| 96 359 117] -369]  -294]  -249|

- | 16| 7108 -8150] 894] 1115  -701] 1378 I |

519(Q) | -477] 1909 958 282] 2211 1389 1484] -1953]  285] 1921 -1018] 32 -1517] 2318 _ -225] _ 630] __ 550 -1525] -2110] -1430] 525 |

- 149 -500] 233 43| 381 309]  108| 626  210| -466] -720] 275 394 45| 96 350  117] -369] 294 -249

- | 16| 7108 -8150] _ -894] 1115 _ -701] 1378 | |

520(L) | -2127] 1743 4402[ -3796] 1257] -3918] -2674 149 -3492] 2527] 2164] -3553] -3509] -2714] -3181] -3095[ -2019] 570] -1870] -1818] 526 |

- | -1a9] -500] 233 43 -381| 399 106]  -626] 210 -466]  -720] 275 394 45 96] 359 7] -369]  -204] -249)

- [ 16 7108|8150  -804| 1115 _ -701] -1378" [ |

521(N) [ -723[ -2217] 958] 236]  2518]  -1466] 1611 -2279[ 1719] -2217] -1334]  2285[ -1666] 166]  -401]  -570]  -677] -1837] -2382 -1678] 527 |

- [~ fas[ s00] 239 23 381 399 106 626|  210] 466 720 275  394| 5] 96l 359 17| 369 204 249

- | 16| 7108 -8150] -894] 1115  -701] -1378[* |* |

522(V) | -1754] 1297] 4330] 3968 -1770] -4053] -3752] 2623 -3841] 620  -545] -3720] -3878] -3690] -3018] -3371] -1746] _ 2846 -3277] -2830) 528 |

- [_-149] 500 233 43 -381| 309  106|  -626]  210]  -466] _ -720] 275 394 45| 96 359 117] 369 -204] -249

- | 16| __-7108] 8150 -894| 1115 -701] -1378 [ |

523(S) | 1545] _ -974] 2003 1825 -2867] -1206] -1790] -2580] -1788] -2795] -1932] -1362] _ 1826] -1586] -1999] 2362 _ -672] -1755] -3057] -2721| 529 |

- | 149 -500] 233 43 -381| 399| 106]  -626| 210 -466]  -720| 275| 394] 45] 96| 359 117 -369] 294  -249|

- | 16 7108 -8150]  -894] 1115  -701] -1378[* - |

524(D) | -1776] 3649  3326] 1860 -3838] -1642] -1031] -3788] -1322] -3660] -3029]  -245] -2192] _ -711] -2201] 1425 -1855] -3264] -3821] -2816 530 |

- [ 149 500 233 43 -381] 399 106]  -626]  210] -466]  -720] 275 394 45| 96 359 117] 369 -204] -249

- | 6] -7108] _-8150]  -894] -1115]  -701] -1378[* |* |

525(E) | 423 2950] _1944] _ 2696] 3223 1545 _ -718] -3047] _ 715] -2979] -2196] _ -161] -1968] _ -347] -1403] 1043 -1314] 2569 -3177] -2316] 531 |

- | -1a9[  -500] 233 43 -381| 399| 106]  -628| 210]  -a66]  -720| 275| 394 45] 96| 359 117 -369]  -294]  -249|

- | 16]__7108] 8150 -804 1115 701 1378 [ |

526(E) | -2641] -3308]  -896] 3732 -3966] -2458] -2043] -4105] -2128] -4016] -3555] -1531] -2059] -1842] -2660] -2479] -2750] -3722] -3563] -3388] 532 |

- | 149 -500] 233 43 381 399 106]  -626] 210 -466]  -720| 275| 394 45| 96| 359 117] -369]  -294]  -249|

- | 6] 7108 _-8150] 894 -1115]  -701] 1378 I*

527(L) | -2339] 1899 4618[ 4042 1570] -4204] -2849]  1440] -3758]  2558] 676] -3825] -3700] -2902] -3418[ -3418] -2226] -382] -1924] -1778] 533 |

- [_-149] 500 233 43381 309 106| _ 626] _ 210] _ -466] _ -720] 275 394 45| 96 359 117] 369 -204] _-249

- | 16| 7108|8150  -804| 1115 _ -701] -1378* [ |

528(A) | 2338 -1990]  -241] 938]  -2395] -1557]  -423] -2061 954]  -2103] -1286]  -301] -1791] 26] 375 -717] _ -784] -1691] -2330] -1728 534 |

- [~ Aas[ s00] 239 23 381 399 106 626|  210] 466|  720] 275  394| 5] 96l 359 17| 369 204 249

- | 16| 7108 -8150]  894] 1115  701] -1378[* |* |

529(R) | 524] 2008] 78]  -148] 2504] -1720] 1632] -2153] 1229 -2054] -1204]  -379] -1789] 1328] 2313] _ 719]  -72d] 1774 -2150] -1637] 535 |

- | 149 -500] 233 43 381 399| 106]  -626] 210  -466]  -720] 275 304 45| 96| 359 117] 369 294 249

- | 16| _-7108] 8150 -804 1115 _ -701] -1378% [

530(R) | -2957] -3022] -3318] -2735[ -3796] -2998] -1968[ -3912]  -846[ -3631] -3157] -2611] -3280] -1724]  4056] -3026] -2913[ -3650] -3096] -3185] 536 |

- | 149 -500] 233 43 -381| 399| 106] _ -626| 210 -466]  -720| 275| 394] 45] 96| 359 117 -369] 294 -249|

- | 16 7108 -8150] -894] 1115 -701] -1378[* |* |

531(R) | -1895] -2713] -2327] -1192] -3484] -2502]  -481] -2856] 2144] -2544] -1842] -1161] -2458] 1303 3023 -1770] -1619] -2500] -2421] -2259] 537 |

- | 149 -500] 233 43 -381] 399| 106]  -626] 210  -466]  -720] 275 394] 45| 96| 359] 117] 369 294  -249]

- | 16| _-7108] _-8150]  -894] -1115]  -701] -1378[* I*

532(A) | 2935 1714] 553 857] 2769 -1546] -1218] -2333] -1106] -2591] -1873[  -809] 2065  -934] -1502[ -954] -1103[ -1872] -2898] -2374| 538 |

- | -1a9[  -500] 233 43 -381| 399| 108]  -628] 210 -a66]  -720| 275| 394 45] 96| 359 117 -369]  -294]  -249|

- | -16] 7108 -8150] -894] 1115 -701] -1378[* I*

533(A) | 1201 -1874] 17| 1227] -2177] -1392] -109] -1909]  277] -1801] -095] 1134] -1522] 1248] -228] -361]  562] -1492] -2090] -1419] 539 |
[0226] | 149 500 233 43 381 399 106]  -626] 210 -466]  -720| 275| 304 45| 96| 359 117] 369 -294]  -249|
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[0227]

[0228]
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- I 16]_7108] 8150 -804] 1115 701 _-1378" T |

534(W) | -805]  687] 2581 -2028] 138]  2236]  -697] 897] 1681  -421] 141] 1645 2282 -1369] -1627] -1315] 636] 90 4479] _ 1809] 540 |

- | -1a9]  -500] 233 43 -381| 399 106]  -626 210 -466]  -720] 275| 394 45] 96] 359 117] -369  -294]  -249]

- | 16]__-7108] _-8150] __-894] 1115 _ -701] -1378[" [ |

535(H) |  408] 1801  -274] 1284] -2096] 1385  1500] -1822[ 1168 -1802]  -899 33 1479]  1381]  -102[ _ -303] 595] 221]  -1996] -1339 541 |

- | -1a9]  -500] 233 43 -381| 399 106]  -626 210 -466]  -720] 275| 394 45] 96] 359 117]  -369 -294]  -249

- | -16] 7108|8150 -804 1115 _ -701| -1378]" [

536(Q) | 650 -1737]  -627] 72[  -1981] 161 209] -1625] 1223 392] 866 318 1222] _ 2120] 50] -598] -572] -1326] -1932] -1394] 542 |

- | -1a9]  -500] 233 43 -381] 399 106]  -626 210 -466]  -720] 275] 394 45] 96] 359 117]  -369  -294]  -249]

- | 16 __-7108] _-8150] -804 -1115] _-701| -1378[* I |

537(P) | -2031] -2878] -3420] -3706] -4181] -2025] -3468] 4621 -3859] 4490 4165 -3491] 4225 _3781] -3695] -3182] -3279] -4087] -3594] -4064] 543 |

- | -149]  -500] 233 43  -381] 399 106]  -626 210 -466]  -720] 275] 394] 45] 96] 359 117] 369 -294]  -249]

- | 324 7108 2368 -894] 1115 701 -1378|* | |

538(A) | 2195]  -024] 068  546] 1307 -1356] _ -583 _ -812]  -365] -1167] _ -487]  -618] -1660] 1324] _ 684] _ -483]  -404] 462 1703 -1242] 544 |

- [ 49 500 233 43] 38| 309  106| -626]  210] -466| 720 275 _ 394| 5] 96| 359 117] 369 294 -249

- | 19| -6804] -7846] 894 -1115]  -428] -1961[* I |

539(P) | _ 411] -1017] -1886] -1616] -1600] -1588] -1411] _ -962] -140§] 495] _ -755] 1384  3156] -1323] -1577] _ -847] _ -785] 783 -2111] -1716] 545 |

- [ 49 -s00[ 233 43] 381 399 106] 626|210 -466]  -720] 275  394| 5] 96| 359 7] -369] 294 -249

- | 16| 7108 -8150] -894] 1115  701] -1378* | |

540(R) | -1612] -2397] -2037] -1033] -2897] -2352]  -458] -2365] 2184]  665] -1520] -1051] -2334] 51 2602] 1545 -1395] -2143] -2262] -2014| 546 |

- | 149 500 233 43| 381 399 106] _ -626| 210 -466] _ -720] 275| 394] 45| 96] 359 17| -369  -294]  -249]

- | 16| 7108 -8150] -894] 1115 701] -137§* |*

541(Y) | 712[  796] -2334] 1883  -370] -2028]  -986]  -143[ -1607] -663[  -131] -1587] -2243] -1383[ -1656] -1178] -771] 1114]  -965] 3479 547 |

- | 149 -500] 233 43| -381| 399 106] __ -626 210 -466] _ -720] 275| 394 45| 96/ 359 17| -369  -294]  -249]

- | -16] _-7108[ -8150] -894] -1115] -701] -1378]* I* |

542(T) | -527] 1669 1091 27]  2315] 1379 443[ 2033]  -151] 2081 -1218]  -282] 557 41 650 1128]  2077] -1576] -2321] -1690] 548 |

- | -1a9]  -500] 233 43| -381| 399 106]  -626 210 -466]  -720] 275 394 45] 96] 359 117]  -369  -294]  -249]

B | 16| __-7108] _-8150] __-894] 1115 701 -1378[" [

543(R) | -2057] -3022] -3318] -2735] -3796] -2098] -1968] -3912] _ -846] 3631 -3157] -2611] -3280] -1724] _4056] -3026] -2913] -3650] -3096] -3185] 549 |

- | -1a9]  -500] 233 43 -381| 399 106]  -626 210 -466]  -720] 275| 394 45] 96] 359 117]  -369  -294]  -249)]

- | 16| _-7108] -8150]  -894] 1115 _ -701] -1378[" [

544(G) | 2504 2600 -3304] -3623] _4328] _3747] 3462 4761 -3953] 4671 -4212] -3320] 3352 _3748] 3779 2839 -2081] -4004] 3668 4222 550 |

- | -1a9]  -500] 233 43 -381] 399 106]  -626 210 -466]  -720] 275| 394 45] 96] 359 117]  -369 -294]  -249

- [ 16| _-7108] 8150 -804] 1115  -701| -1378]% [ [

545(v) | -1747] -1296] -4310] -3948] -1758] -4023[ -3716] 2215] -3813] -615] -540] -3705] -3860] -3670] -3887] -3339] -1741] 3087] -3252] -2808] 551 |

- | -1a9]  -s00| 233 43| 381 399 106| _ -629| 210 -466]  -720 275| 394 45| 96| 359 117] 369 -294]  -249]

- | 16 __-7108] _-8150] 894 -1115] -701| -1378[* -

546(L) | -2871] -2457] 4231] -4103[ 1033 -3803] -3165]  -541] -3734]  3130] 31 -3935] -3797] -3286] -3484] -371 2869] 1136 _-2394] _-2220] 552

- | -1a9]  -500] 233 43 -381| 399 106]  -629] 210 -466]  -720] 275] 394] 45] 96] 359 117]  -369[ -294]  -249]

- | 16| 7108 -8150]  -894] 1115 -701] -1378[* = |

547(A) | 2404] _ -800] -1926] -1620] 1803  1275] -1415] -1282] -1490]  392]  -963] -1316] -1930] -1328] -1674] -654] 644  -952] -2187] -1810Q] 553 |

- [ a9 -s00[ 233 43 381 399 106] 62 270|466 -720] 275 394] 45] 96| 359 117]  -369] 294 -249]

- | -16] 7108 -8150]  -894] -1115] -701] -1378[* - |

548(K) | -2620] -2961] -2461] -2046] -3743] -2791] -1570] -3603] 3784] -3387] -2839] -2048] -3039] -1260]  -465] -2604] -2536] -3331] -3001] -2988] 554 |

- | -1a9]  -500] 233 43 -381| 399 106]  -629] 210 -466]  -720] 275] 394] 45] 96] 359 117]  -369[ -294]  -249]

- | 16| 7108 -8150]  -894] 1115 -701] -1378[* |* |

549(Y) | -3621] -2707] -4176] -4424] 2950] -4049]  -304] -2539] -4002] -1942] 1987 -2749] -3933] -2854] -3451] -3299] -3499] -2690] 349]_ 4094] 555 |

- [ 149 -s00[ 233 43 381 399 106] 62| 270|466 -720] 275 394] 45] 96| 359 17|  -369] 294 -249]

- | -16] 7108 -8150]  -894] -1115] -701] -1378[* - |

550(A) | 3438] -1472[ -2846] -3040] -3287] -1726] -2735] -2840] -3028] -3257] -2662] -2236] -2447] -2798] -2944] -121 -1387] -2183] -3405[ -3320] 556 |

- | 149 -500 233 43| -381] 399 106]  -626| 210]  -468) -720] 275 394| 45| 96 359 117 -369 204 -249]

- | 16| 7108 -8150] _ -894] 1115 -701] -1378[* |* |

551(H) | -1741] -2627] -2070] -1046] -3303| -2401] 2713 -2751] 2478] -2476] -1755] -1061] -2375] 27] 2379] 1621 -1497] -2477] -2379] -2161] 557 |

- | 149 -500| 233 43 -381| 399 108 629 210 -a66]  -720| 275| 394] 45| 96] 359 117]  -369] 294  -249]

- | -16] 7108 -8150]  -894] -1115] -701] -1378[* " |

552(L) | -1014] _ -876] -2056] -2408] 582 -2550] 1529 _ 1721] _-2079] 2042 345 2114] -2581] 1775 -2028] 454] 980 286]  -1414] -1096] 558 |

- [ 149 -s00[ 233 43 -381] 399 106] 629 210 -466] 720 275 394 45| 96 359 117]  -369] 204 -249]

- | 16| 7108 8150  -894] 1115 -701] -1378[* |* |

553(V) | 933 842 -2818] -2467] -1542] -1870] -1890] 154]  2206] -1095]  -617] -1932] -2326] -1995] -2259] -1126]  1070] _2769] -2180] -1829] 559 |

- [ a9 -s00[ 233 43 381 399 106] 62| 270] _-466] -720] 275 394] 45] 96| 359 117]  -369] 294 -249]

- | 16| 7108|8150 -894] 1115 __-701] 1378 [ |

554(S) | -787] -1522[ -1486] -1172] -2714] -1599] -1112] -2500] -433] -2563[ 1791 -1110] -2067] -796] 1351] 2916] -989] -1943] -2648] -2234] 560 |

- | 129 -s00] 233 43 381 399 106]  -626] 210 -a66] _ -720| 275| 394 45 96| 359 117]  -369] 294  -249]

- | 16| 7108 -8150]  -894] 1115 -701] -1378[* |* |

555(S) |  -326] -1010] 1779 -1541] -2691] -1234] -1566] -2386] -1486] -2504] -1749] -1228] 1196] -1330] -1747] 2396] 1967 -1662] -2876] -2496] 561 ]

- [ 149 -s00[ 233 43 381 399 106] 62| 270] _-466] -720] 275 394] 45] 96| 359 17|  -369] 294 -249]

- | -16] _-7108] -8150]  -894] 1115 _ -701] -1378]" |d |

556(A) | 3121  -934] 2489 -2561] -3081] 1203 2295 -2766] -2533] -3080] -2234] -1669] -1953] -2234] -2533] 936]  -746] -1844] -3331] -3090] 562 |

- | -1a9]  -500| 233 43 381 399 106] _ -626] 210 __-a66] _ -720| 275| 394 48] 96| 359 117]  -369] 294  -249]

- | 16| 7108 -8150]  -894] 1115 -701] -1378[* |* |

557(S) | -897] -1462] 2333 -2543] -3185] -1640] -2474] -3204] -2686] -3497] -2780] -1973] -2360] -2483] -2703]  3465] -1316] -2413] -3310] -3025] 563 |

- | 149 -500] 233 43 -381| 399 108 624 210 -a66]  -720] 275| 394] 45] 96] 359 117]  -369] 294  -249]

- | 16| _-7108] -8150]  -894] 1115 _ -701] -1378]" [ |

558(R) |  -586] -1873[  -516] o79] 2188] 1543 123 1869 1290] 353 980 202 -1622] 314]  1886]  -491] 782[  -1495] -2024] -1439] 564 |
| -1a9]  -500] 233 43 381 399 106] _ -626] 210 _-a66] _ -720] 275| 394 45| 96| 359 117] -369] 294  -249]
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- | -16] _-7108] -8150]  -894] -1115]  -701] -1378[" I |
559(G) | -2594] -2690] -3304] -3623] -4328] 3747] -3462[ -4761] -3953] -4671] -4212] -3320] -3352] -3748] -3779] -2839 -2981] -4004] -3668] 74223| 565 |
- [ 149 00 233 43 -381] 399 106] __-626] 210 466 720 275 394 5] 96  350|  117] -369] -294] -249
- | -16] 7108 -8150] -894] -1115] -701] -1378[" |* |
560(C) | 2804 3772 -3185] -3108] -2739] -1303] -2462] -2065] -2882] -2628] -1924] -1027] -2044] -2547] -2727] 661 _ -799] -1463] -3099] -2886] 566 |
- [ -149] -500] 233 43 381 399 106 -626] 210 466 -720] 275 394 5] 96] 359 7] -369]  -294] -249
- [ 16| 7108|8150 -804| 1115 _ -701] -1378" [ |
[B61(v) | -1771] -1603] -3750] -3689] -2037] -3050] -3231 403] -3479] -1154] 1076 -3246] -3399] -3383] -3437] -2628] -1017] _ 3536] -3074] -2677 567 |
- [ -149] -500] 233] 43 -381 399 106 -626] 210 -466] -720] 275 394 5] 96] 359 7] -369]  -294] -249
- [ 16| 7108|8150 -804 1115 _ -701] -1378% [ |
[62(T) | -1213] -1674] -2755] -2906] -3163] -1922] -2659] -2698] -2788] -3105] -2612] -2311] -2600] -2708] -2753] -1463] 3819 -2197] -3286] -3156] 568 |
B | -1a9] _-500] 233 43 -381| 309 106|  -626| 210  -466| -720] 275 _ 394| 45| o6 350  117]  -369] 294  -249]
- [ 16| 7108|8150 -894| 1115 701 -1378% [ [
[563(D) | -2784] -3432] 4016] -1200] -4140] -2466] -2197] -4505] -2621] -4365] -3956] -1551] -3014] 2039] -3232] 2593 -2038] -4046] -3710] -3552 569 |
- | -1ao] 500 233 43 -381| 309  106| -626| 210  -466| -720] 275 _ 394| 45| o6 350  117] -369] -204]  -249]
- | 21| 6715 7757] __894] 1115 701| 1378 I |
564(F) | 525] 445 2202] -1627] _1946] 2001 -744] _ 1247] -1346] 952] 561]  1079] -2030] -1067] -1362[ -1067]  -465] 338] -714[  -230] 570 |
- I I I I I [ I I I I [ [ [ [ [ [ [ [ [ [ ]
- [ [ [ [ [ [ [ [ [ q
=9
EH]
l
OH i
CO,
NH, NH
1 NH3; H20
HO 0 P 2N . NHg;
2e,2H H20 i N "
h 2e,2H
o 2e,2H"
0] b 0 ¢ d M
a - L.}
— 2e,2H OH \‘ e
oH™"" -  OH o0 co, OH
z.
2 o cO, OH HO o} 0
OH 2e,2H
HS-CoA N g
f 2e,2H"
| OH
- HS-CoA
S-CoA
o) 4

/\/lk / ©
S-CoA
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SEQUENCE LISTING
<110> Butamax(TM) Advanced Biofuels, LLC
Anthony, Larry
Maggio-Hall, Lori
Rothman, Steve

Tomb, Jean-Francois

<120> INCREASED HETEROLOGOUS Fe-S ENZYME ACTIIVTY IN YEAST
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<130> CL 4
<150> US 6
<151> 2008
<150> US 6
<151> 2008

<160> 193

213
1/100,801
-09-29
1/100, 806

-09-29

<170> PatentIn version 3.5

<210> 1

<211> 2340

<212> DNA

<213> Saccharomyces cerevisiae

<400> 1

atggtttaca

gttgtccatce
gaagtcacct
gttgattgta
aaatcactag
aataatgtta
gtccacacca

gactctcata

gaagttgaac
attactgtta
attggtctga
attgaagctc
gcaagagcag
ttggctccaa

gacgaaggtg

attacatggg
aaaaatgtta
ttggaaccta
accaatggcc

gctagtaaca

ctccatccaa

aagatgaaaa
ctccacaagc
ctctagctac
acacatttat
aacagttcgg
tcggtccecga

cctctactca

acgtcttggce
atggtaagct
taggtactgc
tttctatgga
gtatgattaa
aaggtgccga

ccaaatttga

gtacttctcc
cagacccaat
acacaccgct
gtattgaaga

tcaaattagc

gggtccaaga

tggttecttt
tttcgaaggce
tgtagatcat
caagcaaact
cgttccatat
agaaggtttc

cggtgecttt

cactcaaaca
atcacctggt
aggtggtact
agcacgtatg
accagacgaa
atgggaaaag

ccacgaaatc

tcaagatgcc
aaagaaatct
aaagagcatc
tttaagaagt

tatggttgtt

actctttacg

ttgttgtata
ctagaaaatg
aatattccaa
gattcgegtt
ttcggtatga
actttaccag

ggttegetgg

attatccaag
atcacatcta
ggttgcgtta
tccatgtgta
actactttcc
getgttgect

aacattgaag

ttaccaatta
ggtatggaaa
aaagtagata
gctgcagetg

ccgggatctg

ataaggtttt

tcgacagaca
ccggcagaaa
ctgaatcaag
tacaagtcaa
gtgatgccag
gtaccactgt

cctttggtat

ctaaatcgaa
aagatttgat
ttgaattcgc
acatggccat
aatacaccaa
actggaaaac

ctgtcgacgt

ctggttccgt
gagccttage
aagtctttat
tagttagggg

gtttggtcaa
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tgatgcacat

cttggttcat
ggtcagaaga
aaagaatttc
aactttagag
acaaggtatc
tgtttgtggt

tggtacttct

aaacatgaga
tttgtatatt
aggtgaagcc
cgaagctggt
aggcagacct
tttgaaaaca

gattccaact

accagatcca
ctatatgggt
tggatcttgt
tcaaaaattg

aaaacaagcc

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020
1080
1140

1200
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gaagcagaag gtttggacaa gattttccaa gaagctggtt

tgttcaatat gtttaggtat gaaccctgat attttggatg

acttccaaca gaaatttcga aggtcgtcaa ggtgcecttgt
ccagccatgg cggctgetge aggtatcgea ggtcacttceg
tataaggatc aagaccaaag tagtccaaag gttgaggtca
cttgaaagtg ctgcttacga tcacgctgaa cctgtccaac
attgccaatg atgaattaaa agatattcca gtgaagtcag
agctcttccg gcatgaagee atttttgact ttggaaggta

gccaatgttg atacagacgc tattatccca aagcaatttt

ggtttgaaaa aagggttgtt ttatgaatgg cgtttccgta
caagaaaccg attttgtatt aaatgttgaa ccttggaggg
actggtgaca atttcggatg tggttcttcc agagaacacg
tttggtataa aatccatcat tgcaccttct tacggtgata
aagaacggct tattacctat tagattggat caacaaataa
attgctaata agggtggtaa gctctgegtc gatttaccaa

gatggcaatg tgctcgttga tcattttgaa atagaacctt

aacggtcttg atgatattgg tattacattg caaaaggaag
gctttgagaa gagagaaata ctcattcttg gaaggtggat
aacgttccaa aaagaaaagc tgttacaact actttcgata
<210> 2

<211> 779

<212> PRT

<213> Saccharomyces cerevisiae

<400> 2

Met Val Tyr Thr Pro Ser Lys Gly Pro Arg Thr
1 5 10

Phe Asp Ala His Val Val His Gln Asp Glu Asn

20 25

Tyr Ile Asp Arg His Leu Val His Glu Val Thr
35 40

Glu Gly Leu Glu Asn Ala Gly Arg Lys Val Arg

ttgaatggag

cctatgaacg

ctcgtacaca
tagatattag
cttccgaaga
ccgaagacgce
atgatacacc
ttagcgcacc

taaagacaat

aagacgatca
aagctgaaat
caccatgggc
ttttctacaa
tcattgacaa
atcaaaaaat

tcagaaagca

aatacatttc
Caaaattatt

aagtccacca

agaagctggt

ttgtgcttct

tctaatgtcc
agaattcgaa
tgaaaaagag
tccccaagat
tgctaaacct
attagataag

taagagaacg

aggtaaggat
attggttgtt
tctaaaagac
caactctttc
attgatccct
tttggattcc

ctgcctagtt

cagatacgaa
aaaatttgac

ggattggtag

Leu Tyr Asp Lys Val

15

Gly Ser Phe Leu Leu

30

Ser Pro Gln Ala Phe

45

Arg Val Asp Cys Thr

_58_

1260

1320

1380
1440
1500
1560
1620
1680

1740

1800
1860
1920
1980
2040
2100

2160

2220
2280

2340

ZIHSd 10-2011-0063576



Leu
65

Lys

Lys

Met

Ser

145

Lys

Ser

Ser

225

Lys

50

Ser

Thr

Ser

Phe

130

Thr

Val

Asn

Lys

Thr

210

Met

Arg

Tyr

290

Thr Val

Leu Asp

Leu Glu

Asp Ala
115

Thr Leu

His Gly

Glu His

Met Arg

180
Asp Leu
195

Gly Cys

Arg Pro
260
Trp Lys

275

Asn Ile

55

Asp His Asn
70

Thr Phe Ile

85

Asn Asn Val

Arg Gln Gly

Pro Gly Thr
135
Ala Phe Gly

150

Val Leu Ala
165

Ile Thr Val

Ile Leu Tyr

Val Ile Glu

Arg Met Ser
230

Met Ile Lys

245

Leu Ala Pro

Thr Leu Lys

Glu Ala Val

295

Ile

Lys

Lys

120

Thr

Ser

Thr

Asn

200

Phe

Met

Pro

Lys

Thr

280

Asp

Pro Thr

Gln Thr

90

Gln Phe
105

Val His

Val Val

Leu Ala

Gln Thr
170
Gly Lys

185

Cys Asn

Asp Glu

250
Gly Ala
265

Asp Glu

Val Ile

75

Asp

Thr

Cys

Phe

155

Leu

Leu

Met

235

Thr

Glu

Gly

Pro

60

Ser

Ser

Val

Ser

Thr

Trp

Thr

300

Arg Lys

Arg Leu

Pro Tyr

Asp Ser

Pro Gly
190
Gly Thr

205

Phe Gln

Glu Lys

270

Lys Phe

285

Ile Thr

_59_

Asn Phe
80
Gln Val

95

Phe Gly

Glu Glu

His Thr

Thr Ser

160

Lys Ser
175

Ile Thr

Ala Leu

240
Tyr Thr
255

Ala Val

Asp His

Trp Gly
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Thr Ser
305

Lys Asn

Ala Tyr

Asp Lys

Arg Ser

370

Lys Leu

385

Glu Ala

Arg Glu

Asp Ala

Arg Gln

450

Ala Ala

465

Tyr Lys

Asp Glu

Gln Pro

Ile Pro

530

Met Lys

Pro Gln Asp Ala Leu Pro

Val Thr Asp
325
Met Gly Leu

340

Val Phe Ile
355

Ala Ala Ala

Ala Met Val

Glu Gly Leu

405

Ala Gly Cys
420

Tyr Glu Arg

435

Gly Ala Leu

Ala Gly Ile

Asp Gln Asp
485
Lys Glu Leu
500
Glu Asp Ala
515

Val Lys Ser

Pro Phe Leu

310

Pro

Gly

Val

Val

390

Asp

Ser

Cys

Ser

Pro

Asp

Thr

Ile Lys Lys

Pro Asn Thr

345

Ser Cys Thr
360

Val Arg Gly

375

Pro Gly Ser

Lys Ile Phe

Ile Cys Leu
425
Ala Ser Thr
440
Arg Thr His
455

Gly His Phe

Ser Ser Pro

Ser Ala Ala

Gln Asp

520

Asp Thr Pro

535

Leu Glu Gly

Thr Gly Ser

315
Ser Gly
330

Pro Leu

Asn Gly

Gln Lys

Gly Leu

395

410

Gly Met

Ser Asn

Leu Met

Val Asp

475

Lys Val

490

Tyr Asp

Ala Asn

Ala Lys

Ile Ser

Met

Lys

Arg

Leu

380

Val

Asn

Arg

Ser

460

His

Asp

Pro

540

Val Pro Asp
Glu Arg Ala
335

Ser Ile Lys

[le Glu Asp

Ala Ser Asn

Lys Lys Gln

Gly Phe Glu

Pro Asp

430
Asn Phe Glu
445

Pro Ala Met

Arg Glu Phe

Val Thr Ser
495

Ala Glu Pro
510

Glu Leu Lys

525

Ser Ser Ser

Pro Leu Asp

_60_

Pro
320

Leu

Val

Leu

400

Trp

Leu

Val

Asp

Lys
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545 550 555 560
Ala Asn Val Asp Thr Asp Ala Ile Ile Pro Lys Gln Phe Leu Lys Thr
565 570 575
Ile Lys Arg Thr Gly Leu Lys Lys Gly Leu Phe Tyr Glu Trp Arg Phe
580 585 590
Arg Lys Asp Asp Gln Gly Lys Asp Gln Glu Thr Asp Phe Val Leu Asn

595 600 605

Val Glu Pro Trp Arg Glu Ala Glu Ile Leu Val Val Thr Gly Asp Asn
610 615 620
Phe Gly Cys Gly Ser Ser Arg Glu His Ala Pro Trp Ala Leu Lys Asp
625 630 635 640
Phe Gly Ile Lys Ser Ile Ile Ala Pro Ser Tyr Gly Asp Ile Phe Tyr
645 650 655
Asn Asn Ser Phe Lys Asn Gly Leu Leu Pro Ile Arg Leu Asp Gln Gln

660 665 670

Ile Ile Ile Asp Lys Leu Ile Pro Ile Ala Asn Lys Gly Gly Lys Leu
675 680 685
Cys Val Asp Leu Pro Asn Gln Lys Ile Leu Asp Ser Asp Gly Asn Val
690 695 700
Leu Val Asp His Phe Glu Ile Glu Pro Phe Arg Lys His Cys Leu Val
705 710 715 720
Asn Gly Leu Asp Asp Ile Gly Ile Thr Leu Gln Lys Glu Glu Tyr Ile

725 730 735

Ser Arg Tyr Glu Ala Leu Arg Arg Glu Lys Tyr Ser Phe Leu Glu Gly
740 745 750
Gly Ser Lys Leu Leu Lys Phe Asp Asn Val Pro Lys Arg Lys Ala Val
755 760 765
Thr Thr Thr Phe Asp Lys Val His Gln Asp Trp
770 775
<210> 3
<211> 1116

<212> DNA

_61_



<213> Schizosaccharomyces pombe
<400> 3

atgtgtgcaa agaaaatcgt cgtcttacca ggagaccata ttggccctga aattgttgcet

tctgecttgg aggttttgaa agtcgttgag aagaagcgac ctgagttaaa actcgagttt
gaagaacaca agattggagg tgcctctatt gatgcctatg gaaccccttt gactgacgag
actgtgaagg cttgtttgga agctgacggt gttcttttgg gtgecgttgg tggtcectgaa
tggaccaacc ccaattgtcg tcctgagcaa ggtttattga agecttcgtaa gagtatgggt
gtttgggcca accttcgacc ttgcaacttt gccagcaagt ctttagtcaa gtacagecct
ttgaagcctg aaatcgttga aggtgtcgat ttttgtgttg tacgagaact tactggaggt

tgttactttg gtgagcgcac tgaggacaac ggatcgggtt atgctatgga cacttggcect

tacagtttgg aagaagtttc tcgtattgcet cgtttggetg cttggttage tgaaacttcc
aaccctcectg ctcececgtcac attactcgac aaagctaatg ttttggcaac ttctegtcett
tggcgcaaga ctgtagctaa gatttttaag gaggaatatc ctcaccttac cttaaaaaac
cagctcattg actccgcage catgcettttg gtcaagagec ctcgtacact taacggtgtt
gttttgactg acaacttgtt tggtgacatt atttcagatg aggcttctgt cattcctggt
agcttgggee ttttgectte tgectecctt tcecggtgtgg taggaaaatc agaagaaaag

gttcattgtt tggttgagcc cattcacggt agcgctcccg atatcgetgg caagggceatt

gttaatcctg ttggtacaat tttatctget tcccttctee ttcgttatgg tttgaatget
cctaaggagg ctgaagctat cgaagccgcec gtacgcaagg tcttggatga tacttcaatt
ggtggacgtg gtctttatac tcgegatttg ggaggtgagg cttctaccge tgatattact
aaggctgttg ttgaagaact tgaaaaaatt ttgtaa

<210> 4

<211> 371

<212> PRT

<213> Schizosaccharomyces pombe

<400> 4

Met Cys Ala Lys Lys Ile Val Val Leu Pro Gly Asp His Ile Gly Pro

1 5 10 15

Glu Ile Val Ala Ser Ala Leu Glu Val Leu Lys Val Val Glu Lys Lys
20 25 30

Arg Pro Glu Leu Lys Leu Glu Phe Glu Glu His Lys Ile Gly Gly Ala

_62_

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020
1080

1116
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Ser

Cys

65

Trp

Lys

Lys

Val

145

Tyr

Asn

Phe

Ser

225

Val

Val

Val

50

Leu

Thr

Ser

Ser

Asp

130

Arg

Ser

Val

Lys

210

Leu

Val

35

Asp

Asn Pro
Met
100
Leu Val
115

Phe Cys

Thr

Leu

Thr Ser
180
Leu

195

Met
Thr

Asp

Pro

260

Gly Lys

275

Tyr

Asp

Asn

85

Val

Lys

Val

Asp

165

Asn

Thr

Tyr

Leu

Asn

245

Ser

Ser

40

Gly Thr Pro
55

Gly Val Leu

70

Cys Arg Pro

Trp Ala Asn

Tyr Ser Pro
120
Val Arg Glu

135

Asn Gly Ser
150

Val Ser Arg

Pro Pro Ala

Ser Arg Leu

200

Pro His Leu
215

Leu Val Lys

230

Leu Phe Gly

Leu Gly Leu

Glu Glu Lys

280

Leu

Leu

Glu

Leu

105

Leu

Leu

Ile

Pro

185

Trp

Thr

Ser

Asp

Leu

265

Val

Thr

90

Arg

Lys

Thr

Tyr

170

Val

Arg

Leu

Pro

250

Pro

His

Asp

Pro

Pro

155

Arg

Thr

Lys

Lys

Arg

235

Ser

Cys

Glu
60

Val

Leu

Cys

140

Met

Leu

Leu

Thr

Asn
220

Thr

Ser

Leu

45

Thr Val Lys

Gly Gly Pro

Leu Lys Leu

95

Asn Phe
110

[le Val

125

Phe

Cys Tyr

Asp Thr Trp

Trp

175

Leu Asp Lys
190

Val Lys

205

Leu

Leu Asn Gly
Asp
255
Ser

Ser Leu

270

Val Glu Pro

285

_63_

80

Arg

Ser

Pro
160

Leu

Asp

Val
240

Ser
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His Gly Ser

290
Gly Thr Ile
305

Pro Lys Glu

Asp Thr Ser

Glu Ala Ser
355
Lys Ile Leu
370
<210> 5
<211> 2355
<212> DNA
<213> Cand
<400> 5
atggttacta

gtggtgcaca

gaggttactt
gtggattgta
aagaacttgg
cagaacgtca
gtccatacta
gactcccaca

gaagtcgaac

attagagtcg
attggtgtga
atagagaact
gcaagagctg
ttggccccaa

gatgagggceg

Ala Pro Asp Ile Ala Gly Lys Gly

295

Leu Ser Ala Ser Leu Leu Leu Arg

310

315

Ala Glu Ala Ile Glu Ala Ala Val

325

330

Ile Gly Gly Arg Gly Leu Tyr Thr

340

345

Thr Ala Asp Ile Thr Lys Ala Val

360

ida galbrata

cagagactaa aggtcctagg

aggatgagaa tggctcttac

ctccacaggce ctttgaaggt
ctttggccac agttgaccac
actctttcat tacacaaacc
agcaatttgg cgtaccatac
ttggtcctga gcaaggtttce
cttctactca cggtgcattc

acgtcttgge tacccaaact

acggtaagtt aagcccaggt
tcggtactge tggtggtact
tatctatgga agctcgtatg
gtatgatcaa accagacaat
ctggtgccga atgggacaag

ccaaattcga tcacgaaatc

accctatatg

ttgttgtaca

ttgactaatg
aacatcccaa
gactcccegcet
tttggtctaa
accttacctg

ggtgcattgg

atcattcaaa

attacatcta
ggttccgtca
tctatgtgta
gtcactttcg
getgttgett

gtcatcaaag

Ile Val Asn Pro Val

300

Tyr Gly Leu Asn Ala

320

Arg Lys Val Leu Asp

335

Arg Asp Leu Gly Gly

350

Val Glu Glu Leu Glu

365

ataaagtatt

ttgacagaca

cgaacagacc
ccgagtccag
tacaagtgaa
ccgagaagag
gtaccactgt
cattcggtat

gtaaatccaa

aggatttgat
ttgaatttgc
atatgtccat
aatatttcaa
actggaagac

gttcagaaat

_64_

tgatgcgcat

tctagtgcac

agtaagaagg
aaagagtttc
gactttggaa
acaaggtatc
ggtgtgtggt
cggtacctcc

gaatatgaga

tcttcatatc
tggtgaagct
tgaggccggt
aggaagacca
tttgcattct

tattccaact

60

120

180
240
300
360
420
480

540

600
660
720
780
840

900
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attacctggg

gctaatgtag
ttgaaaccaa
actaatggcc
gcceccaaata
gaagaagaag
tgttctatgt

acttccaaca

ccagccatgg
tataataacg
gaagctgegt
aatgatcagt
actaagccag
cttgaaaagg

aagagaaccg

ggaaaagata
ctcgttgtta
ttgaaagatt
aacagtttca
ctagttcctg
tctgattcgg

tgtctagtaa

caatacgaaa
cacttcccag
catcaagatt
<210> 6

<211> 784

<212> PRT

gtacttctcc

atgatccaat
acactccatt
gtattgaaga
tcaagagagc
ggcttgataa
gtctaggtat

gaaactttga

ctgctgctac
ctgacgatgc
atgagcacac
tgaaggacat
ttgctggtgg
ctaacgttga

gtttgagatc

aagaaacaga
ctggtgacaa
ttggtatcaa
agaatggttt
ttgcaaaggc
atggcaatgt

atggtctaga

agattagaag
ccaagcagtt

ggtaa

acaagatgcg

caagaagtcc
gaagagtatc
tttgagaaat
tatggttgtc
agttttcatt
gaacccagat

aggtcgtcaa

agctgttgca
taaagttact
tgaaccacaa
cccagtcgaa
tatggaccca
tactgatgct

aggtctattt

ttttgtgttg
ctttggttgt
gtcaattatt
gttaccaatt
tggtaagaat
tttggttgaa

tgacattggc

agaaaagtac

CCCaaaaaag

<213> C(andida galbrata

<400> 6

ctaccaatca

ggtatggaga
tatgtcgaca
gccgcetaagg
ccaggatccg
gcagctggcet
attttggaca

ggtgcecttat

ggtcactttg
atatcttctg
cagcceggtg
tccgaaacaa
tttgtegttt
attattccaa

tacgaatgga

aatgtcaacc
ggttcctcta
gctcecatcett
agaattgatc
ctcgttatta
cattttgaag

atcacattgc

tcattttatg

agaactccat

gtgcatcagt

gagctctcga
aggtcttcat
tcttaaatgg
gtttagtcaa
ttgaatggag
agtacgaacg

ctcgtacaca

tagacatcag
atgaagacga
atgccccaac
aaagattaaa
tgaatggttt
aacaattctt

gatttgtcaa

catggaggaa
gagaacacgc
tcggtgatat
aagataccat
acttaccaga
ttgaagcatt

agaaagaaca

aaggtggttc

taacgactta

tccagatcca

atacatgggc
tggttcatgt
tcataagatt
ggtacaagcc
agaagctggc
ttgtgcttcec

tttaatgtct

agaatttaaa
agaacttgaa
tgatgttgag
gacggacgat
ggctgctceca
gaaaacaatt

ggatgacagt

agctgaggtc
cccatgggct
tttctacaat
cgtaaacaag
tcaaaccatc
cagaaagcat

atacatcgac

taagttgcta

tgacactgtt

Met Val Thr Thr Glu Thr Lys Gly Pro Arg Thr Leu Tyr Asp Lys Val

_65_

960

1020
1080
1140
1200
1260
1320

1380

1440
1500
1560
1620
1680
1740

1800

1860
1920
1980
2040
2100
2160

2220

2280
2340

2355
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1

Phe Asp Ala His

Tyr

Leu
65

Lys

Lys

Leu

Ser

145

Lys

Ser

Ser

225

Ile

Asn

Thr

Thr

Phe

130

Thr

Val

Asn

Lys

Thr

210

Met

20

Asp Arg
35

Leu Thr

Thr Val

Leu Asp

Leu Glu

100
Glu Lys
115

Thr Leu

His Gly

Glu His

Met Arg

180
Asp Leu
195

Gly Ser

Glu Ala

Ala Arg Ala Gly

Val

His

Asn

Asp

Ser

85

Arg

Pro

Val

165

Val

Arg

Met

245

Val His

Leu Val

Ala Asn

55
His Asn
70

Phe Ile

Asn Val

GIn Gly

Gly Thr

135

Phe Gly

150

Leu Ala

Arg Val

Leu His

Met Ser
230

Ile Lys

10

Lys Asp Glu Asn Gly Ser Tyr

25

His Glu

40

Arg Pro

Ile Pro

Thr Gln

Lys Gln

105

120

Thr Val

Ala Leu

Thr Gln

Asp Gly

185

200

Phe Ala

Met Cys

Pro Asp

Val

Val

Thr

Thr

90

Phe

His

Val

Thr
170

Lys

Asn

Asn

250

Thr

Arg

75

Asp

Thr

Cys

Phe

155

Leu

Val

Met
235

Val

Ser

Arg
60

Ser

Ser

Val

Ser

220

Ser

Thr

30

Pro Gln

45

Val Asp

Arg Lys

Arg Leu

Pro Tyr

Asp Ser

Gln Ser

Pro Gly

190
Gly Thr
205

Ile Glu

Phe Glu

_66_

15

Leu

Ala

Cys

Ser

95

Phe

His

Thr

Lys

175

Asn

Tyr

255

Leu

Phe

Thr

Phe

80

Val

Thr

Ser

160

Ser

Thr

Leu

240

Phe
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Lys

Thr

305

Asp

Arg

Lys

385

Arg

Asp

Arg

465

Tyr

Gly Arg Pro Leu Ala Pro Thr

Tyr

290

Ser

Asn

Tyr

Lys

Asn
370

Arg

Lys

Asn

260
Trp Lys Thr

275

Val Ile Lys

Pro Gln Asp
Val Asp Asp

325
Met Gly Leu

340

Val Phe Ile
355

Ala Ala Lys

Ala Met Val

Glu Gly Leu

405

Ala Gly Cys
420

Tyr Glu Arg

435

Gly Ala Leu

Thr Ala Val

Asn Ala Asp

485

Leu His Ser

280

Gly Ser Glu
295

Ala Leu Pro

310

Ile Lys

Pro

Lys Pro Asn

Gly Ser Cys
360

Val Leu Asn

375

Val Pro Gly

390

Asp Lys Val

Ser Met Cys

Cys Ala Ser

440

Ser Arg Thr
455

Ala Gly His

470

Asp Ala Lys

Glu Glu Leu Glu Glu Ala Ala Tyr

Gly Ala Glu
265

Asp Glu Gly

Ile Pro

Ile Ser Ala

Lys Ser Gly
330
Thr Pro Leu

345

Thr Asn Gly

Gly His Lys

Ser Gly Leu
395

Phe

Leu Gly Met
425
Thr Ser Asn
His Leu Met
Phe Val Asp

475

Val Thr
490

Glu His Thr

Trp Asp Lys Ala Val

270
Ala Lys Phe

285

Thr Ile Thr
300
Ser Val Pro

Met

Lys Ser

Arg

Ile Ala Pro
380
Val Lys Val

Ala Gly Phe

Asn Pro Asp
430
Arg Asn Phe
445
Ser Pro Ala
460

Ile Arg Glu

Ser Ser Asp

Glu Pro Gln

_67_

Asp

Trp

Asp

Ala

335

Tyr

Asp

Asn

Met

Phe

His

Pro
320

Leu

Val

Leu

400

Trp

Leu

Lys

480

Asp

Pro
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Gly Asp

Val Glu

530

Ala Gly
545

Leu Glu

Leu Lys

Trp Arg

Val Leu

610
Gly Asp
625

Leu Lys

Ile Phe

Asp Gln

Lys Asn

690
Gly Asn
705

Cys Leu

Gln Tyr

Ala
515

Ser

Gly

Lys

Thr

Phe

595

Asn

Asn

Asp

Tyr

Asp

675

Leu

Val

Val

500

Pro

Met

580

Val

Val

Phe

Phe

Asn

660

Thr

Val

Leu

Asn

Asp

740

Thr

Thr

Asp

Asn

565

Lys

Lys

Asn

645

Asn

Val

Asp Val Glu
520
Lys Arg Leu

535

Pro Phe Val
550

Val Asp Thr

Arg Thr Gly

Asp Asp Ser

600

Pro Trp Arg
615

Cys Gly Ser

630

Ile Lys Ser

Ser Phe Lys

Val Asn Lys
680
Asn Leu Pro
695
Glu His Phe
710

Leu Asp Asp

Tyr Glu Lys

505

510

Asn Asp Gln Leu Lys Asp

Lys Thr

Val Leu

Asp Ala

570

Leu Arg

585

Gly Lys

Lys Ala

Ser Arg

Asn Gly

665

Leu Val

Asp Gln

730

Ile Arg

745

Asp Asp

540

Asn Gly

555

Ser Gly

Asp Lys

620

Glu His

Ala Pro

Leu Leu

Pro Val

Thr Ile

Ile Thr

Arg Glu

525

Thr Lys

Leu Ala

Pro Lys

Leu Phe

590

Glu Thr

605

Leu Val

Ala Pro

Ser Phe

Pro Ile

670

Ala Lys
685

Ser Asp

Phe Arg

Leu Gln

Lys Tyr

750

_68_

Ile

Pro

Ala

575

Tyr

Asp

Val

Trp

655

Arg

Ser

Lys

Lys

735

Ser

Pro

Val

Pro
560

Phe

Phe

Thr

640

Asp

Asp

His

720

Phe

ZIHSd 10-2011-0063576



ZIHSd 10-2011-0063576

Tyr Glu Gly Gly Ser Lys Leu Leu His Phe Pro Ala Lys GIn Phe Pro
755 760 765
Lys Lys Arg Thr Pro Leu Thr Thr Tyr Asp Thr Val His Gln Asp Trp
770 775 780
<210> 7
<211> 2331
<212> DNA

<213> C(andida albicans

<400> 7

atggctccta aaacattata cgacaaggtc tttgaagacc atatagttca taaagacgat 60
tctggttcat atttattata cattgataga catttagtcc atgaggttac ttccccacaa 120
gcatttgaag ggttaaagaa tgctggtcgt tcagtcagaa gaaccgattg tacattagcc 180
acagttgatc ataatatccc aactatttca agagcaaatt tcaagaatgt cgattcattc 240
atagagcaag atgattctag attgcaagtt aagactttag aacaaaacgt caaggatttt 300
gatgttactt attttggtat gacagacgac agacaaggta ttgtccatgt tgttggtcca 360
gaacaaggtt tcactttacc aggtaccact gttgtttgtg gtgactccca tacttctact 420
catggtgcct ttggttcatt ggecttttggt attggtactt ctgaagtgga acatgtttta 480
gctacgcaaa ctattattca agccaaatcg aaaaacatga gaattactat tgatggtgat 540
ttgtctgaag gtatcacttc gaaagatttg gttttgcatg tcattggtgt tattggtact 600
gctggtggta ctggttgtgt tattgaattt getggtaaag ccattgagaa tttgtcaatg 660
gaagcaagaa tgtcgatatg taatatggcc attgaagccg gtgccagagce tggtatgatce 720
aaaccagatg atactacatt caattacatc aaaggtagac cattggctcc aaagggacaa 780
gaatgggaaa aggccatgaa atattggaaa actttacata ctgatgaagg agctaagttt 840
gattacgata ttaaaattgc tgcttccgat attgttccaa ctatcacttg gggtaactca 900
ccacaagatg cgttaccaat aactgctagt gtcccagacc cagcaactgt gaccgatcca 960
attaagaaat cgggtatgga aagagcattg aaatatcaag gtttaactcc aaacacacct 1020
ttcaaagaaa tcaaaattga taaagcattc attggttcat gtaccaactc tcgtattgaa 1080
gatttaagag cagctgctaa agttgccaaa ggtcacaaaa aagccgacaa tgtgaaattg 1140
gtcttggtgg tgecgggttce tggtttaatt aaaaagcaag ctgaaaaaga aggtttggat 1200
aagatttttg aagccgetgg attttcatgg agagaagccg gatgttcaat gtgtcttggt 1260
atgaacccag atattttgga tcctgaagaa agatgtgctt ctacttccaa cagaaatttc 1320
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gaaggtcgtc aaggtgctcet
gctgctatta aaggtcattt
cctcaaatac aaattgctca
cacgaaaagg aatacattga
ccaaaagatg aaccagaatt
actcctagta ttgataacag

gccaatgttg atactgatgce

ggattaaaag atggtttgtt
gtggaaactg attttgtatt
acaggagaca attttggttg
tttggtatca aaagtataat
aaaaatttcc ttttgccaat
gttgttacat caggtcatag

gaaaccgacg aagtcttgat

gtcaatggat tagatgatat

gaagctaaaa gaagaatcaa

ataaaaggta ctaaaaagag

<210> 8

<211> 776

<212> PRT

<213> candida albican

<400> 8

ttcaagaacc
cactgatatt
tgaaattgaa
agatacccca
taaaagggcc
tttcaaagtt

cattattcca

ttatgaattg
gaatactgaa
tggatcaagt
tgcceccatca
cagaataccg
attgacgata

tgaacatttc

tggtttgact
gttttcttte

tatttacggt

S

catttgatgt
agagaatttg
gacaaagaat
gaaactcaag
agaaccgaga
ttaactggta

aaacaatttt

agatttgtta
ccatatagaa
cgtgagcatg
tttggtgata
caagaaatca
gatttgccaa

gatgtggaag

ttacaaaaag

ttggaaggag

aacagagcac

Met Ala Pro Lys Thr Leu Tyr Asp Lys Val Phe

1 5

10

His Lys Asp Asp Ser Gly Ser Tyr Leu Leu Tyr

20

25

Val His Glu Val Thr Ser Pro Gln Ala Phe Glu

35

40

Gly Arg Ser Val Arg Arg Thr Asp Cys Thr Leu

50

55

Asn Ile Pro Thr Ile Ser Arg Ala Asn Phe Lys

65 70

75

caccagccat ggctgetgcet
actatgccac acaagatgaa
tacaagaagc tgtttatgag
cagaaagact tgaagacatt
tcgacaactc tgctgetggt
ttactgctcc attatacaaa

tgaaaacaat caagagaacc

aaggtgaaaa tggtaaagat
aggcagaaat tttattggtg
ctcettggge tttgaaagat
tcttttataa taattctttt
ttgaatctaa attggttccce
accagcaaat cagagacggt

agtttagaaa acattgtttg

aagaatatat taaagaatat
gttctaaatt aatcaaacct

aagaatggta a

Glu Asp His Ile Val
15
Ile Asp Arg His Leu

30

Gly Leu Lys Asn Ala
45

Ala Thr Val Asp His

60

Asn Val Asp Ser Phe

80

_70_

1380
1440
1500
1560
1620
1680

1740

1800
1860
1920
1980
2040
2100

2160

2220
2280

2331

ZIHSd 10-2011-0063576



Ile Glu GIn Asp Asp

Val

Thr

His

Ser

225

Lys

Pro

His

Ser

Leu
305

Ile

Lys

Thr
130

Ser

Thr

Asp

Val

Phe

210

Pro

Lys

Thr

Asp
290

Pro

Lys

Asp Phe

100
Val His
115

Val Val

Leu Ala

Gln Thr

Gly Asp

180

Cys Asn

Asp Asp

Asp Glu

275

Ile Thr

Lys Ser

85

Asp

Val

Cys

Phe

165

Leu

Val

Lys

Met

Thr

245

Pro

Ser

Val

Val

Ser

230

Thr

Trp

Thr

Ser

310

Arg Leu Gln

Thr Tyr Phe
105
Gly Pro Glu
120
Asp Ser His
135

Ile Gly Thr

Gln Ala Lys

Ile Glu Asn

Phe Asn Tyr

Glu Lys Ala
265
Lys Phe Asp

280

Ile Thr Trp
295

Val Pro Asp

Val

90

Thr

Ser

Ser
170

Thr

Leu

250

Met

Tyr

Gly

Pro

Lys

Met

Ser

155

Lys

Ser

Ser

235

Lys

Lys

Asp

Asn

Ala

315

Gly Met Glu Arg Ala Leu Lys

Thr

Thr

Phe

Thr

140

Val

Asn

Lys

Thr

Met

220

Arg

Tyr

Ser
300

Thr

Tyr

Leu Glu Gln

95

Asp Asp Arg
110

Thr Leu Pro

125

His Gly Ala

Glu His Val

Met Arg Ile
175
Asp Leu Val
190
Gly Cys Val
205

Glu Ala Arg

Ala Gly Met

Arg Pro Leu

255

Trp Lys Thr
270

Lys Ile Ala

285

Pro Gln Asp

Val Thr Asp

Gln Gly Leu
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Asn

Gln

Gly

Phe

Leu

160

Thr

Leu

Met

Leu

Pro
320

Thr
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Pro Asn

Ser Cys

Ala Lys

370
Pro Gly
385

Lys Ile

Met Cys

Ala Ser

Arg Thr

450

Gly His

465

Pro Gln

Ala Val

Gln Ala

Arg Ala

530

Asp Asn
545

Ala Asn

Thr

Thr

355

Ser

Phe

Leu

Thr

435

His

Phe

Tyr

515

Arg

Ser

Val

Pro

340

Asn

His

420

Ser

Leu

Thr

500

Arg

Thr

Phe

Asp

325

Phe

Ser

Lys

Leu

405

Met

Asn

Met

Asp

Leu

Lys

Thr

565

Lys Glu Ile

Arg Ile

360

Lys Ala Asp

375

Ile Lys Lys
390

Ala Gly Phe

Asn Pro Asp

Arg Asn Phe
440
Ser Pro

455
Ile Arg Glu

470

Ala His

Glu Lys

Glu Asp
520
Ile Asp Asn

535

Val Leu Thr
550

Asp Ala

Lys

345

Asp

Asn

Ser

Met

Phe

Tyr
505

Pro

Ser

330

Leu

Val

Trp

410

Leu

Gly

Asp

Lys

Pro

570

Asp

Arg

Lys

395

Arg

Asp

Arg

Tyr

475

Asp

Asp

Thr
555

Lys

Lys

Leu
380

Lys

Pro

Lys

Asp

335
Ala Phe

350

Ala Ala Lys
365

Val Leu Val
Glu Gly Leu

Ala Gly Cys

415

Arg

Leu

Thr Gln Asp

Glu Leu

Thr Pro

510
Pro Glu Phe
525

Thr Pro Ser

Pro Leu Tyr

Phe Leu Lys

575

_72_

Val

Val

Asp

400

Ser

Cys

Ser

Lys

Thr

Lys

Lys
560

Thr
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Ile Lys Arg Thr Gly Leu Lys
580
Val Lys Gly Glu Asn Gly Lys

595

Thr Glu Pro Tyr Arg Lys Ala
610 615
Phe Gly Cys Gly Ser Ser Arg
625 630
Phe Gly Ile Lys Ser Ile Ile
645
Asn Asn Ser Phe Lys Asn Phe

660

Ile Ile Glu Ser Lys Leu Val
675
Thr Ile Asp Leu Pro Asn Gln
690 695
Val Leu Ile Glu His Phe Asp
705 710
Val Asn Gly Leu Asp Asp Ile

725

Ile Lys Glu Tyr Glu Ala Lys
740

Gly Gly Ser Lys Leu Ile Lys

755
Tyr Gly Asn Arg Ala Gln Glu
770 775
<210> 9
<211> 2358
<212> DNA

<213> Kluyveromyces lactis

<400> 9

atgactgctc ctgctgcectac cgaatcaaac ggtccacaaa ccttgtatga caaggttttc

Asp Gly Leu Phe Tyr
585
Asp Val Glu Thr Asp

600

Glu Ile Leu Leu Val
620
Glu His Ala Pro Trp
635
Ala Pro Ser Phe Gly
650
Leu Leu Pro Ile Arg

665

Pro Val Val Thr Ser
680
Gln Ile Arg Asp Gly
700
Val Glu Glu Phe Arg
715
Gly Leu Thr Leu Gln

730

Arg Arg Ile Lys Phe
745

Pro Ile Lys Gly Thr

760

Trp

Glu

Phe

605

Thr

Asp

Lys

Lys

Ser

Lys

765

Leu Arg Phe
590

Val Leu Asn

Gly Asp Asn

Leu Lys Asp

640

Ile Phe Tyr
655

Pro Gln Glu

670

His Arg Leu

Thr Asp Glu

His Cys Leu
720
Glu Glu Tyr

735

Phe Leu Glu
750

Lys Ser Ile

_73_
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caggaccata

ttggttcatg
gttagaagag
aagaattttg
actttggaac
caaggtatcg
gtgtgtggtg

ggtacctctg

aacatgagaa
ttacacatca
ggtcaagcaa
gaaggtggtg
ggtagacctt
ttacacaccg

atcccaacaa

ccagatccgg
tacatgggct
ggttcttgta
cataagaaag
aaacaagctg
gaagctggtt

tgtgcttcta

ttaatgtctc
gatcatgaat
aaaatcttgc
gtggatgaac
gaaacccctce

ttggacggta

aaacaatttt

ttgtccataa

aagttacttc
ttgattgtac
tcgatactgc
aaaacgttaa
tgcatattat
attcccatac

aagttgagca

tttacgttga
tcggtgtcat
ttgaggaact
ccagagccgg
tggctccaaa
atgaaggtgc

tcacttgggg

caaccatctc
tgactccaaa
ccaatgctag
ctgataatgt
aatctgaagg
gttctatgtg

cttccaacag

cagcaatggc
acagaaacag
aaaatgctgt
aagtcgatga
tcaaagatgc
ttgctgctcec

tgaagactat

ggatgaatct

tccacaagct
cttggctaca
atctttcatt
ggattttgga
tggtccagaa
ttctactcac

cgtcttggcet

tggtccattg
tggtactgceg
gtctatggaa
tttgattcaa
gggegetgaa
tcagtttgat

tacttctcca

tgatcctgct
cgttccattg
aattgaggat
taaattggct
cttagacaag
tctaggtatg

aaactttgaa

tgctgetgcet
cgatgttcca
ctatgaacac
tcaacaattg
tccaacatct
agttgacaag

taagagaaca

ggatcatatt

tttgaaggtt
gtggatcaca
aagcaagccg
gtcacatttt
caaggtttca
ggtgegtttg

aCccaaacca

tccccatcag
ggtggtactg
gcecgtatgt
ccagatcaaa
tggaacaagg
tacgatatca

caagatgcat

gtaaaggcta
aaagaacttt
ttgagagctg
atggttgtte
atttttgagg
aacccagata

ggccgtcaag

ggtattgctg
aaggtttcca
gaaaaagaac
gatatcccac
gctccaaaag
gcgaacgttg

ggtttgaaga

tgttgtatat

taaagaatgc
acatccctac
attcccgttt
ttggtatgac
cattgccagg
gtgcacttge

ttattcaggc

tgacttctaa
gttgtgttat
ccatgtgtaa
ctactttcga
ctgtcgecta
ctattaaatc

tgccaatcac

ctgtggaaag
ctatcgataa
ctgctgecegt
caggttctgg
aagctggttt
ttttggaccc

gtgctctatce

gtcatttcgt
ttgagcaaga
caatcgaaga
cttctgatca
gtatggatcc
acactgatgc

gtggtttgtt

_74_

tgatagacat

tggtagaaaa
tgaatccaga
gcaagttcaa
tgatgctaga
caccactgtg
atttggtatt

caagtcgaag

ggatttgatc
cgaattcgca
tatggccatc
ttacatcaag
ctggaagact
aactgatgtc

tgectetgtt

agctttgaaa
ggtctttatce
cgttaaggga
tttggtgaag
cgaatggaga
tgaagaacgt

tagaactcat

tgacattaga
agctgaagac
gggegagtca
tgtaacaaag
tttcctaaaa
catcattcca

ctatgaatgg

120

180
240
300
360
420
480

540

600
660
720
780
840
900

960

1020
1080
1140
1200
1260
1320

1380

1440
1500
1560
1620
1680
1740

1800
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aggttcacca aaggtcctga cggtaaggat
ccttggagaa atgctgaaat cttggtcatt
agagaacacg caccatggge cttgaaggat
ttcggtgaca ttttctacaa caattccttce
gaagatttaa tcgtagaaaa gctttcgcca
gatttaccat cgcagaagat catggatgct

gttgagectt tcagaaaaca ctgtttggtt

cagaaagaag agtacattgc taagtatgaa
gaaggtggtt ccaaactaat aaaacctatc
agggctcaag agtggtaa

<210> 10

<211> 785

<212> PRT

<213> Kluyveromyces lactis
<400> 10

Met Thr Ala Pro Ala Ala Thr Glu
1 5

Asp Lys Val Phe Gln Asp His Ile

20

Tyr Leu Leu Tyr Ile Asp Arg His
35 40
Gln Ala Phe Glu Gly Leu Lys Asn
50 55
Asp Cys Thr Leu Ala Thr Val Asp
65 70
Lys Asn Phe Val Asp Thr Ala Ser

85

Leu Gln Val Gln Thr Leu Glu Gln
100

Phe Phe Gly Met Thr Asp Ala Arg

115 120

Pro Glu Gln Gly Phe Thr Leu Pro

gtagaaactg
actggtgata
ttcggtatca
aaaaacggtt
ttggcagaag
gaaggtaatg

aacggtcttg

gccatgagaa

aagggtacta

Ser Asn Gly
10
Val His Lys

25

Leu Val His

Ala Gly Arg

His Asn Ile
75
Phe Ile Lys

90

Asn Val Lys
105

GIn Gly Ile

Gly Thr Thr

attgggtctt
actttggttg
agtgtatgat
tgcttccaat
ctggtgctaa
ttcttgtgga

atgatattgg

gagacaggtt

agaagagtcc

Pro Gln Thr

Asp Glu Ser

30

Glu Val Thr

45

gaacgttgaa
tggttcttcec
tgccccatct
cagacttcct
attgatagtc
tcatttcgat

tatcacaatg

ctctttctta

atttggtaac

Leu Tyr
15

Gly Ser

Ser Pro

Lys Val Arg Arg Val

60

Pro Thr Glu

Gln Ala Asp

Ser Arg
80
Ser Arg

95

Asp Phe Gly Val Thr

Val His Ile
125

Val Val Cys

_75_

Gly Asp

1860
1920
1980
2040
2100
2160

2220
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Ser

145

Ser

Thr

Asp

Lys

Phe

Thr

305

Pro

Arg

Leu

130

His

Thr

Lys

Val

Tyr

Asp
290

Trp

Asp

Ser

Asp

370

Thr

Ser

Ser

Thr

195

Leu

Val

275

Tyr

Pro

Leu

Ile

355

Ser

Lys
180

Ser

Ser

Lys

260

Asp

Thr

Lys

340

Asp

Thr

Val

165

Asn

Lys

Thr

Met

Arg

245

Tyr

Ser

Thr

325

Tyr

Lys

135
His Gly

150

Glu His

Met Arg

Asp Leu

Gly Cys

215

Arg Pro

Trp Lys

Thr Ile

Pro Gln

310

Ile Ser

Met Gly

Val Phe

Leu Arg Ala Ala Ala

375

Ala Phe Gly Ala

Val

200

Val

Arg

Leu

Leu

Thr

280

Lys

Asp

Asp

Leu

Leu Ala

170
Tyr Val
185

Leu His

Met Ser

250
Ala Pro
265

Leu His

Ser Thr

Ala Leu

Pro Ala

330

Thr Pro

345

Val Val

155

Thr

Asp

Phe

Met

235

Pro

Lys

Thr

Asp

Pro

315

Val

Asn

Cys

Lys

140

Leu

220

Cys

Asp

Asp

Val

300

Lys

Val

Thr

380

Ala Phe

Thr Ile

Pro Leu

190

Gly Val

205

Asn Met

Gln Thr

Ile Pro

Thr Ala

Ala Thr

Pro Leu

350

Asn Ala
365

His Lys

_76_

Gly

175

Ser

Thr
255

Trp

Thr

Ser

Val

335

Lys

Arg

Lys

Pro

240

Phe

Asn

Val

320
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Asp Asn
385

Lys Gln

Phe Glu

Asp Ile

Phe Glu

450

Ala Met

465

Asp His

Glu Pro

Gln Leu

530

Lys Asp
545

Leu Asp

Lys Ser

Lys Asp
610

Ala Glu

Val Lys Leu Ala Met Val Val Pro Gly Ser

Ala Glu Ser

405

Trp Arg Glu
420

Leu Asp Pro

435

Gly Arg Gln

Glu Tyr Arg
485
Glu Asp Lys

500

515

Asp Ile Pro

Ala Pro Thr

565

Ile Pro Lys
580

Gly Leu Phe

595

Val Glu Thr

Ile Leu Val

390

470

Asn

Pro

Ser

550

Tyr

Asp

Gly Leu Asp Lys

410

Gly Cys Ser Met

Ala Leu Ser Arg

Ser Asp Val Pro
490
Leu Gln Asn Ala
505
Glu Ser Val Asp
520
Ser Asp His Val

535

Ala Pro Lys Gly

Pro Val Asp Lys

570

Phe Leu Lys Thr
585

Glu Trp Arg Phe

600

Trp Val Leu Asn

615

395

Ile

Cys

Ser

Thr

His

475

Lys

Val

Thr

Met

555

Thr

Val

Phe

Leu

Thr

His

460

Phe

Val

Tyr

Lys

540

Asp

Asn

Lys

Lys

Glu

620

Thr Gly Asp Asn Phe Gly

Gly Leu Val

Glu Glu Ala

Gly

Ser

445

Leu

Val

Ser

Val

525

Pro

Val

Arg

605

Pro

Cys

Met
430

Asn

Met

Asp

His
510

Asp

Thr

Phe

Asp

Thr

590

Pro

415

Asn

Arg

Ser

Asp

Pro

Leu

Thr

575

Gly

Asp

Lys

400

Pro

Asn

Pro

Arg

480

Lys

Leu

Lys
560

Asp

Leu

Trp Arg Asn

Gly

_77_

Ser

Ser
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625

Arg Glu His

Ile Ala Pro

Gly Leu Leu
675
Ser Pro Leu
690
Gln Lys Ile
705

Val Glu Pro

Gly Ile Thr

Arg Arg Asp
755

Pro Ile Lys

770

Trp

785

<210> 11

<211> 2292

<212> DNA

<213>

<400> 11

atgggacaaa

acttaccttc
gagggtctca
gaccacaaca
gaggaagact

cggtactttg

630

Ala Pro Trp Ala Leu Lys

645
Ser Phe

660

Pro Ile

Ala Glu

Met Asp

710

Phe Arg Lys His Cys Leu

725

Met Gln
740

Arg Phe

Gly Thr

cactctacga

tgttcattga
agaacgccgg
ttcccaccac
cgecggttgca

gcatggacga

Gly Asp Ile Phe

Arg Leu Pro Glu

Ala Gly Ala Lys

Ala Glu Gly Asn

Lys Glu Glu Tyr

635
Asp Phe
650
Tyr Asn

665

Asp Leu

680

Leu Ile

695

Val Leu
715

Val Asn

730

745

Ser Phe Leu Glu Gly Gly

760

775

Yarrowia lipolytica

caaggtcttt gcggaccacg

ccggcacctt gtgcacgagg
acgacaggtg cgacgtaagg
gacgcgaaag gacttcaagt
gtgcacgact ctggagcaga

caagcgacag ggaattgtge

640

Gly Ile Lys Cys Met
655

Asn Ser Phe Lys Asn

670

Ile Val Glu Lys Leu
685
Val Asp Leu Pro Ser
700
Val Asp His Phe Asp
720
Gly Leu Asp Asp Ile

735

Lys Tyr Glu Ala Met
750
Ser Lys Leu Ile Lys

765

Lys Lys Ser Pro Phe Gly Asn Arg Ala Gln Glu

780

ttgtccacga ggacaatggc

tcacatctcc gcaggegttt
actgcactct ggccacggtce
cgatcggcac atttatcaag
acgtcaagga ctttggegtg

acgttgtggg tcctgagcaa

_78_
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ggcttcactce

gegttcggag

cagaccatca
ccgggceatca
ggaactggaa
cgaatgtcca
gacgagacca
gagaaggccg

gacgtcaaca

gacgctctge
cgggccggaa
gagattgctg
cgggcecegeeg
gttgtgeegg
tttgaggctg

cctgacattc

cgacagggtg
atcaccggca
attggegagg
aagaaaatga
gtggcecegagg
ggaatcgecg

ttcctcaaga

aaggaggtgg
aaggcttcga
gcteectggg
attttctaca
atcaagtcca

aaccagaagg

tgcccggaac

ctctggegtt

tccaggccaa
cctccaagga
ccgtcatcga
tgtgcaacat
cctteeggta
tcacctactg

tcaagggcga

ccatcacggg
tcgagegtgce
tggacaaggt
ctgccattgt
gcteeggtcet
cgggcttcga

tcaaccccceg

ctctttcgeg
agctgactga
acgaggagat
agaccgccac
aaaacatcac
cgectetgec

ccatcaagcg

acggcaagca
ttctggttgt
ctctggcecga
acaactcgtt
agctcatgcec

tgctgcatgg

caccgtggtt

tggaatcgga

gtccaagaac
tctgattctg
gttctgegge
ggcgattgag
catccggggce
gaagactctg

ggacattatc

ctcegttcecc
gctggagtac
cttcattgga
tcggggaaaa
ggtcaagcga
atggcgagag

cgagcgatgt

cacccatctg
cgtgegggac
ggctgaggcece
cgtgacccag
ctcgtcagcec
caaggccaac

aactggactg

ggagaagacc
ttccggegac
ctttggcatc
caagaacggc
cgtggcecgac

cgacgaggtg

tgcggcgact

acctccgagg

atgcggatca
cacattatcg
gaggcgatcc
ggaggagctce
cgacctctgg
cattcggact

cccaccgtca

gacccctceca
atgggtctgg
tcctgtacca
aagaaggccg
aaggccgaag
gctggetgtt

gcttcecacct

gtttcgeeeg
tacctgccca
aagtatgacg
gcggaccctg
accggcatcc
gtggacaccg

tcctegggtce

gactttatgc
aactttggct
cggtgcatca
ctgctgcecca
aagggceggct

ctggtggacc

cgcacacctc

tcgagcacgt

acgtctccgg
gegtcattgg
gagacctctc
gagccggcat
ctccecgaggg
cggacgcgga

cctggggtac

aggagaccga
aggccaacac
actcgcgaat
actccgtggt
ccgagggtct
ccatgtgtct

ccaaccgtaa

ccatggcggce
aggacgaggc
aggagaaaca
tcgatgagca
ccaagttcct
acgccatcat

tctttttcga

tcaacgtggc
gtggctcette
ttgctecttce
tccgggtcga
ctctgaccgt

actttgaggt

_79_

tacccatggt

gctggegacce

caaactgcag
cactgctgga
catggaggct
gatcgctccce
cgccgagtgg
gttcgatatt

ctctectcag

tcccatcaag
tccectcaac
cgaggatctg
gcgagcecatg
ggacaaggtc
gggtatgaac

ctttgagggt

tctggcectgga
caagattgtg
gcecegecegte
gaccgacgcece
ggaggtatct
ccccaageag

gtggcgattc

tccectgggat
ccgagaacac
ttttggcgac
cgccgacgtce
ggatctgcecc

cgaggacttc

420

480

540
600
660
720
780
840

900

960
1020
1080
1140
1200
1260

1320

1380
1440
1500
1560
1620
1680

1740

1800
1860
1920
1980
2040

2100
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cgaaagcact gtctggtcaa cggtctggac gatatcggac tcaccatgca gaaggaggag

ttcatcaagg cctacgaggc caagcgatct gataagttct ccttceccttga gtccaacacc

gactctctca ttgtcaaccc cgtcaagggt accaagaagt ctgctcttgg agtcactgec

caggagtggt ag

<210> 12

<211> 763

<212> PRT

<213> Yarrowia lipolytica

<400> 12

Met Gly Gln Thr Leu Tyr Asp Lys

1

Glu Asp

Glu Val

GIn Val

50
Pro Thr
65

Glu Glu

Asp Phe

Val His

Val Val

130

Leu Ala

145

Gln Thr

5

Val

Asn Gly Thr Tyr Leu Leu Phe

20

25

Thr Ser Pro Gln Ala Phe Glu

35
Arg Arg Lys Asp Cys
55
Thr Thr Arg Lys Asp
70
Asp Ser Arg Leu Gln

85

Gly Val Arg Tyr Phe
100
Val Val Gly Pro Glu
115
Cys Gly Asp Ser His
135
Phe Gly Ile Gly Thr

150

Ile Ile Gln Ala Lys

165

40

Thr

Phe

Cys

Gly

120

Thr

Ser

Ser

Leu

Lys

Thr

Met

105

Ser

Lys

Phe Ala Asp His Val Val

10

15

Ile Asp Arg His Leu Val

30

Gly Leu Lys Asn Ala Gly

Ser

Thr

90

Asp

Phe

Thr

Val

Asn

170

45
Thr Val Asp His
60
Ile Gly Thr Phe
75

Leu Glu GIn Asn

Asp Lys Arg Gln
110
Thr Leu Pro Gly
125
His Gly Ala Phe
140
Glu His Val Leu

155

Met Arg Ile Asn

_80_

Asn

Ile

Val

95

Gly

Thr

Gly

Ala

Val

175

His

His

Arg

Lys
80

Lys

Ile

Thr

Thr

160

Ser

2160

2220
2280

2292
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Gly Lys Leu Gln Pro Gly Ile

Ile Gly Val
195
Cys Gly Glu

210

Cys Asn Met
225

Asp Glu Thr

Asp Ser Asp

275

Ile Ile Pro
290

Ile Thr Gly

305

Arg Ala Gly

Thr Pro Leu

Thr Asn Ser
355
Gly Lys Lys
370
Ser Gly Leu
385

Phe Glu Ala

Leu Gly Met

180

Ile

Thr

Trp

260

Thr

Ser

Asn

340

Arg

Lys

Val

Asn

Gly Thr Ala

Ile Arg Asp

215

[le Glu Gly
230

Phe Arg Tyr

245

Glu Lys Ala

Glu Phe Asp

Val Thr Trp
295
Val Pro Asp
310
Glu Arg Ala
325

Glu Ile Ala

Ile Glu Asp

Ala Asp Ser

375

Lys Arg Lys
390

Gly Phe Glu

405

Thr Ser Lys

185
Gly Gly Thr
200

Leu Ser Met

Gly Ala Arg

250

Val Thr Tyr
265

[le Asp Val

280

Gly Thr Ser

Pro Ser Lys

Leu Glu Tyr
330
Val Asp Lys

345

Leu Arg Ala
360

Val Val Arg

Ala Glu Ala

Trp Arg Glu

410

Asp Leu

Gly Thr

Glu Ala

220

Ala Gly
235

Arg Pro

Trp Lys

Asn Ile

Pro Gln

300
Glu Thr
315

Met Gly

Val Phe

Ala Ala

Ala Met

380
Glu Gly
395

Ala Gly

Val Ile Glu
205

Arg Met Ser

Met Ile Ala

Leu Ala Pro

255

Thr Leu His

Lys Gly Glu

Asp Ala Leu

Asp Pro Ile

Leu Glu Ala

335

Ala Ile Val
365

Val Val Pro

Leu Asp Lys

Cys Ser Met

415

Pro Asp Ile Leu Asn Pro Arg Glu Arg Cys Ala

_81_

Phe

Met

Pro

240

Ser

Asp

Pro

Lys

320

Asn

Cys

Arg

Val
400

Cys

Ser
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Thr

His

Leu

465

Pro

Ser

Pro
545

Phe

Met

Leu
625

Ile

Ser

Leu

450

Thr

Pro

Val

530

Leu

Leu

Trp

Leu

Asp

610

Phe

Asn
435

Val

Asp

Asp
515

Thr

Pro

Lys

Arg

Asn

595

Asn

Asp

Tyr

Asp Ala Asp

420

Arg

Ser

Val

Asp

Val

500

Lys

Thr

Phe

580

Val

Phe

Phe

Asn

Val

660

425

Asn Phe Glu Gly Arg Gln Gly Ala Leu

Pro Ala

Arg Asp

470

Glu Glu
485

Lys Lys

Gln Thr

Ile Pro

Ala Asn

550
Ile Lys
565

Lys Glu

Ala Pro

Gly Cys

Gly Ile

630
Asn Ser
645

Ile Lys

Met
455

Tyr

Met

Met

Asp

Lys

535

Val

Arg

Val

Trp

615

Arg

Phe

Ser

440

Ala

Leu

Lys

520

Phe

Asp

Thr

Asp

Asp

600

Ser

Cys

Lys

Lys

Ala Leu Ala Gly

Pro Lys

Thr Ala
505

Val Ala

Leu Glu

Thr Asp

Gly Leu

570
Gly Lys
585

Lys Ala

Ser Arg

Asp

475

Lys

Thr

Val

555

Ser

Ser

Glu

Ala

635

460

Tyr

Val

Ser

540

Ser

His
620

Pro

Asn Gly Leu Leu

650

Leu Met Pro Val

665

445

Ile

Asp

Thr

Asn

525

Lys

Leu

605

Ser

Pro

430

Ser

Thr

Lys

Pro

Leu

Thr

590

Val

Pro

Phe

Asp

670

_82_

Arg Thr

Gly Lys

Ile Val

480

Glu Lys
495

Ala Asp

Thr Ser

Ala Ala

Lys Gln

560
Phe Phe
575

Asp Phe

Val Ser

Trp Ala

Gly Asp

640
Arg Val
655

Lys Gly
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Gly Ser Leu Thr Val Asp Leu Pro Asn Gln Lys
675 680
Glu Val Leu Val Asp His Phe Glu Val Glu Asp
690 695
Leu Val Asn Gly Leu Asp Asp Ile Gly Leu Thr
705 710 715
Phe Ile Lys Ala Tyr Glu Ala Lys Arg Ser Asp

725 730

Glu Ser Asn Thr Asp Ser Leu Ile Val Asn Pro
740 745

Lys Ser Ala Leu Gly Val Thr Ala GIn Glu Trp
755 760

<210> 13

<211> 2313

<212> DNA

<213> Pichia stipitis

<400> 13

atggcaccca gaacattata cgacaaggtc tttgaagacc

tctggatcgt atctcttata catagacaga catttagttc

gcttttgaag gtttgaagaa tgctggaaga cctgtcagaa

actgttgacc acaatatccc cactatttct cgtgtcaact
atagaccagg acgattcaag attacaagtg gaaaccttgg
gacgtgacct attttggcat ggacgattcc agacagggta
gaacaagggt tcactttgec tggtaccaca gttgtttgtg
catggtgcct tcggggettt ggetttcgga attggtacct
gcaacccaga cgattatcca ggccaagtct aagaacatga

ttgtccgaag gaatcacttc taaggacttg gtcttgcatg

gecceggtggta ctggttgtgt catcgagttt gectggtaagg
gaagccagaa tgtccatctg caacatggcet attgaagccg
aagccagatc agactacctt tgactacatc agtggtagac
gaattagaga aagcattggc ttactggaaa actttgcatt

gattacgaca tcaagatcgc tgcttcagat atcgtgccta

Val Leu His
685

Phe Arg Lys

700

Met Gln Lys

Lys Phe Ser

Val Lys Gly

750

atattgtcca
acgaagtgac

gaaccgattg

tcaagaacgt
aacagaacgt
ttgttcacat
gtgactctca
ctgaagtcga
gaatctctgt

tcattggtgt

caattgaaag
gagcacgtgc
cattagctcc
ctgatgaagg

caatcacatg

_83_

Gly Asp

His Cys

Glu Glu
720
Phe Leu

735

Thr Lys

caaggacgaa
atctccacag

tactttagca

cagttcgttc
caaggacttt
tgtcggcecca
cacttctacc
gcatgtcttg
agagggtgat

cattggtact

tttgtcaatg
tggtatgatc
taagggagct
tgctcatttt

gggtaactca

60
120

180

240
300
360
420
480
540

600

660
720
780
840

900
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cctcaggatg

atcaagaaat

ttggtagata
gacttgagag
gttcttatcg
aagatctttg
atgaacccag
gagggtcgtce

gctgctatca

cctgetgttce
cacgaaaagg
cctaaggaac
tttggtgttc
atcattccta
tacgaagcca

ttgaacgtag

tgtggttctt
attgccccat
attagaattc
aaattgacta
gtggaccact
attggcttga

aagttctcct

tctatctatg
<210> 14
<211> 770

<212> PRT

<213> Pichia stipitis

<400> 14

ccctecectat

caggtatgga

tcaagattga
ctgctgccaa
ttcctggatc
aagctgctgg
atattttaga
aaggtgctcg

aaggtcactt

acattgaaca
aagtcattga
cagaatccaa
tcactggtat
agcagttctt
gatacgtgaa

agccataccg

cgagagaaca
cctttggtga
ctgctgatgt
tcgacttgcec
ttgacgtcga
ccttacagaa

tcttagaagg

gtgtcaaagc

cactgccagt

aagagccttg

caaggccttt
ggtcgctaag
tggattgatc
tttctegtgg
tcctgaagag
ttccagaaca

cactgatatc

cgaagtcgaa
agacactcca
gaaggccaag
tactgctcct
gaagaccatt
ggaccctgta

taaggctgag

cgctccatgg
tatcttctac
gattcaatcc
tgcccagcaa
agaattcaga
ggaagagttc

tggctccaag

acaagaatgg

gttccagacc

aagtaccagg

attggttcgt
ggccacaaga
aaagcccagg
agagaagccg
agatgtgctt
catttgatgt

cgtgaattcg

gacaaacttc
ggaacagaac
actgctgctc
ttggacaaag
aagagaactg
actggcaaag

atcttgttag

gctctcaagg
aataattcgt
actttatatc
attagagatg
aagcattgct
atcagcaagt

ttaatcaagc

tga

cagcacatgt

gcttaactcce

gtactaacgc
aggctgacaa
ctgagaagga
gttgttcgat
ctacgtctaa
ctcctgecat

actacgatac

tccaagatgc
aggaaagact
catctggagg
ctaacgtcga
gtttgaagtc
acgttgaaac

tcactggtga

actttggtat
tcaagaacgg
ctgtcgtcac
gagaaaccga
tagttaatgg
acgaagctgt

ctatcaaagg

gactgaccct

taacacccgt

ccgtatcgag
cgtcaagttg
aggtttggac
gtgtcttggt
cagaaacttc
ggctgetgcet

atctgatgaa

tgtgtacgaa
ttatgacatt
aattgacaag
cactgatgct
aggtttattc
agactttgtt

caactttggg

caagtgtatg
tttgttgccc
tgctggcecac
cgaagtcttg
tttggacgat
cagaagagag

taccaagaag

Met Ala Pro Arg Thr Leu Tyr Asp Lys Val Phe Glu Asp His Ile Val

1

5

10

_84_

15

960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1860

1920
1980
2040
2100
2160
2220

2280

2313
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His

Val

Val

Thr

Val

His

Ser

225

Lys

Pro

Lys Asp Glu
20
His Glu Val

35

Arg Pro Val
50

Ile Pro Thr

Asp Gln Asp

Lys Asp Phe

100

[le Val His
115

Thr Val Val

130

Ala Leu Ala

Thr Gln Thr

Val

Phe Ala Gly

210

Ile Cys Asn

Pro Asp Gln

Lys

Ser

Thr

Arg

Asp
85

Asp

Cys

Phe

165

Leu

Val

Lys

Met

Thr

245

Gly Ser Tyr Leu Leu

25

Ser Pro Gln Ala Phe

Arg

Ser
70

Ser

Val

Val

Ser

230

Thr

Gly Ala Glu Leu Glu Lys

40

Thr Asp Cys
55

Arg Val Asn

Arg Leu Gln

Thr Tyr Phe

105

Gly Pro Glu
120

Asp Ser His

135

Ile Gly Thr

Gln Ala Lys

Glu Gly

Gly Thr

200

Ser

Phe Asp Tyr

Thr

Phe

Val

90

Thr

Ser

Ser

170

Thr

Leu

250

Tyr

Leu

Lys

75

Met

Ser

155

Lys

Ser

Ser

235

Ser

Ala Leu Ala

Ile

Gly

60

Asn

Thr

Asp

Phe

Thr

140

Val

Asn

Lys

Thr

Met

220

Arg

Tyr

Asp Arg His
30
Leu Lys Asn

45

Thr Val Asp

Val Ser Ser

Leu Glu Gln
95
Asp Ser Arg

110

Thr Leu Pro
125

His Gly Ala

Glu His Val

Met Arg Ile

175

Asp Leu Val

190
Gly Cys Val
205

Glu Ala Arg

Ala Gly Met

Arg Pro Leu
255

Trp Lys Thr

_85_

Leu

His

Phe

80

Asn

Phe

Leu
160

Ser

Leu

Met

Leu
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His Ser

Ser Asp

290

Leu Pro
305

Ile Lys

Pro Asn

Ser Cys

Ala Lys

370
Pro Gly
385

Lys Ile

Met Cys

Ala Ser

Arg Thr

450
Gly His
465

Pro Ala

Ala Val

Asp

275

Lys

Thr

Thr

355

Ser

Phe

Leu

Thr

435

His

Phe

Val

Tyr

260

Val

Thr

Ser

Arg

340

Asn

His

420

Ser

Leu

Thr

His

500

Gly

Pro

325

Leu

Lys

Leu

405

Met

Asn

Met

Asp

485

His

265

Ala His Phe Asp
280

Thr Ile Thr Trp

295

Ser Val Pro Asp
310

Met Glu Arg Ala

Val Asp Ile Lys
345
Arg Ile Glu Asp

360

Lys Ala Asp Asn
375

Ile Lys Ala Gln

Ala Gly Phe Ser

Asn Pro Asp Ile

425

Arg Asn Phe Glu
440
Ser Pro Ala Met
455
Ile Arg Glu Phe
470

Glu His Glu Val

Glu Lys Glu Val

505

Tyr Asp Ile

Gly Asn Ser

300

Pro Ala His

315
Leu Lys Tyr
330

Ile Asp Lys

Leu Arg Ala

Val Lys Leu
380
Ala Glu Lys
395
Trp Arg Glu
410

Leu Asp Pro

Gly Arg Gln

460

Asp Tyr Asp
475

Glu Asp Lys

490

Ile Glu Asp

270
Lys Ile Ala Ala
285

Pro Gln Asp Ala

Val Thr Asp Pro

320

Gln Gly Leu Thr
335

Ala Phe Ile Gly

Ala Ala Lys Val

Val Leu Ile Val

Glu Gly Leu Asp

400

Ala Gly Cys Ser
415

Glu Glu Arg Cys

Gly Ala Arg Ser

Ala Ala Ile Lys

Thr Ser Asp Glu
480
Leu Leu Gln Asp

495

Thr Pro Gly Thr

510

_86_

ZIHSd 10-2011-0063576



Glu Gln Glu Arg Leu Tyr Asp

Ala

Thr

545

Ser

Lys

Arg

625

Tyr

Asp

705

Val

Lys

515
Lys Thr Ala
530

Gly Ile Thr

Ile Pro Lys

Gly Leu Phe

580

Asp Val Glu
595

Glu Ile Leu

Glu His Ala

Ala Pro Ser

Leu Leu Pro

660

Pro Val Val

675

Gln Ile Arg

690

Val Glu Glu

Gly Leu Thr

Arg Arg Glu

740

Pro Ile Lys

Ala Pro Ser
535
Ala Pro Leu

550

Gln Phe Leu
565

Tyr Glu Ala

Thr Asp Phe

Leu Val Thr

615

Pro Trp Ala
630

Phe Gly Asp

645

Ile Arg Ile

Thr Ala Gly

Asp Gly Glu
695
Phe Arg Lys
710
Leu Gln Lys
725

Lys Phe Ser

Gly Thr Lys

Ile Pro Lys

520

Asp

Lys

Arg

Val

600

Leu

Pro

His

630

Thr

His

Phe

Lys

Lys

Thr

Tyr

585

Leu

Asp

Lys

Phe

665

Lys

Asp

Cys

Leu

745

Ser

570

Val

Asn

Asn

Asp

Tyr

650

Asp

Leu

Leu

Phe

730

Glu Pro Glu

Asp

Asn

555

Lys

Lys

Val

Phe

Phe

635

Asn

Val

Thr

Val

Val

715

Tyr

Lys
540

Val

Arg

Asp

Asn

Leu
700

Asn

Ser

525

Phe

Asp

Thr

Pro

Pro
605

Cys

Ser

Asp

685

Val

Lys

Ser

Val

Ser

Gly

Thr

Gly

Val

590

Tyr

Lys

Phe

Ser

670

Leu

Asp

Leu

Tyr

Lys

750

Lys

_87_

Lys

Val

Asp

Leu

575

Thr

Arg

Ser

Cys

Lys

655

Thr

Pro

His

Asp

735

Leu

Ala

Lys

Leu

560

Lys

Lys

Ser

Met
640

Asn

Leu

Phe

Asp

720

Gln
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755

Glu Trp
770

<210> 15

<211> 2532

<212> DNA

760

<213> Roseburia inulinivorans

<400> 15
atgggcaatt
catttgtatg
tttaaggcca

ctaaagaatt

gccecctagag
gaaactgtcg
ttgctggctg
atggccccag
tacaatggtg
ggagtaaaag

agtacaaaga

gctaatagat
aggcaagaac
agcttccagg
agtggtcatt
gatttaaagg
gttaagttaa

tattccttat

aatgatttga
ttgtctataa
actagaaccg
gtgcataggg
ccgcaggtte

cctttggaaa

acgattcaac
ctaaaatgcc
ccgaaggtca

tgccaattat

gttgccaaac
aaacgcgttc
ccgatgctta
aaactctaag
tcggtcatgt
agaaggttag

tgtgtttctt

atgccaagat
tattaacaat
aggcctgceca
caatttccce
aaggtagctt
atgatctgaa

ttcaaaactt

gttttatgtg
gagtttggca
gtataggctt
gtgctactat
ctggtaaaac

tggtgtttag

accgatagct
tgaaattgag
acctgttgtt

cataagacca

gtatccagaa
agctgaccca
ttggaaaggt
agccatgaag
cacagttcaa
gaaagagatg

ggagagcatt

ggccgaggaa
cgccagggtt
atccttttgg
aggtagattt
aactagggaa
taagtgcagg

aatcgttggg

tatcacggca
tggtagttce
acctgcttat
ggatgaagca
tgatggetgg

taatggttat

aaaagtgata
gccgcetagag
atgagaaagg

gaagaactga

ttctcatacg
ttttatattt
aaaacaacct
cataacttct
tatgaaacag
gagaattgtc

ttaatatcgt

atggctgaaa
tgcaaaaacg
ttcatacaac
gatcaatata
tatgctcagg
gatgctgect

ggccaaacgg

tctgaacacg
aaagcactgc
tacaatgatg
agaaattaca
cacgatgcag

gataacggtg

765

ggattaaaag
cagagctaat
ctagagcttt

ttgttggctce

agtggttaga
cagaagaaac
cagagttggc
tcacccctgg
tattagcaat
attttggtga

gtgatgecegt

aagaaacaga
ttcctgaatt
aagtgcttca
tgtatcctta
aactgatcga
ctgctgaggg

ttcaaggaag

tctttttacc
ttatgagagc
aagtcatcat
acataatagg
cattctttaa

aaattgcatc

_88_

attggttgat
tactgaatcc
tgaacatata

aactacaatt

ggctgaattt
gaagaaacgt
aacttcatat
aaactacttc
cggcttgaat
tgccgattat

aatcacttat

tgctgcaagg
cccagccgaa
aattgaatcc
ttacgaaaag
ttgtatctgg
ctttgcagga

ggacgccacce

gatgccgtcg
agctgaattg
accagctttg
atgtgtcgaa
catgtgcaga

tatacaaact

60
120
180

240

300
360
420
480
540
600

660

720
780
840
900
960
1020

1080

1140
1200
1260
1320
1380

1440
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ggtaacgtag

ctatataaca
ttggccccat
gctcaggaag
gttgctgata
ggtgaattaa
ggtgacatcg

gacgtgatcg

aagagatatg
gatgaagttg
tttaagaatc
ccactaggcg
gatggegttg
gtcgccaagt

CCaaccgcaa

ttcgatcaac
gcgceaggcecc
ctttttacca
gacaatagat
<210> 16

<211> 794

<212> DNA

aatcttttca

tagaacttat
tgccatttga
gcggcegceaat
gcttgtatac
agaaagcgtt
caatgcaggt

ctaatacaat

aagagatcca
atgaattagc
caaggggtgg
ctcaaacggg
gtccgacatce
tggatcatgc

tggcaggtga

aaggtatgca
accctgaaaa
cattgtccaa

ag

gagttttgat

ggtaaatgcc
gtcatgtttg
ctataatttc
gattaagaaa
ggaaatgaat
Cgcgaaggga

ccgtcaagtt

tgaaatgata
tagagaagca
catgtatcaa
ggccacaccce
aggcttcgat
tatagcctct

aaagggctta

catgcaattt
gtattcaggc

gtcattacaa

<213> Roseburia inulinivorans

<400> 16
atgaaagaat

gatggccectg

tgctgtaatc
aaagtcatgg
ccttattacc
ccagaatttt

gagagcatgg

atcttaatac

gtgtgcgtac

ctgaaagcca
gtaaagatgt
ttcaatcagg
ccettggect

cgtacgcaaa

ttcaggtaga

aattgtgttt

aagcttcgaa
tacagtcgcc
tggtggtatc
attgagagct

gtacgaagta

gagtttatgg

gacaacgcga
gttgatgact
actggtccac
ttggtgttcg
tatggtaagg
ctaaaagatg

cttgaaatgg

cttgagttac
gcttactttt
gceggecettt
gatggacgtt
atatccggac
aatggtacct

gaatccttca

aacgtagtag
ttaattgtca

gatgatataa

atatttgata

ctaaaaggtt

gttgaaacaa
gaggttatga
accttatcgg
gcaaaggatt

atagaaactc

aagcttacag

tagattatgc
gtataaagag
agggetttgg
aggagaagag
gtttggatgce
ccggacagga

aattaccaga

caaagtatgg
acacaagacc
atccecgtgtc
tggcgcatac
caacagcttc
tatttaatat

tatcgttgat

acagggctac
gagtggcagg

tcaaacgtac

tccagaggta

gtgccecttag

tgacgattaa
agacggtaga
gtggcgaatg
tgggcatatc

ttcttecgta

_89_

aaaacaaatg

ccacgcaaag
aggaatgtcc
tattgcaaac
aattacgatg
cacaaccgct
agtgggtcce

agatgtaaga

taatgatata
attagaaact
cgctaatgtg
acccgtggceg
ttgcaattct
gaagatgcac

ccgtggttat

actgcttgat
ttattctgcec

cgaacaagca

ttctattcac

atgcagatgg

tggaaaacct
aagagacatg
tactttgcaa
cacggcaata

tttggatacg

1500

1560
1620
1680
1740
1800
1860

1920

1980
2040
2100
2160
2220
2280

2340

2400
2460
2520

2532

60

120

180
240
300
360

420
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tatttaatgg

aacttgagga

atcagagtac
aaattcgcag
ggtcagggta
tctaatgaac
caaatcggtg

<210> 17

acatcaaaca

tgttagaaaa

ctgtcatccc
atacactgcc
aatacgaagg
agatgaaagc

gtta

<211> 3378

<212> DNA

tatgaatcct

cgccttaaga

aggattcaac
tggagttaga
attgaacagg

ttttcaagaa

<213> artificial sequence

<220><223>
<400> 17

ggatccgttt

aaagtgatag
ccgctagagce
tgagaaaggc
aagaactgat
tctcatacga
tttatatttc

aaacaacctc

ataacttctt
atgaaacagt
agaattgtca
taatatcgtg
tggctgaaaa
gcaaaaacgt

tcatacaaca

atcaatatat
atgctcagga

atgctgcctc

synthesized double coding region

aaacaggagg

gattaaaaga
agagctaatt
tagagctttt
tgttggctca
gtggttagag
agaagaaacg

agagttggca

cacccctgga
attagcaatc
ttttggtgat
tgatgccgta
agaaacagat
tcctgaattc

agtgcttcaa

gtatccttat
actgatcgat

tgctgagggce

gccaaaatca

ttggttgatc
actgaatcct
gaacatatac
actacaattg
gctgaatttg
aagaaacgtt

acttcatata

aactacttct
ggcttgaatg
gccgattata
atcacttatg
gctgcaagga
ccagccgaaa

attgaatcca

tacgaaaagg

tgtatctggg

tttgcaggat

gagaaacata

gtcgegceatt

gcaactgagc
caaatacaca
gactatccga

atgattcaaa

tgggcaatta

atttgtatgc
ttaaggccac
taaagaattt
cccctagagg
aaactgtcga
tgctggetgce

tggcceccaga

acaatggtgt
gagtaaaaga
gtacaaagat
ctaatagata
ggcaagaact
gcttccagga

gtggtcattc

atttaaagga
ttaagttaaa

attccttatt

aagaatacac

ctggtcagac

aggaactact
tcttgccata

tgggggacac

agaacacttc

cgattcaaca

taaaatgcct
cgaaggtcaa
gccaattatce
ttgccaaacg
aacgcgttca
cgatgcttat

aactctaaga

cggtcatgtc
gaaggttagg
gtgtttcttg
tgccaagatg
attaacaatc
ggcctgecaa

aatttcccca

aggtagctta
tgatctgaat

tcaaaactta

_90_

tggtcatgat

cgaactgatc

agatattgca
tcataatttt
tgagaaaccc

cctacattgc

ccgatagcta

gaaattgagg
cctgttgtta
ataagaccag
tatccagaat
gctgacccat
tggaaaggta

gccatgaagce

acagttcaat
aaagagatgg
gagagcattt
gccgaggaaa
gccagggttt
tcettttggt

ggtagatttg

actagggaat

aagtgcaggg

atcgttgggg

480

540

600
660
720
780

794

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020

1080
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gccaaacggt
ctgaacacgt
aagcactgct

acaatgatga

gaaattacaa
acgatgcagc
ataacggtga
agtttatgga
acaacgcgat
ttgatgactg

ctggtccaca

tggtgttcga
atggtaaggg
taaaagatgc
ttgaaatgga
ttgagttacc
cttactttta

ccggecttta

atggacgttt
tatccggacc
atggtacctt
aatccttcat
acgtagtaga
taattgtcag

atgatataat

aaagaatatc
ggcectggtg
tgtaatcctg
gtcatgggta
tattaccttc

gaattttcce

tcaaggaagg
ctttttaccg
tatgagagca

agtcatcata

cataatagga
attctttaac
aattgcatct
agcttacaga
agattatgcc
tataaagaga

gggetttggt

ggagaagaga
tttggatgcc
cggacaggaa
attaccagaa
aaagtatggt
cacaagacca

tceegtgtec

ggcgcataca
aacagcttct
atttaatatg
atcgttgatc
cagggctaca
agtggcaggt

caaacgtacc

ttaatacttc
tgcgtacaat
aaagccaaag
aagatgttac
aatcaggtgg

ttggectatt

gacgccacca
atgccgtcgt
gctgaattga

ccagctttgg

tgtgtcgaac
atgtgcagac
atacaaactg
aaacaaatgc
cacgcaaagt
ggaatgtccg

attgcaaacg

attacgatgg
acaaccgctg
gtgggtcceeg
gatgtaagaa
aatgatatag
ttagaaactt

gctaatgtge

ccegtggegg
tgcaattctg
aagatgcacc
cgtggttatt
ctgcttgatg
tattctgccc

gaacaagcag

aggtagaata
tgtgtttcta
cttcgaagtt
agtcgccgag
tggtatcacc

gagagctgca

atgatttgag
tgtctataag
ctagaaccgg

tgcatagggg

cgcaggttce
ctttggaaat
gtaacgtaga
tatataacat
tggccccatt
ctcaggaagg

ttgctgatag

gtgaattaaa
gtgacatcgc
acgtgatcgc
agagatatga
atgaagttga
ttaagaatcc

cactaggcgc

atggegttgg
tcgccaagtt
caaccgcaat
tcgatcaaca
cgcaggccca
tttttaccac

acaatagata

tttgatatcc
aaaggttgtg
gaaacaatga
gttatgaaga
ttatcgggtg

aaggatttgg

ttttatgtgt
agtttggcat
tataggctta

tgctactatg

tggtaaaact
ggtgtttagt
atcttttcag
agaacttatg
gccatttgag
cggcgcaatc

cttgtatacg

gaaagcgttg
aatgcaggtc
taatacaatc
agagatccat
tgaattagct
aaggggtggc

tcaaacgggg

tccgacatca
ggatcatgct
ggcaggtgaa
aggtatgcac
ccctgaaaag
attgtccaag

ggaaggaaaa

agaggtattc
cccttagatg
cgattaatgg
cggtagaaag
gcgaatgtac

gcatatccac

_91_

atcacggcat
ggtagttcca
cctgecttatt

gatgaagcaa

gatggctgge
aatggttatg
agttttgatg
gtaaatgccg
tcatgtttgg
tataatttca

attaagaaat

gaaatgaatt
gCgaagggac
cgtcaagttc
gaaatgatac
agagaagcag
atgtatcaag

gccacacceg

ggcttcgata
atagcctcta
aagggcttag
atgcaattta
tattcaggct
tcattacaag

acgcgttatg

tattcacgat
cagatggtgc
aaaacctaaa
agacatgcct
tttgcaacca

ggcaatagag

1140
1200
1260

1320

1380
1440
1500
1560
1620
1680

1740

1800
1860
1920
1980
2040
2100

2160

2220
2280
2340
2400
2460
2520

2580

2640
2700
2760
2820
2880

2940
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agcatggcgt acgcaaagta cgaagtaata

ttaatggaca tcaaacatat gaatcctgag
ttgaggatgt tagaaaacgc cttaagagtc
agagtacctg tcatcccagg attcaacgca
ttcgcagata cactgcctgg agttagacaa
cagggtaaat acgaaggatt gaacagggac
aatgaacaga tgaaagcttt tcaagaaatg

atcggtggtt aggtcgac

<210> 18

<211> 60

<212> DNA

<213> artificial sequence
<220><223> primer

<400> 18

aaccaagtaa tacatattca aatctagagc
<210> 19

<211> 60

<212> DNA

<213> artificial sequence
<220><223> primer

<400> 19

gtaagcgtga cataactaat tacatgatta
<210> 20

<211> 60

<212> DNA

<213> artificial sequence
<220><223> primer

<400> 20

aatccaaaca aacacacata ttacaatagc tgaggatgaa agaatatctt aatacttcag

<210> 21

<211> 60

<212> DNA

gaaactcttc ttccgtattt ggatacgtat

aaacataaag aatacactgg tcatgataac
gcgcattctg gtcagaccga actgatcatc
actgagcagg aactactaga tattgcaaaa
atacacatct tgccatatca taattttggt
tatccgatgg gggacactga gaaaccctct

attcaaaaga acacttccct acattgccaa

tgaggatggg caattacgat tcaacaccga

attaactatc tattgtctgc ttgttcggta

_92_

3000

3060
3120
3180
3240
3300
3360

3378

60

60

60
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<213> artificial sequence

<220><223> primer

<400> 21

cataaatcat aagaaattcg cttactctta attaataacc accgatttgg caatgtaggg 60
<210> 22

<211> 594

<212> DNA

<213> artificial sequence

<220><223> synthetic double terminator fragment

<400> 22

taagagtaag cgaatttctt atgatttatg atttttatta ttaaataagt tataaaaaaa 60
ataagtgtat acaaatttta aagtgactct taggttttaa aacgaaaatt cttattcttg 120
agtaactctt tcctgtaggt caggttgett tctcaggtat agcatgaggt cgctcttatt 180
gaccacacct ctaccggcat gccgagcaaa tgcctgcaaa tcgctccecca tttcacccaa 240
ttgtagatat gctaactcca gcaatgagtt gatgaatctc ggtgtgtatt ttatgtcctce 300
agaggacaac acctgtggta ctagttctag agcggceccgec cgcaaattaa agccttcgag 360
cgtcccaaaa ccttctcaag caaggttttc agtataatgt tacatgcecgta cacgegtctg 420
tacagaaaaa aaagaaaaat ttgaaatata aataacgttc ttaatactaa cataactata 480
aaaaaataaa tagggaccta gacttcaggt tgtctaactc cttecttttc ggttagageg 540
gatgtggggg gagggcgtga atgtaagegt gacataacta attacatgat taat 594
<210> 23

<211> 316

<212> DNA

<213> Saccharomyces cerevisiae

<400> 23

gagtaagcga atttcttatg atttatgatt tttattatta aataagttat aaaaaaaata 60
agtgtataca aattttaaag tgactcttag gttttaaaac gaaaattctt attcttgagt 120
aactctttcc tgtaggtcag gttgctttct caggtatagec atgaggtcge tcttattgac 180
cacacctcta ccggcatgcec gagcaaatgce ctgcaaatcg ctccccattt cacccaattg 240
tagatatgct aactccagca atgagttgat gaatctcggt gtgtatttta tgtcctcaga 300
ggacaacacc tgtggt 316
<210> 24

_93_



<211> 270

<212> DNA

<213> Saccharomyces cerevisiae

<400> 24
gacctcgagt
ctctaaccga
tagttatgtt
gacgcgtgta
cgaaggcttt
<210> 25
<211> 643

<212> DNA

catgtaatta
aaaggaagga
agtattaaga
cgcatgtaac

aatttgcggc

gttatgtcac
gttagacaac
acgttattta
attatactga

cggtacccaa

<213> Saccharomyces cerevisiae

<400> 25
gaaatgaata
atacgtcgat
aaaatctcaa
ttteettttt
ttggagtcac
aatggaaaag

tctgttctct

caattacgcc
catgttgtct
ctctatcaat
gtcatatata
<210> 26
<211> 753

<212> DNA

acaatactga
atagataata
aaatgtgtgg
ccattctagc
gctgecgtga
catgagctta

tctgactttg

ctcacaaaaa
aacggatttc
ttcagttatt

accataacca

cagtactaaa
atgataatga
gtcattacgt
agccgtcggg
gcatcctctce
gegttgcetcee

actcctcaaa

cttttttect
tgcacttgat
gttcttectt

agtaatacat

<213> Saccharomyces cerevisiae

<400> 26

gcttacattce
ctgaagtcta
tatttcaaat

aaaccttgct

taattgccta
cagcaggatt
aaataatgat
aaaacgtggce
tttccatatc
aaaaaagtat

aaaaaaaaat

tcttettege
ttattataaa
gegttattcet

attcaaatct

acgccctcecc
ggtcectatt
ttttettttt

tgagaaggtt

cttggcttca
atcgtaatac
aggaatggga
atcctctcett
taacaactga

tggatggtta

ctacaatcaa

ccacgttaaa
aagacaaaga
tctgttctte

aga

cccacatccg
tattttttta
tttctgtaca

ttgggacgct

catacgttgc
gtaatagttg
ttcttetatt
tcgggctcaa
gcacgtaacc
ataccatttg

cagatcgctt

ttttatcect
cataatactt

tttttetttt

gcatgcttge atttagtcgt gcaatgtatg actttaagat ttgtgagcag gaagaaaagg

gagaatcttc taacgataaa cccttgaaaa actgggtaga ctacgctatg ttgagttgct

_94_

60
120
180
240

270

60
120
180
240
300
360

420

480
540
600

643

60

120
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acgcaggctg
caatgcagac
aacacatgca
gtgatgtcta
cccacacaca
cttteegttc

agatccactg

aacgagttgt
ctacttgggt
gtectttett
ttaataatcc

<210> 27

cacaattaca
gacagatcta
gtgatgcacg
agtaaccttt
agcttcgtct
cctgccagcet

aggtgaaatt

ggctgttgec
ttgttatata
aattctgttg

aaacaaacac

<211> 1716

<212> DNA

cgagaatgct
aatgaccgtg
cgcgatggtg
atggtatatt
tttcttgaag
gatggaaaaa

tcagctgaca

agggagggtg
acaaagaaga
taattacctt

acatattaca

<213> Bacillus subtilis

<400> 27
atgttgacaa

gttgttgatt

attgatgcgg
gaacaaaacg
gtgttagtca
actgaaggag
cggacacatc
gaagttcaag

gcagggcragg

aatacgaaaa
atcagtgcgg
aaaggcggaa
ccatttgttg
tttggcecgta

gttgttctga

aagcCaacaaa

gcttagtgga

tatttgacgc
cagcattcat
catcaggacc
accctgtcegt
aatctttgga
atgtaaaaaa

ctggggeege

acgtgegtgc
ccatagcaaa
gaccggaagce
aaacatatca
tcggtttgtt

cgatcggcta

agaacaaaaa

gcaaggtgtc

tttacaagat
ggcccaagea
gggtgectcet
tgcgettgcet
taatgcggceg
tataccggaa

ttttgtgagce

tgttgcagceg
aatccaaaca
aattaaagcg
agctgecggt
ccgcaaccag

tgacccgatt

cccgectagg
tcggtgaagt
ctaagttaca
tcttaatgtg
aaaagaggaa
ggttagtgga

gcgagtttca

gttctcaact
aataatgaac
cctttgtaat

ata

tcecttgtga

acacatgtat

aaaggacctg
gtcggecegtt
aacttggcaa
ggaaacgtga
ctattccagc
gctgttacaa

tttccgcaag

ccaaaactcg
gcaaaacttc
gttcgcaage
accctttcta
cctggegatt

gaatatgatc

atttaaggct
gttcgccaaa
tatatatata
gaaagatact
gctcgctaaa
acgatgaaga

tgatcgtgat

tttaatgtat
tgattctctt

tttttttgta

aaaacagagg

ttggcattcc

aaattatcgt
taactggaaa
caggcctgct
tccgtgcaga
cgattacaaa
atgcatttag

atgttgtgaa

gtcctgecage
ctgtegtttt
ttttgaaaaa
gagatttaga
tactgctaga

cgaaattctg

_95_

aagggacgtg
cttttcggtt
tatagccata
agcgcgegea
tgggattcca
ataaaaagag

gaacaatggt

ggccaaatcg
cctecttett

attattcttc

ggcggagcett

aggtgcaaaa

tgceeggeac
accgggagtc
gacagcgaac
tcgtttaaaa
atacagtgta
gatagcgtca

tgaagtcaca

agatgatgca
ggtcggcatg
ggttcagett
ggatcaatat
gcaggcagat

gaatatcaat

180
240
300
360
420
480

540

600
660
720

753

60

120

180
240
300
360
420
480

540

600
660
720
780
840

900

ZIHSd 10-2011-0063576



ggagaccgga caattatcca tttagacgag attatcgctg

cctgatcttg aattgatcgg tgacattccg tccacgatca
gtgaaagtgg aatttgcaga gcgtgagcag aaaatccttt
catgaaggtg agcaggtgcc tgcagattgg aaatcagaca
gttaaagagt tgcgtaatgc agtcgatgat catgttacag
cacgccattt ggatgtcacg ttatttccge agctacgage
aacggtatgc aaacactcgg cgttgegett ccttgggcaa

ccgggagaaa aagtggtttc tgtctctggt gacggeggtt

ttagagacag cagttcgact aaaagcacca attgtacaca
tatgacatgg ttgcattcca gcaattgaaa aaatataacc
ggaaatatcg atatcgtgaa atatgcggaa agcttcggag
tcaccagacc agctggcaga tgttctgegt caaggcatga

atcgatgtcc cggttgacta cagtgataac attaatttag

gaattcgggg aactcatgaa aacgaaagct ctctag
<210> 28

<211> 255

<212> PRT

<213> Bacillus subtilis

<400> 28

Met Lys Arg Glu Ser Asn Ile Gln Val Leu Ser
1 5 10

Gln Pro Val Ser Gln Ile Tyr Gln Val Ser Thr

20 25
Asp Gly Val Tyr Asp Gly Asp Phe Glu Leu Ser
35 40
Gly Asp Phe Gly Ile Gly Thr Phe Asn Lys Leu

50 55

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

85 90

acattgatca tgcttaccag

atcatatcga acacgatgct
ctgatttaaa acaatatatg
gagcgcaccce tcttgaaatce
taacttgcga tatcggttcg
cgttaacatt aatgatcagt
tcggegette attggtgaaa

tcttattctc agcaatggaa

ttgtatggaa cgacagcaca
gtacatctgc ggtcgatttc
caactggctt gcgcgtagaa
acgctgaagg tcctgtcatce

caagtgacaa gcttccgaaa

Arg Gly Gln Lys Asp
15
Met Thr Ser Leu Leu
30
Glu Ile Pro Lys Tyr
45
Asp Gly Glu Leu Ile

60

Asp Gly Thr Ala Thr
80
Ser Phe Thr Phe Phe

95

_96_

960

1020
1080
1140
1200
1260
1320

1380

1440
1500
1560
1620
1680

1716
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Thr Pro Asp Met Thr
100
Phe Glu Lys Glu Ile

115

Ile Arg Ile Asp

130

Glu Leu Gln Glu Lys

GIn Pro Ile Phe Asn
165

Leu Thr Pro Ala Tyr

180

His Phe Ile Asp Glu

195

Val Leu Glu Asp Cys

210

Leu Arg Leu Pro Asn

225

Pro Asp Phe Ala Lys

245

<210> 29
<211> 8946
<212> DNA
<213>
<220><223> vector

<400> 29

His

Asn

Gly

Pro

150

Phe

Gly

Thr

Thr

230

Asp

Lys Ile Asp Ala Lys
105
Ser Met Leu Pro Ser

120

Leu Phe Lys Lys Val

135

Tyr Val Pro Met Val
155

Asp Asn Val Arg Gly

170

Asn Gly Ile Ala Val

185

Arg Asn Ser Gly Gly

200

Val Thr Ser Gln
215

Ala Asp Phe Phe Asn

235

[le Glu Thr Thr Glu

250

artificial sequence

tcgegegttt cggtgatgac ggtgaaaacc tctgacacat

cagcttgtct gtaagcggat gccgggagceca gacaageccg

ttggcgggtg tcggggetgg cttaactatg cggcatcaga

accataaatt cccgttttaa gagcttggtg agcgctagga

gaacacggca ttagtcaggg aagtcataac acagtccttt

Met Thr Arg Glu Asp
110
Arg Asn Leu Phe Tyr

125

Gln Thr Arg Thr Val

Glu Ala Val Lys Thr

160

Thr Ile Val Gly Phe
175

Leu

Ser Gly Tyr His

190
His Val Phe Asp Tyr
205
Lys Met Asn Met Asn
220
Ala Asn Leu Asp Asn

240

Gly Ser Pro Glu

255

gcagctcecg gagacggtca
tcagggegeg tcagegggtg
gcagattgta ctgagagtgce
gtcactgcca ggtatcgttt

cccgcaattt tctttttcta

_97_

60
120
180
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300
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ttactcttgg

teettteett
atgaattata
aggcaagata
atgaaaccaa
cgatcttccc
ttaacgtcca

ccggetggtce

ctgaagactg
taaaaaggtt
atctttcgaa
atctctcttg
ccctecacgt
aggctcttgce

ccaccaaagg

atacatgtgt
actgaagatg
ccttttttcet
gaaataccgc
ttttgttaaa
aaatcggcaa

cagtttggaa

ccgtctatca
cgaggtgeeg
ggggaaagcc
gggegetgge
cgeecgcetaca
gatcggtgeg

gattaagttg

cctectcectag

cccctagegg
cattatataa
aacgaaggca
gattcagatt
agaaaaagag
cacaggtata

gctaatcegtt

cgggattgcet
tggatcagga
caggccgtac
cgagatgatc
tgattgtctg
ggttgccata

tgttcttatg

atatatgtat
acaaggtaat
ttttgetttt
acagatgcgt
attcgcgtta
aatcccttat

caagagtcca

gggcgatggce
taaagcacta
ggcgaacgtg
aagtgtagcg
gggegegteg
ggcctetteg

ggtaacgcca

tacactctat

atgactcttt
agtaatgtga
aagatgacag
gcegatctcett
gcagaagcag
gggtttetgg

gagtgcattg

ctcggtcaag
tttgcgectt
gcagttgtcg
ccgeattttc
cgaggcaaga
agagaagcca

tagtgacacc

acctatgaat
gcatcattct
tetttttett
aaggagaaaa
aatttttgtt
aaatcaaaag

ctattaaaga

ccactacgtg
aatcggaacc
gCgagaaagg
gtcacgcetge
cgccattcge
ctattacgcc

gggttttccec

atttttttat

ttttttctta
tttcttcgaa
agcagaaagc
taaagggtgg
tagcagaaca
accatatgat

gtgacttaca

cttttaaaga
tggatgaggc
aacttggttt
ttgaaagctt
atgatcatca
cctcgeccaa

gattatttaa

gtcagtaagt
atacgtgtca
tctcttgaac
taccgcatca
aaatcagctc
aatagaccga

acgtggactc

aaccatcacc
ctaaagggag
aagggaagaa
gcgtaaccac
cattcaggct
agctggcgaa

agtcacgacg

gecteggtaa

gcgattggcea
gaatatacta
cctagtaaag
tccectageg
ggccacacaa
acatgctctg

catagacgac

ggccectactg
actttccaga
gCaaagggag
tgcagaggct
ccgtagtgag
tggtaccaac

agctgcagca

atgtatacga
ttctgaacga
tcgacggatc
ggaaattgta
attttttaac
gatagggttg

caacgtcaaa

ctaatcaagt
cceecgattt
agcgaaagga
cacacccgece
gcgcaactgt
agggggatgt

ttgtaaaacg

_98_

tgattttcat

ttatcacata
aaaaatgagc
cgtattacaa
atagagcact
tcgcaagtga
gccaagcatt

catcacacca

gcgegtggag
gcggtggtag
aaagtaggag
agcagaatta
agtgcgttca
gatgttccct

tacgatatat

acagtatgat
ggcgegettt
tatgcggtgt
aacgttaata
caataggccg
agtgttgtte

gggcgaaaaa

tttttggggt
agagcttgac
gcgggegeta
gcgcttaatg
tgggaagggc
gctgcaagge

acggccagtg

360

420
480
540
600
660
720

780

840
900
960
1020
1080
1140

1200

1260
1320
1380
1440
1500
1560

1620

1680
1740
1800
1860
1920
1980

2040
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agcgegcegta
acggcegegece
ttctecgattc
aacaagagga
agttgatgga
taaataacgg

ccatgtttcc

acgcaagccc
tcacatacgt
tacgtaatag
ggattcttct
ctttcgggct
tgagcacgta

ttaataccat

caacagatcg
aaattttatc
agacataata
ttetttttcet
aggccaagtt
tgttaaacca

ttattgtagg

ggcctgaage
gtacggcetgg
tggcaaagaa
atataaagga
gaaaggacta
ttgaagggcc

ctagtatcga

ggtgtgagga
cctatattgg

agaaggattt

atacgactca
actggtagag
tttagtaccc
actacacgga
tccaactggce
cggtacgcca

aatgcccttc

taagaaatga
tgcatacgtc
ttgaaaatct
atttttectt
caattggagt
accaatggaa

ttgtctgttc

cttcaattac
cctcatgttg
cttctctate
tttgtcatat
cgtcaagggc
gattgactac

tgcttcttca

ccatacaatc
gtggtacaat
tttcatagaa
cgaatttggt
caaaaccggt
tactattgac

ggaaatcgaa

gttattatac
cagtcctaga

agaagacaaa

ctatagggcg
agcgactttg
gaccaggaca
agctctaaag
accgectggct
gtgccaccag

atgcctccaa

ataacaatac
gatatagata
caaaaatgtg
tttccattct
cacgctgcecg
aagcatgagc

tcttctgact

gccectcacaa
tctaacggat
aatttcagtt
ataaccataa
tttattagag
tgcaagaaag

ggcttcggac

ggtgtttcat
aatatcttct
gatgcatttt
aaaattgatt
aatgtttata
gtagaaagag

gaaacacgta

gaagattgtt
acttataaaa

gccaagttga

aattgggtac
tatgccccaa
aggaaaagga
atggcaacca
tgaacaacaa
taccgttacc

cggctactat

tgacagtact
ataatgataa
tgggtcatta
agcagccgtc
tgagcatcct
ttagecgttgce

ttgactcctc

aaactttttt
ttctgcactt
attgttcttc
ccaagtaata
atgttcatcc
caattggctt

tagctactag

acgagactgg
ttaaagaatt
cgaatgaaac
tattcgtata
cctcaagaat
atgaaataac

aagtaatggg

tttctgataa
tatatcgtga

tcaacgaaaa

cgggeecece
ttgcgaaacc
ggtcgaaacg
gccagaaact
taccagcctt
tttcggtata

cacaaatcct

aaataattgc
tgacagcagg
cgtaaataat
gggaaaacgt
ctctttccat
tccaaaaaag

daaaaaaaaa

ccttettett
gatttattat
cttgcgttat
catattcagc
gtatgggtgt
taggggccect

aatatctgtt

agctacagac
cgctaagaag
caaggataaa
ttctttagcet
taaaacaatt
tttaaagaag

cggagaagac

agctacaacc
aggaaccatt

gcttaataga

_99_

ctcgaggtcg
cgcgatatcc
tttttgaaga
aagaaaatga
ccaacttctg
cctectttee

catcaagctg

ctacttggct
attatcgtaa
gataggaatg
ggcatcctct
atctaacaac

tattggatgg

aatctacaat

cgcccacgtt
aaaaagacaa
tcttetgtte
atgctagtga
aggagagaag
aaaaaggttc

gcattcggag

agaaggatag
aaaggtttgg
gtgataaagt
gctcctagaa
ctaggtgact
gtatcttctg

tggcaggagt

atcgcttatt

gggattgcta

gtcataggag

2100
2160
2220
2280
2340
2400

2460

2520
2580
2640
2700
2760
2820

2880

2940
3000
3060
3120
3180
3240

3300

3360
3420
3480
3540
3600
3660

3720

3780
3840

3900
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gtagggcatt

cctteectcet
attgtattat

agttcgatga

atgaagttga
acaaggggta
attccaagga
ttcaaattaa
ttatttttat
aaatgatatg

gcctagetcea

ctgcggagtce
gttcgegatt
tcgagttctt
atgtcaattt
aatttattct
gatacacttt

acatcatagt

atgaagcgct
acggaagaca
ttaaacgcca
caattgtata
atttttgata
gtatggagaa

gttcecttta

tgtgaaattg
aagcctgggg
ctttccagtc
gaggeggttt
tcgttecggcet

aatcagggga

tgtgtctgtt
atacgctgcc
gcaaattgag

taagggccgt

cagaatttgg
taagaaagag
tcttgatatt
ttgatatagt
ttatttattt
aaggaaataa

tcttttgtca

atttcaaagt
gtcttetgtt
tgtaaagtct
cggctcttaa
ctagctcttc
gcgcegcaatce

acaatttgtt

gggtaatgga
atgctaataa
agcgtttaat
ttaagagtca
ttgtataaaa
atatattaga

gtgagggtta

ttatccgctc
tgcctaatga
gggaaacctg
gegtattggg
gcggegageg

taacgcagga

aacaaagctt
atattatata
cgtatgttct

cttagaatgg

tctaacataa
tttatgaatc
gaattactta
tttttaatga
atattattgg
tgatttctaa

tgcactattt

catcctaatc
attcacaact
ttcatagtag
attttccaca
caaccaagcc
caggtcaaaa

ttgttctccec

cgtgtcactc
ataagagggt
tatcagaaag
tcacagcaac
aaaccaaata
agtctatacg

attgcgcegct

acaattccac
gtgaggtaac
tcgtgccagce
cgctetteeg
gtatcagctc

aagaacatgt

tagtaaccaa
aagtaatgaa
cagagaaaat

acgatttaga

caccagaaaa
taaatggttt
gaaaactaga
gtattgaatc
tcggetettt
aattttacaa

tactcacgct

gatctatcgt
gttttaattt
cttactttat
tcatcaagtt
tcattgctcc
ctttcctgcea

atcacaattt

tacttcgcct
aataataata
caaacgtcgt
atattcttgt
tgtataaaaa
ttaaaccacc

tggcgtaatc

acaacatagg
tcacattaat
tgcattaatg
cttcecteget
actcaaaggc

gagcaaaagg

ggcatctgct
agaaaagaac
atactccaac

actaagaaag

cttcaaggag
tgatttagat
gccttaageg
tgtttagaaa
tcttctgaag
cgtaagatat

tgaaattaac

ttttgatagc
ttatttcatt
cctccaacat
caacatcatc
ttgatttact
aagaattcac

aatatacctg

ttttcectac
ttattaatcg
accaatcctt
tattaaatta
aagtgaataa
gcggtggage

atggtcatag

agccggaage
tgecgttgcege
aatcggccaa
cactgactcg
ggtaatacgg

ccagcaaaag

tatattccaa
attcacgaaa
gaaaagattc

gatgttcagg

cttagtgact
ggagttgatt
gcegegttaa
taatggaata
gtcaatgaca
ttttacaaaa

ggccagtcca

tcattttgga
ctggaactct
atttaacttc
ttttaacttg
ggtgaaaagt
caatttctcg

atggattctt

tcettttagt
gcaaaaaaga
gaatgcttcc
attattattg
aaaataccaa
tccagetttt

ctgtttectg

ataaagtgta
tcactgcccg
cgcgegegegga
ctgcgetcgg
ttatccacag

gccaggaacc

- 100 -

3960
4020
4080

4140

4200
4260
4320
4380
4440
4500

4560

4620
4680
4740
4800
4860
4920

4980

5040
5100
5160
5220
5280
5340

5400

5460
5520
5580
5640
5700

5760
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gtaaaaaggc

aaaatcgacg
ttceceectgg
tgtcegectt
tcagttcggt
ccgaccgctg
tatcgccact

ctacagagtt

tctgegetct
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca

ccatagttgc

gceccagtge
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag

cactcatggt

tttctgtgac
gttgctettg
tgctcatcat
gatccagttc
ccagegtttc
cgacacggaa

agggttattg

cgegttgctg

ctcaagtcag
aagctccctce
tctcectteg
gtaggtcgtt
cgecttatcec
ggcagcagcec

cttgaagtgg

gctgaagcca
cgctggtage
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc

ctgactcccc

tgcaatgata
agccggaagg
taattgttgc
tgccattgct
cggttcccaa
ctcctteggt

tatggcagca

tggtgagtac
ccecggegtcea
tggaaaacgt
gatgtaaccc
tgggtgagea
atgttgaata

tctcatgagc

gegtttttee

aggtggcgaa
gtgegctcte
ggaagegtgg
cgctccaagce
ggtaactatc
actggtaaca

tggcctaact

gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac

gtcgtgtaga

ccgecgagacce
gccgagegea
cgggaagcta
acaggcatcg
cgatcaaggc
cctcegatceg

ctgcataatt

tcaaccaagt
atacgggata
tcttecggggce
actcgtgcac
aaaacaggaa
ctcatactct

ggatacatat

ataggctccg

acccgacagg
ctgttccgac
cgctttctca
tgggetgtgt
gtcttgagtce
ggattagcag

acggctacac

gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcagc

taactacgat

cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag

ctcttactgt

cattctgaga
ataccgcgcc
gaaaactctc
ccaactgatc
ggcaaaatgc
tectttttea

ttgaatgtat

cceeectgac

actataaaga
cctgeegett
tagctcacgc
gcacgaaccce
caacccggta
agcgaggtat

tagaaggaca

tggtagctct
gcagcagatt
gtctgacgct
aaggatcttc
atatgagtaa
gatctgtcta

acgggagegc

ggctccagat
tgcaacttta
ttcgeccagtt
ctcgtegttt
atcccccatg
taagttggcc

catgccatcc

atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga

ttagaaaaat

gagcatcaca

taccaggcgt
accggatacc
tgtaggtatc
ccegttcage
agacacgact
gtaggeggtg

gtatttggta

tgatccggca
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat

ttaccatctg

ttatcagcaa
tcecgectceca
aatagtttgc
ggtatggcett
ttgtgcaaaa
gcagtgttat

gtaagatgct

cggcgaccga
actttaaaag
ccgetgttga
tttactttca
ggaataaggg
agcatttatc

aaacaaatag

- 101 -

5820

5880
5940
6000
6060
6120
6180

6240

6300
6360
6420
6480
6540
6600

6660

6720
6780
6840
6900
6960
7020

7080

7140
7200
7260
7320
7380
7440

7500
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gggtteegeg
gtagaacaaa
tttacagaac
tttttgtaaa
gcatttttac
cttetttttt

agattacttt

tgtaggtccg
aagcctgact
aagataaagg
agaaagtgat
tttgtctcta
ctatgaatag

aaaatgtaga

tatagggata
gecggtattcg
gtgegtcette
gaataggaac
gcaacgcgag
ctgtatatat

tatatgcgtc

ttccatgcgg
cactcctcaa
tctaagaaac
ttcgtce
<210> 30
<211> 76

<212> DNA

cacatttccc
aatgcaacgc
agaaatgcaa
acaaaaatgc
agaacagaaa
gttctacaaa

ttttctectt

ttaaggttag
ccacttccceg
catccccgat
agcgttgatg
tatactacgt
ttcttactac

ggtcgagttt

tagcacagag
caatatttta
agagcgcttt
ttcggaatag
ctgcgcacat
atatacatga

tatttatgta

ggtatcgtat
ttggattagt

cattattatc

cgaaaagtgc
gagagcgcta
cgcgaaageg
aacgcgagag
tgcaacgcga
aatgcatccc

tgtgcgctct

aagaaggcta
cgtttactga
tatattctat
attcttcatt
ataggaaatg
aatttttttg

agatgcaagt

atatatagca
gtagctcegtt
tggttttcaa
gaacttcaaa
acagctcact
gaagaacggce

ggatgaaagg

gcttecttcea
ctcatccttce

atgacattaa

<213> artificial sequence

<220><223>

<400> 30

primer

cacctgaacg
atttttcaaa
ctattttacc
cgctaatttt
gagcgctatt
gagagcgcta

ataatgcagt

ctttggtgtc
ttactagcga
accgatgtgg
ggtcagaaaa
tttacatttt
tctaaagagt

tcaaggagcg

aagagatact
acagtccggt
aagcgctctg
gegtttecga
gttcacgtcg
atagtgcgtg

tagtctagta

gcactaccct
aatgctatca

cctataaaaa

aagcatctgt
caaagaatct
aacgaagaat
tcaaacaaag
ttaccaacaa
tttttctaac

ctcttgataa

tattttctct
agctgegggt
attgcgcata
ttatgaacgg
cgtattgttt
aatactagag

aaaggtggat

tttgagcaat
gegtttttgg
aagttcctat
aaacgagcgce
cacctatatc
tttatgctta

ccteectgtga

ttagctgttc
ttteectttga

taggcgtatc

gcttecatttt
gagctgcatt
ctgtgcttca
aatctgagct
agaatctata
aaagcatctt

ctttttgcac

tccataaaaa
gcatttttte
ctttgtgaac
tttcttctat
tcgattcact
ataaacataa

gggtaggtta

gtttgtggaa
ttttttgaaa
actttctaga
ttccgaaaat
tgecgtgttgce
aatgcgtact

tattatccca

tatatgctgc
tattggatca

acgaggccct

agtcacatag ttaaatggcg ctgttcttcg ctgcgagegg aaccgggect ggggegegtce

- 102 -

7560
7620
7680
7740
7800
7860

7920

7980
8040
8100
8160
8220
8280

8340

8400
8460
8520
8580
8640
8700

8760

8820
8880
8940

8946

60
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agcgggtgtt ggeggg

<210> 31

<211> 68

<212> DNA

<213> artificial sequence
<220><223> primer

<400> 31

ctgatcgttg ttttttttta aataaatgtt tatccattct ccttacgcat ctgtgcecggta
tttcacac

<210> 32

<211> 22

<212> DNA

<213> artificial sequence
<220><223> primer

<400> 32

gttcttattc cctcttgtat cc
<210> 33

<211> 20

<212> DNA

<213> artificial sequence

<220><223> primer

<400> 33

cttggcagca acaggactag

<210> 34

<211> 448

<212> DNA

<213> Saccharomyces serevisiae

<400> 34

cccattaccg acatttggge gectatacgtg catatgttca tgtatgtatc tgtatttaaa
acacttttgt attatttttc ctcatatatg tgtataggtt tatacggatg atttaattat
tacttcacca ccctttattt caggctgata tcttagectt gttactagtt agaaaaagac

atttttgctg tcagtcactg tcaagagatt cttttgctgg catttcttct agaagcaaaa

- 103 -

76

60

68

22

20

60
120
180

240
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agagcgatge gtcttttccg ctgaaccgtt ccagcaaaaa agactaccaa cgcaatatgg

attgtcagaa tcatataaaa gagaagcaaa taactccttg tcttgtatca attgcattat

aatatcttct tgttagtgca atatcatata gaagtcatcg aaatagatat taagaaaaac

aaactgtaca atcaatcaat caatcatc

<210> 35
<211> 1485

<212> DNA

<213> Vibrio cholerae

<400> 35
atggcgaatt
cgttttatgg

gtgatcgtag

ttggatgttt
aatgccaaga
ttggtgatta
ctgatgaagc
atgcagatcc
gttcgtgaag

aacgatccac

catcgtgcgg
gagcaaacca
gttgctgatg
attaccgaag
gcaaaaatca
aacaagcata

gcgaatgatg

aactatccaa
atgattgcca
atcatcgatg
gtagcgcegta

aactatctgt

atttcaatac

cgcgagaaga

gttgtgggge

cttacgctct
ataatggctt
acttgacgcc
aaggtgctgc
gtaaagacat
agtataagcg

aaggtgaagg

gctgtttage
ttctetgegg
gcatcgaccce
cactcaagtt
aagcgtttga
tggatgacat

ataaagactt

caaccgacgt
tggtgcgtgce
agtcggctta
agcgtctgta

ttgccaatgt

gctgaatctg
gtttgcaacc

tcaaggccta

gcgtcaggcet
caacgtgggt
agacaagcag
cttgggttac
cacggttgtg
cggtttcggce

ttgggaaatt

ttettetttt
tatgctgcaa
tggttatgceg
tggcggtatt
gctgtctgaa
catttctggce

attcggctgg

aaaaattgct
tggggttgag
ctatgaatca
tgaaatgaac

ggcggtacca

cgtgaacagt tggatcaact
gaagctgatt acctaaaagg

aaccaaggcc tcaatatgcg

gcgattgatg aacagcgtca
agttatgaac aactcatccc
cacaccagtg tggtcaatgc
tcacacggtt ttaatatcgt
atggtggcac caaaatgtcc
gttcctactc ttatcgeggt

gctaaagegt gggetgegge

gtggcggaag tgaaatccga
gecgggcteta tegtttgtta
ggcaagcttt tgcaatttgg
actcatatga tggatcgcct
gagttgaaag atctgatgcg
cacttctcta gcaccatgat

cgtgcagaaa ccgctgagac

gagcaagaat actttgataa
ttggcgtttg aagcgatgac
ctgcacgaac tcccactgat
gtggtaatct ctgacactge

ctattgcgtg aaaagtttat

tggtcegttgce
taagaaagtg

tgattcaggt

gtcatttaag
aaccgcagat
ggtgatgect
tgaagagggc
gggtacggaa
acaccctgaa

aacgggtggc

tttgatgggt
cgagaaaatg
ttgggaaacc
gtctaaccct
cccactgtac
ggcggattgg

gacctttgaa

cggtattttg
ggcttcaggce
tgccaatacg
tgagtacggt

gccgaaagtg

- 104 -

300

360
420

448

60
120

180

240
300
360
420
480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260

1320
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ggcactgatg tgattggtaa aggattaggc gtggtctcta atcaagttga taacgcaacg 1380
cttatcgaag taaacagcat catccgtaac catccggttg agtatatcgg tgaagagcta 1440
cgcggttaca tgaaagacat gaagcgcatc geegtgggtg attaa 1485
<210> 36

<211> 494

<212> PRT

<213> Vibrio cholerae

<400> 36
Met Ala Asn
1

Leu Gly Arg

Asp Tyr Leu

35

Gly Leu Asn
50

Tyr Ala Leu

65

Asn Ala Lys

Pro Thr Ala

Ser Val Val
115
Gly Tyr Ser
130
Lys Asp Ile
145

Val Arg Glu

Tyr

Cys

20

Lys

Arg

Asn

Asp

100

Asn

His

Thr

Glu

Phe Asn Thr Leu Asn Leu Arg Glu Gln Leu Asp Gln

5 10 15

Arg Phe Met Ala Arg Glu Glu Phe Ala Thr Glu Ala
25 30

Gly Lys Lys Val Val Ile Val Gly Cys Gly Ala Gln

40 45

Gly Leu Asn Met Arg Asp Ser Gly Leu Asp Val Ser
55 60
GIn Ala Ala Ile Asp Glu Gln Arg Gln Ser Phe Lys
70 75 80
Asn Gly Phe Asn Val Gly Ser Tyr Glu Gln Leu Ile
85 90 95
Leu Val Ile Asn Leu Thr Pro Asp Lys Gln His Thr

105 110

Ala Val Met Pro Leu Met Lys Gln Gly Ala Ala Leu
120 125
Gly Phe Asn Ile Val Glu Glu Gly Met GIn Ile Arg
135 140
Val Val Met Val Ala Pro Lys Cys Pro Gly Thr Glu
150 155 160
Tyr Lys Arg Gly Phe Gly Val Pro Thr Leu Ile Ala

165 170 175

Val His Pro Glu Asn Asp Pro Gln Gly Glu Gly Trp Glu Ile Ala Lys

- 105 -
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Ser

Leu

225

Val

Met

Ser

Asp

305

Thr

Val

Ser

385

Val

Ala

Trp

Phe

210

Cys

Trp

Met

290

Asp

Asn

Thr

Tyr

Ala

Glu

180
Ala Ala Ala
195

Val Ala Glu

Gly Met Leu

Asp Gly Ile

Glu Thr Ile
260

Asp Arg Leu

275

Glu Leu Lys

Ile Ile Ser

Asp Asp Lys

325

Phe Glu Asn
340

Phe Asp Asn

355

Leu Ala Phe

Tyr Tyr Glu

Arg Lys Arg
405
Tyr Gly Asn

420

185
Thr Gly Gly His
200
Val Lys Ser Asp
215
Gln Ala Gly Ser

230

Asp Pro Gly Tyr

Thr Glu Ala Leu

265

Ser Asn Pro Ala
280

Asp Leu Met Arg

295

Gly His Phe Ser
310

Asp Leu Phe Gly

Tyr Pro Thr Thr
345
Gly Ile Leu Met

360

Glu Ala Met Thr
375

Ser Leu His Glu

390

Leu Tyr Glu Met

Tyr Leu Phe Ala

425

Arg Ala Gly Cys

Leu

250

Lys

Lys

Pro

Ser

Trp
330

Asp

Leu

Asn
410

Asn

Met

Val

235

Phe

Leu

Thr
315

Arg

Val

Ser

Pro

395

Val

Val

220

Cys

Lys

Lys

Tyr

300

Met

Lys

Met

380

Leu

Val

Ala

205

Glu

Tyr

Leu

285

Asn

Met

Val

365

Val

190

Leu

Leu

270

Phe

Lys

Thr

350

Arg

Ser

Pro

430

- 106 -

Ala Ser

Thr Ile

Lys Met

240

Gln Phe
255

Thr His

Glu Leu

His Met

Asp Trp

320

Asp Glu

Asn Thr

400
Asp Thr
415

Leu Leu
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Arg Glu Lys Phe Met Pro Lys Val Gly Thr Asp Val Ile Gly Lys Gly
435 440 445
Leu Gly Val Val Ser Asn Gln Val Asp Asn Ala Thr Leu Ile Glu Val
450 455 460
Asn Ser Ile Ile Arg Asn His Pro Val Glu Tyr Ile Gly Glu Glu Leu
465 470 475 480
Arg Gly Tyr Met Lys Asp Met Lys Arg Ile Ala Val Gly Asp

485 490

<210> 37

<211> 1014

<212> DNA

<213> Pseudomonas aeruginosa

<400> 37

atgcgegttt tctacgataa agactgtgac ctctcgatca tccagggcaa gaaagttgcec
atcatcggct acggctccca gggceccacgec catgectgea acctgaagga cteeggegte
gacgtcaccg tgggcectgeg tageggcetcece gecaccgtgg ccaaggecga agcegeacggt
ctgaaggttg ccgacgtgaa gaccgecgtc gecgecagecg acgtggtcat gatcctcacce
ccggacgagt tccagggcecg cctgtacaag gaagagatcg agceccgaacct gaagaagggce

gccacccetgg ccttegetceca cggettetec atccactaca accaggtegt ccegegegece

gacctcgacg tgatcatgat cgcgceccgaag gcaccgggtc acaccgtgeg ttecgagttce
gtcaagggcecg gtggcatccece tgacctgatc gccatctacc aggacgettc cggcaacgec
aagaacgtcg ccctgtecta cgectgegge gteggeggeg gtegtaccgg tatcatcgaa
accaccttca aggacgagac cgaaaccgac ctgttcggtg agcaggcecgt tctctgeggt
ggttgcgtcg agetggtcaa ggecggtttc gaaaccctgg tcgaagecegg ttacgegeceg
gaaatggcct acttcgagtg cctgcacgag ctgaagcectga tcgtcgacct gatgtacgaa

ggcggcatcg ccaacatgaa ctactccatc tccaacaatg ccgaatacgg tgagtacgta

accggtccgg aggtgatcaa cgcecgagtcece cgtgetgeca tgegcaacge cctgaagcege
atccaggacg gcgagtacgce gaaaatgttc attaccgaag gtgcggcecaa ctaccegtceg

atgactgcct accgecgcaa caacgecget cacccgatcg agcagatcgg cgagaagetg

cgcgegatga tgccgtggat cgcagccaac aagatcgtcg acaagagcaa gaac
<210> 38

<211> 338
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180
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420
480
540
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720

780

840
900
960

1014
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<212> PRT

<213> Pseudomonas aeruginosa

<400> 38
Met Arg Val
1

Lys Lys Val

Cys Asn Leu
35
Gly Ser

50
Asp Val

Lys

65

Pro Asp

Lys

Leu Lys

Tyr Asn

Pro Lys

130

Gly Ile Pro
145

Lys Asn Val
Gly Ile

Gly Glu

Gly Phe

210

Phe

20

Lys

Thr

Thr

Phe

100

Val

Pro

Asp

Thr

Tyr

[le Gly

Asp Ser Gly

Val Ala Lys
55
Val Ala

70

Gly Arg

Thr Leu

Val Pro Arg
His Thr

135

Leu Ile Ala
150

Leu Ser Tyr
165
Thr Thr Phe

Val Leu Cys

Leu Val Glu

215

10

Tyr Gly Ser
25

Val Asp Val
40
Ala

Ala Asp

Leu Tyr Lys
90
Ala Phe
105
Ala Asp Leu
120

Val Arg Ser

Tyr

Cys

Lys Asp
185
Gly Gly Cys

200

Ala Gly Tyr

Asp Lys Asp Cys Asp Leu

Thr

His

Val

75

His

Asp

Asp

155

Val

Thr

Val

Ser Ile Ile Gln Gly

15

Gly His Ala His Ala

30

Val Gly Leu Arg Ser

45
Gly Leu Lys
60

Val Met Ile

Glu Ile Glu

Gly Phe Ser
110

Val Ile Met

125

Phe Val Lys

140

Ala Ser Gly

Gly Gly Gly

Glu Thr Asp
190
Glu Leu Val

205

Pro Glu Met

220

- 108 -

Val

Leu

Pro

95

Asn

Arg

175

Leu

Lys

Thr

80

Asn

His

160

Thr

Phe

Tyr
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Phe Glu Cys Leu
225

Gly Gly Ile Ala

Gly Glu Tyr Val

260

Ala Met Arg Asn
275
Met Phe Ile Thr
290
Arg Arg Asn Asn
305

Arg Ala Met Met

Lys Asn

<210> 39
<211> 1014

<212> DNA

His

Asn

245

Thr

Ala

Glu

Glu Leu Lys Leu Ile Val Asp Leu Met Tyr Glu

230

235

240

Met Asn Tyr Ser Ile Ser Asn Asn Ala Glu Tyr

250

255

Gly Pro Glu Val Ile Asn Ala Glu Ser Arg Ala

265

270

Leu Lys Arg Ile Gln Asp Gly Glu Tyr Ala Lys

280

285

Gly Ala Ala Asn Tyr Pro Ser Met Thr Ala Tyr

295

300

Ala Ala His Pro Ile Glu Gln Ile Gly Glu Lys Leu

310

315

320

Pro Trp Ile Ala Ala Asn Lys Ile Val Asp Lys Ser

325

<213> Pseudomonas fluorescens

<400> 39

atgaaagttt tctacgataa agactgcgac

atcatcggct acggttccca gggccacget

gacgtgactg ttggcctgeg taaaggctcg

ttgaaagtga ccgacgttge tgcageegtt

ccggacgagt tccagtccca getgtacaag

gccactetgg ccttcectecca cggettegeg

gacctcgacg tgatcatgat cgcgceccgaag

gtcaagggcecg gtggtattcce tgacctgatc

aagaacgttg ccctgtccta cgecgecagge

accaccttca aggacgagac tgaaaccgac

ggtaccgtcg agctggtcaa ageecggtttce

330

ctgtcgatca
caagcatgca
gctaccgttg
gceggtgeeg
aacgaaatcg

atccactaca

gctccaggec
gcgatctacce
gtgggceggeg
ctgttcggtg

gaaaccctgg

tccaaggtaa
acctgaagga
ccaaggctga
acttggtcat
agccgaacat

accaggttgt

acaccgtacg
aggacgcttc
gccegtacegg
agcaggctgt

ttgaagctgg

335

gaaagttgcc
ttccggegta
agcccacggce
gatcctgacc
caagaagggc

gecetegtgee

ttccgagttc
cggcaacgcce
catcatcgaa
tctgtgtggce

ctacgctcca
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120
180
240
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360

420
480
540
600

660
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gaaatggcct

ggcggtatceg

actggtccag
atccaggacg

atgaccgcca

acttcgagtg

ccaacatgaa

aagtcatcaa
gcgaatacge

agcgtcgtaa

cctgcacgaa

ctactcgatc

cgccgaatcc
gaagatgttc

caacgctgct

ctgaagctga

tccaacaacg

cgtcaggcca
atcagcgaag

cacggtatcg

tcgttgacct

ctgaatacgg

tgcgcaatgce

gcgctacegg

aaatcatcgg

catgtacgaa

cgagtacgtg

tctgaagcgc
ctacccatcg

cgagcaactg

cgctcgatga
<210> 40
<211> 338
<212> PRT
<213>
<400> 40

Met Lys Val Phe Tyr

1 5

Lys Lys Val Ala Ile
20
Cys Asn Leu Lys Asp
35
Gly Ser Ala Thr Val
50
Asp Val Ala Ala Ala

65

Pro Asp Glu Phe Gln
85
Ile Lys Lys Gly Ala
100
Tyr Asn Gln Val Val
115
Pro Lys Ala Pro Gly

130

Gly Ile Pro Asp Leu

145

tgccttggat

cggtgccaac

Pseudomonas fluorescens

Asp Lys Asp Cys Asp

10

Ile Gly Tyr Gly Ser
25
Ser Gly Val Asp Val
40
Ala Lys Ala Glu Ala
55
Val Ala Gly Ala Asp

70

Ser Gln Leu Tyr Lys
90
Thr Leu Ala Phe Ser
105
Pro Arg Ala Asp Leu
120
His Thr Val Arg Ser

135

Ile Ala Ile Tyr Gln

150

aaaatcgtcg

Leu

Thr

His

Leu

75

Asn

His

Asp

Asp

155

aCaaagccaa gaac

Ser Ile Ile Gln Gly

15

Gly His Ala Gln Ala
30
Val Gly Leu Arg Lys
45
Gly Leu Lys Val Thr
60
Val Met Ile Leu Thr

80

Glu Ile Glu Pro Asn
95
Gly Phe Ala Ile His
110
Val Ile Met Ile Ala
125
Phe Val Lys Gly Gly

140

Ala Ser Gly Asn Ala

160
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720

780

840
900
960

1014
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Lys Asn

Gly Ile

Gly Glu

Gly Phe
210

Phe Glu

Ala Met

Met Phe

290
Arg Arg
305

Arg Ser

Lys Asn

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

<400>

atgaaagctc tggtttatca cggtgaccac aagatctcgce ttgaagacaa gcccaagccc
acccttcaaa agcccacgga tgtagtagta cgggttttga agaccacgat ctgcggcacg

gatctcggca tctacaaagg caagaatcca gaggtcgecg acgggegceat cctgggecat

Val Ala Leu Ser Tyr Ala Ala Gly

165 170

[le Glu Thr Thr Phe Lys Asp Glu
180 185

GIn Ala Val Leu Cys Gly Gly Thr

195 200

Glu Thr Leu Val Glu Ala Gly Tyr
215
Cys Leu His Glu Leu Lys Leu Ile
230
[le Ala Asn Met Asn Tyr Ser Ile
245 250
Tyr Val Thr Gly Pro Glu Val Ile

260 265

Arg Asn Ala Leu Lys Arg Ile Gln
275 280

Ile Ser Glu Gly Ala Thr Gly Tyr

Asn Asn Ala Ala His Gly Ile Glu
310
Met Met Pro Trp Ile Gly Ala Asn

325 330

41

1047

DNA

Achromobacter xylosoxidans

41

Val

Thr

Val

Val
235

Ser

Asn

Asp

Pro

315

Lys

Gly Gly Gly

Glu Thr Asp
190
Glu Leu Val

205

Pro Glu Met
220

Asp Leu Met

Asn Asn Ala

Ala Glu Ser

270

Gly Glu Tyr
285

Ser Met Thr

300

Ile Gly Glu

Ile Val Asp

-111 -

Arg Thr
175

Leu Phe

Lys Ala

Ala Tyr

Tyr Glu

240
Glu Tyr
255

Arg Gln

Ala Lys

Ala Lys

Gln Leu
320
Lys Ala

335
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gaaggggtag
aaggtcctga

tactcccatt

gaatacgtcc
gacgaaatcg
tatgggaatg
tccgtactgt
gagaatcgcc
gagaacgttg

geggtgggcea

atcgccaacg
aagaacctga
gtcgectcega
gagatcgagc
atcctctcga
<210> 42
<211> 348

<212> PRT

gcgtcatcga
tttcetgegt

gecgegacgg

gcatcccegcea
ccgtectget
tccagecggg
tgaccgccca
tccagctcgce
tcgaagccgt

taccggcgac

tcggegtgcea
cgatcaccac
ccgacaagct
acgcctatca

acgcaggegce

ggaagtgggc
cacttcttgc

cgggtggatce

tgccgacaac
gagcgacatc
cgatgcggtg
gttctactcce
caaggagctc
gcataggatt

ttgggacatc

tggcgtcaag
gggactggtg
tccgttgaag
ggtattcctce

tgcctga

gagagtgtca
ggctcegtgeg

ctgggttaca

agcctctaca
ctgcccaccg
gctattgtcg
ccctegacca
ggggcraacge
gcggcagagg

tgccaggaga

gttgacttcg
aacacgaaca
aagatgatta

aatggcgcca

cgcagttcaa
actactgcaa

tgatcgatgg

agatccccca
gccacgaaat
gegegggcecee
tcatcgtgat
acaccatcaa
gagtcgatgt

tcgtcaagcc

agattcagaa
cgacgcccat
cccatcgett

aggagaaggc

gaaaggcgac
gaagcagctt

cgtgcaggcec

gacaattgac
cggcgtccag
cgtcggcatg
cgacatggac
ctccggcecacg
tgcgatcgag

cggegegeac

gctctggatce
gctgatgaag
cgagctggcec

gatgaagatc

<213> Achromobacter xylosoxidans
<400> 42

Met Lys Ala Leu Val Tyr His Gly Asp His Lys Ile Ser Leu Glu Asp

1 5 10 15
Lys Pro Lys Pro Thr Leu Gln Lys Pro Thr Asp Val Val Val Arg Val
20 25 30
Leu Lys Thr Thr Ile Cys Gly Thr Asp Leu Gly Ile Tyr Lys Gly Lys
35 40 45
Asn Pro Glu Val Ala Asp Gly Arg Ile Leu Gly His Glu Gly Val Gly
50 55 60

Val Ile Glu Glu Val Gly Glu Ser Val Thr Gln Phe Lys Lys Gly Asp

65 70 75 80

Lys Val Leu Ile Ser Cys Val Thr Ser Cys Gly Ser Cys Asp Tyr Cys
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240
300

360

420
480
540
600
660
720

780

840
900
960
1020

1047

ZIHSd 10-2011-0063576



Lys

Tyr

Asp

Val

145

Tyr

Pro

Thr

Pro

Phe

Leu

Asp

305

Lys

Met

Asn

130

Leu

Val

Leu

210

Val

Val
290

Lys

Ile

GIn Leu

100
Ile Asp
115

Ser Leu

Leu Ser

Asn Val

Gly Met

180

Val His

Ala His

260

275

Asn Thr

Leu Pro

Glu His

85

Tyr

Tyr

Asp

165

Ser

Thr

Arg

Pro

245

Lys

Asn

Leu

325

Ser

Val

Lys

150

Pro

Val

Asp

His

Leu

Thr

Lys

310

His

135

Leu

Leu

Met

Thr

215

Thr

Asn

Trp

Thr
295

Lys

Cys

120

Pro

Pro

Asp

Leu

Asp

200

Trp

Val

280

Pro

Met

Tyr Gln Val

90

Arg Asp Gly Gly Trp

105

Glu Tyr

Gln Thr

Thr Gly

170
Thr Ala
185

Glu Asn

Asn Ser

Glu Gly

Asp Ile

250

Gly Val

265

Lys Asn

Met Leu

Ile Thr

Phe Leu

330

Val Arg

Ile Asp

140
His Glu

155

Gln Phe

Arg Leu

Gly Thr

220
Val Asp
235

Cys Gln

His Gly

Leu Thr

Met Lys

300
His Arg
315

Asn Gly

110
Ile Pro
125

Asp Glu

Val Gly

Tyr Ser

190

Gln Leu

Glu Asn

Val Ala

Val Lys

270

Ile Thr

285

Val Ala

Phe Glu

Ala Lys
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95

His

Val

175

Pro

Val

Val
255

Val

Thr

Ser

Leu

335

Ile Leu Gly

Ser

Lys

Val

240

Lys

Asp

Thr

320

Lys

ZIHSd 10-2011-0063576



Ala Met Lys Ile Ile Leu Ser Asn Ala Gly Ala Ala

340
<210> 43
<211> 843

<212> PRT

<213> Roseburia inulinivorans

<400> 43

Met Gly Asn Tyr Asp Ser Thr

1
Arg Leu Val Asp

20

Arg Ala Glu Leu
35
Val Val Met Arg
50
Pro Ile Ile Ile
65

Ala Pro Arg Gly

Glu Ala Glu Phe
100
[le Ser Glu Glu
115
Lys Gly Lys Thr
130
Thr Leu Arg Ala

145

5

His

Ile

Lys

Arg

Cys

85

Glu

Thr

Thr

Met

Leu

Thr

Thr

Lys

Ser

Lys

150

Tyr Asn Gly Val Gly His

165

Ile Gly Leu Asn Gly Val

180

Tyr

Thr

Val

Lys

135

His

Val

Lys

Cys His Phe Gly Asp Ala Asp

Pro

Ser

40

Tyr

Arg
120

Leu

Asn

Thr

Tyr

345

Ile Ala Lys
10
Lys Met Pro

25

Phe Lys Ala

Phe Glu His

Leu Ile Val
75
Pro Glu Phe

90

Thr Arg Ser
105

Leu Leu Ala

Ala Thr Ser

Phe Phe Thr

155

Val Gln Tyr
170

Lys Val Arg

185

Ser Thr Lys

Ser Asp Arg Ile Lys
15
Glu Ile Glu Ala Ala

30

Thr Glu Gly Gln Pro
45
[le Leu Lys Asn Leu
60
Gly Ser Thr Thr Ile
80
Ser Tyr Glu Trp Leu

95

Ala Asp Pro Phe Tyr
110
Ala Asp Ala Tyr Trp
125
Tyr Met Ala Pro Glu
140
Pro Gly Asn Tyr Phe

160

Glu Thr Val Leu Ala
175
Lys Glu Met Glu Asn
190

Met Cys Phe Leu Glu
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195
Ser Ile Leu

210

Ala Lys Met
225

Arg Gln Glu

Phe Pro Ala

275

Arg Phe Asp
290

Gly Ser Leu

Val Lys Leu

Gly Phe Ala

Thr Val
355
Thr Ala Ser
370
Val Trp His
385

Thr Arg Thr

Ile Pro Ala

Tyr Asn Ile

435

Ile Ser Cys

230
Leu Leu Thr
245
Glu Ser Phe
260

Leu Gln Ile

Gln Tyr Met

Thr Arg Glu

310

Asn Asp Leu
325

Gly Tyr Ser

Gly Arg Asp

Gly Ser Ser

390

405

Leu Val His
420

Ile Gly Cys

200
Asp Ala Val Ile

215

Met Ala Glu Lys

Ile Ala Arg Val

250

GIn Glu Ala Cys
265

Glu Ser Ser Gly

280

Tyr Pro Tyr Tyr
295

Tyr Ala Gln Glu

Asn Lys Cys Arg
330
Leu Phe GIn Asn

345

Ala Thr Asn Asp
360

Phe Leu Pro Met

375

Lys Ala Leu Leu

Leu Pro Ala Tyr

410

Arg Gly Ala Thr
425
Val Glu Pro Gln

440

Thr

235

Cys

His

Leu
315

Asp

Leu

Leu

Pro

Met

395

Tyr

Met

Val

Tyr

220

Thr

Lys

Ser

Ser

Lys

300

Ser

Ser

380

Arg

Asn

Asp

Pro

205

Asp

Asn

Phe

285

Asp

Asp

Val

Phe
365

Leu

Asp

Gly

445

Asn Arg Tyr

Ala Ala Arg
240
Val Pro Glu
255
Trp Phe Ile
270

Ser Pro Gly

Leu Lys Glu

Cys Ile Trp

320

Ser Ala Glu

350

Met Cys Ile

Ser Ile Arg

Ala Glu Leu

400

415

Ala Arg Asn
430

Lys Thr Asp
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Gly Trp His

Val

465

Arg

Cys

545

Val

Arg

Lys

Lys

Asn

625

450

Phe

Asn

Lys

Ile

Leu

530

Ala

Ile

Gly
610

Thr

Ser

Val

Asp
515

Val

Asp

Thr

Leu

Lys Arg Tyr

Gly Asn Asp

Phe

Tyr

Thr

675

Asp

Asn

Met
500

Tyr

Asp

Tyr

Ser

Met

580

Asp

Lys

Arg

660

Arg

Ala Ala Phe Phe Asn Met Cys Arg Pro Leu Glu

Gly

Ser
485

Leu

Asp

Asn

Asp

645

Asp

Pro

Tyr Gln Ala Gly Leu

455
Tyr Asp Asn Gly

470

Phe Gln Ser Phe

Tyr Asn Ile Glu

505

His Ala Lys Leu
520

Cys Ile Lys Arg

535

Phe Thr Gly Pro
550

Tyr Thr Ile Lys

Glu Leu Lys Lys
585
Thr Thr Ala Gly

600

Ala Gly Gln Glu
615

Val Leu Glu Met

630

Ile His Glu Met

Glu Val Asp Glu

665

Leu Glu Thr Phe
680

Tyr Pro Val Ser

460

Glu Ile Ala Ser Ile Gln

Asp Glu Phe Met Glu Ala
490 495
Leu Met Val Asn Ala Asp
510
Ala Pro Leu Pro Phe Glu
525
Gly Met Ser Ala Gln Glu

540

Gln Gly Phe Gly Ile Ala
555
Lys Leu Val Phe Glu Glu
570 575
Ala Leu Glu Met Asn Tyr
590
Asp Ile Ala Met GIn Val

605

Val Gly Pro Asp Val Ile
620
Glu Leu Pro Glu Asp Val
635
Ile Leu Glu Leu Pro Lys
650 655
Leu Ala Arg Glu Ala Ala

670

Lys Asn Pro Arg Gly Gly
685

Ala Asn Val Pro Leu Gly
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Met

Thr

480

Tyr

Asn

Ser

Asn
560

Lys

Arg
640

Tyr

Tyr

Met

Ala
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690
GIn Thr Gly
705

Asp Gly Val

Ser Cys Asn

Thr Leu Phe

755

Gly Leu Glu
770

Gly Met His

785

Ala Gln Ala

Gly Tyr Ser

Ile Ile Lys
835
<210> 44
<211> 264
<212> PRT
<213>

<400> 44

Ala Thr

Gly Pro

725

Ser Val
740

Asn Met

Ser Phe

Met Gln

His Pro

805
Ala Leu
820

Arg Thr

695
Pro Asp Gly Arg Leu
710
Thr Ser Gly Phe Asp

730

Ala Lys Leu Asp His
745
Lys Met His Pro Thr
760
[le Ser Leu Ile Arg
775
Phe Asn Val Val Asp

790

Glu Lys Tyr Ser Gly

810

Phe Thr Thr Leu Ser
825

Glu Gln Ala Asp Asn

840

Roseburia inulinivorans

700
Ala His Thr
715

Ile Ser Gly

Ala Met Ala

765

Gly Tyr Phe
780

Arg Ala Thr

795

Leu Ile Val

Lys Ser Leu

Arg

Met Lys Glu Tyr Leu Asn Thr Ser Gly Arg Ile Phe Asp

1

5

10

Tyr Ser Ile His Asp Gly Pro Gly Val Arg

20

25

Gly Cys Ala Leu Arg Cys Arg Trp Cys Cys

35

40

Phe Glu Val Glu Thr Met Thr Ile Asn Gly

50

55

Thr Ile Val

Asn Pro Glu
45
Lys Pro Lys

60

Pro Val Ala

Pro Thr Ala

735

Ser Asn Gly
750

Gly Glu Lys

Asp Gln Gln

Leu Leu Asp

800

Arg Val Ala
815
Gln Asp Asp

830

Ile GIn Arg

15

Phe Leu Lys
30

Ser Gln Ser

Val Met Gly
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Lys

65

Pro

Cys

Asp

145

Asn

Thr

Val

Tyr

225

Ser

Ser

Asp Val

Tyr Tyr

Thr Leu

Leu Gly

115

Val

130

Lys His

Leu Arg

Glu Leu

Gln Glu

195

Arg Gln

210

Glu Gly

Asn Glu

Leu His

<210> 45

<211>
<212>

<213>

1815
DNA

<400> 45

Thr

Leu

Met

Met

180

Leu

Leu

Cys

260

Val

85

Pro

Ser

Thr

Asn

Leu

165

Leu

Asn

Met

245

Ala Glu Val

70

Ser Gly Gly

Glu Phe Ser

Thr Ala Ile
120
Leu Leu Pro

135

Pro Glu Lys
150

Glu Asn Ala

Arg Val Pro

Asp Ile Ala

200

Ile Leu Pro

215
Arg Asp Tyr
230

Lys Ala Phe

Ile Gly Gly

Chlamydomonas reinhardtii

Met Lys Thr

75

Gly Ile Thr
90

Leu Gly Leu

105

Glu Ser Met

Tyr Leu Asp

His Lys Glu
155
Leu Arg Val
170
Val Ile Pro
185

Lys Phe Ala

Tyr His Asn

Pro Met Gly
235
GIn Glu Met

250

Val Glu Arg Asp Met

Leu Ser Gly

Leu Arg Ala

110

Ala Tyr Ala
125

Thr

Tyr Leu

140

Tyr Thr Gly

Ser

Gly Phe Asn
190
Asp Thr Leu

205

Phe Gly Gln
220

Asp Thr Glu

Ile Gln Lys
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Gly

95

Ala

Lys

Met

His

Gly

175

Ala

Pro

Lys

Asn

255

80

Lys

Tyr

Asp

Asp

160

Thr

Lys

Pro
240

Thr
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atgtcgtcga
agccgecegtg
ccggecegtcec
ggegegtcte
caggtgggca
ctggeggegg

accattggtg

agccgegacce
aacatctcgc
ctgaaccgcc
gacggctceceg
ctgatcaacg
tgeggeggea

ctgcectaca

gceggecegcet
tacaaggcct
gtgctgcact
cagcgegtgt
atggaggaca
ggctacatca

gaggtgecegg

cagactggcc
atcactggca
gacatgatca
cgctacgagg
atcatgggcg
ggcagccacg

gecectggtcea

aagatctccg
gccaccageg

gtcaccgact

ctgcgaccat
ccgtgaaggt
cggcaggcect
aggccatgct
tcteeteggt
aggtgaagaa

tcagcgacgg

tgattgccga
tgceeggcetg
cctecgetcat
tgctggacat
aggcccageg
tgtacactgc

gctcegtcecat

acatgctgga
ttgagaacgc
tcatcgccat
ctgaccgcac
tccacaaggt
accgcgactg

agctgegtgce

acatccagat
aggagggcecet
ccatggtggg
gccccaaggg
ccggeetggg
gcttegtgat

agaacggcga

accaggagct
gcaccctgta

cgtaa

gceeggecag
gatggcegtg
gaacaagttc
gttcgctacce
gtggtacgag
gggegtggag

catttccatg

ctccattgag
cgacaagaac
gatctacggc
cgtgtccegec
tgtggacatt
caacaccatg

ccececgetgag

gctgctcaag
catggtgctg
ggcegegegee
gcectteatce
gggceggceace
catgaccgtc

gggcecaggac

cctgtacggce
gctgttcgag
cgcecgagecce
cggceecggce
caaggagtgc
cggccacgtc

caagattgtg

ggcegegegce

caagtacatc

cgcteggeca
tcecgetecgg
agcagccgea
ggtctgegeg
ggcaaccctt
gccatgggcea

ggcaccgacg

acggtcatga
atgcccggcea
ggcactatca
ttccagagct
gtgcgcaaca
gceteggeca

gacccgcetga

tccgacctga
gtcatggcca
tgeggegtge
tgcgacctca
ccegeegtge
actggcaaga

gtggtgetge

aacctggccc
ggcgaggcgc
aacaagttcc
atgcccgaga
gcgctcatca
acgcccgagg

attgatgtgg

aaggctgcct

aagaacgtgt

tgaaggccgce
agaagccgtc
tcacgcaacc
aggaggacat
gcaacatgca
tggtgggett

gcatgagctt

gcgegeagtg
cgctgatggce
agcccggeca
acggcgccta
gctgeectgg
ttgaggctct

agaaggacga

agcctctgga
ccggeggcte
ccctgaccct
agccctcecggg
tgaagtacct
ccatgggegg

ccgtggagaa

Cggagggcag
tggtgtttga
gcggcaaggt
tgctcacgcec
ccgacggacg
cgcaggtegg

agaagcgcgt

ggaaggcgcce

cgtcggegtce

tggcgeccag
gtcgtceegee
caagtaccag
gatcaagccg
cctgatggac
ccgcttcaac

cagcctgcag

gtacgacgcc
catggcccgce
cagccgcatg
ctcggeeggce
cgctggegeg
gggcatgacc

gtgccgcatg

catcatgacc
caccaacgcc
ggacgacttc
ccgctacgtce
ggactccaag
caacctggceg

gcccatcaag

cgtggccaag
caacgaggag
ggtggtgatce
cacctccegec
cttcagcggce
cggcceccatce

gatggacatg

cccgetgaag

cactggctgc
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60
120
180
240
300
360

420

480
540
600
660
720
780

840

900
960
1020
1080
1140
1200

1260

1320
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1500
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1800
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<210> 46
<211> 604
<212> PRT
<213>

<400> 46

Chlamydomonas reinhardtii

Met Ser Ser Thr Ala Thr Met Pro Gly Gln Arg Ser Ala

1

Ala Gly Ala

Pro Glu Lys
35

Lys Phe Ser
50

Ala Met Leu

65

Gln Val

His Leu Met
Gly Met Val
115
Ser Met

130

Ile Ala Asp

145

Asn Ile Ser

Ala Met

Ile Lys Pro

195

5

Gln Ser

20

Pro Ser

Ser Arg

Phe Ala

Ile Ser

85
Asp Leu
100

Gly Phe

Thr Asp

Ser

Leu Pro

165
Arg Leu
180

Gly His

Arg Arg Ala

Ser Ser Ala
40
[le Thr Gln
55
Thr Gly Leu
70

Ser Val Trp

Ala Ala Glu

Arg Phe Asn

120

Gly Met Ser
135

Glu Thr Val

150

Gly Cys Asp

Asn Arg Pro

Ser Arg Met Asp Gly Ser Val

200

Val

25

Pro

Pro

Arg

Tyr

Val

105

Thr

Phe

Met

Lys

Ser

185

10

Lys

Ala

Lys

Glu

Glu

90

Lys

Ser

Ser

Asn
170

Leu

Val Met Ala

Val Pro Ala
45
Tyr Gln Gly
60
Glu Asp Met
75

Gly Asn Pro

Lys Gly Val

Gly Val Ser

125

Leu Gln Ser
140

Ala Gln Trp

155

Met Pro Gly

Met Ile Tyr

Leu

205

Met

Val

30

Gly

Ala

Cys

110

Asp

Arg

Tyr

Thr

190

Asp

-120 -

Lys Ala
15

Ser Ala

Leu Asn

Ser Gln

Lys Pro

80

Asn Met

95

Ala Met

Asp Leu

Asp Ala

160
Leu Met
175

Gly Thr

Ile Val
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Ser Ala Phe Gln Ser

210
Ala Gln

225

Arg Val Asp

Cys Gly Gly Met Tyr

Leu Gly

Leu Lys

Leu Lys

290
Glu Asn
305

Val Leu

Leu Asp

Leu Lys

Gly Thr

370
Arg Asp
385

Glu Val

Lys Pro

Ala Pro

Met

Lys

275

Ser

His

Asp

Pro

355

Pro

Cys

Pro

Glu

435

245
Thr Leu
260

Asp Glu

Asp Leu

Met Val

Phe Ile

Phe Gln

340

Ser Gly

Met Thr

Glu Leu

405
Lys Gln
420

Gly Ser

Tyr Gly Ala

215
Ile Val Arg
230

Thr Ala Asn

Pro Tyr Ser

Cys Arg Met

280
Lys Pro Leu
295
Leu Val Met
310

Ala Met Ala

Arg Val Ser

Arg Tyr Val
360
Leu Lys Tyr
375
Val Thr Gly
390

Arg Ala Gly

Thr Gly His

Val Ala Lys

440

Tyr

Asn

Thr

Ser

265

Asp

Arg

Asp

345

Met

Leu

Lys

Gln

Ser

Ser

Met

250

Ser

Thr

Ala

330

Arg

Asp

Thr

Asp

410

Thr

Ala

Cys

235

Arg

Met

315

Cys

Thr

Asp

Ser

Met

395

Val

Ile

Gly

Gly Leu

220

Pro Gly

Ser Ala

Pro Ala

Tyr Met

285

Thr Tyr

Gly Val

Pro Phe

Ile His

365

Val Leu

Leu Tyr

Lys Glu

445

Ile Asn Glu

Ala Gly Ala
240
[le Glu Ala
255
Glu Asp Pro
270

Leu Glu Leu

Lys Ala Phe

Thr Asn Ala

320

Pro Leu Thr

335

Ile Cys Asp

350

Lys Val Gly

Tyr Ile Asn

Asn Leu Ala

Pro Val Glu

Gly Asn Leu

Gly Leu Leu

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

-121 -
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450

Met Val

465

Arg Tyr

Pro Thr

Ile Thr

His Val

530
Asn Gly
545

Lys Ile

Pro Pro

Val Ser

<210>
<211>
<212>
<213>
<400>
atgcccg
agccaag
aaaccgc
ctggacc

tttaaca

ttgcaat

gacggaa

455

460

Gly Ala Glu Pro Asn Lys Phe Arg Gly Lys Val Val

470
Glu Gly Pro Lys Gly Gly

485

475
Pro Gly Met

490

Pro Glu Met

Ser Ala Ile Met Gly Ala Gly Leu Gly Lys Glu Cys

500
Asp Gly Arg Phe Ser Gly
515 520

Thr Pro Glu Ala Gln Val

535
Asp Lys Ile Val Ile Asp
550
Ser Asp GIn Glu Leu Ala
565
Leu Lys Ala Thr Ser Gly
580

Ser Ala Ser Thr Gly Cys

595 600
47

1704
DNA
Ostreococcus lucimarinus
47

acg gcgacgcegag cgatttgaac
gag cgtcgcagge gatgetgtac
aga tcggcegtgtce ctecggtgtgg
tgg cgggtaaagt ggcggaaggc

ccg tgggggtgtce ggacgggatt

cgc gggatttgat cgcggatage

ata tttctcteceec ggggtgegat

505

Gly Ser His

Gly Gly Pro

Val Glu Lys
555
Ala Arg Lys
570
Thr Leu Tyr
585

Val Thr Asp

aagtggtcga
gccacgggcec
tggcagggaa
gtcaaggcegg

tccatgggta

atcgagaccg

aagaacatgc

510
Gly Phe Val
525

Ile Ala Leu

540

Arg Val Met

Ala Ala Trp

Lys Tyr Ile
590

Ser

gaaagatcac
tgacggaggc
acccttgtaa
cggatatggt

cgcecgggceat

tgatgggtgg

cgggtacgat

Val Ile

480
Leu Thr
495

Ala Leu

Ile Gly

Val Lys

Asp Met

560
Lys Ala
575

Lys Asn

gcaaccgaag
cgatatgaac
caaacacttg
gagctttcag

gtcectteteg

acagtggtac

catggccatg
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60
120
180
240

300

360

420
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ggtcgattga
gcegtggatg
accggcgcta
ggegegtgeg

atgactcttc

ttcatggctg
atgactcgcg
aacgcggttc
gacttccaag
tacgtcatgg
tctgaaggca

ctcgccatct

atcaagaaga
gcgaagatca
gaagaggaaa
gtcattcgct
tcggccatca
tceggtggcet

aacatcggtt

aacgcgceegg
cctttggaag
gaaggctgca
<210> 48

<211> 567

<212> PRT

accgccecegtce
gtggcacact
tcacggagga
gcggceatgta

cgtattcttc

gcgcetgegat
cggegttcga
ttcacttgat
ccgtctccaa
aggacgtcca
tgattgacgg

gcecggattt

ctggtcactt
ccggtaagga
tgctcgaggce
acgaaggtcc
tgggtgeegg
cgcacggttt

tgatcaagga

atgtcaccga

cgacgtcggg

tcacggactt

gctgatgatt
cgatatcgta
acagcgcaaa
caccgccaac

ctccattccce

gaagcatttg
aaacgccatg
cgcgatggeg
caagacgccg
caaggttggc
ttcttgcatg

gacgeegess

gcaatgcttg
aggcttgtac
cttggcggca
gaagggtggt
tctcgggaac
cgtcatcggt

cggtgatatc

cgccgagtgg
tacgctctac

gtga

<213> Ostreococcus lucimarinus

<400> 48

tacggcggta
tcecgegttec
gacatcgtgc
accatggcca

gcggaagatc

ctcgaaatcg
gtcaccgtca
cactctgtcg
ttcatcgctg
ggcactccgg
actgtcaccg

caagatgtta

tacggcaaca
tttaaaggct
gactccgagt
ccgggeatgce
gactgcgegce
cacgttacgc

atcgaaattg

gaaaagcgtc

aagtactgca

ccattcgccc
aatcgtacgg
gtaactcttg
gctgcatcga

ctctcaagat

acctgaagcc
tcgectetegg
gcatcaaatt
acttaaagcc
cggtgttgaa
gtaagaccct

ttcteeeggt

tcgcccaggg
tcgcgaagtg
ctttcaaggg
cggagatgct
tcatcacgga
cggaagcgea

atgccgaagt

gageggegtg

agctcgtcgce

tggccactcc
acagttcgtt
ccegggetcet
ggctctegge

ggatgaatgt

gcgtgacatce
cggttccacc
gactctggac
gtccggtaag
gtatttgatg
cgccgagaac

gagcacgccce

aggctccegtg
ctacgatagc
tagcgtcatc
cacgccgacg
tggtcgattc
agttggtggt

tcgcaccatc

gaaggcegecg

cagcgcttceg

Met Pro Asp Gly Asp Ala Ser Asp Leu Asn Lys Trp Ser Arg Lys Ile

1

5

10

15

Thr Gln Pro Lys Ser Gln Gly Ala Ser Gln Ala Met Leu Tyr Ala Thr

20

25

30
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480
540
600
660

720

780
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900
960
1020
1080

1140

1200
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1440
1500

1560

1620
1680

1704
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Gly

Val

65

Phe

Met

Thr

Cys

Arg

145

Val

Tyr

225

Phe

Pro

Val

Leu

Trp

50

Lys

Asn

Ser

Val

Asp

130

Pro

Val

Arg

Asn

210

Ser

Met

Arg

Thr

35

Trp

Val

Thr

Phe

Met

115

Lys

Ser

Asp

Phe

Asn

195

Thr

Ser

Asp

Glu Ala Asp Met

GIn Gly Asn Pro

55

Ala Glu Gly Val
70

Val Gly Val Ser

85
Ser Leu Gln Ser
100

Gly Gly Gln Trp

Asn Met Pro Gly
135

Leu Met Ile Tyr

150
Gly Gly Thr Leu
165
Val Thr Gly Ala
180

Ser Cys Pro Gly

Met Ala Ser Cys

215
Ser Ile Pro Ala
230

Gly Ala Ala Met

Ile Met Thr Arg

260

Ile Ala Leu Gly Gly Ser

Asn Lys Pro Gln

40

Cys

Lys

Asp

Arg

Tyr
120

Thr

Asp

Ser

200

Lys

Thr

Asn Lys

Ala Ala

Gly Ile

90
Asp Leu
105

Asp Gly

Ile Met

Gly Thr

[le Val

170
Thr Glu
185

Gly Ala

Glu Ala

Asp Pro

His Leu

250
Ala Phe
265

Asn Ala

His

Asp

75

Ser

Asn

155

Ser

Cys

Leu

Leu

235

Leu

Glu

Val

[le Gly

45
Leu Leu
60

Met Val

Met Gly

Ala Asp

Ile Ser

125

Met Gly

140

Arg Pro

Ala Phe

Gln Arg

Gly Gly

205

Gly Met

220

Lys Met

Glu Ile

Asn Ala

Leu His

Val

Asp

Ser

Thr

Ser
110

Leu

Arg

Lys
190

Met

Thr

Asp

Asp

Met

270

Leu

- 124 -

Ser

Leu

Phe

Pro

95

Pro

Leu

His

Ser

175

Asp

Tyr

Leu

Leu
255

Val

Ser

Asn

Ser

160

Tyr

Thr

Pro

Cys
240

Lys

Thr
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275
Met Ala His Ser Val
290
Val Ser Asn Lys Thr
305
Tyr Val Met Glu Asp
325

Lys Tyr Leu Met Ser

340
Thr Gly Lys Thr Leu
355

Pro Gly Gln Asp Val

Gly His Leu Gln Cys

Ala Lys Ile Thr Gly

Cys Tyr Asp Ser Glu
420
Glu Ser Phe Lys Gly
435
Gly Gly Pro Gly Met
450

Gly Ala Gly Leu Gly

465
Ser Gly Gly Ser His
485
GIn Val Gly Gly Asn
500
Ile Asp Ala Glu Val

515

Gly Ile

295
Pro Phe
310

Val His

Glu Gly

Ala Glu

Ile Leu

375

Leu Tyr

390

Lys Glu

Glu Glu

Ser Val

Pro Glu

455

Asn Asp

470

Gly Phe

Ile Gly

Arg Thr

280

Lys

Lys

Met

Asn
360

Pro

Met

440

Met

Cys

Val

Leu

520

Leu

Val

345

Leu

Val

Asn

Leu

Leu
425

Val

Leu

505

Asn

Thr Leu

Asp Leu

Ser Thr

395

Tyr Phe

410

Ile Arg

Thr Pro

Leu Ile

475
Gly His
490

Lys Asp

Ala Pro

Asp

300

Lys

Thr

Ser

Cys

Pro

380

Lys

Leu

Tyr

Thr

460

Thr

Val

Asp

285

Asp Phe

Pro Ser

Pro Ala

Cys Met

350
Pro Asp
365

Ile Lys

Gly Phe

445

Ser Ala

Asp Gly

Thr Pro

Asp Ile
510
Val Thr

525

- 125 -

Gln Ala

Gly Lys

320

Val Leu

335

Thr Val

Leu Thr

Lys Thr

Ser Val

400

Ala Lys

415

Asp Ser

Pro Lys

Ile Met

Arg Phe

480

Asp Ala
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Glu Trp Glu Lys Arg Arg Ala Ala Trp Lys Ala Pro Pro Leu Glu Ala

530

535

540

Thr Ser Gly Thr Leu Tyr Lys Tyr Cys Lys Leu Val Ala Ser Ala Ser

545

550

Glu Gly Cys Ile Thr Asp Leu

<210> 49

<211> 1695

<212> DNA

565

<213> Vitis vinifera

<400> 49
atgcaagcag
acgagaacca

gcccaatcege

catgtcaccg
tcggatgagg
acctgcaaca
ggcatggttg
agaggcatgt
atgtctgctc

ggtacaataa

atcaagcctg
ggagagttcg
tgcccaggag
gaagttatgg
ttgcatgagt
ccacgagata

ggtggatcta

ttaactcttg
cccagtggca

cgcttecttt

ctctgataac
caattccccce

cgccaceege

agcccaagtc
acatgcacaa
tgcatttgtt
ggttcaggtt
gctatagett
agtggtatga

tggcaatggg

gtcattttca
tcagtgggtc
caggagcttg
gaatgtctct
gccatttgge
ttatcactat

ccaatgctgt

atgattttca
aatacgtcat

tggaaaatgg

cccttetect
tcatgtgcgce

agtgaaagag

ccagggegec
gcctcaaatce
gaagctttca
caacactgtt
gcagtctagg
tggcaacatt

acggctcaat

aggccatact
cataactgat
tggtggaatg
tcecttcage
tggaaaatat
gaagtcacta

attacattta

gaaagtaagt

ggaggacata

gtttttagat

555

cgcgcecattce
ctcgtgtctg

acggcccaca

tcacaagcca
ggtatatcat
gaggctgtga
ggtgtcageg
gatttgattg
tctattccceg

cgacctagta

tacgacataa
gaacagagga
tatacagcca
tcttcaacac
cttctggatt
cggaatgcta

attgccattg

gatgaggttc
cacaagattg

ggggattgta

ccaccggttc
tccgagcatc

agctcaacaa

tcctetatgg
cggtttggta
aggagggggt
atgccatctc
ctgatagtat
gttgtgacaa

ttatggttta

tatctgectt
tgaatgttgt
atacgatggc
cggctgaaga
tgataaaaat
tggttgttgt

caaggtctgt

cattccttgc
gaggaacacc

taacagttac

560

catcactgcc

gaccgaggta

gtacagctct

cgtgggtctc
cgagggcaac
gagagatgcc
aatgggcacg
tgagacggtc
aaatatgcca

tggtggagct

tcaggtttat
ccgaaattca
ttctgctatt
cccattgaag
ggacttaaaa
catggcattg

tggtctgcag

tgatcttaag
ggcaatcatt

tgggaagaca
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180

240
300
360
420
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1200
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ttggctgaaa
ttggcaaacc
gagggttctg

gtctttgaag gtgaggaagce

gggaaagtag
ttgactccaa
gatggtaggt
catgtacatt

agaagattat

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

<400>

atgcagaact

ttgcaaaaat

ttattattag
caagcgcaat
tttcaggagg
ttettttect
attaa

50

564

PRT

Vitis vinifera

50

Met Gln Ala Ala Leu Ile Thr

Ser

Ser

Ile Thr Ala Thr

Val Arg Ala Ser

5

Arg Thr
20

Thr Glu

35

Lys Glu Thr Ala His Lys Leu

50

55

Pro Lys Ser Gln Gly Gly Ser

65

Ser

Tyr

Val

Thr

Asp Glu Asp Met

Glu Gly Asn Thr

Lys Glu Gly Val

70

His Lys
85

Cys Asn
100

Arg Asp

115

Val Gly Val Ser Asp Ala

ttttecttet

ccataaagaa gactggacac

aggagaggga

ttcacatgga

tcatccagtt

ttgcccagag

ctccaaactt

tactggaaaa gaagggctat

tatgattgca gctatagcag

Ccccaaggses

aatgggagca ggtcttggga

tatgttgttg

ttattttttt

Pro Ser Pro Arg

10
Thr Ile Pro Pro
Val Ala Gln Ser
40
Asn Lys Tyr Ser

Ile Leu

Pro Gln

Met His Leu Leu
105

Ala Gly Met Val

Ser Met Gly

atcagcaaat aataagaccg

tatatggaaa tcttgcacca
atttctctgg tcctgcactt

agaatcctat gagctttaag

ggccaggaat gcctgaaatg

aggatgttge tttgttgact
gccacatatg tcctgaagca

atttttttga tcagaaacga

Ala Ile Pro Thr

15
His Val Arg Leu Val
30
Pro Pro Pro Ala Val
45
Ser His Val Thr
60

Tyr Gly Val Gly Leu

80
Ile Ser Ser Val Trp
95
Lys Leu Ser Glu Ala
110
Gly Phe Arg Phe Asn
125

Thr Arg Gly Met Cys
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1260
1320
1380

1440

1500
1560
1620
1680

1695
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Tyr

145

Met

Lys

Ser

His

Ser

225

Cys

Thr

Lys

Val

Val

Asp

130

Ser Leu

Ser Ala

Asn Met

Ile Met

195

Thr Tyr

Pro Gly

Ser Ala

Pro Ala

275
Tyr Leu
290

Thr Met

Gly Leu

Pro Phe
355
Ile His

370

Gln

Gln

Pro

180

Val

Asp

Leu

Lys

Thr

340

Leu

Lys

Ser

Trp

165

Tyr

Thr

Asp

Asp

Ser

Asn

325

Leu

Ala

135
Arg Asp
150

Tyr Asp

Thr Ile

Ile Ser

215
Asp Glu
230

Ala Cys

Val Met

Pro Leu

Leu Ile

295
Leu Arg
310

Ala Val

Thr Leu

Asp Leu

Leu

Gly

Met

Ile Ala Asp

Asn

Phe

Arg

170

Met

Lys

Met

Gly Gly Met

Gly

Lys

280

Lys

Asn

Leu

Asp

Lys

360

Met

265

Leu

Met

His

Asp
345

Pro

250

Ser

His

Asp

Met

Leu

330

Phe

Ser

Ile Gly Gly Thr Pro Ala

375

155

Ser

Pro

Val

Asn

235

Tyr

Leu

Leu

Val

315

140

Ser

Arg

Tyr

220

Val

Thr

Pro

Cys

Lys

300

Val

Lys

Lys

380

Ile Glu Thr Val

160

Pro Gly Cys Asp

175

Leu Asn Arg Pro

His

205

Val

Phe

His
285

Pro

Val

Val

Tyr
365

Arg

190

Phe

Arg

Asn

Ser

270

Leu

Arg

Met

Ser
350

Val

Phe
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Phe Val

Asn Ser

240
Thr Met
255

Ser Ser

Asp Ile

Ala Leu

320

Arg Ser

335

Asp Glu

Met Glu

Leu Leu
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Glu Asn Gly Phe Leu Asp Gly Asp Cys Ile Thr Val Thr Gly Lys Thr

385 390 395 400
Leu Ala Glu Asn Ala Glu Leu Phe Pro Ser Leu Pro Arg Asp Gln Gln
405 410 415
Ile Ile Arg Pro Leu Ala Asn Pro Ile Lys Lys Thr Gly His Leu Gln
420 425 430
Thr Leu Tyr Gly Asn Leu Ala Pro Glu Gly Ser Val Ala Lys Ile Thr
435 440 445

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

450 455 460
Glu Glu Ala Met Ile Ala Ala Ile Ala Glu Asn Pro Met Ser Phe Lys
465 470 475 480
Gly Lys Val Val Ile Ile Arg Gly Glu Gly Pro Lys Gly Gly Pro Gly
485 490 495
Met Pro Glu Met Leu Thr Pro Thr Ser Ala Ile Met Gly Ala Gly Leu
500 505 510

Gly Lys Asp Val Ala Leu Leu Thr Asp Gly Arg Phe Ser Gly Gly Ser

515 520 525
His Gly Tyr Val Val Gly His Ile Cys Pro Glu Ala His Val His Phe
530 535 540
Leu Phe Leu His Pro Val Leu Phe Phe Tyr Phe Phe Asp GIn Lys Arg
545 550 555 560

Arg Arg Leu Tyr

<210> 51
<211> 1839
<212> DNA

<213> Vitis vinifera

<400> 51
atgcaagtag ctctgataac cccttctect cgegecattce ccaccggttce catcactgcec 60
acgagaacca caattccccce tcatgtgege ctegtgtcectg tccgagcatc gaccgaggta 120

-129 -
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gcccaatcege
catgtcaccg
tcggatgagg
acctgcaaca
ggcatggttg

agaggcatgt

atgtctgctc
ggtacaataa
atcaagaggc
gcacaccact
gatcctggtce
gaaggaggtg

tccataactg

tgtggtggaa
cttcecttcea
gctggaaaat
atgaagtcac
gtattacatt
ggtctgcagt

gatcttaagc

gcaatcattc
gcacttgtct
tttaagggga
gaaatgttga
ttgactgatg
gaagcacatg

gtccaaaaaa

aaatggagtc
gtaaaatcgg
<210> 52

<211> 612

cgccaccegce
agcccaagtc
acatgcacaa
tgcatttgtt
ggttcaggtt

gctatagcett

agtggtatga
tggcaatggg
agattgacaa
ttatactgag
attttcaagg
tatgtgtagt

atgaacagag

tgtatacagc
gctcttcaac
atcttctgga
tacggaatgc
taattgccat
taactcttga

ccagtggcaa

gettectttt
ttgaaggtga
aagtagttat
ctccaacaag
gtaggttttc
aaggtggtcc

ggagaatgga

ccccaccata

cttcagatgg

agtgaaagag
ccagggegec
gcctcaaatce
gaagctttca
caacactgtt

gcagtctagg

tggcaacatt
acggctcaat
ttataattgg
atatgaaatg
ccatacttac
atcacttgtc

gatgaatgtt

caatacgatg
accggctgaa
tttgataaaa
tatggttgtt
tgcaagaatt
tgattttcag

atatgtcatg

ggaaaatggg
ggaagctatg
tattagagga
cgcaataatg
aggaggttca
cattggtctc

tgtccagctg

taaggctaac

gtgtgtgacg

acggcccaca
tcacaagcca
ggtatatcat
gaggctgtga
ggtgtcageg

gatttgattg

tctattccceg
cggcctagta
gatcccaatc
ttgtatgaag
gacataatat
ccatggttta

gtccgaaatt

gcttetgeta
gacccattga
atggacttaa
gtcatggcat
gctcatgata
aaagtaagtg

gaggacatac

tttttagatg
attgcagcta
gagggaccca
ggagcaggtc
catggatatg
attgaaaatg

acagatgaag

caaggagttc

gatgaataa

agctcaacaa
tcctetatgg
cggtttggta
aggagggggt
atgccatctc

ctgatagtat

gttgtgacaa
ttatggttta
ataccatcct
tcatctttga
ctgcctttca
tggagagttc

catgcccagg

ttgaagttat
agttgcatga
aaccacgaga
tgggtggatce
agattcttgg
atgaggttcc

acaagattgg

gggattgtat
tagcagagaa
agggggecce
ttgggaagga
ttgttggeca
gagatatcat

agatgaatga

tatacaagta

gtacagctct
cgtgggtcte
cgagggcaac
gagagatgcc
aatgggcacg

tgagacggtc

aaatatgcca
tggtggaget
gtgtagtgtg
gaaatggcat
gctatggtcet
gtccagtggg

agcaggagct

gggaatgtct
gtgccatttg
tattatcact
taccaatgct
caggtctgtt
attccttgct

aggaacaccg

aacaggtcct
tcctatgagce
aggaatgccc
tgttgctttg
catatgtcct
cacaattgat

gCcgaagaaag

catcaagaac

- 130 -

180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020
1080
1140
1200
1260

1320

1380
1440
1500
1560
1620
1680

1740

1800

1839

ZIHSd 10-2011-0063576



ZIHSd 10-2011-0063576

<212> PRT

<213> Vitis vinifera

<400> 52

Met Gln Val Ala Leu Ile Thr Pro Ser Pro Arg Ala Ile Pro Thr Gly

1 5 10 15

Ser Ile Thr Ala Thr Arg Thr Thr Ile Pro Pro His Val Arg Leu Val
20 25 30

Ser Val Arg Ala Ser Thr Glu Val Ala Gln Ser Pro Pro Pro Ala Val

35 40 45
Lys Glu Thr Ala His Lys Leu Asn Lys Tyr Ser Ser His Val Thr Glu
50 55 60
Pro Lys Ser Gln Gly Gly Ser Gln Ala Ile Leu Tyr Gly Val Gly Leu
65 70 75 80
Ser Asp Glu Asp Met His Lys Pro Gln Ile Gly Ile Ser Ser Val Trp
85 90 95

Tyr Glu Gly Asn Thr Cys Asn Met His Leu Leu Lys Leu Ser Glu Ala

100 105 110
Val Lys Glu Gly Val Arg Asp Ala Gly Met Val Gly Phe Arg Phe Asn
115 120 125
Thr Val Gly Val Ser Asp Ala Ile Ser Met Gly Thr Arg Gly Met Cys
130 135 140
Tyr Ser Leu Gln Ser Arg Asp Leu Ile Ala Asp Ser Ile Glu Thr Val
145 150 155 160

Met Ser Ala Gln Trp Tyr Asp Gly Asn Ile Ser Ile Pro Gly Cys Asp

165 170 175
Lys Asn Met Pro Gly Thr Ile Met Ala Met Gly Arg Leu Asn Arg Pro
180 185 190
Ser Ile Met Val Tyr Gly Gly Ala Ile Lys Arg Gln Ile Asp Asn Tyr
195 200 205
Asn Trp Asp Pro Asn His Thr Ile Leu Cys Ser Val Ala His His Phe

210 215 220
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Ile Leu Arg Tyr

225

Asp Pro Gly His Phe

Gln Leu

Phe Met

Asn Val

290

Tyr Thr

305

Leu Pro

Glu Cys

Leu Lys

385

Gly Leu

Pro Phe

Ile His

Trp

275

Val

Phe

His

Pro

355

Val

Leu

Lys

435

245
Ser Glu
260

Ser Ser

Arg Asn

Asn Thr

Ser Ser

325
Leu Ala
340

Arg Asp

Met Ala

Ala Arg

Leu Thr

405

Ala Asp

420

Ile Gly

230

Glu Met Leu Tyr

GIn Gly His

Gly Gly Val

Ser Ser

Ser Cys

295
Met Ala
310

Ser Thr

Gly Lys

Ser

Pro

Tyr

Thr

360

Glu

Thr

Cys

265

Leu
345

Met

Leu Gly Gly Ser

375
Ile Ala
390

Leu Asp

Leu Lys

Gly Thr

Asn Gly Phe Leu Asp Gly Asp

450

455

His

Asp

Pro

Pro
440

Cys

Asp

Phe

Ser

425

Glu Gly Glu Glu Ala Met Ile Ala Ala

Val

Tyr
250

Val

330

Leu

Lys

Thr

Lys

Thr

Ile Phe

235

Asp Ile

Val Ser

Thr Asp

300

315

Asp Pro

Asp Leu

Ser Leu

Asn Ala

380
[le Leu
395

Lys Val

Lys Tyr

Ile Arg

Gly Pro

460

Glu Lys

Ile Ser

Leu Val

270

285

Cys Gly

Met Gly

Leu Lys

Ile Lys

350

Arg Asn

365

Val Leu

Gly Arg

Ser Asp

Val Met

430
Phe Leu
445

Ala Leu

Ile Ala Glu Asn Pro
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Trp

255

Pro

Arg

Met

Leu

335

Met

His

Ser

Leu

Val

Met

His

240

Phe

Trp

Met

Met

Ser

320

His

Asp

Met

Leu

Val

400

Val

Asp

Phe

Ser
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465

Phe Lys Gly

Pro Gly Met

Gly Leu Gly

515

Gly Ser His
530

Gly Gly Pro

545

Val Gln Lys

Glu Arg Arg

Val Leu Tyr

595

Val Thr Asp
610

<210> 53

<211> 1827
<212> DNA
<213> Arab
<400> 53

atgcaagcca
tcccacaatg
gctgatcectt

actgaaccca
gacgatttgc

aacatgcatt

gttgggttta

470

475

480

Lys Val Val Ile Ile Arg Gly Glu Gly Pro Lys Gly Gly

485

490

Pro Glu Met Leu Thr Pro Thr Ser

500

Lys Asp Val Ala Leu Leu Thr

520

505

Gly Tyr Val Val Gly His Ile Cys

535

Ala Ile Met

510

525
Pro Glu Ala

540

Ile Gly Leu Ile Glu Asn Gly Asp Ile Ile Thr

550

555

Arg Arg Met Asp Val Gln Leu Thr

565

570

Lys Lys Trp Ser Pro Pro Pro Tyr

580

585

Lys Tyr Ile Lys Asn Val Lys Ser

600

idopsis thaliana

ccatcttctc tccacgegee
tcaactctcg ccgtcecectca
caccacctat cactgacacc
aatcccaagg tgggtctcaa
taaaacccca gattggtatc

tgctgaaatt gtctgaggct

ggtttaatac tattggtgtg

actctcttce
atcatctcct
aataagctca
gcaattcttc
tcgteggttt

gtgaaagaag

agtgatgcta

Asp Glu Glu

Lys Ala Asn
590
Ala Ser Asp

605

cctgtaaacc
gctccegecca
acaaatacag
acggtgttgg
ggtatgaagg

gagttgaaaa

tttcgatggg

495

Gly Ala

Asp Gly Arg Phe Ser Gly

His Glu

Ile Asp

560
Met Asn
575

GIn Gly

Gly Cys

tctecteect
atccgtaacc
ctcaagaatc
tttatcagac
gaacacttgt

tgcaggaatg

aacgagagegsg
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60
120
180
240
300

360

420
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atgtgtttta
gctcagtggt
attatggcta
cctggecatt
tttgttagtg

ggagctggag

atgggaatgt
gagtgtcgct
gacattatca
tcgacaaatg
cttgacgatt
gggaagtatg

ttattagagc

caaaatttag
aatccaatca
tctgtagcaa
gaaggagagg
gtggttgtta
ccgacaagtg

aggttctctg

ggtggtcecga
agaatagaca
cctgcataca
tcagatggat
<210> 54
<211> 608

<212> PRT

gtttgcaatc
atgatggtaa
tgggaaggct
ttcaagacaa
gctccataag

cctgtggtgg

cccttectta
tagcaggaaa
ctccaaaatc
cagtattgca
ttcagaaagt
ttatggagga

taggattgat

aaaacgtccc
aggagactgg
aaattaccgg
aatctatgtt
tcagaggaga
caataatggg

gtgggtcaca

tcggtctgat
cacaagtctc
aggttaaccg

gtgtgactga

tagggatttg
catatctatt
taacagacca
gacatatgac
tgatgaacag

catgtacaca

cagttcttca
atatcttcta
acttcgtaat
tctaattgct
tagcgatgceg
tatacataag

ggatggtgat

aagcttaaca
acacatacaa
caaagagggc
ggctgctata
ggggcctaaa
tgceggtcett

cggttttgtt

caagaacgga
acccgaagaa
cggagtccta

cgagtaa

<213> Arabidopsis thaliana

<400> 54

attgctgata
cceggttgtg
gggattatgg
attgtatctg
agaaagactg

gcgaatacaa

atacctgctg
gaattgctaa
gcaatggttt
attgcaaggt
gttccatttce
ataggtggta

tgtatgacag

gaagggcagg
attttgagag
ttatatttct
tcagcagacc
ggaggtccag
ggaaaggaat

gttggccaca

gacataatca
atgaatgacc

tataagtaca

gtattgagac
ataaaaatat
tttatggtgg
ctttccagag
tcctecatca

tggcttctge

aagacccatt
agatggactt
ccgtcatggce
ctgttggttt
tagcagatct
cgccagetgt

tgacagggca

agataattag
gagaccttge
ctggtcctgce
caatgagttt
gtatgcctga
gtgcattact

tttgcectga

ccattgacat
gtagaaagaa

tcaagaacgt

tgttatgagt
gcctggaact
aaccattaag
ttatggagaa
ttcatgtcct

tatcgaagca

gaagttggac
aaaaccccgt
ccttggggga
ggagttgact
taaacccagt
tctcegetat

gactttggct

acctctgtca
accagatggt
acttgtattt
taagggaact
gatgttgaca
gactgatggt

agctcaggag

aggaaagaag
atggactgct

gcaatcggct

Met Gln Ala Thr Ile Phe Ser Pro Arg Ala Thr Leu Phe Pro Cys Lys

1

5

10

15
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480
540
600
660
720

780

840
900
960
1020
1080
1140

1200

1260
1320
1380
1440
1500
1560

1620

1680
1740
1800

1827
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Pro Leu Leu Pro

Ser

Asp

Ser

65

Asp

Leu

145

Met

Met

Tyr

Ser

225

Cys

Thr

50

Asp

Asn

Val

130

Pro

Val

Asp

210

Ser
35

Asn

Leu

Thr

Val

115

Ser

Ser

Trp

Tyr

195

Ser

20

Lys

Leu

Cys

100

Asp

Arg

Tyr

Thr

180

Val

Asp

Ala Gly Ala

Ser

Leu

Ser

Lys
85

Asn

Asn

Asp

Asp

165

Ser

Cys

245

His Asn

Ser Val

Asn Lys

55

70

Pro Gln

Met His

Ile Ser

135

Leu Ile
150

Gly Asn

Met Ala

Thr Ile

Ala Phe

215
Gln Arg
230

Gly Gly

Val

Thr

40

Tyr

Leu

Met

120

Met

Met

Lys

200

Lys

Met

Ile Glu Ala Met Gly Met Ser

Asn

25

Ser

Leu

Leu
105

Val

Asp

Ser

185

Pro

Ser

Thr

Tyr

Leu

Ser

Asp

Ser

His

Thr

Ser

170

Arg

Tyr

Val

Thr

250

Pro

Arg Arg Pro

Pro

Arg

75

Ser

Leu

Phe

Arg

155

Pro

Leu

His

Leu

235

Tyr

Ser

60

Val

Ser

Ser

Arg

Asn

Phe

220

His

Asn

Ser

Pro
45

Thr

Val

Phe
125

Met

Thr

Cys

Arg

205

Phe

His

Thr

Ser

Ser
30

Pro

Leu

Trp

110

Asn

Cys

Val

Asp

Pro

190

Asp

Val

Ser

Met

Ser

- 135 -

Pro

Ser

Tyr

95

Val

Thr

Phe

Met

Lys

175

Lys

Ser

Cys

255

Ile

Thr

Lys

Asp

80

Lys

Ser

Ser
160

Asn

Thr

Pro
240

Ser

Pro
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Ala Glu Asp
275
Leu Leu Glu
290
Pro Lys Ser
305

Ser Thr Asn

Leu Glu Leu

Phe Leu Ala
355

His Lys Ile

370

Gly Leu Met

385

Gln Asn Leu

Arg Pro Leu

Arg Gly Asp
435
Glu Gly Leu

450

Ser Met Leu
465

Val Val Val

Glu Met Leu

260

Pro Leu Lys

Leu Leu Lys

Leu Arg Asn
310
Leu

325

Thr Leu Asp
340

Asp Leu Lys

Gly Gly Thr

Asp Gly Asp

390

Glu Asn Val
405

Ser Asn Pro

420

Leu Ala Pro

Phe

Tyr Ser

470

Leu

Met

295

Ala

His

Asp

Pro

Pro

375

Cys

Pro

Ile

Asp

Gly

455

Ser

Asp

280

Asp

Met

Leu

Phe

Ser

360

Ala

Met

Ser

Lys

Gly

440

Pro

Ile Arg Gly Glu Gly

485
Thr Pro Thr

500

Ser

265

Leu

Val

345

Gly

Val

Thr

Leu

425

Ser

Asp

Pro

505

Cys

Lys

Ser

330

Lys

Lys

Leu

Val

Thr

410

Thr

Val

Leu

Pro

Lys

490

270

Arg Leu Ala Gly Lys

285
Pro Arg Asp
300
Val Met Ala
315

Ile Ala Arg

Val Ser Asp

Tyr Val Met

365

Arg Tyr Leu
380

Thr

395

Gly His

Ala Lys
445
Val

460

Met Ser

475

Leu

Ser

Leu

Thr

430

Thr

Val

335

Val

Asp

Leu

Gly

Phe Glu Gly Glu

Phe Lys Gly

Gly Gly Pro Gly Met

495

Tyr

Thr

Pro

Leu

Leu

Lys

Thr
480

Pro

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

515 520 525

Phe Val Val Gly His Ile Cys Pro Glu Ala Gln Glu Gly Gly Pro Ile
530 535 540
Gly Leu Ile Lys Asn Gly Asp Ile Ile Thr Ile Asp Ile Gly Lys Lys
545 550 555 560
Arg Ile Asp Thr Gln Val Ser Pro Glu Glu Met Asn Asp Arg Arg Lys
565 570 575
Lys Trp Thr Ala Pro Ala Tyr Lys Val Asn Arg Gly Val Leu Tyr Lys

580 585 590

Tyr Ile Lys Asn Val Gln Ser Ala Ser Asp Gly Cys Val Thr Asp Glu
595 600 605

<210> 55

<211> 1785

<212> DNA

<213> Oryza sativa

<400> 55

atgcagtcge ttgccctcac ctceccectee ctteecggege cggegaccge atccggecgce 60
cgccgecgece gectggageg catccgegece accgeggtgt ccgacgagec gaagetgaac 120
aagtacagcg cgcgcatcac ggagcccaag tcgcaggggg cgtcegecagge ggtgetcetac 180
ggcgtggggce tcaccgacge cgacctccge aagecgcecagg tgggegtete ctetgtetgg 240
tacgagggca acacctgcaa catgcacctt ctccgecteg ccgaggecgt cagggacggce 300
gtccgegagg ccggecatggt ggecttcecge ttcaacaccg tcggggtcag cgacgcecatce 360
tccatgggca cccggggcecat gtgctacagce ctccagtcge gegacctcat cgecgacage 420
atcgagaccg tcatgggcecge gcagcactac gacgccaaca tctccattcece tggatgcegac 480
aagaacatgc caggaacaat aatggcaatg gggcggcetga accgaccaag tatcatgata 540
tatggtggaa ctattaagcc tggtcatttt cagggtaatt cttatgacat agtatctgct 600
ttccagtgct atggagaatt tgttaccgga tcaatcagtg atgagcaaag aaagaatgtg 660
ctccgcaact catgceccagg agcaggtgeg tgtggtggta tgtacaccge gaacacaatg 720
gcatccgeca tcgagaccat gggtatgage cttccgtaca gttcttcaac ccctgetgaa 780
gacccactaa agctagagga atgccgtctt gctgggaagt atcttttaga attgttaaag 840
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atggatttga agcctgaaga
gtcatggcac ttggtgggtce
gtaggtctgce aattaactct

gcggacctta agectagtgg

cctgcagtaa ttcattatct
actgggaaaa ctctagcgga
ataataaggc ccctggacaa
aatcttgcac cagaaggttc
ggccctgeac tagtgtttga
gcgaatttca aggggaaggt

atgcctgaaa tgctgactcce

gcectgetga ccgatggeag
tgtcctgaag cacaggaggg
attgatgttg tgaagagagt
cggaggaaat ggacgccgcece
aagctcgtgt cccctgeatce
<210> 56

<211> 594

<212> PRT

<213> Oryza sativa

<400> 56

cattatcact
tactaatgct
tgatgatttt

caaatatgtc

tctggagcaa
aaatgctaaa
cccaatcaaa
tgtagcaaaa
gggtgaagaa
agtagtgata

aactagtgca

attttctgga
aggtccaatt
aattgatgtt
gccacacaag

aagaggatgc

gagaaatctt
gttttgcatt
cagaaggtca

atggaggatc

ggtcttettg
atcttcccte
tcaactggtc
attactggca
tctatgatta
cgaggagaag

ataatgggtg

ggatcacatg
ggtcttgtte
gaactgactg
gctgecegtg

gtcaccgatg

Met Gln Ser Leu Ala Leu Thr Ser Pro Ser Leu

1 5

10

Ala Ser Gly Arg Arg Arg Arg Arg Leu Glu Arg

20

25

Val Ser Asp Glu Pro Lys Leu Asn Lys Tyr Ser

35

40

Pro Lys Ser Gln Gly Ala Ser Gln Ala Val Leu

50

55

tgcggaacgce
taattgctat
gtgaccaagt

tgcataagat

atggtgattg
ctctgtccga
atatacaaat
aagaggggat
cagctatatc
gaccgaaagg

ctggtcttgg

gatttgttgt
aaaacggtga
aagctgagct
gagcgctttg

agtag

aatggtcatt
cgctaggtct
teetttectt

tggtggaaca

tatgaccgtc
aggacagcaa
actttatggc
gtttttctca
agaaaaccca
tggaccaggg

gaaggagtgt

aggccacatt
Caaaattacc
ggaagaaaga

gaagtacacg

Pro Ala Pro Ala Thr

15

Ile Arg Ala Thr Ala

30

Ala Arg Ile Thr Glu

45

Tyr Gly Val Gly Leu

60

Thr Asp Ala Asp Leu Arg Lys Pro Gln Val Gly Val Ser Ser Val Trp

65 70

75

80
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960
1020

1080

1140
1200
1260
1320
1380
1440

1500

1560
1620
1680
1740

1785
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Tyr

Val

Thr

Tyr

Met

145

Lys

Ser

Asn

Thr

Cys

225

Thr

Lys

Glu Gly Asn

Arg Asp Gly

Val

Ser

Asn

Ser

Ser

Pro

Tyr

Thr

290

115

Leu

Met

Met

Tyr

Leu

275

Gly Gly Ser

305

100

Val

Pro

180

Asp

260

Leu

Lys

Thr

Thr

85

Val

Ser

Ser

His

165

Tyr

Ser

245

Asp

Ser

Asn

Val Gly Leu Gln Leu

Cys Asn Met His

Arg Glu Ala Gly

105

Asp Ala Ile Ser
120

Arg Asp Leu Ile

135
Tyr Asp Ala Asn
150

Thr Ile Met Ala

Gly Gly Thr Ile
185

Val Ser Ala Phe

200
Asp Glu Gln Arg
215
Ala Cys Gly Gly
230

Thr Met Gly Met

Pro Leu Lys Leu

265
Leu Leu Lys Met
280
Leu Arg Asn Ala
295
Ala Val Leu His
310

Thr Leu Asp Asp

Leu Leu Arg Leu Ala Glu Ala

90

Met Val

Met Gly

Ala Asp

Ile Ser

155
Met Gly
170

Lys Pro

Gln Cys

Lys Asn

Met Tyr
235
Ser Leu

250

Asp Leu

Met Val

Leu Ile

315

Phe Gln

Ala Phe Arg

110

Thr Arg Gly
125

Ser Ile Glu

140

Ile Pro Gly

Arg Leu Asn

Gly His Phe

190

Tyr Gly Glu

205

Val Leu Arg

220

Thr Ala Asn

Pro Tyr Ser

Cys Arg Leu

270

Lys Pro Glu

285

Ile Val Met

Ala Ile Ala

Lys Val Ser
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95

Phe Asn

Met Cys

Thr Val

Cys Asp
160
Arg Pro

175

Phe Val

Asn Ser

Thr Met
240
Ser Ser

255

Asp Ile

Ala Leu

Arg Ser

320

Asp Gln
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Val Pro Phe Leu
340
Asp Leu His Lys
355
Glu Gln Gly Leu
370

Leu Ala Glu Asn

385

Ile Ile Arg Pro

Ile Leu Tyr Gly

420

Gly Lys Glu Gly
435

Glu Glu Ser Met

450
Gly Lys Val Val
465

Met Pro Glu Met

Gly Lys Glu Cys
500

His Gly Phe Val

515
Pro Ile Gly Leu
530
Lys Arg Val Ile
545

Arg Arg Lys Trp

325

Ala

Leu

Leu
405

Asn

Met

Val

Leu

485

Val

Val

Asp

Thr

565

Asp Leu Lys Pro
345
Gly Gly Thr Pro
360
Asp Gly Asp Cys
375

Lys Ile Phe Pro

390

Asp Asn Pro Ile

Leu Ala Pro Glu

Phe Phe Ser Gly
440

Thr Ala Ile Ser

455
Ile Arg Gly Glu
470

Thr Pro Thr Ser

Leu Leu Thr Asp
505

Gly His Ile Cys

520
GIn Asn Gly Asp
535
Val Glu Leu Thr
550

Pro Pro Pro His

330

Ser

Met

Pro

Pro

490

Gly

Pro

Lys

Lys

570

Gly Lys

Val Ile

Thr Val

380

Leu Ser

395

Ser Thr

Ser Val

Ala Leu

Asn Pro

460

Pro Lys

Ile Met

Arg Phe

Ile Thr

540
Ala Glu
555

Ala Ala

335
Tyr Val Met Glu
350
His Tyr Leu Leu
365

Thr Gly Lys Thr

Gly His Ile Gln
415
Ala Lys Ile Thr
430
Val Phe Glu Gly
445

Ala Asn Phe Lys

Gly Gly Pro Gly
480
Gly Ala Gly Leu
495
Ser Gly Gly Ser
510

GIn Glu Gly Gly

525

Ile Asp Val Val

Leu Glu Glu Arg
560
Arg Gly Ala Leu

575
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Trp Lys Tyr Thr Lys Leu Val Ser Pro Ala Ser Arg Gly Cys Val Thr

580 585 590

Asp Glu

<210> 57
<211> 1767
<212> DNA

<213> Physcomitrella patens

<400> 57

atggtggtgg cgtcgtcgag cgeggaaggg getgtggecg cgecgeccce geagteegtg 60
gaggcecgeegg ctgggagege cacggacage gcgaagcetga acaagtactc aagecgegtg 120
acccagccta aggcgcecaggg cgectcgecag gegattcetgt acggggtggg gttgtcecgag 180
gaggatatga acaagccgca ggtgggaatc tcgtcecggttt ggtacgaggg caacacgtge 240
aatatgcatt tgctgcattt gtctgaggct gtgaaggagg gggtgaagga ggccgggatg 300
gtggggttcc gattcaacac tgtgggagtt agtgacgcecg tgtccatggg aaccgagggg 360
atgtgctaca gcctgcagtc gegegatttg attgecggaca gtgtggagac tgttatggge 420
gggcagtggt acgacgccaa catttccatt ccggggtgtg ataagaacat gecceccecggggtg 480
gtcatggcca tggggegget gaacaggecc agcattatga tttatggggg caccatcaag 540
ccaggtcatt ttaacggaca gacgctcgac atcgtttcag ccttccagag ctacggagag 600
tatgtgagcg ggtccatctc cgaggatgag aggatggacg ttgtaaggaa ttcttgeccc 660
ggattcggag cttgtggagg aatgtacacc gccaacacca tggegtceccge cattgaageg 720
ctaggcatgt cgctgecgta cagcectcttcec atccccgecg aggacccgtt gaagatcgag 780
gaatgcaaat tggccgggaa atacattctg gagcttctaa agcgtgactt gaagccgegt 840
gacattatca cccgaaagtc gctcaacaac gectatggtgg ttgtcatgge getcggaggt 900
tccacgaatg cggtgcttca tctcatcgee atcgetegtt ctgtgggegt tgagctcaca 960
ttggacgatt tccaggacgt gagcgacaag accccgttca ttgetgatct taaacctagce 1020
gggaagtacg tgatggagga tttgcacaaa attggaggcg tgcecctgecegt actgaagtac 1080
ttgttagaaa aagggctaat cgacgggagc tgcatgacag tcacggggaa gaccatcgcet 1140
gagaacctcg ctgagtgcecce gecectctec gaaggtcaga agatcatcat gectctcgaa 1200
aaccccatca aaaaaactgg tcacttgcaa attctgtggg gcaaccttge tccagagggt 1260
tccgttgcta aaattacagg caaagaaggc ttgtactttt ctggecccge ccgtgtattt 1320
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gagggagagg
gtgatcgtta
cccacgagtg

cgattctctg

ggtggeecga
aaaatcaacg
ccececttaca

tccgaaggtt

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

<400>

gcgtgactga tgagtga
58

588

PRT

Physcomitrella patens

58

aagccatgct ggacgctatce
tccgagggga gggtcectaag
ctgtaattgg agctggactt

gtggctctca cggettegtt

ttgggcttgt acgtgatgga
tcgatttgac ggcacaagag

aggcctctcg tggaaccctt

actgaggacc
ggtggeecegg
ggcaaggaag

gttgggcaca

gacgtgatca
cttgcggatc

tacaagtaca

Met Val Val Ala Ser Ser Ser Ala Glu Gly Ala

1

5

10

Pro Gln Ser Val Glu Ala Pro Ala Gly Ser Ala

20

25

Leu Asn Lys Tyr Ser Ser Arg Val Thr Gln Pro

35 40

Ser Gln Ala Ile Leu Tyr Gly Val Gly Leu Ser

50

55

Lys Pro Gln Val Gly Ile Ser Ser Val Trp Tyr

65

70

75

Asn Met His Leu Leu His Leu Ser Glu Ala Val

85

90

Glu Ala Gly Met Val Gly Phe Arg Phe Asn Thr

100

105

Ala Val Ser Met Gly Thr Glu Gly Met Cys Tyr

Asp Leu Ile Ala Asp Ser Val Glu Thr Val
130

115

135

120

Met

ctcagagctt gaagggtact
gcatgcctga gatgctcacc
tagcgcttct gaccgacggt

tctgcccaga agctcaagta

ccatcgacgt ggagaagagg

gaaaactcct gtggagagct

tcaagaatgt caaatcagcg

Val Ala Ala Pro Pro

15

Thr Asp Ser Ala Lys
30
Lys Ala Gln Gly Ala
45
Glu Glu Asp Met Asn
60
Glu Gly Asn Thr Cys

80

Lys Glu Gly Val Lys
95
Val Gly Val Ser Asp
110
Ser Leu Gln Ser Arg
125
Gly Gly Gln Trp Tyr

140

- 142 -

1380
1440
1500

1560

1620
1680
1740

1767
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Asp Ala
145

Val Met

Gly Thr

Ser Ala

Asp Glu

210
Cys Gly
225

Leu Gly

Leu Lys

Leu Lys

Asn Asn

290
Val Leu
305

Leu Asp

Leu Lys

Gly Val

Gly Ser

370

Asn Ile

Ala Met

Ile Lys

180

Phe Gln

195

Arg Met

Gly Met

Met Ser

260

Arg Asp
275

Ala Met

His Leu

Asp Phe

Pro Ser

340
Pro Ala
355

Cys Met

Ser

165

Pro

Ser

Asp

Tyr

Leu

245

Leu

Val

Val

Thr

Glu Cys Pro Pro Leu

Ile Pro Gly Cys

150

Arg Leu Asn Arg

Gly

His

Phe Asn

185

Tyr Gly Glu Tyr

Val

Thr

230

Pro

Cys

Lys

Val

310

Asp

Lys

Leu

Val

Ser

Val

215

Tyr

Lys

Pro

Val

295

Val

Tyr

Lys

Thr

375

200

Arg Asn

Asn Thr

Ser Ser

Leu Ala

265

Arg Asp
280

Met Ala

Ala Arg

Ser Asp

Val Met

345
Tyr Leu
360

Gly Lys

Asp Lys Asn Met Pro

Pro

170

Val

Ser

Met

Ser

250

Leu

Ser

Lys

330

Leu

Thr

Glu Gly Gln Lys

155

Ser

Ser

Cys

Lys

Val
315

Thr

Asp

Ile Met Ile

Thr Leu Asp
190
Gly Ser Ile

205

Pro Gly Phe
220

Ser Ala Ile

Pro Ala Glu

Tyr Ile Leu

270

Thr Arg Lys

285
Gly Ser Thr
300

Gly Val Glu

Pro Phe Ile

Leu His Lys
350
Lys Gly Leu
365
Ala Glu Asn
380

Ile Met Pro
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Gly Val
160
Tyr Gly

175

Ser Glu

240
Asp Pro
255

Glu Leu

Ser Leu

Asn Ala

Leu Thr

320

Ala Asp

Ile Asp

Leu Ala

Leu Glu
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385

Asn Pro

Ala Pro

Phe Ser

Arg Gly
465

Pro Thr

Leu Thr

His

Asp Gly

530

Asp Leu

545

Pro Pro

Val Lys

Ile Lys

Glu Gly

420
Gly Pro
435

Thr Glu

Glu Gly

Ser Ala

Asp Gly Arg Phe

500
Cys Pro

515

Asp Val

Thr Ala

Tyr Lys

Ser Ala

580

<210> 59

<211

> 1800

<212> DNA

Lys
405

Ser

Asp

Pro

Val

485

Ala

565

390

Thr Gly His Leu

Val Ala Lys Ile
425

Arg Val Phe Glu
440

Pro Gln Ser Leu

455

Lys Gly Gly Pro

470

395

Gln Ile Leu

410

Thr Gly Lys

Gly Glu Glu

Lys Gly Thr

460

Gly Met Pro

475

Ile Gly Ala Gly Leu Gly Lys

505

490

Ala Gln Val Gly Gly Pro Ile

520

Thr

535

540

Glu Leu Ala Asp Arg Lys Leu

550

555

Ser Arg Gly Thr Leu Tyr Lys

570

Ser Glu Gly Cys Val Thr Asp Glu

585

<213> Chaetomium globosum

<400> 59

atgctctctce cgtctetget gegecactgge getcccaggg ccectggecat gageegggtce

400

Trp Gly Asn Leu
415
Glu Gly Leu Tyr
430
Ala Met Leu Asp
445
Val

Ile Val Ile

Glu Met Leu Thr
480
Glu Val Ala Leu

495

Ser Gly Gly Ser His Gly Phe Val Val Gly

510
Gly Leu Val Arg

525

Ile Asp Val Glu Lys Arg Lys Ile Asn Val

Leu Trp Arg Ala
560
Tyr Ile Lys Asn

575
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ttgcectttta
aagctcaacc
atgctctacg
tcegtetggt

cgcaacagca

gacggcatca
gccgacagea
ggctgcegaca
attatggtct
atcgtcagcg
cgcttcgaca

gccaacacca

ttceceggecg
aacctcctcee
gccatggtcg
atcgccgact
atccctttac
atcggceggcea

ggcattaccg

gcggaccagce
atcctgcegceg
ctceggttceg
gagecgeagcy
aagggegegec
ctcggceccagg

ctcatcggcc

ggcgacaaga
gaaatggcgc
ctgaagaaat
<210> 60

<211> 599

ggaaccagta
ggatttcctce
gtaccggcett
acgagggcaa

tcgaaaaggc

gcatgggcac
tcgagacggt
agaacatgcc
acggtggcac
ccttccaggce
tcatccgcaa

tggcctcegge

aggacgcgeg
gcgagaacat
tcgtcggegt
cggtcggceat
tcgecgatct
cceeggeget

tgactggtaa

ccatcatccg
gctegetege
agggcacggc
agatcaagaa
ccggceatgcec
acgtcgccct

acatcgtgcc

ttgtcatcga

gcegeaagge

acgcctceget

ccgtcetecta
caagatcaca
gaccgaggcea
ccectgceaac

cgggctegte

cacgggcatg
catgcagggc
tggtgtcctg
catcaagccg
gtacggccag
cgectgecect

gatcgagacc

caagaaggcc
ccggectage
gctgggegge
caagctcact
gaagccctca
gctcaagttce

gaccatgaag

cccectaaac
cceeggegeg
caaggtgtac
gggcgagaag
cgagatgctc
catcaccgac

cgaggccatg

cgccgacaag

cgagtggaag

ggtcagcgat

tccacaacac
caaccgaagt
gacatgtcca
atgcacctga

cctatgegct

cgctacagct
cagtggtacg
atcgccatgg
ggctgcacca
tacatctcgg
g8cgecggcg

ctcggcatga

gagtgcgaga
gacatcctga
agcaccaacg
atcgacgact
ggcaagtacg
ctcctcaagg

gagaacgtcg

aacccgctca
tcggtgggcea
gactacgagg
acggtggtgg
aagcccagct
ggccegettcet

gaaggcegesce

cgegtecteg
gceececgage

gccagecagg

ccecgeeggta
cgcagggtge
aggcccaggt
tggagctctce

tcaacaccat

tgcagagcag
acgccaacgt
gcegegtcaa
tgaagggcga
gcgagatcga
cctgeggtgg

cccteectgg

gcgtgggega
cccgacaggce
ctgtgctgca
tccaagccgt
ttatggagga
agggcectcect

ccgacctgec

agccgacggg
agatcacggg
atgccttcat
tgatccggta
cggccatcat
ccggeggeag

ccatcggcct

acctcgaggt
ccagggccaa

ggtgtgtcac

tgccgacgag
ctcccaggct
cggcatctcg
tggccatgtc

cggtgtttct

agagatcatc
gtcgetgecce
caggcctagce
gcccatcgac
cgagaagcag
catgtacacg

cagcagcagc

ggccatcaag
gtttgagaac
cctcatcgec
ctcggaccgt
cctgttcaag
cgacggctcg

cggctteccc

ccacatccag
Caaggagggc
cgaggegetg
cgagggcccce
g8gcgecgeg
ccacggcttc

agtccgcgac

gcecegecegac

gecgeggtacc

cgacaaatag
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120
180
240
300

360

420
480
540
600
660
720

780

840
900
960
1020
1080
1140

1200

1260
1320
1380
1440
1500
1560

1620

1680
1740

1800
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<212> PRT

<213> Chaetomium globosum

<400> 60

Met Leu Ser Pro Ser Leu Leu Arg Thr Gly Ala Pro Arg Ala Leu Ala
1 5 10 15

Met Ser Arg Val Leu Pro Phe Arg Asn Gln Tyr Arg Leu Leu Ser Thr

20 25 30

Thr Pro Arg Arg Tyr Ala Asp Glu Lys Leu Asn Arg Ile Ser Ser Lys
35 40 45
Ile Thr GIn Pro Lys Ser Gln Gly Ala Ser Gln Ala Met Leu Tyr Gly
50 55 60
Thr Gly Leu Thr Glu Ala Asp Met Ser Lys Ala Gln Val Gly Ile Ser
65 70 75 80
Ser Val Trp Tyr Glu Gly Asn Pro Cys Asn Met His Leu Met Glu Leu

85 90 95

Ser Gly His Val Arg Asn Ser Ile Glu Lys Ala Gly Leu Val Pro Met
100 105 110
Arg Phe Asn Thr Ile Gly Val Ser Asp Gly Ile Ser Met Gly Thr Thr
115 120 125
Gly Met Arg Tyr Ser Leu Gln Ser Arg Glu Ile Ile Ala Asp Ser Ile
130 135 140
Glu Thr Val Met Gln Gly Gln Trp Tyr Asp Ala Asn Val Ser Leu Pro

145 150 155 160

Gly Cys Asp Lys Asn Met Pro Gly Val Leu Ile Ala Met Gly Arg Val
165 170 175
Asn Arg Pro Ser Ile Met Val Tyr Gly Gly Thr Ile Lys Pro Gly Cys
180 185 190
Thr Met Lys Gly Glu Pro Ile Asp Ile Val Ser Ala Phe Gln Ala Tyr
195 200 205
Gly Gln Tyr Ile Ser Gly Glu Ile Asp Glu Lys Gln Arg Phe Asp Ile

210 215 220
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[le Arg Asn Ala Cys

225

Ala

Gly

Pro

Val

305

Val

Tyr

Lys

Thr

385

Val

Asn

Ser

Ser

Ser

290

Ser

Val

Phe

370

Asp

Lys

Tyr

450

Thr

Ser

Val

275

Asp

Val

Asp

Asp

Met
355

Leu

Lys

435

Asp

Ile Lys Lys

Met

Ser

260

Leu

Ser

Arg

340

Leu

Thr

Pro

420

Thr

Tyr

Gly Glu Lys

245

Phe

Leu

Val

325

Asp

Lys

Met

405

Ile

Gly

Glu

Pro Gly Gly Gly Ala Cys
230 235
Ser Ala Ile Glu Thr Leu
250
Pro Ala Glu Asp Ala Arg
265
Ala Ile Lys Asn Leu Leu

280

Thr Arg Gln Ala Phe Glu
295
Gly Ser Thr Asn Ala Val
310 315
Gly Ile Lys Leu Thr Ile
330
Pro Leu Leu Ala Asp Leu

345

Leu Phe Lys Ile Gly Gly
360
Glu Gly Leu Leu Asp Gly
375
Lys Glu Asn Val Ala Asp
390 395
Ile Arg Pro Leu Asn Asn

410

Leu Arg Gly Ser Leu Ala
425
Lys Glu Gly Leu Arg Phe

440

Gly

Gly

Lys

Arg

Asn

300

Leu

Asp

Lys

Thr

Ser

380

Gly Met

Met Thr

Lys Ala

270

Glu Asn

285

Ala Met

His Leu

Asp Phe

Pro Ser

350

Pro Ala
365

Gly Ile

Tyr Thr

240
Leu Pro
255

Glu Cys

Ile Arg

Val Val

335

Gly Lys

Leu Leu

Thr Val

Leu Pro Gly Phe Pro

Pro

Leu Lys

400
Pro Thr

415

Pro Gly Gly Ser Val

430

Glu Gly Thr Ala Lys

445

Asp Ala Phe Ile Glu Ala Leu Glu Arg Gly Glu

455

460
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Thr Val Val Val Ile Arg Tyr Glu Gly Pro
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465

Lys Gly Gly

Met Gly Ala

Phe Ser Gly Gly Ser His

515
Ala Met Glu

530

Val Ile Asp
545

Glu Met Ala

Lys Arg Gly

Gln Gly Cys
595

<210> 61

<211> 1791

<212> DNA

470

475

Pro Gly Met Pro Glu Met Leu Lys

485

490

Gly Leu Gly Gln Asp Val Ala Leu

500

520

Gly Gly Pro Ile Gly

535

Ala Asp Lys Arg Val

550

Arg Arg Lys Ala Glu

565

Thr Leu Lys Lys Tyr

580

Val Thr Asp Lys

<213> Neurospora crassa

<400> 61
atgctcgctc
tcecteceget
aaggtgtcgg
gccaccggcece
tatgagggca
gttgccaagg

tccatgggta

atcgagaccg

aagaacatgc

ccteecttet
ccctetecac
ccaacatcac
tcaacgagga
acccttgcaa
ctggectcegt

ccaccggtat

tcatgaacgg

ccggtgtcect

gcgggctcag
cactccecege
ccagcccaag
cgacatgaac
catgcacctt
ccccatgege

gcgctacage

ccagtggtac

catcgccatg

505

Leu Val Arg

Leu Asp Leu

555

Trp Lys Ala
570

Ala Ser Leu

585

gceeccagag
cgctacaatg
tctcagggtg
aaggcccagg
ctcgacctct
ttcaacacca

ttgcagtccc

gacgccaaca

ggccegtgtcea

480

Pro Ser Ser Ala Ile
495
Ile Thr Asp Gly Arg

510

Gly Phe Leu Ile Gly His Ile Val Pro Glu

525
Asp Gly Asp Lys Ile

540

Glu Val Pro Ala Asp

560

Pro Glu Pro Arg Ala
575

Val Ser Asp Ala Ser

590

ctctggette tgcececegtete
cccaggagaa gcagctcaac
cttcccagge catgcetcectac
tcggtatctc gtctgtetgg
ccggectcegt caaggagtcc
tcggtgtctc ggacggtatce

gtgagattat tgccgactcc

tctcecteee cggttgegac

accgccccte catcatggtce
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60
120
180
240
300
360

420

480

540
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tacggtggta
gccttccagg
atcatccgca
atggccaccg

gagtctccceg

cgcgaggaca
gtcgtcaaca
tcegttggcea
cttgccgacc
acccecgecece
tcgaccggta

gccatcatcce

ggctcteteg
gagggtaagg
gagatcaaga
cctggcatgc
gacgttgecce
cacattgtgc

atcgtcatcg

aagcgccgea
tacgcccagce
<210> 62
<211> 596

<212> PRT

ccatcaagcc
catacggcca
acgcctgecc
ccatcgagac

agaagaagaa

tccgecccac
ttcttggcgg
tcaagctcac
tcaagccttc
ttctcaaatt
agaccatgaa

geectetgte

ctceeggegg
ctcgetgett
agggcgagaa
ccgaaatgct
tcatcactga
ctgaggctat

acgccgagaa

aggagtggaa

tcgtcaagga

cggctgcaac
gtacatctcc
tggtggtgge
cctcggcatg

cgagtgcttg

cgatatcctt
ttccaccaac
catcgatgac
cggcaagtgg
cctcctcaag
ggagaacgtc

gaaccccatce

ttcegtegge
cgactacgag
gaccgtcegtce
caagccttceg
cggcecegettce
ggagggtggc

gaaggttctt

ggctcctgag

tgctagctct

<213> Neurospora crassa

<400> 62

atgaagggcg
ggtgagatcg
geetgeggtg
acccttececeg

agcgtcggtg

actcgccagg
geegtectcee
ttccaggcecg
gtcatggagg
gagggaatcc
gagaagttcc

aaggaaaccg

aagatcaccg
gacggcttta
gtcatcegcet
tccgecatta
tccggtggtt
cccattggtc

gaccttgagg

cccaaggcta

ggctgcegtca

agaacatcga
acgagaagca
gcatgtacac
gttcctecte

aggccatcaa

ccttcgagaa
acttgattgc
tctcecgaccg
accttagcaa
tcgacggctc
ccgacttccc

gacacattca

gCaaggagegg
ttgaggctct
acgagggtcc
tgggctacgg
ctcacggctt
tcgtcececgcega

ttcctgagga

agcgtggtac

ctgacgctta

tatcgtttcc
gecgcttegat
tgccaacacc
ctaccccgcec

gaacctcctce

cgccatgatc
catcgccgac
cactccttte
gattggcegge
cggcatcacc
caccgaccag

gatccteege

tcteegttte
cgagegtggce
Ccaagggeggac
tctcggcaag
cctcatcggce
tggcgacacc

ggagctcgee

tctcaggaag

a

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

1

5

10

15

Ser Ala Arg Leu Ser Leu Arg Ser Leu Ser Thr Thr Pro Arg Arg Tyr

20

25

30

Asn Ala Gln Glu Lys Gln Leu Asn Lys Val Ser Ala Asn Ile Thr Gln
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600
660
720
780

840

900
960
1020
1080
1140
1200

1260

1320
1380
1440
1500
1560
1620

1680

1740

1791
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Pro Lys

50
Asn Glu
65

Tyr Glu

Val Lys

Thr Ile

Tyr Ser

130
Met Asn
145

Lys Asn

Ser Ile

Ile Ser
210

Ala Cys

225

Met Ala

Ser Tyr

Gly Glu

35

Ser

Asp

115

Leu

Met

Met

Asn

195

Pro

Thr

Pro

275

Gln Gly Ala Ser

Asp

Asn

Ser

100

Val

Pro

Val

180

260

Ile

Met

Pro

85

Val

Ser

Ser

Trp

165

Tyr

Asp

Lys

55
Asn Lys
70

Cys Asn

Ala Lys

Asp Gly

Arg Glu

135

Tyr Asp

150

Val Leu

Gly Gly

Ile Val

230

Glu Thr

Ser Pro

Asn Leu

40

Gln

Ala

Met

Thr

Ser

200

Lys

Cys

Leu

Glu

Leu

280

Ala Met

Gln Val

His Leu
90

Gly Leu

105

Ser Met

Asn Ile

Ala Met

170
Ile Lys
185

Ala Phe

Gln Arg

Gly Gly

Gly Met

250
Lys Lys
265

Arg Glu

Leu

75

Leu

Val

Asp

Ser

155

Pro

Phe

Met

235

Thr

Asn

Asp

Tyr

60

Asp

Pro

Thr

Ser

140

Leu

Arg

Asp
220

Tyr

Leu

45

Ser

Leu

Met

Thr

125

Pro

Val

Cys

Tyr

205

Thr

Pro

Cys

Arg

285

Thr

Ser

Ser

Arg

110

Asn

Asn

190

Leu
270

Pro

- 150 -

Gly

Val

95

Phe

Met

Thr

Cys

Arg

175

Met

Arg

Asn

Ser
255

Ser

Thr

Leu

Trp

80

Leu

Asn

Arg

Val

Asp

160

Pro

Lys

Tyr

Asn

Thr

240

Ser

Val

Asp
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Ile Leu Thr

290
Leu Gly Gly
305

Ser Val Gly

Arg Thr Pro

Glu Asp Leu

355

Leu Lys Glu
370

Thr Met Lys

385

Gln Ile Leu

Thr Gly Lys
435
Tyr Glu Asp
450
Gly Glu Lys
465

Pro Gly Met

Gly Leu Gly

Gly Ser His
515

Gly Gly Pro

Arg Gln Ala Phe Glu Asn

295
Ser Thr Asn Ala Val Leu
310
Ile Lys Leu Thr Ile Asp
325
Phe Leu Ala Asp Leu Lys
340 345

Ser Lys Ile Gly Gly Thr

360
Gly Ile Leu Asp Gly Ser
375
Glu Asn Val Glu Lys Phe
390
Arg Pro Leu Ser Asn Pro
405

Arg Gly Ser Leu Ala Pro

420 425
Glu Gly Leu Arg Phe Glu
440
Gly Phe Ile Glu Ala Leu
455
Thr Val Val Val Ile Arg
470

Pro Glu Met Leu Lys Pro

485
Lys Asp Val Ala Leu Ile
500 505
Gly Phe Leu Ile Gly His
520

Ile Gly Leu Val Arg Asp

Ala Met

His Leu

315
Asp Phe
330

Pro Ser

Pro Ala

Pro Asp
395

Ile Lys

Gly Lys

Glu Arg

Tyr Glu

475

Ser Ser

490

Thr Asp

Ile Val

Gly Asp

Ile Val Val

Gly Lys Trp
350

Leu Leu Lys

365
Thr Ser Thr
380

Phe Pro Thr

Glu Thr Gly

Ser Val Gly

430

Ala Arg Cys

Gly Pro Lys

Ala Ile Met

Gly Arg Phe

510

Pro Glu Ala
525

Thr Ile Val

- 151 -

Asn Ile

Ala Asp

320
Ser Asp
335

Val Met

Phe Leu

Gly Lys

Asp Gln

400

His Ile

415

Lys Ile

Phe Asp

Lys Lys

Gly Gly

480

Gly Tyr

495

Ser Gly

Met Glu

Ile Asp
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530

Ala Glu Lys Lys

545

Lys Arg Arg Lys

Thr Leu Arg Lys

535

550

565

580

Val Thr Asp Ala

595

<210> 63

<211> 1788

<212> DNA

<213> Magnaporthe grisea

<400> 63

atgatgtcct

catgcggccc
aagatcacac
accgaggagg
ccctgcaaca
aacctggtcc
accggcatgc

atgcagggcc

ggtgttctca
atcaagcccg
tacggccagt
gegtgecececg
atcgagactc
aagctggcecg

cgceeecgeg

cttggtggaa

aagcttacca

caaacctgct

tcttctecac
agcccaagtc
acatgaacaa
tgcacatcct
ccatgecgctt
gctatteget

agtggtacga

tcgeectegg
gctgcagceca
acctgactgg
geggtggtge
tgggcatgag
aatgtgacca

acatcatgac

gcaccaacgc

ttgacgactt

gegegecagg

aacctcgcegce
ccagggtgcg
gccegceaggtce
caagctgtcg
caacaccatt
gcagagccegt

tgccaacatc

ccgtgtcaac
aaagggegag
tgagatcacc
atgeggtgge
cttgccggga
ggttggcegag

gaggcaggcee

cgtcctgcac

ccaagccgtt

555

570

585

gtgcccaagg

cgcgetgage
tcacaggcca
ggcatctcegt
gagcggatcc
ggagtctcgg
gagatcatcg

tccatcccgg

cgccccagtt
cccatcgaca
gaggagcagc
atgtacactg
agcagcagca
gccatcaaga

tttgagaacg

ctgcttgcecg

tccgaccgga

540

590

ccetggetge

aactgaacaa
tgctgtacgce
cggtctggta
gcgactceegt
acggtatcag
ccgacagtat

gctgcgacaa

tgatcgttta
tcgtcagegce
ggttcgacat
ccaacacttt
accccgcaga
acatcctccg

ccatggttgt

ttgccgatgce

caccgctcect

Val Leu Asp Leu Glu Val Pro Glu Glu Glu Leu Ala

560

Glu Trp Lys Ala Pro Glu Pro Lys Ala Lys Arg Gly

575

Tyr Ala Gln Leu Val Lys Asp Ala Ser Ser Gly Cys

caccaggagce

gacttcggcc
caccggcttg
cgagggcaac
caaggccgcece
catgggcacg
cgagaccgtc

gaacatgccc

cggcggtacc
cttccaggcec
catccggaac
ggcgteggcet
gcaccccagce
tgaggacgtg

agtcagcatc

ggteggtgte

ggcagacctc

- 152 -

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960

1020
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aagccttcgg
ctgcgcettcec
accatgaagg
cctctcagca

cceggtgget

cgctgctacg
ggtgagaaga
gagatgctga
atcactgacg
gaggccatgg
gcggagaagce

gagtggaagg

gttagcgacg
<210> 64
<211> 595

<212> PRT

gcaaatacgt

tggccaagga

agaacttgga

accccctcaa

ctgtcggcaa

actgcgagga

cggttgtcat

agcccagctc

gtcgettete

agggeggacce

gggtgatcga

ctcceccgat

cgagcagtgg

catggaggat gtacacaaga

gggcttgatc gatgcttctg

caagtacccc gacttceegg

gtccacgggce cacatccaga

gattaccggc aaggagggtc

cgactttatc gagtcgctcg

catccgttac gagggcccca

ggccatcatg ggtgccggtce

tggcggttcg cacggattcce

tatcgcactt gttcgcgatg

cacggacgtg tcggacaaga

cagggagacc aggggaacge

ttgcgtgacg gacaaggtcg

<213> Magnaporthe grisea

<400> 64

Met Met Ser Ser Asn Leu Leu Arg Ala Arg Val

1

5

Ala Thr Arg Ser His Ala Ala Leu Phe

20

25

Glu Gln Leu Asn Lys Thr Ser Ala Lys

35

40

Gly Ala Ser Gln Ala Met Leu Tyr Ala

50

55

Met Asn Lys Pro Gln Val Gly Ile Ser

65

70

Pro Cys Asn Met His Ile Leu Lys Leu

85

Val Lys Ala Ala Asn Leu Val Pro Met

10

Ser Thr

Ile Thr

Thr Gly

Ser Val

75
Ser Glu
90

Arg Phe

ttggtggcac
gcatcaccgt
ccgaccagcece
tccteegegg

ttcagttcac

agcgtggcga
agggtggtcc
tcggcaagga
tcatcggaca
gcgacaccat
ccatggcgga

tggccaagta

cgcgataa

Pro Lys Ala

Thr Ser Arg

30

Gln Pro Lys

45

Leu Thr Glu

60

Trp Tyr Glu

Arg Ile Arg

Asn Thr Ile

- 153 -

gccatctctce
cactggcaag
catcatccgg
tagtctcgca

tggcaaggcc

gatcaagaag
cggcatgccc
cgttgecectce
cgttgtgccc
tactattgat
gcgecgegece

cgcagegctg

Leu Ala
15

Arg Ala

Ser Gln

Glu Asp

Gly Asn

80
Asp Ser
95

Gly Val

1080
1140
1200
1260

1320

1380
1440
1500
1560
1620
1680

1740

1788
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Ser

Ser

Trp

145

Tyr

Asp

Lys

Thr
305

Lys

Asp Gly

115
Arg Glu
130

Tyr Asp

Val Leu

Gly Gly

195

Glu Thr

His Pro

Asn Ile

275

Ala Phe

290

Asn Ala

Leu Thr

100

Ile

Thr
180

Ser

Cys

Leu

Ser

260

Leu

Val

Leu Ala Asp Leu

340

Ser

Asn

Met

150

Leu

Lys

Phe

Arg

Gly

Asp

135

Ser

Pro

Phe

215

Gly Gly Met

Gly

245

Lys

Arg

Asn

Leu

Asp
325

Lys

230

Met

Leu

Glu

His
310

Asp

Pro

Ser

Asp

Met

295

Leu

Phe

Ser

105

Thr Thr
120

Ser Ile

Ile Pro

Arg Val

Gly Cys

185
Ala Tyr
200

Asp Ile

Tyr Thr

Leu Pro

Glu Cys

265
Val Arg
280

Val Val

Leu Ala

Gln Ala

Gly Lys

345

Gly Met

Glu Thr

Gly Cys
155
Asn Arg

170

Ser Gln

Gly GIn

Ile Arg

Ala Asn

235

Gly Ser
250

Asp Gln

Pro Arg

Val Ser

Val Ala

315
Val Ser
330

Tyr Val

110

Arg Tyr Ser
125

Val Met Gln

140

Asp Lys Asn

Pro Ser Leu

Lys Gly Glu

Tyr Leu Thr

Asn Ala Cys

220

Thr Leu Ala

Ser Ser Asn

Val Gly Glu

Asp Ile Met

285

Ile Leu Gly

300

Asp Ala Val

Asp Arg Thr

Met Glu Asp

350

- 154 -

Leu Gln

Met Pro

160

175

Pro Ile

Pro Gly

Ser Ala

Pro Ala

255

Thr Arg

Gly Ser

Gly Val

320
Pro Leu
335

Val His
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Lys

Leu

Asn

385

Pro

Phe

Val

465

Asp

Phe

Val

545

Tyr

Val

Ile Gly Gly Thr

370

Leu

Leu

Ser

Leu

450

Val

Met

Val

Leu

Leu

530

Ile

Trp

Ala

Ala

355

Asp

Asp

Ser

Leu

Leu

515

Val

Asp

Lys

Ala

Arg

Lys

Asn

420

Phe

Ser

Lys

Leu

500

Arg

Thr

Leu

580

Ser

Tyr

Pro

405

Pro

Thr

Leu

Arg

Pro

485

Asp

Asp

Pro
565

Val

Pro Ser

Pro Asp
390

Leu Lys

Gly Lys

Glu Arg

455
Tyr
470

Ser Ser

Thr Asp

Val Val
Gly Asp

535
Val

Ser

550

Pro Ile

Ser Asp

Leu Leu Arg Phe Leu Ala Lys

360

Thr Val Thr

Phe Pro Ala

Ser Thr

Ser Val

425

Ala Arg Cys

Gly Pro Lys

Ile Met

490

Gly Arg Phe
505

Pro Glu Ala

520

Thr Ile Thr

Asp Lys Thr

Arg Glu Thr
570
Ala Ser

585

Gly

Asp

395

His

Lys

Tyr

Lys

Ser

Met

Met

555

Arg

Ser Gly Cys Val

365

Lys Thr Met
380

Gln Pro Ile

Ile Thr

Asp Cys

445
Lys Gly Glu
460

Gly Pro Gly

Ala Gly Leu

Gly Gly Ser
510
Glu Gly Gly
525
Asp Ala Glu
540

Ala Glu Arg

Gly Thr Leu

Thr

590

- 155 -

Glu Gly

Lys

Ile Arg

400
Leu Arg
415

Lys

Asp Asp

Lys Thr

Met Pro
480
Gly Lys

495

His

Pro

Arg

Lys

Arg Ala

560

Ala Lys
575

Asp Lys
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595
<210> 65
<211> 1797

<212> DNA

<213> Gibberella zeae

<400> 65
atgctttccc

aatcatggcc

tcctecaaca
ggcctetetg
ggaaaccctt
aaggccggtce
ggtaccactg
actgtcatga

atgccecggtg

ggtaccatta
caggcctacg
cgaaatgcct
actgccattg
cccagcaaga
gatatccgac

accatccttg

ggtatcaagc
gacctgaagc
gctcttetcea
ggcaagacca
attcgccccc
ctggctcectg

aaggcccgtg

aagaagggtg

atgcctgaga

ggtcactgct

gcettectgte

tcactcagcc
aagctgacat
gcaacatgca
ttattcccta
gtatgcgata
acggtcaatg

ttgccattgce

agcceggttg
gtcaatacat
gceetggtgg
agactctggg
tcgecgagtg
ctcgtgacat

gtggcagcac

tcgacatcga
cctctggaaa
agttcctctt
tgaagcagaa
ttagcaaccc
gtggetgtgt

tctacgactc

agaagactgt

tgctgaagcec

gcgctctaga

taccacctcc

caaggcccag
gaacaaggct
ccttatggac
ccgattcaac
ttcectcecag
gtatgacgcc

catgggtcgt

caccaagcag
caccggcgag
tggtgcttgt
acttaccctc
tgaggctgtt
catgactcgc

caacgctgtt

ggacttccaa
gtgggtcatg
gaaggagggt
cgtcgaggag
cattaagcct
tggtaagatc

cgagcccegcece

cgttatcatc

ttcttetgec

gctgtgggag

atccgctcceg

ggtgcettcecce
caagttggca
ctctetgcecc
accatcggtg
agccgagaga
aacgtcagct

gtcaaccgtc

ggcgagtcta
atcaccgagg
ggtggcatgt
cctggtagca
ggacctgcta
caagcctttg

ctgcatctta

aaggtttccg
gccgatatge
atcattgacg
ttgcctggat
accggtcaca

actggcaagg

ttcatctcta

cgatatgatg

attatgggtg

ctttceeect

atgacaagct

aggctatgct
tctegtecegt
acgtcaagga
tctctgatgg
ttattgccga
tgceeggttg

ccagcatcat

tcgatatcgt
agcagcgatt
acactgccaa
gcagcagcecc
tccgcaacat
agaatgccat

tcgcaattgce

accgcactcc
acaagattgg
gctctggtat
tccececgagga
tccagattct
agggtctcceg

gccettgagge

gacccaaggg

ctggeecttgg

ctctgccagg

caacaagatc

ctacgccacc
ctggtacgag
gtctgtegee
tatctccatg
tagtgttgag
cgacaagaac

ggtttacggt

ctctgetttc
cgacattatc
caccatggct
tgctgaggac
tctcaaggaa
gatcgtcact

cgactctgtc

cttcecttgec
tggtactcct
cactgtcact
tcaaaccatc
ccgtggatcee
attcgagggt

tggtgagatc

tggcceceggt

acaggatgtc

- 156 -

60

120

180
240
300
360
420
480

540

600
660
720
780
840
900

960

1020
1080
1140
1200
1260
1320

1380

1440

1500
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gcecttetceca ctgacggteg cttetetggt ggttetcacg

gtccecgagg caatggaggg tggecctatce geecttgteg

atcgacgccg agtctcegtge tatcgacctc gttgttceeg

cgcaaggcct ggaaggcetcc cgcetcceccececga tacaccaagg

cgactggtga ccaacgccag tgagggetgt gtcaccgata

<210> 66
<211> 598

<212> PRT

<213> Gibberella zeae

<400> 66
Met Leu Ser Arg
1
Leu Ser Ala Arg
20
Ser Asp Asp Lys
35

Ala GIn Gly Ala

50
Ala Asp Met Asn
65

Gly Asn Pro Cys

Glu Ser Val Ala
100

Gly Val Ser Asp

115
Leu Gln Ser Arg
130
Gly Gln Trp Tyr
145

Met Pro Gly Val

Ser Leu Leu Arg Ser

5

Asn His Gly Arg Phe

25

Leu Asn Lys Ile Ser

Ser

Lys

Asn

85

Lys

Gly

Asp

Ala

165

40

Gln Ala Met

55
Ala Gln Val
70

Met His Leu

Ala Gly Leu

Ile Ser Met

120
[le Ile Ala
135
Ala Asn Val
150

Ile Ala Met

Leu

Met

Ile

105

Asp

Ser

Arg Ala
10

Leu Ser

Ser Asn

Tyr Ala

Ile Ser

75
Asp Leu
90

Pro Tyr

Thr Thr

Ser Val

Leu Pro
155
Arg Val

170

gtttcattat tggtcacatt
aggacggtga caccatcgtt
aggcagaggt tgatcgeegt
gcacactcag caagtacgct

gcggtctcaa gaactaa

Val Gly Ala Phe Pro
15
Thr Thr Ser Ile Arg
30
Ile Thr Gln Pro Lys
45

Thr Gly Leu Ser Glu

60

Ser Val Trp Tyr Glu

Ser Ala His Val Lys
95
Arg Phe Asn Thr Ile
110

Gly Met Arg Tyr Ser

125
Glu Thr Val Met Asn
140
Gly Cys Asp Lys Asn
160
Asn Arg Pro Ser Ile

175

- 157 -

1560
1620
1680
1740

1797
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Met Val Tyr Gly Gly Thr Ile

180
Ser Ile Asp Ile
195

Gly Glu Ile Thr

Pro Gly Gly Gly
225

Thr Ala Ile Glu

Pro Ala Glu Asp
260
Ala Ile Arg Asn
275
Thr Arg Gln Ala
290

Gly Ser Thr Asn

Gly Ile Lys Leu

Pro Phe Leu Ala

Met His Lys Ile

355

370
Lys Gln Asn Val
385

Ile Arg Pro Leu

Leu Arg Gly Ser

Val

Thr

245

Pro

Phe

Asp

325

Asp

Gly

Asp

Ser

405

Ser Ala

Glu Gln

215
Cys Gly
230

Leu Gly

Ser Lys

Leu Lys

Glu Asn

295

Val Leu

310

Leu Lys

Gly Thr

Gly Ser

375
Glu Leu
390

Asn Pro

Lys Pro Gly Cys

185

Phe Gln

200

Arg Phe

Gly Met

Leu Thr

265

Glu Asp

Ala Met

His Leu

Asp Phe

Pro Ser

345

Pro Ala

360

Pro Gly

Ile Lys

Asp

Tyr

Leu

250

330

Gly

Leu

Thr

Phe

Pro

410

Tyr

Thr
235

Pro

Cys

Arg

Val

315

Lys

Lys

Leu

Val

Pro
395

Thr

Leu Ala Pro Gly Gly Cys Val

Thr Lys Gln Gly Glu

190
Gly Gln Tyr
205
[le Arg Asn
220

Ala Asn Thr

Gly Ser Ser

270
Pro Arg Asp
285
Thr Thr Ile
300

Ile Ala Asp

Val Ser Asp

Trp Val Met

350

Lys Phe Leu
365

Thr Gly Lys

380

Glu Asp Gln

Gly His Ile

Gly Lys Ile

- 158 -

Met

Ser

255

Leu

Ser

Arg

335

Leu

Thr

Thr

415

Thr

Thr

Cys

240

Ser

Pro

Met

Val

320

Thr

Asp

Lys

Met

Gly
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Lys

Pro

Lys

465

Met

His

Pro

Ser

545

Arg

Ser

Asp

Glu Gly

435

Ala Phe

450

Thr Val

Pro Glu

Gln Asp

530

Arg Ala

Lys Ala

Lys Tyr

420

Leu

Val

Met

Val

500

Leu

Trp

Ala

580

Arg Phe Glu Gly

440

Ser Ser Leu Glu
455
Ile Ile Arg Tyr
470

Leu Lys Pro Ser
485
A

a Leu Leu Thr

[le Gly His Ile
520
Val Glu Asp Gly
535
Asp Leu Val Val
550

Lys Ala Pro Ala

565

Arg Leu Val Thr

Ser Gly Leu Lys Asn

595

<210> 67

<211> 1797

<212> DNA

<213>

<400> 67

atgttcgcecgt cgagtatccg atcgagaget ctgggattga gcccacgage ccggtttgag
aatactcgtc ttccatcttc cactageggg cgecgttata gatccgatga gcccctcaac

cgaatttcct cgaaaatcac acaacccaaa tcccagggtg cttcgcaage aatgectctac

Aspergillus niger

425

Lys

Ala

Asp

Ser

Asp

505

Val

Asp

Pro

Pro

Asn

585

430

Ala Arg Val Tyr Asp Ser

445
Gly Glu Ile Lys Lys Gly
460
Gly Pro Lys Gly Gly Pro
475
Ala Ile Met Gly Ala Gly
490 495

Gly Arg Phe Ser Gly Gly

510
Pro Glu Ala Met Glu Gly
525
Thr Ile Val Ile Asp Ala
540
Glu Ala Glu Val Asp Arg
555

Arg Tyr Thr Lys Gly Thr

570 575
Ala Ser Glu Gly Cys Val

590

- 159 -

Glu

Glu

Gly

480

Leu

Ser

Gly

Arg
560

Leu

Thr
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gccaccggcece
ttcgagggta
gtgctcegtg
agtatgggta
attgagacgg
aagaatatgc

tacggtggca

gcattccagt
atcattcgca
ctggccacgg
gatgatcgca
agggaagata
gtagtgaacg

tctgtcggta

ctggectgatt
acaccagccc
gttaccggta
gatatcatcc
ggatcgetgg
gagggtatag

gagatcaaga

ccaggaatgc
gacgttgctc
catatcgtgc
atcgtgattg
aagaggagga
tattgcacgc
<210> 68

<211> 598

<212> PRT

taacagagga
acccatgcaa
cgggtctggt
caaagggaat
tgatgaatgc
caggtgtatt

gtatcaagcc

catatggcca
atgcatgccc
ctattgagac
agaagctagt
tcaaacccag
tgetgggtgg

tcaagttgac

tgaagccatc
tcctgaaata
aaacaatgaa
gcececectcaa
cceeggecegg
ctaaatgcta

agggcgagaa

ctgagatgct
ttcttacaga
cggaagccat
atgctgagga
aggagtggaa

tggtcagcga

agacatgtcc
catgcacttg
ccctatgcega
gagatacagc
ccagtggtac
aatagcgatg

tggatgcagt

gttcatcacc
cggcagaggt
tatgggaatg
tgagtgcgaa
ggatatctta
cagtactaat

tattgatgac

tggaaagtat
tctcctgaag
ggaaaatgta
caaccctatc
ttcegtgggt
tgattacgaa

aacagtcgtg

caagcccagce
tggaagattc
ggaaggcggc
aagagtggtc
cgcaccceeg

cgccagccat

<213> Aspergillus niger

aagccacagg
catgacctgt
ttcaactcag
ctgcagagcc
gatgcgaatg
ggacgcacga

gcaaagggcce

ggccagatcg
gcatgeggtg
actattcctg
aatattggcg
acacgtcaag
getgttttac

ttccaggcag

cttatgaatg
gagggcttga
gcctcatgge
aaaccatctg
aagattactg
gatgcattca

attatccggt

gcggcecatta
tcgggtggea
ccgatcgegt
gatctggata
ctcecggtacc

ggttgtgtca

tcggtatctc
ctgccattgt
ttggagtgtce
gggagctgat
tgtcgctccc
accgacctag

agaaattgga

acgagaagga
gcatgtacac
gtagtagtag
aggtggttaa
ccttcgagaa
atctgattgc

tatctgataa

atctttataa
tcgatggctce
ctgattttcc
gccatctcca
gaaaggaggg
ttgagtccct

atgaaggccc

tgggegetgg
gtcacggatt
tggctcgaga
tctctactga
agaagggaac

cggacggacc

cteggtgtgg
gcgcegattcce
ggatgggatc
cgctgatggt
gggttgtgat
catcatggtc

cctggtcagt

gcggttcgat
ggctaatacg
ttgceccggcea
aaatatgctc
tgcaatgatt
cattgctgac

gacaccgttc

tatcggtggce
aggagttact
tgctgaccag
gattcttcge
tctgeggttt
tgagcggggt

caagggtggc

acttggccag
tttgatcgga
cggtgatcgg
ggagctcgag
tctgaagaaa

gatatag

- 160 -

240
300
360
420
480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740

1797
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<400> 68

Met

1

Ala

Tyr

Pro

Thr

65

Phe

Val

Ser

Tyr

Met

145

Lys

Ser

225

Leu

Phe Ala

Arg Phe

Arg Ser
35
Lys Ser

50

Glu Glu

Glu Gly

Arg Asp

Val Gly

115

Ser Leu
130

Asn Ala

Asn Met

Ile Met

Gln Lys

195
Thr Gly
210

Cys Pro

Ala Thr

Ser

Asp

Asn

Ser

100

Val

Pro

Val

180

Leu

Ser

Asn

Met

Pro
85

Val

Ser

Ser

Trp

165

Tyr

Asp

Arg

Ile Arg

Thr Arg

Pro Leu

Ala Ser

55

Ser Lys

70

Cys Asn

Leu Arg

Asp Gly

Arg Glu

135
Tyr Asp
150

Val Leu

Leu Val

Asp Glu

Glu Thr

Ser

Leu

Asn

40

Pro

Met

120

Leu

Ser

Ser

200

Lys

Cys

Met

Arg Ala Leu Gly Leu

10
Pro Ser
25

Arg Ile

Ala Met

Gln Val

His Leu

90

Gly Leu

105

Ser Met

Asn Val

Ala Met

170

Ile Lys

185

Ala Phe

Glu Arg

Gly Gly

Gly Met

Ser

Ser

Leu

75

His

Val

Asp

Ser

155

Pro

Phe

Met
235

Thr

Thr

Ser

Tyr

60

Asp

Pro

Thr

140

Leu

Arg

Ser

Asp
220

Tyr

Ser

Lys

45

Ser

Leu

Met

Lys

125

Pro

Thr

Cys

Tyr

205

Thr

Ser Pro

15
Gly Arg
30

Ile Thr

Thr Gly

Ser Val

Ser Ala

95

Arg Phe

110

Gly Met

Glu Thr

Gly Cys

Asn Arg

175

Ser Ala

190

Gly GIn

Ile Arg

Ala Asn

Ile Pro Gly Ser

- 161 -

Arg

Arg

Leu

Trp

80

Asn

Arg

Val

Asp

160

Pro

Lys

Phe

Asn

Thr

240

Ser
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Ser

Leu

305

Ser

Lys

Asn

Leu

Thr
385

Asp

Thr

Tyr

Gly
465

Pro

Cys Pro

Glu Val

275

Leu Thr

Val Gly

Thr Pro

Asp Leu

355

Lys Glu

370

Met Lys

Ile Leu

Gly Lys

435

Glu Asp
450

Glu Lys

Gly Met

245

Ala Asp
260

Val Lys

Arg Gln

Ser Thr

Ile Lys

325
Phe Leu
340

Tyr Asn

Gly Leu

Glu Asn

Arg Pro

405
Arg Gly
420

Glu Gly

Ala Phe

Thr Val

Pro Glu

485

Asp Arg Lys

Asn Met Leu

280

Ala Phe Glu
295

Asn Ala Val

310

Leu Thr Ile

Ala Asp Leu

[le Gly Gly

360

Ile Asp Gly

375

Val Ala Ser

390

Leu Asn Asn

Ser Leu Ala

Leu Arg Phe

440

Ile Glu Ser

470

Met Leu Lys

Lys

265

Arg

Asn

Leu

Asp

Lys

345

Thr

Trp

Pro

Pro

425

Leu

Arg

Pro

250

Leu

His

Asp

330

Pro

Pro

Gly

Pro

Tyr

Ser

490

Val Glu Cys Glu

270

Asp Ile Lys Pro
285

Met Ile Val Val

Leu Ile Ala Ile

315

Phe Gln Ala Val

Ser Gly Lys Tyr

350

Ala Leu Leu Lys
365

Val Thr Val Thr

380

Asp Phe Pro Ala
395

Lys Pro Ser Gly

Gly Ser Val Gly
430
Ile Ala Lys Cys

445

Arg Gly Glu Ile
460

Glu Gly Pro Lys

475

Ala Ala Ile Met

- 162 -

255

Asn Ile

Arg Asp

Asn Val

Ala Asp

320

Ser Asp
335

Leu Met

Tyr Leu

Gly Lys

Asp Gln

400
His Leu
415

Lys Ile

Tyr Asp

Lys Lys
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Gly Leu Gly Gln Asp Val Ala Leu Leu Thr Asp

500 505

Gly Ser His Gly Phe Leu Ile Gly His Ile Val
515 520
Gly Gly Pro Ile Ala Leu Ala Arg Asp Gly Asp
530 535
Ala Glu Glu Arg Val Val Asp Leu Asp Ile Ser
545 550 555
Lys Arg Arg Lys Glu Trp Asn Ala Pro Pro Leu

565 570

Thr Leu Lys Lys Tyr Cys Thr Leu Val Ser Asp
580 585
Val Thr Asp Gly Pro Ile
595
<210> 69
<211> 1875
<212> DNA
<213> Neosartorya fischeri
<400> 69
atgttcgecgt cgagtatccg atcgagaget ctgggattga
aatacgtacg agaggacctt ccctcgcatt gettctctet
atactaataa ctatcgttac tagtcgtctt ccatcttcca

tccgacgaga ccctcaaccg aatctcctcecg aaaatcacac

tcacaagcaa tgctctacgc caccggectg acagaggaag
ggtatctcct cggtgtggtt cgagggtaac ccatgtaaca
gcgattgtge gtgattcegt gettcegggeg ggtetggttce
ggagtgtcgg atgggatcag tatgggcaca aagggaatga
gagctgatcg ctgatggcat tgagacagtg atgaatgccc
tcgctcecccag gttgcgataa gaatatgeca ggtgtgttaa

cggcctagta tcatggtcta tggcggcagt atcaaacccg

aagttagacc tggtcagtgc attccagtca tatggacagt

Gly Arg Phe

510

Pro Glu Ala

525
Arg Ile Val
540

Thr Glu Glu

Arg Tyr Gln

Ala Ser His

590

gccecacgage
ccctectcaa
ctaccgagcg

aacccaaatc

acatgtccaa
tgcacttgca
ctatgcgatt
gatacagcct
agtggtatga
tggcaatggg

gatgcagtgc

tcatcaccgg

- 163 -

Ser Gly

Met Glu

Ile Asp

Leu Glu
560
Lys Gly

575

Gly Cys

ccggtttgag
aaatcggcaa

ccgttataaa

ccagggtgcec

gccegceaggtce
tgacctgtct
caactcggtt
acagagtcgg
tgcgaatgtg
acgcacgaat

aaagggccaa

ccagatcgat

60
120
180

240

300
360
420
480
540
600

660

720
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gagaaggaac
atgtacacag
agcagtagtt
gtggttaaga
tttgagaatg

ctgattgcta

tctgacaaga
ctatacaaca
gatggctcag
gacttcectg
catctccaga
aaggagggtc

gagtcccttg

gaaggtccca
ggtgctggtce
cacggattct
gcacgagacg
ccgattgaag
aagggaactt

gacggeecga

<210> 70
<211> 624

<212> PRT

ggtttgatat
ctaatacgct
gceeggeaga
ctatgctcag
caatgattgt

ttgctgactc

caccattcct
tcggtggcac
gaattactgt
ctaaccagga
ttcttegegg
tgcggtttga

agcgggegcega

agggtggecc
ttggccagga
tgatcggaca
gtgatcggat
agctcgagaa
tgaagaagta

tctag

aattcgcaat
ggccacagcec
cgatcctaag
ggaagatatc
ggtgaacgtg

tgttggtatc

agctgatttg
accagccctc
cactggcaaa
tatcattcgc
atcgctggcec
gggcacagct

gatcaagaag

aggaatgcct
cgttgcactt
tattgtgccg
cgtgattgat
gaggaggaag

ttgcacgctg

<213> Neosartorya fischeri

<400> 70

gcatgccccg
attgagacta
aagcttgttg
aagcccaggg
ctgggtggca

aagttgacta

aagccatctg
cttaaatatc
acaatgaagg
cccctcagea
ccgggeggtt
aagtgctatg

ggcgacaaaa

gagatgctca
ctcacggacg
gaagccatgg
gctgaggaaa
gagtggaaag

gtcagcgatg

gcagaggtgce
tgggtatgac
agtgcgaaaa
atgtcttgac
gcactaatgc

ttgatgactt

gaaaatacct
tcctaaagga
agaatgtagc
accctattaa
ctgttgggaa
actacgaaga

cagtcgtgat

agcccagegce
ggagattctc
agggtggecc
gagtggttga
caccceegcet

ccagccatgg

ctgeggtgge
cgttceeggt
catcggggag
acgtcaagct
tgttctacat

ccagacagtg

tatgaatgac
gggcttgatc
ctcatggcct
accatctggt
gattactgga
tgcattcatt

tattcggtat

ggccattatg
aggtggcagt
gatcgcegtta
tctggatatc
ccgataccag

ttgtgtcaca

Met Phe Ala Ser Ser Ile Arg Ser Arg Ala Leu Gly Leu Ser Pro Arg

1

5

10

15

Ala Arg Phe Glu Asn Thr Tyr Glu Arg Thr Phe Pro Arg Ile Ala Ser

20

25

30

Leu Ser Leu Leu Lys Asn Arg Gln Ile Leu Ile Thr Ile Val Thr Ser

35

40

45

- 164 -

780
840
900
960
1020

1080

1140
1200
1260
1320
1380
1440

1500

1560
1620
1680
1740
1800
1860

1875
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Arg Leu

50

Leu Asn

65

Ser Gln

Lys Pro

Asn Met

Arg Ala

Glu Leu

Asp Ala

Leu Met

Gly Ser

210

Val Ser

225

Glu Lys

Ala Cys

Thr Met

Pro Lys

Pro Ser

Arg Ile

Ala Met

Gln Val
100

His Leu

115

Gly Leu

Ser Met

Asn Val

180
Ala Met
195

Ile Lys

Ala Phe

Glu Arg

Gly Gly

260
Gly Met
275

Lys Leu

Ser

Ser

Leu

85

His

Val

Asp
165

Ser

Pro

Phe

245

Met

Thr

Val

Thr

Ser
70

Tyr

Asp

Pro

Thr

150

Leu

Arg

Ser
230

Asp

Tyr

Val

Glu

Thr

55

Lys

Ser

Leu

Met
135

Lys

Pro

Thr

Cys

215

Tyr

Thr

Pro

Cys

Glu Arg Arg Tyr

Ile Thr

Thr Gly

Ser Val

105

Ser Ala

120

Arg Phe

Gly Met

Glu Thr

Gly Cys

185
Asn Arg
200

Ser Ala

Gly GIn

Ile Arg

Ala Asn

265
Gly Ser
280

Glu Asn

Gln

Leu

90

Trp

Asn

Arg

Val

170

Asp

Pro

Lys

Phe

Asn

250

Thr

Ser

Pro

75

Thr

Phe

Val

Ser

Tyr

155

Met

Lys

Ser

Leu

Ser

Lys Ser

60

Lys Ser

Arg Asp

125
Val Gly
140

Ser Leu

Asn Ala

Asn Met

[le Met

205
Gln Lys
220

Thr Gly

Cys Pro

Ala Thr

Cys Pro

285

Asp

Gln

Asp

Asn

110

Ser

Val

Pro

190

Val

Leu

Ile Gly Glu Val Val

- 165 -

Glu

Gly

Met

95

Pro

Val

Ser

Ser

Trp

175

Tyr

Asp

Arg

255

Asp

Lys

Thr

80

Ser

Cys

Leu

Asp

Arg

160

Tyr

Val

Leu

Asp

240

Asp

Thr
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Met

305

Phe

Thr

Asp

385

Asp

Ser

Leu

Arg

465

Leu

290

295

Leu Arg Glu Asp Ile Lys Pro Arg Asp Val

310

Glu Asn Ala Met Ile Val Val

Val Leu

Ile Asp
355

Leu Lys

370

Gly Thr

Ser Trp

Asn Pro

435
Ala Pro
450

Phe Glu

Ser Leu

Ile Arg

Lys Pro
515
Leu Leu

530

His
340

Asp

Pro

Pro

Pro

420

Tyr

500

Ser

Thr

325

Leu Ile Ala Ile

Phe Gln Thr Val
360

Ser Gly Lys Tyr

375
Ala Leu Leu Lys
390
Ile Thr Val Thr
405

Asp Phe Pro Ala

Lys Pro Ser Gly

Gly Ser Val Gly
455
Thr Ala Lys Cys
470
Arg Gly Glu Ile
485

Glu Gly Pro Lys

Ala Ala Ile Met
520
Asp Gly Arg Phe

535

Asn

Ala

345

Ser

Leu

Tyr

Gly

Asn

425

His

Lys

Tyr

Lys

Gly

505

Gly

Ser

315
Val Leu
330

Asp Ser

Asp Lys

Met Asn

Leu Leu

395
Lys Thr
410

Gln Asp

Leu Gln

Ile Thr

Asp Tyr

475
Lys Gly
490

Gly Pro

Ala Gly

Gly Gly

300

Leu Thr Arg Gln Ala

Gly Gly Ser

Val Gly Ile

350

Thr Pro Phe
365

Asp Leu Tyr

380

Lys Glu Gly

Met Lys Glu

Ile Ile Arg
430

Ile Leu Arg

445
Gly Lys Glu
460

Glu Asp Ala

Asp Lys Thr

Gly Met Pro

510

Leu Gly Gln
525

Ser His Gly

540

- 166 -

Thr

335

Lys

Leu

Asn

Leu

Asn

415

Pro

Phe

Val

495

Asp

Phe

320

Asn

Leu

400

Val

Leu

Ser

Leu

480

Val

Met

Val

Leu
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Ile Gly His Ile Val Pro Glu Ala Met Glu Gly
545 550 555

Ala Arg Asp Gly Asp Arg Ile Val Ile Asp Ala

565 570
Asp Leu Asp Ile Pro Ile Glu Glu Leu Glu Lys
580 585
Lys Ala Pro Pro Leu Arg Tyr Gln Lys Gly Thr
595 600
Thr Leu Val Ser Asp Ala Ser His Gly Cys Val
610 615

<210> 71

<211> 1626

<212> DNA

<213> Neosartorya fischeri

<400> 71

atgctgtatg cgactggttt ggaggaagcg gatatgaaca
tcggtgtggt ttgagggaaa cccttgcaac atgcacctga
cgcgactcgg tcgecaggge cggectggtt ccaatgegtt
gacggaatca gcatgggcac gagcggtatg cgatacagtc
gcggacggcea ttgagacggt catgaacggg cagtggtatg
ggatgcgata agaacatgcc cggtgttgtt atggccatgg

attgtgatct atggtggtag tattaagcct ggttgcageg

ctggtgagecg cctttcagtc atatggccaa tacattactg
cgctttgaca tcattcgcecca tgegtgeccg ggaagtggtg
gcgaatacca tggccacagce tattgaagtt ctcgggctca
tgccecgecag aagatccgceg caagaaagcet gaatgtgaag
aacctcttga aggaagatat ccggccttcg gatattttga
gcaatgatcg tggtcaatat tttgggaggt agcaccaatg

attgcccaat ctgtgggaat taagctcacc attgatgatt

acgccatttc tggccgacct aaaaccatca ggaaagtatg

atcggecggcea caccggecct actccggttce ctgcectcaagg

Gly Pro Ile Ala Leu
560

Glu Glu Arg Val Val

575
Arg Arg Lys Glu Trp
590
Leu Lys Lys Tyr Cys
605
Thr Asp Gly Pro Ile

620

aggcccaggt gggaatctcce
tggacttgtc cttggtggta
ttaactcgat tggcgtttce
tgcagagtcg tgagatcatc
acgcgaatat ctcacttcca
gccegggtcaa ccgtcecgage

ctggtggcca gactttggat

gtcagataga tgaagcacag
cgtgtggtgg catgtataca
cggttccagg cagtagtagce
agattggaga aacagtcaag
cccgecaage atttgagaac
cagtcatgca tttgattgcc

tccaagctgt gtctgacaag

tcatgcatga cctgtacaag

agggcttgat tgacgggtct

- 167 -

60
120
180
240
300
360

420

480
540
600
660
720
780

840

900

960
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ggtattactg
gaagatcagc
attctgcgag
ctccgatttg

gaaaagggag

aagggtggtc
ctgggtcagg
ctaatcggtc
ggggacaggg
gagatgcaga
ctaaagaagt

ctttga

<210> 72
<211> 541

<212> PRT

tgaccggcaa
ccattatccg
gatccttgge
aaggcagtgc

aaattaagaa

caggtatgcc
atgtcgccct
atattgttcc
tgattatcga
ggaggaagaa

atgcagctct

aacaatgaag
gccactgage
acctggaggc
caagtgctac

gggtgaaaag

ggaaatgctc
ccttaccgac
tgaggcaatg
cgcagagaag
ggcatggaaa

tgtcagtgac

gagaatgttg
gatcccatca
tcegttggta
gactatgaag

acagttgtta

aagcctagtg
ggtcgatttt
gatggtggtc
agggtggttg
gcgcectgaac

gctagccatg

catcttggcc
agcccacggg
agatcaccgg
atgcctttgt

ttatccgata

ccgccatcat
ctggtggcag
caatcgccct
atctggatat
ctcgggcaaa

gectgtgtcac

tgatttccct
tcaccttcaa
taaagagggt
ggatgctctt

cgaggggcca

gggtgecegga
tcatggattc
ggtcaaagat
atccggagaa
gaaaggcact

tgatgggcca

<213> Neosartorya fischeri

<400> 72

Met Leu Tyr Ala Thr Gly Leu Glu Glu Ala Asp

1 5 10

Val Gly Ile Ser Ser Val Trp Phe Glu Gly Asn

20 25

Leu Met Asp Leu Ser Leu Val Val Arg Asp Ser

35 40

Leu Val Pro Met Arg Phe Asn Ser Ile Gly Val

50 55
Met Gly Thr Ser Gly Met Arg Tyr Ser Leu Gln
65 70 75
Ala Asp Gly Ile Glu Thr Val Met Asn Gly Gln
85 90
Ile Ser Leu Pro Gly Cys Asp Lys Asn Met Pro

100 105

Met Asn Lys Ala Gln
15
Pro Cys Asn Met His
30
Val Ala Arg Ala Gly
45

Ser Asp Gly Ile Ser

60
Ser Arg Glu Ile Ile
80
Trp Tyr Asp Ala Asn
95
Gly Val Val Met Ala

110

- 168 -

1020
1080
1140
1200

1260

1320
1380
1440
1500
1560
1620

1626
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Met

Lys

Phe

145

Arg

Leu

Lys

His

Asp

Pro

Pro

305

Pro

Ile

Gly

Pro

130

Phe

Met

Thr

210

Asp

Met

Leu

Phe

Ser

290

Asp

Lys

Arg Val

115

Gly Cys

Ser Tyr

Asp Ile

Tyr Thr

180
Val Pro
195

Glu Cys

Ile Arg

275

Gly Lys

Leu Leu

Thr Val

Phe Pro

340

Asn

Ser

Pro

Val

245

Val

Tyr

Arg

Thr

325

Arg Pro

Ser

120

Ile

Val Ile Tyr Gly Gly

125

Ala Gly Gly Gln Thr Leu Asp Leu Val

135
Gln Tyr
150

Arg His

Asn Thr

Ser Ser

215
Ser Asp
230

Asn Ile

Ser Asp

Val Met
295

Phe Leu

310

Gly Lys

Met

Leu

Ser

Lys

280

His

Leu

Thr

Glu Asp Gln Pro

Pro Thr Gly His Leu Gln

Thr

Cys

185

Cys

Leu

Val

265

Thr

Asp

Lys

Met

Ile
345

Ile

140
Gly Gln Ile Asp Glu
155
Pro Gly Ser Gly Ala
170

Thr Ala Ile Glu Val

190
Pro Ala Glu Asp Pro
205
Thr Val Lys Asn Leu
220
Thr Arg Gln Ala Phe
235

Gly Ser Thr Asn Ala

Gly Ile Lys Leu Thr
270

Pro Phe Leu Ala Asp

Leu Tyr Lys Ile Gly
300

Glu Gly Leu Ile Asp

315
Lys Glu Asn Val Ala
330
Ile Arg Pro Leu Ser
350

Leu Arg Gly Ser Leu

- 169 -

Ser Ile

Ser Ala

Cys Gly
175

Leu Gly

Arg Lys

Leu Lys

Glu Asn

240

Val Met

255

Ile Asp

Leu Lys

Gly Thr

Gly Ser

320
Ser Trp
335

Asp Pro

Ala Pro
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Gly Gly

370
Gly Ser
385

Glu Lys

Tyr Glu

Ser Ala

Thr Asp

450
[le Val
465

Gly Asp

Ile Ser

Glu Pro

Ser Asp
530
<210>
<211>
<212>
<213>

<400>

atgccttttc tgcggtggee tccaggceccag aaaatcatga tcacacctac cactecttte

cgagctgcca gaactctgge attcggtgga cggatactat cgcccaaaaa gtcatcctct

cgtcttctcet cctcaactge acatagttat geccgacgaaa cactgaacaa agtctcectct

355 360 365

Ser Val Gly Lys Ile Thr Gly Lys Glu Gly Leu

375 380
Ala Lys Cys Tyr Asp Tyr Glu Asp Ala Phe Val
390 395
Gly Glu Ile Lys Lys Gly Glu Lys Thr Val Val
405 410
Gly Pro Lys Gly Gly Pro Gly Met Pro Glu Met
420 425

Ala Ile Met Gly Ala Gly Leu Gly Gln Asp Val

435 440 445
Gly Arg Phe Ser Gly Gly Ser His Gly Phe Leu
455 460
Pro Glu Ala Met Asp Gly Gly Pro Ile Ala Leu
470 475
Arg Val Ile Ile Asp Ala Glu Lys Arg Val Val
485 490

Gly Glu Glu Met GIn Arg Arg Lys Lys Ala Trp

500 505
Arg Ala Lys Lys Gly Thr Leu Lys Lys Tyr Ala
515 520 525
Ala Ser His Gly Cys Val Thr Asp Gly Pro Leu
535 540
73
1845
DNA
Aspergillus niger

73

Arg Phe

Asp Ala

Ile Gly

Val Lys

Asp Leu

495

Lys Ala

510

Ala Leu

- 170 -

Leu

400

Arg

Pro

Leu

His

Asp

480

Asp

Pro

Val
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aagatcacac
acggagaaag
ccttgtaaca
ggectggttce
tctggcatgc

atgaatgccc

ggtgtgetga
atcaagcccg
tatggccaat
gcttgeccag
atcgagaccc
aagctggcag

cgtcccaagg

cttggaggca
aaattgacta
aagccttceceg
ctgaagttcc
accatgaaag
cctctaagca

cceggeggct

aaatgttacg
ggcgagaaaa
gagatgctca
ctcactgatg
gaggctatgg
gcggagceaaa

tcttggacag

gtgagcgatg
<210> 74
<211> 613

<212> PRT

aacccaagtc
acatgtccaa
tgcacttgat
ccatgegttt
gattcagttt

agtggtatga

tggctatggg
gctgcagtge
atctcactgg
gtgetggtgc
tcggaatgac
agtgtgagga

atatcatgac

gcaccaatgc
tcgatgactt
gcaagtatgt
tgctcaggga
agaatgtagc
atcccatcaa

cggttggaaa

actttgagga
cggtegttat
agcccagctce
gaagattctc
agggtgggcc
gagtggttga

caccggeacce

cgagccatgg

ccagggtgca
ggcacaggtt
ggatttgtcg

caactccatc
acagagccga

tgctaatatc

tcgggtcaac
ggggggtaag
tgagatcgac
ctgtgggggt
ggtcectgga
catcggtcag

acggcaggca

agtgctgcac
ccaggctgtg
catgcatgac
aggccttatt
ctcatggccc
gccaaccgge

aatcaccggc

cgctttcatt
tattcgatat
agctatcatg
tggaggtagt
cattgccctg
cctgectgatc

tcgggegaag

gtgegtgacg

tctcaagcga
ggaatttcat
tcgetggtte
ggcgectetg
gagatcattg

tcgttgectg

cgtccgagta
ccacttgact
gagaaggaac
atgtatacgg
agcagcagta
acggtgaaga

tttgaaaatg

ttgattgcta
tcagacaaga
ctgtacaaag
gacggctcecg
gaattttcac
cacttgcaga

aaagaaggtc

gaggctctceg
gaagggccca
ggcgegggat
catggctttt
gtgaaggatg
accccagaag

aaggggacat

gatggtccaa

tgctttacgce
cagtgtggtt
gcgagteggt
atggcattag
ctgatggaat

gctgtgataa

tcatggtgta
tggtcagcgce
gatttgatat
ctaatacact
caccggcaga
atctgctgaa

ctatgattgt

tcgctaattc
cacctttctt
tcgggggeac
gegtcactgt
ctgagcagcc
tcettegtgg

tacggttcga

aacgaggcga
aaggcggecce
tgggtcagga
taattgggca
gcgatcggat
aaatggcaaa

taagcaagta

tatag

gaccggcettg
cgaagggaat
agccaaagct
tatgggcaca
tgaaacggtc

gaacatgcca

tggtggtagt
ctttcaatcg
tatccgacac
ggcaacggcece
ggatccgagg
ggaggacatc

tgtgaatatt

cgttgggatc
agctgatcta
gccetgeactg
tactggcaaa
catcatccgc
gtcattggcce

aggtcttgct

gatcaagaag
cgggatgcect
tgttgcgcta
tgttgtgect
cgtaattgat
gagaagagtg

tgcgaagctg
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240
300
360
420
480

540

600
660
720
780
840
900

960

1020
1080
1140
1200
1260
1320

1380

1440
1500
1560
1620
1680
1740

1800

1845
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ZIHSd 10-2011-0063576

<213> Aspergillus niger

<400> 74

Met Pro Phe Leu Arg Trp Pro Pro Gly Gln Lys Ile Met Ile Thr Pro

1 5 10 15

Thr Thr Pro Phe Arg Ala Ala Arg Thr Leu Ala Phe Gly Gly Arg Ile
20 25 30

Leu Ser Pro Lys Lys Ser Ser Ser Arg Leu Leu Ser Ser Thr Ala His

35 40 45

Ser Tyr Ala Asp Glu Thr Leu Asn Lys Val Ser Ser Lys Ile Thr Gln
50 55 60
Pro Lys Ser Gln Gly Ala Ser Gln Ala Met Leu Tyr Ala Thr Gly Leu
65 70 75 80
Thr Glu Lys Asp Met Ser Lys Ala Gln Val Gly Ile Ser Ser Val Trp
85 90 95
Phe Glu Gly Asn Pro Cys Asn Met His Leu Met Asp Leu Ser Ser Leu

100 105 110

Val Arg Glu Ser Val Ala Lys Ala Gly Leu Val Pro Met Arg Phe Asn
115 120 125
Ser Ile Gly Ala Ser Asp Gly Ile Ser Met Gly Thr Ser Gly Met Arg
130 135 140
Phe Ser Leu Gln Ser Arg Glu Ile Ile Ala Asp Gly Ile Glu Thr Val
145 150 155 160
Met Asn Ala Gln Trp Tyr Asp Ala Asn Ile Ser Leu Pro Gly Cys Asp

165 170 175

Lys Asn Met Pro Gly Val Leu Met Ala Met Gly Arg Val Asn Arg Pro
180 185 190
Ser Ile Met Val Tyr Gly Gly Ser Ile Lys Pro Gly Cys Ser Ala Gly
195 200 205
Gly Lys Pro Leu Asp Leu Val Ser Ala Phe Gln Ser Tyr Gly Gln Tyr
210 215 220

Leu Thr Gly Glu Ile Asp Glu Lys Glu Arg Phe Asp Ile Ile Arg His

- 172 -



225

Leu

Ser

305

Leu

Ser

Lys

His

Leu

385

Thr

Pro

Thr

Phe

465

Cys

Thr

290

Met

Val

Thr

Asp
370

Arg

Met

Gly
450

Glu

230 235

Pro Gly Ala Gly Ala Cys Gly Gly Met
245 250
Thr Ala Ile Glu Thr Leu Gly Met Thr
260 265
Pro Ala Glu Asp Pro Arg Lys Leu Ala
275 280
Thr Val Lys Asn Leu Leu Lys Glu Asp

295

Thr Arg Gln Ala Phe Glu Asn Ala Met
310 315
Gly Ser Thr Asn Ala Val Leu His Leu
325 330
Gly Ile Lys Leu Thr Ile Asp Asp Phe
340 345
Pro Phe Leu Ala Asp Leu Lys Pro Ser

355 360

Leu Tyr Lys Val Gly Gly Thr Pro Ala
375
Glu Gly Leu Ile Asp Gly Ser Gly Val
390 395
Lys Glu Asn Val Ala Ser Trp Pro Glu
405 410
Ile Arg Pro Leu Ser Asn Pro Ile Lys

420 425

Leu Arg Gly Ser Leu Ala Pro Gly Gly
435 440
Lys Glu Gly Leu Arg Phe Glu Gly Leu

455

Tyr

Val

Gly

Leu

380

Thr

Phe

Pro

Ser

460

Thr Ala Asn
255
Pro Gly Ser
270
Cys Glu Asp
285

Arg Pro Lys

Val Val Asn

335

Ala Val Ser
350

Lys Tyr Val

365

Leu Lys Phe

Val Thr Gly

Ser Pro Glu
415

Thr Gly His

Val Gly Lys
445

Lys Cys Tyr

Asp Ala Phe Ile Glu Ala Leu Glu Arg Gly Glu Ile Lys

470 475

- 173 -

240

Thr

Ser

Asp

320

Asn

Asp

Met

Leu

Lys

400

Leu

Asp

Lys

480

ZIHSd 10-2011-0063576



Gly Glu

Pro Gly

Gly Leu

Gly Ser

530

Gly Gly

545

Ala Glu

Lys Arg Arg Val Ser Trp

Thr Leu

Val Thr
610
<210>
<211>
<212>
<213>

<400

> 75

atgcttc

tctttge

gacgagt

gcttecec

gtcggcea

aacaacc

gteggtg

cgtgatc

Lys

Met

Gly
515

His

Pro

Ser
595

Asp

75
1848
DNA

Aspe

ttt
tga
ata
agg
ttt
gtg

tta

tga

Thr Val Val Ile Ile Arg Tyr Glu Gly Pro Lys Gly Gly

485

490

Pro Glu Met Leu Lys Pro Ser Ser Ala Ile Met

500

505

510

495

Gly Ala

GIn Asp Val Ala Leu Leu Thr Asp Gly Arg Phe Ser Gly

520

Gly Phe Leu Ile Gly His Val Val

535

525
Pro Glu Ala

540

Met Glu

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

550

555

Arg Val Val Asp Leu Leu Ile Thr Pro Glu Glu

565

580

570

585

Lys Tyr Ala Lys Leu Val Ser Asp

600

Gly Pro

rgillus niger

cccaaacccg ggggegtatg
acagtcgccce tctgtctace
ctggtctcaa caaggtctcc
ccatgctgta tgccgcaggce
cttctgtctg gtacaatggce
tccgegaggg tgtccagaag

gcgatgctat cagtatgggt

ttgccgactc tatcgagacc

cceteegetce
actctgccca
cgccacatta
ctcactgagg
aacccctgca
geeggtttgg

accaagggaa

gttatgggtg

590
Ala Ser His

605

tccggagcat
agcaacagaa
cccagceccat
cggacatgaa
acatgcatct
tcggtttcca

tgcgattctc

gtcaatggta

560

Met Ala

575

Thr Ala Pro Ala Pro Arg Ala Lys Lys Gly

Gly Cys

cgccaagegce
cggcaacgat
ctcccagggt
caaggctcag
gctcgatcett
gttcaacacc

tctccagagt

tgacgctaac

~174 -

60
120
180
240
300
360

420

480
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atcagcattc
aaccgcccca
ggcaacgecg
gaaatcaccg
tgcggtggta

cttcctggat

gctggtgagg
cgccaagctt
gttcttcact
cagtccgtct
atggctgacc
ggtctcatcg

aatgtgccgg

gagactggcc
atcactggta
gatttcattg
atccgctaca
gcectgatgg
ggtggttcte

attggcttgg

cttgatgttg
gctggcaage
accgtcaagg
<210> 76

<211> 615

<212> PRT

ccggetgtga
gtttgatggt
acattgatat
agccccagag
tgtacactgc

cctcttccaa

ccatcaagac
tcgagaacgc
tgattgccat
cggatcgcat
ttcacaagat
atggctctgg

acttccctga

acatccagat
aggaaggaac
ctgctctcga
ctggtcctaa
gtgccggtcet
acggtttctt

ttaaggatgg

aggagaccga
tcecteccac

atgccagcca

caagaacatg
ctacggtgga
cgtcteegec
atttgacatt
caataccatg

cccegecgag

cctgctcaag
catggtcttg
tgcggactct
tcetttectg
cggtggtacc
catgactgtc

ggatcagaag

cttgaggggt
cgtcttcact
gcgcaacgag
gggaggacct
cggacagtcc
gatcggacac

tgatgtcatc

gctcgegeaa
cggcctgacc

cggctgtatc

<213> Aspergillus niger

<400> 76

cctggtgtgt
accatcaagc
ttccaggcect
atccgcaacg
gccactgcta

tctgacgcta

gaggacattc
gtcaacatca
gttggtatca
gcggacctta
cceteectge
actggtcaga

atcatccgtc

tctctggcecc
ggaaaggctc
atcaagaagg
ggcatgecccg
tgcgectctga
attgttcccg

accattgacg

agaagaaagc

ctgagaggta

accgactctc

tgatggcaat
ctggttgcgce
atggtcagtt
cctgeectgg
tcgaagtcat

agtaccttga

gtccttegga
ctggtggctc
agctcgacat
agccttecgg
tcaagttctt
ccctggecaa

ccctgtccaa

cgggtggcag
gegtcetttga
aggagaagac
aaatgctgaa
tcaccgatgg
aagccgecegt

ccgagaagceg

agtgggaagc
ctctcggcaa

tcgaataa

gggacgagtg
ctccatgcag
catcagtaag
aggtggtgct
gggcatgacc

atgtcttgceg

catcctgact
caccaacgcc
tgaagacttc
caagtacgtc
gctgaaggaa
gaacttggag

ccccatcaag

tgtcggcaag
cgacgaggat
tgttgttgtce
geectettee
ccgtttctcet
cggtggeccc

tgttctggac

cgacagggct

gtacgctaga

Met Leu Leu Ser Gln Thr Arg Gly Arg Met Pro Ser Ala Leu Arg Ser

1

5

10

15

Ile Ala Lys Arg Ser Leu Leu Asn Ser Arg Pro Leu Ser Thr Thr Leu

- 175 -

540
600
660
720
780

840

900
960
1020
1080
1140
1200

1260

1320
1380
1440
1500
1560
1620

1680

1740
1800

1848
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Pro

Val

Met

65

Val

Leu

Leu

Met

Met

Lys

Ser

Pro
225

Cys

Met

Lys

Ser
50

Leu

Leu

Val

130

Asp

Ser

Pro

210

Gln

Gly

Gly

20

35

Arg His

Tyr Ala

Ile Ser

Asp Leu

100
Gly Phe
115

Thr Lys

Ser Ile

Ile Pro

Arg Val

180
Gly Cys
195

Phe Gln

Arg Phe

Gly Met

Met Thr

260

Asn Gly Asn Asp
40
Ile Thr Gln Pro
55
Ala Gly Leu Thr
70
Ser Val Trp Tyr

85

Asn Asn Arg Val

GIn Phe Asn Thr

120

Gly Met Arg Phe
135

Glu Thr Val Met

150

Gly Cys Asp Lys
165

Asn Arg Pro Ser

Ala Ser Met Gln

Ala Tyr Gly Gln

Asp Ile Ile Arg
230

Tyr Thr Ala Asn

245

Leu Pro Gly Ser

25

Asp

Asn

Arg
105

Val

Ser

Asn

Leu

185

Phe

Asn

Thr

Ser

265

30

Glu Tyr Thr Gly Leu
45

Ser Gln Gly Ala Ser

Ala Asp Met Asn Lys
75
Gly Asn Pro Cys Asn

90

Glu Gly Val Gln Lys
110
Gly Val Ser Asp Ala
125
Leu Gln Ser Arg Asp
140

Gly Gln Trp Tyr Asp

Met Pro Gly Val Leu
170

Met Val Tyr Gly Gly

Asn Ala Asp Ile Asp

Ile Ser Lys Glu Ile

220

Ala Cys Pro Gly Gly
235

Met Ala Thr Ala Ile

250

Ser Asn Pro Ala Glu

270

- 176 -

Asn Lys

Gln Ala

Ala Gln

80

Met His

95

Ile Ser

Leu Ile

Ala Asn

160

Met Ala
175

Thr Ile

Thr Glu

255

Ser Asp
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Ala Lys

Leu Lys

290
Glu Asn
305

Val Leu

Leu Lys

Gly Thr

370
Gly Ser
385

Asn Val

Asn Pro

Ala Pro

Phe Thr

450

Ala Leu

465

Ile Arg

Lys Pro

Leu Ile

Tyr Leu Glu Cys Leu Ala Ala Gly Glu Ala

275

Glu Asp

Ala Met

His Leu

Asp Phe

340

Pro Ser

355

Pro Ser

Gly Met

Pro Asp

Glu Arg

Tyr Thr

Ser Ser
500

Thr Asp

Ile Arg Pro

295

Val Leu Val
310

Ile Ala Ile

Gln Ser Val

Gly Lys Tyr

Leu Leu Lys

375

Thr Val Thr
390

Phe Pro Glu

405

Glu Thr Gly

Ser Val Gly

Asn Glu Ile

470

Gly Pro Lys
485

Ala Leu Met

Gly Arg Phe

280

Ser

Asn

Ser

Val
360

Phe

Asp

Lys
440

Phe

Lys

Asp

Asp

Asp

345

Met

Leu

Asp

Lys

505

Ile Leu Thr

Thr Gly Gly

Ser Val Gly

330

Arg Ile Pro

Ala Asp Leu

Leu Lys Glu

Thr Leu Ala

395

Lys Ile Ile

410

Gln Ile Leu

Thr Gly Lys

Asp Glu Asp

460

Glu Glu Lys

475

Pro Gly Met

Gly Leu Gly

Ser Gly Gly Ser His

Ile Lys

285

Arg Gln

Ser Thr

Ile Lys

Phe Leu

350

His Lys

Lys Asn

Arg Pro

Arg Gly

430

445

Asp Phe

Thr Val

Pro Glu

Gln Ser
510

Gly Phe

- 177 -

Thr

Asn

Leu

335

Leu

Leu

415

Ser

Thr

Val

Met
495

Cys

Leu

Leu

Phe

320

Asp

Asp

Asp

400

Ser

Leu

Val

Val

480

Leu
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515

520

525

Gly His Ile Val Pro Glu Ala Ala Val Gly Gly Pro Ile Gly Leu Val

530

535

540

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

545

550

555

560

Leu Asp Val Glu Glu Thr Glu Leu Ala Gln Arg Arg Lys GIn Trp Glu

565

570

575

Ala Asp Arg Ala Ala Gly Lys Leu Pro Pro Thr Gly Leu Thr Leu Arg

580

585

590

Gly Thr Leu Gly Lys Tyr Ala Arg Thr Val Lys Asp Ala Ser His Gly

595

600

Cys Ile Thr Asp Ser Leu Glu

610
<210> 77
<211> 1833

<212> DNA

615

<213> Aspergillus terreus

<400> 77
atgcttctct
geggteegtce
ctcaacaaag
ctctacgcca

gtctggtaca

gagggtgtcc
gcgatcagca
gactccattg
tgcgacaaga
atggtttacg
gatatcgtct

cagcgtttcg

accgccaaca

ctcagacccg
cgctcectctac
tctceegeca
ccggtcetcac

atggcaaccc

agaaggctgg
tgggtacctc
agactgtcat
acatgcccgg
gtggttccat
ccgectteca

acatcatccg

ccatggccac

gggecegtcetg

caccctcececce
tgtcacccaa
cgaggcecgac

ctgcaacatg

cctggteggg
cggtatgcegce
gggtggtcag
tgtcctgatg
taagcccggce
ggcgtacggt

caacgcctgce

cgccatcgag

cceteectge
aagcacaagg
cccatctece
atgaacaagg

cacctccteg

ttccagttca
ttctegetge
tggtacgacg
gccatgggcea
tgcgettcga
cagttcatca

cccggaggtg

gtcatgggta

605

ggaccctcaa
ccgatgagaa
agggtgcegtc
cccaggtcgg

acctcaacaa

acaccgtcgg
agagccgtga
ccaacatcag
gagtcaaccg
tgcagaacaa
gcggagagat

gegegtgegg

tgacccttcc

gcggtccatg
agagcctgtc
ccaggccatg

tatctcctcce

ccgtgtgegg

agtcagcgac
tctcattgcec
tatccctggt
tcccagtctg
cgccgatatce
caccgagccc

tggtatgtac

tggttcctcec

- 178 -

60
120
180
240

300

360
420
480
540
600
660

720

780
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tccaacccceg
aagaagcttc
aatgccatga
gccattgeceg
cgtgtgcecgt

aagatcggtg

tctggtatga
cccgaggacce
cagattctcc
ggtaccgttt
ctcgagcgca
cccaagggtg

ggtectgggeg

ttcctgatceg
gacggcgatg
accactctgg
cctaccggtc
agccacggct
<210> 78

<211> 610

<212> PRT

ccgagtcggce
tggtggaaga
ttgttgtgaa
attcggtcgg
tcctggetga

gtactccttce

ccgtcaccgg
agaagatcat
gtggctcetcet
tcaccggtaa
aggagatcaa
gtccgggtat

gcteetgege

gacatatcgt
tgatcaccat
ccgagagaag
tgactctgceg

gcatcaccga

ggccaagaac
catccgtccc
cattaccggt
catcaagcta
cctcaagcct

tctgctcaag

tcagaccctg
ccgtectcetg
ggccectgge
ggctcgegtce
gaaggaggag
gcctgaaatg

tctgatcacc

ccccgaggct
cgacgccgtc
aaagcagtgg
tggtaccctg

tgctettgac

<213> Aspergillus terreus

<400> 78

atcgagtgtc
tccgatatcc
ggttcgacca
gatattgagg
tccggcaagt

ttcectgetta

gccaagaacc
tctaacccca
ggtagtgtceg
ttcgaccacg
aagacggtcg
ctgaagcctt

gacggacgtt

gctgteggtg
aagcgtgtgce
gaggccgaca
ggcaagtatg

taa

Met Leu Leu Ser Gln Thr Arg Gly Arg Leu Pro

1

5

10

Lys Arg Ser Met Ala Val Arg Pro Leu Ser Thr

20

25

Lys Ala Asp Glu Lys Glu Pro Val Leu Asn Lys

35

40

Thr Gln Pro Ile Ser Gln Gly Ala Ser Gln Ala

50

55

tggeggeegg
tgactcgcca
atgcggtgct
acttccagaa
acgtcatggc

aggagggcct

tggagaacgt
tcaaggagac
gtaagatcac
aggacgactt
ttgtcatccg
cttctgeect

tctceggegg

gaccgattgg
tggatctgga
aggaggctgg

ctagaaatgt

tgaggccatc
ggccttcecgag
gcaccttatce
ggtctcggac
ggacctgcac

gatcgatggc

gceggacttce
cggtcacatc
tggtaaggag
catcgctgceg
ttatactgga
catgggcgcec

ctctcacgga

tctggttaag
cgttgacgag
ccgtcetcecct

caaggatgcc

Ser Leu Arg Thr Leu

15

Thr Leu Pro Lys His

30

Val Ser Arg His Val

45

Met Leu Tyr Ala Thr

60

- 179 -

840
900
960
1020
1080

1140

1200
1260
1320
1380
1440
1500

1560

1620
1680
1740
1800

1833
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Gly

65

Val

Asn

Phe

Met

Thr

145

Cys

Arg

Ser

Tyr

225

Thr

Pro

Cys

Arg

Val

Leu Thr

Trp Tyr

Arg Val

Asn Thr

115

Arg Phe

130

Val Met

Asp Lys

Pro Ser

Met Gln

Ile Arg

Ala Asn

Gly Ser

Leu Ala

275
Pro Ser
290

Val Asn

Glu Ala Asp Met

Asn

Arg

100

Val

Ser

Asn

Leu

180

Asn

Phe

Asn

Thr

Ser

260

Asp

70
Gly Asn
85

Glu Gly

Gly Val

Leu Gln

Met Pro
165

Met Val

Asn Ala

Ile Ser

Ala Cys

230
Met Ala
245

Ser Asn

Ile Leu

Pro

Val

Ser

Ser

135

Trp

Tyr

Asp

215

Pro

Thr

Pro

Thr

295

Asn Lys

Cys Asn

Gln Lys

105
Asp Ala
120

Arg Asp

Tyr Asp

Val Leu

265
Ile Lys
280

Arg Gln

Thr Gly Gly Ser Thr

Ala Gln Val

75
Met His Leu
90

Ala Gly Leu

Ile Ser Met

Leu Ile Ala

140
Ala Asn Ile
155

Met Ala Met

Ser Ile Lys

Ile Val Ser

Thr Glu Pro
220
Gly Ala Cys
235
Glu Val Met
250

Ser Ala Ala

Lys Leu Leu

Ala Phe Glu

300

Leu

Val

125

Asp

Ser

Pro

Lys

Val
285

Asn

Asp

110

Thr

Ser

Arg

190

Phe

Arg

Met

Asn

270

Ala

Asn Ala Val Leu His

- 180 -

Ser

Leu
95

Phe

Ser

Pro

Val

175

Cys

Phe

Met

Thr

255

Asp

Met

Leu

Ser

80

Asn

160

Asn

Asp

Tyr
240

Leu
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305

Lys

Lys

Leu

Val

385

Pro

Thr

Val

Arg

465

Pro

Leu

Arg

545

Ile Ala Asp

Val

Tyr

Lys

370

Thr

Val

450

Lys

Met

Phe

530

Thr

Ser

Val

355

Phe

Asp

His

Lys

435

Phe

Lys

Ser

515

Ala

Ile

Asp
340

Met

Leu

Asp

Lys

Gly

Val

Asp

Ser

325

Arg

Leu

Thr

Lys

405

Thr

His

Pro

485

310

Val Gly Ile Lys

Val Pro Phe Leu
345
Asp Leu His Lys
360
Lys Glu Gly Leu
375

Leu Ala Lys Asn

Ile Ile Arg Pro

Ile Leu Arg Gly

425

Gly Lys Glu Gly
440

Glu Asp Asp Phe

455
Glu Lys Thr Val
470

Gly Met Pro Glu

Leu Gly Gly Ser
505

Ser His Gly Phe

520
Gly Pro Ile Gly
535
Val Lys Arg Val

550

315

Leu Asp Ile Glu Asp Phe

330 335
Ala Asp Leu Lys Pro Ser
350
Ile Gly Gly Thr Pro Ser
365
Ile Asp Gly Ser Gly Met
380

Leu Glu Asn Val Pro Asp

395
Leu Ser Asn Pro Ile Lys
410 415

Ser Leu Ala Pro Gly Gly

Thr Val Phe Thr Gly Lys
445

Ile Ala Ala Leu Glu Arg

460
Val Val Ile Arg Tyr Thr
475
Met Leu Lys Pro Ser Ser
490 495
Cys Ala Leu Ile Thr Asp
510

Leu Ile Gly His Ile Val

525
Leu Val Lys Asp Gly Asp
540
Leu Asp Leu Asp Val Asp

555

- 181 -

320

Leu

Thr

Phe

400

Ser

Lys

Pro

Val

560
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Thr Thr Leu Ala Glu Arg Arg Lys Gln Trp Glu Ala Asp Lys Glu Ala
565 570 575

Gly Arg Leu Pro Pro Thr Gly Leu Thr Leu Arg Gly Thr Leu Gly Lys

580 585 590

Tyr Ala Arg Asn Val Lys Asp Ala Ser His Gly Cys Ile Thr Asp Ala

595

Leu Asp
610

<210> 79

<211> 1824

<212> DNA

600

<213> Aspergillus clavatus

<400> 79
atgcttctct
tcectetcta

gtgtccegea

acgggtctta
aatggcaacc
cagaaggctg
atgggcacca
gagaccgtca
aacatgcccg

ggtggtacca

tcggecttcec
gacatcatcc
accatggcca
gctgagtcta
ctgaaggagg
attgtggtca

gactccgtceg

ttcectggegg

ctcagacccg
ccaccatccc

atgtcacaca

Cccgaggcgga
cctgcaacat
gtctggttgg
agggcatgeg
tgggtggtca
gtgtgctcat

tcaagcccgg

aggcgtacgg
gtaacgcctg
ccgccatcga
aggccaagga
atatccgtcc
acatcaccgg

gcatcaagct

acctcaagcc

gggeegtgtg
cagatacacc

gcccatceteg

catgaacaag
gcatctgctce
cttccagttc
cttctcectg
gtggtacgac
ggccatggge

ctgcgccaaa

acagttcctg
cceeggeggt
ggtcatgggt
ccttgagtgc
ctcagacatc
tggctccacc

ggacatcgag

ctccggcaag

ccetetgtte

gccgataagg

cagggtgcct

gctcaggtcg
gatctcagca
aacacggtcg
cagagccgtg
gccaacatca
cgtgtcaacc

acccagaaca

actggcgaga
ggtgettgeg
atgaccctgc
ttggctgctg
ctgacccgcec
aacgccgtac

gagttccaga

tacgtcatgg

605

tccggagett
atgactctgc

cccaggccat

gtatctcgtc
accgegttceg
gtgtcagtga
acctgattgc
gtatcceegg
gceccagttt

acgccgacat

tcaccgagcc
gtggtatgta
ctggctcegtce
gtgaggccat
aggccttcga
ttcacttgat

aggtctcgga

ccgatctgta

ctcecegecege
tctcaacaag

gctgtacgcece

ggtctggtac
cgaaggagtc
tgccatcagce
cgactccatc
ttgcgacaag
gatggtgtat

cgacattgtc

ccagcegcttc
cactgccaac
gtccaacccce
caagcgcctg
gaacgccatg
cgccattgec

ccgcaccccee

cgacatcggc
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60
120

180

240
300
360
420
480
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600

660
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1020
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ggaactcctg ctctgctcaa

accgtcaccg gtgagaccct
cagaagatca tccgtcecttt
cgcggetceee tggecceegg
ttcgttggca aggcccgegt

aacgaaatca agaaggagga

gggcccggea tgectgaaat

tcctectgeg cactcatcac
ggccacatcg tccccgagge
atcatcacca tcgacgccga
gcccagegea gaaaggattg
ctcaccatga gaggtaccct

tgcattactg attatataga

<210> 80

<211> 607

<212> PRT

<213>

<400> 80

Met Leu Leu Ser Gln Thr

1 5

Phe Ser Arg Arg Ser Leu

20

Lys Asp Asp Ser Ala Leu

35

Ile Ser Gln Gly Ala Ser

50
Glu Ala Asp Met Asn Lys
65 70
Asn Gly Asn Pro Cys Asn
85
Arg Glu Gly Val Gln Lys

100

gttcetgete
ggccaagaac
ttcgaacccc
cggcagtgtt
cttcgaccac

caagaccgtt

gctcaagecc
cgacggtcgt
cgeegtegge
gaagcgcatc
ggaggccegec
gggcaaatat

ataa

Aspergillus clavatus

Arg

Ser

Asn

Met

aaggageecg
ttggagaagg
atcaagaaga
ggcaagatca
gaggacgact

gtcgtcatcce

tcctecgecc
ttcteeggeg
ggccccatceg
ctcgacctcg
aaggccgeeg

gccagaaccg

Gly Arg Val Pro Ser Val
10
Thr Thr Ile Pro Arg Tyr
25
Lys Val Ser Arg Asn Val
40 45

Ala Met Leu Tyr Ala Thr

60

Gln Val Gly Ile Ser Ser
75

His Leu Leu Asp Leu Ser

90

tcatcgacgg
tgceeggett
ctggccacat
ccggtaagga
tcattgccgce

gctacaccgg

tgatgggcgce
gctcccacgg
gcectegtceca
acgtccccga
gcaagttgcc

tcaaggatgc

ctccggcatg
cccecgaggac
tcagatcctg
gggtacccgce
tctcgagcegce

ccctaagggt

cggcectegge
cttcctgatt
ggacggcgac
gccecgagetce
ccagaccggt

cagccacggce

Leu Arg Ser
15

Thr Ala Asp

30

Thr Gln Pro

Gly Leu Thr

Val Trp Tyr
80
Asn Arg Val

95

Ala Gly Leu Val Gly Phe Gln Phe Asn Thr

105

110
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1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1824
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Val

Ser

145

Asn

Leu

Asn

Phe

Asn

225

Thr

Ser

Asp

305

Asp

Asp

Met

Gly

Leu

130

Met

Met

Asn

Leu

210

Met

Ser

290

Thr

Ser

Arg

Val

115

Pro

Val

195

Thr

Cys

Asn

275

Leu

Val

Thr

Ser

Ser

Trp

Tyr

180

Asp

Pro

Thr

Pro

260

Thr

Pro

340

Ala Asp Leu

Asp

Arg

Tyr

Val

165

Arg

Ser

325

Phe

Tyr

Ala Ile Ser

120
Asp Leu Ile
135
Asp Ala Asn
150

Leu Met Ala

Gly Thr Ile

Asp Ile Val

200

Glu Ser Lys

Lys Arg Leu

280

GIn Ala Phe
295

Thr Asn Ala

310

Lys Leu Asp

Leu Ala Asp

Met

Met

Lys

185

Ser

Pro

Cys

Met

265

Leu

Val

Leu

345

Gly Thr Lys

Asp Ser Ile
140
Ser Ile Pro
155
Gly Arg Val
170

Pro Gly Cys

Ala Phe GIn

Gln Arg Phe

220

Gly Gly Met
235

Gly Met Thr

250

Lys Asp Leu

Lys Glu Asp

Asn Ala Met
300

Leu His Leu

315
Glu Glu Phe
330

Lys Pro Ser

Asp Ile Gly Gly Thr Pro Ala

Gly Met

125

Glu Thr

Gly Cys

Asn Arg

Ala Lys

190
Ala Tyr
205

Asp Ile

Tyr Thr

Leu Pro

Glu Cys

270
Ile Arg
285

Ile Val

Gln Lys

Gly Lys
350

Leu Leu

- 184 -

Arg

Val

Asp

Pro

175

Thr

255

Leu

Pro

Val

Val
335

Tyr

Lys

Phe

Met

Lys

160

Ser

Arg

Asn

240

Ser

Ser

Asn

320

Ser

Val

Phe
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Leu

Asp

Val

Asp

545

Pro

Thr

Leu

370

Thr

Lys

Thr

His

450

Val

355

Lys

Leu

Asp

Leu

Ser

515

Arg

Thr

Lys

595

Glu Gly

Ala Lys

Ile Arg

405
Leu Arg
420

Lys Glu

Asp Asp

Lys Thr

Met Pro

485

Gly Ser

500

His Gly

Pro Ile

Lys Arg

Arg Lys

565
Gly Leu
580

Asp Ala

Val

Asn

390

Pro

Gly

Gly

Phe

Val

470

Ser

Phe

Gly

550

Asp

Thr

Ser

375

Leu

Phe

Ser

Thr

455

Val

Met

Cys

Leu

Leu

535

Leu

Trp

Met

His

360

Asp Gly

Glu Lys

Ser Asn

Leu Ala
425

Arg Phe

440

Ala Ala

Val Ile

Leu Lys

Ala Leu

505
Ile Gly
520

Val Gln

Asp Leu

Glu Ala

Arg Gly
585
Gly Cys

600

Ser

Val

Pro

410

Pro

Val

Leu

Arg

Pro

490

His

Asp

Asp

570

Thr

365

Gly Met Thr Val Thr

380
Pro Gly Phe Pro Glu
395

Ile Lys Lys Thr Gly

Gly Gly Ser Val Gly
430

Gly Lys Ala Arg Val

445
Glu Arg Asn Glu Ile
460
Tyr Thr Gly Pro Lys
475
Ser Ser Ala Leu Met
495

Thr Asp Gly Arg Phe

510
[le Val Pro Glu Ala
525
Gly Asp Ile Ile Thr
540
Val Pro Glu Pro Glu
555

Lys Ala Ala Gly Lys

575

Leu Gly Lys Tyr Ala
590

Thr Asp Tyr Ile Glu

605

- 185 -

Asp

400

His

Lys

Phe

Lys

Ser

Leu
560

Leu

Arg
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<210> 81
<211> 1842

<212> DNA

<213> Aspergillus nidulans

<400> 81
atgcttcttt

gectgcetattce

gagcccgtcce
caggcgatgc
atttcctcgg
cgtgtccgeg
gtcagtgatg
ctcatcgccg

atccccggtt

cccagtttga
gctgacatcg
aacgagcccce
ggaatgtaca
ggctectegt
gaagccatca

gccettcgaga

cacctcatcg
gtctctgacce
gacctccaca
attgatggct
ccecgatttec
ggccacatcc

ggtaaggagg

attgccgccc
tacaccggtc

atgggtgctg

cacagactcg

gtccaatctce

tcaacaaggt
tgtacgctac
tctggtacaa
agggtgtgca
gaatcagtat
actctatcga

gcgacaagaa

tggtttacgg
atatcgtctc
agcgcttcga
ctgccaacac
ccaacccggce
agcgcectcect

acgccatggt

ccattgccga
gcaccccectt
acatcggcgg
ccggceatcac
ccgaggacca
agatcctgceg

gaaccgtttt

tggagcgcaa
ccaagggtgg

gecteggeca

gggecegecetg

tactacactc

ctccegecat
gggtcttact
cggcaaccct
aaaggctggce
gggtaccagt
gaccgtcatg

catgcccggt

tggaaccatc
tgccttccaa
tatcatccgc
catggccacg
cgaatcgcaa
cgtcgaagac

cgttgtcaac

ctcecgtegge
cctcgcagac
caccccectcee
agttaccggt
gaaaatcatt
cggttcegete

cacgggcaag

ggaaatcacc
tcceggtatg

aacctgcgcec

ccetetgetce

CCccgccaaa

atcacacagc
gaggccgaca
tgcaacatgc
cttatcgggt
ggtatgegtt
ggtggtcagt

gttttgatgg

aagcccggct
gcctacggcec
cacgcctgcec
gccatcgaag
gccaaatacg
atccgeccct

atcaccggcg

atcaagctca
ctcaagccat
ctcctcaaat
gaaactctcg
cgeeecttcet
gcgeegagceg

geeegegtcet

aaggatgagc
cctgaaatgc

ctgatcacag

tccgecagett

aagcgtcgcec

cggtgtccca
tgaacaaggc
acctcctcga
accagttcaa
actcgcttca
ggtacgacgc

ctatgggacg

gcgcatccat
agttcatcag
ccggtggegg
tcatgggtat
acgaatgtct
ccgacatcat

gctccaccaa

caattgacga
ccggcaaata
tcctectcaa
ccaagaacct
ccaaccccat
gttgegttgg

ttaaccacga

aaactgtcgt
tcaagccttc

acggacgctt

ggccaacaga

aaaagatgat

gggtgcttcce
ccaggttggt
cctgaacaac
caccattggt
gagccgtgac
caacatcagc

agtcaaccgc

gcagggcaac
cggtgagatc
cgcttgeggt
gaccctcacg
tcgegetggt
gactcggcaa

tgctgtectt

cttccaagcc
cgttatggcec
ggaaggcgtce
cgagaaagtc
caaggaaaca
taagattacc

agacgacttc

tgtgattcgce
aagcgccctce

ctcecggtggt
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60

120

180
240
300
360
420
480

540

600
660
720
780
840
900

960

1020
1080
1140
1200
1260
1320

1380

1440
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1560
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tcgcacgget tccttattgg acacatcgtc ccagaggcetg

ctcgtacacg acggcgacgt gatcaccatt gatgccgaga

gttgacgagg cggaactcgc taagcgacgg aagcagtggg

aagttgcccc agaccgggtt gaacttgegce gggacgettg

aaggatgcta gttccgggtg tattacggac getttcgatt

<210> 82
<211> 613
<212> PRT
<213>

<400> 82

Aspergillus nidulans

Met Leu Leu Ser Gln Thr Arg Gly Arg Leu Pro

1

Leu Ala Asn Arg
20

Gln Lys Ala

Ser

35

Arg His Ile Thr
50

Tyr Ala Thr Gly

65

[le Ser Ser Val

Asp Leu Asn Asn

100

Gly Tyr Gln Phe
115
Thr Ser Gly Met
130
Ser Ile Glu Thr
145

Ile Pro Gly Cys

5

Ala Ala

Pro Lys Asp

GIn Pro Val
55
Leu Thr

70
Trp Tyr Asn
85

Arg Val Arg

Asn Thr

Arg Tyr

Val Met

150

Asp Lys Asn

10

Arg Pro Ile Ser
25

Asp Glu Pro Val

40

Ser Gln Gly Ala

Ala Asp Met Asn
75

Gly Asn Pro Cys

90

Glu Gly Val Gln

105

Gly Val Ser Asp

120

Leu Gln Ser Arg

Trp Tyr
155

Met Pro

ccgtecggtgg gecgattggt
agcgegtttt ggaccttgac
aggctgataa ggcggegggce

gaaagtatgc ccggaatgtc

aa

Ser

Thr

Leu

Ser

60

Lys

Asn

Lys

Gly

Asp
140

Asp

Gly Val Leu Met

Ala Leu Arg Ser
15

Thr Leu Pro Arg

30

Asn Lys Val Ser

45

Gln Ala Met Leu

Ala Gln Val

His Leu

Met

95

Ala Gly Leu

110

Ile Ser Met
125

Leu Ile Ala Asp
Ala Asn Ile Ser

160

Ala Met

- 187 -

1620
1680
1740

1800

1842
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Arg Val

Gly Cys

Phe Gln

210

Arg Phe

225

Gly Met

Met Thr

Tyr Asp

Glu Asp

290

Ala Met

305

His Leu

Asp Phe

Pro Ser

Pro Ser

370

385

Asn

Asp

Tyr

Leu

Val

355

Leu

Thr

Arg
180

Ser

Tyr

Thr

Thr

260

Cys

Arg

Val

340

Lys

Leu

Val

Pro Asp Phe Pro

165

Pro

Met

Leu

Pro

Val

325

Val

Tyr

Lys

Thr

405

Ser

Arg

230

Asn

Ser

Arg

Ser

Asn

310

Ser

Val

Phe

Leu

Gly

Phe

215

His

Thr

Ser

Asp

295

Asp

Asp

Met

Met Val

185
Asn Ala
200

Ile Ser

Ala Cys

Met Ala

Ser Asn

Ile Met

Thr Gly

Ser Val

Arg Thr

345

Ala Asp

360

Leu Lys

Thr Leu

Asp Gln Lys Ile

170

Tyr

Asp

Pro

Thr
250

Pro

Thr

330

Pro

Leu

410

Gly Gly Thr Ile
190

Ile Asp Ile Val

Ala Glu Ser Gln

270

Ile Lys Arg Leu
285

Arg Gln Ala Phe

300

Ser Thr Asn Ala
315

Ile Lys Leu Thr

Phe Leu Ala Asp
350

His Asn Ile Gly

Gly Val Ile Asp
380

Lys Asn Leu Glu

395

Arg Pro Phe Ser

- 188 -

175

Lys

Ser

Pro

Cys

Met

255

Leu

Val

335

Leu

Gly

Gly

Lys

Asn

415

Pro

Lys

Val

Asn

Leu
320

Asp

Lys

Thr

Ser

Val
400

Pro
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Ile Lys Glu Thr Gly

420

Gly Gly Cys Val Gly
435
Gly Lys Ala Arg Val
450
Glu Arg Lys Glu Ile
465
Tyr Thr Gly Pro Lys

485

Ser Ser Ala Leu Met
500
Thr Asp Gly Arg Phe
515
Ile Val Pro Glu Ala
530
Gly Asp Val Ile Thr

545

Val Asp Glu Ala Glu
565
Lys Ala Ala Gly Lys

580

o

Leu Gly Lys Tyr A
595
Thr Asp Ala Phe Asp
610
<210> 83
<211> 1848

<212> DNA

His Ile Gln Ile Leu

425

Lys Ile Thr Gly Lys
440
Phe Asn His Glu Asp
455
Thr Lys Asp Glu Gln
470
Gly Gly Pro Gly Met

490

Gly Ala Gly Leu Gly
505
Ser Gly Gly Ser His
520
Ala Val Gly Gly Pro
535
Ile Asp Ala Glu Lys

550

Leu Ala Lys Arg Arg

570

Leu Pro Gln Thr Gly
585

Arg Asn Val Lys Asp

600

<213> Aspergillus oryzae

<400

> 83

Arg Gly Ser

Glu Gly Thr
445
Asp Phe Ile
460
Thr Val Val
475

Pro Glu Met

Gln Thr Cys

Gly Phe Leu

525

Ile Gly Leu
540

Arg Val Leu

555

Lys Gln Trp

Leu Asn Leu

Ala Ser Ser

605

Leu Ala Pro

430

Val Phe Thr

Ala Ala Leu

Val Ile Arg
480
Leu Lys Pro

495

Ala Leu Ile
510

[le Gly His

Val His Asp

Asp Leu Asp

560

Glu Ala Asp

575
Arg Gly Thr
590

Gly Cys Ile

- 189 -
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atgcttcttt
tccgeegtca
gaagacgaca
gcttcccagg
gtcggtatct
aaccaccgeg

gtcggtgtca

cgtgatctga
atcagtatcc
aaccggccga
aacaatgccg
gacattaccg
tgeggtggta

ctceetgget

gttggtggeg
cgccaagctt
gtgctgcact
cagtccgtct
atggccgaca
ggcctcatcg

aaggttcccg

gagactggcc
atcactggca
gatttcatcg
atccgctaca
gcecttatgg
ggeggctcte

attggtctcg

cttgaggttg
gceggeaage

accgtcaagg

cacaaacccg
atgttcgtcc
acgctctgaa
ccatgcttta
ccteegtttg
tcaagcaagg

gtgatgcaat

ttgccgactc
cgggttgega
gcattatgtt
agattgacat
agcctcageg
tgtacacggc

cttcttccaa

cgatcaagaa
tcgaaaacgc
tgattgccat
ccgaccgtat
tgcacaagat
atggttccgg

atttccccga

atatccagat
aggagggtac
ctgctctgga
ccgggeccaa
gctatggtct
atggcttcct

tcaaggatgg

accaggagac
tgcctceccac

atgccagcca

ggggegtatg

cctectctace
caaggtctcc
cgctaccggt
gtatagcggt
tgtggaacag

cagtatgggt

tatcgagact
caaaaacatg
gtacggaggc
cgtctcecgea
atttgatatt
caacaccatg

cccegecgag

gcttctgaag
catggttgtg
cgctgattcg
tcetttettg
cggaggtacc
catgactgtc

agatcagaag

tctgaaggga
ttctttcact
gegtggtgag
ggggggtect
cggacagtcg
gatcggacac

tgatgtcatc

tctcgecgag
cggtctgact

cggctgtatce

ccetetgetce
accctcccca
cgccatgtca
ctcaccgagg
aacccctgta
gcaggcttga

acgaagggta

gttatgggtg
cceggtgtgt
accatcaagc
ttccaggcect
atccgtaacg
gccaccgecea

tccegegeca

gaggacatcc
gtgaacatca
gtcggcatca
gctgatctga
ccegeactge
accggtgaga

atcatccgcc

tceetggcetce
ggtaaggcac
atcaaaaagg
ggtatgcccg
gttgccectca
attgtccctg

gtcattgatg

agacgcaagc

atgagaggaa

accgatgctc

tgcggagect
agcaaaaggce
cacagcccat
aggacatgaa
acatgcatct
tcggcatgca

tgcgatattc

gtcagtggta
tgatggccat
ccggttgtgce
acgggcagtt
cttgcccagg
ttgagaccat

aggaccttga

gccectaggga
ccggtggcete
agctggatat
agccatcggg
tcaagttcct
ctctagccaa

ctctgtccaa

cgggtggceag
gtgtcttcga
aggacaagac
aaatgttgaa
tcaccgatgg
aggctgcetgt

ctgagaagcg

agtgggaagc
cccteggceaa

ttgattaa

ctccaggcecgg
ctcttectee
ctcgcagggt
caaagctcaa
gctcgatctce
gttcaacacc

tcttcagagt

cgatgccaac
gggcagagtc
cgctacccaa
cctgageggce
aggeggtgcc
tggtatgacc

gtgtctggcet

tattatgacc
gaccaacgct
tgaggacttc
caagtacgtc
gctcaaggaa
gaacctcgag

ccccatcaag

tgttggtaag
tgatgaggat
tgttgtggtt
geectettet
acgtttctcc
tggtggacct

cgttctcgac

cgataaggag

gtacgctagg
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60
120
180
240
300
360

420

480
540
600
660
720
780

840

900
960
1020
1080
1140
1200

1260
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1800
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<210>

<211>

<212>

<213>

<400>

Met Leu Leu

1

Leu

Pro

Val

Met

65

Val

Leu

Leu

Met

Met

Lys

Ser

Ser

Lys

Ser
50

Leu

Leu

130

Asp

Ser

Pro

84
615

PRT

Aspergillus oryzae

84

Arg Arg

20

Gln Lys
35

Arg His

Tyr Ala

Ile Ser

Asp Leu

100
Gly Met
115

Thr Lys

Ser Ile

Ile Pro

Arg Val
180
Gly Cys

195

5

Ser

Val

Thr

Ser

85

Asn

165

Asn

Ala

Ala Phe GIn Ala

Ala Val

Ser Ser

Thr Gln

55
Gly Leu
70

Val Trp

His Arg

Phe Asn

Met Arg

135

Thr Val

150

Cys Asp

Arg Pro

Ala Thr

Asn

Ser

40

Pro

Thr

Tyr

Val

Thr

120

Tyr

Met

Lys

Ser

Gln

200

Ser Gln Thr Arg Gly Arg

Val

25

Ser

Lys
105

Val

Ser

Asn

185

Asn

Tyr Gly Gln Phe

Met Pro
10

Arg Pro

Asp Asp

Ser Gln

Glu Asp

75

Gly Asn

90

GIn Gly

Gly Val

Leu Gln

Met Pro

170

Met Leu

Asn Ala

Leu Ser

Ser

Leu

Asn

60

Met

Pro

Val

Ser

Ser

140

Trp

Tyr

Gly

Ala Leu Arg Ser

Ser Thr

30

Ala Leu

Ala Ser

Asn Lys

Cys Asn

Asp Ala
125

Arg Asp

Tyr Asp

Val Leu

205

Asp Ile
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15

Thr

Asn

Met

95

Leu

Met
175

Thr

Thr

Leu

Lys

80

His

Ser

Asn

160

Val
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210

Pro Gln Arg Phe Asp

225

Cys Gly

Ile Gly

Ala Lys

Leu Lys

290
Glu Asn
305

Val Leu

Leu Lys

Gly Thr

370
Gly Ser
385

Lys Val

Asn Pro

Ala Pro

Phe Thr

450

Gly Met

Met Thr
260
Asp Leu

275

Glu Asp

Ala Met

His Leu

Asp Phe

340

Pro Ser
355

Pro Ala

Gly Met

Pro Asp

Ile Lys

420
Gly Gly
435

Gly Lys

Tyr
245

Leu

Val

Leu

Thr

Phe

405

Ser

215

220

Ile Ile Arg Asn Ala Cys Pro

230

Thr Ala Asn

Pro Gly Ser

Cys Leu Ala

280

Arg Pro Arg
295
Val Val Asn

310

Ser Val Ser

Lys Tyr Val
360
Leu Lys Phe
375
Val Thr Gly
390

Pro Glu Asp

Thr Gly His

Val Gly Lys

440

Thr

Ser

265

Val

Asp

Asp

Asp

345

Met

Leu

Glu

Met
250

Ser

Thr

Ser

330

Arg

Leu

Thr

Lys

410

Thr

235

Ala

Asn

Met

Thr

Pro

Gly Gly

Ala Ile

270
Ile Lys

285

Arg Gln

Gly Gly Ser Thr

Asp

Lys

Leu

395

Ile

Gly

Pro

Met

Leu

Lys

Ala Arg Val Phe Asp Asp Glu Asp

455

460

Ile Lys

Phe Leu

350

His Lys

365

Gly Leu

Lys Asn

Arg Pro

Lys Gly

445

Asp Phe

- 192 -

Gly Ala

240
Glu Thr
255

Ser Arg

Lys Leu

Ala Phe

Asn Ala

320
Leu Asp
335

Ala Asp

Ile Asp

Leu Glu
400
Leu Ser

415

Ser Leu

Thr Ser
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Ala Leu Glu Arg

465

Ile Arg Tyr Thr

Lys Pro Ser Ser

500

Leu Ile Thr Asp
515

Gly His Ile Val

530

Lys Asp Gly Asp
545
Leu Glu Val Asp

Ala Asp Lys

Gly Thr Leu Gly

595

Cys Ile Thr Asp
610

<210> 85

<211> 1836
<212> DNA
<213>
<400> 85
atgctccgat
ttgtectgte
aagaagctca

gccatgettt

tctagegtct

gtgcgcgaag gtgtgcaaaa

tacaagcacg
gagctctctce
acagtgtttc
acgctacggg

ggtacaacgg

Gly Glu Ile

470

Gly Pro Lys
485

Ala Leu Met

Gly Arg Phe

Pro Glu Ala

535

Val Ile Val
550
GIn Glu Thr
565

Ala Gly Lys

Lys Tyr Ala

Ala Leu Asp

615

gggcecggatg
cgcaactcca

ccaacatgta

aaacccctgce

ggcgggactc

Lys Lys Glu Asp

475

Gly Gly Pro Gly
490
Gly Tyr Gly Leu
505
Ser Gly Gly Ser
520

Ala Val Gly Gly

Ile Asp Ala Glu
555
Leu Ala Glu Arg
570
Leu Pro Pro Thr
585
Arg Thr Val Lys

600

Ajellomyces capsulatus

cccaactgct
tacccatatt

acgcaaccca

cctaatgccg gaggatatgt

aacatgcatc

ataggttacc

Lys

Met

Gly

His

Pro

540

Lys

Arg

Gly

Asp

tcaaaagact gcttttccca
catcttcgtc ctcacaggag
tttcccaagg tgcctcacag
cgaaagctca agttggcatc

tcctegatct cagcaaccgt

agttcaacac tgttggegtc

Thr Val Val Val

480

Pro Glu Met Leu
495

GIn Ser Val Ala

510

Gly Phe Leu Ile

525

Ile Gly Leu Val

Arg Val Leu Asp
560
Lys Gln Trp Glu
575
Leu Thr Met Arg
590
Ala Ser His Gly

605
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60
120
180
240

300

360
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agtgacgcta
atcgcggact
ccegggtgtg
agtttgatgg
gatatcgaca

gaggctcage

atgtacactg
tcttcatcga
gcaattaaaa
tttgaaaatg
ctgatcgcta
agtgaccgca

cttcatacaa

gacggctctg
gaattccctt
cacatccaga
aaggagggta
accgcattag
actgggccca

88Cgrgaesc

catggcttcc
gtccacgatg
tccgaacaca
aatcccgtta
gacgcaagtc
<210> 86

<211> 611

<212> PRT

tcagcatggg
cgattgagac
acaagaatat
tttatggcgg
tcgtgtctgce

gatacgacat

caaacaccat
accctgcaga
cccttcetcaa
caatggttct
tagctgactc
tcececttect

ttggtggtac

gaattaccgt
cagatcagaa
tccteegegg
ccaagttcac
aacagaatga
agggtggtcc

taggttcatc

tgatcggcca
gcgatgtcat
tcctagcetca
cgggaatgaa

acggatgcat

tacgtcaggt
ggtcatgggt
geetggegtg
aacaattaag
gttccaggct

catccgacat

ggegtetgeg
atccaaagcc
ggaggatatc
tgtcaacatc
tgtcggaatt
cgcagatctc

tcectcatta

gactggtcaa
aatcattcga
aagcctcgec
tggcaaggceg
gatttcgaag
gggaatgcect

cgtcgecttg

catcgttccc
caccattgac
gcgtaggaag
aatgagaggg

caccgacgca

<213> Ajellomyces capsulatus

<400> 86

atgcggtaca
ggtcaatggt
gttatggcaa
ccegggtgeg
tacggccaat

gettgeectg

atcgaagtta
aaggatctag
cgtcccactg
accggeggct
aaactcacaa
aagccttceceg

ctcaagttcc

accctggceca
ccectcaaca
cctgaaggca
aaggtctacg
gacgagaaga
gaaatgctca

atcacagacg

gaagccgceag
gccgaaaaac
gaatgggcceg
acgctgggaa

ttatag

gtttgcagag
atgatgctaa
tgggaagagt
cggtaaccca
tcataactgg

geggtggtge

tgggaatgac
aatgcctgac
acatcttgac
ccaccaacgc
ttgacgattt
gtaaatatgt

tcttgaagga

agaacctcga
accccatcaa
gcgtcggeaa
atcatgaaga
cagtcgtggt
agccttectce

gcegtttcag

tcgggggecce
gtttgctcga
atagggagag

aatatgctag

tcgggatctc
catcagcatc
aaaccggcca
aaacaacgcc
tgagatcact

ttgtgggggg

gttaccggga
ggctggggaa
gcgecaggcece
agtgctccat
ccagtcagtc
tatggccgat

gggtctcatc

gaaggttcct
gaaaactggg
aattacagga
cgattttatt
aattcgttac
cgcecttatg

tggtggctct

tattgcgctc
ccttgacgtc
taaaggacta

atctgtcaag

Met Leu Arg Leu Gln Ala Arg Gly Arg Met Pro Asn Cys Phe Lys Arg
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420
480
540
600
660

720

780
840
900
960
1020
1080

1140

1200
1260
1320
1380
1440
1500

1560

1620
1680
1740
1800

1836
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1

5

Leu Leu Phe Pro Leu

Tyr

His

65

Ser

Leu

Tyr

Ser

145

Pro

Val

Cys

Tyr
225

Met

Ser

Val

50

Thr

Ser

Ser

Asn

210

Asp

Tyr

Ser
35

Thr

Val

Asn

Phe

115

Met

Thr

Cys

Arg

Val

195

Tyr

Thr

20

Ser Ser

Gln Pro

Leu Met

Trp Tyr

85
Arg Val
100

Asn Thr

Arg Tyr

Val Met

Asp Lys

165
Pro Ser
180

Thr Gln

Gly GIn

Ile Arg

Ala Asn

245

Ser Cys

Ser Gln

Pro Glu

70

Asn Gly

Arg Glu

Val Gly

Ser Leu

Asn Met

Leu Met

Asn Asn

Phe Ile

His Ala
230

Thr Met

Arg

Asp

Asn

Val

120

Pro

Val

200

Thr

Cys

Ala
25

Lys

Met

Pro

Val

105

Ser

Ser

Trp

Tyr
185

Asp

Pro

Ser

10

Leu

Lys

Ser

Cys

90

Asp

Arg

Tyr

Val

170

250

Ser

Leu

Ser

Lys

75

Asn

Lys

Asp

Asp
155

Val

Asp

Asn

Met

Leu

140

Met

Thr

Thr

220

Thr

Ser

45

His

Ser

125

Asn

Val

Pro

30

Val

Met

Val

Leu

Leu
110

Met

Met

Lys
190

Ser

Gly Gly Ala Cys

235

Ile Glu Val

Met

- 195 -

15

Tyr

Ser

Leu

Leu

95

Asp

Ser

175

Pro

Gly

255

Pro

Tyr

80

Asp

Thr

Ser

160

Arg

Phe

Arg

240

Met
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Thr

Leu

Asp

Met

305

Leu

Phe

Ser

Ser

Lys

Lys

465

Thr

Ser

Leu Pro Gly Ser

Glu Cys

275
Ile Arg
290

Val Leu

Gln Ser

Gly Lys

355

Leu Leu

370

Thr Val

Phe Pro

Lys Thr

Ser Val

435

Ala Lys

450

Asn Glu

Gly Pro

Ala Leu

260

Leu

Pro

Val

Val

340

Tyr

Lys

Thr

Ser

Val

Lys

Met

Thr

Thr

Asn

325

Ser

Val

Phe

Asp

405

Lys

Tyr

Ser

Ser

Asp

310

Asp

Asp

Met

Leu

Asp

Lys

470

Ser

Gly

295

Thr

Ser

Arg

Leu
375

Thr

Lys

Thr

His

455

Asp

Asn Pro

265
Glu Ala
280

Leu Thr

Gly Gly

Val Gly

Ile Pro

345
Asp Leu
360

Lys Glu

Leu Ala

Ile Ile

[le Leu

425
Gly Lys
440

Glu Asp

Glu Lys

Gly Gly Pro Gly Met

485

Gly Ala Gly Leu Gly

Ala

Ile

Arg

Ser

Ile

330

Phe

His

Gly

Lys

Arg
410

Arg

Asp

Thr

Pro
490

Ser

Glu

Lys

Gln

Thr

315

Lys

Leu

Thr

Leu

Asn

395

Pro

Gly

Phe

Val
475

Glu

Ser

Ser

Thr

300

Asn

Leu

380

Leu

Leu

Ser

Thr

460

Val

Met

Val

Lys Ala

270
Leu Leu
285

Phe Glu

Ala Val

Thr Ile

Asp Leu

350

Glu Lys

Asn Asn

Leu Ala

430
Lys Phe
445

Thr Ala

Val Ile

Leu Lys

Ala Leu

- 196 -

Lys

Lys

Asn

Leu

Asp

335

Lys

Thr

Ser

Val

Pro

415

Pro

Thr

Leu

Arg

Pro

495

Asp

His
320

Asp

Pro

Pro

Pro

400

Tyr
480

Ser

Thr
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500 505 510

Asp Gly Arg Phe Ser Gly Gly Ser His Gly Phe Leu Ile Gly His Ile

515 520 525
Val Pro Glu Ala Ala Val Gly Gly Pro Ile Ala Leu Val His Asp Gly
530 535 540
Asp Val Ile Thr Ile Asp Ala Glu Lys Arg Leu Leu Asp Leu Asp Val
545 550 555 560
Ser Glu His Ile Leu Ala GIn Arg Arg Lys Glu Trp Ala Asp Arg Glu
565 570 575

Ser Lys Gly Leu Asn Pro Val Thr Gly Met Lys Met Arg Gly Thr Leu

580 585 590
Gly Lys Tyr Ala Arg Ser Val Lys Asp Ala Ser His Gly Cys Ile Thr
595 600 605
Asp Ala Leu
610

<210> 87

<211> 1845

<212> DNA

<213> Coccidioides immitis

<400> 87

atgcttcage taaggcctcg cgggcatatg ccctacagge aattgcectcac ttatctctcet 60
caccgtgcect tttcttccag atcgacgttc cagcagaagt cttcgtcgaa tcccecgtca 120
aaatcaggaa agccattaaa tgaagtatcc agccatatca cgcagccaat ctcccagggce 180
gcttcccagg ctatgettta cgetaccggg ctttcecgacgg acgacatgtc caagcectcag 240
gtcgggatct ccagtgtctg gtacaatggg aatccctgca acatgcacct cctggaccta 300
agcaacatcg tgcgggaagg cgtgcaaaag gcaggattga tcggatatca attcaacacc 360
attggtgtta gtgacggaat tagcatggga acaaaaggaa tgagatacag cttgcagagc 420
agagacctaa tcgccgattc catagagacc gtcatgggtg gtcagtggta cgacgcaaat 480
atcagtctgc cgggatgcega taaaaacatg ccgggagtta tcatggcectat gggtegtgtg 540
aaccggceccga gtttgatggt atatggggga acgatcaggce cgggetgtge tgcaacacaa 600
aacaatgctg atatcgatat cgtgtccgec ttccaggcat acggccaatt cttgactggg 660

- 197 -



gagatctccg
tgtggtggaa
cttcegggcet
gcggegcgaag
aggaccgcat

gtcctcecace

caggccgtca
atggctgatc
ggtgtccteg
aatgtccctg
aagaccggcc
atcacaggca

gattttattg

atccgatata
gcectgatgg
ggtggttcte
atcgccctceg
cttgaagtcg
gcaggcectceg

gctgtgacgg

<210> 88
<211> 614

<212> PRT

aggagcagcg
tgtacaccgc
cttcctccaa
ccatcaagaa
ttgaaaacgc

tcattgccat

gcgatcgtac
tgcacaacat
acggttcggg
acttcccatc
atcttcaaat
aagaaggaac

cctetttgga

ctggaccgaa
gtgccggatt
atggcttctt
ttgaagacgg
gtgaagacgt
gtcgtccaac

atgctagtca

atttgatatt
aaacaccatg
cccagcagaa
ccttctcate
catgatcttg

ggccgactcce

ccegttectce
tggcggcacc
aatgactgtt
tgaccaaaag
ccteegtgge
aagtttcaca

acgaaacgaa

gggaggacca
gggctcttcet
gatcggacac
cgacatcatc
tctcgegcaa
tggattgacg

tggatgtatc

<213> Coccidioides immitis

<400> 88

atccgccatg
gctteggeta
tctaaggcaa
gaggatattc
gtgaacatca

gtcggcatca

gcagacctta
ccatccctga
accggtcaga
atcatccgac
agcctegctce
ggcaaagcta

attaaaaagg

ggaatgccag
gttgccectca
atcgtccctg
accatcgacg
agaaggaaga
atgaggggaa

accgacggtg

cctgeectgg
tcgaggtcat
agaaggccga
gaccatccga

ctggaggctc

aactcaccat

agccatccgg
ttaaattcct
ccttggccaa
ctttcagcaa
ctgaggggag
gagtgtatga

aagagaaaac

agatgcttaa
tcacggacgg
aagccgeggt
ccgagaagcg
agtggcagga
ctctgggtaa

tatga

tggtggtgca
gggaatgacc
atgtctggct
catcctcacc
caccaacgcg

tgatgacttc

aaagtacgtc
actgaaggag
gaacgtagag
cccaatcaag
tgtaggcaag
cgatgaagat

tgtcgttgtt

gecettettet
gegtttcagt
tggcggacca
agttctcgat
gaaacaggag

atatgccaga

Met Leu Gln Leu Arg Pro Arg Gly His Met Pro Tyr Arg Gln Leu Leu

1

5

10

15

Thr Tyr Leu Ser His Arg Ala Phe Ser Ser Arg Ser Thr Phe Gln Gln

20

25

30

Lys Ser Ser Ser Asn Pro Pro Ser Lys Ser Gly Lys Pro Leu Asn Glu

35

40

45

- 198 -

720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1845
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Val

Met
65

Val

Leu

Leu

Met

Met

Arg

Ser

225

Cys

Met

Leu

Ser Ser

50

Leu Tyr

Gly Ile

Leu Asp

Ile Gly

115
Gly Thr
130

Asp Ser

Ser Leu

Gly Arg

Pro Gly

195
Ala Phe
210

Gln Arg

Gly Gly

Gly Met

Lys Lys
275

Ile Glu

His

Ser

Leu
100

Tyr

Lys

Pro

Val

180

Cys

Phe

Met

Thr

260

Asp

Ile Thr Gln Pro

55
Thr Gly Leu Ser
70
Ser Val Trp Tyr
85

Ser Asn Ile Val

Gln Phe Asn Thr

120
Gly Met Arg Tyr
135
Glu Thr Val Met
150
Gly Cys Asp Lys
165

Asn Arg Pro Ser

Ala Ala Thr Gln

Ala Tyr Gly Gln

Asp Ile Ile Arg

Tyr Thr Ala Asn

245

Leu Pro Gly Ser

Glu Cys Leu Ala
280

Ile Arg Pro Ser

Thr

Asn

Arg

105

Ser

Asn

Leu

185

Asn

Phe

Thr

Ser

265

Asp

Ser Gln Gly Ala

Asp Asp

75
Gly Asn
90

Glu Gly

Gly Val

Leu Gln

Met Pro
170

Met Val

Asn Ala

Leu Thr

Ala Cys

235

Met Ala

250

Ser Asn

Ile Leu

60

Met

Pro

Val

Ser

Ser
140

Trp

Tyr

Asp

220

Pro

Ser

Pro

Ser

Cys

Asp

125

Arg

Tyr

Val

Ile

285

Ser

Lys

Asn

Lys

110

Asp

Asp

190

Asp

270

Lys

Thr Arg Thr
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Gln Ala

Pro Gln
80
Met His

95

Ile Ser

Leu Ile

Ala Asn

160

Met Ala

175

Thr Ile

Ser Glu

240

255

Ser Lys

Asn Leu

Ala Phe
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290

Glu Asn

305

Val Leu

Ile Asp

Leu Lys

Gly Thr

Asn Val

Asn Pro

Ala Pro

Phe Thr

450
Ser Leu
465

Ile Arg

Lys Pro

Leu Ile

Gly His

530

Ala Met

His Leu

Asp Phe

340

Pro Ser

355

Pro Ser

Gly Met

Pro Asp

Ile Lys

420

435

Gly Lys

Glu Arg

Tyr Thr

Ser Ser

500
Thr Asp
515

Ile Val

295

Ile Leu Val

Ile Ala Met

Gly Lys Tyr

Leu Ile Lys

375
Thr Val Thr
390
Phe Pro Ser
405

Lys Thr Gly

Ser Val Gly

Ala Arg Val
455
Asn Glu Ile
470
Gly Pro Lys
485

Ala Leu Met

Gly Arg Phe

Pro Glu Ala

535

Asn Ile Thr Gly

315
Ala Asp Ser Val
330
Ser Asp Arg Thr
345
Val Met Ala Asp
360

Phe Leu Leu Lys

Gly Gln Thr Leu
395
Asp Gln Lys Ile
410
His Leu Gln Ile
425

Lys Ile Thr Gly

440

Tyr Asp Asp Glu

Lys Lys Glu Glu

475

Gly Gly Pro Gly
490

Gly Ala Gly Leu

505
Ser Gly Gly Ser
520

Ala Val Gly Gly

300

Gly

Pro

Leu

Leu

Lys

Asp
460

Lys

Met

His

Pro

540

Ser Thr

Ile Lys

Phe Leu

350

His Asn

365

Gly Val

Lys Asn

Arg Pro

Arg Gly

430

445

Asp Phe

Thr Val

Pro Glu

Ser Ser

510
Gly Phe

525

- 200 -

Asn

Leu

335

Leu

Val

Phe

415

Ser

Thr

Val

Met

495

Val

Leu

Leu

Ala

320

Thr

Asp

Asp

400

Ser

Leu

Ser

Val
480

Leu

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

545 550

555

Leu Glu Val Gly Glu Asp Val Leu Ala Gln Arg

565

570

Glu Lys Gln Glu Ala Gly Leu Gly Arg Pro Thr

580

585

Gly Thr Leu Gly Lys Tyr Ala Arg Ala Val Thr

595 600

Cys Ile Thr Asp Gly Val

610
<210> 89
<211> 1830
<212> DNA
<213> Botryotinia fuckeliana
<400> 89

atgctctcac aattgagaac gagggcaaat

caatatgtgc gctctctatc gtccacatcce
ccacagctca acagaacctc agctgctatc
gcaatgttat atgccactgg tatgaccgag
tcttcagtat ggtggtcggg aaatccttge
gtaaaggaag gagtagagag agccggtttg
tcggacggta tttctatggg tacaaagggt

attgcggata gtattgaaac tgtgatgggt

cctggatgtg acaagaacat gecctggtgtt
gcecttatgg tttatggtgg ttctattaaa
gatatcgata ttgtctccge attccaagcec
gaagaacaaa gattcgatgt tattcgtcat
atgtataccg caaacaccat ggcatcagct
tcttctacca accccgcaga ttcaaaggcec

gcaatcaaaa ctcttctcaa ggaggacatc

ttcgaaaatg ctatggttct tgttaccatt

gectetette

tctctecegea
acacaaccaa
gaaagattaa
aacatgcatc
gtaggatatc
atgagataca

ggtcaatggt

atgatggcaa
ccagggtgtg
tacggacaat
gcttgeccag
atcgaaatta
aaattacttg

agacctagag

actggaggat

Arg Lys Lys

Gly Leu Thr
590
Asp Ala Ser

605

tcacctcaag

catcctccaa
aatcacaagg
acaaagcaca
ttttggaact
aattcaacac
gtcttcagtce

atgatgccaa

ttggcagagt
ccgcaacaca
tcattactgg
gtcaaggtgc
tgggaatgac
aatgctacgc

atatcatgac

ctaccaacgc

- 201 -

560

Trp Gln

575

Met Arg

His Gly

aagagcttca

tgactcagaa
tgcttcgcag
agttggtatc
caaccacaaa
cattggagtt
aagagatttg

catttcgatt

caacagacca
aaacaacgca
agagattaca
atgtggtgga
tcttectgga
agctggtggt

aagacaggct

tgttcttcat

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
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cttattgcta
tctgaccgaa
ctttacagca
gatggatcag
gatttcccat

cacattcaaa

aaagaaggat
gaagcccttg
gaaggaccaa
ggtgcaggac
catggattct
gttagggatg

gagggtggtg

tataccaagg
attaccgatg
<210> 90

<211> 609
<212> PRT
<213>

<400> 90

tggcagatgc
cacctttcect
tcggtggtac
gaatgactgt
ccgaccaaga

ttcteegegg

tacgattcgt
agcgtggcga
agggtggacc
ttggaaagga
tgattggaca
gtgatactat

aggaggaatt

gtactttggce

gagaaatcgt

tgtaggaatc
cgcagacctc
tecttetett
tactggtaag
aattattcgc

ttceectegea

tggaaaagct
aatcaagaag
aggtatgcca
tgtcgetcett
tattgtacca
tgttattgat

ggagaggage

gaaatactcg

tgaggcatga

Botryotinia fuckeliana

aagctcacaa
aaaccatctg
atcaaactcc
acccttgctg
ccattctcaa

ccaggtggat

aaggtttatg
ggagagaaga
gaaatgttaa
attaccgatg
gaggcacaag
gctgagacga

agaaaagaat

agattggtac

Met Leu Ser Gln Leu Arg Thr Arg Ala Asn Ala

1

5

10

tcgatgattt
gtaaatacgt
tcatcaagga
agaacgtcaa
accccatcaa

ccgttggtaa

atgctgaaaa
ccgttgtagt
aaccatcctc
gacgtttcag
tcggtggacc
gagtattgga

tcgtcgcacc

aagatgctag

Ser Leu Leu Thr

ccaagctgtt
cttcaatgat
aggtgtcatt
ggatgttcgt
aaagtctggt

aatcaccggt

tgatttcatc
cattcgttat
ggcaatcatg
tggaggatct
aattggattg
tttggaagtt

tcctttgaaa

tcatggatgt

Ser

15

Arg Arg Ala Ser Gln Tyr Val Arg Ser Leu Ser
20 25

Arg Thr Ser Ser Asn Asp Ser Glu Pro Gln Leu

35 40
Ala Ile Thr Gln Pro Lys Ser Gln Gly Ala Ser
50 55
Ala Thr Gly Met Thr Glu Glu Arg Leu Asn Lys
65 70 75
Ser Ser Val Trp Trp Ser Gly Asn Pro Cys Asn

85 90

Ser Thr Ser Ser Leu
30

Asn Arg Thr Ser

45
Gln Ala Met Leu Tyr
60
Ala Gln Val Gly Ile
80
Met His Leu Leu Glu

95

- 202 -

1020
1080
1140
1200
1260

1320

1380
1440
1500
1560
1620
1680

1740

1800

1830
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Leu

Tyr

Lys

145

Pro

Val

Cys

Phe

225

Met

Thr

Leu

Asp

Met
305

Leu

Asn His

GIn Phe

115
Gly Met
130

Glu Thr

Gly Cys

Asn Arg

Ala Ala

195
Ala Tyr
210

Asp Val

Tyr Thr

Leu Pro

Glu Cys

275

Ile Arg

290

Val Leu

Ile Ala

Lys

100

Asn

Arg

Val

Asp

Pro
180

Thr

260

Tyr

Pro

Val

Met

Phe Gln Ala Val

Val

Thr

Tyr

Met

Lys

165

Arg

Asn
245

Ser

Arg

Thr

Ala

325

Lys

Ser

150

Asn

Leu

Asn

Phe

His

230

Thr

Ser

Asp

Ile
310

Asp

Glu Gly Val

105

Gly Val Ser

Leu Gln Ser

Gly Gln Trp

Met Pro Gly

Met Val Tyr

185

Asn Ala Asp
200

Ile Thr Gly

Ala Cys Pro

Met Ala Ser

Thr Asn Pro

Ile Met Thr

295

Thr Gly Gly

Ala Val Gly

Glu Arg Ala Gly Leu Val Gly

Asp Gly

Arg Asp

Tyr Asp

155

Val Met

Ile Asp

Ala Asp

Ile Lys

Arg Gln

Ser Thr
315
Ile Lys

330

Leu

140

Met

Ser

Thr

220

Ser

Thr

300

Asn

Leu

Ser

125

Asn

Val

205

Lys

Leu

285

Phe

Thr

110

Met

Lys
190

Ser

Cys

Met

270

Leu

Val

Ser Asp Arg Thr Pro Phe Leu Ala Asp Leu

- 203 -

Gly Thr

Asp Ser

Ser Ile
160

Gly Arg

175

Pro Gly

Ala Phe

Gln Arg

240
Gly Met
255

Lys Leu

Lys Glu

Asn Ala

Leu His

320
Asp Asp
335

Lys Pro
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Ser

Ser

Met

385

Asp

Lys

Lys

Arg

465

Ser

Asp

Val

Asp

545

Gly Lys

355
Leu Ile
370

Thr Val

Phe Pro

Lys Ser

Ser Val
435

Ala Lys

Gly Pro

Gly Arg

515
Pro Glu
530

Thr Ile

340

Tyr

Lys

Thr

Ser

Val

Lys

Met

500

Phe

Ala

Val

Glu Gly Gly Glu

Pro Pro Leu Lys

580

Val

Leu

Asp

405

His

Lys

Tyr

Lys

Ser

565

Tyr

345

350

Phe Asn Asp Leu Tyr Ser Ile Gly Gly Thr Pro

Leu

Lys

390

Asp

Ile
375

Thr

Thr

455

Gly

Gly

360

365

Lys Glu Gly Val Ile Asp Gly Ser Gly

380
Leu Ala Glu Asn Val
395
Ile Ile Arg Pro Phe
410

Ile Leu Arg Gly Ser

425
Gly Lys Glu Gly Leu
440
Glu Asn Asp Phe Ile
460
Glu Lys Thr Val Val
475

Gly Met Pro Glu Met

490
Leu Gly Lys Asp Val

505

Gly Gly Ser His Gly Phe Leu

Val

Asp

550

Thr

Gly
535

Ala

Leu

Lys

520
Gly Pro Ile Gly Leu
540

Glu Thr Arg Val Leu

555
Glu Arg Arg Arg Lys
570
Gly Thr Leu Ala Lys

585

Lys Asp

Ser Asn

Leu Ala

430

Arg Phe

445

Glu Ala

Val Ile

Leu Lys

Asp Leu

Glu Phe

Tyr Ser

590

- 204 -

Val Arg

400
Pro Ile
415

Pro Gly

Val Gly

Leu Glu

Arg Tyr

480

Pro Ser

495

Ile Thr

His Ile

Asp Gly

560
Val Ala
575

Arg Leu
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ZIHSd 10-2011-0063576

Val Gln Asp Ala Ser His Gly Cys Ile Thr Asp Gly Glu Ile Val Glu

595 600 605

<210> 91
<211> 1692

<212> DNA

<213> Phaeosphaeria nodorum

<400> 91

atgtctctcg cacgetttgg aggcecgcactt tcacgtccca agtcgcecaggg cgcectcegeag 60
gccatgetgt acgcecgactgg catgagcgag gatgatatga ataaggccca ggtcggceatce 120
tcatcagtgt ggtactcggg caacccatgc aatatgcacc tgatggacct caacaacaag 180
gtcaaagagg gtgtgcageg ggctggtcte ttgggcatge agttcaacac cattggtgtg 240
agtgacggca tttccatggg caccaagggc atgcgctact cgetgcagtce gegtgagatce 300
atcgcagact cgattgagac tgtcatgggc ggccaatggt acgatgcgaa catttccatc 360
cccggatgeg acaagaacat geccggtgtc atcatggeta tgggecgtgt gaaccggcecc 420
tcgctgatgg tctacggegg aaccatccag cctggatgeg caaagactct cgacaaccag 480
tccatcgaca tcgtctcectge cttccaggec tacggacaat tcataactgg agagatcact 540
gaagaccagc gcttcgatgt catcagacac gcatgcaacg gtcagggtge ttgtggagge 600
atgtacacgg caaacacaat ggctactgcc attgagacca tgggcatgtc gctgeccgge 660
tcatcgtcga accccgecaa ctcgcaggec aagatgetgg aatgectgge tgegggaggce 720
gcaatcaaga acctgctcaa ggaggacctg cgccccagcg acatcctcac caggcaagca 780
ctcgagaacg ccatggttgt catcagcatc accggaggct ccaccaacgce cgtattacac 840
ctgatcgcca tcgecgactce tgttggtcectc aaactgacca tcgacgactt ccagagegtg 900
agcgaccgga ttcecegttget cgetgatctc aagecctcetg gcaagtacgt catggetgat 960
gttcacgaca tcgggggtac tcccgecactg ctcaagttce tgcttaagga gggectgetce 1020
gacggcagcece agatgactgt cactggcaag accctaaagc agaacttgga gaacgtcaag 1080
gacttccect ccgaccagaa gatcatccge cctctcageg ageccctcaa gactaccgge 1140
catttgcaaa ttctcecgtgg tagtctcgceca ccaggtgget gtgtcggcecaa gatcaccggce 1200
aaagaaggaa ccatcttcac cggcaaagcc aaatgctacg atgccgaaga cgacttcatc 1260
agtgcgcectcg agcgeggega gatcaaaaag ggcgagaaga ctgtcegtegt catccgetac 1320

- 205 -



gaaggcccca agggegggece cggecatgect gaaatgcetca
ggcgcaggtc tcggcaagga tgtcgcactc atcactgacg
cacggtttct tgatcggcca cattgtgect gaagcgcagg
gtccaggatg gcgatgagat caccatcgac tctgagtcga
agcgagcagg agttggegga gegcaggaag agcetggaagg

aagggcacgc tgttcaagta tgcgeggttc gtcaaggacg

gactcggcat aa

<210> 92

<211> 563

<212> PRT

<213> Phaeosphaeria nodorum

<400> 92

Met Ser Leu Ala Arg Phe Gly Gly Ala Leu Ser

1 5 10

Gly Ala Ser Gln Ala Met Leu Tyr Ala Thr Gly
20 25

Met Asn Lys Ala Gln Val Gly Ile Ser Ser Val

35 40

Pro Cys Asn Met His Leu Met Asp Leu Asn Asn
50 55
Val Gln Arg Ala Gly Leu Leu Gly Met Gln Phe
65 70 75
Ser Asp Gly Ile Ser Met Gly Thr Lys Gly Met
85 90
Ser Arg Glu Ile Ile Ala Asp Ser Ile Glu Thr

100 105

Trp Tyr Asp Ala Asn Ile Ser Ile Pro Gly Cys
115 120
Gly Val Ile Met Ala Met Gly Arg Val Asn Arg
130 135
Tyr Gly Gly Thr Ile Gln Pro Gly Cys Ala Lys

145 150 155

agcccagctc cgccatcatg

ggcgcttcag cggtggtage

agggcggacc gatcggtcett

atgaacttaa cattggegtg

cgccggeget gaagtatcaa

ccagctcggg atgcecgtgacg

Arg Pro

Met Ser

Trp Tyr

45

Lys Val
60

Asn Thr

Arg Tyr

Val Met

Asp Lys

125
Pro Ser
140

Thr Leu

Lys Ser Gln
15

Glu Asp Asp

30

Ser Gly Asn

Lys Glu Gly

Ile Gly Val

80

Ser Leu Gln

110

Asn Met Pro

Leu Met Val

Asp Asn Gln

160

- 206 -

1380
1440
1500
1560
1620

1680

1692
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Ser

Asn

Thr

Pro

225

Thr

Gly

Pro
305

Val

Lys

Leu
385

Lys

Ile Asp Ile

Ile Thr

180

Ala Asn Ser

Ile Lys Asn

Arg Gln Ala

260

Ser Thr Asn
275

Leu Lys Leu

290

Leu Leu Ala

His Asp

Gly Leu Leu
340
Gln Asn Leu

355

Arg Pro Leu
370

Arg Gly Ser

Glu Gly Thr

Val

165

Glu Asp Gln

Ala Cys Gly

Thr Met Gly
215
Gln Ala Lys

230

Leu Leu Lys
245

Leu Glu Asn

Ala Val Leu

Thr Ile Asp

295

Asp Leu Lys

310
Gly Gly Thr
325

Asp Gly Ser

G

u Asn Val

Ser Glu Pro

375

Leu Ala Pro
390

Ile Phe Thr

Arg Phe

185
Gly Met
200

Met Ser

Met Leu

Glu Asp

Ala Met

265
His Leu
280

Asp Phe

Pro Ser

Pro Ala

Gln Met

345

Lys Asp

360

Leu Lys

Gly Gly

Gly Lys

Ser Ala Phe Gln Ala Tyr

170

Asp Val

Tyr Thr

Leu Pro

Glu Cys

235

Leu Arg
250

Val Val

Gln Ser

Gly Lys

315
Leu Leu
330

Thr Val

Phe Pro

Thr Thr

Cys Val
395

Ala Lys

Gly Gln Phe

Ile Arg His
190

Ala Asn Thr
205

Gly Ser Ser

220

Leu Ala Ala

Pro Ser Asp

Ile Ser

270

Ile Ala Asp
285

Val Ser Asp

300

Tyr Val Met

Lys Phe Leu

Thr Gly Lys
350
Ser Asp Gln

365

Gly His Leu
380

Gly Lys

Cys Tyr Asp

- 207 -

Met

Ser

255

Thr

Ser

Arg

Leu
335

Thr

Lys

Thr

Ala

Thr

Cys

Asn

240

Leu

Val

Asp
320

Lys

Leu

400

Glu
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405 410
Asp Asp Phe Ile Ser Ala Leu Glu Arg Gly Glu

420 425

Lys Thr Val Val Val Ile Arg Tyr Glu Gly Pro
435 440
Met Pro Glu Met Leu Lys Pro Ser Ser Ala Ile
450 455
Gly Lys Asp Val Ala Leu Ile Thr Asp Gly Arg
465 470 475
His Gly Phe Leu Ile Gly His Ile Val Pro Glu

485 490

Pro Ile Gly Leu Val Gln Asp Gly Asp Glu Ile
500 505
Ser Asn Glu Leu Asn Ile Gly Val Ser Glu Gln
515 520
Arg Lys Ser Trp Lys Ala Pro Ala Leu Lys Tyr
530 535
Phe Lys Tyr Ala Arg Phe Val Lys Asp Ala Ser

545 550 555

Asp Ser Ala

<210> 93

<211> 1797

<212> DNA

<213> Schizosaccharomyces pombe

<400> 93

atgatgttct gcaagcttct ccgttgtcaa aacggtattg
agcctaaaag gcectttaaaac ctcttcgatc aatttagtceg
agtgaaacaa tcactggtcc gaagtctcag ggtgcttcce
ggacttaatg aggaggacat gaaaaaaccc caagtcggca

ggaaatcctt gcaatatgca tttacttgat ctcggtcgac

415
Ile Lys Lys Gly Glu

430

Lys Gly Gly Pro Gly
445
Met Gly Ala Gly Leu
460
Phe Ser Gly Gly Ser
480
Ala Gln Glu Gly Gly

495

Thr Ile Asp Ser Glu
510
Glu Leu Ala Glu Arg
525
Gln Lys Gly Thr Leu
540
Ser Gly Cys Val Thr

560

ctagcaaaag agctgcatta
agaagaaatt gaacaagtat
aagctatgtt atatgctact
ttgctagttg ttggtatgaa

gagtgaaaga aggtgtcaaa

- 208 -

60
120
180
240

300
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aaggctggat

ggtactactg
accgtcatgc
atgcctggtt
ggtagtattc
gcttttcaat
attattcgtc

atggctagct

ggctcacctg
gttgacgaca
ttgacgatga
tctgttggta
attgccgata
attccttcag

gttactggta

aagatcatta
ggttctttag
accggcaaag
gagttcaaga
cctggtatgce
gatgttgcac

cacgttgatc

attgaaatca
agacgccgea
tatgctcgca
<210> 94
<211> 598

<212> PRT

tgaccggatt

gtatgcgtta
aaggtcaatg
gtttaatcgc
gtgctggtca
cctatggtga
atgcatgtcc

gtgccgaage

agaagtttgc
ttaaacctcg
ctcttggtgg
tcactttaac
tgaagcctag
tacttaaata

aaactctcgc

gacctttgag
cccctgaagg
ctegtgtttt
agggcgagaa
cggaaatgtt
ttttgactga

ccgaagcaca

atgctgtaaa

gtgtttggaa

acgttagcac

ccagtttaat

tagtttgcaa
gtatgatgcc
tatgggaaga
ctctecttgt
atttatcaca
tggaggtggt

tatgggtatg

agaatgcgaa
cgacatcatg
ctctaccaac
tttggatgat
cgggaagtac
tctccatgcet

tgagaaccta

caaccccatc
ttctgtcgcea
tgatgccgaa
gactgtcgtc
aaagccttca
cggtegtttc

agttggaggc

gaacacttta
ggcacctcect

tgcctccaag

<213> Schizosaccharomyces pombe

<400> 94

actattggtg

tctcgtgaga
aacgtctcta
ttcaaccgcc
cagaacaatg
ggaaaaattg
gettgtggtg

acattacccg

gctgcaggta
acacgttctg
tctgttctte
ttccaagccg
gttatggaag
gaaggtctca

cgaggattca

aagaccgagg
aagattactg
aacgatttta
attattcgtt
agtgctatta
agtggtggct

cctattgctc

gatttgatgg

ttgaagtacc

ggtgctgtta

ttagtgatgg

ttattgcaga
ttcetggcetg
ctagtattat
cacccatcga
atgagccaac
gtatgtatac

gttcttette

gtgctataaa
cttttgaaaa
atttgatcgc
tcagtaaccg
atttgttcgce
tcgatggttc

aggaccttgc

gtcatttacg
gCaaagaggg
ttgctgectt
ttgagggacc
tgggagetgg
ctcacggatt

ttgttcagga

ttgatgagaa
aacaaggaac

cagattcctt

tatttctatg

ctccattgag
tgacaaaaac
ggtttacggce
tattgtttct
ccgtcatgac
tgcaaataca

ttaccttgct

gcgacttttg
tgctatggtc
aattgctaag
tacaccgttt
tatcggaggt
taatattacc

cgaaggtcaa

tgtcctecegt
cttgaacttc
agagcgtggt
aaaaggtgga
tcttggaaag
tttgattgga

cggcgatgtc

ggagatggeg
ccttttaaaa

agagtaa

Met Met Phe Cys Lys Leu Leu Arg Cys Gln Asn Gly Ile Ala Ser Lys

- 209 -

360

420
480
540
600
660
720

780

840
900
960
1020
1080
1140

1200

1260
1320
1380
1440
1500
1560

1620

1680
1740

1797
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1

Arg Ala Ala

Val Glu Lys
35
Ser Gln Gly
50
Glu Asp Met
65

Gly Asn Pro

Glu Gly Val
Gly Val Ser
115

Ser

Trp

145

Met Pro

Met Val Tyr

Asn Ala Pro
195

Ile Thr

210
Ala Cys Pro
225

Met Ala Ser

Leu

20

Lys

Lys

Cys

Lys
100

Asp

Arg

Tyr

Cys

Lys

Cys

Ser

Leu

Ser

Lys

Asn

85

Lys

Asp

Leu

165

Asp

Ala

245

Leu Lys Gly

Asn Lys Tyr
40
GIn Ala Met

55
Pro Gln Val
70

Met His Leu

Ala Gly Leu
Ile Ser Met

120

Val

150
Ile Ala Met

Ser Ile Arg

Ile Val Ser
200

Asp Glu Pro

215
Gly Ala Cys
230

Glu Ala Met

Phe

25

Ser

Leu

Leu

Thr

105

Asp

Ser

Thr

10

Lys

Tyr

Asp

90

Thr

Ser

Arg

170

Phe

Arg

Met

250

Thr

Thr

75

Leu

Phe

Thr

Pro

155

Phe

His

Met

235

Thr Leu Pro Gly

Ser

Thr
60

Ser

Asn

Ser

Ser

Asp

220

Tyr

15

Ser Ile Asn

30

Thr Gly Pro

45

Gly Leu Asn

Cys Trp Tyr

Arg Arg Val

95

Phe Asn Thr
110

Met Arg Tyr

125

Thr

Val Met

Cys Asp Lys

Arg Pro Ser

175

Arg

Thr Asn

Ser

255

-210 -

Leu

Lys

Glu

80

Lys

Ser

Asn

160

Asn

Phe

His

Thr

240

Ser
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Ser Tyr Leu Ala Gly Ser Pro Glu Lys

Gly Ser Ala

275
Ile Met Thr
290
Leu Gly Gly
305

Ser Val Gly

Arg Thr Pro

Glu Asp Leu
355
His Ala Glu
370
Thr Leu Ala
385

Lys Ile Ile

Arg Val Leu

Thr Gly Lys

435

Ala Glu Asn
450

Gly Glu Lys

465

Pro Gly Met

260

Ile Lys

Arg Ser

Ser Thr

Ile Thr

325

Phe Ile

340

Phe Ala

Gly Leu

Glu Asn

Arg Pro

405
Arg Gly
420

Glu Gly

Asp Phe

Thr Val

Pro Glu

485

Arg Leu Leu

280
Ala Phe Glu
295
Asn Ser Val
310

Leu Thr Leu

Ala Asp Met

Leu Arg Gly
390

Leu Ser Asn

Ser Leu Ala

Leu Asn Phe

440

[le Ala Ala
455

Val Ile Ile

470

Met Leu Lys

Gly Leu Gly Lys Asp Val Ala Leu

265

Val

Asn

Leu

Asp

Lys

345

Ser

Phe

Pro

Pro

425

Thr

Leu

Arg

Pro

Leu

Phe Ala Glu Cys Glu

Asp Asp

Ala Met

His Leu

315

Asp Phe

330

Pro Ser

Pro Ser

Asn Ile

Lys Asp

395

Ile Lys

Gly Lys

Glu Arg

Ile

Val

300

Gly

Val

Thr

380

Leu

Thr

Ser

Gly

460

270

Lys Pro

285

Leu Thr

Lys Tyr

350
Leu Lys
365

Val Thr

Val Ala

430
Arg Val
445

Glu Phe

Phe Glu Gly Pro Lys

475
Ser Ser

490

Ala

Ile Met

Thr Asp Gly Arg Phe

-211 -

Ala Ala

Arg Asp

Met Thr

Ala Lys

320

Ser Asn

335

Val Met

Tyr Leu

Gly Lys

His Leu

415

Lys Ile

Phe Asp

Lys Lys

Gly Gly

Ser Gly
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500 505
Gly Ser His Gly Phe Leu

515 520

510

525

Ile Gly His Val Asp Pro Glu Ala Gln Val

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

530 535

540

Ala Val Lys Asn Thr Leu Asp Leu Met Val Asp Glu Lys Glu Met Ala

545 550 555

560

Arg Arg Arg Ser Val Trp Lys Ala Pro Pro Leu Lys Tyr Gln Gln Gly

565 570

Thr Leu Leu Lys Tyr Ala Arg Asn Val Ser Thr

580 585

Val Thr Asp Ser Leu Glu

595

<210> 95

<211> 1758

<212> DNA

<213> Pichia guilliermondii

<400> 95

atgttatctg ctagagtaca ttctagacta ttttccactt

gtgctcaaca agtactcttc gatcgtgacc caggataagt

atgttgtatg ctacgggctt tcaagatgaa gatttcgata

agtgtatggt ggtcaggaaa cccttgtaat atgcacttga

acagcttctg tgaacaaggc tggattgaaa ggaatgcaat

gatggtatca ccaacggtac tgatggtatg agatattcat

gccgattcat ttgagacttt agtgatggcec cagatgtatg

tcgtgtgaca agaatatgcc tggtactctt atggctatgg

attatggttt atggtggtac tatcatgcct ggatctcectt

cctgagaaga ttgatatcat tagtgctttc caatcttatg

atcaatgagg aacaaagaaa ggacattgta agacatgctt

ggtggtatgt ataccgccaa caccatgget tctgetgcetg

ccatactctt cttcagctcc tgccatttcg aaagaaaaag

Ala Ser Lys

590

cggtggtecg
ctcaaggtgc
aggctcaaat
tggacatgaa
tcaattccat

tacaatcgag

atggtaacat
gtagacacaa
cttgtggtgg
gtcaattttt
gtccaggtge
aggtcatggg

ctgatgagtg

-212 -

575

Gly Ala

ttgtgagaaa
ttcgcaagcc
tggagttgga
cgacagatgt
tggagtttct

agaaatcatt

tgccattcca
tcgtccatcg
tgcaaatgtt
gagtggacag
tggtgcttgt
tatgtcactt

tgacaatgtt

60
120
180
240
300

360

420
480
540
600
660
720

780
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ggttatgcca tgaaacattt attagaaatt gatttgaaac
aagtcctttg agaatgccat cacctacatc attgccactg
ttgcacttga ttgccattge tcattctgtg ggtattgact
cgtatttctg ataccactcc attgttgget gatttcagac
gcagatcttc aacaatttgg aggtactcct gcggtgatga
ttcctecgatg gagaccagta caccgtcacc ggtaatacca

gtcaagggat tgccagccag tcaagacatt gttcgtcectg

aatggacact tgcaaattct caagggtact ttagcaccag
actggtaaag aaggtaccta ctttaaggga gctgccagag
ttcatcaagg ctcttgaaaa gggagagatc aagaagggag
cgttatgagg gccctaaggg tggtcctggt atgceccgaaa
ttgatgggtt atggtttggg taaagacgtt gcattgttga
ggttctcatg gtttcttgat tggtcacatc gtgccagaag

geettggttc acgacggaga tgagattgtc attgatgcetg

cttgtctcgg aagaaattct cgctgaaaga aagaagctgt
tacacgagag gaaccttggc caagtactcc aaattggtta
gtaactgact tggactaa

<210> 96

<211> 585

<212> PRT

<213> Pichia guilliermondii

<400> 96

Met Leu Ser Ala Arg Val His Ser Arg Leu Phe
1 5 10

Arg Cys Glu Lys Val Leu Asn Lys Tyr Ser Ser

20 25

Lys Ser Gln Gly Ala Ser Gln Ala Met Leu Tyr
35 40
Asp Glu Asp Phe Asp Lys Ala Gln Ile Gly Val
50 55
Ser Gly Asn Pro Cys Asn Met His Leu Met Asp

65 70 75

ccaaggatat aatgactaaa
gtggttccac aaatgcggtg
tgactgttga tgacttccaa
catctggtaa atacgttatg
aattgttgtt ggaagaaggt
tcaaagaaaa cttatcaaag

tttctaaccc attgaaacca

gaagtgccgt tggtaagatt
tgtttgacaa tgaagaattg
aaaagaccgt ttgtgtgatt
tgttgaaacc ttcttcagca
ctgatggtag gttctctggt
ccgecgaggg tggceccaatt

aaaacaacaa aattgacttg

ggtctcctee tgetccaaga

gtgatgcttc caccggttgt

Ser Thr Ser Val Val
15
Ile Val Thr Gln Asp

30

Ala Thr Gly Phe Gln
45

Gly Ser Val Trp Trp

60

Met Asn Asp Arg Cys

80

- 213 -

840
900
960
1020
1080
1140

1200

1260
1320
1380
1440
1500
1560

1620

1680
1740

1758
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Thr

Ser

Met

Asn

145

Tyr

Thr

225

Pro

Cys

Lys

Tyr

305

Arg

Gly

Leu

130

Met

Met

Val

210

Tyr

Asp

Pro

Ser

Val

Pro

Val

Asn

Asn

Ser

Asn

Lys

275

Ser

Val

Ser
100

Ser

Met

Tyr

Val

180

Phe

His

Thr

Ser

Val

260

Asp

His

Asp

Asn

85

Asp

Arg

Tyr

Thr

165

Pro

Leu

Met

Ser

245

Thr

Ser

Thr

Lys Ala Gly Leu Lys

Gly Ile

Glu Ile

Asp Gly

135

Leu Met

150

Gly Thr

Glu Lys

Ser Gly

Cys Pro

215

Ala Ser

Ala Pro

Tyr Ala

Met Thr

Val Gly

310

Thr Asn

105

120

Asn Ile

Ala Met

Ile Met

Ile Asp

185

Met Lys
265
Lys Lys

280

Ser Thr

Ile Asp

90

Asp

Pro

170

Asn

Ser
250

His

Ser

Asn

Leu

Gly

Thr

Ser

Arg

155

Val

235

Lys

Leu

Phe

Thr

315

Met Gln Phe

Asp Gly Met
110
Phe Glu Thr
125
Pro Ser Cys
140

His Asn Arg

Ser Pro Ser

Ser Ala Phe

190

Glu Gln Arg

Cys Gly Gly

220

Met Gly Met

Glu Lys Ala

Leu Glu Ile

Glu Asn Ala

285

Val Leu His
300

Val Asp Asp

Thr Pro Leu Leu Ala Asp Phe Arg Pro

- 214 -

Asn

95

Arg

Leu

Asp

Pro

Cys

175

Lys

Met

Ser

Asp

255

Asp

Leu

Phe

Ser

Ser

Tyr

Val

Lys

Ser

160

Ser

Asp

Tyr

Leu

240

Leu

Thr
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Lys

Met

Val

Pro

385

Asn

Val

Arg

Pro

465

Leu

Arg

545

Tyr

Tyr

Lys

Thr

370

Val

450

Lys

Met

Phe

Val

530

Thr

Val Met

340

Leu Leu
355

Gly Asn

Ser Gln

His Leu

Lys Ile

420
Phe Asp
435

Lys Lys

Gly Tyr

325

Ala

Leu

Thr

Asp

405

Thr

Asn

Gly

Gly

485

330

Asp Leu Gln Gln Phe

345

Glu Glu Gly Phe Leu

360
Ile Lys Glu

375

Asn

Leu

Ile Val Arg Pro Val

390

Ile Leu Lys

Gly Lys Glu

Glu Glu Leu

440

Glu Lys Thr
455

Gly Met Pro

470

Leu Gly Lys

Ser Gly Gly Ser His Gly

500

Ala Glu Gly Gly Pro Ile

515

Ile Asp

Leu Ala

Arg Gly

Ala

Glu

Thr

565

520
Glu Asn Asn

535

Arg Lys Lys
550

Leu Ala Lys

Gly

Gly
425

Phe

Val

Asp

Phe

505

Lys

Leu

Tyr

Thr

410

Thr

Cys

Met

Val
490

Leu

Leu

Trp

Ser

570

Gly

Asp

Ser

Ser

395

Leu

Tyr

Lys

Val

Leu

475

Val

Asp

Ser
555

Lys

Gly Thr Pro

350

Gly Asp Gln
365

Lys Val Lys

380

Asn Pro Leu

Ala Pro Gly

Phe Lys Gly

Ala Leu Glu

445

Ile Arg Tyr

460

Lys Pro Ser

Leu Leu Thr

Gly His Ile

His Asp Gly

525

Leu Leu Val

540

Pro Pro Ala

Leu Val Ser

- 215 -

335

Tyr

Lys

Ser

415

Lys

Ser

Asp

495

Val

Asp

Ser

Pro

Asp

575

Val

Thr

Leu

Pro

400

Pro

Arg

560
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Ser Thr Gly Cys Val Thr Asp Leu Asp

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

<400>

580
97
1782

DNA

Debaryomyces hansenii

97

atgagtgcat tgacaaagtg

aattctgctt tgaattgtga

aagtcgcaag gggcatccca

aacaaggcac aggttggtgt

ttgatggaga tgaacaacaa

cagttcaact cgattggtgt

tcgttgcaat cgcgtgaaat

tacgatgcca acatcgcaat

atgggtagac acaacagacc

ccaacttgtg gtaactcgat

tatggtcaat tcttatcgga

gcatgtcctg gtgectggtge

gctgaagttt taggtatgtce

aaggcacatg aatgtgctac

aagccaatgg atatcatgac

actggtggtt ctactaatgc

gacttaactg tcgatgattt

aagccaagtg gtaagtacgt

atgaagttgt tattcgagga

actatcaaag aaaatttgga

cccttatcta acccattaaa

ccaggtagtg ctgtcggtaa

agagttttcg atgatgaaat

ggtgaaaaga ctgtttgtgt

taaacgtaac

caacaagtta

agcgatgttg
tggatctgtc
ggtgaccgaa
ctcggatggg
tattgctgac
tcegetgtgt

atctattatg

tattcctgac
ccagatcaat
atgtggtggt
cttaccattt
tgtcggtgat
caagaaggct

cgttttacat

ccaaagaatt
tatggctgac
aggtttaatt
atctgttaaa
gccaagtgge
aattactggt

ggcattcatt

cattagatac

585

ttaggaggta

aataagtact

tatgcgaccg
tggtggtcag
tctgttaaca
atcactaatg
tcgtttgaga
gacaagaaca

gtttacggtg

aagattgata
gagggcgaaa
atgtacactg
tcgtccagtg
gccatcaaga
tttgaaaatg

ttgattgcca

tcggactcca
ttacaaaagt
gatggatctc
ggcttgccag
cacttacaaa
aaggaaggta

actgctttag

gaaggtcctc

gaaacatccg

cttctattgt

ggtttgatga
gaaatccgtg
gagcceggttt
gtactgatgg
ccatgatgat
tgccaggtac

gtactattat

tcatctctgce
gaaaggatat
ccaacaccat
ccccagcecat
atttgttagt
caatcactta

tggcaaacac

ctccattatt
acggtggtac
aatatactgt
ctgaacaaga
ttttaaaggg
cttatttcaa

aaaatggcga

aaggtggccc

gttattttce

gacccagcecce

agaagatatg
caacatgcac
gaaggggatg
tatgagatac
ggcccagatg
cttgatggct

gccaggttcet

gttccaatcg
cattaagaat
ggcctetget
ttcgaaggaa
ccttgacttg
tattatcgct

cgttggtgtt

agccgatttc
cccagetgtce
cacaggtaag
aattgtcaga
tactttagct
gggtaaatct

aatcaagaaa

tggtatgcca

- 216 -

60

120

180
240
300
360
420
480

540

600
660
720
780
840
900

960

1020
1080
1140
1200
1260
1320

1380

1440

ZIHSd 10-2011-0063576



gagatgttga

agccttcectte tgcattaatg ggttacggtt

ttaactgatg gtagattctc tggtggctct catggtttct

gaagctgcag ttggtggacc aattgcgtta gtgcatgatg

gctgaaaaca

gaatggaccc

atagaatcga cttattagta tctgaagata

caccaaagcc aagatataca agaggtacat

gtcagtgatg cttcgttggg ttgtgttact gatttggtat

<210> 98
<211> 593
<212> PRT
<213> Debaryomyces
<400> 98
Met Ser Ala Leu Thr
1 5
Arg Leu Phe Ser Asn
20
Tyr Ser Ser Ile Val
35

Met Leu Tyr Ala Thr

50
Val Gly Val Gly Ser
65
Leu Met Glu Met Asn
85
Leu Lys Gly Met Gln
100

Asn Gly Thr Asp Gly

115
Ala Asp Ser Phe Glu
130
[le Ala Ile Pro Leu

145

Met Gly Arg His Asn

hansenii

Lys Cys Lys Arg Asn Leu
10
Ser Ala Leu Asn Cys Asp
25
Thr Gln Pro Lys Ser
40

Gly Phe Asp Glu Glu Asp

55
Val Trp Trp Ser Gly Asn
70 75
Asn Lys Val Thr Glu Ser
90
Phe Asn Ser Ile Gly Val
105
Ser Leu Gln

Met Arg Tyr

120

Thr Met Met Met Ala Gln

135

Cys Asp Lys Asn Met Pro

150 155

Arg Pro Ser Ile Met Val

taggccaaga cgttgegtta
taattggtca tattgttcca
gtgatgaaat tgttattgac
ttttagccga aagaaagaag
tggctaaata ttctaagtta

aa

Gly Gly Arg Asn Ile
15
Asn Lys Leu Asn Lys
30
Gly Ala Ser Gln Ala
45

Met Asn Lys Ala Gln

60
Pro Cys Asn Met His
80
Val Asn Arg Ala Gly
95
Ser Asp Gly Ile Thr
110

Ser Arg Glu Ile Ile

125
Met Tyr Asp Ala Asn
140
Gly Thr Leu Met Ala
160

Tyr Gly Gly Thr Ile

- 217 -

1500
1560
1620
1680
1740

1782
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Met

Asp

Lys

Lys

Thr

305

Asp

Leu

Lys

Leu

Asn
385

Pro

Pro

Ser

Asn

290

Asn

Leu

Tyr

370

Leu

Leu

Gly Ser

180

Ile Ser

Ala Cys

Val Leu

Lys Glu

260
Leu Leu
275

Phe Glu

Thr Val

Asp Phe

Glu Ser

Ser Asn

165

Pro Thr Cys

Ala Phe GIn

Glu Arg Lys

215

Gly Gly Met
230

Gly Met Ser

245

Lys Ala His

Val Leu Asp

Asn Ala Ile
295

Leu His Leu

310
Asp Asp Phe
325

Lys Pro Ser

Thr Pro Ala

Ser Gln Tyr

375

Val Lys Gly
390

Pro Leu Lys

405

Gly

Ser

200

Asp

Tyr

Leu

Leu
280

Thr

Ile

Gln

Val
360

Thr

Leu

Pro

Asn

185

Tyr

Thr

Pro

Cys
265

Lys

Tyr

Arg

Lys

345

Met

Val

Pro

Ser

170

Ser

Phe

250

Pro

Met

330

Tyr

Lys

Thr

Lys

Asn

235

Ser

Thr

Met

315

Ser

Val

Leu

Glu

395

175

Ile Pro Asp Lys

Phe

Asn

220

Thr

Ser

Val

Asp

300

Asn

Asp

Met

Leu

Lys

380

Gln

190
Leu Ser
205

Ala Cys

Met Ala

Ser Ala

Gly Asp

270
[le Met
285

Thr Gly

Thr Val

Ser Thr

Ala Asp

350
Phe Glu
365

Thr Ile

Glu Ile

Gly His Leu Gln Ile

410

-218 -

Asp

Pro

Ser

Pro

255

Thr

Pro
335

Leu

Lys

Val

Leu

415

Lys

Ser

Val

320

Leu

Arg
400

Lys
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Gly Thr

Gly Thr

Phe Ile

450
Val Cys
465

Glu Met

Asp Val

Phe Leu

Ala Leu

530
Arg Ile
545

Glu Trp

Tyr Ser

Val

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

<400>

atgagtttcg ctagcaccac aagaaggtgt tgcactagat cttttgcctce ctccactgtt

cgtcatgaat tagaaaagaa accattgaaa ctcaacaagt actcttccgt tgtcaccgag

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

420 425

430

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

435 440

445

Thr Ala Leu Glu Asn Gly Glu Ile Lys Lys Gly Glu

455

460

Val Ile Arg Tyr Glu Gly Pro Gln Gly Gly Pro Gly

470

475

Leu Lys Pro Ser Ser Ala Leu Met Gly Tyr Gly Leu

485

490

Ala Leu Leu Thr Asp Gly Arg Phe Ser Gly Gly Ser

500 505

510

Lys Glu

Met Ala

Lys Thr

Met Pro

Ile Gly His Ile Val Pro Glu Ala Ala Val Gly Gly Pro Ile

515 520

525

Val His Asp Gly Asp Glu Ile Val Ile Asp Ala Glu

535

540

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

550

555

Thr Pro Pro Lys Pro Arg Tyr Thr Arg Gly Thr Leu

565

570

Lys Leu Val Ser Asp Ala Ser Leu Gly Cys Val Thr

580 585

99

1794

DNA

Lodderomyces elongisporus

99

590

-219 -

Asn Asn

Lys Lys
560

Ala Lys

575

Asp Leu
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gacccttcece

tttaaccgtg
cacttgatgg
atgcaattca
tactcattgc
ttatatgacg

gcaatgggta

tcaccaactt

agtgctttcc
gatattgtga
actatggcct
gcagtttcaa
cttgaactcg
acatacatca

tcaagcttcg

cttttggctg
ggtacaccag
actgtgacag
caagaaatca
aaaggaacct
ttcaaaggta

ggcgagatca

ggtccaggta
caagatgttg
ggtcacattg
gagattgtta
gccaagagaa
aaatatgcca
<210> 100
<211> 597

<212> PRT

aaggagcatc

cacaaatcgg
agttaaacaa
actcaattgg
aatcacgtga
gtaatgttgc
gacacaatag

geggtggcete

aaagttatgg
aaaacgcatg
ctgcagccga
aagaaaaggc
acttgaaacc
ttgctaccgg

atatcgaatt

actttaaacc
cagttatgaa
gtaagaccat
tccactcatt
tggccccagg
aagctagagt

aaaagggtga

tgccagaaat
ccttattgac
tcceegaggce
ttgatgccga
gagagcaatg

aattggttag

gcaagcaatg

tgtcggatce
tatgtgtgca
tgttagtgat
aatcattgct
catcccaagt
acccgccatt

aaagctgaat

acaattcttg
tcctggacca
agtcttgggt
cgaagagtgt
aagagacatt
tggctcaaca

aactgttgac

atctggtaaa
gtttttgatg
tgctgaaaac
ggacaaccca
ctcagccgtt
ttttgacgag

aaagactgtt

gttgaaacca
cgatggtaga
agccgaaggt
caagaacatc
gactccacct

tgatgcttcc

ctctacgcca

gtttggtgga
gagtcagtca
ggtatcacca
gactcatttg
tgtgacaaga
atggtgtacg

cccgecattg

tccaaacaaa
ggtgettgeg
ttaactttac
gccaacgttg
ttgaccaaaa
aatgcagttt

gatttccaaa

tacgttatgg
aatgaaggta
ttggccaatg
ttgaaaccaa
gccaagatta
gaacacgcat

tgtgtcatta

tcaagtgctt
ttttctggtg
ggtccaattg
attgacttgt
gaacccagat

aaaggatgtg

cagggttctc

ccggtaaccc
acaaggccgg
acggtacaga
aaacaatgac
atatgcccgg
gaggtacaat

cagataagat

tcaacgagga
gtggtatgta
ctttttcatc
ggtacgccat
aatcatttga
tgcacatgat

gaatcagtga

cagatttgca
tgattgatgg
ttccagaatt
gcggtcactt
ctggtaaaga
ttatcactgc

gatacgaagg

tgatgggata
gttcacacgg
ctcttgttga
tggtgagcga
acaaaagagg

ttactgactt

ctccgaggac

ttgtaacatg
tttaaaagca
gggtatgaaa
catggctcaa
tgtccttatg
catgccceggce

tgacattatc

agaaagaatt
cactgccaac
atcggcacca
cagaaacttg
aaacgccatc
tgccattgct

ctctactcca

agctattggt
ttcgcaattg
gccaaagggt
gcaaatcttg
aggtacttac
attggaaaat

accaaaaggt

cggattggga
attcttgatt
ggatggcgat
agacgtcttg
tacattgttc

gtaa

- 220 -

180

240
300
360
420
480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740

1794
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<213> Lodderomyces elongisporus

<400> 100

Met Ser Phe Ala Ser Thr Thr Arg Arg Cys Cys Thr Arg Ser Phe Ala
1 5 10 15

Ser Ser Thr Val Arg His Glu Leu Glu Lys Lys Pro Leu Lys Leu Asn

20 25 30
Lys Tyr Ser Ser Val Val Thr Glu Asp Pro Ser Gln Gly Ala Ser Gln
35 40 45
Ala Met Leu Tyr Ala Thr Gly Phe Ser Ser Glu Asp Phe Asn Arg Ala

50 55 60

Gln Ile Gly Val Gly Ser Val Trp Trp Thr Gly Asn Pro Cys Asn Met
65 70 75 80
His Leu Met Glu Leu Asn Asn Met Cys Ala Glu Ser Val Asn Lys Ala
85 90 95
Gly Leu Lys Ala Met Gln Phe Asn Ser Ile Gly Val Ser Asp Gly Ile
100 105 110
Thr Asn Gly Thr Glu Gly Met Lys Tyr Ser Leu Gln Ser Arg Glu Ile

115 120 125

Ile Ala Asp Ser Phe Glu Thr Met Thr Met Ala Gln Leu Tyr Asp Gly
130 135 140
Asn Val Ala Ile Pro Ser Cys Asp Lys Asn Met Pro Gly Val Leu Met
145 150 155 160
Ala Met Gly Arg His Asn Arg Pro Ala Ile Met Val Tyr Gly Gly Thr
165 170 175
Ile Met Pro Gly Ser Pro Thr Cys Gly Gly Ser Lys Leu Asn Pro Ala

180 185 190

Ile Ala Asp Lys Ile Asp Ile Ile Ser Ala Phe Gln Ser Tyr Gly Gln
195 200 205
Phe Leu Ser Lys Gln Ile Asn Glu Glu Glu Arg Ile Asp Ile Val Lys
210 215 220

Asn Ala Cys Pro Gly Pro Gly Ala Cys Gly Gly Met Tyr Thr Ala Asn

- 221 -



225

Thr

Ser

Val

Asp

305

Ser

Asp

Met

Leu

Lys

385

Leu

Asp

Lys

465

Met

Ser

Gly

290

Thr

Ser

Ser

Met

370

Thr

Thr

450

Gly

Ala Ser

Ala Pro

260
Tyr Ala
275

Leu Thr

Phe Asp

Thr Pro

340
Asp Leu
355

Asn Glu

Ile Leu
420
Gly Lys

435

Glu His

Glu Lys

230
Ala Ala

245

Ala Val

Ile Arg

Lys Lys

Ser Thr

310

Gly Met

Glu Asn

390
His Ser
405

Lys Gly

Glu Gly

Ala Phe

Thr Val

470

Glu Val Leu

Ser Lys Glu
265
Asn Leu Leu
280
Ser Phe Glu
295

Asn Ala Val

Leu Thr Val

Ala Asp Phe

345

[le Gly Gly
360

Ile Asp Gly

375

Leu Ala Asn

Leu Asp Asn

Thr Leu Ala
425
Thr Tyr Phe

440

Gly

250

Lys

Glu

Asn

Leu

Asp

330

Lys

Thr

Ser

Val

Pro

410

235

Leu

Leu

Ala

His

315

Asp

Pro

Pro

Pro
395

Leu

Thr Leu Pro

Glu Glu Cys
270
Asp Leu Lys
285
Ile Thr Tyr
300

Met Ile Ala

Phe Gln Arg

Ser Gly Lys

350

Ala Val Met
365

Leu Thr Val

380

Glu Leu Pro

Lys Pro Ser

Pro Gly Ser Ala Val

Lys

Gly

Ile Thr Ala Leu Glu

455

Cys Val Ile Arg Tyr

475

430
Lys Ala Arg

445

Asn Gly Glu
460

Glu Gly Pro

- 222 -

Phe

255

Ala

Pro

335

Tyr

Lys

Thr

Lys

Val

Lys

240

Ser

Asn

Arg

320

Ser

Val

Phe

400

His

Lys

Phe

Lys

480
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Gly Pro Gly Met Pro Glu Met Leu Lys Pro Ser

Tyr Gly Leu

Gly Gly Ser
515
Glu Gly Gly
530
Asp Ala Asp
545

Ala Lys Arg

Gly Thr Leu

Cys Val Thr

595
<210> 101
<211> 1770
<212> DNA
<213>
<400> 101
atgagttttg
catgagaaaa
tcccaagcaa

ggtgtcggtt

aacaggtgtt
ggtgtgtcegg
gaaattatcg
gccattectt
agacctgcca

caaaaccctg

485

490

Gly Gln Asp Val Ala Leu Leu Thr

500

505

His Gly Phe Leu Ile Gly His Ile

520

Pro Ile Ala Leu Val Glu Asp Gly

535

Lys Asn Ile Ile Asp Leu Leu Val

550

555

Arg Glu Gln Trp Thr Pro Pro Glu

565

570

Phe Lys Tyr Ala Lys Leu Val Ser

580

Asp Leu

tcaaatcttg
agttaaacaa
tgctttatgce

ctgtttggtg

ccgaatcagt
acggtatcac
ccgactcectt
catgtgataa
ttatggtcta

ctgtagccga

Candida albicans

cagagggtgt
gtactcgtct
cactggtttc

gtcaggtaac

caacaaggcc
caacggaact
tgaaaccatg
aaatatgccc
tggtggtact

caaaatcgat

585

cttaggacat
attgtcacag
agtgatgaag

ccatgtaaca

ggcttaaaag
gaaggtatga
accatggccc
ggggtattga
atcttgcectg

atcattagtg

Ser

Asp

Ala Leu

Gly Arg

Met Gly
495

Phe Ser

510

Val

525
Asp
540

Ser

Pro

Asp

Pro Glu

Glu Ile

Glu Asp

Arg Tyr

Ala Ser

Val
Val Leu
560
Lys Arg

575

Lys

590

ttgctacatc
gcgacccatce
atttcgatcg

tgcacttgat

ccatgcaatt
agtactcttt
aactatatga
tggctatggg
gatctccaac

ctttccaatc

cacaatcaag
tcagggtgct
tgcacaaatc

ggagttgaac

caactccatt
acagctgaga
cggtaacatt
aagacacaac
ttgcggaacc

ctacggacaa

- 223 -

60
120
180

240

300
360
420
480
540

600
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tacttgtcaa

gggeeeggtg
ttggggttga
gagtgtgcca
gatattgtca
tctactaatg
gttgacgatt

ggtaaatacg

ttgatcaaag
gaaaacttgg
aacccattga
gctgtcegeta
aacgacgaag
acagtttgtg

aaaccttcgt

ggtagatttt
gaaggtggtc
aacaaaatcg
cctccagaac
gcatctaagg
<210> 102
<211> 589

<212> PRT

aacaaatcaa

catgtggtgg
ccttaccatt
acgtcgggtt
ccaaaaaatc
ccgttttaca
tccaaagaat

ttatggccga

aaggcattat
ctaaacttgc
agccaagtgg
aaatcaccgg
gtgcatttat
tgatcagata

ctgcattaat

cgggtggttce
caattgcttt
atttgttggt
caagatacaa

gatgtgttac

caacgaagaa

tatgtacact
ttcgtecteg
cgccttaaag
atttgaaaac
tcttattgcec
ctccgacaac

cttgcaaaat

cgacggtacc
tgatttgcct
ccacttacaa
taaagaaggt
tgttgecttg
cgaaggtcca

gggttacggg

ccacgggttc
ggttgaagat
tgagccagac
aagaggtact

agatttataa

<213> C(andida albicans

<400> 102

Met Ser Phe Val Lys Ser Cys Arg Gly Cys Leu Arg Thr Phe

1

Ser Thr Ile Lys His Glu Lys Lys Leu Asn Lys Tyr Ser Ser

Thr Gly Asp Pro Ser Gln Gly Ala Ser Gln Ala Met Leu Tyr

35

5

20

40

agaatagata

gccaacacta
tcceeggceag
aatttgttag
gctattgett
attgcctctt
actcccttgt

gtcggeggta

caattgagtg
gagggccaag
atcttgaaag
acttatttca
gaaaatggcg
aaaggtggtc

ttaggtaaag

cttattggcc
ggcgatatta
gtcttgaccg

ttggccaaat

10

25

ttgtcaaaca

tggcctcetge
tctccaaaga
agttggactt
atatcattgc
catttgacat
tggccgattt

cacctgctgt

tcaccggtaa
acattgttag
gtactttggce
aaggtaaagc
agatcaaaaa
caggtatgcc

acgttgcttt

acattgttcc
ttgtcatcga
aaagaagaaa

acgccaagtt

30

45

tgcctgtcca

ctctgaagtc
aaaagccgaa
gaaaccaaga
cactggtggt
tactattact
caaaccatcg

tatgaaatac

aaccatcaac
accagtatca
tccagggtct
tagagtattc
aggcgaaaaa
agaaatgttg

gttgactgat

tgaagccgct
cgcagacaat
acactggacg

ggtcagcgat

Ala Thr

15

Ile Val

Ala Thr

- 224 -

660

720
780
840
900
960
1020

1080

1140
1200
1260
1320
1380
1440

1500

1560
1620
1680
1740

1770
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Gly

Val

65

Asn

Phe

Met

Thr

Cys

145

Arg

Thr

Ser

Cys

225

Phe
50

Trp

Arg

Asn

Lys

Met

130

Asp

Pro

Cys

Ser

Trp

Cys

Ser

Tyr

115

Thr

Lys

Phe

195

Arg

Leu Gly Leu

Glu

Lys

Leu Glu Leu

275

Glu Asn Ala

Asp Glu Asp Phe Asp Arg Ala Gln Ile Gly Val

Ser

Ser

100

Ser

Met

Asn

Thr

180

Met

Thr

260

Asp

Gly

Leu

Met

Met

165

Ser

Asp

Tyr

Leu

245

Leu

Asn

70

Ser

Val

Pro

150

Val

Asn

Tyr

Thr
230

Pro

Cys

Lys

Tyr

55

Pro

Val

Ser

Ser

Leu

135

Tyr

Pro

Val

215

Phe

Pro

Cys Asn

Asn Lys

Asp Gly

105
Arg Glu
120

Tyr Asp

Val Leu

185

Gln Tyr

200

Lys His

Asn Thr

Ser Ser

Asn Val

265
Arg Asp

280

Met

Met

Thr

170

Leu

Met

Ser

250

Thr

His

75

Thr

Asn

Asp

Ser

Cys

235

Ser

Phe

Val

Gly

60

Leu Met Glu

Leu Lys Ala

Asn Gly Thr
110

Ala Asp Ser

140

Met Gly Arg

Leu Pro Gly

Lys Ile Asp
190

Lys Gln Ile

205
Pro Gly Pro
220

Ser Ala Ser

Pro Ala Val

Ala Leu Lys

270
Thr Lys Lys
285

Gly Ser Thr

- 225 -

Gly Ser

Leu Asn

80
Met Gln

95

Phe Glu

Pro Ser

His Asn
160
Ser Pro

175

Asn Asn

240
Ser Lys
255

Asn Leu

Ser Phe

Asn Ala
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290
Val Leu His Leu
305

Val Asp Asp Phe

Phe Lys Pro Ser
340
Gly Thr Pro Ala
355
Gly Thr Gln Leu
370

Lys Leu Ala Asp

385

Asn Pro Leu Lys

Ala Pro Gly Ser

420

Phe Lys Gly Lys
435

Ala Leu Glu Asn

450
Ile Arg Tyr Glu
465

Lys Pro Ser Ser

Leu Leu Thr Asp
500

Gly His Ile Val

515
Glu Asp Gly Asp

530

295

325

Gly Lys Tyr

Val Met Lys

Ser Val Thr
375

Leu Pro Glu

390
Pro Ser Gly

405

Ala Arg Val

455
Gly Pro Lys
470
Ala Leu Met
485

Gly Arg Phe

Pro Glu Ala

Ile Ile Val

535

Ala Ser Ser

Ser Asp Asn

330
Val Met Ala
345
Tyr Leu Ile
360

Gly Lys Thr

Gly Gln Asp

His Leu Gln

410

Lys Ile Thr
425

Phe Asn Asp

440

300

Phe Asp Ile Thr Ile

315

Thr Pro Leu Leu Ala

335

Asp Leu Gln Asn Val

350

Lys Glu Gly Ile Ile

365

Ile Asn Glu Asn Leu

380

[le Val Arg Pro Val

395

Ile Leu Lys Gly Thr

415

Gly Lys Glu Gly Thr

430

Glu Gly Ala Phe Ile

445

Lys Lys Gly Glu Lys Thr Val Cys

Gly Gly Pro

460

Gly Met Pro Glu Met

475

Gly Tyr Gly Leu Gly Lys Asp Val

490

495

Ser Gly Gly Ser His Gly Phe Leu

505

510

Ala Glu Gly Gly Pro Ile Ala Leu

520

525

Ile Asp Ala Asp Asn Asn Lys Ile

540

- 226 -

Thr
320

Asp

Asp

Ser

400

Leu

Tyr

Val

Val

Leu

480

Val

Asp
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Leu Leu Val Glu Pro Asp Val Leu Thr Glu Arg Arg Lys His Trp Thr

545

550 555

Pro Pro Glu Pro Arg Tyr Lys Arg Gly Thr Leu

565 570

Leu Val Ser Asp Ala Ser Lys Gly Cys Val Thr

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

<400>

580 585
103
1815
DNA
Pichia stipitis

103

atgagttttt tatttaaggc tgctgccgeca cgeegtgttg

gtggccagat cgttttctgt ctctgctact caatgtgaaa

tcgattgtca ctggtgatcc ctcccagggt gettcgcaag

ttcgacgatg ccgacttcaa cagagcccag atcggtgtgg

aatccttgca acatgcactt gatggagttg aacaacaagt

gctggtttga agggaatgca attcaactcg attggtattt

actgaaggaa tgagatactc tcttcaatct cgtgaaatta

atgatgcttg gtcaattgta cgatggtaac attgccattc

cctggtgtct tgattgcectat ggccagacac aacagacctt

acaatcttgc caggtcaaac tacttgcgga accaacaacc

gatatcatct cagctttcca gtcgtatgga cagtacttga

gaaagaaagg atatcgttag acacgcctgt cctggtcectg

actgctaaca ccatggcatc tgcagctgaa tgtcttggta

tcggctccag ccgtctcaaa ggaaaaggat gectgagtgtg

aagcacttgt tggagatcga cttgaagccc cgtgatattt

aacgctatcg cttatatcat tgctactggt ggatctacga

gccattgett cctcagetga tattgatctt accgtagatg

tccactccgt tgttggcaga cttcaagecca tcgggacaat

aagtacggtg gtactccagc cgtgatgaaa ttcttgatga

gaccagtaca ctgtcactgg taagaccatc aaggaaaatt

560

Ala Lys Tyr Ala Lys

Asp Leu

cctccaagtc
agaaattgaa
ccatgctcta
gctcagtttg

gtactgaatc

ccgatgggat
ttgctgactc
catcctgtga
ctattatggt
cagctatcgc
ccaagtccat

gtgectgtgg

tgtctttgec
ccaacatcgg
tgactaagaa
atgctgtatt
atttccagag
tcgtaatggce

acgaaggctt

tggcttcecegt

575

geetgetget
caagtactct
tgccacaggt
gtggtcaggt

agtcaacaga

cactaacgga
gttcgaatcc
caagaatatg
ctatggtggt
cgacaaaatt
cactaacgaa

tggtatgtat

ctattcatct
tcaagccatc
atctttcgaa
gcacttaatt
aatctccgac
agacttacag

cattgacgga

caaggacttg

- 227 -

60
120
180
240

300

360
420
480
540
600
660

720

780
840
900
960
1020
1080

1140

1200
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cctgctgatc agcctatcat cagaccagtc

caaatcttga agggttcctt ggctccaggt

ggtacctact tcaagggtaa ggctcgtgtce

ttggagaagg gtgagattaa gaagggtgaa

ccaaaaggag gccccggtat gectgaaatg

ggtttaggta aagatgttge tcttttgaca

ttcttgattg ggcacattgt tcctgaagct

gatggtgacg aaatcgtcat tgatgccgaa

gctgtgttgg ctgaaagaag aaagttatgg

actttggcca agtacgccag attggtcagt

ccaataaaga attaa

<210> 104

<211> 604

<212> PRT

<213> Pichia stipitis

<400> 104

Met Ser Phe Leu Phe Lys Ala Ala

1 5

Ser Pro Ala Ala Val Ala Arg Ser

20

Glu Lys Lys Leu Asn Lys Tyr Ser

35 40

Gln Gly Ala Ser Gln Ala Met Leu

50 55

Asp Phe Asn Arg Ala Gln Ile Gly

65 70

Asn Pro Cys Asn Met His Leu Met

85

Ser Val Asn Arg Ala Gly Leu Lys

100
Ile Ser Asp Gly Ile Thr Asn

115 120

agcaacccct
tctgectgteg
tttgatgacg
aagaccgtct
ttgaagcctt

gacggtaggt

gctgaaggtg
aacaacaaga
actgctcctg

gacgcttctg

Ala Ala Arg

10
Phe Ser Val
25

Ser Ile Val

Tyr Ala Thr

Val Gly Ser

75

Glu Leu Asn
90

Gly Met Gln

105

tgaagacaag
gtaagatcac
aaggagactt
gtgtcatcag
ccteggectt

tctctggtgg

gacctatcgg
tcgacttgtt
agccaagata

ctggatgcgt

Arg

Ser

Thr

Gly

60

Val

Asn

Phe

Gly Thr Glu Gly Met

cggtcacttg
cggtaaggaa
cattgtcgcc
atacgaaggt
gatgggttat

atcccacggce

tttggtgtac
agtagacgaa
caccaggggt

taccgacttg

Val Ala Ser Lys

15

Ala Thr Gln Cys

30

Gly Asp Pro Ser
45

Phe Asp Asp Ala

Trp Trp Ser

Lys Cys Thr
Asn Ser

110
Leu

Arg Tyr Ser

125

- 228 -

1260
1320
1380
1440
1500

1560

1620
1680
1740
1800

1815
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145

Pro

Val

Asn

Tyr

225

Thr

Pro

Cys

Lys

Tyr

305

Arg

Met

Ser

130

Leu

Tyr

Pro

210

Val

Tyr

Pro

290

Phe

Lys

Arg

Tyr

Val

Arg

Asn

Ser

Asn
275

Arg

Ser

Val

355

Glu

Asp

Leu

Tyr

His

Thr

Ser

260

Asp

Ser

Asp
340

Met

165

Thr

Leu

Met
245

Ser

Thr

Ser

325

Ser

Ala

Phe Leu Met

Ile Ala Asp Ser

Asn

150

Asp

Thr

Cys

230

Leu

Thr

Asp

135

Met

Leu

Lys

Lys

215

Pro

Ser

Pro

Thr

295

Asp

Pro

Leu

Ala Ile

Ala Arg

Pro Gly

185

Ile Asp

200

Ser Ile

Gly Pro

Ala Ala

Ala Val

265
Ile Lys
280

Lys Lys

Ser Thr

Ile Asp

Leu Leu
345
Gln Lys

360

Asn Glu Gly Phe

Phe

Pro

His

170

Thr

250

Ser

His

Ser

Asn

Leu

330

Tyr

Ile

Glu Ser Met Met

140
Ser Cys Asp Lys
155

Asn Arg Pro Ser

Thr Thr Cys Gly
190

Ile Ser Ala Phe

Asn Glu Glu Arg

235

Cys Leu Gly Met

Lys Glu Lys Asp

270
Leu Leu Glu Ile
285
Phe Glu Asn Ala
300
Ala Val Leu His
315

Thr Val Asp Asp

Asp Phe Lys Pro

350

Gly Gly Thr Pro
365

Asp Gly Asp Gln

- 229 -

Leu

Asn

175

Thr

Lys

Met

Ser

255

Asp

Leu

Phe

335

Ser

Tyr

Gly

Met

160

Met

Asn

Ser

Asp

Tyr

240

Leu

Leu

Val

Thr
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370 375

Val Thr Gly Lys Thr Ile Lys Glu Asn Leu Ala

385 390

395

Pro Ala Asp Gln Pro Ile Ile Arg Pro Val Ser

405

Ser Gly His Leu G

n Ile Leu Lys
420

Val Gly Lys Ile Thr Gly Lys Glu

435 440

Arg Val Phe Asp Asp Glu Gly Asp

450 455
Glu Ile Lys Lys Gly Glu Lys Thr
465 470
Pro Lys Gly Gly Pro Gly Met Pro

485

Leu Met Gly Tyr Gly Leu Gly Lys
500

Arg Phe Ser Gly Gly Ser His Gly

515 520
Glu Ala Ala Glu Gly Gly Pro Ile
530 535
Ile Val Ile Asp Ala Glu Asn Asn
545 550

Ala Val Leu Ala G

u Arg Arg Lys
565

Tyr Thr Arg Gly Thr Leu Ala Lys

580
Ser Ala Gly Cys Val Thr Asp Leu
595 600
<210> 105

<211> 1705

Gly
425

Gly

Phe

Val

Asp
505

Phe

Gly

Lys

Leu

Tyr

585

Pro

410

Ser Leu

Thr Tyr

Cys Val

475
Met Leu
490

Val Ala

Leu Ile

Leu Val

Ile Asp

555
Trp Thr
570

Ala Arg

Ile Lys

380

Ser Val Lys

Asn Pro Leu

Ala Pro Gly

430

Phe Lys Gly
445

Ala Leu Glu

460

Ile Arg Tyr

Lys Pro Ser

Leu Leu Thr

510

Gly His Ile

525

Tyr Asp Gly

540

Leu Leu Val

Ala Pro Glu

Leu Val Ser

590

Asn

- 230 -

Asp

Lys

415

Ser

Lys

Lys

Ser
495

Asp

Val

Asp

Asp

Pro

575

Asp

Leu

400

Thr

Pro

560

Arg
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<212> DNA

<213> Yarrowia lipolytica

<400> 105

ctacgctact aaggcgcaca ctttgaacaa gttctccaag atcatcacgg agcccaagtc 60
gcagggagece tctcaggceta tgectgtacge ctgeggettc aacgaggecg atctgggcaa 120
gcceccaggtt ggtgtcegect cegtetggtg gtceccggaaac ccctgcaaca tgcacctget 180
tgatctcaac ttcaaggtca aggagggcat cgagaagcac aacctcaagg ccatgcagtt 240
caacactatt ggtgtgtctg atggtatttc tatgggtacc aagggtatgce gatattctct 300
gcaatctcga gacatgattg ctgactccat tgagactctc atgatggceccc agcactacga 360
cgccaacatc tccatcecgg getgtgacaa gaacatgecce ggtgttctca tggccatggg 420
ccgagtcaac cgaccctcca tcatgetgta cggaggaacc atccaccccg gaaaggcecga 480
gactcgaaag ggcgaggaca ttgatattgt ttccgecttc caggectacg gacagtacat 540
tgccggegge atctctgaga ccgagegagce cgatgttatt cgacacgect gecceggtca 600
gggagcectgt ggaggtatgt acactgctaa caccatggcet tctgecgecag aggtgettgg 660
tatgactctg cctggctcect cctecgetec cgecatctec aaggagaaga tggcecgagtg 720
tgaggctctg ggacctgceca tcaacaagcet getggagatg gacctcaage ctaaggatat 780
catgacccga caggectttg agaacgctat tgcttacatc attgccactg gaggectccac 840
caacgccgtt ctccatctge tggctatcge tcacaccgtc gacgttcctt tgaccattga 900
cgacttccag cgaatctccg ataacactcc tctgetcecgece gacttcaage cctcececggage 960
tcacgtcatg gccgatctge agaagtgggg tggaaccccece gecgtcatca agatgetcat 1020
tgagcagggt ttcattgatg gcectctcccat gacctgttcec ggagagtctce tcaaggacac 1080
cgtcgeccaag tacccctcecte tceccccaagga gcaggatatce ttcecgectetg ttgacgetcec 1140
cctcaagccec tctggtcatce tgcagattct taagggctcce cttgetcecg gtggatcecegt 1200
cggaaagatc accggaaagg agggaacatt cttcaagggt accgcecccgat gtttcgacga 1260
ggaggacctg ttcattgagg ctctggagaa gggcgagatc aagaagggcg agaagacctg 1320
tgtcattatt cgatacgagg gccccaaggg aggacccggt atgeccgaga tgctcaagcec 1380
ctcttetgee ctgatgggat acggtctggg caaggatgtt gectctgetga ccgacggacg 1440
attctccgga ggatctcatg gtttcctcat tggtcacatt gtccccgagg cttacgaggg 1500
aggtcccatt ggtctggttg aggacggcega tgagatcatc atcgacgcetg acaacaacat 1560
catcgacctg cttgttgatg agaagaccat ggctgagcga aaggccaagt ggactccccec 1620
cgctectcega tacacctctg gaaccctgea caagtactcc aagettgtgt ccgacgectce 1680

- 231 -



cactggctgt atcactgacg cctaa

<210> 106

<211> 567
<212> PRT
<213>
<400> 106
Tyr Ala Thr

1

Glu Pro Lys

Phe Asn Glu
35

Trp Trp Ser
50

Lys Val Lys

65

Asn Thr

Arg Tyr Ser

Leu Met Met
115
Asn

Asp Lys

130

Pro Ser
145

Thr Arg Lys
Gly Gln

Tyr

Ile Arg His

Yarrowia lipolytica

Lys Ala His Thr

5

Ser Gln Gly Ala
20

Ala Asp Leu Gly

Gly Asn Pro Cys
55
Glu Gly Ile Glu

70

Gly Val Ser Asp
85

Leu Gln Ser Arg

100

Ala Gln His Tyr

Met Pro Gly Val

135

Met Leu Tyr Gly

150

Gly Glu Asp Ile
165

[le Ala Gly Gly

180

Ala Cys

Leu Asn Lys

10

Ser
25

Lys Pro

40

His

Asn Met

Lys His Asn

Ser
90
Asp Met
105
Asp Asn
120

Leu Met

Thr
Asp Val
170
Ser

185

Phe

Met

Val

Leu

Leu

75

Met

Met

155

Ser

Thr

Pro Gly Gln Gly Ala Cys

Ser Lys

Leu Tyr

Gly Val

45
Leu Asp Leu
60

Lys Ala Met

Gly Thr Lys

Asp Ser

110

Ser Ile Pro
125

Gly Arg Val

140

Pro Gly Lys

Ala Phe GIn

Glu Arg Ala

190

Gly Gly Met

- 232 -

Ile Thr

15

Cys Gly

Ser Val

Asn Phe

Gln Phe

80

Gly Met
95

Glu Thr

Gly Cys

Asn Arg

Ala Glu

160
Ala Tyr
175

Asp Val

Tyr Thr

1705
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Ala Asn
210

Gly Ser

Pro Lys

290
Ile Ser
305

His Val

Lys Met

Ser Gly

Lys Glu

Gly Lys

Cys Phe

Ile Lys

195

Thr

Ser

Leu

Asp

275

His

Asp

Met

Leu

Leu

Asp

Lys

435

Met Ala Ser

Ser Ala Pro

Gly Pro Ala
245
Ile Met Thr

260

Thr Gly Gly

Thr Val Asp

Asn Thr Pro
310
Ala Asp Leu

325

340

Ser Leu Lys

Asp Ile Phe

Gln Ile Leu

390

Thr Gly Lys
405

Glu Glu Asp

420

Gly Glu Lys

Arg

Val
295

Leu

Gln

Asp

Ala

375

Lys

Leu

Thr

200

Ala Glu

Ile Ser

Asn Lys

265

Thr Asn
280

Pro Leu

Leu Ala

Lys Trp

Phe Ile

345
Thr Val
360

Ser Val

Gly Ser

Gly Thr

Phe Ile
425
Cys Val

440

Val

Lys

Leu

250

Phe

Thr

Asp

Gly

330

Asp

Asp

Leu

Phe

410

205

Leu Gly Met Thr
220

Glu Lys Met Ala

235

Leu Glu Met Asp

Glu Asn Ala Ile

270

Val Leu His Leu
285
Ile Asp Asp Phe
300
Phe Lys Pro Ser
315

Gly Thr Pro Ala

Gly Ser Pro Met

350

Lys Tyr Pro Ser
365

Ala Pro Leu Lys

380

395

Phe Lys Gly Thr

Ala Leu Glu Lys
430
Ile Arg Tyr Glu

445

- 233 -

Leu Pro

Glu Cys

240

Leu Lys

255

Ala Tyr

Leu Ala

Gln Arg

Val Ile

335

Thr Cys

Leu Pro

Pro Ser

Ser Val

400

Ala Arg
415

Gly Glu

Gly Pro
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Lys Gly Gly Pro Gly Met Pro Glu

450

455

Met Gly Tyr Gly Leu Gly Lys Asp

465

470

Phe Ser Gly Gly Ser His Gly Phe

485

Ala Tyr Glu Gly Gly Pro Ile Gly

500

Ile Ile Asp Ala Asp Asn Asn Ile

515

520

Thr Met Ala Glu Arg Lys Ala Lys

530

535

Thr Ser Gly Thr Leu His Lys Tyr

545

550

Thr Gly Cys Ile Thr Asp Ala

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

<400>

565
107
1752

DNA

Candida glabrata

107

atgtcctcca gactaacttt

ctgaataaat actcatatat

ttgtatgcca ctggtttcaa

tgttggtggt ctggtaaccce

caatccatcg agaaagccgg

ggtatctcga tgggtactaa

gactctttcg agactatcat

tgtgacaaga atatgcctgg

atggtttatg gtggtaccat

gagaacattg atgttgtctc

tgctaggaag

catcactgag

caaggatgat
atgtaacatg
tatgaaaggt
aggtatgaga
gatggcacaa
tgttatgatg

tatgccaggt

tgctttccaa

Met Leu Lys

Val Ala Leu
475
Leu Ile Gly
490
Leu Val Glu
505

Ile Asp Leu

Trp Thr Pro

Ser Lys Leu

555

ttctccagcea

cctaaggacc

ttcagcaaag
catctattgg
atgcaattta
tattctttac
cactacgatg

gctatgggta

cacccaactt

tcctacggtce

Pro Ser Ser

460

Leu Thr Asp

His Ile Val

Asp Gly Asp
510
Leu Val Asp

525

Pro Ala Pro
540

Val Ser Asp

caagaaatgt

aaggtgcctc

cgcaagttgg
atttgaacca
acacaattgg
aaagtagaga
ccaatattgc
gacacaacag

gtggctccaa

aatacatctc

Ala Leu

Gly Arg

480
Pro Glu
495

Glu Ile

Glu Lys

Arg Tyr

Ala Ser

560

tgcaaagaaa

tcaggctatg

tgttggttct
cagatgttcc
tgtctctgac
aattatcgca
tattccatcc
accatctatt

gaacattcca

gaagcaattc

- 234 -

60

120

180
240
300
360
420
480

540

600
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aatgaagaag agagaagtga tgttgtacaa cactcttgtc caggtcctgg ctcettgtggt
ggtatgtaca ccgccaacac catggcectct gectgecgaag ttttaggtat cactatgceca
aactcttctg ctttcccage tgtttctget gaaaagattg ctgaatgtga caacattggt
gctgctatca agaacactat ggaacttggt attaccccac gtcaaatctt caccaaggaa
tcctttgaaa acgctatcac ttacgtcatt gectactggtg gttccactaa cgcagttcett

cacttggtag ctattgcaca ctctgetggt gtcaagatca ccccagatga tttccaaagg

atcagtgaca agacaccatt gctaggtgac ttcaagccat ctggtaagta tgtcatggcec
gatttgatta aggtcggtgg tactcaaagt gtcatcaagt tcttgtatga caacggtttc
ttatacggtg acgccttaac tgttactggt gaaactttgg ctgagcgtge caagaaagcc
aagggtctaa gtgaaactca agacattatt agaccattgt caaacccaat taagccaagt
ggccatctac aaattctata cggttctctt gctccaggtg gttctgttgg taagattact
ggtaaggaag gtacttactt caaaggtaag gctcgtgttt tcgaagaaga agacgctttce

atctctgcat tggagaatgg tgaaatcaag aaaggtgaaa agacagttgt tattatcaga

tatgaaggtc caaagggtgg tccaggtatg ccagaaatgt tgaagccatc tagtgcacta
atgggttatg gtctaggtaa agatgttgcec ttgctaactg atggtagatt ctctggtggt
tctcatggtt tcttgattgg tcacattgtt ccagaagctg ccgaaggtgg tccaattggt
ttggtcagag atggtgatga aattgtgatt gatgcagaca acaacaagat tgacctccta
atctctgaat ctgagatgtc tcaacgtaag gccgaatgga aacctccage cccacgttac
aacaggggta ctctatccaa atatgctaag ttagtctcta atgectccca aggttgtgtt

acagacgctt aa

<210> 108

<211> 583

<212> PRT

<213> C(andida glabrata

<400> 108

Met Ser Ser Arg Leu Thr Phe Ala Arg Lys Phe Ser Ser Thr Arg Asn

1 5 10 15

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

Asp GIn Gly Ala Ser Gln Ala Met Leu Tyr Ala Thr Gly Phe Asn Lys

35 40 45

- 235 -

660
720
780
840
900

960

1020
1080
1140
1200
1260
1320

1380

1440
1500
1560
1620
1680
1740

1752
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Asp Asp Phe

Leu

Met
145

Met

Lys

Val

225

Asn

Asp

Pro

Val

50

Asn

Ser

Val

130

Pro

Val

Asn

210

Asn

Ser

Asn

Arg

Pro

Ser

Ser

115

His

Tyr

Tyr

195

His

Thr

Ser

Ser

Cys

Asp
100

Arg

Tyr

Val

Pro

180

Ser

Met

Thr

Lys

Asn

Lys

85

Asp

Met

Ser

Cys

Phe

245

Phe

Gly Gly Ser

Ala

Met

70

Met
150

Thr

Asn

Lys

Pro

Ser

230

Pro

Thr

Gln Val

55

His Leu

Gly Met

Ser Met

Asn Ile
135

Ala Met

Ile Met

Ile Asp

Gln Phe
200
Gly Pro

215

Ile Lys

Lys Glu

280

Gly

Leu

Lys

105

Asp

Pro

Val

185

Asn

Ser

Asn

265

Val

Asp

90

Thr

Ser

Arg

170

Val

Ser

Val

250

Thr

Gly

Leu

75

Met

Lys

Phe

Pro

His

155

His

Ser

Cys

Leu

235

Met

Ser Phe Glu

Thr Asn Ala Val

Ser Cys Trp

60

Asn His Arg

Gln Phe Asn

Gly Met Arg
110

Glu Thr Ile

125
Ser Cys Asp
140

Asn Arg Pro

Pro Thr Cys

Ala Phe GIn

190
Glu Arg Ser
205

Gly Gly Met

Gly Ile Thr

Lys Ile Ala

Glu Leu Gly

Asn Ala Ile
285

Leu His Leu

- 236 -

Trp

Cys

Thr

95

Tyr

Met

Lys

Ser

175

Ser

Asp

Tyr

Met

Thr

Val

Ser

Ser

80

Ser

Met

Asn

160

Ser

Tyr

Val

Thr

Pro

240

Cys

Thr

Tyr
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Tyr

Lys

Thr

Val

Lys
465

Met

Phe

Val

290

Ala His Ser Ala Gly

310
Ser Asp Lys Thr Pro
325
Val Met Ala Asp Leu
340

Phe Leu Tyr Asp Asn

Gly Glu Thr Leu Ala

370
Thr Gln Asp Ile Ile
390
His Leu Gln Ile Leu
405
Lys Ile Thr Gly Lys
420

Phe Glu Glu Glu Asp

435
Lys Lys Gly Glu Lys
450
Gly Gly Pro Gly Met
470
Gly Tyr Gly Leu Gly
485

Ser Gly Gly Ser His

500
Ala Glu Gly Gly Pro
515
Ile Asp Ala Asp Asn

530

295

Val

Leu

Gly

375

Arg

Tyr

Thr

455

Pro

Lys

Gly

Asn

535

Lys

Leu

Lys

Phe

360

Arg

Pro

Gly

Phe

440

Val

Asp

Phe

Gly
520

Lys

Ile Thr

Gly Asp

330
Val Gly
345

Leu Tyr

Ala Lys

Leu Ser

Ser Leu

410

Thr Tyr

425

Ile Ser

Val Ile

Met Leu

Val Ala

Leu Ile

505

Leu Val

Ile Asp

300

Pro Asp

315

Phe Lys

Gly Thr

Gly Asp

Lys Ala

380
Asn Pro
395

Ala Pro

Phe Lys

Ala Leu

Ile Arg

460
Lys Pro
475

Leu Leu

Gly His

Arg Asp

Leu Leu

540

Asp Phe

Pro Ser

Gln Ser

350
Ala Leu
365

Lys Gly

Ile Lys

Gly Lys
430

Glu Asn

445

Tyr Glu

Ser Ser

Thr Asp

510
Gly Asp
525

Ile Ser

- 237 -

Gln Arg

320
Gly Lys
335

Val Ile

Thr Val

Leu Ser

Pro Ser
400

Ser Val

415

Ala Arg

Gly Pro

Ala Leu

480
Gly Arg
495

Pro Glu

Glu Ser
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Glu Met Ser Gln Arg Lys Ala Glu Trp Lys Pro Pro Ala Pro Arg Tyr

545

550

555

560

Asn Arg Gly Thr Leu Ser Lys Tyr Ala Lys Leu Val Ser Asn Ala Ser

565

Gln Gly Cys Val Thr Asp Ala

<210> 109

580

<211> 1764

<212> DNA

<213> Vanderwaltozyma polyspora

<400> 109
atgactattg
aagaagttga
gcgatgettt

ggatcatgtt

tgttcacgtt
tccgatggta
attgctgatt
ccttcatgtg
tctatcatgg
attccagaaa

caattcagcg

tgtggtggta
ttgccaaact
attggtgaag
aagcaagctt
gttttgcact
caaagaatca

atggctgatt

ggtttcttge

aaaacttctg

caagcaaggc
ataagtactc
atgcaactgg

ggtggtetgg

ctgtggagaa
tttcaatggg
cttttgaaac
ataaaaacat
tttatggtgg
acattgatat

aacaagagag

tgtatactgc
cttctgectt
ctattaagaa
ttgaaaatgc
tggttgccat
gtgataagac

taatcaaagt

atggtgatgc

gattaccaga

attgagtgct
ttatatcgtt
gttcaagaaa

taatccatgt

ggctggettg
tactaaaggt
tataatgatg
gcegggtgte
tactatttta
agtatctgct

agaagatgtg

taacactatg
cccagcagtt
gacaatggaa
aatcacctat
tgctcattct
cccattattg

aggaggtacc

cattactgtt

aggccaagat

570

agacactttt
acagaaccta
gaagatttta

aatatgcatt

aaagctatgc
atgagatact
gctcaacatt
atgatggcca
cctggecatc
ttccaatctt

gttgaacatg

ggttctgtcg
tctcaagaaa
ttaggtatca
gttatcgcaa
gctggtgtca
ggtgatttta

caatctgtta

actggtgata

ataatcagac

cagtcactag
aggaccaagg
gtaaaggtca

tattggatct

aatttaatac
ctttacagag
acgatgccaa
tgggaagaca
caacctgtgg
atggtcaata

cttgtcctgg

cagaagtgct
agatgaatga
ctcctegtga
ccggtggttc
agattactcc
aaccatcggg

tcaaattctt

cattagccga

ctgtttcaca

575

aaatgttagt
tgcatcacaa
agttggtgta

taatgataga

cattggtgtt
tagagaaatc
tattgctatc
taacagacct
ttcttcaaaa
tatatctaaa

tccaggttct

aggtttgact
atgtgattcc
tatcatgact
caccaatgct
tgatgatttc
taaatacgtt

gtacgaaaac

acgtgctgcec

acctattaaa

- 238 -

60
120
180

240

300
360
420
480
540
600

660

720
780
840
900
960
1020

1080

1140

1200
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ccaaatggcc atctacaaat

atcactggta aagaaggtac

gctttcattc atgcattgga

atcagatatg aaggtccaaa

gcgctaatgg gttacggttt

ggtggttcece atggattcett

attggtttag ttaaagatgg

ttattagtat ccgaacaaga

cgttacacca gaggtactct

tgtgtattag acgctgacaa

<210>

<211>

<212>

<213>

<400>

Met Thr Ile Ala

Arg Asn Val Ser

Pro

Lys

Trp

65

Cys

Thr

Tyr

Lys

Lys

50

Ser

Ser

Ile

Ser

110
587

PRT

attgtatggc
tttctttaaa
aagaggtgaa
aggtggtcca

aggtaaagat

aatcggtcac
agacgaaatt
aatagcccaa
atccaagtac

ttga

Vanderwaltozyma polyspora

110

5

20

Asp Gln Gly Ala Ser Gln

35

40

Glu Asp Phe Ser Lys Gly

55

tcattggctc
ggtagggctce
attaagaaag
ggtatgccag

gttgecttgt

attgttccag
gttattgata
cgtaaatcag

agtaaattgg

Ser Lys Ala Leu Ser Ala Arg

10

Lys Lys Leu Asn Lys Tyr Ser

25

Ala Met Leu

GIn Val Gly

Gly Asn Pro Cys Asn Met His Leu Leu

70

Arg Ser Val Glu Lys Ala

85

Gly Val Ser Asp Gly Ile Ser Met Gly Thr

100

75
Gly Leu Lys

90

105

Leu Gln Ser Arg Glu Ile Ile Ala Asp

115

120

caggtggtgc
gtgtttttga
gtgaaaaaac
aaatgttgaa

taactgatgg

aagctgccga
caaataacaa

agtgggttaa

tatctaacgc

tgtcggtaaa
agaagaagaa
cgttgttgte
accatcctct

tagattttct

aggtggtcca
caagatagat
accagctcca

ttctaacggt

His Phe Ser Val Thr

15

Tyr Ile Val Thr Glu

30

Tyr Ala Thr Gly Phe

45

Val Gly Ser Cys Trp

60

Asp Leu Asn Asp Arg

80

Ala Met GIln Phe Asn

110

95

Lys Gly Met Arg

Ser Phe Glu Thr Ile

125

- 239 -

1260
1320
1380
1440

1500

1560
1620
1680
1740

1764
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Met

Lys
145

Ser

Ser

Asp

Tyr

225

Leu

Thr

Val

305

Val

Thr

Met

130

Asn

Ser

Tyr

Val
210

Thr

Pro

Cys

Thr

Tyr

290

Arg

Lys

Val

Ala Gln His

Met Pro Gly

Met Val Tyr
165
Ser Lys

180

Gly Gln Tyr

195

Val

Ala Asn Thr

Asn Ser Ser
245

Asp Ser

260
Pro Arg Asp
275

Val

Ile Ser Asp

325
Tyr Val Met
340
Lys Phe Leu
355

Thr Gly Asp

Tyr

Val

150

Pro

Met

230

Thr

Ser

310

Lys

Tyr

Thr

Asp Ala Asn Ile Ala Ile Pro

135

Met

Gly

Ser

Cys
215

Gly

Phe

Met

Gly

295

Thr

Asp

Glu

Met Ala Met

Thr Ile Leu
170
Asn Ile Asp

185

Lys Gln Phe

200

Pro Gly Pro

Ser Val Ala

Pro Ala Val
250

Ile Lys

265
Thr Lys Gln
280

Gly Ser Thr

Gly Val Lys

Pro Leu Leu

330
Leu Ile Lys
345
Asn Gly Phe

360

140
Gly Arg His
155

Pro Gly His

Ile Val Ser

Ser Glu Gln

205
Gly Ser Cys
220
Glu Val Leu
235

Ser GIn Glu

Lys Thr Met

Ala Phe Glu
285
Asn Ala Val
300
Ile Thr Pro
315

Gly Asp Phe

Val Gly Gly

Leu His Gly

365

Leu Ala Glu Arg Ala Ala Lys

Ser Cys Asp

Asn Arg Pro

160

Pro Thr Cys
175

Ala Phe GIn

Glu Arg Glu

Gly Gly Met

Gly Leu Thr

240
Lys Met Asn
255

Glu Leu Gly

270

Asn Ala

Leu His Leu

Asp Asp Phe
320

Lys Pro Ser

335
Thr Gln Ser
350

Asp Ala

Thr Ser Gly

- 240 -
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370

Leu Pro

385

Pro Asn

Ala Val

450
Gly Pro
465

Ala Leu

Gly Arg

Pro Glu

Glu Ile

530
Glu Gln
545

Arg Tyr

Ala Ser

<210>
<211>
<212>

<213>

375

Glu Gly Gln Asp Ile Ile Arg Pro Val

390 395
Gly His Leu Gln Ile Leu Tyr Gly Ser
405 410
Gly Lys Ile Thr Gly Lys Glu Gly Thr
420 425

Val Phe Glu Glu Glu Glu Ala Phe Ile

Ile Lys Lys Gly Glu Lys Thr Val Val

455
Lys Gly Gly Pro Gly Met Pro Glu Met
470 475
Met Gly Tyr Gly Leu Gly Lys Asp Val
485 490
Phe Ser Gly Gly Ser His Gly Phe Leu
500 505

Ala Ala Glu Gly Gly Pro Ile Gly Leu

515 520

Val Ile Asp Thr Asn Asn Asn Lys I

@

535
Glu Ile Ala Gln Arg Lys Ser Glu Trp
550 555
Thr Arg Gly Thr Leu Ser Lys Tyr Ser
565 570
Asn Gly Cys Val Leu Asp Ala Asp Asn

580 585

111
1758
DNA

Saccharomyces cerevisiae

380

Ser Gln Pro Ile Lys

400

Leu Ala Pro Gly Gly

Phe Phe Lys

430

His Ala Leu
445

Val Ile Arg

460

Leu Lys Pro

Ala Leu Leu

Ile Gly His

510

415

Gly

Glu

Tyr

Ser

Thr
495

Ile

Arg

Arg

Ser
480

Asp

Val

Val Lys Asp Gly Asp

525
Asp Leu Leu
540

Val Lys Pro

Lys Leu Val

- 241 -

Val

Ala

Ser

575

Ser

Pro
560

Asn
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<400> 111
atgggcttgt
aagaagctca
gccatgettt
ggttcctgtt
tgttctcaat

tcagacggta

attgcagact
ccatcatgtg
tccatcatgg
atctctaaaa
caattcactg
tgtggtggta

attccaaact

attggtgaat
aaagaggctt
gttttgcatt
caaagaatca
atggccgatt
aacatgttgc

aaagcaccaa

gccaacggtce
attaccggta
gectttattg
atcagatatg
gctctgatgg
ggtggttctce

atcgggttgg

ctattagtct
cgttacacaa

tgtgttttag

taacgaaagt
acaagtactc
atgccaccgg
ggtggtecegg
ccattgaaaa

tctctatggg

cctttgaaac
acaaaaacat
tatatggtgg
acatcgatat
aagaagaaag
tgtatactgc

cctettectt

acatcaagaa
ttgaaaacgc
tggtggetgt
gtgatactac
tgattaacgt
acggtaacac

gcctacctga

acttgcaaat
aggaaggtac
aagccttgga
aaggtccaag
gttacggttt
acgggttctt

tcagagacgg

ctgataagga
gaggtactct

atgcttga

tgctacatct
gtatatcatc
tttcaagaag
taacccatgt
agegggtttg

tactaaaggt

catcatgatg
gceeggtgte
tactatcttg
cgtctctgca
agaagatgtt
caacacaatg

cccagecegtt

gacaatggaa
cattacttat
tgctcactct
accattgatc
tggtggtacc
aatgactgtt

aggacaagag

tctgtacggt
ttacttcaag
aagaggtgaa
aggtgcacca
gggtaaagat
aatcggccac

cgatgagatt

aattgctcaa

atccaagtat

agacaattct
actgaaccta
gaagatttca
aacatgcatc
aaagctatgc

atgagatact

gcacaacact
atgatggcca
cceggtceatce
ttccaatcct
gtggaacatg
gcttetgeeg

tccaaggaga

ttgggtattt
gtcgttgcaa
gcgggtgtcea
ggtgacttca
caatctgtga
accggtgaca

attattaagc

tcattggcac
ggtagagcac
atcaagaagg
ggtatgectg
gttgcattgt
attgttcccg

atcattgatg

cgtaaacaaa

gctaagttgg

ctacaacgag
agggccaagg
agaagcctca
tattggactt
agttcaacac

cgttacaaag

acgatgctaa
tgggtagaca
caacatgtgg
acggtgaata
catgcccagg
ctgaagtgct

agttagctga

tacctcgtga
ccggtgggtce
agttgtcacc
aaccttctgg
ttaagtatct
ctttggcaga

cactctctca

caggtggagce
gtgtgttcga
gtgaaaaaac
aaatgctaaa
tgactgatgg
aagccgctga

ctgataataa

gttgggttgce

tttccaacgc

atgcgttgca
tgcgtcccag
agtcggggtt
gaataacaga
catcggtgtt

tagagaaatc

catcgccatc
taacagacct
ttcttcgaag
tatttccaag
tcetggttcet
aggtttgacc

gtgtgacaac

tatcctcaca
cactaatgct
agatgatttc
taaatacgtc
atatgaaaac
acgtgcaaag

cccaatcaag

tgtgggtaaa
agaggaaggt
cgttgttgtt
gecttectcet
tagattctct
aggtggtcct

caagattgac

acctccacct

ttccaacggt

- 242 -

60
120
180
240
300

360

420
480
540
600
660
720

780

840
900
960
1020
1080
1140

1200

1260
1320
1380
1440
1500
1560

1620

1680
1740

1758

ZIHSd 10-2011-0063576



<210>

<211>

<212>

<213>

<400>

112

585

PRT

Saccharomyces cerevisiae

112

Met Gly Leu Leu Thr Lys Val Ala

1

Arg

Pro

Lys

Trp

65

Cys

Thr

Tyr

Met

Lys

145

Ser

Ser

Cys

Lys

Lys

50

Ser

Ser

Ser

Met

130

Asn

Ser

Tyr

Val Ala

20
Gly GIn
35

Glu Asp

Gly Asn

Gln Ser

Gly Val

100
Leu Gln
115

Ala Gln

Met Pro

Met Val

Ser Lys
180
Gly Glu

195

5

Lys

Gly

Phe

Pro

85

Ser

Ser

His

Tyr

165

Tyr

Lys

Lys

Cys

70

Asp

Arg

Tyr

Val

150

Ser

Leu Asn

Ser Gln

40
Lys Pro
55

Asn Met

Lys Ala

Asp Ala
135

Met Met

Gly Thr

Lys Asn

Ser Lys

200

Thr Ser
10

Lys Tyr

25

Ala Met

His Leu

90
Ser Met

105

Asn Ile

Ala Met

Ile Leu

170
Ile Asp
185

Gln Phe

Arg Gln Phe Ser

Ser Tyr Ile Ile

30
Leu Tyr Ala Thr
45
Gly Val Gly Ser
60
Leu Asp Leu Asn
75

Lys Ala Met Gln

Gly Thr Lys Gly

Asp Ser Phe Glu
125
Ala Ile Pro Ser
140

Gly Arg His Asn

155

Pro Gly His Pro

Ile Val Ser Ala
190

Thr Glu Glu Glu

205

- 243 -

Thr
15

Thr

Gly

Cys

Asn

Phe

95

Met

Thr

Cys

Arg

Thr
175

Phe

Arg

Thr

Glu

Phe

Trp

Arg

80

Asn

Arg

Asp

Pro

160

Cys
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Asp Val Val

210
Tyr Thr Ala
225

Ile Pro Asn

Glu Cys Asp

Ile Leu Pro

275
Thr Tyr Val
290
Val Ala Val
305

Gln Arg Ile

Gly Lys Tyr

Val Ile Lys
355
Thr Val Thr
370
Leu Pro Glu
385

Ala Asn Gly

Ala Val Gly

Ala Arg Val
435

Gly Glu Ile

Glu

Asn

Ser

Asn

260

Arg

Val

Ser

Val

340

Tyr

His

Lys
420

Phe

Lys

His

Thr

Ser

245

Asp

His

Asp
325

Met

Leu

Asp

Leu

405

Lys

Ala

Met
230

Ser

Thr

Ser

310

Thr

Tyr

Thr

Thr

Cys Pro Gly Pro Gly Ser

215

Ala Ser

Phe Pro

Glu Tyr

Leu Thr

Ala Gly

Thr Pro

Asp Leu

Glu Asn
360
Leu Ala

375

Ile Leu

Gly Lys

Ala Ala Glu

Ala

265

Lys

Val

Leu

345

Asn

Lys

Tyr

425

Glu Glu Gly Ala

Gly

440

Glu Lys

Thr

Val
250

Lys

Thr

Lys

330

Asn

Met

Arg

Pro

Phe

Val

235

Ser

Lys

Asn

Leu

315

Val

Leu

Leu
395

Ser

Thr

Val

220

Val Leu Gly

Lys Glu Lys

Thr Met Glu
270

Phe Glu Asn

285
Ala Val Leu
300

Ser Pro Asp

Asp Phe Lys

Gly Gly Thr

350
His Gly Asn
365
Lys Lys Ala
380

Ser His Pro

Leu Ala Pro

Tyr Phe Lys

430

Glu Ala Leu
445

Val Ile Arg

- 244 -

Leu

Leu

255

Leu

His

Asp

Pro

335

Thr

Pro

Tyr

Cys Gly Gly Met

Thr

240

Leu

Phe

320

Ser

Ser

Met

Ser

Lys

400

Arg

Arg

ZIHSd 10-2011-0063576



450

Gly Pro

465

Ala Leu

Gly Arg

Pro Glu

Glu Ile

530
Asp Lys
545

Arg Tyr

Ala Ser

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

atgtttt

aacaagt
tatgcca
tggtggt
tcecgtta
atttcca
tcgtteg

gataaaa

gtttatg

Arg Gly Ala Pro

470

Met
485
Phe

500

550

Thr
565
Asn
580
113
1752

DNA

Gly Tyr Gly Leu

Ser Gly Gly Ser

Ala Glu Gly Gly Pro Ile

Ile Asp Ala

Ile Ala GIn

Arg Gly Thr

Gly Cys Val Leu

455

Gly Met Pro Glu Met

475
Gly Lys Asp Val
490
His Gly Phe Leu

505

Gly Leu
520
Asn Asn

Asp Lys Ile

535

Arg Lys Gln Ser Trp
555

Leu Ser Lys Tyr Ala

570

Asp Ala

585

Kluyveromyces lactis

113

cac agtctgcetgt

act cgcatatcat

cgg ggtttaagga

ctg gtaatccatg

aca aggctgggtt

tgg gtaccaaggg
aaa ccattatgat

aca tgcctggtgt

gtg gtaccatttt

aagaaggttt tcaaccacta

caccgaacca aaggaccagg

agacgatttc ggcaaggctc
taatatgcat ttgatggatt
gaaaggtatg caattcaata
tatgagatat tctttgcaat
ggctcaacat tacgatgcca

tttgatggct atgggtagac

gccaggttct ccaacttgtg

460

Leu Lys Pro Ser Ser

480
Ala Leu Leu Thr Asp
495
Ile Gly His Ile Val
510
Val Arg Asp Gly Asp
525

Asp Leu Leu Val Ser

540

Val Ala Pro Pro Pro
560

Lys Leu Val Ser Asn

575

gaaatgtggg caagaagttg

gtgcatcgca agcgatgcett

aagttggtgt tggttcatgt
tcaacaacag aatcaccgaa
ccattggtgt ttctgatggt
ctagagaagt tattgctgat
atatcgccat tccatcttgt

ataacagacc ttccattatg

gttctgctaa gattccaaag

~ 245 -
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120
180
240
300
360
420

480

540
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aagattgacg
gaaactgaaa
atgtacactg
tcttectett
gctatcaaga

ttcgaaaacg

atggttgctg
agtgacaaga
ttgattaccg
catggtaaca
tctttgaagg
catttacaaa

aaagaaggta

tctgctttag
gaagggccaa
ggttacggtc
cacggtttct
gttcgtgacg
ccagaagaag

agaggatgtt

gatttgaact
<210> 114
<211> 583

<212> PRT

ttgtttctgce
gacaagatgt
ctaacaccat
tcccagcagt
agactatgga

ctatgacata

tcgctcactce
ctccattgtt
tcggtggtac
ctattaccat
atggtcaaga
ttctatacgg

cttacttcaa

aaaacggtga
gaggtggtcce
taggtaagga
tgatcggtca
gtgacgaaat
aaatcgctga

tatccaagta

aa

gttccagtcc
tgtgcaacat
ggcctetgtg
ttcaaaggaa
actaggaatt

tgtcattgct

tgcecggtgtce
gggtgatttc
ccaagctgtt
ctccggtgac
catcattcgt
aagtttggcc

gggtaaggct

aatcaagaag
aggtatgcct
tgttgctcta
catcgtccca
tatcattgat
acgtagaagt

cgcaaaattg

<213> Kluyveromyces lactis

<400> 114

tatggtcaat
gcttgtccag
gccgaagtcet
aaattgaacg
actcctcgtg

accggtggtt

aagattactc
aaaccttctg
atcaaatact
actttagcag
cctctaacta
ccaggtgggt

agagtattca

ggtgaaaaaa
gaaatgttaa
ttgactgacg
gaagctgecg
gctgataaca
acatggactg

gtttcaaatg

acttatccaa
gtccaggttce
tgggtatgac
aatgtgacac
acgttatgac

ccactaacgc

cagatgattt
gtaaatatgt
tgtacgaaga
aaagagcagc
acccaattaa
cagtcggaaa

acgacgaacc

ccgttgtcat
agccatcttc
gtagattctc
aaggtggtcc
acaagattga
ctccacctcee

cttcccatgg

ggaatttact
ttgtggtggt
tttgccaaac
tatcggtgaa
caaagaagct

tgttcttcat

ccaaagaatt
gatggcagat
aggcttccta
taaggctgta
gacaagtggt
aattactggt

aggctttatt

tatcagatac
tgcattgatg
cggtggttct
tatcggtttg
cttgttagtt
acgttatact

ttgcgtgact

Met Phe Ser Gln Ser Ala Val Arg Arg Phe Ser Thr Thr Arg Asn Val

1

5

10

15

Gly Lys Lys Leu Asn Lys Tyr Ser His Ile Ile Thr Glu Pro Lys Asp

20

25

30

Gln Gly Ala Ser Gln Ala Met Leu Tyr Ala Thr Gly Phe Lys Glu Asp

- 246 -

600
660
720
780
840

900

960
1020
1080
1140
1200
1260

1320

1380
1440
1500
1560
1620
1680

1740

1752
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Asp

Asn

65

Ser

Val

Pro
145

Val

Lys

Asn

225

Ser

Thr

Arg

Phe
50

Pro

Val

Ser

Ser

His

130

Tyr

Tyr

210

Thr

Ser

Asp

35

Gly

Cys

Asn

Asp

Arg
115

Tyr

Val

Pro

Leu

195

Met

Ser

Lys

Asn

Lys

100

Glu

Asp

Leu

Lys
180

Ser

Cys

Phe

Ala

Met

Val

Met

Thr

165

Lys

Lys

Pro

Ser

Pro

245

Thr

GIn Val

55
His Leu
70

Gly Leu

Ser Met

Asn Tle

135
Ala Met
150

Ile Leu

Ile Asp

Glu Phe

Gly Pro

215

Val Ala

230

Ala Val

Ile Lys

Lys Glu

40

Gly

Met

Lys

Asp

120

Pro

Val

Thr

200

Ser

Lys

280

Val

Asp

Thr

105

Ser

Arg

Val

185

Ser

Val

Lys

Thr

265

Gly

Phe

Met

90

Lys

Phe

Pro

His

Ser

170

Ser

Thr

Cys

Leu

Glu

250

Met

45

Ser Cys Trp Trp
60
Asn Asn Arg Ile

75

Gln Phe Asn Thr

Gly Met Arg Tyr

110

Glu Thr Ile Met
125
Ser Cys Asp Lys
140
Asn Arg Pro Ser
155

Pro Thr Cys Gly

Ala Phe Gln Ser
190
Glu Arg Gln Asp
205
Gly Gly Met Tyr
220
Gly Met Thr Leu

235

Lys Leu Asn Glu

Glu Leu Gly Ile

270

Phe Glu Asn Ala Met Thr

285

- 247 -

Ser

Thr

95

Ser

Met

Asn

Ser

175

Tyr

Val

Thr

Pro

Cys

255

Thr

Tyr

Leu

Met

Met

160

Val

Asn

240

Asp

Pro

Val
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Ile Ala

290

Ala His

305

Ser Asp

Val Met

Tyr Leu

Gly Asp

370

His Leu

Lys Ile

Phe Asn

Lys Lys

Ser Gly

Ala Glu

Thr

Ser

Lys

Tyr

355

Thr

Asp

Thr

Asp

435

Pro

Gly

515

Gly Gly Ser Thr Asn Ala Val Leu His Met Val Ala

Ala Gly

Thr Pro

325
Asp Leu
340

Glu Glu

Leu Ala

Ile Leu
405
Gly Lys

420

Glu Pro

Glu Lys

Gly Met

Leu Gly

485

Ser His
500

Gly Pro

295

Val Lys
310

Leu Leu

Ile Thr

Gly Phe

Glu Arg

375
Arg Pro
390

Tyr Gly

Glu Gly

Gly Phe

Thr Val

455
Pro Glu
470

Lys Asp

Gly Phe

Ile Gly

Ile Asp Ala Asp Asn Asn Lys

Ile Thr

Gly Asp

Val Gly

345

Leu His

360

Ala Ala

Leu Thr

Ser Leu

Thr Tyr

425

Ile Ser

440

Val Ile

Met Leu

Val Ala

Leu Ile

505

Pro Asp

315
Phe Lys
330

Gly Thr

Gly Asn

Lys Ala

Asn Pro

395
Ala Pro
410

Phe Lys

Ala Leu

Ile Arg

Lys Pro

475

Leu Leu

490

Gly His

300

Asp Phe Gln Arg

Pro Ser Gly Lys

335

350
Thr Ile Thr Ile

365

Val Ser Leu Lys
380

Ile Lys Thr Ser

Gly Gly Ser Val
415
Gly Lys Ala Arg

430

Glu Asn Gly Glu
445

Tyr Glu Gly Pro

460

Ser Ser Ala Leu

Thr Asp Gly Arg

495

Ile Val Pro Glu

510

Leu Val Arg Asp Gly Asp Glu Ile

520

525

Val

320

Tyr

Lys

Ser

Asp

Val

Arg

Met
480

Phe

Ile Asp Leu Leu Val Pro Glu Glu Glu

- 248 -
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530

535

540

Ile Ala Glu Arg Arg Ser Thr Trp Thr Ala Pro Pro Pro Arg Tyr Thr

545

550 555

560

Arg Gly Cys Leu Ser Lys Tyr Ala Lys Leu Val Ser Asn Ala Ser His

565 570

Gly Cys Val Thr Asp Leu Asn

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

<400>

580
115
1746
DNA
Ashbya gossypii

115

atgatgtctc acaggcggtt ctcgacagcecg cagceggetge

tcgagggtca taaccgagcc gegggegeag ggtgectege

ggtttcggtg atggggactt tgcaaaggcg caggtcggag

ggcaacccat gcaacatgca tctgatggac ctgaataacc

cgggcgggcet tgaaggcegat gcagttcaac acaatcggtg

gggactaccg gcatgcggta ctcgetgecag tcgegegaga

accatgatga tgggtcagca ctacgatggc aacgtggcaa

atgcccecggeg tgataatgge catggegegg cacaaccgge

ggcaccatca tggcecggggtce cccttgcage ggetcetacge

gttgtatctg cgttccagge gtacgggcaa tatctgtcga

agcagggatg tcgtccgtca cgectgtecg ggtcecgggcet

gccaacacaa tggcectcage cgecgaggtt ctgggactga

ttceceggega tctccgaaca gaagetggec gaatgtgacg

aaagcgctcg agctcaacat caggccacgce gacctgctca

gcgatcacgt acgtgattgce gactggtgge tcgaccaacg

attgcccact ctgcgggegt gaaactgacg ccggatgact

actccgttge tgggcgactt caagccatcc ggaaagtacg

gttgggggta cacaggccgt catcaagttt ttgtatgaaa

gccectaacgg tgacaggaga cacgctcaag gagegggctg

gcgaggggcet
aggccatgct
tggggtcgtg

gggtagegge

tctcggacgg
tcattgcaga
ttcectectg
cctccattat
ggctgccaaa
agcagattac

cttgeggtgg

ctctgcccaa
ccgttgggga
caagggaagc
cagtgctcca
tccagcgcat
tcatggctga

atggcttcat

cgaagactgc

575

aaacaggtac
gtacgcgact
ctggtggteg

gtctgtggac

catttctatg
ctcttttgag
cgacaagaac
ggtctacggce
gaagattgat
ggaggaggaa

catgtacaca

ctcgtectgeg
tgccatgcegce
cttcgaaaac
cctggttgct
ttccaacaaa
cctcattgag

gcacggagat

tceettgecc
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420
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gaaggccagg acatcattcg tccegtgtcg cagecattga

attctctatg gctctettge geccaggegge getgtceggea

accttcttcc agggecgege acgegttttc gatgaagaaa

gaggagggcc agatcaagaa gggtgagaaa accgttgtgg

aagggtgggce ccggcatgec agaaatgcetc aaaccgtcett

ctgggcaacg atgttgectt gectgaccgac ggecgcettcet

ttgatcggcec acattgtcce tgaggectat gaaggcggec

ggtgacgaca ttgtcatcga cgccgagaac aatgccatca

gaaattgagt cgcgccgege tcgetggacce cagecggcetce

ctcgecacct attctaagtt agtctccaac gectccaagg

gactag

<210> 116

<211> 581

<212> PRT

<213> Ashbya gossypii
<400> 116

Met Met Ser His Arg Arg Phe Ser Thr

1 5
Leu Asn Arg Tyr Ser Arg Val Ile Thr
20 25
Ser Gln Ala Met Leu Tyr Ala Thr Gly
35 40
Lys Ala Gln Val Gly Val Gly Ser Cys
50 55

Asn Met His Leu Met Asp Leu Asn Asn

65 70
Arg Ala Gly Leu Lys Ala Met Gln Phe
85
Gly Ile Ser Met Gly Thr Thr Gly Met
100 105
Glu Ile Ile Ala Asp Ser Phe Glu Thr

115 120

Ala Gln

10

Glu Pro

Phe Gly

Trp Trp

Arg Val

75
Asn Thr
90

Arg Tyr

Met Met

atcctagggg acatctccag
agatcaccgg gaaggagggg
acgcattcat ccgcgeectg
tcatcaggta tgaaggcccc
ccgegetgat gggctacggt

ccggeggcete ccacgggttt

caattgcgct cgtgcaagac
acctccttgt gccaaaagaa
cacgctacaa gaggggcacg

gttgtgtctt ggacagcgac

Arg Leu Arg Glu Gly

15
Arg Ala Gln Gly Ala
30
Asp Gly Asp Phe Ala
45
Ser Gly Asn Pro Cys
60

Ala Ala Ser Val Asp

80
Ile Gly Val Ser Asp
95
Ser Leu GIn Ser Arg
110
Met Gly Gln His Tyr

125
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1200
1260
1320
1380
1440

1500

1560
1620
1680
1740

1746
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Asp Gly

130
Ile Met
145

Gly Thr

Lys Lys

Ser Lys

Cys Pro

210
Ala Ser
225

Phe Pro

Asp Ala

Leu Thr

Gly Gly

290

Ala Gly

305

Thr Pro

Asp Leu

Glu Asn

Leu Lys

Asn Val Ala Ile Pro

135
Ala Met Ala Arg His
150
[le Met Ala Gly Ser
165
Ile Asp Val Val Ser
180

Gln Ile Thr Glu Glu

195
Gly Pro Gly Ser Cys
215
Ala Ala Glu Val Leu
230
Ala Tle Ser Glu Gln
245

Met Arg Lys Ala Leu

260
Arg Glu Ala Phe Glu
275
Ser Thr Asn Ala Val
295
Val Lys Leu Thr Pro
310

Leu Leu Gly Asp Phe

325
Ile Glu Val Gly Gly
340
Gly Phe Met His Gly
355

Glu Arg Ala Ala Lys

Ser

Asn

Pro

200

Gly

Lys

Asn

280

Leu

Asp

Lys

Thr

Asp

360

Cys Asp

Arg Pro

Cys Ser

170

Phe Gln

185

Ser Arg

Gly Met

Leu Thr

Leu Ala

250

Leu Asn

265

His Leu

Asp Phe

Pro Ser

330

345

Ala Leu

Lys

Ser

155

Asp

Tyr

Leu

235

Thr

Val

Val

Thr

Asn

140

Ser

Tyr

Val

Thr

220

Pro

Cys

Arg

Tyr

300

Arg

Lys

Val

Met

Met

Thr

Val

205

Asn

Asp

Pro

Val

285

Tyr

Lys

Thr

365

Pro Gly

Val Tyr

Arg Leu

175

Gln Tyr

190

Arg His

Asn Thr

Ser Ser

255

Arg Asp

270

Ala His

Ser Asn

Val Met

335
Phe Leu
350

Gly Asp

Val

160

Pro

Leu

Met

Leu

Thr

Ser

Lys

320

Tyr

Thr

Thr Ala Pro Leu Pro Glu Gly Gln Asp

- 251 -
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Ile Ile Arg Pro Val

385
Ile Leu Tyr Gly Ser
405
Gly Lys Glu Gly Thr
420
Glu Asn Ala Phe Ile
435

Glu Lys Thr Val Val

450
Gly Met Pro Glu Met
465
Leu Gly Asn Asp Val
485
Ser His Gly Phe Leu
500

Gly Pro Ile Ala Leu

515
Glu Asn Asn Ala Ile
530

Arg Arg Ala Arg Trp
545
Leu Ala Thr Tyr Ser

565
Leu Asp Ser Asp Asp

580
<210

> 117
211> 1704

<212> DNA

375

Ser GIn Pro Leu Asn

390
Leu Ala Pro Gly Gly
410
Phe Phe Gln Gly Arg
425
Arg Ala Leu Glu Glu
440

Val Ile Arg Tyr Glu

455
Leu Lys Pro Ser Ser
470
Ala Leu Leu Thr Asp
490
Ile Gly His Ile Val
505

Val Gln Asp Gly Asp

520
Asn Leu Leu Val Pro
535
Thr Gln Pro Ala Pro
550
Lys Leu Val Ser Asn

570

<213> Laccaria bicolor

380

Pro Arg Gly His Leu

395
Ala Val Gly Lys Ile
415
Ala Arg Val Phe Asp
430
Gly Gln Ile Lys Lys
445

Gly Pro Lys Gly Gly

460
Ala Leu Met Gly Tyr
475

Gly Arg Phe Ser Gly

Pro Glu Ala Tyr Glu
510

Asp Ile Val Ile Asp

525
Lys Glu Glu Ile Glu
540
Arg Tyr Lys Arg Gly
555
Ala Ser Lys Gly Cys

575

- 252 -

Gln

400

Thr

Ser

Thr
560

Val
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<400> 117
atgaaccggc
ctgtatgcta
gccagcegtcet
atcaaagctt
agcgatggga

attgcagatc

ccecggetgeg
ggacttatgg
gacatcgtgt
gcggaacgceg
ggtatgtaca
ggatcatcat

aaagttatgt

gcgtttgaaa
catctaatag
gtgtcagacc
gatgtgtaca
atcgacggaa
acacacagat

ataaaagaga

gctaagatca
gaagacgatt
gtcattcttce
acaagcttaa
ttcagcggceg
gggcccatag

atcgagctcc

gccectcaagg

catgggtgtg

<210> 118

acagcagggt
cggacggcat
ggtacgaggg
cacttacaaa
tcagcatggg

aagtagagac

ataaaaatat
tgtatggtgg
ccgetttceca
aacgatataa
cagcaaacac
cctteccage

acaaccttct

atgctatggt
ctatggctca
gcaccccectt
agatcggtgg
ataatatgac
acggcgaact

cagggcacat

caggcaaaga
tcgtcaaggce
ggtatctcgg
tcatgggagc
gatcccatgg
cgctegtcag

gegtctcace

tatcccaggg

tgacggacgc

ggtcacccaa
caaaacggat
taatccatgc
gtctggtatc
aacgcgeggce

cgctgecgga

geetggtgtt
gacaattcgt
gtcctacgga
taccgttcga
tatggcaagt
cgaatccctg

tgagaaaaac

cctcacgatg
ctcegtgggce
cctecgecgac
aatcccaaaa
tgtcacgggt
ggattctcga

ccgaatcctce

aggcttggaa
cgtcgaaagc
ccctcaggga
cggcttggga
gttttgtatt
ggacggagac

cgaggagtta

aacgttgtac

atga

cccaaagacc
gatgacttca
aataaacatc
ataggctacc
atgtcctact

ggacaccatc

ctgatggccc
gcegggtegt
aagtacctgc
catgcctgcec
gcggeggage
gaaaaacaca

atacttccac

attctaggcg
attaaattgg
atcaaaccca
attttggcgt
cgaaccctcg
caagacgtta

aaaggcaatc

tttactggca
gggtctatca
ggacctggca
ttggacgttg
ggacacgtcg
accattgtcg

acgaagagaa

aagtatacta

aaggtgctag
acaaagccat
tcettggtcet
agtttggtac

ccctecaatce

tcgacgggat

ttgggegtcet
gtgaaggagc
aggacggaaa
caggaccagg
cactggggat
acgagtgtgc

gggatatcat

gttccaccaa
atatcgacga
gtggcaaata
tcttgctaaa
gcgaaaacct
ttcgacctct

ttgctectgg

aggcacggac
aaaagggtga
tgcctgagat
cctgtctcac
ttccecgaggce
tcgatgccat

aagagtcttg

agagtgttac

tcaggccatg
ggtcggegte
gggtcaagaa
cgttggagtc
ccgagacctg

ggtcgtegtt

caaccgccct
gccacagttg
gacacccgaa
cgcttgtggt
gacagtcccc
ttcgattggg

gactagatcc

tgcagttctc
cttccaaaac
tgtcatggaa
gaacaagcta
tgaggaatgg
caacaaaccc

cggtgeggtg

tttcgacaca
aaaaacggtc
gctgaaaccce
agatggaaga
acaggttggt
caagaacact

gattccacct

agacgcgage
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60
120
180
240
300

360

420
480
540
600
660
720

780

840
900
960
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1080
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<211> 567

<212> PRT

<213> Laccaria bicolor

<400> 118

Met Asn Arg His Ser Arg Val Val Thr Gln Pro Lys Asp Gln Gly Ala

1 5 10 15

Ser Gln Ala Met Leu Tyr Ala Thr Asp Gly Ile Lys Thr Asp Asp Asp
20 25 30

Phe Asn Lys Ala Met Val Gly Val Ala Ser Val Trp Tyr Glu Gly Asn

35 40 45
Pro Cys Asn Lys His Leu Leu Gly Leu Gly Gln Glu Ile Lys Ala Ser
50 55 60
Leu Thr Lys Ser Gly Ile Ile Gly Tyr Gln Phe Gly Thr Val Gly Val
65 70 75 80
Ser Asp Gly Ile Ser Met Gly Thr Arg Gly Met Ser Tyr Ser Leu Gln
85 90 95

Ser Arg Asp Leu Ile Ala Asp Gln Val Glu Thr Ala Ala Gly Gly His

100 105 110
His Leu Asp Gly Met Val Val Val Pro Gly Cys Asp Lys Asn Met Pro
115 120 125
Gly Val Leu Met Ala Leu Gly Arg Leu Asn Arg Pro Gly Leu Met Val
130 135 140
Tyr Gly Gly Thr Ile Arg Ala Gly Ser Cys Glu Gly Ala Pro Gln Leu
145 150 155 160

Asp Ile Val Ser Ala Phe Gln Ser Tyr Gly Lys Tyr Leu Gln Asp Gly

165 170 175
Lys Thr Pro Glu Ala Glu Arg Glu Arg Tyr Asn Thr Val Arg His Ala
180 185 190
Cys Pro Gly Pro Gly Ala Cys Gly Gly Met Tyr Thr Ala Asn Thr Met
195 200 205
Ala Ser Ala Ala Glu Ala Leu Gly Met Thr Val Pro Gly Ser Ser Ser

210 215 220

- 254 -



Phe Pro Ala Glu

225

Lys

Met

Val

Thr
305

Asp

Lys

Leu

Ser

Thr

Met

Val

Thr

290

Pro

Val

Asn

Arg

370

Lys

Phe

Lys

Met

Arg

Ser

275

Phe

Tyr

Lys

Asp

Lys

435

Tyr

Ser

260

Thr

Lys

Leu

Lys

Leu

340

Asn

Asp

Arg

Thr

Thr

420

Gly

Ser Leu Glu Lys

230

Asn Leu Leu Glu

245

Ala Phe Glu Asn

Asn Ala

Leu Asp

Ala Asp

310

Val

Ile

295

Ile

Leu
280

Asp

Lys

[le Gly Gly Ile

325

Ile Asp Gly Asn

Leu Glu

Glu

Trp

360

Val Ile Arg Pro

[le Leu

390
Gly Lys
405

Glu Asp

Glu Lys

Gly Gly Pro Gly Met

450

375

Lys

Asp

Thr

Pro

455

Gly

Gly

Phe

Val

440

Gly Ala Gly Leu Gly Leu Asp

His

Lys

265

His

Asp

Pro

Pro

Asn

345

Thr

Leu

Asn

Leu

Val

425

Val

Met

Val

Asn Glu

235
Asn Ile
250

Met Val

Leu Ile

Phe Gln

Ser Gly

Lys Ile

330

Met Thr

His Arg

Asn Lys

Leu Ala

395
Glu Phe
410

Lys Ala

Ile Leu

Leu Lys

Ala Cys

Cys Ala

Leu Pro

Leu Thr

Ala Met

285

Asn Val

300

Lys Tyr

Leu Ala

Val Thr

Tyr Gly

Pro Ile
380

Pro Gly

Thr Gly

Val Glu

Arg Tyr

445
Pro Thr
460

Leu Thr

Ser

Arg

Met

270

Ser

Val

Phe

Lys

Lys

Ser

430

Leu

Ser

Asp

- 255 -

Asp Ile

255

Ile Leu

His Ser

Asp Arg

Met Glu

320
Leu Leu
335

Arg Thr

Leu Asp

Glu Thr

400
Ala Arg
415

Gly Ser

Gly Pro

Leu Ile

Gly Arg
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465 470

Phe Ser Gly Gly Ser His

485
Ala Gln Val Gly Gly Pro
500
Val Val Asp Ala Ile Lys
515
Glu Leu Thr Lys Arg Lys
530

Ser Gln Gly Thr Leu Tyr

545 550

His Gly Cys Val Thr Asp
565

<210> 119

<211> 1797

<212> DNA

475

480

Gly Phe Cys Ile Gly His Val Val Pro Glu

490

495

Ile Ala Leu Val Arg Asp Gly Asp Thr Ile

505
Asn Thr Ile Glu Leu
520
Glu Ser Trp Ile Pro
535

Lys Tyr Thr Lys Ser

555

Ala

<213> Coprinopsis cinerea

<400> 119

atgccgccaa aatatctccc aattcgtegt caatggcetcece

acaaccgcac ggtgcagtga caagcccgtc ctgaaccggt

cccaaggacc agggagcaag tcaggctatg ctctatgceta

gcggacttca acaagccgat ggtcggtgtce geccagegtat

aacaagcacc ttctcggact tggccaggaa atcaaggcett

ataggctacc agtttggtac ggtcggtgtc agcgacggta

atgtcgtatt ccctccagtc gegagactta atcgcectgacc

ggtcatcatc tcgatggcat ggtagtagtc cctgggtgceg

ctcatggctc ttggccgtct caaccgacca ggtctcatgg

gcaggctcgt gtgaaggcat gectcaattg gatatcgttt

aaataccttc aagacggaag gacacccaag gctgaggaag

cacgcctgtc ctggtectgg tgettgeggt ggcatgtaca

gcagcggagg ctttgggaat gacccttccee ggttettect

510
Arg Val Ser
525
Pro Ala Leu
540

Val Thr Asp

ggtcagcgag
acagcaggat

cagatggcat

ggtatgaggg

cccttaccga
ttagtatggg
aggtggaaac
acaagaatat
tctacggtgg
ctgctttcca

aacgatacaa

ctgcaaacac

ccttecccage

Pro Glu

Lys Val

Ala Ser

560

aggcttgtct
catcacccag
aaagtcggac

caacccatgc

ggcagacatc
tacgaaagga
tgctgecgga
geetggtgtt
aaccattcgc
ggcctacgga

caccgttcga

aatggcaagt

gcagtcagag
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gagaaacatc
attttgccga
atcctcggag
atcaaactcg

ttgaagccca

gttctcgegt
cgcactgtcg
aagcaggatg
ttgaagggta
ggtttcgtcg
tctggtagca

ggtggacctg

ggtatggatg
atcggacacg
gacatcatct
cttgcegegce
tacaaatacg
<210> 120
<211> 598

<212> PRT

tagagaccaa
gggacatcat
gctcaaccaa
acattgacga

gcggaaaata

tcttgctcaa
gagagaactt
tcatccgacc
acctcgeccc
gcaaagcacg
tcaagaaggg

gaatgcccga

tcgccatctt
tcgttccgga
cggttgacgce
gaaaggctgc

ccaaggttgt

gtctatcggt
gacgcgcetcet
cgcagtcctc
cttccaaaag

tgtcatggaa

gaacaatttg
ggaccgatgg
tctggataag
tggtggcgcec
tgtatttgat
cgagaaaacc

gatgcttaag

gactgacgga
agcgcaagtc
tgtgaagaac
atggaaggca

caccgatgcc

<213> Coprinopsis cinerea

<400> 120

Met Pro Pro

1

Arg Gly Leu

Arg Tyr Ser

35

Ala Met Leu
50

Lys Pro Met

tctgtgatgt
gcctttgaaa
catttgatcg
gtgtccgacce

gatgtctaca

atcgatggta
acgcacaagt
cctatcaagg
gtcgccaaaa
tctgagaacg
gttgttattt

cctaccagtt

cgatttagcg
ggtggccecta
acgatcgagt
cceectetea

agccatgggt

Lys Tyr Leu Pro Ile Arg Arg Gln

5

10

Ser Thr Thr Ala Arg Cys Ser Asp

20

25

Arg Ile Ile Thr Gln Pro Lys Asp

40

Tyr Ala Thr Asp Gly Ile Lys Ser

55

Val Gly Val Ala Ser Val Trp Tyr

acaacttgct
acgcgatggt
ccattgctca
ggataccctt

agatcggtgg

ataacatgac
acggcgagct
agactggtca
tcaccggaaa
acttcgtcaa
tgcggtatct

tggtgatggg

gaggatcgca
tcgeettggt
tgcaggtccc
aggtcaccca

gtgtcactga

Trp Leu Arg

Lys Pro Val
30
Gln Gly Ala
45
Asp Ala Asp
60

Glu Gly Asn

- 257 -

tgagaagaac
cctcaccgtc
ctcagtcggc
ccttgecgac

tatccccaag

tgttactggt
ccacttcgac
catccggatt
agaaggcctt
ggctgtggaa
cggtcctcag

cgctggattg

cggattctgt
cgaggacggc
tgaacccgag
gggcaccctce

tgcttaa

Ser Ala

15

Leu Asn

Ser Gln

Phe Asn

Pro Cys

840
900
960
1020

1080

1140
1200
1260
1320
1380
1440

1500

1560
1620
1680
1740

1797
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65

Asn Lys

Glu Ala

Gly Ile

Asp Leu

130
Asp Gly
145

Leu Met

Gly Thr

Val Ser

Pro Lys

210
Gly Pro
225

Ala Ala

Ala Gln

Met Tyr

Arg Ser

290

His Leu

Asp Ile
100
Ser Met

115

Met Val

Ala Leu

Ile Arg
180

Ala Phe

Ser Glu

260
Asn Leu
275

Ala Phe

70

Leu Gly Leu Gly Gln Glu

85

[le Gly

Gly Thr

Asp Gln

Val Val

150
Gly Arg
165

Ala Gly

Gln Ala

Glu Glu

Cys Gly

230
Leu Gly
245

Glu Lys

Leu Glu

Glu Asn

Tyr

Lys

Val

135

Pro

Leu

Ser

Tyr

Arg

215

Gly

Met

His

Lys

Ala

295

GIn Phe

105
Gly Met
120

Glu Thr

Gly Cys

Asn Arg

Cys Glu

185

Gly Lys

200

Tyr Asn

Met Tyr

Thr Leu

Leu Glu

Asn Ile
280

Met Val

Ser Thr Asn Ala Val Leu His Leu Ile

305

310

90

Gly

Ser

Asp

Pro

170

Tyr

Thr

Thr

Pro

250

Thr

Leu

Leu

75

Ile

Thr

Tyr

Lys

155

Met

Leu

Val

Lys

Pro

Thr

315

Lys Ala

Val Gly

Ser Leu

140

Asn Met

Leu Met

Pro Gln

Gln Asp

205
Arg His
220

Asn Thr

Ser Ser

Ser Ile

Arg Asp

285
Val Ile
300

Ala His

Ser

Val

110

His

Pro

Val

Leu

190

Met

Ser

Leu

Ser

- 258 -

Leu

95

Ser

Ser

His

Tyr
175

Asp

Arg

Cys

Phe
255

Ser

Met

Val

80

Thr

Asp

Arg

Leu

Val

160

Thr

Pro

Ser

240

Pro

Val

Thr

320
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Ile

Phe

Tyr

Asn

385

Lys

His

Lys

Phe

Lys

465

Ser

Val
545

Leu

Lys Leu Asp Ile

325
Leu Ala Asp Leu
340
Lys Ile Gly Gly
355
Leu Ile Asp Gly
370

Asn Leu Asp Arg

Gln Asp Val Ile
405
Ile Arg Ile Leu
420
Ile Thr Gly Lys
435

Asp Ser Glu Asn

450

Lys Gly Glu Lys

Gly Pro Gly Met

485

Ala Gly Leu Gly
500

Gly Gly Ser His

515
Val Gly Gly Pro
530

Asp Ala Val Lys

Ala Ala Arg Lys

Asp Asp

Lys Pro

Ile Pro

Asn Asn
375

Trp Thr

390

Arg Pro

Lys Gly

Asp Phe

455
Thr Val
470

Pro Glu

Met Asp

Gly Phe

535
Asn Thr
550

Ala Ala

Phe Gln

Ser Gly

345
Lys Val
360

Met Thr

His Lys

Leu Asp

Asn Leu

425

Val Lys

Val Ile

Met Leu

Val Ala

Cys Ile

520

Leu Val

Trp Lys

Lys Val

330

Lys Tyr

Leu Ala

Val Thr

Tyr Gly

395
Lys Pro
410

Ala Pro

Phe Val

Leu Arg

475
Lys Pro
490

Ile Leu

Gly His

Glu Asp

Leu Gln

555

Ser Asp

Val Met

Phe Leu

365
Gly Arg
380

Glu Leu

Ile Lys

Gly Lys
445

Glu Ser

460

Tyr Leu

Thr Ser

Thr Asp

Val Val

525
Gly Asp
540

Val Pro

Arg

350

Leu

Thr

His

Leu

510

Pro

Glu

Ala Pro Pro Leu Lys

- 259 -

Ile

335

Asp

Lys

Val

Phe

Thr

415

Val

Arg

Ser

Pro

Val

495

Arg

Pro

Val

Pro

Val

Asn

Asp

400

Val

480

Met

Phe

Ser

560

Thr
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565 570 575

Gln Gly Thr Leu Tyr Lys Tyr Ala Lys Val Val Thr Asp Ala Ser His

580 585 590
Gly Cys Val Thr Asp Ala
595
<210> 121
<211> 1791
<212> DNA

<213> Cryptococcus neoformans

<400> 121

atgctttcaa gacgcatcgc tactgcaagc ccagceccgcetc atactagage attccatgeg 60
tcggetgceca aggectcgaa agaggtcata atgaatcgtt actctaggac tattactcaa 120
cctaaggctc aaggcgettc tcaggccatg ctttacgecca cggaaggcat tgtgaatgac 180
gaagacttca ataaggccat ggttggecgtt gccagtgttt ggtacgaagg caacccatge 240
aatcgacaca ttttgggcect tggccagagg gtgaagaagt ctcttatgaa tgctggceatc 300
gttggctacc aatttggtac tgtcggtgtc tctgacggta ttagcatggg tacctctgga 360
atgtcttact ccctgcaatc tcgtgacctc attgccgact ctgttgagac ggetgetggt 420
ggtcattggc tggatgggat ggtcgtttta cctggttgeg ataaaaacat gectggtget 480
ttgattgctc tcggtcgact taatcgaccc agtatgatgg tttatggegg tactatccgt 540
cctggetcett gtggcggaga ggtgctcecgac attgtgtcag ctttccagag ttatggacga 600
tacctccaag aaggccaaac acctgaggct gaaaagaccc gctacaatac cattcgaaac 660
gcatgtcctg gtecctggage ctgtggagge atgtacactg ctaacacaat tgegtccgec 720
tccgaagect tgggtatgac tcecttcectggg tegtegtett tcectgegga atatcctgaa 780
aagcatgcgg aatgtgacgce tgttggcecgag actatgegeca aggttttgga agataacctt 840
ctccccagac aaatcatgac caggcagget ttcgaaaatg caatggcectct tacaatggceg 900
ctcggtggat ctaccaacgt tgttctccat ttgatcgecca tcgetcggte ggttggtatce 960
aaccttacca ttgacgattt ccaaacggtc tccgatcgag tacctttget ggecgatctce 1020
aaacccagtg gtaaatacgt tatggaagac atcaacacca tcggtggcac gccttecegte 1080
attcactatc tgatcaaaaa cggaattatg accggtgacg agatgaccat caccggtaag 1140
actcttggag agaattgtga tcgectgggtg gaggagcacg gtagcaagtg ggaaggacag 1200
aagattttgc gacctattaa cgatcctctt aagtccactg gacacatccg aattctgcegce 1260
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ggtaatcttg
accggtaaat
tctatcaaaa

cctggtatgce

gatgtcgcett
catgtcgttc
attcatattg
cgcagaaagg
tacgcccgag
<210> 122
<211> 596
<212> PRT
<213>

<400> 122

ccectggagg
geegggettt
agggagagaa

ctgaaatgct

gtctgacaga
cggaggccca
atgcecgttgce
agaactgggt

ctgttaccga

tgctgtctct
cgatgatgag
aactgttgtt

caaacctacc

tggacgattt
ggttggagga
gaacactttg
tgccectcect

tgcttctcat

Cryptococcus neoformans

aagatcacag
gagggcttcg
gtcttgaggt

agtttgatca

agcggaggtt
cccattgett
tctgtggacg
ctcaaggtca

ggatgtgtca

Met Leu Ser Arg Arg Ile Ala Thr Ala Ser Pro

1

Ala Phe His

Arg Tyr Ser

35

Ala Met Leu
50

Lys Ala Met

65

Asn Arg His

5

10

Ala Ser Ala Ala Lys Ala Ser Lys

20

25

Arg Thr Ile Thr Gln Pro Lys Ala

40

Tyr Ala Thr Glu Gly Ile Val Asn

55

Val Gly Val Ala Ser Val Trp Tyr

70

75

Ile Leu Gly Leu Gly Gln Arg Val

85

90

Asn Ala Gly Ile Val Gly Tyr Gln Phe Gly Thr

Gly Ile Ser

115

100

105

Met Gly Thr Ser Gly Met Ser Tyr

120

gcaaagaagg
tgaaggccgt
accttggccc

tgggegetgg

ctcatggctt
tggttcaaga
tatccgacga
ctcacggaac

cggatgctta

Ala Ala His

Glu Val Ile

30

Gln Gly Ala
45

Asp Glu Asp

60

Glu Gly Asn

Lys Lys Ser

Val Gly Val
110
Ser Leu Gln

125

Asp Leu Ile Ala Asp Ser Val Glu Thr Ala Ala Gly Gly His
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cttgegettt
cgaaagcggt
caagggcgga

tctaggatat

cgttgttggce
cggcgatgtt
agagatggcc
attgctcaaa

a

Thr Arg

15
Met Asn

Ser

Phe Asn

Pro Cys

80
Leu Met
95
Ser Asp

Ser Arg

Trp Leu

1320
1380
1440

1500

1560
1620
1680
1740

1791
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Asp
145

Leu

Ser

Pro
225

Ser

Arg

Thr
305

Asn

Leu

Thr

130

Gly

Thr

210

Gly

Tyr

Lys

290

Asn

Leu

Met

370

135
Met Val Val Leu Pro
150
Ala Leu Gly Arg Leu
165
Ile Arg Pro Gly Ser
180

Phe Gln Ser Tyr Gly

195
Glu Lys Thr Arg Tyr
215
Ala Cys Gly Gly Met
230
Ala Leu Gly Met Thr
245

Pro Glu Lys His Ala

260
Val Leu Glu Asp Asn
275
Phe Glu Asn Ala Met
295
Val Val Leu His Leu
310

Thr Ile Asp Asp Phe

325
Asp Leu Lys Pro Ser
340
Gly Gly Thr Pro Ser
355
Thr Gly Asp Glu Met

375

Gly

Asn

Cys

Arg

200

Asn

Tyr

Leu

Leu

280

Val
360

Thr

Cys

Arg

185

Tyr

Thr

Thr

Pro

Cys

265

Leu

Leu

Thr

Lys

345

Asp Lys
155

Pro Ser

Leu Gln

Ile Arg

Ala Asn

235
Gly Ser
250

Asp Ala

Pro Arg

Thr Met

315

Val Ser

330

Tyr Val

His Tyr

Thr Gly

140

Asn

Met

Val

Asn

220

Thr

Ser

Val

300

Arg

Asp

Met

Leu

Lys

380

Met Pro

Met Val

Leu Asp

Ala Cys

Ser Phe

270
Ile Met
285

Leu Gly

Ser Val

Arg Val

Glu Asp

350
Ile Lys
365

Thr Leu

- 262 -

Gly Ala

160
Tyr Gly
175

Ile Val

Thr Pro

Pro Gly

Ser Ala

Pro Ala

255

Thr Met

Thr Arg

Gly Ser

320

Pro Leu

335

Ile Asn

Asn Gly

Gly Glu
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Asn Cys Asp Arg Trp Val

385

Lys Ile Leu Arg Pro

405

390

Arg Ile Leu Arg Gly Asn

Thr Gly Lys
435

Asp Glu Glu

450
Gly Glu Lys
465

Pro Gly Met

Gly Leu Gly

Gly Ser His

515
Gly Gly Pro
530
Ala Val Ala
545

Arg Arg Lys

Thr Leu Leu

Val Thr Asp

595
<210> 123
<211> 1833

<212> DNA

420

Glu

Gly

Thr

Pro

Tyr
500

Gly

Asn

Lys

580

Gly

Phe

Val

485

Asp

Phe

Thr

Asn

565

Leu

Val

Val

470

Met

Val

Val

Leu

Leu
550

Trp

Glu Glu His

Asn Asp Pro

Leu Ala Pro

425

Arg Phe Thr
440

Lys Ala Val

455

Val Leu Arg

Leu Lys Pro

Ala Cys Leu
505

Val Gly His

520
Val Gln Asp
535

Ser Val Asp

Val Ala Pro

Tyr Ala Arg Ala Val

585

Gly Ser Lys

Leu Lys Ser

Gly Lys Cys

Glu Ser Gly

460

Trp

Thr

Val

Arg

445

Ser

Glu Gly Gln

400
Gly His Ile
415
Ser Lys Ile
430

Ala Phe Asp

Ile Lys Lys

Tyr Leu Gly Pro Lys Gly Gly

475
Thr Ser Leu

490

Ile

480
Met Gly Ala

495

Thr Asp Gly Arg Phe Ser Gly

Val Val Pro

Gly Asp Val
540

Val Ser Asp

555

Pro Leu Lys

570

Thr Asp Ala

525

Ile

Val

Ser

Ala Gln Val

His Ile Asp

Glu Met Ala

560

Thr His Gly
575

His Gly Cys

590

- 263 -
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<213> Ustilago maydis

<400> 123

atgctgcgat ccgecctcag tceccectcagea cgttgegtee tgegeggegg cctegectec 60
cgccgegete tccacaccte ctcagecget ctcaacacag agegegetcece geecgggeget 120
ctaaacaagt actcgcgtat catcacccgg cccaaggatc agggagcatc gcaagccatg 180
ctctacgcca ccgacggcecat ccagtcggac gaggacctca cgegtgetat ggttggtatce 240
ggctcgattt ggtacgaggg caacccatgc aacgcgcacc tgctcgecat ctcgcagege 300
gtcaaaaagt cggtgcagca agccggtctc accggttatc agtttggatc tgtcggtgtt 360
tcggatggta tctcgatggg tacagacgec atgtcgtact cgctcececgtce gegtgatcetg 420
atcgctgact cggtggaatc ggcttgeggt ggtcattgge ttgatggetg tgtggtgatt 480
cccggttgeg acaagaacat gectggtgtg ctgatggetce tcggecgtcet gaatcegtcecec 540
ggaatcatgc tctacggegg aacgatccgt cccggtggat gtgctagegt cgagggceacg 600
ctcgacattg tctctgettt ccagtcgtac ggccagtacc tcgccaacgg aggctctecg 660
gctgctgaaa agattcgcta tgacaccgtc cgcaacgcect gtccecggtcee cggtgegtge 720
ggtggcatgt acaccgccaa caccatgget tcatgegecg aggcetctegg catgacgcetce 780
ccaggtagct cgtcgttcce ggcagaatac cctgaaaaga tcgceccgaage cgaaaatatg 840
ggagccgeca tgegectegt cctcgaaaag gacatcaagce cgcegegacat catgacgega 900
tccgecttceg aagatgegat cgcetctcacce atggttctceg gaggcagcecac gaatgcagtce 960
ttacatctga ttgctgtcge tcactcggtc ggcatcgage tcagcattga cgacttccag 1020
cgcatcgcecg acgtgactcce attccttgec gacctcaage cgtcgggcaa gtacgtgatg 1080
gaagatgttc actcgaaact cggcggtatc ccgacgatta ttcagtactg catcgagaac 1140
aagctgatga agggtgaaca catgaccgtc accggtcgaa cgettgecga gaacgtcgac 1200
cgatggacgc acgagcgcegg caaactgect gcaggccaag acgtgcetcecg accgatcgac 1260
aagcctctca agagcaccgg ccacattcga atcctcaagg gcaatcttge gectggtgge 1320
gcegtcegeca agatcactgg aaaagagggt ctgcegattca caggtaaage gegegtettt 1380
gacaccgaag atgccatggt tggcgcecgtt gaaaagggcg agatcaagaa gggtgaaaag 1440
acagtgatcg tgttgcgcecta caagggtcct aagggtggac ctggtatgec cgagatgcetce 1500
aaacctacca gtttgatcat gggcgetggt cttgggcagg atgtagectg tttgaccgac 1560
ggtcggttct ccggtggaag tcacggtttc gtcatcggtc acgtcgttcc cgaggcacag 1620
gtcggaggtc cgatcggect cgtaaaggat ggtgatgtga tcagcatcga tgecgagacce 1680
aacacgttgg agcttgtcgg tgtatccget gecgatctcg agtcccgaag agagtcegtgg 1740
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aagcctctac cgctcaaacc gaaatcgggce cacctgetca agttcecgttceg taacgttgec

gatgcttcge atggttgcat caccgatatg tga

<210> 124

<211> 610

<212> PRT

<213> Ustilago

<400> 124

Met Leu Arg

Gly Leu Ala

Thr Glu Arg
35
Thr Arg Pro
50

Asp Gly Ile

65

Gly Ser Ile

Ile Ser Gln

Tyr Gln Phe
115

Asp Ala Met

130
Val Glu Ser
145

Pro Gly Cys

Leu Asn Arg

Ser

Ser
20

Ala

Lys

Trp

Arg

100

Ser

Asp

Pro

180

maydis

Ala

5

Arg

Pro

Asp

Ser

Tyr

85

Val

Ser

Tyr

Cys

Lys

165

Leu Ser Pro

Arg Ala Leu

Pro Gly Ala

40

Gln Gly Ala
55

Asp Glu Asp

70

Glu Gly Asn

Lys Lys Ser

Val Gly Val
120

Ser Leu Pro

135
Gly Gly His
150

Asn Met Pro

Ile Met Leu

Ser Ala Arg Cys

10
His Thr Ser Ser
25

Leu Asn Lys Tyr

Ser GIn Ala Met
60

Leu Thr Arg Ala

75
Pro Cys Asn Ala
90
Val Gln Gln Ala
105

Ser Asp Gly Ile

Ser Arg Asp Leu

140
Trp Leu Asp Gly
155
Gly Val Leu Met
170
Tyr Gly Gly Thr

185

Val

Ser
45

Leu

Met

His

Ser

125

Cys

Leu Arg Gly

15
Ala Leu Asn
30

Arg Ile Ile

Tyr Ala Thr

Val Gly Ile

Leu Leu Ala
95

Leu Thr Gly

110

Met Gly Thr

Ala Asp Ser

Val Val Ile

160

Leu Gly Arg
175

Arg Pro Gly

190
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1800

1833
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Gly Cys

Ser Tyr

210
Ile Arg
225

Gly Gly

Gly Met

Lys Ile

Glu Lys

290

Asp Ala

305

Leu His

Asp Asp

Lys Pro

385

Arg Trp

Arg Pro

Tyr

Met

Thr

275

Asp

Leu

Phe

Ser

355

Pro

His

Thr

Ser

Asp

Tyr

Leu

260

Thr

Met

His

Asp

420

Val

Tyr

Thr

Thr

245

Pro

Lys

Leu

325

Arg

Lys

Thr

Glu
405

Lys

Glu

Leu

Val

230

Ala

Gly

Pro

Thr

310

Val

Tyr

Val

390

Arg

Pro

Lys Gly Asn Leu Ala Pro

Gly Thr Leu Asp

200
Ala Asn Gly Gly
215

Arg Asn Ala Cys

Asn Thr Met Ala
250

Ser Ser Ser Phe

265
Asn Met Gly Ala
280
Arg Asp Ile Met
295

Met Val Leu Gly

Ala His Ser Val

330
Ala Asp Val Thr
345
Val Met Glu Asp
360
Gln Tyr Cys Ile
375

Thr Gly Arg Thr

Gly Lys Leu Pro

410

Leu Lys Ser Thr
425

Gly Gly Ala Val

Ile Val

Ser Ala

205

Phe Gln

Ser Pro Ala Ala Glu Lys

220

Pro Gly Pro Gly Ala Cys

235

Ser Cys

Pro Ala

Ala Met

Thr Arg

300

Pro Phe

Val His

Glu Asn

380

Leu Ala

395

Ala Gly

Gly His

Ala Lys

Ala Glu

Glu Tyr

270
Arg Leu
285

Ser Ala

Thr Asn

Glu Leu

Leu Ala

350
Ser Lys
365

Lys Leu

Glu Asn

Gln Asp

Ile Arg
430

Ile Thr

- 266 -

240
Ala Leu
255

Pro Glu

Val Leu

Phe Glu

320

Ser Ile

335

Asp Leu

Leu Gly

Met Lys

Val Asp

400
Val Leu
415

Ile Leu

Gly Lys
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435

Glu Gly Leu

450
Ala Met Val
465

Thr Val Ile

Pro Glu Met

Gln Asp Val

515
Gly Phe Val
530
Ile Gly Leu
545

Asn Thr Leu

Arg Glu Ser

Leu Lys Phe
595

Asp Met

610
<210> 125
<211> 1770
<212> DNA
<213>

<400> 125

atgtcgacga catgtgcttg caccacagca aagaaggatc gcccagcacc aggtgatctg
aatcggtact cgcgcttgat aacgcaacca aaagatcagg gtgcatcaca ggcaatgttg

tatgccacgce acggaatcca gtcagatgag gatttacgac gtgccatggt tggegtggec

440

455

470

520

535

550

600

Malassezia globosa

505

585

490

570

475

555

Arg Phe Thr Gly Lys Ala Arg Val Phe

460

Gly Ala Val Glu Lys Gly Glu Ile Lys

Ala Cys Leu Thr Asp Gly Arg Phe Ser

Ile Gly His Val Val Pro Glu Ala Gln

540

Val Lys Asp Gly Asp Val Ile Ser Ile

Glu Leu Val Gly Val Ser Ala Ala Asp

Trp Lys Pro Leu Pro Leu Lys Pro Lys

Val Arg Asn Val Ala Asp Ala Ser His

445

Asp Thr Glu Asp

Lys Gly Glu Lys

Val Leu Arg Tyr Lys Gly Pro Lys Gly Gly Pro

510

Gly Gly

525

Gly

495

Leu Lys Pro Thr Ser Leu Ile Met Gly Ala Gly Leu

Ser

480

Met

His

Val Gly Gly Pro

Asp Ala

Leu Glu

Ser Gly

590
Gly Cys

605

- 267 -

Ser
575

His

Thr
560

Arg

Leu

Thr

ZIHSd 10-2011-0063576



agtgtctggt
cgagattctc
gacggtatta
gccgacageg
gggtgtgaca
attatggtat

gacattgtga

gccgaaaaga
ggtatgtaca
ggcagtagct
ccaacgatgc
gcattcgaag
cacctgctcg

gtgagtgatt

gacgtacaca
ctcatgaaag
tgggttgcag
ccgatcaagc
attgccaaga
acggaagatg

gtggtgatac

ccaacgagtt
cgctttageg
ggtgggecega
tcgatccaga
cceeggectce
gcaagtcagg
<210> 126
<211> 589

<212> PRT

acgaaggcaa
tcgacagggc
gcatgggaac
ttgaaagctg
agaacatgcc
atggtggcac

gegegttceca

tccgetacga
cggccaatac
ctttcectge
gcatgctgcet
atgcaatggt
ccatggcccg

caactccgtt

ccgtactggg
gtgagcacat
agcgeggtcec
gtacaggcca
tcacaggcaa
acatggtgca

ttcgctacaa

tgatcatggg
gcggttcgcea
ttgcecttgt
tcaacaatgt
ttacagtcaa

getgtgtgac

cccatgcaac
cggcctgaca
cagtgccatg
catgggtggc
gggtgtgcte
gattcgcecect

gagttacgga

cactgtacgt
catggcatca
cgaatacaac
tgagaagaac
acttacgatg
aagcgtgggce

ccttgccaat

cggcattcct
gactgtaacg
catgcccaag
catccgtgtt
ggaaggtctc
tgctgtcgag

aggtcccaag

cgcaggtctce
cggcttegtg
gcgggatgge
ctcagacgag
ccagggeggac

agatgcatga

<213> Malassezia globosa

gcgcacttge
ggctaccaat
tcgtactcgce
cattggcttg
atggcacttg
ggccactgeg

cagtacctgg

catgcgtgcc
tgtgcagagg
gagaagaagg
attcgcccgce
gtgetgggtg
gtagacctat

ctgaagccaa

tcegttgtac
ggtcgaacac
gaccaagatg
ctttacggca
gaatttacag
caagggacga

ggcggtccag

ggtcacgacg
attggacatg
gatgaaatca
gagctcgege

ttgtataaat

tgggegttgg
ttggcacagt
ttccgagtcg
atggatgtgt
gcegtcetgaa
gatcgatcac

catcaggcgg

caggaccagg
tgctgggtat
ccgaatgtga
gagatattat
ggtcgacgaa
ctatcgatga

gtggccagta

actacttgat
tgcgtgaaaa
ttcteegecec
acctagctcc
ggaaagcacg
tcaaaaaggg

ggatgcctga

ttgcttgect
tcgttcecga
ctatcgatgc
agcgeegegce

acacgcgact

acagcgaatt
cggegtgtct
ggatctcatt
tgtggtgcca
tcgtccaggce
aggtacactt

cacgcccgat

tgcttgeggt
gacactaccc
cagtattggg
gacgcgceage
tgctgtattg
cttccaacgc

cgtcatggaa

tgagaacaaa
ctgtgagcaa
catcgacaag
cggtggtgct
cgtatttgac
cgagaagact

aatgctcaag

cacagacggc
agcacaagag
ggtgaacaac
cgcttggeaa

cgtatcaaac
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240
300
360
420
480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740

1770
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<400> 126
Met Ser Thr
1

Pro Gly Asp

Gln Gly Ala
35
Asp Glu Asp

50

Glu Gly Asn
65

Arg Asp Ser
Val Gly Val
Ser Leu Pro

115

Gly Gly His
130

Asn Met Pro

145

[le Met Val

Thr Gly Thr

Leu Ala Ser
195
Val Arg His

210
Ala Asn Thr
225

Gly Ser Ser

Thr

Leu

20

Ser

Leu

Pro

Leu

Ser

100

Ser

Trp

Gly

Tyr

Leu

180

Met

Ser

Cys

Asn

Arg

Cys

Asp

85

Asp

Arg

Leu

Val

165

Asp

Cys

Phe

Ala Cys Thr

Arg Tyr Ser

Ala Met Leu
40
Arg Ala Met

55

Asn Ala His
70

Arg Ala
Gly Ile Ser
Asp Leu

120

Asp Gly Cys

135

Leu Met

150

Gly Thr

Ile Val Ser

Thr Pro Asp

200

Pro Gly Pro
215

Ser Cys Ala

230

Pro Ala Glu

Thr

Arg

25

Tyr

Val

Leu

Leu

Met

105

Val

Leu

Arg

Gly

Tyr

Ala
10

Leu

Leu

Thr

90

Asp

Val

Pro
170

Phe

Val

Asn Glu Lys Lys

Lys

Thr

Val

Thr

Ser

Val

Arg

155

Lys

Cys

Leu

235

Lys

Thr

His

60

Val

Tyr

Ser

Val

Pro
140

Leu

His

Ser

Gly
220

Gly

Asp Arg Pro
15
Gln Pro Lys
30
Gly Ile Gln
45

Ser Val Trp

Gly Gln Arg

GIn Phe
95

Ala Met Ser

110

Cys

Ser

125

Gly Cys Asp

Asn Arg Pro

Cys Ser
175
Tyr

190

Arg Tyr Asp
205
Gly Met Tyr

Met Thr Leu

Glu

- 269 -

Ala

Asp

Ser

Tyr

80

Thr

Tyr

Met

Lys

Tyr

Thr

Thr

Pro

240

Cys
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Asp

Pro

Thr

Met

305

Val

Tyr

Val

Val

Arg

385

Pro

Pro

Thr

Val

Arg
465

Pro

Ser

Arg

Met

290

Ser

Val

His

Thr

370

450

Tyr

Thr

Ile

Asp

275

Val

Arg

Asp

Met

Tyr

355

Pro

Lys

Lys

435

Lys

Ser

245

Gly Pro

260

Ile Met

Leu Gly

Ser Val

Ser Thr

325
Glu Asp
340

Leu Ile

Arg Thr

Met Pro

Arg Thr

405

420

Ala Arg

Gly Thr

Gly Pro

Leu Ile

485

250

Thr Met Arg Met Leu Leu
265
Thr Arg Ser Ala Phe Glu
280
Gly Ser Thr Asn Ala Val
295
Gly Val Asp Leu Ser Ile

310 315

Pro Phe Leu Ala Asn Leu
330
Val His Thr Val Leu Gly
345
Glu Asn Lys Leu Met Lys
360
Leu Arg Glu Asn Cys Glu

375

Lys Asp Gln Asp Val Leu
390 395
Gly His Ile Arg Val Leu
410
Ala Lys Ile Thr Gly Lys
425
Val Phe Asp Thr Glu Asp

440

Ile Lys Lys Gly Glu Lys
455

Lys Gly Gly Pro Gly Met

470 475

Met Gly Ala Gly Leu Gly

490

Glu Lys Asn
270
Asp Ala Met
285
Leu His Leu
300

Asp Asp Phe

Lys Pro Ser

Gly Ile Pro

350

Gly Glu His
365

Gln Trp Val

380

Arg Pro Ile

Tyr Gly Asn

Glu Gly Leu

430

Asp Met Val

445

Thr Val Val
460

Pro Glu Met

His Asp Val

- 270 -

255

Ile Arg

Val Leu

Leu Ala

Gln Arg

320

Gly GIn
335

Ser Val

Met Thr

Ala Glu

Asp Lys

400
Leu Ala
415

Glu Phe

His Ala

Ile Leu

Leu Lys
480
Ala Cys

495

ZIHSd 10-2011-0063576



Leu Thr Asp Gly Arg Phe Ser

His Val Val Pro Glu Ala GIln
515

Asp Gly Asp Glu Ile Thr Ile

530

Asn Asn Val Ser Asp Glu Glu

545

Pro Arg Pro Leu Thr Val Asn

Leu Val Ser Asn Ala Ser Gln

<210> 127
<211>
<212> DNA
<213>
<400> 127
atggatgcct
agtcttccceg
tatatcactc

ccagatcgcg

ggaaacccgt

gagcagggcea
ggtagtgatg
acagtgacat
atgcctggceg
ggcacgattc
ttcgaggcecg

accagcaaga

ggegecetgeg

ctgtctctgce

500

520

535

550

565

580

1824

ccaacccegce
atgacgcaaa
gcggcecatga
atgccatgac

gcaacatgca

tgatcggatg
ggatgcgatt
gtgcgcagta
tggtgatggg
agatcggcta
cgggcgcata

ccaaggatga

gaggcatgtt

ccggatcatc

Aspergillus clavatus

gctgtccage
acacgacgac
cttcectggt
aaagagcccce

cctgttggat

gcagtataac
ttctctgcag
ccatgatgcc
catggcacgg
ttccaatctc
tgcatacgac

gatcatggat

cacggcaaac

gtcgacacct

Gly Gly Ser His

505

Glu Gly Gly Pro

Asp Ala Val Asn

Leu Ala Gln Arg

555

Gln Gly Gly Leu

570

Gly Cys Val Thr

585

acatccgaag
ggcacgcttg
gceegggeaa
caggttggtg

ttgggcaaga

acgattgggg
acgcgcegaga
tgtattgcca
cacaatcggc
ctgcggaagc
actttgcgcec

gacctggaga

acgatggcca

gegtegtege

Gly Phe

510

525
Asn Ser
540

Arg Ala

Tyr Lys

Asp Ala

caaaatatat
cgctgaatag
tgctgttcge
ttgccagtgt

cggtcaagaa

tttcggatgg
tcatcgccga
tcectggatg
cgtcgatcat
ctatcaacgt
aaccggacga

gacacgcgtg

cggcgatcga

catcgaagat

Val Ile Gly

Leu Val Arg

Ile Gln Ile

Ala Trp Gln

560

Tyr Thr Arg

575

caacttccce
atactcgtcc
ggegggtatce
ctggtgggag

agccgtcacg

gattacgatg
tagtgtcgag
tgacaagaac
gatctacggt
gtegtettgt
cggaggcgat

ccccacggea

gtcgatgggg

gcgggagtge

- 271 -

60
120
180
240

300

360
420
480
540
600
660

720

780

840
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gtcaaggcegg
ttgaccaagc
aatggtgtct
gatatccagc

tactacatgg

gcagegggtce
gttgcectect
atcaaggcga
gccaagatca
gagcatcaat
cttattgtcc

agtgcagcgc

tcaggagcca
ccgattgctg
agcatggatg
ccccatgtca
ggcgcegatga
<210> 128
<211> 607

<212> PRT

ctgaagccat
ggtcatttga
tgcatttcct
gagtgagcaa

cggacctgta

tcctecgacgg
tcccatcget
ctgggcacct
ccggaaagga
tgaacgatgc
gttacgaagg

tcatgggagc

gtcacgggtt
ttgtccgtga
tttcggacga
cacgtggcgt

cggatctatt

caaggtctgc
gaacgccctg
cgccatggec
taagatcccc

tgatatcgga

cgatatcccc
gcctcaagat
gcagatcttg
gggaaccaaa
tgtgacccag
ccccaagggce

caagctcaac

catcgtcggce
cggcgatgtg
ggagattcga
actagccaag

ctag

<213> Aspergillus clavatus

<400> 128

Met Asp Ala Ser Asn Pro Ala Leu

1

5

Ile Asn Phe Pro Ser Leu Pro Asp

20

Leu Ala Leu Asn Arg Tyr Ser Ser

35

40

Pro Gly Ala Arg Ala Met Leu Phe

50

55

Ala Met Thr Lys Ser Pro Gln Val

atggagaaga
gttatgacca
aggacggecg
ttcatcgcgg

ggcattcegt

acagtcactg
caagtcatca
cgcggaaacc
ttcacaggca
ggcaaaattc
ggaccgggta

aacgtggcgce

catattgtcc
attaccatcg
cagcgtctga

tatgccaggc

Ser Ser Thr

10
Asp Ala Lys
25

Tyr Ile Thr

Ala Ala Gly

Gly Val Ala

acatcaagcc
tggegetggg
aggtggatct
atctggctcc

ctgtgcagaa

gcaagacgtt
ttcgeectcet
tggcacctgg
aagccecgtgt
ctcgtggcga
tgccggaaca

tgatcacaga

ccgaagcetgce
atgcggagac
aggaatggaa

tggttggaga

ccgagatctg
cggaagcacc
caccttggat
gagcgggaag

gctgcetgatce

ggccgagaac
cgataagccc
aggagcagtc
ctttaataag
gaacctggtg
gctcaaagcec

tgggcgatac

agttggcgga
caacaccatc
gcececcaacg

tgcctcetcat

Ser Glu Ala Lys Tyr

15

His Asp Asp Gly Thr

30

Arg Gly His Asp Phe

45

Ile Pro Asp Arg Asp

60

Ser Val Trp Trp Glu

- 272 -

900
960
1020
1080

1140

1200
1260
1320
1380
1440
1500

1560

1620
1680
1740
1800

1824

ZIHSd 10-2011-0063576



65

Gly Asn Pro Cys

Lys Ala Val

Gly

Leu

145

Met

Met

Lys

Tyr

Lys

225

Ser

Val

Ser

305

Val

Gln

130

Pro

Pro

Asp
210

Asp

Ser

Pro

Cys

290

Ser
115

Thr

Tyr

Tyr

195

Thr

Cys

Met

Ser
275

Met

Thr
100

Asp

Arg

His

Val

180

Asn

Leu

260

Lys

Glu

Phe Glu Asn

Asn

85

Asp

Val

165

Val

Arg

Met

245

Leu

Met

Lys

70

Met His Leu Leu

Gln

150

Met

Thr

Ser

Asp
230

Met

Ser

Arg

Asn

Leu

310

Gly Met

Thr Met

120

135

Cys Ile

Gly Met

Ser Cys

200
Pro Asp
215

Asp Leu

Phe Thr

Leu Pro

Glu Cys

280
Ile Lys
295

Val Met

Asp

185

Phe

Asp

265

Val

Pro

Thr

Asp

90

Ser

Ser

Arg

170

Arg

Asn

250

Ser

Lys

Arg

Met

75

Leu Gly Lys Thr

Trp Gln Tyr Asn

110

Asp Gly Met Arg
125

Val Glu Thr Val

140
Pro Gly Cys Asp
155

His Asn Arg Pro

Tyr Ser Asn Leu

205
Gly Asp Thr Ser
220
His Ala Cys Pro
235

Thr Met Ala Thr

Ser Ser Thr Pro

270

285
Asp Leu Leu Thr
300
Ala Leu Gly Gly

315

- 273 -

Val

95

Thr

Phe

Thr

Lys

Ser

175

Leu

Tyr

Lys

Thr

Lys

Ser

80

Lys

Ser

Cys

Asn

160

Arg

Thr

Ser

Lys

Arg

Thr

320
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Asn Gly Val Leu His Phe Leu Ala Met Ala Arg Thr Ala Glu Val Asp

325 330 335
Leu Thr Leu Asp Asp Ile Gln Arg Val Ser Asn Lys Ile Pro Phe Ile
340 345 350
Ala Asp Leu Ala Pro Ser Gly Lys Tyr Tyr Met Ala Asp Leu Tyr Asp
355 360 365
Ile Gly Gly Ile Pro Ser Val Gln Lys Leu Leu Ile Ala Ala Gly Leu
370 375 380

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

385 390 395 400
Val Ala Ser Phe Pro Ser Leu Pro Gln Asp Gln Val Ile Ile Arg Pro
405 410 415
Leu Asp Lys Pro Ile Lys Ala Thr Gly His Leu Gln Ile Leu Arg Gly
420 425 430
Asn Leu Ala Pro Gly Gly Ala Val Ala Lys Ile Thr Gly Lys Glu Gly
435 440 445

Thr Lys Phe Thr Gly Lys Ala Arg Val Phe Asn Lys Glu His Gln Leu

450 455 460
Asn Asp Ala Val Thr Gln Gly Lys Ile Pro Arg Gly Glu Asn Leu Val
465 470 475 480
Leu Ile Val Arg Tyr Glu Gly Pro Lys Gly Gly Pro Gly Met Pro Glu
485 490 495
Gln Leu Lys Ala Ser Ala Ala Leu Met Gly Ala Lys Leu Asn Asn Val
500 505 510

Ala Leu Ile Thr Asp Gly Arg Tyr Ser Gly Ala Ser His Gly Phe Ile

515 520 525
Val Gly His Ile Val Pro Glu Ala Ala Val Gly Gly Pro Ile Ala Val
530 535 540
Val Arg Asp Gly Asp Val Ile Thr Ile Asp Ala Glu Thr Asn Thr Ile
545 550 555 560

Ser Met Asp Val Ser Asp Glu Glu Ile Arg Gln Arg Leu Lys Glu Trp

- 274 -
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565 570 575

Lys Pro Pro Thr Pro His Val Thr Arg Gly Val Leu Ala Lys Tyr Ala

580 585 590
Arg Leu Val Gly Asp Ala Ser His Gly Ala Met Thr Asp Leu Phe
595 600 605
<210> 129
<211> 1827
<212> DNA

<213> Neosartorya fischeri

<400> 129

atggactcct ctacctccac gtcgtccaac acccagggeg aagccaagta tatcaacttc 60
cccagtcttc ctgacgacgc aaagcatgaa gatggcaccc ctgegcetgaa cagatattct 120
tcttatatca ctcggagcca tgactttect ggtgectcecggg ctatgetttt tgcageggga 180
attccggatc gcgaagegat ggctaagagt ccacaggtgg gaattgcecag tgtctggtgg 240
gagggaaatc cttgcaatat gcacctgetg gacttgggceca agacggtgaa gaaggeegtt 300
acggatcagg gcatgaccgg ttggcagtat aataccattg gagtttcaga tgccatttca 360
atgggtagtg agggcatgag attttctctc cagtcgegtg agatcattge agacagcegtc 420
gagaccgtga cttgtgcegeca gtatcatgat gcatgcattg ctattcctgg gtgcgacaag 480
aatatgcctg gagtggtgat gggtatggceg agacacaatc ggecttcget tatgatttac 540
ggtggaacaa ttcaaattgg atactcgaac ctgctgcgaa agcgggtcaa cgtgtcaact 600
tgctttgaag cggctggtge ctatgectac gatactttge gtcaaccgga cgatgggggt 660
gacaccagta aaagcaagga cgagattatg gatgacattg agagacatgc ttgtcccagt 720
gcgggcegecat gtggaggcat gtttactgca aacacaatgg ccacggegat tgagtccatg 780
ggcctgtece taccagggtc atcatcaacg cctgectcegt ctccatcgaa gatgcgagaa 840
tgtgttaaag cggcagaagc catcaagatc tgtatggaga agaacattaa gcctcgggat 900
cttttgacca agcgctcectt cgagaacgcec ctcecgtcatga cgatggetct gggaggaagt 960
accaatggtg tcttgcactt ccttgccatg getcggacgg cggatgtgaa cctgacccta 1020
gatgatatac aacgggtcag caacaagatc ccattcattg ctgacttggc ccccagtggg 1080
aagtactaca tggcagacct gtacgatatt ggagggatcc cgtctgtgca gaagttgetg 1140
atcgcagcecgg gecttettga cggegacatc cccacggtca ccggcaagac cttggetgag 1200
aatgttgcat ctttcccatc tctacctcag gaccaagtca tcatccgecce cctggacaac 1260

- 275 -



ccaatcaaga
gtggccaaga
aaagaatttc

gtgctcatcg

gcgagtgegg
tattcagggg
ggacccattg
ataaacatgc
gtgcctcatg

catggtgcaa

cgactggcca
tcactggcaa
agctcaacga

tccgetacga

cgctgatggg
ctagtcatgg
ccattgttcg
atgtctcaga
tcacacgtgg

tgacggatct

cctgcagatt
ggagggcacc
tgctctgacc

aggacccaag

agctaagctc
attcatcgtg
cgatgatgat
tgaggaaatc
tgtactcgcc

gttctag

<210>
<211>
<212>

<213>

130
608
PRT

Neosartorya fischeri

<400> 130

ctacgtggaa
aagttcacag
caaggcaaga

ggtggaccag

aacaatgtgg
ggtcatatcg
gtgattacca
cagcagcgac

aagtatgcaa

Met Asp Ser Ser Thr Ser Thr Ser Ser Asn Thr

1

5

10

Tyr Ile Asn Phe Pro Ser Leu Pro Asp Asp Ala

20

25

Thr Pro Ala Leu Asn Arg Tyr Ser Ser Tyr Ile

35

40

Phe Pro Gly Ala Arg Ala Met Leu Phe Ala Ala

50

55

Glu Ala Met Ala Lys Ser Pro Gln Val Gly Ile

65

70

75

Glu Gly Asn Pro Cys Asn Met His Leu Leu Asp

85

90

acctggcgcec
gcaaagcacg
ttcctcgagg

gcatgccgga

ccctaatcac
tcccagaagce
tcgatgcgga
tgaaagagtg

ggctggttgg

tggtggageg
tgttttcaat
cgaaaacctg

gcagctcaaa

agatggaaga
tgcggecgga
aaccaacaca
gaagccccca

ggacgcctct

Lys

Thr

Gly

60

Leu

Lys Lys Ala Val Thr Asp Gln Gly Met Thr Gly Trp

100

105

Gly Glu

His Glu

30
Arg Ser
45

Ile Pro

Ser Val

Gly Lys

Gln Tyr

110

Ile Gly Val Ser Asp Ala Ile Ser Met Gly Ser Glu Gly Met

115

120

125

- 276 -

Ala Lys
15

Asp Gly

His Asp

Asp Arg

Trp Trp

80
Thr Val
95

Asn Thr

Arg Phe

1320
1380
1440

1500

1560
1620
1680
1740
1800

1827
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Ser

Cys

145

Asn

Leu

Arg

Ser

225

Ser

Lys

Arg

305

Thr

Asn

Asp

Leu

130

Met

Met

Lys

Tyr
210

Lys

Ser

290

Ser

Asn

Leu

Ile

Gln Ser

Gln Tyr

Pro Gly

Ile Tyr

180

Arg Val
195

Asp Thr

Asp Glu

Ala Cys

Ser Met

260
Pro Ser
275

Cys Met

Phe Glu

Gly Val

Thr Leu

340
Asp Leu
355

Gly Gly

Arg Glu

His Asp

150
Val Val
165

Gly Gly

Asn Val

Leu Arg

Ile Met

230

Gly Gly

245

Lys Met

Glu Lys

Asn Ala

310

Leu His

325

Asp Asp

Ala Pro

Ile Pro

Met

Thr

Ser

Gln

215

Asp

Met

Ser

Arg

Asn

295

Leu

Phe

Ser

Ser

Ile Ala

Cys Ile

Gly Met

185

Thr Cys
200

Pro Asp

Asp Ile

Phe Thr

Leu Pro
265

Glu Cys

Ile Lys

Val Met

Leu Ala

Gln Arg

345
Gly Lys
360

Val Gln

Asp

Phe

Asp

Val

Pro

Thr

Met

330

Val

Tyr

Lys

Ser

155

Arg

Arg
235

Asn

Ser

Lys

Arg

Met

315

Ser

Tyr

Leu

Val Glu
140

Pro Gly

His Asn

Tyr Ser

205
Gly Asp
220

His Ala

Thr Met

Ser Ser

285
Asp Leu
300

Ala Leu

Arg Thr

Asn Lys

Met Ala

365

Leu Ile

Thr Val

Cys Asp

Arg Pro
175
Asn Leu

190

Thr Ser

Cys Pro

Ala Thr

255

Thr Pro

270

Leu Thr

Ala Asp

335
Ile Pro
350

Asp Leu

Ala Ala

- 277 -

Thr

Lys

160

Ser

Leu

Tyr

Lys

Ser

240

Lys

Ser

320

Val

Phe

Tyr

Gly
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370

Leu Leu Asp
385

Asn Val Ala

Pro Leu Asp

Gly Asn Leu

435

Gly Thr Lys
450

Leu Asn Asp

465

Val Leu Ile

Glu Gln Leu

Val Ala Leu
515
[le Val Gly
530
Ile Val Arg
545

Ile Asn Met

Trp Lys Pro

Ala Arg Leu
595
<210> 131

<211> 1827

Gly Asp

Ser Phe

405

Asn Pro

420

Ala Pro

Phe Thr

Ala Leu

Val Arg

485

Lys Ala

500

Ile Thr

His Ile

Asp Asp

His Val

565

Pro Val

580

Ile
390

Pro

Gly

Thr

470

Tyr

Ser

Asp

Val

Asp

550

Ser

Pro

375

Pro Thr Val

Ser Leu Pro

Lys Thr Thr

425

Lys Ala Arg
455

Gln Gly Lys

Ala Ala Leu

505

Gly Arg Tyr
520

Pro Glu Ala

535

Val Ile Thr

Asp Glu Glu

His Val Thr

585

Val Gly Asp Ala Ser His

600

380

Thr Gly Lys
395

GIn Asp Gln

410

Gly His Leu

Ala Lys Ile

Val Phe Asn
460
Ile Pro Arg
475
Lys Gly Gly
490

Met Gly Ala

Ser Gly Ala

Ala Ala Gly

540

Ile Asp Ala
555

[le Gln Gln

570

Arg Gly Val

Gly Ala Met

Thr

Val

Thr

445

Lys

Gly

Pro

Lys

Ser
525

Gly

Arg

Leu

Thr

605

Leu Ala Glu

400

Ile Ile Arg
415

Ile Leu Arg

Gly Lys Glu

Glu Phe GIn

Glu Asn Leu

480

Gly Met Pro
495

Leu Asn Asn

510

His Gly Phe

Pro Ile Ala

Thr Asn Thr
560
Leu Lys Glu

575

Ala Lys Tyr
590

Asp Leu Phe

- 278 -
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<212> DNA

<213> Aspergillus oryzae

<400> 131

atggatccct ccaaccccge cgtctecgea acctttgggg aagcgaaata catcgaattc 60
ccetgtette cagaggggac gaagcatgag gatggaacac ctgcactgaa tcgctactct 120
gcaaccatca ctagaggcca tgacttccct ggcgctaagg caatgcetcta tgcagcaggt 180
gttcccgace aaaacgctat ggcaaagagt cctcaggtag gagttgcatc tgtgtggtgg 240
gaaggaaatc cgtgtaacat gcacctgctg gatatgggca agacggtaaa gaaggccgtce 300
gagggccagg gcatgattgg ttggcaatat aacaccattg gtgtttcaga tgccatcacc 360
atgggcagtg aaggcatgcg gttttctcectc caaacgegtg agatcattge agatagtgtc 420
gagactgtga cttgtgctca gtaccacgat gcctgcattg ccatcceccgg atgcecgacaag 480
aacatgcctg gagtggtgat gggtatggcec aggcataacc ggcecctccat catgatctac 540
ggcgggacta ttcagattgg gtattccaac ctcctacgaa agccaattaa cgtttcgagt 600
tgcttcgaag ccgetgggge ttactcatat gatactttge gtcaaccgga cgacggtgga 660
gacaccagca agaccaagga tgagatcatg gatgatcttg aaagacatgc ctgtcccage 720
gcgggcgecat gtggaggcat gttcactgeg aacacaatgg ccacagctat cgagtcgatg 780
ggtctgtett tgectggete ctettccacce cccgetacat ctccatcaaa aatgcgagag 840
tgtgtcaagg tggcggaage gattaaagtt tgcatggaga agaatataag accgcgtgat 900
cttttgacta agcggtcatt cgaaaatgcc ctcgtcatga cgatggctct tggaggaagce 960
accaacggtg tgctccactt ccttgeccatg getcggacag ctggegtgga acttacttta 1020
gatgatattc aaagggtcag taacaagatc ccattcattg ctgacctttc ccccagtgga 1080
aaatactaca tggcggactt gtacgatatt ggcggggtac cgtctgtcca aaagetgttg 1140
attgcagggg gectgettga tggegatatt ccaacagtta ccggaaagac tctggecgag 1200
aacgtggcat cattcccatc gttaccggac gatcaggtta ttattcgtcc tttggacaac 1260
cctattaagg cgactggcca ccttcagatc ctceccgtggaa acctageccce cggaggegcet 1320
gtggccaaga tcaccggcaa ggagggcact aaatttatag gaaaggcacg agtgtttgat 1380
aaggagtatc aactcaatga tgcactcaac cagggtaaaa taccccgaga tgagaattta 1440
gtgatcatcg tccgttatga gggceccccaag ggcggaccgg gaatgecgga acagcetcaag 1500
gccagegegg cattgatggg agccaagett accaacgtgg cactgatcac tgatggaaga 1560
tactcagggg caagtcatgg gttcatcgtc ggccatatcg tacccgaage cgeggtagga 1620
ggaccaatcg ctgttgtccg cgatggggac gtggtcacaa ttaatgegga aaccaacgaa 1680
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attagcatgg atgtctcgga tgaagaaatc cagcaacggc tgagagagtg gcaacctccc 1740
gcaccgcacg ttacacgegg tgtgetggece aagtatgetc ggetggttgg tgacgcettece 1800
cacggcgcaa tgacggacct tttctag 1827
<210> 132
<211> 608
<212> PRT

<213> Aspergillus oryzae

<400> 132

Met Asp Pro Ser Asn Pro Ala Val Ser Ala Thr Phe Gly Glu Ala Lys

1 5 10 15

Tyr Ile Glu Phe Pro Cys Leu Pro Glu Gly Thr Lys His Glu Asp Gly

20 25 30

Thr Pro Ala Leu Asn Arg Tyr Ser Ala Thr Ile Thr Arg Gly His Asp

35 40 45

Phe Pro Gly Ala Lys Ala Met Leu Tyr Ala Ala Gly Val Pro Asp Gln

50 55 60
Asn Ala Met Ala Lys Ser Pro Gln Val Gly Val Ala Ser Val Trp Trp
65 70 75 80
Glu Gly Asn Pro Cys Asn Met His Leu Leu Asp Met Gly Lys Thr Val
85 90 95
Lys Lys Ala Val Glu Gly Gln Gly Met Ile Gly Trp GIn Tyr Asn Thr
100 105 110

Ile Gly Val Ser Asp Ala Ile Thr Met Gly Ser Glu Gly Met Arg Phe

115 120 125
Ser Leu Gln Thr Arg Glu Ile Ile Ala Asp Ser Val Glu Thr Val Thr
130 135 140
Cys Ala Gln Tyr His Asp Ala Cys Ile Ala Ile Pro Gly Cys Asp Lys
145 150 155 160
Asn Met Pro Gly Val Val Met Gly Met Ala Arg His Asn Arg Pro Ser
165 170 175

Ile Met Ile Tyr Gly Gly Thr Ile Gln Ile Gly Tyr Ser Asn Leu Leu
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180
Arg Lys Pro Ile
195
Ser Tyr Asp Thr
210
Thr Lys Asp Glu
225

Ala Gly Ala Cys

[le Glu Ser Met
260
Thr Ser Pro Ser
275
Lys Val Cys Met
290

Arg Ser Phe Glu

305

Thr Asn Gly Val

Glu Leu Thr Leu

340

Ile Ala Asp Leu
355

Asp Ile Gly Gly

370
Leu Leu Asp Gly
385

Asn Val Ala Ser

Pro Leu Asp Asn

420

Asn

Leu

Ile

Gly

Lys

Asn

Leu
325

Asp

Ser

Val

Asp

Phe
405

Pro

Val Ser

Arg Gln

215

Met Asp

230

Gly Met

Leu Ser

Met Arg

Lys Asn

295

Ala Leu

310

His Phe

Asp Ile

Pro Ser

Pro Ser

375
Ile Pro
390

Pro Ser

Ile Lys

Ser

200

Pro

Asp

Phe

Leu

Val

Leu

Gly
360

Val

Thr

Leu

185

Cys

Asp

Leu

Thr

Pro

265

Cys

Arg

Met

Arg
345

Lys

Val

Pro

Thr

425

Phe Glu

Asp Gly

Glu Arg

235

Ala Asn

Gly Ser

Val Lys

Pro Arg

Thr Met

315
Met Ala
330

Val Ser

Tyr Tyr

Lys Leu

Thr Gly

395
Asp Asp
410

Gly His

Ala Ala

205
Gly Asp
220

His Ala

Thr Met

Ser Ser

Val Ala

285
Asp Leu
300

Ala Leu

Arg Thr

Asn Lys

Met Ala

365

Leu Ile

380

Lys Thr

Gln Val

Leu Gln
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Thr

Cys

Thr

270

Leu

350

Asp

Leu

430

Ala Tyr

Ser Lys

Pro Ser

240

Thr Ala

255

Pro Ala

Thr Lys

Gly Ser

320

335

Pro Phe

Leu Tyr

400
Ile Arg
415

Leu Arg
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Gly Asn Leu Ala Pro Gly Gly Ala Val

435
Gly Thr Lys Phe
450
Leu Asn Asp Ala
465
Val Ile Ile Val

Glu Gln Leu Lys

500
Val Ala Leu Ile
515
[le Val Gly His
530
Val Val Arg Asp
545

Ile Ser Met Asp

Trp Gln Pro Pro

580

440

Ala Lys

Ile Gly Lys Ala Arg Val Phe

455
Leu Asn Gln Gly
470
Arg Tyr Glu Gly
485

Ala Ser Ala Ala

Thr Asp Gly Arg
520
Ile Val Pro Glu
535
Gly Asp Val Val
550

Val Ser Asp Glu

565

Ala Pro His Val

Lys

Pro

Leu

505

Tyr

Ala

Thr

Glu

Thr

585

Ile Pro

475
Lys Gly
490

Met Gly

Ser Gly

Ala Val

Ile Asn

570

Arg Gly

Ala Arg Leu Val Gly Asp Ala Ser His Gly Ala

595
<210> 133
<211> 1827
<212> DNA
<213>

<400> 133

600

Aspergillus niger

atggaccccg ccaaacctge cgtgtcatce actttggggg

ccctgegtac cagagggcac aaaacacgaa gatggtaccce

tctactatca ccaggggcca tgagttccct ggcgcecgaagg

atccccgatc acaatgccat gacgaagagt ccccaggttg

Ile Thr Gly Lys

445
Asp Lys Glu Tyr
460

Arg Asp Glu Asn

Gly Pro Gly Met
495

Ala Lys Leu Thr

510
Ala Ser His
525
Gly Gly Pro
540
Ala Glu Thr

Asn

Gln Arg Leu Arg

575

Val Leu Ala Lys
590

Met Thr Asp Leu

605

aggccaagta ccttgaattt

ccgtcttgaa ccgttggtcet

ctatgctcta cgcggcaggce

gtgttgegte tgtgtggtgg
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Leu
480

Pro

Asn

Phe

Tyr

Phe

60

120

180

240
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gaaggcaacc
acggaccaag
atggggagtg
gagtctgtaa

aacatgcctg

ggtggtacta
tgcttcgaag
gataccagca
gcgggagegt
ggtctctect
tgtgtcaagg

ctgttgacca

accaatggtg
gacgacgttc
aaatactaca
atcgcagctg
aacgtcgcat
cctatcaagg

gttgctaaga

aaggagcatc
gttatcgtag
gccagtgcag
tactctggceg
ggacccattg
atcaccatgg

gcaccgcatg

aacggagcca
<210> 134
<211> 608

<212> PRT

cttgcaacat
gcatgatcgg
aaggtatgcg
cgtgegctca

gtgtggtgat

tcgaggttgg
cggetggtge
agaccaagga
gtggtggtat
tgceeggcete
cagctgaagc

agcgggcegtt

tgcttcactt
agcgggtcag
tggcggacct
gtctgctcega
cgcacccatc
cgacgggcca

ttaccggcaa

agctcaacga
ttcgttacga
cgctcatggg
ctagtcacgg
ccgttgtteg
atgtatcgga

tcacacgagg

tgacggatct

gcacttgttg
gtggcagtac
attttctcte
ataccatgac

gggtatggeg

gtattcccag
ctacacatat
cgagatcatg
gttcacggcc
gtcttctacg
catcaagatt

cgagaatgcc

cctggctatg
caacaagatc
ctacgaagtc
cggcgatatc
tctgtcetgcet
cctccagatc

ggaagggctce

ggccctgaac
gggccecgaag
agccaagctc
attcattgtg
ggacggcgat
tgaggaggtg

tgtgctggcce

attttag

<213> Aspergillus niger

gacctggcca
aatactattg
caaacccgtg
gcctgeattg

agacacaatc

cttcttcgga
aacactctcc
gatgatctgg
aacaccatgg
cctgcatctt
tgcatggaga

ctggtcatga

gcecgeactg
cctttcattg
ggaggcatcc
cccaccgtga
gaccaggtca
ctgcgaggta

cggttcacgg

cagggcaaga
ggtggceecgg
accaacgtgg
gggcatattg
gtgatcacaa
cagcagcgtc

aaatatgccc

agacggtgaa
gtgtgtcgga
agatcattgc
ccatcceegg

ggccctegat

agcgggtaag
gtcagcecgga
agaggcatgc
ctacggccat
ccccaactaa
agaacatccg

ctatggccct

ccggegtgga
cggacctgtc
cgtcggttca
ccggcaaaac
tcatccgtcc
accttgcacc

gtaaggegceg

tccctcacgg
gaatgccgga
cactgattac
tccctgaage
ttgatgccga
tgcgggagtg

ggttggtggg

gaaggcgatc
tgcgattggce
agacagtgtg
atgcgacaag

catgctctac

cgtttcgacg
tgacggaggt
ctgceccgagce
tgagtccatg
gatgcgtgag
tcctegggat

gggaggtagce

ccttactctg
ccctagtggg
gaagttgttg
tctggceccag
cctggataac
cggtggtgceg

cgtgtttgac

cgagaacctg
acaactgaag
ggacggecgg
tgctgtagga
atcgaacgcc
gaagccceccg

agatgcctcg
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300
360
420
480

540

600
660
720
780
840
900

960

1020
1080
1140
1200
1260
1320

1380

1440
1500
1560
1620
1680
1740

1800

1827
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<400> 134

Met Asp Pro Ala Lys Pro Ala Val Ser Ser Thr Leu Gly Glu Ala Lys

1 5 10 15

Tyr Leu Glu Phe Pro Cys Val Pro Glu Gly Thr Lys His Glu Asp Gly
20 25 30

Thr Pro Val Leu Asn Arg Trp Ser Ser Thr Ile Thr Arg Gly His Glu

35 40 45

Phe Pro Gly Ala Lys Ala Met Leu Tyr Ala Ala Gly Ile Pro Asp His
50 55 60
Asn Ala Met Thr Lys Ser Pro Gln Val Gly Val Ala Ser Val Trp Trp
65 70 75 80
Glu Gly Asn Pro Cys Asn Met His Leu Leu Asp Leu Ala Lys Thr Val
85 90 95
Lys Lys Ala Ile Thr Asp Gln Gly Met Ile Gly Trp GIn Tyr Asn Thr

100 105 110

Ile Gly Val Ser Asp Ala Ile Gly Met Gly Ser Glu Gly Met Arg Phe
115 120 125
Ser Leu GIn Thr Arg Glu Ile Ile Ala Asp Ser Val Glu Ser Val Thr
130 135 140
Cys Ala Gln Tyr His Asp Ala Cys Ile Ala Ile Pro Gly Cys Asp Lys
145 150 155 160
Asn Met Pro Gly Val Val Met Gly Met Ala Arg His Asn Arg Pro Ser

165 170 175

Ile Met Leu Tyr Gly Gly Thr Ile Glu Val Gly Tyr Ser Gln Leu Leu
180 185 190
Arg Lys Arg Val Ser Val Ser Thr Cys Phe Glu Ala Ala Gly Ala Tyr
195 200 205
Thr Tyr Asn Thr Leu Arg Gln Pro Asp Asp Gly Gly Asp Thr Ser Lys
210 215 220
Thr Lys Asp Glu Ile Met Asp Asp Leu Glu Arg His Ala Cys Pro Ser

225 230 235 240
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Ala Gly

Ile Glu

Ser Ser

Lys Ile

290

Arg Ala
305

Thr Asn

Asp Leu

Glu Val

370
Leu Leu
385

Asn Val

Pro Leu

Gly Asn

Gly Leu

450
Leu Asn
465

Val Ile

Ala Cys

Ser Met

260

Pro Thr

275

Cys Met

Phe Glu

Gly Val

Thr Leu

340

Asp Leu

355

Asp Gly

Ala Ser

Asp Asn

420

Leu Ala

435

Arg Phe

Glu Ala

Val Val

Gly
245

Gly

Lys

Asn

Leu

325

Asp

Ser

Asp

His

405

Pro

Pro

Thr

Leu

Gly Met

Leu Ser

Met Arg

Lys Asn

295

Ala Leu
310

His Phe

Asp Val

Pro Ser

Pro Ser

375
Ile Pro
390

Pro Ser

Ile Lys

Gly Lys

455

Phe

Leu

Glu
280

Ile

Val

Leu

360

Val

Thr

Leu

440

Ala

Thr

Pro

265

Cys

Arg

Met

Arg
345

Lys

Val

Ser

Thr

425

Val

Arg

Asn Gln Gly Lys

470

Ala

250

Gly

Val

Pro

Thr

Met

330

Val

Tyr

Lys

Thr

Val

Arg Tyr Glu Gly Pro Lys

Asn

Ser

Lys

Arg

Met

315

Ser

Tyr

Leu

395

Asp

His

Lys

Phe

Pro

475

Thr

Ser

Asp

300

Arg

Asn

Met

Leu
380

Lys

Leu

Asp

460

Met

Ser

285

Leu

Leu

Thr

Lys

Thr

Val

Thr
445

Lys

Thr

270

Leu

350

Asp

Leu

Glu

His Gly Glu

Gly Gly Pro Gly
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Thr
255

Pro

Thr

Leu

415

Leu

Lys

His

Asn

Met

Ala

Lys

Phe

Tyr

400

Arg

Arg

Leu
480

Pro
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485

Glu Gln Leu Lys Ala Ser

500

Val Ala Leu Ile Thr Asp

515

Ile Val Gly His Ile Val

530

Val Val Arg Asp Gly Asp

520

535

545 550

Ile Thr Met Asp Val Ser

565

Trp Lys Pro Pro Ala Pro

580

Ala Arg Leu Val Gly Asp

595
<210> 135
<211> 1773

<212> DNA

600

<213> Aspergillus terreus

<400> 135

atggacccct cgactcecge

cccagtctcc ccgacgacge
acaaccatca cgagaggcca
atcccggacc aggaaaccat
gaggggaacc cgtgcaacat
gacgcacagg gcatgatcgg
atgggcagcg agggaatgeg

gagacagtca cctgcgcegcea

aacatgccgg gegtggtgat
ggcggcacga tccagatcgg

tgctttgagg cggcgggcgce

cgtgtcgtcc

aaaacacccc
tgactttccc
ggccaaageg
gcacctgtta
atggcagtac
cttctecgcetg

gtaccacgac

gggcatggeg

ctactccaac

ctatgcctac

490

505

555

570

585

accatgggcg

gatggcaccc
ggtgcgaagg
ccgcacgtceg
gatctgggaa
aacaccattg
cagtcccgeg

gecgtgcatcg

cggcacaatc
ctgctacgca

gacacgctgce

Ala Ala Leu Met Gly Ala Lys Leu

510

Gly Arg Tyr Ser Gly Ala Ser His

525

Pro Glu Ala Ala Val Gly Gly Pro

540

Val Ile Thr Ile Asp Ala Glu Ser

Asp Glu Glu Val Gln GIn Arg Leu

His Val Thr Arg Gly Val Leu Ala

590

Ala Ser Asn Gly Ala Met Thr Asp

605

aggccaaata

ccgegetgaa
ccatgctgta
gaatcgcctce
agacggtgaa
gtgtgtcgga
agatcatcgc

ccatcceegg

ggccgtcegat
agccgatcaa

ggcagecgga

495

Thr Asn

Gly Phe

Asn Ala

560

Arg Glu
575

Lys Tyr

Leu Phe

catcgaattt

ccgctactca
tgcggeeggce
ggtctggtgg
gaagtcggtg
cgccattacc
ggacagcgtc

ctgcgacaag

catgatctac
cgtgtcgacg

cgacggeggc
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60

120
180
240
300
360
420

480

540
600

660
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gacacgagca
gegggegegt
gggetgtege

tgcgccaagg

ctgctcacca
ccagggggtg
tactccatgg
tattcgcagc
ggagaacgtg
gacaacccca

ggcgeegteg

ttcgacaagg
aacatcgtca
ctcaaggcga
ggtcggtact
gtgggtggece
aacgagatca

Ccccccagceac

gcttcgecacg
<210> 136
<211> 590

<212> PRT

agaccaagga
gcggeggeat
tgceegggtce

ccgecgacge

agcgegegeg
aggcgaccgce
gcagatctgt
cggeetgett
geeteggtgg
tcaagccgac

ccaagatcac

agtaccagct
tcgtegtceceg
gecgcecegecect
cgggcgegag
ccattgcggt
ccatggatgt

ctcatgtcac

gtgccatgac

cgagatcatg
gttcacggcc
gtcgtcgacg

catcaagcgg

gcgeccececce
attcccttca
tcggagattc
gacggcgceca
ccgteectge
gagccatctg

Cggcaaggag

caacgacgcc
ctacgagggc
gatgggtgceg
ccatggcttc
cgtccgceagce
ctcggacgaa

gcggggegtg

cgacctgttt

<213> Aspergillus terreus

<400> 136

gacgagctgg
aacacgatgg
ccggegtcegt

tgtctggcegce

gggggtggece
ttggccacct
gggggcegtge
tcceccacggt
ccgeegacce
cagattctgc

ggcacgcegct

ctgaaccagg
cccaagggeg
aagctcacca
atcgtcggcec
ggtgatgtga
gagatccagc

ttggccaagt

tag

agcagcacgc
cgacggcgat
cgeccggecaa

tgaacctccg

cceeeecttt
tttggcccaa
ggtcegtgea
cacgggcaag
aggtcatcat
gcggcaacct

tctcgggcaa

gccagattcce
ggcccggeat
atgtggccct
atattgtccc
tcacgattaa
agcgtctgaa

atgcccggtt

gtgcccgage
cgagtcgatg
gatgcgcegag

geegegegac

gagggacatc
ggggcaaagt
ggaggttgtt
acccctegec
ccgececegcetce
ggceceegge

ggccectegte

ccgeggegag
gcecgageaa
gatcaccgat
cgaggccgeg
tgcggaaacc
ggagtggaag

ggtgggagat

Met Asp Pro Ser Thr Pro Ala Val Ser Ser Thr Met Gly Glu Ala Lys

1 5 10 15

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

Thr Pro Ala Leu Asn Arg Tyr Ser Thr Thr Ile Thr Arg Gly His Asp

35 40 45

Phe Pro Gly Ala Lys Ala Met Leu Tyr Ala Ala Gly Ile Pro Asp Gln

- 287 -

720
780
840

900

960
1020
1080
1140
1200
1260

1320

1380
1440
1500
1560
1620
1680

1740

1773
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Lys

Ser

Cys

145

Asn

Arg

Thr

225

Ser

Lys

50

Thr

Lys

Leu

130

Met

Met

Lys

Tyr

210

Lys

Ser

Met

Asn

Ser

Val

115

Pro

Pro
195

Asp

Asp

Ser

Pro

275

Ala Lys

Pro Cys
85
Val Asp

100

Ser Asp

Ser Arg

Tyr His

165

Tyr Gly
180

Ile Asn

Thr Leu

Cys Gly

245
Met Gly
260

Ala Lys

55
Ala Pro
70

Asn Met

Ala Gln

Ala Ile

Glu Ile

135

Asp Ala

150

Val Met

Gly Thr

Val Ser

Arg Gln

215

Met Asp

230

Gly Met

Leu Ser

Met Arg

His Val Gly

His Leu Leu

Gly Met Ile

105

Thr Met Gly

120

Ile Ala Asp

Cys Ile Ala

Gly Met Ala

Thr Cys Phe

Pro Asp Asp

Glu Leu Glu

Phe Thr Ala

Leu Pro Gly
265
Glu Cys Ala

280

Arg Cys Leu Ala Leu Asn Leu Arg Pro

290

295

60
Ile Ala Ser Val
75

Asp Leu Gly Lys

Gly Trp Gln Tyr

110

Ser Glu Gly Met
125
Ser Val Glu Thr
140
Ile Pro Gly Cys
155

Arg His Asn Arg

Gly Tyr Ser Asn
190
Glu Ala Ala Gly
205
Gly Gly Asp Thr
220
GIn His Ala Cys

235

Asn Thr Met Ala

Ser Ser Ser Thr

270

Lys Ala Ala Asp
285

Arg Asp Leu Leu

300

- 288 -

Trp

Thr

95

Asn

Arg

Val

Asp

Pro

175

Leu

Ser

Pro

Thr
255

Pro

Thr

Trp
80

Val

Thr

Phe

Thr

Lys

160

Ser

Leu

Tyr

Lys

Ser

240

Lys
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Arg Ala Gly Arg Pro

305

Pro Gly Gly

Lys Gly Gln

Val Arg Ser

355

Ala Pro Ser
370

Leu Gly Gly

385

Asp Asn Pro

Leu Ala Pro

Arg Phe Ser
435
Asp Ala Leu
450
Val Val Arg
465

Leu Lys Ala

Leu Ile Thr

Gly His Ile

Arg Ser Gly

530

Met Asp Val

Glu

Ser

340

Val

Pro

Arg

Gly

420

Gly

Asn

Tyr

Ser

Asp

500

Val

Asp

Ser

310

Pro Gly Gly Gly Pro

315

Ala Thr Ala Phe Pro Ser Leu

325

Tyr Ser Met

Arg Ser Arg
375
Pro Cys Pro
390
Lys Pro Thr
405

Gly Ala Val

Lys Ala Leu

485

Gly Arg Tyr

Pro Glu Ala

Val Ile Thr

535

Asp Glu Glu

Gly

Val

360

Ala

Pro

Ser

Val

440

Lys

Met

Ser

520

Ile

Ile

330
Arg Ser Val
345

Tyr Ser Gln

Arg Pro Leu

Thr Gln Val

395

His Leu Gln
410

Lys Ile Thr

425

Phe Asp Lys

Pro Arg Gly

Gly Gly Pro

475

Gly Ala Lys

490

Gly Ala Ser

505

Val Gly Gly

Asn Ala Glu

Gln Gln Arg

Ala Thr Phe

Arg Arg Phe
350
Pro Ala Cys

365

Ala Gly Glu
380

Ile Ile Arg

Ile Leu Arg

Gly Lys Glu

Glu Tyr Gln
445

Glu Asn Ile

460

Gly Met Pro

Leu Thr Asn

His Gly Phe

Pro Ile Ala
525

Thr Asn Glu

540

Leu Lys Glu

- 289 -

Pro Pro Leu Arg Asp Ile

Trp Pro

335

Leu Thr

Arg Gly

Pro Leu

400

Gly Asn

415

Gly Thr

Leu Asn

Val Ile

Val Ala

495

Val Val

Ile Thr

Trp Lys
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545

550

555

560

Pro Pro Ala Pro His Val Thr Arg Gly Val Leu Ala Lys Tyr Ala Arg

565

570

575

Leu Val Gly Asp Ala Ser His Gly Ala Met Thr Asp Leu Phe

<210> 137

580

<211> 1827

<212> DNA

<213> Coccidioides immitis

<400> 137
atggcttctc
ttcecectgte

cagttcatta

gtacctgata
gaaggaaatc
atagatcagg
atgggtcatg
gaaactgtga
aacatgcctg

ggtggtacaa

tgctatgagg
gacaggagca
gctggggett
ggtctgactce
tgtgtaaaag
ttattgacaa

actaacggcg

gatgacatcc
aaatattaca
gtcgecgeag

aacattgcat

aagctcctat
ttcctgatga

caaaaggtca

gggatgccat
cctgcaacat
gcatgetggg
aaggcatgcg
cttgcgcaca
ggtgtattat

ttcaaggcgg

ccgegggtge
aaactaagga
gcgcaggceat
tgecctggttce
cggctgatgce
aacggtcctt

ttgttcattt

agcgtgttag
tggcagatct
gecttttaga

ctttceecte

tgcgcaagat

tgcgatgcegg

tgattaccca

gaaaacgagt
gcacttgttg
atggcaatac
cttttctctg
ataccatgac
ggccatggga

atattcgaaa

ttatgcgtat
tgagatcatg
gtatactgcg
atcttctacc
aattaaattg
tgagaatgcc

cattgccatg

tgacaaaatt
atacgaaatt

tggcggtatt

cctceccacaa

585

ggaccaaacg
gacggaaaac

ggtgeccagg

cctcatgttg
gatttaggaa
aataccattg
cagtctcgtg
ggttgcattg
agacacaacc

ctattgcgac

aatactttag
gaagacattg
aacacaatgg
cccgcaacat
tgcatggaga
ctggtcatga

gctagatcgg

ccttttatcg
ggaggcattc
cccacggtga

gaccaagcta

590

aggaggcgaa
cggccttgaa

caatgttata

gcattgcatc
agactgtgaa
gtgtctctga
agatcattgc
ccatacctgg
gcecectecect

gacccattaa

tccagccgga
aaagacatgc
ccacagcaat
caccagcgaa
ggaacatcag
caatggctct

ctggtgttca

cgaacctcgce
catccgtcca
ctggaaagac

tcattcaccc

atatatcgac

caaatattct

tgctgctggg

agtatggtgg
aaaggctgtt
cgcaatcaca
cgacagcatc
ttgtgacaag
gatgatatac

cgtttcgacc

cgatggggegg
ttgtccgage
tgagtcgatg
gatgcgagaa
accgcegegac
cggtggaage

cttaatgcta

cccaagcegga
gaaattgctt
attggcggag

acttgacaac
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60
120

180

240
300
360
420
480
540

600

660
720
780
840
900
960

1020

1080
1140
1200

1260
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ccgatcaagt caaccggcca
gtcgctaaaa ttaccggaaa

aaagagcacg agttggacgc

gtcctegteg ttecgatatga
gctagtgetg ccttgatggg
tattcaggtg ccagtcatgg
ggtccgattg ctgttgtgea
ctcacaatgg atgtttctga
aaaccacgtg ttacccgggg

aatggtgcta tgactgacca

<210> 138
<211> 608

<212> PRT

tctccaggtg
agaaggtact

cgctctaagce

gggaccaaag
agctaaactc
atttattgtt
ggatggtgat
cgaagaaatc
ggtgetggeg

gttttag

<213> Coccidioides immitis

<400> 138

Met Ala Ser Gln Ala Pro Ile Ala

1 5

Lys Tyr Ile Asp Phe Pro Cys Leu

20

Lys Pro Ala Leu Asn Lys Tyr Ser

35

40

Tyr Pro Gly Ala Gln Ala Met Leu

50

55

Asp Ala Met Lys Thr Ser Pro His

65 70

Glu Gly Asn Pro Cys Asn Met His

85

Lys Lys Ala Val Ile Asp Gln Gly

100

Ile Gly Val Ser Asp Ala Ile Thr

115

120

ctcaggggaa

aaatttacgg

cgtggcgaga

ggtggtececeg
acaaacgtag
ggacacattg
acgatcacaa
gcacagcegtt

aagtatgcta

Gln Asp

10
Pro Asp Asp
25

Gln Phe Ile

Tyr Ala Ala

Val Gly Ile

Leu Leu Asp

90

accttgcccc

gaaaggctcg

ttccacgcegg

gaatgccgga
cgctgattac
tcccagaagce
tcaacgcgga
tgaaggggtg

aattagtcgg

Ala Met Arg
30
Thr Lys Gly
45

Gly Val Pro

60

Ala Ser Val

Leu Gly Lys

tggcggtgct
cgtatttaac

agataacctc

acaactcaaa
agatggcaga
tgcagtgggc
taccaacgaa
gaaaccgcca

agatgcatca

Gly Pro Asn Glu Glu Ala

15

Asp Gly

His Asp

Asp Arg

Trp Trp
80
Thr Val

95

Met Leu Gly Trp Gln Tyr Asn Thr

105

110

Met Gly His Glu Gly Met Arg Phe

125
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1320
1380

1440

1500
1560
1620
1680
1740
1800

1827
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Ser

Cys

145

Asn

Leu

Arg

Thr

225

Thr

Lys

Arg

305

Thr

His

Leu Gln Ser
130

Ala Gln Tyr

Met Pro Gly

Met Ile Tyr

180
Arg Pro Ile
195
Tyr Asn Thr
210

Lys Asp Glu

Gly Ala Cys

Glu Ser Met
260
Ser Pro Ala
275
Leu Cys Met
290

Ser Phe Glu

Asn Gly Val

Leu Met Leu

340

Ala Asn Leu
355

Ile Gly Gly

Arg Glu

His Asp

150

Asn Val

Leu Val

Ile Met

230

Lys Met

Glu Arg

Asn Ala

310
Val His
325

Asp Asp

Ala Pro

Ile Pro

Met

Thr

Ser

Met

Thr

Arg

Asn

295

Leu

Phe

Ser

Ser

Ile Ala Asp

Cys Ile Ala

Ala Met Gly

185
Thr Cys Tyr
200

Pro Asp Asp

Asp Ile Glu

Tyr Thr Ala

250
Leu Pro Gly
265

Glu Cys Val

Ile Arg Pro

Val Met Thr

[le Ala Met
330
Gln Arg Val
345
Gly Lys Tyr
360

Val Gln Lys

Ser

155

Arg

Arg
235

Asn

Ser

Lys

Arg

Met

315

Ser

Tyr

Leu

Ile Glu Thr Val
140

Pro Gly Cys Asp

His Asn Arg Pro
175

Tyr Ser Lys Leu

190

205
Gly Asp Arg Ser
220

His Ala Cys Pro

Thr Met Ala Thr

255
Ser Ser Thr Pro
270
Ala Ala Asp Ala
285
Asp Leu Leu Thr
300

Ala Leu Gly Gly

Arg Ser Ala Gly
335
Asp Lys Ile Pro
350
Met Ala Asp Leu
365

Leu Val Ala Ala

- 292 -

Thr

Lys

160

Ser

Leu

Tyr

Lys

Ser

240

Lys

Ser

320

Val

Phe

Tyr

Gly
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370
Leu Leu Asp
385

Asn Ile Ala

Pro Leu Asp

Gly Asn Leu

435
Gly Thr Lys
450
Leu Asp Ala
465

Val Leu Val

Glu Gln Leu

Val Ala Leu
515
Ile Val Gly
530
Val Val Gln
545

Leu Thr Met

Trp Lys Pro

Ala Lys Leu

595
<210> 139
<211> 1788

<212> DNA

Gly Gly

Ser Phe

405

Asn Pro

420

Ala Pro

Phe Thr

Ala Leu

Val Arg

485

Lys Ala

500

Ile Thr

His Ile

Asp Gly

Asp Val

565

375
Ile Pro
390

Pro Ser

Ile Lys

Gly Lys

455

Thr

Leu

Ser

380
Val Thr Gly Lys
395
Pro Gln Asp Gln
410
Thr Gly His Leu
425

Val Ala Lys Ile

Arg Val Phe Asn

460

Ser Arg Gly Glu Ile Pro Arg

470

Tyr Glu

Ser Ala

475
Pro Lys Gly Gly
490

Leu Met Gly Ala

505

Asp Gly Arg Tyr Ser Gly Ala

Val Pro

535
Asp Thr
550

Ser Asp

520

Pro Lys Pro Arg Val

580

Val Gly

Asp Ala

Ser

600

Ala Ala Val Gly

540

Thr Ile Asn Ala
555

Glu Ile Ala Gln

570
Thr Arg Gly Val
585

Asn Gly Ala Met

Thr

Thr

445

Lys

Gly

Pro

Lys

Ser

525

Gly

Asp

Arg

Leu

Thr

605

Leu Ala Glu
400
[le Ile His
415
Val Leu Arg
430

Gly Lys Glu

Glu His Glu

Asp Asn Leu

480

Gly Met Pro
495

Leu Thr Asn

510

His Gly Phe

Pro Ile Ala

Thr Asn Glu

Leu Lys Gly

575
Ala Lys Tyr
590

Asp Gln Phe
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<213> Paracoccidioides brasiliensis

<400> 139

atgaatcccg aagagaaggt cgatggcttc gaagagcecgce gatacatcca gttcecttge 60
ctgcecggacg atgcgactcg ggatggaaag ccggtgttga ataaatattc tacatttctt 120
acagcgatgt tatatggcecgce gggggtgcecg gatcgtgaga gcatgaaaaa tagcccccag 180
gtcggcattg cgacggtatg gtgggaaggg aatgectgta atatgcacct tttggatctg 240
gggaagacgg tcaaaaaagc catcacggat caggggatge tgggetggceca atataacacc 300
atcggtgtct ccgatgctat ttccatgggt agtgaaggta tgcgatactc cctccaatct 360
cgggagatca ttgcagacag catcgagaca gtagtaggtg ctcaatatca tgatgctgca 420
ttgcgattcc gttgcgacaa gaacatgceca ggetgegtca tgggtatgge cagacataac 480
agaccgtctt tgatgatata cggtgggaca attcaggtcg ggtactccaa gttactccge 540
aggcgaatca acgtctctac ttgctacgaa gcagetggeg cgtacgcetta caacacctta 600
acccageccg acgacggegg agaccgetcg aggacgaaag atgaaatcat ggaagacatt 660
gagcgaaatg cctgtcccag cgetggegea tgegegggaa tgtacacage aaacaccctg 720
gctaccgega ttgagtcaat gggtttgact ctgccaggcet cctcgtceccac cccagcetacg 780
gtgcctgeca agatgegega gtgegtaaaa gcageggacg cgatcagaat atgtatggag 840
aagaacatta ggccgcgaga tctacttacg aaacgctcct ttgagaatgce gctggtaata 900
accatggcge tgggegggag cacgaacagce atcgttcacc tgatagcgat ggccagaacg 960
gcecgggttg aattaacact cgatgattcc cagegtgtga gcgacaaaat cccgtttatt 1020
gttgacttgg cacccagtgg gaaatactac atggcagacc tttatgaaat tggcgggatt 1080
ccatctgtgc agaagctgtt gattgccgceca ggcecttgatgg acggtgacat ccccacagta 1140
actggcaaaa cgctagcaga gaacatccaa tccttccect cccteccaca ggaccaggcec 1200
atcatccacc cgctagccaa ccccatcaag agcacgggec atatacaaat attgaaaggce 1260
aacctcgceccc ccggeggege cgtagcecaaa atcacaggca aagaaggcac caaattcacc 1320
ggcaaagccce tcgttttcaa caaagaacac gagcttgacg aagcgcttaa caagggcecta 1380
ataccccgeg gcgaaaacct agtgctaata gttcgetacg agggtccgaa gggtggeccece 1440
ggcatgccecg agcagctgaa ggccagcegea gegetgatgg gegcecaaact gacgaatgtce 1500
gcgctaatta cggacgggag gtattcgggg geccagtcatg ggtttattgt cgggeatatt 1560
gtgcctgagg cggeggttgg ggggeccatt getgttgtge acaatgggga tatgattacg 1620
attgatgcgg agagaaatga gattagtatg geggtttcgg aggaggaggt tgcggagagg 1680
ttgaaggagt ggaggccgcec gaagcecgcat gtgactaggg ggacgttgge caagtatgeg 1740
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agacttgttg gagacgcegtc gcatggggcet atgacggata tgttttga 1788

<210> 140

<211> 595

<212> PRT

<213> Paracoccidioides brasiliensis

<400> 140

Met Asn Pro Glu Glu Lys Val Asp Gly Phe Glu Glu Pro Arg Tyr Ile

1 5 10 15

GIn Phe Pro Cys Leu Pro Asp Asp Ala Thr Arg Asp Gly Lys Pro Val

20 25 30

Leu Asn Lys Tyr Ser Thr Phe Leu Thr Ala Met Leu Tyr Gly Ala Gly

35 40 45

Val Pro Asp Arg Glu Ser Met Lys Asn Ser Pro Gln Val Gly Ile Ala

50 55 60
Thr Val Trp Trp Glu Gly Asn Ala Cys Asn Met His Leu Leu Asp Leu
65 70 75 80
Gly Lys Thr Val Lys Lys Ala Ile Thr Asp Gln Gly Met Leu Gly Trp
85 90 95
Gln Tyr Asn Thr Ile Gly Val Ser Asp Ala Ile Ser Met Gly Ser Glu
100 105 110

Gly Met Arg Tyr Ser Leu Gln Ser Arg Glu Ile Ile Ala Asp Ser Ile

115 120 125
Glu Thr Val Val Gly Ala Gln Tyr His Asp Ala Ala Leu Arg Phe Arg
130 135 140
Cys Asp Lys Asn Met Pro Gly Cys Val Met Gly Met Ala Arg His Asn
145 150 155 160
Arg Pro Ser Leu Met Ile Tyr Gly Gly Thr Ile Gln Val Gly Tyr Ser
165 170 175

Lys Leu Leu Arg Arg Arg Ile Asn Val Ser Thr Cys Tyr Glu Ala Ala

180 185 190

Gly Ala Tyr Ala Tyr Asn Thr Leu Thr Gln Pro Asp Asp Gly Gly Asp
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Arg Ser Arg Thr

Cys

225

Thr

Asp

Leu

Asp

Leu

385

Ile

Gly

210

Pro

Thr

Pro

Arg

Pro

Leu

Leu

Lys

195

Ser

Val

Phe

Tyr

355

His

Lys

435

Lys

245
Thr Val
260

Arg

Arg Ser

Thr Asn

Glu Leu
325

Ile Val

Leu Met

Asn

Pro Leu

405
Gly Asn
420

Gly Thr

200

Asp Glu

215

Ala Cys Ala
230

Ser Met Gly

Pro Ala Lys

Cys Met

280

Phe Glu Asn
295

Ser Ile Val

310

Thr Leu Asp

Asp Leu Ala

360

Asp Gly Asp

375

Gln Ser Phe

390

Ala Asn Pro

Leu Ala Pro

Lys Phe Thr

440

Met Glu

Gly Met

Leu Thr

250

Met Arg

265

Lys Asn

Ala Leu

His Leu

Asp Ser

330
Pro Ser
345

Pro Ser

Ile Pro

Pro Ser

Asp

Tyr

235

Leu

Val

Val

Thr

Leu

395

Ser

Ala

Ala

Ile Glu Arg
220

Thr Ala Asn

Pro Gly Ser

Cys Val Lys
270
Arg Pro Arg

285
[le Thr Met
300

Ala Met

Arg Val Ser

Lys Tyr Tyr

350

Gln Lys Leu
365

Val Thr

380

Pro Gln Asp

Thr Gly His

Val Ala Lys
430

Leu Val Phe

445

- 296 -

Asn Ala

Thr Leu

240

Ser Ser

255

Asp Leu

Ala Leu

Arg Thr

320

Asp Lys

335

Met

Leu

Lys Thr

Ile Thr

Asn Lys
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Glu His Glu Leu Asp Glu Ala Leu Asn Lys Gly

450

455

Glu Asn Leu Val Leu Ile Val Arg Tyr Glu Gly

465

470 475

Gly Met Pro Glu GIn Leu Lys Ala Ser Ala Ala

485 490

Leu Thr Asn Val Ala Leu Ile Thr Asp Gly Arg

500 505

His Gly Phe Ile Val Gly His Ile Val Pro Glu

515 520

Pro Ile Ala Val Val His Asn Gly Asp Met Ile

530

535

Arg Asn Glu Ile Ser Met Ala Val Ser Glu Glu

545

550 555

Leu Lys Glu Trp Arg Pro Pro Lys Pro His Val

565 570

Ala Lys Tyr Ala Arg Leu Val Gly Asp Ala Ser

580 585

Asp Met Phe

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

<400>

595
141
1635
DNA
Phaeosphaeria nodorum

141

atggatccgce gcaaccttga aaagcagcga gagccagagg

ccgcatctge cagaggatgce catgcgagat ggcaagcectg

actcttactg ctggccataa ctttccggga getcaggeca

ccctcgaagg aagccatgaa gacacagect cacgtaggcea

ggcaacccat gcaaaactgc agtgctcgac ctgggaaagg

gctgacaata tgcectggecatg gcagtacaac actgtgggceg

ggtggagagg gcatgegett ctctctgecag actcgegaga

Leu Ile Pro Arg Gly
460
Pro Lys Gly Gly Pro
480
Leu Met Gly Ala Lys
495

Tyr Ser Gly Ala Ser

510
Ala Ala Val Gly Gly
525
Thr Ile Asp Ala Glu
540
Glu Val Ala Glu Arg
560

Thr Arg Gly Thr Leu

575
His Gly Ala Met Thr

590

agccgegett cctcacgtte
cgttgaacaa atactcgtct

tgctttatge ggctggtgtt

ttgcgagtgt atggtgggaa
agattaagaa aaacgtccag
tgtcggatgg tattacgatg

taatagcaga cagtattgag
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60
120

180

240
300
360

420
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acggtcacgt

atgcctggtg

ggctccataa

tacgagaaac
tcgccagagg
ggcggcatgt
gccaaagctg
ctcaccaagg
aacgccgtcc

gacttccagc

tacatggctg
geegegggec
atcgagccct
atcaaagcca
gcgaaaatca
gaacaccagc

gttgtcgtge

agcgeggega
agtggtgcca
cccattgctg
ggagagagat
<210> 142
<211> 544

<212> PRT

gcgcegeaaca
tcatcatggc

tgccaggcta

acggtgccta
aaatcatgga
acactgccaa
cagctgccat
ccteecttcega
tgcacatgct

gcgtgtccaa

ccgacctctt
tccttgacgg
acccttectt
ccggcecacat
Cggggaaaga
ttgacaaggc

gctacgaggg

ttatgggcgce
gtcacgggtt
tggttaggga

ggtga

tcacgacgcg
atttgcccgt

ttccgagacg

tatctacaag
tgacattgag
cactatgtcc
ccgegtcetge
gaatgccctce
cgccatggec

caaaattccc

tgacattggc
tagcatcccc
gccgcaagat
cgagatccta
gggcttgata
gctgaatgaa

accgaagggt

gaaactcacc

tattgtcggg

tggggatgtt

<213> Phaeosphaeria nodorum

<400> 142

tgtattgcca
cacaaccgac

ctcaagaagc

aatctggaga
cgcaatgcat
acgtccattg
atggaaaaga
gtcatgatga
ggtacagcag

ttcectegeceg

ggcatgcecect
accgttaccg
caggtcctca
cgcggcaacc
ttccgeggta
ggtcgtattce

ggcecgggta

aacgtcgcgce
cacatgtgtc

atcactattg

ttcceggatg
catcgataat

ccatcaacat

gtgctgaaaa
gceegggtge
aggccaagat
acatcacgcc
tggtcctcgg
gegteccectt

acctcgeccc

ccgtcatgaa
gcaagaccct
tccgececcct
tcgegeecge
gggegatggt
cgcatggcga

tgccecgagea

taattacgga

cagaagcggc

gtaagtcgtg

cgacaagaat

ggtatatggc

ttcaacatgc

ggggaaattt
tggcgcatgt
gcgcgaatgt
ccggaaacta
cggctcgacc
aacccttgac

ctctggecge

gctectegte
cgcagaaaac
ctccaaccce
cggecgeegtg
atttgacaag
gaatatcgtc

actcaaagcc

tgggcggtat
cgtgggtggce

ttgcaaagtc

Met Asp Pro Arg Asn Leu Glu Lys Gln Arg Glu Pro Glu Glu Pro Arg

1

5

10

15

Phe Leu Thr Phe Pro His Leu Pro Glu Asp Ala Met Arg Asp Gly Lys

20

25

30

Pro Ala Leu Asn Lys Tyr Ser Ser Thr Leu Thr Ala Gly His Asn Phe

- 298 -

480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620

1635
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35

Pro Gly Ala Gln Ala Met

50
Ala Met Lys

65

Gly Asn Pro

Lys Asn Val

Gly Val Ser
115
Leu Gln Thr

130

Ala Gln His
145

Met Pro
Met Val Tyr
Lys Pro

195

Tyr Lys Asn
210

Ile Met Asp

225

Gly Gly Met

Met Arg Glu

Lys Asn Ile

275

Thr

Cys

100

Asp

Arg

His

Val

180

Asn

Leu

Asp

Tyr

Cys

260

Thr

Leu
55
Gln Pro His

70

Lys Thr
85
Asp Asn

Thr

135

Asp Cys
150

Met

Ser

Ser Thr

Ser

215

Arg
230

Thr Ala Asn

245

Ala Lys Ala

Pro Arg Lys

40

Tyr

Val

Val

Met

Met

120

Phe

Met

Cys

200

Asn

Thr

Leu

280

Ala Ala Gly Val

Leu

Leu

105

Asp

Pro
185

Tyr

Lys

Met

265

Leu

Asp

90

Ser

Arg

170

Cys

Ser

250

Thr

Leu

Trp

Pro

155

His

Tyr

Lys

Lys

Pro

235

Thr

Lys

60

Ser

Asn

Ser

His

Phe

220

Ser

Arg

45

Pro

Val

Lys

Tyr

Met
125

Thr

Cys

Arg

205

Ser

Val

Ser

285

Ser

Trp

Asn
110

Arg

Val

Asp

Pro

Thr

190

Pro

Cys

270

Phe

- 299 -

Lys

Trp

95

Thr

Phe

Thr

Lys

Ser

175

Leu

Tyr

255

Met

Glu

80

Lys

Val

Ser

Cys

Asn

160

Lys

Cys
240

Lys

Glu

Asn
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Ala Leu Val Met
290

His Met Leu Ala

305

Asp Phe Gln Arg

Pro Ser Gly Arg
340
Pro Ser Val Met
355
Ile Pro Thr Val
370
Pro Ser Leu Pro

385

Ile Lys Ala Thr

Ala Gly Ala Val

420

Gly Arg Ala Met
435

Asn Glu Gly Arg

450

Tyr Glu Gly Pro
465

Ser Ala Ala Ile

Asp Gly Arg Tyr
500
Cys Pro Glu Ala

515

Asp Val Ile Thr

Met

Met

Val

325

Tyr

Lys

Thr

Val

Lys

Met
485

Ser

Met Val Leu Gly Gly Ser

295
Ala Gly
310

Ser Asn

Met Ala

Leu Leu

Gly Lys

375

Asp Gln

390

His Ile

Lys Ile

Phe Asp

Pro His

455

Gly Gly
470

Gly Ala

Gly Ala

Thr

Lys

Val
360

Thr

Val

Thr

Lys

440

Pro

Lys

Ser

Ala Val Gly Gly

Ile

Gly Lys

520

Ser

Ala Gly

Ile Pro

330

Asp Leu

345

Leu Ala

Leu Ile

[le Leu

410
Gly Lys
425

Glu His

Glu Asn

Gly Met

Leu Thr

490
His Gly
505

Pro Ile

Cys Cys

Val
315

Phe

Phe

Gly

Arg

395

Arg

Pro
475

Asn

Phe

Lys

Thr Asn Ala
300

Pro Leu Thr

Leu Ala Asp

Asp Ile Gly
350
Leu Leu Asp
365
Asn Ile Glu
380

Pro Leu Ser

Gly Asn Leu

Gly Leu Ile

430

Leu Asp Lys
445

Val Val Val

460

Glu Gln Leu

Val Ala Leu

Ile Val Gly
510
Val Val Arg

525

Val Gly Glu

- 300 -

Val Leu

Leu Asp

320

Leu Ala

335

Gly Met

Gly Ser

Pro Tyr

Asn Pro

400

Ala Pro
415

Phe Arg

Ala Leu

Val Arg

Lys Ala

480
[le Thr
495

His Met

Asp Gly

Arg Trp
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530

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

<400>

535 540
143
1803
DNA
Gibberella zeae

143

atggcggacc aagtcactca cgatcccaag cagtcaagceg actacatccc

cttceteccg geggagetct caaccgttgg tctacaaaga tcacccgcega

cccggagcetce aggetatget ctacggaget ggtgtcaagg accagcacac

gcgcecccagg ttggtgttge taccgtctgg tggcaaggaa acccgtgeaa

cttgatcttg gccagatcgt caagaactcc atcgagaagg aaggcatgat

ttcaacaccg ttggtgtatc tgacgccatc accatgggeg gcgagggceat

cttcaaactc gagaaatcat tgctgattct atcgagtccg taacctgcegce

gacgccaaca tctccattcec cggetgtgac aagaacatgce ccggcacagt

gctcgtcaca accgeccectt catcatgatc tacggeggta ccatccgcaa

aacctccttg agaagcccat caacatcagc acctgctacg aggectcggg

tacggtcgtc tgcatgccaa gacgaacccce ggcegagectg gtcgegagag

atggatgata tcgagaagca cgcttgtccc ggegecggag cttgtggtgg

gccaacacca tggctaccge tatcgaggec atgggectta ctcectgectgg

taccctgcecg agtctcecctga gaagegtcegt gagtgtgage gegetgecca

actaccatgg agaaggacct tcgtcctcge gatatcatga cccgtgectce

gcetcettgtee tgaccatgat tctcggtggt tcaacaaacg gtgttcttca

atggccaaca ccgccgatgt tcccctgacc attgacgaca tccagegtge

acccecttece tcgetgatct cgeccccagt ggaaagtact acatggagga

gtcggeggta caccctcecgt catcaagatg ctcgtegece gtggtettcet

atcatgacca ttaccggcaa gactctcgec gagaacgtcg cggactggcec

cccggecagg acatcatccg tectcttgag aaccccatca aggactctgg

atcctaaagg gtaactttgc ccccggegge geegtcegeta agatcactgg

ctgtccttca ccggcaagge ccgtgtcttc aacaccgaga aggagctcaa

aaccgaagcg agatcaagca gtccgatggt aacctcgtcg tcatcgtcecg

cccaagggceg gtcecccggtat gectgaacag ctcaaggett ctgcagcecat

cttceettge
gcatgactac
aatgaagaac

tacccatctc

cggctggeag
gegcettetcet
ccagcatcat
catggccgcec
gggccactcc
tgctttcaac

ctccgatgtc

catgtataca
ttcatcatcg
ggttatccga
tttcgagaac
cttcectegec
cagtgaccgc

tctctacaag

cgacggtagc
tagtctggac
ccacatccgce
aaaggagggt
cggcgcactg
atacgagggc

catgggtgcc
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60
120
180

240

300
360
420
480
540
600

660

720
780
840
900
960
1020

1080

1140
1200
1260
1320
1380
1440

1500

ZIHSd 10-2011-0063576



ggcctcetceca
atcgtgggcec
ggagacgaga
gagatggaga
ttggccaagt
tag

<210> 144
<211> 600
<212> PRT

<213>

<400> 144

Met Ala Asp Gln Val

1 5

Pro Phe Pro Cys Leu

20

Lys Ile Thr Arg Glu
35

Gly Ala Gly Val Lys

50

Gly Val Ala Thr Val
65
Leu Asp Leu Gly Gln
85
Ile Gly Trp Gln Phe
100
Gly Gly Glu Gly Met

115

Asp Ser Ile Glu Ser
130

Ser Ile Pro Gly Cys

145

Ala Arg His Asn Arg

acctggcact tgtcaccgac ggacgataca
acgttgtgcc tgaggctatg gtcggaggtce
tcactatcga tgcgattaac aaccgaatcg
agcgaaggag tgagtggaag cctcectgege

atgccecgett ggtcggtgat gettcccacg

Gibberella zeae

Thr His Asp Pro Lys Gln
10
Pro Pro Gly Gly Ala Leu
25
His Asp Tyr Pro Gly Ala
40
Asp Gln His Thr Met Lys

55

Trp Trp Gln Gly Asn Pro

70 75

Ile Val Lys Asn Ser Ile
90

Asn Thr Val Gly Val Ser

105

Arg Phe Ser Leu Gln Thr

120

Val Thr Cys Ala Gln His
135

Asp Lys Asn Met Pro Gly

150 155

Pro Phe Ile Met Ile Tyr

gtggtgcttc tcacggtttce
ccatcgctct ggtcaaggat
atgtcgacat cactgacgag
ccegtgttac gaggggtgtg

gtgctgtaac agatcagtgg

Ser Ser Asp Tyr

15

Asn Arg Trp Ser Thr

30

Gln Ala Met Leu Tyr
45

Asn Ala Pro Gln Val

60

Cys Asn Thr His Leu

80

Glu Lys Glu Gly Met
95

Asp Ala Ile Thr Met

Arg Glu

125

His Asp Ala Asn
140
Thr Val Met Ala Ala
160
Gly Gly Thr Ile Arg

- 302 -

1560
1620
1680
1740
1800

1803
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Lys

Tyr

Asn

Pro

Thr

305

Met

Tyr

Lys

Thr

385

Gly His

Glu Ala

195
Pro Gly
210

Lys His

Asn Thr

Ser Ser

Arg Ala

275
Arg Asp
290

Met Ile

Ala Asn

Ser Asp

Tyr Met

355

Met Leu

370

Gly Lys

Ser

180

Ser

Met

Ser

260

Leu

Thr

Arg

340

Val

Thr

Pro Gly Gln Asp

165

Asn Leu Leu Glu

Gly Ala Phe Asn
200
Pro Gly Arg Glu
215
Cys Pro Gly Ala
230
Ala Thr Ala Ile

245

Tyr Pro Ala Glu

Gln Val Ile Arg

280

Met Thr Arg Ala
295

Gly Gly Ser Thr

310

Ala Asp Val Pro
325

Thr Pro Phe Leu

Asp Leu Tyr Lys
360
Ala Arg Gly Leu

375

Leu Ala Glu Asn
390
Ile Ile Arg Pro

405

Lys

185

Tyr

Ser

Ser

265

Thr

Ser

Asn

Leu

345

Val

Leu

Val

Leu

170

Pro Ile Asn

Gly Arg Leu

Ser Asp Val

220

Ala Cys Gly
235

Ala Met Gly

250

Pro Glu Lys

Thr Met Glu

Phe Glu Asn
300
Gly Val Leu

315

Thr Ile Asp
330

Asp Leu Ala

Gly Gly Thr

Asp Gly Ser

380

Ala Asp Trp
395
Glu Asn Pro

410

Ile Ser

190

His Ala
205

Met Asp

Gly Met

Leu Thr

Arg Arg

270
Lys Asp
285

Ala Leu

His Phe

Asp Ile

Pro Ser

350

Pro Ser

365

Ile Met

Pro Ser

Ile Lys

- 303 -

175

Thr

Lys

Asp

Tyr

Leu

255

Leu

Val

Leu

Val

Thr

Leu

Asp

415

Cys

Thr

Thr
240

Pro

Cys

Arg

Leu

320

Arg

Lys

Asp
400

Ser
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Gly His Ile Arg Ile Leu Lys Gly Asn Phe Ala Pro Gly Gly Ala Val
420 425 430
Ala Lys Ile Thr Gly Lys Glu Gly Leu Ser Phe Thr Gly Lys Ala Arg

435 440 445

Val Phe Asn Thr Glu Lys Glu Leu Asn Gly Ala Leu Asn Arg Ser Glu
450 455 460
Ile Lys GIn Ser Asp Gly Asn Leu Val Val Ile Val Arg Tyr Glu Gly
465 470 475 480
Pro Lys Gly Gly Pro Gly Met Pro Glu Gln Leu Lys Ala Ser Ala Ala
485 490 495
Ile Met Gly Ala Gly Leu Ser Asn Leu Ala Leu Val Thr Asp Gly Arg

500 505 510

Tyr Ser Gly Ala Ser His Gly Phe Ile Val Gly His Val Val Pro Glu
515 520 525
Ala Met Val Gly Gly Pro Ile Ala Leu Val Lys Asp Gly Asp Glu Ile
530 535 540
Thr Ile Asp Ala Ile Asn Asn Arg Ile Asp Val Asp Ile Thr Asp Glu
545 550 555 560
Glu Met Glu Lys Arg Arg Ser Glu Trp Lys Pro Pro Ala Pro Arg Val

565 570 575

Thr Arg Gly Val Leu Ala Lys Tyr Ala Arg Leu Val Gly Asp Ala Ser
580 585 590
His Gly Ala Val Thr Asp Gln Trp
595 600
<210> 145
<211> 1923
<212> DNA

<213> Neurospora crassa

<400> 145

atggcttcca accaagataa taaggctgtc gctcccgacg ccgecgetcece cgecggecag 60
tccaccacca ccacgaccac caacgacaac agcgagegea acttgcccaa agagggcegaa 120
tacatccaat ggcgtactct cccagetggce aaccccgacc agttgaaccg ctggtcegceac 180

- 304 -



tttttgactc

ccgaataagg
ggcaacccct
cgcgagaaga
ggcggagage
accgtgacgt
atgcccggtg

ggcaccatgce

tacgaggctt
gccacccectt
tgeggeggea
gcaccgggct
gccgecgagt
aaggcctcegt

gttctgcact

aaccgcgtct
atggaagacc
ggctatatcg
gactggcecta
tcccaggggce
attacaggca

gagctcgacg

atcgtgcggt
gcggcegatca
ggtgegtcegce
attgcgcectgg
gtcgtcaaga
agaaagaagg

gcgaggttgg

gtgagcatga

acatgatgaa
gcaacaccca
tgcttgegtg
gcatgcgcta
gcgctcagea
tcatcatggc

geggeggecea

ccggegcetta
cggacgtcat
tgtacaccgc
cctettettt
acatcaagat
tcgagaacgc

acctcgccat

cagccaagac
tgtacaaagt
atggcaccat
gtctcgacce
atatccgtgt
aggaaggtct

ccgecttgaa

acgaaggacc
tgggcgeggg
atgggtttat
tgaaggacgg
ctgtggaagg
ggtggaaggc

tgggggatge

gtttcctgga

gaaggcgceceg
tttgctggat
gcagttcaac
ctcgcttcag
tcatgacgcc
cgcggecege

ctcggagctc

cacgtatggc
ggacgacatc
caacaccatg
ccetgectcet
ctgtatggag
cctegtgctce

ggccaactcg

geectttttg
cggeggeacce
ccccactatce
cgatcaaaaa
cttgtacgga
ctccttcace

gaactcggaa

caaaggcggt
cctgacgaat
tgtgggccat
ggatttgatt
cgtcgagggt
gccgaagatg

gtcgeatggg

gctcaggceca

catgtcggca
cttggccaaa
accattggtg
tctcgegaga
aacatctcca
cacaaccgtc

ctcgaccgcec

cgtctcaagc
gagcagcacg
gcgaccgecea
tcgcecgaaa
aaggacattc
accatgatcc

gccecgacgtceg

gctgacatgg
ccegeggtcee
accggcaagt
atcatccgcc
aacttctcce
ggcaaagccc

attaccctcg

ccaggtatgc
gtcgegetgg
gtggtceecg
acgattgatg
gaggaagaga
aagccgacga

gctgttactg

tgctctacgg

ttgcgacggt
aggtcaagaa
tctcggatgg
tcatcgccga
ttceeggcetg
ccttegtcat

ccatcaacat

ccgettgecc
cctgeeecegg
tcgaagccat
agttccgcga
gceegegega
tcggeggtte

acttgactct

cceecteegg
tcaagatgct
ctttggcgga
cccttgacaa
ccggtggtge
gttgtttcaa

agcCaaggaaa

cagagcaact
tgacggatgg
aggceggegac
cggttaggaa
ttgccaaggt
ggggggegtt

atttgggtgg

cgeeggtgte

ctggtgggag
ggccgttgag
tatcaccatg
ctccatcgag
cgacaagaac
gatctacggc

cgtcacttgc

caacagcacc
cgceggegece
gggcectcacce
gtgcgaaaaa
cctettgacc
taccaatggc

ggacgacatc

caggtactac
catcgccgca
aaacgtatcc
ccccatcaag
ggtcgccaag
caaggaattc

ccaggtcctc

gaaggcttca
tcggtactct
g888888ccg
ccggattgat
gttggaggag
ggccaagtat

ggatgcctat
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240

300
360
420
480
540
600

660

720
780
840
900
960
1020

1080

1140
1200
1260
1320
1380
1440

1500

1560
1620
1680
1740
1800
1860

1920
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tag
<210> 146
<211> 640
<212> PRT
<213>
<400> 146
Met Ala Ser
1

Pro Ala Gly

Arg Asn Leu

35

Ala Gly Asn
50

Glu His Glu

65

Pro Asn Lys

Val Trp Trp

Gln Lys Val
115
Phe Asn Thr
130
Met Arg Tyr
145

Thr Val Thr

Cys Asp Lys

Arg Pro Phe

195

Asn

20

Pro

Pro

Phe

Asp

100

Lys

Ser

Cys

Asn

180

Neurospora crassa

Gln Asp

Ser Thr

Lys Glu

Asp Gln

Pro Gly

70
Met Met
85

Gly Asn

Lys Ala

Gly Val

Leu Gln

150

Ala Gln

165

Met Pro

Asn Lys Ala

Thr Thr Thr
25
Gly Glu Tyr

40

Leu Asn Arg
55

Ala Gln

Lys Lys

Asn

Pro Cys

105

Val Glu Arg
120

Ser Asp

135

Ser Arg Glu

His His Asp

Gly Val Ile

185

Val
10

Thr

Trp

Met

Pro
90

Thr

Glu

170

Met

Val Met Ile Tyr Gly Gly Thr

200

Ala Pro Asp Ala Ala Ala

Thr

Ser

Leu

75

His

His

Lys

Thr

155

Asn

Met

Asn

15
Asp Asn Ser

30

Trp Arg Thr Leu Pro

His

60

Tyr

Val

Leu

Met

Met

140

Ala

Arg

45

Phe Leu Thr

Gly Ala Gly

Gly Ile Ala
95
Leu Asp Leu

110

Leu Ala Trp
125

Gly Gly Glu

Asp Ser Ile

Ser Ile Pro

175

Ala Arg His
190
Gly Gly His

205

- 306 -

Arg

Val

80

Thr

Gly

Gln

Gly

Glu

160

Gly

Asn

Ser

1923
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Glu Leu Leu Asp Arg
210

Gly Ala Tyr Thr Tyr

Ala Thr Pro Ser Asp
245

Gly Ala Gly Ala Cys

Ala Ile Glu Ala Met
275
Ala Ser Ser Pro Glu

290

Ile Lys Ile Cys Met
305
Lys Ala Ser Phe Glu
325
Ser Thr Asn Gly Val
340
Val Asp Leu Thr Leu

355

Phe Leu Ala Asp Met
370
Tyr Lys Val Gly Gly
385
Gly Tyr Ile Asp Gly
405
Glu Asn Val Ser Asp

420

Arg Pro Leu Asp Asn
435

Tyr Gly Asn Phe Ser

Pro Ile Asn Ile Val Thr Cys
215 220
Gly Arg Leu Lys Pro Ala Cys

230 235

Val Met Asp Asp Ile Glu Gln
250
Gly Gly Met Tyr Thr Ala Asn
265
Gly Leu Thr Ala Pro Gly Ser
280
Lys Phe Arg Glu Cys Glu Lys

295 300

Glu Lys Asp Ile Arg Pro Arg
310 315
Asn Ala Leu Val Leu Thr Met
330
Leu His Tyr Leu Ala Met Ala
345
Asp Asp Ile Asn Arg Val Ser

360

Ala Pro Ser Gly Arg Tyr Tyr
375 380
Thr Pro Ala Val Leu Lys Met
390 395
Thr Ile Pro Thr Ile Thr Gly
410
Trp Pro Ser Leu Asp Pro Asp

425

Pro Ile Lys Ser Gln Gly His
440

Pro Gly Gly Ala Val Ala Lys

Tyr Glu Ala Ser

Pro Asn Ser Thr

240

His Ala Cys Pro
255
Thr Met Ala Thr
270
Ser Ser Phe Pro
285

Ala Ala Glu Tyr

Asp Leu Leu Thr

Ile Leu Gly Gly

Asn Ser Ala Asp

350

Ala Lys Thr Pro

365

Met Glu Asp Leu

Leu Ile Ala Ala

Lys Ser Leu Ala

Gln Lys Ile Ile

430

Ile Arg Val Leu

Ile Thr Gly Lys

- 307 -
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450 455 460
Glu Gly Leu Ser Phe Thr Gly Lys Ala Arg Cys Phe Asn Lys Glu Phe
465 470 475 480
Glu Leu Asp Ala Ala Leu Lys Asn Ser Glu Ile Thr Leu Glu Gln Gly

485 490 495

Asn Gln Val Leu Ile Val Arg Tyr Glu Gly Pro Lys Gly Gly Pro Gly
500 505 510
Met Pro Glu Gln Leu Lys Ala Ser Ala Ala Ile Met Gly Ala Gly Leu
515 520 525
Thr Asn Val Ala Leu Val Thr Asp Gly Arg Tyr Ser Gly Ala Ser His
530 535 540
Gly Phe Ile Val Gly His Val Val Pro Glu Ala Ala Thr Gly Gly Pro

545 550 555 560

Ile Ala Leu Val Lys Asp Gly Asp Leu Ile Thr Ile Asp Ala Val Arg
565 570 575
Asn Arg Ile Asp Val Val Lys Thr Val Glu Gly Val Glu Gly Glu Glu
580 585 590
Glu Ile Ala Lys Val Leu Glu Glu Arg Lys Lys Gly Trp Lys Ala Pro
595 600 605
Lys Met Lys Pro Thr Arg Gly Ala Leu Ala Lys Tyr Ala Arg Leu Val

610 615 620

Gly Asp Ala Ser His Gly Ala Val Thr Asp Leu Gly Gly Asp Ala Tyr
625 630 635 640
<210> 147
<211> 1575
<212> DNA

<213> Coprinopsis cinerea

<400> 147

atggataaac cccagatcgg tatttcgecg gtctggtggg aaggcaatcc atgcaatttc 60
cacctccttg accttgcaaa gcatgtcaag aaaggctgtc aagaagaaga ccagattggg 120
ttgatcttta ataccatcgg tgtcagtgat gccattacga tgggtacaga cggaatgcegg 180
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tacagtctac

cactacgacg
getgetgtcee
acccggcacg
gtgcgacatg
agttctgccc
catccagaga

ttggatttga

atcaccgttc
gctgagattg
gccgacctcea
cccgecatceg
gtcactggaa
caggacgtct

agaggtaacc

ttcgagggtg
ggggaaatca
ggtatgeegg
ggcgetgget
cgagggttta
gtcaaggacg

gatgaggaag

aatgtgaaga
gcatattgtg
<210> 148
<211> 524

<212> PRT

ccagtcgaga

gaaacatcgc
gacacaaccg
ttggtgectt
cctgtectgg
tcgaggtcct
aggtccaaga

agcccaggga

tgggaggctc
atctcaccat
tgccgtcagg
tcaagtattt
agacgctggce
tcecgtcecact

tggcgccaga

tcgegegttg
aacccggaac
agatgttggg
tggccaactc
ttattgggca
gagacaagat

aacaagcaaa

gaggagtttt

attga

cctcatcgeg

tattcctgga
accgaccatt
tactgtgggc
cccecggagece
cggcttgteg
atgcttcagg

tatcttgacg

cacgaacgcg
cgacgacttc
tcgctattac
gttgaaccac
tgagaaccta
ggacaatcct

aacagctgtt

cttcgatagc
tgtcctaatc
tatgagcgct
gactgcegttg
cgtcgtccca
cgtcatcgac

gaggaggaaa

gtaccgatat

<213> Coprinopsis cinerea

<400> 148

gactccatcg

tgcgacaaga
atcgtctatg
aagatcaccg
tgcggeggaa
ctccegtatt
gctgccaagt

aagcagtcct

gttctccact
caagctgtag
atggaagaca
tccgatctca
gecggatgttce
atcaagccga

gcgaagcetca

ctcgagaagt
ttcagatatc
gcatcgegtg
atcacggacg
gaggcacgag
gccgagactce

gaatgggagg

gccagagatg

aagcagtcgt

acatgcccgg
gagggactat
atgagcagag
tgtacactgc
cttcaagtat
acatgaagaa

tcctgaatgce

tgttggcaat
cagacaggac
tccaccgcat
tcgacggaaa
ctgagcttga
caggtcatat

ctggcaaaga

tctaccccege
aaggtcccaa
gtccaactgg
geegtttete
ttggcggacc
gaacaatcaa

cgtcggataa

tcgegectgce

catggcccag

ctgcttcatg
ccaacctggt
gttcgacgtt
gaacacgatg
cccagcgatg
gctgettgag

cattgtcatc

ggcccgagcet
accattcctg
tggcggcatc
ccagatgact
gttccataac
cacgatcttg

gggactgaga

tcttgctgca
aggtgcaccc
agctatcgca
tggcgcecagce
cattgccctt
ctggctcgtg

cggcaagttg

aagcatggga

Met Asp Lys Pro Gln Ile Gly Ile Ser Pro Val Trp Trp Glu Gly Asn

1

5

10

15
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240

300
360
420
480
540
600

660

720
780
840
900
960
1020

1080

1140
1200
1260
1320
1380
1440

1500

1560

1575
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Pro

Cys

Ser

Ser

65

His

Tyr

Val

Cys

145

Ser

Lys

Leu

Thr

Cys Asn Phe
20

Gln Glu Glu

35
Asp Ala Ile
50

Arg Asp Leu

Tyr Asp Gly

Cys Phe Met

100
Gly Gly Thr
115
Gly Lys Ile
130

Pro Gly Pro

Ser Ala Leu

Pro Ala Met
180
Tyr Met Lys
195
Thr Lys Gln
210

Gly Ser Thr

Ile Asp

His

Asp

Thr

Thr

165

His

Lys

Ser

Asn

Leu

245

Leu Leu Asp Leu
25

Gln Ile Gly Leu

40
Met Gly Thr Asp
55
Ala Asp Ser Ile
70

Ile Ala Ile Pro

Ala Val Arg His

105
Gln Pro Gly Thr
120
Asp Glu Gln Arg
135
Ala Cys Gly Gly
150

Val Leu Gly Leu

Pro Glu Lys Val
185
Leu Leu Glu Leu
200
Phe Leu Asn Ala
215

Ala Val Leu His

230

Thr Ile Asp Asp

Pro Phe Leu Ala Asp Leu Met Pro

Ala

Ile

Gly

Glu

Gly

90

Asn

Arg

Phe

Met

Ser

170

Asp

Leu

Phe
250

Ser

Lys His Val Lys
30

Phe Asn Thr

45
Met Arg Tyr Ser
60
Ala Val Val Met
75

Cys Asp Lys Asn

Arg Pro Thr

His Val

Asp Val Arg
140

Tyr Thr Ala Asn

155

Leu Pro Tyr Ser

Glu Cys Phe Arg
190
Leu Lys Pro Arg
205
Val [le Thr
220

Leu Ala Met

235

Gln Ala Val

Gly Arg Tyr Tyr

- 310 -

Lys

Leu

Phe

His

Thr

Ser

175

Asp

Val

Arg

Asp
255

Met

Val

Pro

80

Pro

Val

Thr

Met
160

Ser

Leu

240

Arg

Glu
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Asp

Asn

Thr

305

Leu

Asp

Pro

385

Asp

Val

Asp

465

260

265

Ile His Arg Ile Gly Gly Ile Pro Ala Ile

His

290

Leu

Asp

Thr

Thr

Ser
370

Gly

Met

Gly

Pro
450

Lys

275

Ser Asp

Ala Glu

Val Phe

Ile Leu

340

Gly Lys

355

Leu Glu

Thr Val

Pro Glu

420
Arg Phe
435

Glu Ala

Ile Val

Asp Glu Glu Glu

Asn Gly Lys Leu

500

280

Leu Ile Asp Gly Asn Gln Met

295
Asn Leu Ala Asp Val Pro Glu
310 315
Arg Pro Leu Asp Asn Pro Ile
325 330
Arg Gly Asn Leu Ala Pro Glu
345

Glu Gly Leu Arg Phe Glu Gly

360
Lys Phe Tyr Pro Ala Leu Ala
375
Leu Ile Phe Arg Tyr Gln Gly
390 395
Met Leu Gly Met Ser Ala Ala
405 410

Gly Ala Gly Leu Ala Asn Ser

425
Ser Gly Ala Ser Arg Gly Phe
440
Arg Val Gly Gly Pro Ile Ala
455
Ile Asp Ala Glu Thr Arg Thr
470 475

GIn Ala Lys Arg Arg Lys Glu

485 490
Asn Val Lys Arg Gly Val Leu

505

Val Lys
285

Thr Val

300

Leu Glu

Lys Pro

Thr Ala

Val Ala

Ser Arg

Thr Ala

Trp Glu

Tyr Arg

270

Tyr

Thr

Phe

Thr

Val

350

Arg

Leu

430

Lys

Trp

Tyr

510

- 311 -

Leu Leu

Gly Lys

His Asn

320
Gly His
335

Ala Lys

Cys Phe

Ile Lys

Ala Pro

400
Pro Thr
415

Ile Thr

His Val

Asp Gly

Leu Val

480

Ser Asp

495

Ala Arg
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Asp Val Ala Pro Ala Ser Met Gly Ala Tyr Cys Asp

515

<210> 149

<211> 1767

<212> DNA

520

<213> Laccaria bicolor

<400> 149
atgtcagctc

tcgaagttga

gcgatgettt
tctccagtgt
gtaaaggaag
agcgacgega
attgcagatt
gacaagaaca

gtttacggtg

gaaaaaggtg
ggaaaaatta
gcttgtggag
tctttgecect
cgagcagcaa
acccgaaact

gcagttttge

ttccaaatga
tatatggagg
cacaccgatc
ctcgcagatg
cctatcaaga
gtagccaaac

agcttggatg

atctttaggt

cgggagacgt

acaggatatc

acgctgtcgg
ggtgggaagg
gttgtaaagc
ttacgatggg
caatcgaagc
tgccaggttg

gaactattca

gatcagtgaa
acgacgtgga
gcatgtacac
attcatcgag
agtatttaaa
cgtttttaaa

acttgctagc

ttgcagacaa
atatccacaa
ttatcgatgg
tacctgagct
aaacgggcca
tcacagggaa

gattctatcc

atcaaggacc

ttacattcac

ctgtcaatta

tttgagtgag
gaacccatgt
agaggatctt
aacagatgga
tgctcaacat
cttcatcgcc

accgggegtc

tatctctgac
gcgatttgat
tgcgaacacc
cacgccagcec
acgtttgctt
tgctatcgtc

tatggctcgce

aacgcctttc
gatcggagga
gacacagatg
cgagttcgat
tatcacgatc
agaaggtctc

agcgcttgag

aaaaggtgca

gatgtcctca

acgcCaaaaca

gacgatatga
aactctcacc
gttggtctta
atgagatatt
tacgacgcca
gcagtccegtce

cggcatgtcg

gcatttgaat
gtcgttegee
atgagttcag
ctgtacccceg
gaattagatc
atcataaccg

gcagctgagg

ctggccgatt
atccctgcca
acggtgaccg
aagcaagatg
atgcggggaa
aaatttgagg

gcgggtgaga

cceggtatge

agaaatcgag

agattcgggg

acaagcctca
ttcttgacct
tcttcaatac
ctctgccaag
acatctcaat
ataatcgacc

attgcccttc

cttatggggc
acgcatgtcc
cccttgaggce
agaaggttca
tgaagcccaa
ttctecggtgg

tagaactcac

taatgccttc
ttctgaaata
ggcgtacttt
ttgttcgaag
atctagctcc
gaattgcgag

tcaaggcagg

ccgagatgct

cctceecgat

tggcgctcag

gattgggatt
tgccaagcac
cattggcgtc
tcgagatatc
accagggtgt
aacgatcatt

gatgggcaag

attcgeccegtt
tggcgeaggg
tcttgggata
agagtgtttt
ggacattttg
ctccacgaat

aatcgatgac

agggaggtat
cctattgaac
ggcagaaaac
cttgagcaat
agagacggcc
atgctttgat

cacggtgctt

tggtccaaca
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60

120

180
240
300
360
420
480

540

600
660
720
780
840
900

960

1020
1080
1140
1200
1260
1320

1380

1440
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ggagccattg
tcaggagcca
cctatcgcac
aactggctgg
aattcgaaat

gccaaccttg

caggegetgg
gtcgaggatt
tcgttaagaa
ttgatgagaa
tcaatgtcgg

gagcatattg

acttgctcgt
tatcataggt
tggggaccga
cgaacaaaaa
gcggggtgta

cgattga

tccacagcct
cacgtcgtgc
atcgtcattg
ctgcgcaagg

cttttgaggt

taataacaga
cggaagcecg
attccgagac
cagaatggga

acgctcgaga

tggtcgctte
tgttggagga
ccgaacgatc
tgcctcagag

tgtcgcaccg

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

<400>

Met

1

Ser

Asn

Ser

Trp
65

Val

Thr

Tyr

Pro
145

Val

150
588
PRT
Laccaria
150

Ser Ala Pro

Leu Pro Asp

20

Lys Ile Arg
35

Glu Asp Asp

50

Glu Gly Asn

Lys Glu Gly

Ile Gly Val
100

Ser Leu Pro

115
His Tyr Asp
130

Gly Cys Phe

Tyr Gly Gly

bicolor

Gly Asp Val

Ser Lys Leu

Gly Gly Ala

Met Asn Lys

55

Pro Cys Asn
70

Cys Lys

85

Ser Asp

Ser Arg Asp

Ala Asn

135

Ala

Thr Ile Gln

Tyr Ile His
10
Asn Arg Ile
25
GIn Ala Met
40

Pro Gln Ile

Ser His Leu
Asp Leu

90
Thr Met

105

120

Ser Ile Pro

Val

Arg His

Pro Gly Val

Asp

Ser

Leu

Leu
75

Val

Asp

Asn
155

Arg

Val

Cys

Tyr

60

Asp

Gly

Thr

Ser

Cys
140

Arg

His

Leu Lys Lys
15
GIn Leu Thr
30
Ala Val Gly
45

Ser Pro Val

Leu Ala Lys

Leu Ile Phe

95

Asp Gly Met
110

Ile Glu Ala

125

Asp Lys Asn

Pro Thr Ile

Val Asp Cys

- 313 -

Ser

Leu

Trp

His

80

Asn

Arg

Met

Ile
160

Pro

1500
1560
1620
1680
1740

1767
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Ser

Phe

Met

225

Ser

Asp

Leu

305

Phe

Ser

Pro
385

Pro

Met Gly

Ser Tyr

195
Asp Val
210

Tyr Thr

Leu Pro

Glu Cys

Leu Lys

275
Val Ile
290

Leu Ala

Gln Met

Gly Arg

Ile Leu

355

Met Thr

370

Glu Leu

Ile Lys

Lys

180

Gly

Val

Tyr

Phe
260

Pro

Met

Tyr
340

Lys

Val

Glu

Lys

165

Arg

Asn

Ser

245

Arg

Lys

Thr

325

Tyr

Tyr

Thr

Phe

Thr

405

Lys Gly Gly Ser

Phe Ala

His Ala

215
Thr Met
230

Ser Ser

Ala Ala

Asp Ile

Val Leu
295

Arg Ala

310

Asp Lys

Met Glu

Leu Leu

Gly Arg

375
Asp Lys
390

Gly His

Val

200

Cys

Ser

Thr

Lys

Leu

280

Gly

Ala

Thr

Asp

Asn

360

Thr

185

Gly

Pro

Ser

Pro

Tyr

265

Thr

Gly

Pro

345

His

Leu

Asp

Thr

170

Val

Lys

250

Leu

Arg

Ser

Val

Phe
330

His

Thr

Val

410

175

Asn Ile Ser Asp Ala
190

Ile Asn Asp Val Glu

205
Ala Gly Ala Cys Gly
220
Leu Glu Ala Leu Gly
235

Leu Tyr Pro Glu Lys

255
Lys Arg Leu Leu Glu
270
Asn Ser Phe Leu Asn
285
Thr Asn Ala Val Leu
300

Glu Leu Thr Ile Asp

315
Leu Ala Asp Leu Met
335
Lys Ile Gly Gly Ile
350
Asp Leu Ile Asp Gly
365

Glu Asn Leu Ala Asp

380
Val Arg Ser Leu Ser
395
Met Arg Gly Asn Leu

415

- 314 -

Phe

Arg

Leu

His

Asp

320

Pro

Pro

Thr

Val

Asn

400
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Pro Glu Thr Ala Val Ala Lys Leu Thr Gly Lys Glu Gly Leu Lys Phe
420 425 430

Glu Gly Ile Ala Arg Cys Phe Asp Ser Leu Asp Gly Phe Tyr Pro Ala

435 440 445
Leu Glu Ala Gly Glu Ile Lys Ala Gly Thr Val Leu Ile Phe Arg Tyr
450 455 460
Gln Gly Pro Lys Gly Ala Pro Gly Met Pro Glu Met Leu Gly Pro Thr
465 470 475 480
Gly Ala Ile Ala Gly Ala Gly Leu Ala Arg Ser Thr Ala Leu Ile Thr
485 490 495

Asp Gly Arg Phe Ser Gly Ala Ser Arg Gly Phe Ile Ile Gly His Val

500 505 510
Val Pro Glu Ala Arg Val Gly Gly Pro Ile Ala Leu Val Lys Asn Gly
515 520 525

Asp Arg Ile Val Ile Asp Ser Glu Thr Arg Thr Ile Asn Trp Leu Val

@

530 535 540
Asp Glu Asn Glu Gln Lys Leu Arg Lys Ala Glu Trp Asp Ala Ser Glu
545 550 555 560

Asn Ser Lys Phe Asn Val Gly Arg Gly Val Leu Leu Arg Tyr Ala Arg

565 570 575
Asp Val Ala Pro Ala Asn Leu Gly Ala Tyr Cys Asp
580 585
<210> 151
<211> 1794
<212> DNA

<213> Ustilago maydis

<400> 151

atggtcaacg gagaagtcga gctgcgcaca acttcgegea ccaatggtga cgetececgec 60
ccgatcctga acaggatcag tcgatacatc acgcaatcct ccgacaaggg agctgctcaa 120
tccatgcttc acgegtgegg tetttecggta caagacctcg acaagcccca ggttggeatce 180
tcatctgtat ggtgggaagg caacccatgc aatactcacc tgctcgaatt tggccgcaag 240

- 315 -



atcaagcaag
tccgatgceca
atcgccgact
cceggttgtg
tcaatcatcg
cttggaagga

tacgccaagg

ggtectggtg
atggggatgg
gaatgtctgc
gacatcatga
tcgactaatg
atcgacgact

ggcaagtatt

attctggaga
cgcgagaatc
ctcagcaacc
ggcggagetg
gtctttgact
agcgttgtceg

ggaccaaccg

ggtegtttcet
ctgggaggac
cgcgagatca
aaagagaaaa
agggatgtac
<210> 152
<211> 597

<212> PRT

<213> Ustilago maydis

<400> 152

gctgcgaage
tcaccatggg
ctatcgagac
acaagaacat
tttatggcgg
agaagggcga

gcctcatcac

cttgcggagg
gtcteeegtt
gtgttggagce
ccaagaaggc
ctgttctcca
tccaaaggct

acatggaaga

acacggatct
tcgtcgatgt
ctatcaaggc
tgtccaagct
ctgaagacgg
tcattcgcta

gtgcgatcat

ctggegctte
cgatcgcgct
acttgcacat
agcctactct

aaaacgcttc

ggaaggtctg
cggccecgga
gatcaccctce
geetggetgt
cacgatccaa
cccatgcaat

ggcagaagag

catgtacacc
gaccagcagt
ctacatcaag
ttttgagaat
tctcatcgct
cggcgacaag

cattcacaag

gcttcatggt
tgaaccactg
aacgggccac
gacgggcaaa
catcaccgaa
tgttggacca

gggcgeaggt

gcacggattt
cgtacaagac
cagtgacgaa
gacaaagaaa

cgagggttgt

gtgggcettge
atgcagtatt
gcgcagtatc
ctcattgctt
cccggcaage
gtcgcecgaca

cgtgtcgacc

gccaacacct
actcccgctg
aatctgctag
gctatcgtga
gttgcacgtg
acacccatgt

atcggaggtg

gacgtgatga
gagtttgaga
ctgaccatca
gaggggctgt
gcaatcgcag
aaaggtggtc

ctcggaaaaa

tgcacaggac
ggagacagga
gagatggaga
cacaagcgcg

gttactgatc

aaaataacac
cgcttecttce
atgacgctaa
gtctgegtca
acggaatgga
atttcgaagc

tgatccgcaa

tgtctatcgce
tctaccctga
ccaaggatat
tgactcatgt
ctggcgatat
tggccgacgt

ttcetegtgt

cggtgacggg
cgcaagatat
tgegtggatce
actttgacgg
aaggccgtgt
ctggtatgcc

cagtagcgct

atgttgtgcc
tcactgtcga
agaggaaaca
gttggctgta

gcgatctgtt

ggtgggegtt
gagagagctg
tgtgtccatc
caaccgccca
catacccgct
gacaggagct

cgectgtcecc

gatcgaagtc
aaagatgcaa
caagcctcgce
tcttggtggce
cgacattacc
caagccatcg

gctcaagtac

taaaacgatg
catccgacct
gctgtgceccce
cagcgctgtt
caaagaaggc
cgagatgctc

catcaccgac

agaagcagcc
tgccaacacg
gtggtggcete
caagtttgca

ttga

- 316 -

300
360
420
480
540
600

660

720
780
840
900
960
1020

1080

1140
1200
1260
1320
1380
1440

1500

1560
1620
1680
1740

1794

ZIHSd 10-2011-0063576



Met

Asp

Ser

Ser

Trp

65

Thr

Tyr

Thr

Lys

145

Ser

Asp

Asp

Cys

225

Val

Ser

Val

50

Lys

Val

Ser

Leu

130

Asn

Asn

210

Gly

Asn Gly Glu Val

Pro Ala

20
Asp Lys
35

Gln Asp

Gly Asn

GIn Gly

Gly Val

100
Leu Pro
115

Ala Gln

Met Pro

Ile Val

Pro Ala

180

Phe Glu

195

Arg Val

Gly Met

5

Pro

Leu

Pro

Cys

85

Ser

Ser

Tyr

Tyr
165

Leu

Asp

Tyr

Ile Leu Asn

Asp Lys Pro
55

Cys Asn Thr

70

Asp Ala Ile

Arg Glu Leu
120

His Asp Ala

135
Cys Leu Ile
150

Gly Gly Thr

Gly Arg Lys

Thr Gly Ala

200

Leu Ile Arg
215

Thr Ala Asn

230

Met Gly Met Gly Leu Pro Leu Thr

Arg
25

Ser

His

Thr

105

Asn

Lys
185

Tyr

Asn

Thr

Ser

Glu Leu Arg Thr

10

Met

Val

Leu

Leu
90

Met

Val

Cys

Leu

Ser

Thr

Ser

Leu

Leu

75

Val

Asp

Ser

Leu

155

Pro

Asp

Lys

Cys

Ser
235

Thr

Ser Arg Thr

Arg Tyr Ile
30
His Ala Cys
45
[le Ser Ser
60

Glu Phe Gly

Gly Leu Gln

Gly Pro Gly

Ser Ile Glu

125

Ile Pro Gly

140

Arg His Asn

Gly Lys His

Pro Cys Asn

190

Gly Leu Ile

Pro Ala Val

- 317 -

Asn

15

Thr

Val

Arg

Asn

95

Met

Thr

Cys

Arg

175

Val

Thr

Tyr

Gly

Leu

Trp

Lys

80

Asn

Asp

Pro
160

Met

Val
240

Pro
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Glu

Leu

Glu

Val

305

Val

His

Val

385

Leu

Ser

Leu

Thr

465

Gly

Lys Met

Ala Lys

275
Asn Ala
290

Leu His

Asp Asp

Lys Pro

245

Gln Glu

260

Asp Ile

Ile Val

Leu Ile

Cys

Lys

Met

250

Leu Arg Val Gly Ala

Pro

Thr
295

Val

Phe Gln Arg Leu

325
Ser Gly

340

Lys

Val Pro Arg Val Leu

355
Gly Asp
370

Asp Val

Ser Asn

Leu Cys

Val Met

Glu Pro

Pro Ile

405

Thr

Leu

390

Lys

Tyr

Lys

Val

375

Pro Gly Gly Ala

420

Tyr Phe Asp Gly Ser

435

Glu Ala Ile Ala Glu

450

Arg Tyr

Pro Thr

Val Gly

Pro

470

455

Lys

Gly Ala Ile Met

485

265
Arg Asp Ile
280

His Val Leu

Ala Arg Ala

Gly Asp Lys

330
Tyr Met Glu
345
Tyr Ile Leu
360

Thr Gly Lys

Phe Glu Thr

Thr Gly His
410
Val Ser Lys
425
Val Val Phe
440

Arg Val Lys

Gly Gly Pro

Met

315

Thr

Asp

Thr

395

Leu

Leu

Asp

Tyr

Thr

300

Asp

Pro

Asn

Met

380

Asp

Thr

Thr

Ser

Gly

460

Ile

Lys
285

Ser

Met

His

Thr
365

Arg

Glu
445

Ser

Lys

270

Lys

Thr

Asp

Leu

Lys
350

Asp

Met

Lys

430

Asp

Val

Gly Met Pro Glu

475

Gly Ala Gly Leu Gly Lys

490

Thr

-318 -

255

Asn Leu

Ala Phe

Asn Ala

Ile Thr

320

Ala Asp

Leu Leu

Asn Leu

Arg Pro

400
Arg Gly
415

Glu Gly

Gly Ile

Val Val

Met Leu
480
Val Ala

495
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Leu Ile Thr Asp
500

Gly His Val Val

515
Gln Asp Gly Asp
530
Leu His Ile Ser
545

Lys Glu Lys Lys

Tyr Lys Phe Ala

580

Asp Arg Asp Leu
595
<210> 153
<211> 2337

<212> DNA

Gly Arg Phe Ser Gly Ala Ser His Gly Phe Cys Thr

Pro Glu Ala Ala Leu

Arg Ile Thr Val Asp

Asp Glu Glu Met Glu

Pro Thr Leu Thr Lys

565

Arg Asp Val Gln Asn

Phe

520

535

550

<213> Saccharomyces cerevisiae

<400> 153

atgctgtctg cacgttctge catcaagaga

aacttgacta gagattcaaa agtcaaccaa

tacaagcaga atgtggaaac gctggatatc

tacgcggaaa agattttgta cggtcacttg

ggtgtttcat acctaaaatt aagaccagat

atggctattt tacaatttat gtccgctggt

cactgtgacc atttgattca agcacaagtt

gatctaaaca aggaagttta tgatttcttg

ttctggaage caggttccgg tatcattcac

ggtgctttga tcattggtac tgactcccat

gctattggtg ttggtggtge tgatgcecegtt

aaggctccaa agatcttagg tgttaagttg

505

555

570

585

cccattgttc
aacttattag
gtaagaaaaa
gatgaccctc

cgtgttgcect

ttaccacagg
ggtggtgaaa
gcctcetgeca
caaattgttc
acaccaaatg
gatgttatgg

actggtaaga

510

525

540

590

gtggtcttge
aagatcattc
gattaaacag
atggtcaaga

gtcaagatgc

ttgctaagcc
aagatttgaa
ctgcgaaata
tggaaaacta
ctggtggttt
caggtcgtcc

tgaacggttg

- 319 -

Gly Gly Pro Ile Ala Leu Val

Ala Asn Thr Arg Glu Ile Asn

Lys Arg Lys Gln Trp Trp Leu

560

Lys His Lys Arg Gly Trp Leu

575

Ala Ser Glu Gly Cys Val Thr

gacagtctcc
ttttattaac
gccatttacc
tattcagaga

tactgctcaa

agtcactgtc
gagagctata
taacatgggt
cgctttecca
aggtcaattg
atgggaattg

gacttctcca

60
120
180
240

300

360
420
480
540
600
660

720
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aaggatatta
gttgaatatt
aatatgggtg
gaatatttgg
gacctattat
actctggaac

atgaaggaag

tcttgtacca
gctgctcatg
agagccacta
ttggcaaacg
gacaagaata
ccacaaactc

gatttgagat

ttgaaaccac
taccaagctc
cgtctacaac
atcttgatta
ttgaaataca
gctgaaaaca

ccagacactg

aactttggtg
ttcgctatca
ctattgccat
atcgatattc
ccaaagaatg
gaatggttca
<210> 154
<211> 778

<212> PRT

ttttgaaatt
tcggtgatgg
ctgaaatcgg
aagcaactgg
ctgctgataa
catacatcaa

ttgctgttgce

attcctctta
gtttgaaatc
ttgaacgtga
cctgtggece
ctatcgtttc
atgcttttgt

tcaaccctct

cacatggtga
cacctgcaga
tgttgaaacc
aggceegtegg
gaggtcattt
agaaggctaa

ctagagatta

aaggttcctc
tcacaaagtc
tgaacttcaa
tgggtctagce
gtaagccatg

aatatggttc

ggctggtatc
tgttgacacc
tgctaccaca
tcgtggtaag
ggatgctgaa
tgggccattt

taataactgg

tgaagatatg
caagaccatt
tggccaatta
atgtattggt
ctcttacaac
tgcatctcca

aacagacaaa

tggtttgect
ccgtagcacc
attcaaacct
taagacaact
agaaaacatt
ctgtgttaaa

cagagaccaa

tcgtgaacac
tttcgetcegt
gaacccagct
tgaattggct
ggatgctgtg

tgccttaaat

<213> Saccharomyces cerevisiae

acaactgtca
ttcteegceta
tctgttttec
atcgctgact
tacgatgagg
acccccgatt

ccattggatg

tctcgttcag
ttcactgtta
gaaaccttca
caatgggatc
agaaatttca
gaattagtaa

ttaaaggaca

caaagaggtt
gttgaagtta
tgggatggta
actgatcata
tctaataact
aatgtatata

ggtatcaagt

getgetttgg
atccatgaaa
gactatgaca
ccaggtaagc
ttgacccata

aaaattaagg

aaggtggtac
ctggtatggg
cattcaacaa
ttgctaaatt
tcgtcgaaat
tggctactcc

tcagagtcgg

catccattgt
ctccaggttc
aagaatttgg
gtagagatat
cttctagaaa
ctgecgttcge

aggatggtaa

atgatgctgg
aagtttctcc
aggatgctaa
tttctatggce
atatgattgg
ctggtgaata

gggttgttat

aaccaagatt
ctaacttgaa
agatcaaccc
ctgtaacaat
ctttcaacga

ccgatgagaa

tggtaaaatt
taccatttgt
atctatgatt
ataccacaag
tgacttgaac
agtttctaag

tttgatcggt

caaggatgct
tgaacaaatc
tggtatcgtt
caagaaaggt
tgatggtaac
cattgcgggt

tgagttcatg

tgagaacact
aacttcagac
agacatgcca
tggtccatgg
tgctattaat
caaaggtgtt

tggtgatgaa

cttgggeggt
aaaacaaggt
tgatgacaga
gagagttcat
tgagcaaatt

gaaataa

- 320 -

780
840
900
960
1020
1080

1140

1200
1260
1320
1380
1440
1500

1560

1620
1680
1740
1800
1860
1920

1980

2040
2100
2160
2220
2280

2337
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<400> 154

Met Leu Ser Ala Arg Ser Ala Ile Lys Arg Pro Ile Val Arg Gly Leu
1 5 10 15

Ala Thr Val Ser Asn Leu Thr Arg Asp Ser Lys Val Asn GIn Asn Leu

20 25 30
Leu Glu Asp His Ser Phe Ile Asn Tyr Lys Gln Asn Val Glu Thr Leu
35 40 45
Asp Ile Val Arg Lys Arg Leu Asn Arg Pro Phe Thr Tyr Ala Glu Lys

50 55 60

Ile Leu Tyr Gly His Leu Asp Asp Pro His Gly Gln Asp Ile Gln Arg
65 70 75 80
Gly Val Ser Tyr Leu Lys Leu Arg Pro Asp Arg Val Ala Cys Gln Asp
85 90 95
Ala Thr Ala Gln Met Ala Ile Leu Gln Phe Met Ser Ala Gly Leu Pro
100 105 110
GIn Val Ala Lys Pro Val Thr Val His Cys Asp His Leu Ile Gln Ala

115 120 125

Gln Val Gly Gly Glu Lys Asp Leu Lys Arg Ala Ile Asp Leu Asn Lys
130 135 140
Glu Val Tyr Asp Phe Leu Ala Ser Ala Thr Ala Lys Tyr Asn Met Gly
145 150 155 160
Phe Trp Lys Pro Gly Ser Gly Ile Ile His Gln Ile Val Leu Glu Asn
165 170 175
Tyr Ala Phe Pro Gly Ala Leu Ile Ile Gly Thr Asp Ser His Thr Pro

180 185 190

Asn Ala Gly Gly Leu Gly Gln Leu Ala Ile Gly Val Gly Gly Ala Asp
195 200 205
Ala Val Asp Val Met Ala Gly Arg Pro Trp Glu Leu Lys Ala Pro Lys
210 215 220
Ile Leu Gly Val Lys Leu Thr Gly Lys Met Asn Gly Trp Thr Ser Pro
225 230 235 240

Lys Asp Ile Ile Leu Lys Leu Ala Gly Ile Thr Thr Val Lys Gly Gly

- 321 -



Thr

Thr

305

Asp

Asp

Asn

Ser

385

Ser

Phe

465

Pro

Gly Lys

Thr Gly

275

Thr Ser

290

Thr Gly

Leu Leu

Asp Leu

Leu Ala

355

Trp Pro

370

Ser Tyr

Ala His

Lys Glu

Val Ser

Gln Thr

245

Ile Val Glu Tyr

260

Met

Val

Arg

Ser

Asn

340

Thr

Leu

420

Phe

Trp

Ser

His

Gly

Phe

Gly

Ala

325

Thr

Pro

Asp

Asp

Leu

405

Arg

Asp

Tyr

485

Thr Ile

Pro Phe
295
Lys Ile

310

Asp Lys

Leu Glu

Val Ser

Val Arg

375

Met Ser
390

Lys Ser

Ala Thr

Arg Arg

455
Asn Arg
470

Phe Val

Phe Gly

265
Cys Asn
280

Asn Lys

Ala Asp

Asp Ala

Pro Tyr

345

Lys Met

360

Val Gly

Arg Ser

Lys Thr

425

Val Leu

440

Asp Ile

Asn Phe

Ala Ser

250

Asp

Met

Ser

Phe

Lys

Leu

410

Arg

Lys

Thr

Pro

490

Gly

Gly

Met

315

Tyr

Asn

Ser

395

Phe

Asp

Asn

Lys

Ser
475

Glu

Val Asp

Ala Glu

285

300

Lys Leu

Asp Glu

Gly Pro

Val Ala

365

Gly Ser

380

Ile Val

Thr Val

Gly GIn

Ala Cys

445

Gly Asp
460

Arg Asn

Leu Val

Thr

270

Tyr

Tyr

Val

Phe

350

Val

Cys

Lys

Thr

Leu

430

Lys

Asp

Thr
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255

Phe Ser

Leu Glu

His Lys

320

Val Glu

335

Thr Pro

Ala Asn

Thr Asn

Asp Ala

Pro Gly
415

Glu Thr

Pro Cys

Asn Thr

Gly Asn
480
Ala Phe

495
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Ala Ile Ala Gly Asp Leu Arg Phe Asn Pro Leu Thr Asp Lys Leu Lys

500 505 510

Asp Lys Asp Gly Asn Glu Phe Met Leu Lys Pro Pro His Gly Asp Gly
515 520 525
Leu Pro Gln Arg Gly Tyr Asp Ala Gly Glu Asn Thr Tyr Gln Ala Pro
530 535 540
Pro Ala Asp Arg Ser Thr Val Glu Val Lys Val Ser Pro Thr Ser Asp
545 550 555 560
Arg Leu Gln Leu Leu Lys Pro Phe Lys Pro Trp Asp Gly Lys Asp Ala

565 570 575

Lys Asp Met Pro Ile Leu Ile Lys Ala Val Gly Lys Thr Thr Thr Asp
580 585 590
His Ile Ser Met Ala Gly Pro Trp Leu Lys Tyr Arg Gly His Leu Glu
595 600 605
Asn Ile Ser Asn Asn Tyr Met Ile Gly Ala Ile Asn Ala Glu Asn Lys
610 615 620
Lys Ala Asn Cys Val Lys Asn Val Tyr Thr Gly Glu Tyr Lys Gly Val

625 630 635 640

Pro Asp Thr Ala Arg Asp Tyr Arg Asp Gln Gly Ile Lys Trp Val Val
645 650 655
Ile Gly Asp Glu Asn Phe Gly Glu Gly Ser Ser Arg Glu His Ala Ala
660 665 670
Leu Glu Pro Arg Phe Leu Gly Gly Phe Ala Ile Ile Thr Lys Ser Phe
675 680 685
Ala Arg Ile His Glu Thr Asn Leu Lys Lys Gln Gly Leu Leu Pro Leu

690 695 700

Asn Phe Lys Asn Pro Ala Asp Tyr Asp Lys Ile Asn Pro Asp Asp Arg

705 710 715 720

Ile Asp Ile Leu Gly Leu Ala Glu Leu Ala Pro Gly Lys Pro Val Thr
725 730 735

Met Arg Val His Pro Lys Asn Gly Lys Pro Trp Asp Ala Val Leu Thr
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740 745 750
His Thr Phe Asn Asp Glu Gln Ile Glu Trp Phe Lys Tyr Gly Ser Ala

755 760 765

Leu Asn Lys Ile Lys Ala Asp Glu Lys Lys
770 775

<210> 155

<211> 2718

<212> DNA

<213> Schizosaccharomyces pombe

<400> 155

atgaagcttt gccttteggg ctcecttcecgecag gecaattccat ccaaaggaat tagtttggtt 60
gcagctcgat tccaaagcac tgcttcgagg gettcectatg tgacaccgec atatgagaag 120
ttgatgggga aactccaaca agttcgcaag tttcttcctg gtcaaaaget cactttggeg 180
gaaaaggtcc tttattctca tttggttaac cctgaagaga gcttcagtgg tgtctctect 240
tcagacattc gtggctcctt gtacctcaaa ctgaatcccg atcgtgtage catgcaggat 300
gectetgetce aaatggectt gettcagttt atgacgtgtg gtcttgaaaa aactatgatt 360
cccgcetagea ttcattgtga ccacttgatt gttggtcatc gtggtgccaa cagtgatatc 420
cccgatagca tcgccaataa caaggagatt tttgattttt tgcaaagtgce cgctaaaaag 480
tacggcatac agttttgggg cccaggaagt ggcattattc accaaatcgt gctagaaaac 540
tatgccgcetc ctggtggaat gatgcttgga acagattctc atactcccaa cgetggtggt 600
ttgggtatga ttgccattgg cgttggtggt gecgatgecg tcgatgcetat gaccaataca 660
ccatgggagt taaaagctcc caaaatcatc ggtgtcaacc ttacgggege tatgtctggce 720
tggactactc caaaagacct tatacttcat ttggctggta agcttaccgt tcgtggtggt 780
accggtcata ttattgaata ctttggccct ggtgttgegt ccctetettg cactggtatg 840
gctactgttt gtaatatggg cgctgaagtc ggtgcaacca cctcaatctt tccttatacce 900
gattctatgc gtcgctatct aattgccaca caccgtgcag aggtcgecga tgetgegtceg 960
gaggttcata gtgaatacaa ctaccttgct gctgatactg gggctaaata tgatcaaata 1020
attgacatca acctttcgga acttacccct tccctcaatg gtccecttcac tcectgatttg 1080
agcactcctg tttcaaaatt tggtgaagcc attgagaaaa acaaatggcc taaaaagttg 1140
tcggetggee ttatcggttc atgtaccaat tcttcttacc aagatatgac ttgtgttgte 1200
gatgttgttg aacaagctat atctgctgga cttaaaccaa aggttccatt tttggttaca 1260
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ccgggtagtg
gaagctggeg
accgatgaca
cgctectegta

gctgccaaga

cccgatggta
ttcatcgctg
gaagttacaa
Caaggaggag
gatcatattt
aacaacacac

aatggcaaag

tggttggtag
caaccccgtg
actaatttga
aagatagatg
ttggaccagc
tgcaaacaca

ttgattcgceg

caacaacctg
ggagatcaac
cttgataaaa
gacccttcat
gttcgagtaa
tatactattt
<210> 156
<211> 905

<212> PRT

agcaaattcg
ctactgtgct
ttgcttcagg
atgacggaaa

ttttttecte

aagccttcaa
gtgactcttc
tcgatcccaa
aaatggaaaa
ctgcegetgg
ttattggtgc

gcatgacaat

tagctgaaca
ccatgaatgg
agaagcaagg
cagaggataa
ctattaccct
caatgagtaa

aaaaggccca

accactatgc
taggattgcc
tcgettectt
tgtttacgat
aacacaagcg

taaggtaa

cgcaaccatt
ggcaaacgca
cgagccaaat
tccatcgact

tgatcttgca

gtttagaccc
ctacattcct
atctgatcgt
ccttaaggtt
taaatggtta
aatgaatgct

tcctgagcetg

taactatggt
tcgtattatt
cgttttgcect
ggtttccact
tgtcgtcact
agaccagata

ttctggegtg

tgatgcgtat
ttttcacttg
cggctcaaga
tgaagcggtt

tcgtcatcgt

<213> Schizosaccharomyces pombe

<400> 156

gaacgtgatg
tgtggtccat
gctattctta
atgaacttct

tttgatccca

cctcagggceg
gagcctaatc
ttggaggccc
gcagtgaagg
aaatacaaag
gctactggag

atgtggaagt

gagggttctg
ttgaccaaat
ttaaccttcg
cgtggtattg
aagaaagacg
gaatttttca

gtaaatcaaa

atatttaatc
aaaggtgtcc
gattttactc
gtattatcat

catgatcgtg

gcattactga
gcattggtat
caagtttcaa
tgaccagtcc

cgcatgatac

tcgagcttcc
ctcagcctgt
ttgaaccctt
tcaaggggaa
gccatcttag
aagtcaatcg

ggaagaagga

ctcgtgagca
catttgccceg
tcaatgaagc
aacaactttt
gttcagttgt
aggccggttce

aggttataga

gtcattttgt
aggttggtga
tctttggtaa
tccctaaaag

taatgaaaca

acgcttggaa
gtggaagegt
tcgtaatttc
cgtaattgtg

attgcaaaca

ttcggcectgga
tccggaaacc
tgagccttac
gtgtactacc
caacatttgt
tgcctatgac

tggacaacct

tgcagctttg
tattcatgag
cgactatgaa
agaaggtgtt
agagattcct
agctcttaat

ttcaataaaa

tatagccaaa
tacgatacga
cccgtatgta
cgcattaagt

taaacaaacg

Met Lys Leu Cys Leu Ser Gly Ser Ser Gln Ala Ile Pro Ser Lys Gly
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1320
1380
1440
1500

1560

1620
1680
1740
1800
1860
1920

1980

2040
2100
2160
2220
2280
2340

2400

2460
2520
2580
2640
2700

2718
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Tyr

Arg

Tyr
65

Ser

Cys

Leu

145

Tyr

Val

Ser

Lys
225

Trp

Ser

Val

Lys

50

Ser

Asp

Met

130

Asn

Leu

His

Thr

Leu

Thr
35

Phe

His

Leu

115

Val

Asn

Thr

195

Pro

Thr

Val
20

Pro

Leu

Leu

Arg

Asp

100

Lys

Asn

180

Pro

Asp

Lys

Pro

5

Ala

Pro

Pro

Val

Lys

His

Phe
165

Tyr

Asn

Lys

245

Ala Arg Phe Gln

25

Tyr Glu Lys Leu
40

Gly Gln Lys Leu

55

Asn Pro Glu Glu
70

Ser Leu Tyr Leu

Ser Ala Gln Met
105
Thr Met Ile Pro

120

Arg Gly Ala Asn
135

Ile Phe Asp Phe

150

Trp Gly Pro Gly

Ala Ala Pro Gly

185

Ala Gly Gly Leu
200
Val Asp Ala Met
215
Ile Gly Val Asn
230

Asp Leu Ile Leu

10

Ser

Met

Thr

Ser

Lys

90

Ser

Leu

Ser

170

Thr

Leu

His

250

Thr Ser Arg
30
Gly Lys Leu Gln
45

Leu Ala Glu Lys

60

Phe Ser Gly Val
75

Leu Asn Pro Asp

Leu Leu GIn Phe
110
Ile His

Ser Cys

125

Asp Ile Pro Asp
140

Ser

Met Met Leu Gly

Met
205
Asn Thr Pro Trp
220
Thr Gly Ala Met
235

Leu Ala Gly Lys
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15

Ala

Gln

Val

Ser

Arg

95

Met

Asp

Ser

Lys

175

Thr

Ser

Leu

255

Ser

Val

Leu

Pro

80

Val

Thr

His

Lys

160

Asp

Val

Leu

240

Thr
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Val Arg Gly Gly Thr

Ala Ser

290
Arg Tyr

305

Tyr Asp

Asn Gly

385

Asp Val

Phe Leu

Asp Gly

Asn Ala

450
Ala Ser
465

Arg Ser

Pro Val

Leu

275

Leu

His

Pro

355

Ser

Val

Val

435

Cys

Gly

Arg

Ile

260

Ser

Ser

340

Phe

Cys

Thr
420

Thr

Glu

Asn

Val

Cys

Thr

Thr

Lys

Thr

405

Pro

Pro

Pro

Asp

485

Ala

Gly His

Thr Gly

Thr Ser

295

Thr His

310

Tyr Asn

Asp Ile

Pro Asp

Asn Lys

375

Asn Ser

390

Gly Ser

Arg Leu

Cys Ile

Asn Ala

470

Gly Asn

Ala Lys

Met

280

Arg

Tyr

Asn

Leu

360

Trp

Ser

Ser

Pro

Ile

Phe

Leu

Leu

345

Ser

Pro

Tyr

Met

Leu

Ser

Phe

Thr

Pro

330

Ser

Thr

Lys

Trp

Thr

Thr

490

Ser

Tyr

Val

Tyr

Val

315

Pro

Lys

Asp
395

Leu

Arg

Lys

Ser

475

Met

Ser

Phe Gly Pro Gly Val
270
Cys Asn Met Gly Ala
285
Thr Asp Ser Met Arg
300
Ala Asp Ala Ala Ser

320

Asp Thr Gly Ala Lys
335
Leu Thr Pro Ser Leu
350
Val Ser Lys Phe Gly
365
Leu Ser Ala Gly Leu

380

Met Thr Cys Val Val
400
Lys Pro Lys Val Pro
415
Ala Thr Ile Glu Arg
430
Ala Thr Val Leu Ala

445

Arg Thr Asp Asp Ile
460
Phe Asn Arg Asn Phe
480
Asn Phe Leu Thr Ser
495

Asp Leu Ala Phe Asp
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Pro

Arg

Asp

545

Phe

Lys

Trp

625

Asn

Asp

Ser

Lys
705

Lys

Leu

Thr His

515
Pro Pro
530

Ser Ser

Val Thr

Glu Pro

Val Lys

595

Gly Lys

Gly GIn

Ala Arg

675

Ile Leu

690

GIn Gly

Ile Asp

Glu Gly

500

Asp

Tyr

Tyr

580

Tyr

Met

Pro

660

Thr

Val

Val

740

Thr

Asp

565

Lys

Lys

Asn

Met
645

Trp

Lys

Leu

Glu

725

Leu Gln

Val Glu

535
Pro Glu
550

Pro Lys

Cys Thr

Gly His

615

Ala Ala

630

Thr Ile

Leu Val

Ala Ala

Ser Phe

695

Pro Leu
710

Asp Lys

Thr

520

Leu

Pro

Ser

Thr
600

Leu

Thr

Pro

Val

Leu

630

Thr

Val

Leu Asp Gln Pro

505

Pro

Pro

Asn

Asp

Met
585

Asp

Ser

Arg

Phe

Ser

745

Asp Gly Lys

Ser Ala Gly

540

Pro Gln Pro
555

Arg Leu Glu

570

Glu Asn Leu

His Ile Ser

Asn Ile Cys
620
Glu Val Asn

635

Leu Met Trp
650

Glu His Asn

Pro Arg Ala

Val Asn Glu
715

Thr Arg Gly

730

Thr Leu Val

510

Ala Phe
525

Phe Ile

Val Pro

Ala Leu

Lys Val

590

605

Asn Asn

Arg Ala

Lys Trp

Tyr Gly

670
Met Asn
685

Thr Asn

Ala Asp

Val Thr

750
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Lys Phe

Glu Thr
560

Glu Pro

Gly Lys

Thr Leu

Tyr Asp

640

Lys Lys

655

Gly Arg

Leu Lys

Tyr Glu

720
GIn Leu
735

Lys Lys
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Asp Gly Ser Val Val Glu Ile Pro Cys Lys His Thr Met Ser

755 760 765

GIn Ile Glu Phe Phe Lys Ala Gly Ser Ala Leu Asn Leu Ile
770 775 780
Lys Ala His Ser Gly Val Val Asn Gln Lys Val Ile Asp Ser
785 790 795
GIn Gln Pro Asp His Tyr Ala Asp Ala Tyr Ile Phe Asn Arg
805 810
Val Ile Ala Lys Gly Asp Gln Leu Gly Leu Pro Phe His Leu

820 825 830

Val Gln Val Gly Asp Thr Ile Arg Leu Asp Lys Ile Ala Ser
835 840 845
Ser Arg Asp Phe Thr Leu Phe Gly Asn Pro Tyr Val Asp Pro
850 855 860
Phe Thr Ile Glu Ala Val Val Leu Ser Phe Pro Lys Ser Ala
865 870 875
Val Arg Val Lys His Lys Arg Arg His Arg His Asp Arg Val

885 890

His Lys Gln Thr Tyr Thr Ile Leu Arg
900 905
<210> 157
<211> 2337
<212> DNA
<213> Schizosaccharomyces pombe
<400> 157
atgggctcge gtatttttac gcaatccacc ctcagaaget tttcatgcege
gccaacattg acgctaaaaa ggttgccatg agcaactttg aaaaaaataa
tatcagcgca tcaaagacaa tctcgagatt gttaagaagc gcttaaaccg
tattcagaaa aaatccttta cggtcacttg gacgatcccg taaatcagga

ggtgtctcectt acttgaaget tcgtcecctgat cgtgttgett gtcaggatge

atggctatcc ttcaatttat gtccgegggt atgecggagg tcgetgtcecec
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Lys Asp

Arg Glu

Ile Lys

800
His Phe
815

Lys Gly

Phe Gly

Ser Leu

Leu Ser
880
Met Lys

895

tcctgtcegea
atttattaat
tcctetcaca
tattgaacgt

cactgcacaa

cgtcactgtc

60
120
180
240

300

360
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cattgtgacc
gttaccaata
ttttggcgcec
ggtggtttgt
gctataggtg

aagtgtccta

aaggacgtta
gttgagtact
aacatgggtg
gagtaccttc
atcattgccg
ttggaacccc

aaggaagccg

tgtactaact
gacaagggca
gctactttga
gctaacgcett
aagaactcaa
gccactcatg

atgaacttta

gaacctccta
gttgcaccta
caacgcctta
atcaaggcta
taccgtggac
aacggtgaag

gttgctattg

ggtgaaggat
gttatcacca
cctttgactt

atcgatggtc

acttgatcga
aggaggttta
ctggttcggg
tgattggtac
ttggtggtge

aagtcatcgg

tcttaaaggt
ttggtceccgg
ctgaaatcgg
gtgccaccaa
ctgatgaaaa
atttgaacgg

tcaagaagaa

cctcctatga
ttaaaaccaa
ctcgecgatgg
geggteectg
tcgtcacctc
cttttgtaac

accctcttac

ccggtgetgg
gctcggtcaa
ctceecttcaa
agggcaagtg
atcttcaaaa
caaataagtt

attatcgtga

cttctcgtga
aatcttttgce
ttgccgatcc

tcactacctt

agcctacgaa
cgacttttta
tatcattcat
tgattctcac
tgacgctgtc

tgttaagctc

tgctggtatt
tgttgaatct
cgctactacc
ccgtteceget
tgctcactat
tcectttace

tgattggcct

ggatatgtct
atctttgttt
tcagttggac
tatcggtcag
ttacaaccgt
ctcceecgat

tgatactttg

tcttecttee
tgtcaaggat
gaaatgggat
tactactgat
catttctaat
gaaggatcaa

tcatggaatc

gcatgctgcet
ccgtatccac
cgcagcttat

tgcteecggt

ggtggtcecta
caaaccgctt
caaatcgtcc
actcccaacg
gatgttatgg

actggtcaat

cttaccgtca
ctttcttgca
tctatcttce
attgctgatt
gaccaaatta
cccgatttgg

caagagctca

cgtgetgect
accatcacac
acaatgagaa
tggaagcgta
aacttcactg
attgttactg

aaagataagg

aagggttacg
gtcgcecattg
ggaaaggata
catatctctg
aactatatga
ctcaccggtg

cgttgggtta

ctcgaacctc
gaaaccaatc
gacaagattt

aagcctttaa

tcgatctcga
gtgccaaata
ttgaaaacta
ccggtggtcet
ccaatttgcc

taaagggttg

aaggtggtac
ctggtatggg
catttaaccc
atgctgaaga
ttgaaattga
ctaccccaat

aagttggttt

ccatttgcca
ccggttcecga
aggctggtgg
ccgatgttaa
gtcgtaacga
ccatggtttt

atggaaacga

acccaggaag
atcctcattc
tgaagggttt
ccgetggtee
ttggtgctat
aatacaagac

ccttgggtga

gttatttggg
ttaaaaagca
ctcctttcga

ctttggttgt

acgtgccaac
caacataggc
tgcctteccec
cggaatggtc
ttgggagttg

gacttctcce

cggtgcecatt
tacgatctgt
tcgtatgtcc
attcgcccct
tttgaacaca
ttccaagttc

gattggatct

acaagccatc
acaagttcgt
tattgttttg
gaagggagag
tgctaaccct
ctctggtgac

ctttaagttt

caacacttat
gaagcgttta
gaaaatcctt
ttggttgaag
taatgctgaa
tgtccccaac

acaaaatttt

aggcgecgct
aggtttgttg
caccgtcgat

tcaccctgct
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420
480
540
600
660

720

780
840
900
960
1020
1080

1140

1200
1260
1320
1380
1440
1500

1560

1620
1680
1740
1800
1860
1920

1980

2040
2100
2160

2220
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gatggatctg ctgagtggtc taccaaactt aaccatacct ttaacaagga tcaaattgaa

tggttcaagg ccggtagtge tttgaatcac atggcaaaca tgcacaagca aaagtaa

<210> 158
<11> 778

<212> PRT

<213> Schizosaccharomyces pombe

<400> 158
Met Gly Ser
1

Ala Pro Val

Phe Glu Lys
35
Ile Val

50

Ile Leu Tyr
65

Gly Val Ser

Ala Thr Ala

Glu Val Ala

115

Tyr Glu Gly
130

Glu Val Tyr
145

Phe Trp Arg

Tyr Ala Phe

Arg Ile

5
Ala Ala
20

Asn Lys

Lys Lys

Gly His

Tyr Leu

85
GIn Met
100

Val Pro

Gly Pro

Asp Phe

Pro Gly Ser Gly Ile

165

Pro Gly Gly Leu Leu

180

Phe

Asn

Phe

Thr Gln

Ile Asn

Ser Thr

10

Ile Asp Ala Lys

25

40

Arg Leu Asn Arg Pro

Leu
70

Lys

Val

Leu

150

Thr Val

Gln Thr

Asp Asp Pro Val

90

Ile Leu Gln Phe

105
His Cys

120

Asp Leu Glu Arg

Ala Cys

Ile His
170
Ile Gly

185

Leu Arg Ser

Lys Val

Leu Thr

60

Asn Gln

75

Leu Arg Pro Asp Arg Val

Met Ser

Asp His

Ala Asn

140
Ala Lys
155

Gln Ile

Thr Asp

Ala

Tyr Gln Arg Ile Lys

45

Tyr

Asp

Leu

125

Val

Tyr

Val

Ser

Phe

Met

30

Asp

Ser

Cys

Thr

Asn

Leu

His

190
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Ser Cys
15

Ser Asn

Asn Leu

Glu Lys

Glu Arg

80
Gln Asp
95

Met Pro

Glu Ala

Asn Lys

2280

2337
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Asn Ala Gly Gly Leu Gly Met Val Ala Ile

Ala

Val

225

Lys

Thr

Cys

Thr

Asp

Leu

Trp

Ser
385

Asp

Glu

195
Val Asp

210

Asp Val

Thr Gly

275
Thr Ser
290

Thr Asn

Leu Asn

Ala Thr

355

Pro Gln

370

Tyr Glu

Lys Gly

Gln Val

Val Met

Val Lys

Ile Leu

245

Ile Val
260

Met Gly

Ile Phe

Arg Ser

Ala Asp

325
Thr Leu
340

Pro Ile

Glu Leu

Asp Met

Ile Lys
405
Arg Ala

420

Arg Lys Ala Gly Gly

Ala

Leu

230

Lys

Thr

Pro

Ser

Lys

Ser

390

Thr

Thr

Ile

200
Asn Leu Pro Trp
215

Thr Gly Gln Leu

Val Ala Gly Ile

Tyr Phe Gly Pro
265
Ile Cys Asn Met
280
Phe Asn Pro Arg
295

Ile Ala Asp Tyr

Asn Ala His Tyr
330
Pro His Leu Asn
345
Lys Phe Lys Glu
360
Val Gly Leu Ile

375

Arg Ala Ala Ser

Lys Ser Leu Phe

410

Leu Thr Arg Asp
425

Val Leu Ala Asn

Gly Val Gly Gly Ala Asp

205
Glu Leu Lys
220
Lys Gly Trp
235

Leu Thr Val

Gly Val Glu

Gly Ala Glu

Met Ser Glu

300

Ala Glu Glu

315

Asp Gln Ile

Gly Pro Phe

Ala Val Lys

365

Gly Ser Cys

380

Ile Cys Gln

395

Thr Ile Thr

Gly Gln Leu

Ala Cys Gly

Cys

Thr

Lys

Ser

270

Tyr

Phe

Thr
350

Lys

Thr

Pro

Asp
430

Pro

- 332 -

Pro Lys

Ser Pro

Leu Ser

Leu Arg

Ala Pro

320

335

Pro Asp

Asn Asp

Asn Ser

Cys Ile
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465

Phe

Lys

Pro

Ser

545

Leu

Ser

Ser

Asn

625

Val

Thr

Ser

Asp

Ser

530

Val

Arg

Lys

Asn
610

Lys

435

Trp Lys

Ser Tyr

His Ala

Gly Asp

500

Gly Asn

515

Lys Gly

Asn Val

Leu Thr

Ile Leu

580

595

Asn Tyr

Leu Lys

Ile Asp

Glu Gln Asn Phe

Pro Arg Tyr

660

675

Arg

Asn

Phe

485

Met

Asp

Tyr

Lys

Pro

565

Pro

Met

Asp

Tyr

645

Thr

Arg

470

Val

Asn

Phe

Asp

Asp

550

Phe

Lys

Trp

630

Arg

440

Asp Val

455

Asn Phe

Thr Ser

Phe Asn

Lys Phe

520
Pro Gly
535

Val Ala

Lys Lys

Ala Lys

Leu Lys

600

Leu Thr

Asp His

Gly Glu Gly Ser

Leu Gly Gly Ala Ala

630

Lys

Thr

Pro

Pro

505

Ser

Trp

585

Tyr

Ser
665

Val

Lys Gly Glu
460
Gly Arg Asn
475
Asp Ile Val
490

Leu Thr Asp

Pro Pro Thr

Asn Thr Tyr

540

Asp Pro His
555

Asp Gly Lys

570

Lys Cys Thr

Arg Gly His

Asn Ala Glu

620

Glu Tyr Lys

635

Ile Arg Trp

Arg Glu His

Ile Thr Lys

445

Lys

Asp

Thr

Thr

525

Val

Ser

Asp

Thr

Leu

605

Asn

Thr

Val

Ser

685

Asn

Leu

510

Lys

Met

Asp

590

Val

Thr

670

Phe

- 333 -

Ser Ile

Asn Pro

480
Met Val
495

Lys Asp

Gly Leu

Pro Ser

Arg Leu

560

Lys Gly

575

His Ile

Asn Ile

Pro Asn

640

Leu Gly
655

Leu Glu

Ala Arg
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Ile His Glu Thr Asn Leu Lys

690 695

Ala Asp Pro Ala Ala Tyr Asp

705 710
Ile Asp Gly Leu Thr Thr
725
Val His Pro Ala Asp Gly Ser
740
Thr Phe Asn Lys Asp Gln Ile

755

Asn His Met Ala Asn Met His

770 775
<210> 159
<211> 2367
<212> DNA
<213> Kluyveromyces lactis
<400> 159
atgttgtctg ctcgtgttge
cacttggcta ccggagtctce

ttggaagacc attccttcat

gaaagactag gacgtccatt

cctcatggtc aagaaatcga

gcttgtcaag atgctaccge

caagttgcta agccattgac
gaaaaggatt tgaagagagc
gctactgcta aatataatat
gttttggaaa actatgcttt
aatgctggtg gtctaggtca

atgtccgatt tggcatggga

agaatgaacg gttggacttc

gtcaaaggtg gtactggtaa

Lys

Lys

Ala

Glu

760

Lys

cttgaagaag
tagtactatg
taactataaa
gacatacgca

aagaggtgtt

tcaaatggct
tgttcactgt
cattgatatc
gggtttetgg
cccaggtgct
attggctatt

attgaaggct

tccaaaggat

gattgttgaa

Gln Gly Leu Leu Pro Leu Thr Phe

700

Ile Ser Pro Phe Asp Thr Val Asp

715

Phe Ala Pro Gly Lys

730
Glu Trp Ser
745

Trp Phe Lys

Gln Lys

caaggagtcg
actagagact
caaaacattg
gaaaagattt

tcttatttga

atcttgcaat
gaccatttga
aacaaggaag
aagccaggtt
ttgattattg
ggtgttggtg

ccaaagatta

attattctaa

tatttcggtg

Pro Leu Thr

Thr Lys Leu
750
Ala Gly Ser

765

ttagacaagg
ctaaagttca
agtatgtcaa
tgtacggtca

aattgagacc

tcatgtcagc
ttcaagctca
tttacgattt
ccggtattat
gtaccgattc
gtgctgatge

tgggtgttaa

agttggctgg

acggtgttga

720
Leu Val
735

Asn His

Ala Leu

agtcatcaga
tcaaaatttg
tatcgtcaga
tttggatgat

agatcgtgtt

aggtttacct
aattggtggt
cttggctact
ccatcaaatc
gcatactcca
tgtcgatgtc

gttgaccggt

tatcactacc

cactttcagt

- 334 -

60
120
180
240

300

360
420
480
540
600
660

720

780

840
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gctactggta
ttcccattca
caattcgctc
gaaatcatcg

gatttggcta

gaagttaaag
getgetteeg
gtgactccag
ttcaaagaat
gacagacaag
ttcactgcta

actaccgctt

gacaaggacg
ggttacgacc
gtccaagttt
ggtaaggatg
catatctcta
aactatatga

tacactggtg

agatgggttg
ttggaaccaa
gaaactaact
gacaagatca
aagaacttga
cacactttca

gctaacgcca

<210> 160
<211> 788

<212> PRT

tgggtaccat
acaagtctat
aattgtacca
aaatcgattt

ctccaatctc

tcggtcttat
tcgttaagga
gttctgaaca
tcggtggtac
atatcaagaa
gaaacgatgg

tcgccattgce

gtaacgaatt
caggtgaaaa
ctccaacgtc
ctttcgatat
tggctggtcee
ttggtgctat

aatacgccgg

tcattggtgg
gattcttggg
tgaagaaaca
acccagatga
tcatgagagt
acgctgaaca

agaaggctaa

ctgtaatatg
gattgactat
caaggatttg
gaacactttg

taagatgaag

cggttettgt
tgctgctacc
aatcagagct
cgttttggcet
gggtgacaag
taacccagat

tggtgatttg

catgttgaaa
cacttaccaa
tgaccgtcta
gccaatcttg
atggttgaag
taacgctgaa

tgttccagac

tgaaaacttc
tggtttcgcet
aggtatgttg
caccatcgac
tcatccaaag
aatcgaatgg

gaactga

<213> Kluyveromyces lactis

<400> 160

ggtgctgaaa
ttggatgcta
ttgtcegetg
gaaccatatg

gatgtcgctg

accaactctt
cacggtctaa
accatcgcta
aacgcttgtg
aacaccattg
actcactcct

agatttaacc

ccaccaactg
gctccaccaa
caattgttga
atcaaatctc
tacagaggtc
aacaagaagg

actgctagag

ggtgaaggtt
attattacca
cctttgaact
atcttgggtt
gaaggtgaag

ttcaaggccg

tcggtgccac
ctggtagaga
atgaaggtgc
tcaatggtcc

tcaagaacaa

cttacgaaga
aatctaagtc
gagatggtca
gtccatgtat
tttectettt
tcgttgectce

ctctaaccga

gtgttggttt
aggaccgttc
aacctttcaa
taggtaagac
atttggaaaa
ctaactgtgt

cttacagaga

cttctcgtga
aatccttcgce
ttgctgaacc
tgactactct
cttgggaaac

gttctgettt

tacatccgtt
caagattgct
tgagtacgat
attcactcca

ctggectcta

tatgtccaga
tatcttcact
attggaaact
cggtcaatgg
caacagaaac
tccagaaatc

cactttgaag

gccagttaag
ttcegttact
ggcttgggat
caccactgac
catttcaaac
caagcaccac

tgcaggtatc

acacgctgcc
aagaattcac
agctgcttac
agctccaggt
cccattgtct

gaacagattg

- 335 -

900
960
1020
1080

1140

1200
1260
1320
1380
1440
1500

1560

1620
1680
1740
1800
1860
1920

1980

2040
2100
2160
2220
2280
2340

2367
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Leu

Gly Val

Asp Ser

Tyr Lys

50
Arg Pro
65

Pro His

Pro Asp

Gln Phe

His Cys

130
Lys Arg
145

Ala Thr

210
Ala Trp
225

Arg Met

Ser Ala Arg Val Ala Leu Lys Lys

5
Ile Arg His
20
Lys Val His
35

Gln Asn

Leu Thr Tyr

Arg Val
100

Met Ser Ala

115

Asp His Leu

Ile Asp

Ala Lys Tyr

165

180
Thr Asp Ser
195

Gly Val

Glu Leu Lys

Asn Gly Trp

Leu Ala

Gln Asn

Glu Tyr

Cys Gln

Gly Leu

Asn Met

Leu Glu

His Thr

Gly Ala

215
Ala Pro
230

Thr Ser

Thr Gly

25
Leu Leu
40

Val Asn

Lys

Arg Gly

Asp Ala

Pro Gln

120

Lys Glu

Gly Phe

Asn Tyr

185
Pro Asn
200

Asp Ala

Lys

Pro Lys

10

Val

Glu

Leu

Val

90

Thr

Val

Val

Trp

170

Val

Met

Asp

Gln

Ser

Asp

Val

Tyr
75

Ser

Tyr
155

Lys

Phe

Asp

Gly Val Val

Ser Thr Met

30

His Ser Phe
45

Arg Glu Arg

60

Gly His Leu

Tyr Leu Lys

Gln Met

110

Lys Pro Leu

Gly Glu Lys

Asp Phe Leu

Pro Gly Ser

Pro Gly Ala

Gly Leu Gly
205
Val Met Ser

220

Val Lys Leu

Ile Leu Lys

- 336 -

Arg Gln
15

Thr Arg

Ile Asn

Leu Gly

Asp Asp

80
Leu Arg
95

Ile Leu

Thr Val

Asp Leu

Ala Thr

160

175

Leu

Gln Leu

Asp Leu

Thr Gly

240

Leu Ala
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Asn

Lys

305

Tyr

Met

Ser

Leu

465

Phe

Asp

Met

290

Ser

Phe

Val

Lys

370

Leu

Arg

450

Lys

Thr

245
Thr Thr Val
260

Gly Val Asp

Gly Ala Glu

Met Ile Asp

Ala Gln Leu
325
Tyr Asp Glu
340
Asn Gly Pro
355

Asp Val Ala

Ile Gly Ser

Ser Val Val

405

Phe Thr Val
420

Asp Gly Gln

435

Asn Ala Cys

Lys Gly Asp

Ala Arg Asn

485

Lys

Thr

Tyr

310

Tyr

Phe

Val

Cys

390

Lys

Thr

Leu

Lys

470

250

Gly Gly Thr Gly Lys Ile Val Glu

Phe

295

Leu

His

Thr

Lys

375

Thr

Asp

Pro

Pro
455

Asn

Ser

280

Asp

Lys

Pro
360

Asn

Asn

Thr

440

Cys

Thr

265

Ala Thr

Thr Thr

Ala Thr

Asp Leu

330
Ile Asp
345

Asp Leu

Asn Trp

Ser Ser

Ala Thr

410
Ser Glu
425

Phe Lys

Ile Val

Asp Gly Asn Pro Asp

490

270
Gly Met Gly Thr
285
Ser Val Phe Pro
300

Gly Arg Asp Lys

315

Leu Ser Ala Asp

Leu Asn Thr Leu

350

Ala Thr Pro Ile
365

Pro Leu Glu Val

380
Tyr Glu Asp Met
395

His Gly Leu Lys

Gln Ile Arg Ala
430

Glu Phe Gly Gly

445
Gln Trp Asp Arg
460
Ser Ser Phe Asn
475

Thr His Ser Phe

- 337 -

255

Tyr Phe

Ile Cys

Phe Asn

Ser Lys

Lys Val

Ser Arg

400
Ser Lys
415

Thr Ile

Thr Val

Gln Asp

Arg Asn
480
Val Ala

495
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Ser Pro

Asn Pro

Leu Lys

530

Lys Ala

Ser Leu

Leu Lys

625

Tyr Thr

Asp Ala

Gly Ser

Phe Ala

690
Lys Lys
705

Asp Lys

Glu

Leu

515

Pro

Asn

Val

Trp

595

Tyr

Ser

675

Gln

Ile

500

Thr

Pro

Thr

Ser

Asp

580

Lys

Arg

Asn

660

Arg

Gly

Asn

Thr

Asp

Thr

Tyr

Pro

565

Thr

Tyr
645

Arg

Thr

Met

Pro

725

Thr Ala Phe Ala

505
Thr Leu Lys Asp
520
Gly Val Gly Leu
535
GIn Ala Pro Pro
550

Thr Ser Asp Arg

Lys Asp Ala Phe
585
Thr Thr Asp His
600
His Leu Glu Asn
615

Glu Asn Lys Lys

Ala Gly Val Pro

Trp Val Val Ile

665

His Ala Ala Leu
680

Lys Ser Phe Ala

695
Leu Pro Leu Asn
710

Asp Asp Thr Ile

Leu Ala Pro Gly Lys Asn Leu Ile Met

Ile Ala Gly Asp Leu Arg Phe

510
Lys Asp Gly Asn Glu
525
Pro Val Lys Gly Tyr
540
Lys Asp Arg Ser Ser
555

Leu Gln Leu Leu Lys

570
Asp Met Pro Ile Leu
590
Ile Ser Met Ala Gly
605
Ile Ser Asn Asn Tyr
620

Ala Asn Cys Val Lys

635
Asp Thr Ala Arg Ala
650
Gly Gly Glu Asn Phe
670
Glu Pro Arg Phe Leu
685

Arg Ile His Glu Thr

700

Phe Ala Glu Pro Ala

Asp Ile Leu Gly Leu
730

Arg Val His Pro Lys

- 338 -

Phe

Asp

Val

Pro

575

Pro

Met

His

Tyr

655

Asn

Thr
735

Glu

Met

Pro

Thr

560

Phe

Lys

Trp

His

640

Arg

Leu

Tyr
720

Thr

Gly
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740

745

750

Glu Ala Trp Glu Thr Pro Leu Ser His Thr Phe Asn Ala Glu Gln Ile

755 760

765

Glu Trp Phe Lys Ala Gly Ser Ala Leu Asn Arg Leu Ala Asn Ala Lys

770

775

Lys Ala Lys Asn

785

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

<400>

161
2376
DNA
Candida Albicans

161

atgttaagag ctagatcagt attaagtggg

gcatttaact tttcagttcc tccagaatat

atcaacaact tatcgacggt taagaaaata

aagatattgt attcacattt atgcaatcca

gatataaggg gccaacaata tttgaagttg

tctgcccaga tggcattgtt acaatttatg

gcctcaattc actgtgacca tttgattgtt

aaatcaatag caacaaataa agaggttttt

ggtattcaat tttggggacc aggatctggt

gccegceacctg gtttaatgat gttaggtacc

ggtgcaattg ccattggtgt tggtggtgca

tgggaattga aagcaccaaa gattttgggt

agctcgcecta aagatgtaat tactacttta

ggttatatcg tggaatactt tggtgatggt

actatctgta atatgggtgc cgaaattggt

gcccacaaga gatatttgat tgacacgcat

gtgaattccg aattcaaatt tttgcaagcet

gagataaatc tttctgaatt agaaccacat

actccaattt ccaaatttgg tgagaccgcc

agtgtgtcga
caatcgagga

ttgaaaaacc

gaagaaagtc
cacccagata
acatgtggta
ggtaaagatg
gatttcttge
atcattcatc

gattcgcata

gatgctgttg
gtgaaattaa
gcaggtattt
gttaaaacat
gccaccacct
agagcaccaa

gatgaaggtg

gtgaacggge

caaaaggaag

780

gacgtgegtt
ctccaccata

aaccattgac

ttacttcatc
gagtggccat
tgagttccac
gtgctgagga
aaagttgtgg
aaattgtttt

ctcctaatgce

atgcattgac
ctggcaaatt
tgaccgtcag
tatcatgtac
cgactttccc
ttgccgaagce

ccgaatacga

ctttcactcc

gttggectga

agccactcaa
ttctaaattg

attagcagag

caatgtaagt
gcaagatgct
agcagttcca
agatttagtt
tgaaaaatac
agagaacttt

agggggtttg

aggtacccct
atctggatgg
aggaggtact
tggtatggct
ataccaagaa
tgctgattcg

caaagtcatt

agatttgtct

aacagtttcc

- 339 -

60
120

180

240
300
360
420
480
540

600

660
720
780
840
900
960

1020

1080

1140
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gctgggttga
atcattaaac
ggatccgaac
aatggggcca

gatgttccaa

cgtgccagaa
acggccatga
ccaaatggta
ttcatcccag
gaagtcaatg
tccggtgaag

catatttcgg

aatacattaa
aacggtgacg
tgggttgtgg
tcacctcgtt
accaacttga
aaaatttcat

ggtaacaacg

attttagcta
atcaactaca
<210> 162
<211> 791

<212> PRT

ttggttcatg
aggctgaagc
aaatcagagc
tagtgttggce

agacatcaac

acgatggtaa
tatattccgg
aagagttcag
gtcgttctga
tgtccccaag
aattgtcaac

cagctggtgt

ttggtgcagt
catacggtat
tagccgaaca
tcttgggagg
agaaacaagg
ctggcgattt

gaggtacttt

aacatacaat

tcggtaacac

tactaattct
agttggatta
cacaattgaa
taatgcatgt

agacttcaac

cagaaacacc
agatatgaat
attccaacca
gttctaccce
ttcagacaga
cacagtattg

ctggttgaaa

taacaaagaa
tcctgaattg
taactatggt
ctcagtgatt
aatgttgcct
attgacaact

acgtgttaag

gtctaaagac

aaaaaaggga

<213> C(andida Albicans

<400> 162

tcgtaccaag
aaaccaaaaa
agagatggtt
ggaccatgta

gccattttca

atgaactttt
ttcaacccag
ccccaaggta
gaagcaaacc
ttacaacttt
ttgaaagttg

tacaaaggtc

acgggtgaag
atgattaaat
gaaggttctg
ttggtgaaat
ttaacttttg
atagatttga

gttaccaaaa

caagttgagt

ttgtaa

atatgtcccg
ttccattctt
tgataaacac
ttggtcaatg

cttcattcaa

taacctctce
tgacagattc
aagatttgcc
cacaaccaaa
tggaaccttt
aaggaaaatg

atttggaaaa

ttaacaaggc
ggaaggatga
ctagagaaca
cttttgctag
cagatgaagc
aagatatgat

gagatggttc

tcttcaaagc

tgctgtttct
tgttacacca
ttttgaaagc
ggacagaact

caggaatttc

agatatggtt
aatcgaatta
acaatctgga
accagaggtt
ccaaccatgg
tactaccgat

catttcatac

ttatgatttg
atctagaccg
tgctgecttg
aatccacgaa
tgattatgac
tgccaaggac

tgaatttgaa

tggttctgcec

Met Leu Arg Ala Arg Ser Val Leu Ser Gly Ser Val Ser Arg Arg Ala

1

5

10

15

Leu Ala Thr Gln Ala Phe Asn Phe Ser Val Pro Pro Glu Tyr Gln Ser

20

25

30

Arg Thr Pro Pro Tyr Ser Lys Leu Ile Asn Asn Leu Ser Thr Val Lys

- 340 -

1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1860

1920
1980
2040
2100
2160
2220

2280

2340

2376
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Lys

Ser

65

Asp

Met

Thr

145

Leu

His

225

Ser

Arg

Thr

Met

Val
130

Asn

Thr

210

Pro

Ser

Leu

35

Leu Lys

Leu Cys

Arg Gly

Asp Ala

100
Ser Ser
115

Gly Lys

Lys Glu

Gln Phe

Asn Phe

180
Pro Asn
195

Asp Ala

Lys Ile

Pro Lys

Gly Thr
260
Ser Cys

275

40
Asn Gln Pro Leu
55
Asn Pro Glu Glu
70
Gln Gln Tyr Leu
85

Ser Ala Gln Met

Thr Ala Val Pro
120
Asp Gly Ala Glu
135
Val Phe Asp Phe
150

Trp Gly Pro Gly

165

Ala Ala Pro Gly

Ala Gly Gly Leu

200

Val Asp Ala Leu
215

Leu Gly Val Lys

230
Asp Val Ile Thr
245

Gly Tyr Ile Val

Thr Gly Met Ala

280

Thr

Ser

Lys

Leu

Ser

Leu

185

Thr

Leu

Thr

265

Thr

Leu Ala Glu

Leu

Leu

90

Leu

Ser

Asp

170

Met

Thr

Leu
250

Tyr

Ile

Thr
75

His

Leu

Leu

Ser

155

Met

Thr

Phe

Cys

60

Ser

Pro

His

Val

140

Cys

Leu

Pro
220

Lys

Asn

45

Lys

Ser

Asp

Phe

Cys
125

Lys

His

205

Trp

Leu

Asp

Met

285

Ile Leu

Asn Val

Arg Val
95

Met Thr

110

Asp His

Ser Ile

Glu Lys

175
Thr Asp
190

Gly Val

Glu Leu

Ser Gly

Leu Thr

255
Gly Val
270

Gly Ala

- 341 -

Tyr

Ser

80

Cys

Leu

Tyr
160

Val

Ser

Lys

Trp

240

Val

Lys

Glu
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[le Gly

290
Tyr Leu
305

Val Asn

Asp Lys

Thr Ala

Phe Val

Gly Leu

Ala Cys

450
Thr Ser
465

Arg Ala

Pro Asp

Pro Val

Ala

Ser

Val

Phe

355

Cys

Lys

Thr

Thr

Arg

Met

Thr

515

Thr

Asp

340

Thr

Lys

Thr

Pro

420

Asn

Pro

Asp

Asn

Val
500

Asp

Thr

Thr

Phe

325

Pro

Asn

Thr

Cys

Phe

Asp

485

Thr

Ser

Ser Thr Phe

295
His Arg Ala
310

Lys Phe Leu

Ile Asn Leu

Asp Leu Ser

360
Gly Trp Pro
375
Ser Ser Tyr
390

Glu Ala Val

Ser Glu Gln

Phe Glu Ser

Gly Asn Arg

Ala Met Ile

Ile Glu Leu

520

Pro

Pro

Gln

Ser

345

Thr

Gly

425

Asn

Trp

Phe

Asn

Tyr
505

Pro

Tyr

Pro

Thr

Asp

Leu

410

Arg

Asp

Thr

Thr

490

Ser

Asn

Gln Pro Pro Gln Gly Lys Asp Leu Pro Gln

Gln Glu Ala His

315

Asp

Leu

Val

Met

395

Lys

Arg

Ser

475

Met

Ser

300

Glu Pro

Ser Lys

365
Ser Ala
380

Ser Arg

Pro Lys

Thr Ile

445
Thr Asp
460

Phe Asn

Asn Phe

Asp Met

Lys Glu
525

Gly Phe

Ala

His
350

Phe

Ala

430

Leu

Val

Arg

Leu

Asn
510

Phe

- 342 -

Lys Arg

Asp Ser

320
Glu Tyr
335

Val Asn

Leu Ile

Val Ser

400
Pro Phe
415

Arg Asp

Ala Asn

Pro Lys

Asn Phe

480

Thr Ser

495

Phe Asn

Arg Phe

Pro Gly
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Arg

545

Phe

Val

Leu

625

Asn

Ser

Val

Lys

705

Lys

Lys

Lys

530

Ser Glu Phe

Val Asn Val

Gln Pro Trp

580

Glu Gly Lys
595

Lys Tyr Lys

610

Ala Val Asn

Gly Asp Ala

Ser Arg Pro

660

675

Ile Leu Val

Gln Gly Met

Ile Ser Ser

Ala Lys Asp

740

Arg Asp Gly
755

Asp GIn Val

770

Tyr

Ser
565

Ser

Cys

Lys

Tyr

645

Trp

His

Lys

Leu

Ser

Glu

Pro

550

Pro

Thr

His

Val

Ser

Pro

710

Asp

Asn

Phe

535

Ser

Thr

Leu

615

Thr

Val

Phe

695

Leu

Leu

Asn

Phe

Phe

775

Ala Asn Pro Gln

555
Ser Asp Arg Leu
570
Glu Leu Ser Thr
585
Asp His Ile Ser
600

Glu Asn Ile Ser

Gly Glu Val Asn
635
Pro Glu Leu Met
650
Val Ala Glu His
665

Leu Ser Pro Arg

630

Ala Arg Ile His

Thr Phe Ala Asp

715

Leu Thr Thr Ile
730

Gly Gly Thr Leu

745
Glu Ile Leu Ala
760

Lys Ala Gly Ser

540

Pro Lys

Gln Leu

Thr Val

605

Tyr Asn

620

Lys Ala

Ile Lys

Asn Tyr

Phe Leu

685

Glu Thr

Asp Leu

Arg Val

Lys His
765
Ala Ile

780

Pro Glu

Leu Glu
575
Leu Leu

590

Thr Leu

Tyr Asp

Trp Lys

655

Asn Leu

Asp Tyr

Lys Asp

735

Lys Val

750

Thr Met

Asn Tyr

- 343 -

Val

560

Pro

Lys

Trp

Leu
640

Asp

Ser

Lys

Asp

720

Met

Thr

Ser
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Gly Asn Thr Lys Lys Gly Leu

785

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

<400>

163
2373

DNA

790

Yarrowia lipolytica

163

atgctgagaa

gccaccaccg

ccctacgegg

ttgaccttgg

atcactcgag

tctgctcaga

gegtcecattce

cgatctatcg

ggcatccagt

tctgttceceg

ggtgccattg

tgggaactga

gcttctecca

ggaaacatca

acaatttgca

tccatgcgac

gctcgagacc

gtcaacctgt

ccectetceca

ggtctcattg

gttgagcagg

tccgagcaga

ggtgeggtgg

gagaccaagc

gtgctcgatt

ccaacgcctc
agctcatcaa
ctgaaaaaat
gtgacactta
tggctctgtt
actgtgacca

ctaccaacca

tctggggccc
gtctcatgat
ccatcggtgt
aggcccccaa
aggatgttat
tcgagtacca

acatgggtgc

gatacttgga
gaggcttcett
ccgagctcga
agtactccac
gatcatgcac
cccgagacaa

ttcgagccac

ttctggccaa

ccggegagtt

ttgccaggca

cggcectcage
ccgtettgat
tctgtattca
cctcaagctc
gcagtttatg
tctgattgtt

ggaggtgttc

cggatccggt
gctcggaacc
tggaggagcc
gattctcgga
tacccatctg
cggcgagggt

cgaggtcggt

ggccaccgga
ggctgctgac
gcectgtatce
caaggtcacc
caactcctce
cggtctcgag

catcaagaag

cgectgtgga

caactccatc

cgattctcgg

gtgccecgetg
caggtcaaga
catcttcaca
aaccccgacc
acctgtggtc
ggccgagacg

gacttcctge

atcatccacc
gactctcaca
gacgctgtcg
gtcaagctga
gctggcaage
gttgactccce

gctaccacct

cgagctccca
gagggtgctce
aacggtccct
tctgagaagt
tacgaggaca
gccaagattce

gacggtctga

ccctgtatceg

ttcacctctt

ccatcaaggc

acttcaagac
agattatcaa
accctgagga
gagtggccat
ttccttecac
gtgccgatga

agcaatgtgc

agattgtgct
ctcccaacgce
acgctttgac
ctggaaagct
tgactgtgcg
tgtcctgcac

ctacgttccc

ttgccgceage
agtatgacga
tcactcccga
ggcccgatac
tgacccgagt
ccttettcat

cagacgtgtt

gtcagtggga

tcaaccgaaa

tcgtggtctt

ccgaacccct
ccgaaatgat
gactcccage
gcaggatgcc
cgeegtgect
tgatctgacc

cgagaagtac

ggagaacttc
tggtggtctc
cggaactccc
gtceggetgg
aggaggaacc
cggtatggcec

ctttacggag

agcagctgct
ggttgtagag
tctggccacc
cgtgtctgcec
cgectetcetg
cacccccgga

cgagtctgct

tcgaactgac

cttccgagcec

- 344 -

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020
1080
1140
1200
1260

1320

1380

1440
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cgaaacgatg gtaaccccga aaccatgaac ttcctgacct
atgatctact ctggagacgc tcacttcaac cccatgaccg
ggcaaggaat tcaagttcca gccccctaag ggtaccgage
ggccgaccceg agttctaccce cgaggcetgec ccccageccce

gtctceceecg attccgageg actgcagete cttgagectt

gagctcaagc tctcggtact catgaaggtt gagggcaagt
geegetggtg cctggcetcaa gtacaaggge catcttgaga
attggtgctc ttaacaagga gacccagaag gtcaaccaca
tccgagcecagt ctatccccga cctcatgatc aagtggaagg
gttgttgctg agcacaacta cggagagggt tccgeccgag
cgattcctcg gtggacagge catcctagtc aagtctttceg

ctcaagaagc agggtatgct tcctctgacc tttgagaacg

caggcctgeg acactctgga gaccctggac ctectggaca
aacggtggcet ttgtccagat gcecgagctacc aagtctgacg
gccecgacaca ccatgtcetge cgaccaggtt gatttcttca
ttcattggag cccagaaggc tgccaacaag taa

<210> 164

<211> 790

<212> PRT

<213> Yarrowia lipolytica

<400> 164

ctcccgagat
actccatcac
tgcccgagga
atcccgaggt

ttgagccctt

gcaccaccga
acatttccta
ctattgatgc
agcagggcaa
agcatgctgc
ctcgaattca

aggccgacta

tgcttgagaa
gctctaccta

aggctggttc

tgtcaccgct
caccaaggac
gtttgccaag
gaacgtgact

taacaaccag

ccacatttcg
caacaccctg
cgctgacggce
gcectggatt
tctgtctcecec
cgagaccaac

cgacaagatc

gggtggtgac
cgacttccga

tgccatcaac

Met Leu Arg Ser Ala Arg Phe Cys Gln Ala Arg Phe Ser Ala Ile Lys

1 5 10

Ala Arg Gly Leu Ala Thr Thr Ala Asn Ala Ser
20 25
Ala Asp Phe Lys Thr Arg Thr Pro Pro Tyr Ala
35 40
Leu Asp Gln Val Lys Lys Ile Ile Asn Arg Asn
50 55
Glu Lys Ile Leu Tyr Ser His Leu His Asn Pro

65 70 75

15

Gly Leu Ser Val Pro

30

Glu Leu Ile Asn Arg

45

Asp Leu Thr Leu Ala

60

Glu Glu Thr Pro Ser

80

- 345 -

1500
1560
1620
1680

1740

1800
1860
1920
1980
2040
2100

2160

2220
2280
2340

2373
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Ile

Met

Gly

Ile

Thr

145

Leu

His

Arg

Ser

Val

Tyr

305

Thr Arg Gly

Gln Asp Ala

100

Leu Pro Ser
115

Val Gly Arg

130

Asn Gln Glu

Ile GIn Phe

Glu Asn Phe
180
Thr Pro Asn

195

Ala Asp Ala
210

Pro Lys Ile

Ser Pro Lys

Gly Gly Thr

260

Leu Ser Cys

275
Gly Ala Thr
290

Leu Glu Ala

Asp

85

Ser

Thr

Asp

Val

Trp

165

Ser

Val

Leu

Asp

245

Thr

Thr

Thr

Thr Tyr

Phe Asp
150

Gly Pro

Val Pro

Asp Ala

215
Gly Val
230

Val Ile

Asn Ile

Gly Met

Ser Thr
295
Gly Arg

310

Leu Lys

Met Ala

Pro Ala

120

Asp Asp

Phe Leu

Leu Gly

200

Leu Thr

Lys Leu

Thr His

265

Ala Thr
280

Phe Pro

Ala Pro

Leu Asn Pro Asp Arg Val

90

Leu Leu

Ser Ile

Asp Leu

170

Met Met

Gly Thr

Thr Gly

Leu Ala

250

Tyr His

Ile Cys

Phe Thr

Ile Ala

315

GIn Phe Met

110

His Cys Asp
125

Thr Arg Ser

140

Cys Ala Glu

Ile His Gln

Leu Gly Thr

190

205

Pro Trp Glu
220

Lys Leu Ser

Gly Lys Leu

Asn Met Gly
285

Glu Ser Met

300

Ala Ala Ala

Ala Arg Asp Arg Gly Phe Leu Ala Ala Asp Glu Gly Ala Gln

- 346 -

95

Thr

His

Lys

175

Asp

Val

Leu

Thr
255

Val

Arg

Tyr

Cys

Leu

Tyr
160

Val

Ser

Lys

Trp

240

Val

Asp

Arg

320

Asp
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Glu

Pro

Val

Ser

385

Val

Leu

Cys

465

Arg

Thr

Pro

Phe
545

Val

Val Val

Phe Thr

355
Thr Ser
370

Cys Thr

Thr Pro

Thr Asp

435

Gly Pro

450

Glu Phe

Asn Asp

Val Thr

Asp Ser

515

Lys Gly
530

Tyr Pro

Ser Pro

Glu
340

Pro

Asn

Gly
420

Val

Cys

Asn

Gly

Thr

Asp

325

Val

Asp

Lys

Ser

Arg
405

Ser

Phe

Ser

Asn

485

Met

Thr

Ser

565

Asn Leu

Leu Ala

Trp Pro
375
Ser Tyr

390

Asp Asn

Glu Gln

Glu Ser

Ile Phe
470

Pro Glu

Ile Tyr

Thr Lys

Leu Pro

535
Ala Pro
550

Glu Arg

Ser Glu

345
Thr Pro
360

Asp Thr

Glu Asp

440

Trp Asp

Thr Ser

Thr Met

Ser Gly

505

Asp Gly

520

Glu Glu

Gln Pro

Leu Gln

330

Leu

Leu

Val

Met

410

Arg

Phe

Asn

490

Asp

Lys

Phe

His

Leu

570

Glu

Ser

Ser

Thr

395

Thr

Val

Thr

Asn
475

Phe

Pro
555

Leu

Pro Cys Ile
350
Lys Tyr Ser

365

Lys Ile Pro

Ile Lys Lys

430

Val Leu Ala
445

Asp Glu Thr

460

Arg Asn Phe

Leu Thr Ser

His Phe Asn

510

Phe Lys Phe

525

Lys Gly Arg
540

Glu Val Asn

Glu Pro Phe

- 347 -

335

Asn

Thr

Ser

Phe

415

Asp

Asn

Lys

Arg

Pro

495

Pro

Pro

Val

575

Lys

Leu

400

Phe

Pro

Ala

480

Met

Pro

Thr
560

Pro
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Phe Asn Asn Gln Glu Leu Lys

Lys Cys Thr

Lys Gly His

Asn Lys Glu
625

Ser Glu Gln

Lys Pro Trp

Arg Glu His

675

Leu Val Lys
690

Gly Met Leu

705

Gln Ala Cys

Lys Gly Gly

Asp Gly Ser
755
Gln Val Asp

770

Gln Lys Ala
785

<210> 165
<211> 2343

<212> DNA

580

Thr Asp

Leu Glu

Thr Gln

Ser Ile

Ser Phe

Pro Leu

Asp Thr

725
Asp Asn
740

Thr Tyr

Phe Phe

Ala Asn

His

Asn

Lys

630

Pro

Val

Leu

Thr

710

Leu

Asp

Lys

Lys

790

585

Leu Ser Val Leu Met Lys Val Glu Gly

590

[le Ser Ala Ala Gly Ala Trp Leu Lys Tyr

600
Ile Ser Tyr
615

Val Asn His

Asp Leu Met

Ala Glu His
665
Ser Pro Arg
680
Arg Ile His
695

Phe Glu Asn

Glu Thr Leu

Gly Phe Val

745

Asn

Thr

650

Asn

Phe

Glu

Asp

730

Thr

635

Lys

Tyr

Leu

Thr

715

Leu

Met

Phe Arg Ala Arg His

760
Ala Gly Ser

775

605
Leu Ile Gly Ala Leu
620
Asp Ala Ala Asp Gly
640
Trp Lys Glu Gln Gly

655

Gly Glu Gly Ser Ala
670

Gly Gly Gln Ala Ile

Asn Leu Lys Lys Gln
700
Asp Tyr Asp Lys Ile

720

Leu Asp Met Leu Glu
735
Arg Ala Thr Lys Ser
750
Thr Met Ser Ala Asp
765
Asn Phe Ile Gly Ala

780

- 348 -

ZIHSd 10-2011-0063576



ZIHSd 10-2011-0063576

<213> Pichia stipitis

<400> 165

atgttatcta gaactgctgt cagagcccca cgctctatcc gtgggttgge cactgetgge 60
ttgaccagag actcccaagt gaaccagaac ttgttggaat ctcactcttt catccaatac 120
aagaagcaac tcgagaacct cgacatcgtc aaggccagat tgaacagacc tttgacttat 180
gccgaaaage ttcectctacgg tcacttggac gaccctcacg gacaagacat ccagagaggt 240
gtctcectact tgaagttgag accagatcgt gtcgettgtc aagatgccac cgctcaaatg 300
gccattttge aattcatgtce tgccggtttg cctcaagttg ccactcecttc cactgtccac 360
tgtgaccatt tgatccaggc ccaaattggt ggtgctaagg atttggccag agctattgac 420
ttgaacaagg aagtgtacga cttcttgtcg actgcctgtg ccaaatacaa cttgggtttc 480
tggaagcccg gttcecggtat catccatcag atcgtattgg aaaactacge cttcccaggt 540
getttgttga tcggtaccga ttcgcacact cctaatgetg gtggtttggg tcaattgget 600
attggtgtag gtggtgctga tgccgtcgac gtcatggecg acttggectg ggaattgaag 660
gctccaaaga tcattggtgt caagttgacc ggtagaatgt ccggetggac ctcgccaaag 720
gatatcatct tgaagttggc tggtatcacc actgtcaagg gtggtaccgg ttccattgtt 780
gaatacttcg gttctggtgt tgaaaccttc tcctgtaccg gtatgggtac catctgtaac 840
atgggtgccg aaattggtge taccacctct gtcttcccat tcaacaactc catggttgac 900
tatttgaatg ccactggtag atccaacatt gccgagtttg ccaacttgta caagaaggac 960
tacttgtctg ccgacgaagg ctgtgaatac gaccaagtca ttgaaatcga cttgaacacc 1020
ttggaaccac acattaacgg tcctttcacc ccagatttgg ctactccagt ctccaagatg 1080
aaggaaactg ccatcaagaa cggctggceca ttggaagtca aggttggttt gattggttct 1140
tgtaccaact cttcttacga agatatgacc agagctgctt ctattattga agacgctgcec 1200
acccatggcet tgaagtccaa ggctatctac actgtttctc ctggttctga acaagtcaga 1260
gccaccattg ccagagacgg tcaattgaag accttcgaag actttggegg tgttgtcatg 1320
gccaacgect gtggtccatg tatcggtcaa tgggacagac aagacattaa gaagggtgac 1380
aagaacacca ttgtgtcttc tttcaacaga aatttcactg ctagaaacga cggtaatcca 1440
gccactcacg ctttcgtege ttctccagaa atgaccactg ctttcgecat ctecggtgac 1500
ttgggtttca acccaattac cgacaccttg aaggacgcta acggaaacga gttcaagttg 1560
aaggaaccag ttggtgttgg tttaccagtt aacggctacg accctggtga aaacacctac 1620
caagctccac ctgaagacag atcaacagtc caagtgcaaa ttgccccaac ctccgacaga 1680
ttacaaaagt tgactccttt caagccatgg gacggtaagg atgccgaaag attaccaatc 1740

- 349 -



ttaatca
aagtacc
gaaaacg

gacactg

ttcggtg
gctatca
ttaccat
gacttgc
gctgacg
gaatggt

taa

<210>
<211>
<212>
<213>
<400>
Met Leu
1

Ala Thr

Glu Ser

Ile Val

50
Leu Tyr
65

Val Ser

Thr Ala

Val Ala

agg ccgttggtaa gaccacaacc
gtg gtcacttgga aaacatctcc
gtg aagccaacaa cgtcaagaac

gtg ctgcttacag agatgctggce

aag gttcttccag agaacacgct
tca ccaagtcctt cgctcgtatt
tga acttcactga cgttgctgece
tcg gtttgactga attggcccct
gtt ctgccacctg ggaaaccgaa

tca agtacggttc cgctttgaac

166
780
PRT
Pichia stipitis

166

gatcatattt
aacaactaca
cactacactg

cacaagtggg

gccettggaac
cacgaaacca
tacgacaaaa
ggcaagaacg
ttgtctcaca

aagatggctg

Ser Arg Thr Ala Val Arg Ala Pro Arg

5
Ala Gly Leu Thr

20

Arg Asp

His Ser Phe Ile Gln Tyr

35

40

10
Ser Gln Val
25

Lys Lys Gln

Lys Ala Arg Leu Asn Arg Pro Leu Thr

55

Gly His Leu Asp Asp Pro

70

Tyr Leu Lys Leu Arg Pro

85

Gln Met Ala Ile Leu Gln

100

Thr Pro Ser Thr

Val His

His Gly Gln
75
Asp Arg Val
90
Phe Met Ser
105

Cys Asp His

ctatggccgg tccatggttg

tgattggtgc tatcaacgct

gtgtatactc tggtgttcca

ttgttattgg tgacgaaaac

caagattctt gggtggtttc

acttgaagaa gcaaggtttg

tccaaccaga agacgaagta

ttattctcag agtccaccca

cttacaacat tgaacaaatt

ccgttgetge tgaaaagaag

Ser

Asn

Leu

Tyr

60

Asp

Leu

Ile Arg Gly Leu
15
GIn Asn Leu Leu
30
Glu Asn Leu Asp
45

Ala Glu Lys Leu

Ile GIn Arg Gly
80
Cys Gln Asp Ala
95
Gly Leu Pro Gln
110

Ile GIn Ala Gln

- 350 -

1800
1860
1920

1980

2040
2100
2160
2220
2280
2340

2343
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115

[le Gly Gly Ala Lys

Val
145

Trp

Val

225

Asp

Thr

Thr

Thr

305

Tyr

Asp

Leu

130

Tyr Asp

Lys Pro

Phe Pro

Asp Val
210

Gly Val

Ser Ile

Gly Met

275
Ser Val
290

Gly Arg

Leu Ser

Leu Asn

Ala Thr

355

Phe Leu

Gly Ser
165

Gly Ala

Met Ala

Lys Leu

Leu Lys

245
Val Glu
260

Gly Thr

Phe Pro

Ser Asn

Ala Asp

325
Thr Leu
340

Pro Val

120
Asp Leu Ala
135
Ser Thr Ala
150

Gly Ile Ile

Leu Leu Ile

GIn Leu Ala
200
Asp Leu Ala
215
Thr Gly Arg
230

Leu Ala Gly

Tyr Phe Gly

Ile Cys Asn

280

Phe Asn Asn
295

Ile Ala Glu

310

Glu Gly Cys

Glu Pro His

Ser Lys Met

360

Arg Ala

Cys Ala

His Gln

170

Gly Thr

185

Trp Glu

Met Ser

Ile Thr

250
Ser Gly
265

Met Gly

Ser Met

Phe Ala

Glu Tyr

330
[le Asn
345

Lys Glu

Ile

Lys

155

Asp

Val

Leu

235

Thr

Val

Val

Asn

315

Asp

Thr

Asp

140

Tyr

Val

Ser

Lys
220

Trp

Val

Asp
300

Leu

Pro

125

Leu

Asn

Leu

His

Thr

Lys

Thr

285

Tyr

Tyr

Val

Phe

365

Asn Lys

Leu Gly

Glu Asn

175

Thr Pro

190

Ala Asp

Pro Lys

Ser Pro

Gly Gly

255

Phe Ser

Leu Asn

Lys Lys

335
Thr Pro
350

Lys Asn

- 351 -

Glu

Phe

160

Tyr

Asn

Lys
240

Thr

Cys

Thr

Asp

320

Asp
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Trp Pro Leu Glu Val

Ser
385

Thr

Val

465

Pro

545

Leu

Arg

370

Tyr

His

Asp

450

Ser

Thr

Ser

Asn

Val

530

Asp

Leu

Ser

Ser

Glu Asp

Gly Leu

Val Arg

420

Phe Gly

435

Trp Asp

Ser Phe

His Ala

Gly Asp

500
Gly Asn
515

Asn Gly

Arg Ser

Lys Leu

Pro Ile

Met Ala
595

Asn Asn

Met

Lys

405

Arg

Asn

Phe

485

Leu

Tyr

Thr

Thr

565

Leu

Tyr

Lys Val

375
Thr Arg
390

Ser Lys

Thr Ile

Val Val

Gln Asp

455
Arg Asn
470

Val Ala

Gly Phe

Phe Lys

Asp Pro

535
Val Gln
550

Pro Phe

Ile Lys

Pro Trp

Gly

Ala

Met

440

Phe

Ser

Asn

Leu

520

Val

Lys

Leu

600

Leu

Ala

Arg

425

Lys

Thr

Pro

Pro

505

Lys

Pro

Val
585

Lys

Met Ile Gly Ala

Ile Gly Ser Cys Thr

Ser Ile Ile Glu Asp
395
Tyr Thr Val Ser Pro
410
Asp Gly Gln Leu Lys
430

Asn Ala Cys Gly Pro

445
Lys Gly Asp Lys Asn
460
Ala Arg Asn Asp Gly
475

Glu Met Thr Thr Ala

Ile Thr Asp Thr Leu

510

Glu Pro Val Gly Val

Asn Thr Tyr Gln Ala
540
[le Ala Pro Thr Ser
555

Trp Asp Gly Lys Asp

570
Gly Lys Thr Thr Thr
590
Tyr Arg Gly His Leu
605

Ile Asn Ala Glu Asn

- 352 -

Asn Ser

400
Gly Ser
415

Thr Phe

Cys Ile

Thr Ile

Asn Pro

480

Phe Ala

495

Lys Asp

Gly Leu

Pro Pro

Asp Arg

560

575

Asp His

Glu Asn

Gly Glu
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610

Ala Asn Asn Val Lys

625

Asp Thr Gly Ala A

o

645
Gly Asp Glu Asn Phe
660
Glu Pro Arg Phe Leu
675

Arg Ile His Glu Thr

690
Phe Thr Asp Val Ala
705
Asp Leu Leu Gly Leu

725

615

Asn His Tyr Thr

630

Tyr Arg Asp Ala

Gly Glu Gly Ser

665

Gly Gly Phe Ala

630

Asn Leu Lys Lys

695

Ala Tyr Asp Lys

710

Thr Glu Leu Ala

Arg Val His Pro Ala Asp Gly Ser Ala

740

745

His Thr Tyr Asn Ile Glu Gln Ile Glu

755

760

Gly Val

635
Gly His
650

Ser Arg

GIn Gly

Trp Phe

Leu Asn Lys Met Ala Ala Val Ala Ala Glu Lys

770
<210> 167
<211> 2358

<212> DNA

775

<213> C(andida glabrata

<400> 167

atgtttagag ctgtcggtag aagaaacctg gctacagtta

ccggagaatt tgagagcata cactccacct tatgctaaat

gttaagcaaa tactgaacaa tgaaccattg accttggctg

ctgtgtaacc ccgaagaatc tcttacgtcc tctagagtcg

tacttgaaat tgaatcctga tagagtcgcc atgcaagacg

620

Tyr Ser Gly Val Pro

640
Lys Trp Val Val Ile
655
Glu His Ala Ala Leu
670
Thr Lys Ser Phe Ala
685

Leu Leu Pro Leu Asn

700
Pro Glu Asp Glu Val
720
Lys Asn Val Ile Leu
735
Glu Thr Glu Leu Ser
750

Lys Tyr Gly Ser Ala

765
Lys

780

gtcgaaatat cccctcetgtt
tactaaataa cttggacaaa
aaaagattct gtactcacat

cagacatcag aggccagaag

cctctgcaca aatggcetcett

- 353 -
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120
180

240

300
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ttgcagttca
catttaattg
caggaagttt
cctggttceeg
atgctaggta

gttggtggtg

aaggttctgg
atcaccatgc
tttggagaag
gctgagatcg
gaagccactg
ttcctaagag

ttagaaccac

gctgaaagaa
tgtaccaatt
aaggctggtt
gctacattgg
gctaacgcat
agcgagacca

aacagaaaca

ggtaatgctc
agattcaatc
aaattctatc
acctctgatc
actaatgtat
gtatggttga

caaaacaagg

atccctggat
cacaactatg
ggtcaaatga

ggtatgctac

tgaccactgg
tcggaaaaga
ttgatttcct
gtattatcca
cagactcaca

ctgatgccgt

gtgttaaatt
ttgcaggtaa
gtgtagaaac
gtgctaccac
gtagaggttt
cggatgaagg

acgtaaatgg

gtctggaaga
catcatacca
tgaagcctcg
atagagatgg
gtggtecttg
actcaatttt

ccatgaattt

aattcaaccc
cacctgtagg
cagcaggaaa
gtttacaact
tgatgaaggt
agtataaagg

aaactggcga

tgatgatgaa
gtgaaggttc
tacttgtcaa

cactaacatt

cctatcagaa
tggtgaaacc
ggagagctgt
tcaaatcgtg
cactccaaac

ggacgcectta

gaccggtaaa
actaaccgtt
tctatcatgt
atccactttc
tgttgctact
tgctcaatat

ccecttceact

aaaatggcct
agatatgagt
cattccttte
ccttattaag
tattggtcaa
tacctecttt

cctaacctcc

attaactgat
tgaagaactt
attaagtgct
tttggaacct
agaagggaaa
tcatctggag

ggtgaataag

gtggaaagag
agcaagagaa
atcttttgcec

tgctgatgag

actgctgttc
aaggatttga
gcgaagagat
ctggagaact
gctggtggte

actggaaccc

ctacacggct
agaggtggta
accggtatgg
ccataccaag
gcagcagacg
gacgaagtaa

cccgacttgt

caaaatatct
cgtgtgatcg
tttgttactc
aaatttgaag
tgggatagag
aacagaaact

ccagaaatcg

gctattccat
ccttccaagg
gatccaaatg
ttcaaacctt
tgtacaactg
aatatttcct

gcttatgact

gatggtagac
catgctgctt
agaatccatg

gcagactatg

cagcatcgat
gaaactccat
acggcataca
tctcegegec
taggtgccat

catgggaatt

ggtcggcetcce
caggctacat
ccacaatctg
ctgcacacaa
ccgeettgge
tagaaattaa

cgacaccaat

ccgetgeatt
atttagtcaa
caggatctga
ataatggtgc
aagatgttcc
tcagggctag

ttactgctat

taccaaatgg
gatttgaaca
ttgaagtcaa
ggaacggtaa
atcatatttc
acaacacttt

tagatggtac

catggacagt
tgtctccaag
agacaaactt

acagaatttc

ccactgtgat
taagaccaac
gttctggggt
tggtttgatg
cgctattggt

aaaggcacca

aaaggatgtc
tgtcgaatat
taatatgggt
gagatatctg
taactacaat
cctatccgag

tactaaatat

gattggttca
ccaagctgaa
agctatcaga
cattgtgtta
aaaggaatca
aaatgatggt

gagctattca

cggtgaattt
cggtagggat
agtttctcca
ggaattaagg
agctgcaggt
aattggtgca

tgcctatgat

tgttgctgag
atacttgggt

gaagaaacaa

tggtggtgac

- 354 -

360
420
480
540
600

660

720
780
840
900
960
1020

1080

1140
1200
1260
1320
1380
1440

1500

1560
1620
1680
1740
1800
1860

1920

1980
2040
2100

2160
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actttggaga ctgtgggcect aatagattta gtagctcaag acggtaataa tggegggttc
ctagatgtca aagtaactaa accaaatggt gaaagcttca taatcaaaac caaacacact

ctgtcaaagg atcaaattga cttctttaag gctggatcag ctatcaactt cattggtgaa

caacgtagaa accactga
<210> 168

<211> 785

<212> PRT

<213> C(andida glabrata

<400> 168

Met Phe Arg Ala Val Gly Arg Arg Asn Leu Ala

1 5

[le Pro Ser Val Pro Glu Asn
20

Lys Leu Leu Asn Asn Leu Asp

35

Pro Leu Thr Leu Ala Glu Lys
50 55
Glu Glu Ser Leu Thr Ser Ser
65 70
Tyr Leu Lys Leu Asn Pro Asp
85
GIn Met Ala Leu Leu Gln Phe

100

Val Pro Ala Ser Ile His Cys
115
Glu Thr Lys Asp Leu Arg Asn
130 135
Asp Phe Leu Glu Ser Cys Ala
145 150
Pro Gly Ser Gly Ile Ile His

165

Leu Arg
25
Lys Val

40

Ile Leu

Arg Val

Arg Val

Met Thr

105

Asp His

120

Ser Ile

Lys Arg

Gln Ile

10

Ala

Lys

Tyr

90

Thr

Leu

Lys

Tyr

Val

170

Tyr

Ser

Asp

75

Met

Thr

Gly

155

Thr

Thr

His

60

Leu

Val

Asn
140

Ile

Val Ser

Pro Pro

30

Leu Asn

45

Leu Cys

Arg Gly

Asp Ala

Ser Glu

110

Gly Lys
125

Gln Glu

Gln Phe

Leu Glu Asn Phe

- 355 -

Arg
15

Tyr

Asn

Asn

Ser
95

Thr

Asp

Val

Trp

Ser

175

Asn

Pro

Lys

80

Phe

2220
2280

2340

2358

ZIHSd 10-2011-0063576



Pro Gly Leu Met Met

Gly Leu Gly

Ala

Val

225

Met

Thr

Arg

305

Phe

Asn

Leu

Trp

Ser

385

Lys

Glu

Leu
210

Lys

Thr

Val

Phe

290

Leu

Leu

Ser

Pro

370

Tyr

Ala

Ala

195

Thr

Leu

Met

Thr
275

Pro

Phe

Arg

Ser

Thr

355

Gln

180

Ala

Thr

Leu

Tyr

260

Tyr

Val

340

Pro

Asn

Thr

245

Phe

Cys

Asp
325

Leu

Gln Asp Met

Gly Leu Lys

405

Ile Arg Ala

Leu Gly

Ala Ile

Pro Trp

215

Lys Leu

230

Gly Lys

Asn Met

Thr Ala

310

Glu Pro

Thr Lys

Ser Ala

375
Ser Arg
390

Pro Arg

Thr Leu

Thr Asp Ser His Thr
185
Gly Val Gly Gly Ala
200
Glu Leu Lys Ala Pro
220
His Gly Trp Ser Ala

235

Leu Thr Val Arg Gly
250
Gly Val Glu Thr Leu
265

Gly Ala Glu Ile Gly

His Lys Arg Tyr Leu

300

Ala Asp Ala Ala Leu
315
Ala Gln Tyr Asp Glu
330
His Val Asn Gly Pro
345
Tyr Ala Glu Arg Ser

360

Ala Leu Ile Gly Ser
380
Val Ile Asp Leu Val
395
Ile Pro Phe Phe Val
410

Asp Arg Asp Gly Leu

Pro Asn

190
Asp Ala
205

Lys Val

Pro Lys

Gly Thr

Ser Cys

270

Ala Thr

285

Ala Asn

Val Ile

Phe Thr

350

Leu Glu

365

Cys Thr

Asn Gln

Thr Pro

Ile Lys

- 356 -

Ala Gly

Val Asp

Leu Gly

Asp Val

240

Gly Tyr
255

Thr Gly

Thr Ser

Thr Gly

Tyr Asn

320

335

Pro Asp

Glu Lys

Asn Ser

Ala Glu

400
Gly Ser
415

Lys Phe
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Glu

Asp Asn

435

Gly Gln Trp

Ser
465

Asn

Met

Pro

545

Thr

Lys

Thr

Leu

Thr

625

Val

450

Ile Phe

Arg Asn

Ser Tyr

Leu Pro

515

Leu Pro

530

Gly Lys

Ser Asp

Glu Leu

Asp His

595

Glu Asn

610

Gly Glu

Pro Gly

Val Ala

420

Asp

Thr

Thr

Ser

500

Asn

Ser

Leu

Arg

Arg

580

Val

Leu

660

Arg

Ser

Met

485

Lys

Ser

Leu

565

Thr

Ser

Ser

Asn

Met
645

His

Ile Val

Glu Asp

455
Phe Asn
470

Asn Phe

Asn Ala

Gly Phe
535
Ala Asp

550

Gln Leu

Asn Val

Ala Ala

Tyr Asn

615

Lys Ala
630

Met Lys

Asn Tyr

425

Leu Ala
440

Val Pro

Arg Asn

Leu Thr

GIn Phe

505
Phe Arg
520

Glu His

Pro Asn

Leu Glu

Leu Met

585
Gly Val
600

Thr Leu

Tyr Asp

Trp Lys

Gly Glu

665

Asn

Lys

Phe

Ser

490

Asn

Phe

Val

Pro
570

Lys

Trp

Leu

Ala

Arg
475

Pro

Pro

Asn

Arg

555

Phe

Val

Leu

Asp
635

Asp

Ser

430

Cys Gly Pro
445

Ser Ser Glu

460

Ala Arg Asn

Leu Thr Asp
510
Pro Pro Val
525
Asp Lys Phe
540

Val Lys Val

Lys Pro Trp

Glu Gly Lys

590

Lys Tyr Lys
605

Ala Gln Asn

620

Gly Thr Ala

Gly Arg Pro

Ala Arg Glu

670

- 357 -

Cys Ile

Thr Asn

Asp Gly

Thr Ala

495

Tyr Pro

Ser Pro

560

Asn Gly
575

Cys Thr

Gly His

Lys Glu

Tyr Asp

640
Trp Thr
655

His Ala
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Ala Leu Ser Pro Arg Tyr Leu Gly Gly Gln Met

675

680

Phe Ala Arg Ile His Glu Thr Asn Leu Lys Lys

690

695

Leu Thr Phe Ala Asp Glu Ala Asp Tyr Asp Arg

705 710

715

Thr Leu Glu Thr Val Gly Leu Ile Asp Leu Val

725

730

Asn Gly Gly Phe Leu Asp Val Lys Val Thr Lys

740

745

Phe Ile Ile Lys Thr Lys His Thr Leu Ser Lys

755

760

Phe Lys Ala Gly Ser Ala Ile Asn Phe Ile Gly

770
His
785
<210> 169
<211> 2334

<212> DNA

775

<213> C(andida glabrata

<400> 169
atgttgtctg ctagaacagt
aacttgacta gagactctaa

tacaagcaaa acatcgagta

tacgctgaaa agatcctgta
ggtgtttcect atttgaagcet
atggccatct tgcaattcat
cactgtgacc acttgatcca
gacctaaata aggaagtcta
ttctggaagce caggttctgg

ggtgctttga tcatcggtac

ggtgagaaac
ggtcaaccag

tgtcgacata

cggtcacttg
aagaccagac
gtcegetgge
agcccaaatt
cgacttcttg
tattatccac

cgactcccac

actggtgtca
aacttgttgg

gtgagaaaga

gacgacccac
cgtgtcgcat
ttgccagaag
ggtggtgaga
gettetgect
caaattgttc

actccaaacg

[le Leu Val Lys Ser

685

Gln Gly Met Leu Pro
700
Ile Ser Gly Gly Asp
720
Ala Gln Asp Gly Asn
735
Pro Asn Gly Glu Ser

750

Asp Gln Ile Asp Phe
765
Glu Gln Arg Arg Asn

780

ggagactggc tacagtctct
aggaccattc tttcatcaat

ggctaggcag accattgacc

acggacaaca gatcgagaga
gtcaggatgc taccgcccaa
tagctagacc agtcacagtc
aggatttgaa gagagccgtc
ccgctaagta caacatcggt
tagaaaacta cgctttccca

ctggtggtct aggtcaattg
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180

240
300
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420
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540

600
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gctatcggtg
aaggctccaa
aaggatatca
gtcgaatact
aatatgggtg
gactacttga

gatctattgt

actctagaac
atgaaggaag
tcctgtacta
gcctctcacg
agagccacca
ttggctaacg

gacaagaaca

ccacaaaccc
gacttgagat
ttgaaggaac
taccaagctc
cgtctacaag
atcttgatca

ttgaagtaca

gctgaaaaca
ccagacactg
aacttcggtg
ttcgctatca
ttgttgccat
attgatattc

ccaaagaacg

gaatggttca
<210> 170

<211> 777

tcggtggtge
agattttggg
tcttgaagtt
tcggtgaagg
ctgaaatcgg
aggctactcg

ccgctgacca

catacgttaa
ttgctgtcga
actcttctta
gtttgaaggc
ttgaacgtga
cctgtggtcee

ctattgtctc

acgctttcgt
tcaacccatt
cattcggtaa
caccaaagga
tcctaaagcec
agtctttggg

gaggtcactt

agaaggccaa
ccagagacta
aaggttcttc
ttactaagtc
tgaacttcaa
taggattgac

gtgaagcttg

agtacggttc

tgatgccgtc
tgttaagttg
ggctggtatt
tgttgacact
tgctaccact
tcgtgacaag

aggtgctgaa

cggtccattt
aaacaattgg
cgaagatatg
taagtccatc
tggtcaattg
atgtattggt

ttcttacaac

tgcttctcca
gactgacaag
cggtttgcca
ccgtaacgct
tttcaagcca
taagaccacc

ggaaaacatt

cagtgttaga
cagagacgaa
tcgtgaacac
atttgctcgt
gaacccagct
cgagcttgct

ggactgtgag

tgctctaaac

gatgtcatgg
accggtagaa
acaactgtca
ttcteegeca
tcegttttec
atcgccgaat

tacgatgaag

accccagatt
ccattggaag
tctegttceeg
ttcacagtta
gaaactttca
caatgggacc

agaaacttca

gaaattgtta
ttgaaggaca
gaacgtggtt
gttgatgtta
tgggatggta
actgaccata

tctaacaact

aacgtctaca
ggtattaagt
getgetttgg
atccacgaaa
gactacgaca
ccaggtaaga

ttgactcaca

aagattaagg

ctggtctacc
tgaacggttg
agggtggtac

ctggtatggg

cattcaacaa
tcgctcaatt

tcattgaaat

tggccactcc
tcaaggtcgg
cttctatcat
ccccaggttce
aggaattcgg
gtcaagacat

cttccagaaa

ctgctttcge
aggatggtaa
acgacccagg
aggttgctce
aggatgctct
tctctatggce

acatgattgg

ctggtgaata
gggttgttat
aaccaagatt
ctaacttgaa
agattaaccc
acgtcaccat

ctttcaacag

ctgacaaagc

atgggaacta
gacctctcca
tggtaagatc
tactatctgt
gtctatgatt
gtaccacaag

tgacttgaac

aatctctaag
tttgatcggt
caaggatgct
tgaacaaatt
tggtattgtc
caagaagggt

cgatggtaac

cattgccggt
cgaattcaag
tgagaacact
aacctccgac
aaacatgcca
cggtccatgg

tgctatcaat

caagggtgtt
tggtgatgag
cttgggtagt
gaagcaaggt
agatgacaag
gagagttcat

cgagcaaatc

ttaa

- 359 -

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1860

1920
1980
2040
2100
2160
2220

2280

2334
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<212> PRT

<213> C(andida glabrata

<400> 170

Met Leu Ser

1

Ala

Leu

Asp

145

Phe

Tyr

Asn

Thr

50

Leu

Val

Thr

Val

130

Val

Trp

Val

210

Val

Asp

35

Val

Tyr

Ser

Tyr

Lys

Phe

Gly
195

Asp

Ala Arg

Ser Asn

20

His Ser

Arg Lys

Gly His

Tyr Leu

85

Gln Met

100

Arg Pro

Asp Phe

Pro Gly

Pro Gly
180

Gly Leu

Val Met

Ile Leu Gly Val Lys

Thr Val

Leu Thr

Phe Ile

Arg Leu

55
Leu Asp
70

Lys Leu

Val Thr

Lys Asp

135
Leu Ala
150

Ser Gly

Ala Leu

Ala Gly

215

Val Arg

Arg Asp

25

Asn Tyr

40

Gly Arg

Asp Pro

Arg Pro

Leu Gln

105

Val His
120

Leu Lys

Ser Ala

200

Leu Pro

Asn
10

Ser

Lys

Pro

His

Asp

90

Phe

Cys

Arg

Ser

His

170

Trp

Leu Thr Gly Arg Met

Thr Gly

Lys Val

Gln Asn

Leu Thr

60

75

Arg Val

Met Ser

Asp His

140

Ala Lys

Thr Asp

Gly Val

Glu Leu

220

Asn Gly

Val

Asn

45

Tyr

Leu

125

Asp

Tyr

Val

Ser

Gly

205

Lys

Trp

Arg Arg

15
GIn Asn
30

Glu Tyr

Ala Glu

Cys Gln
95
Gly Leu

110

Leu Asn

Asn Ile

Leu Glu

175

His Thr

190

Gly Ala

Ala Pro

Thr Ser

- 360 -

Leu

Leu

Val

Lys

Arg

80

Asp

Pro

Lys

160

Asn

Pro

Asp

Lys

Pro
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225

Lys

Thr

Thr

305

Asp

Asp

Asn

Ser

385

Ser

Phe

465

Asp

Thr

Thr

290

Thr

Leu

Asp

Leu

Trp
370

Ser

Ser

Lys

450

Val

Ile Ile

Lys Ile

260

Gly Met

275

Ser Val

Arg Arg

Leu Ser

Leu Asn

340

Ala Thr

355

Pro Leu

Tyr Glu

His Gly

Glu Phe
435

Gln Trp

Ser Ser

230

Leu Lys
245

Val Glu

Gly Thr

Phe Pro

Asp Lys

310
Ala Asp
325

Thr Leu

Pro Ile

Asp Met

390
Leu Lys
405

Arg Ala

Gly Gly

Asp Arg

Tyr Asn

470

Leu Ala Gly

Tyr Phe Gly

265

Ile Cys Asn
280

Phe Asn Lys

295

GIn Gly Ala

Glu Pro Tyr
345
Ser Lys Met

360

Lys Val Gly
375

Ser Arg Ser

Ala Lys Ser

Thr Ile Glu

425

Ile Val Leu
440

Gln Asp Ile

455

Arg Asn Phe

Ile

250

Glu

Met

Ser

Phe

330

Val

Lys

Leu

410

Arg

Lys

Thr

235

Thr

Met

315

Tyr

Asn

Ser
395

Phe

Asp

Asn

Lys

Ser

475

Thr Val

Val Asp

285

Ile Asp

Gln Leu

Asp Glu

Gly Pro

Val Ala

365

Gly Ser

380

Thr Val

Ala Cys
445
Gly Asp

460

Lys

Thr

270

Tyr

Tyr

Val

Phe

350

Val

Cys

Lys

Thr

Leu

430

Gly

Lys

240

Phe Ser

Leu Lys

His Lys

320

335

Thr Pro

Glu Asn

Thr Asn

Asp Ala

Pro Gly

415

Glu Thr

Pro Cys

Asn Thr

Arg Asn Asp Gly Asn

- 361 -

480
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Pro Gln Thr

Ala Tle
Asp Lys Asp
515
Leu Pro

530
Asp

Pro Lys

545

Arg Leu

Leu Asn Met

His Ile Ser
595
Asn Ile

Ser

610

Lys Ala Asn
625

Pro Asp Thr
Ile Gly Asp
Leu Glu

Pro

675

Ala Arg

690
Asn Phe Lys
705

Ile Asp

His Ala Phe Val Ala

485

Gly Asp
500

Gly Asn

Arg Gly

Arg Asn

Val Leu

565
Pro Ile
580

Met Ala

Asn Asn

Ser Val

Ala Arg

645
Glu Asn
660

Arg Phe

His Glu

Asn Pro

Leu

Glu

Tyr

550

Lys

Leu

Gly

Tyr

Arg

630

Asp

Phe

Leu

Thr

Ala

710

Ile Leu Gly Leu

Ser

Arg Phe Asn

505

Phe Lys Leu

520
Asp Pro
535

Val Asp Val

Pro Phe Lys

Lys Ser

585

Pro Trp Leu

600
Met

615

Asn Val Tyr

Tyr Arg Asp

Asn Leu Lys

695
Asp

Asp Tyr

Thr

Pro

490

Pro

Lys

Lys

Pro
570

Leu

Lys

Thr

650

Ser

Lys

Lys

Glu

Leu

Asn

Val

555

Trp

Tyr

Ser

Ile

715

Ile

Thr

Pro

Thr

540

Asp

Lys

Arg

Asn

620

Arg

Asn

Glu Leu Ala Pro Gly Lys

Val Thr

Asp Lys
510
Phe
525
Tyr

Pro Thr

Gly Lys
Thr Thr
590
Gly His

605

Tyr Lys

Lys Trp

Glu His
670
Thr Lys

685

Leu
Asp

Pro

Asn

- 362 -

Ala

495

Leu

Asn

Ser

Asp

575

Thr

Leu

Asn

Gly

Val

655

Ser

Pro

Asp

Val

Phe

Lys

Pro

Asp

560

Asp

Lys

Val
640

Val

Phe

Leu

Lys
720

Thr
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725

730

735

Met Arg Val His Pro Lys Asn Gly Glu Ala Trp Asp Cys Glu Leu Thr

740

745

750

His Thr Phe Asn Ser Glu Gln Ile Glu Trp Phe Lys Tyr Gly Ser Ala

755

760

Leu Asn Lys Ile Lys Ala Asp Lys Ala

770

<210> 171

<211> 2070

<212> DNA

775

<213> (andida glabrata

<400> 171
atggtggtac
actgagaaga

ggtgactatg

gcattgaagt
acgctggacc
gagagcttcg
cagatcatgg
cactccaaca
gctgcecatcet

ttcaagggca

gtcttcaaca
cacctgceccg
tcaggtctat
gtcggtcecta
aaagtattca
actttgactc

ctggctcgeg

ctctctgatt

aacaaagttg

tgcgtaggtc
ttgtgcagca

tctccatcaa

tcatgaacct
acgacatcca
ccaagaagca
tcgaggaagg
cttacggtgg
gggccacagg

agctacatga

aggatcaagt
tggatttcag
tcccagtaga
accacccaag
aggctgactc
actatgtgtc

ataacataaa

tggaatctgc

ctgacggtgt

tttccacgta
atacagcgtc

gccagceacac

cggtgececgce
gaacaagtcc
cggcatcgac
ctacgctttc
tatgggtgcc
ccagacctgg

atcagtgtca

gctgaaccac
attaacaata
tgacaccctg
gatcaatgag
cgacgccgtc
aggtccaaat

gatcaacaag

cgctaaagtc

tgagttctac

tatactcgac
ggtcttgece

gtcatgtccce

acagtgaagg
gacaagaact
ttctacccgg
ccattgaact
ctgggtaccc
tggcagatcc

ggtaaagaca

gccatcgagt
gccaacatga
atcaattggt
acaaccatca
tacgctaaaa
agcgtcaaag

gcttacctgg

gtttgcccaa

ttcgetgctg

765

tgcagcgcegg
caggtaagcg

atgacaactc

accccaggea
tgaccaagta
caggcagagg
tgaccgtggce
cagtggtgag
caccagtggc

tcatcgtcgce

ttacaggaga
cgacagaatg
acaagaatcg
agaacttgga
agctagtcat
tctctaacac

tgtcctgtac

cgggagacct

cttcttctga

tcagaacttg
agtgcactcc

ctggccagtg

gatagtcaac
cagaaacatc
tatcggccac
ctcagactca
aacagacgcg
ccaagttgag

tctgtgceggt

tgccatcaag
gggtgcectt
tctgaacata
agacaaagcc
cgatctatcg
tgtccaggat

caacgctcgt

ctccaaggtc

aattgagaaa

- 363 -

60
120

180

240
300
360
420
480
540

600

660
720
780
840
900
960

1020

1080

1140
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gaagctgctg agaagggtat
tctggetgtg gtccatgtat
atcagtgcca ctaacagaaa
ttggcectcee cageecgtggt

gaagtatggg gtattgagga

aacactgaaa cctcaaccgc
ttagaaggct tcccagaaga
aataccgatg gtatttaccc
atggcacaag tctgtatgga
gatattttgg tgagtggatt
tctttacttg caaagggtat

agaaactcca tcaataacgc

cgttccaagt tcgagaatgc
tgggatgttc ctaacgctaa
ttagaacaaa aggtcggtga
cttgaaggtt gggtcaagtc
<210> 172
<211> 689
<212> PRT
<213> C(andida glabrat

<400> 172

atggcaagca
cggtctaggt
cttcaagggt
tgccgeatct

cgtcaagtct

cacaccagtt
gattgtaggt
aggtaagtat
aaactatgac
taactttggt
taatctggtg

attgcttact

accaaaggaa
agtttatgtt
actaggtaag

tcaattgtga

a

ctattggccg
getgggcettce
agaatgggtt
getgtettgg

tctggattac

tctgaaggtt
gaattggtgc
acgtaccaag
ggtgaatttg
accggttcct
gttgcagggt

ctggagattc

ttgaccagaa
acagaaggta

aacttgcaag

Met Val Val Leu Arg Arg Ser Phe His Val Tyr

1 5

10

Gly Gln Asn Leu Thr Glu Lys Ile Val Gln Gln

20

25

Ala Pro Gly Lys Arg Val His Ser Gly Asp Tyr

35

40

Ala His Val Met Ser His Asp Asn Ser Trp Pro

50

55

Met Asn Leu Gly Ala Arg Thr Val Lys Asp Pro

65 70

75

ctggctgtaa
tggagccagg
caaaggatgc
gtagaatcgg

ttgccgagga

ctgctgctaa
tttgtgacgc
atgatgtctc
gttccaaggc
ccagagaaca
ccttcagtaa

caaccttagt

gaactggatg
gtccagatgg

agattattat

gcctcetgeca
tgaagtcggt
tttggectac
ttctccaget

gttagcatgc

ggttgaaatg
cgacaacgta
tcgtgagact
taacgctggt
agcagctact
cactttctcg

tgaaaagcta

gttcttaaaa
ccaagtccta

taaaggcggt

Thr Arg Leu Gln Arg

15

Tyr Ser Val Gly Leu

30

Val Ser Ile Lys Pro

45

Val Ala Leu Lys Phe

60

Arg Gln Ile Val Asn

80

- 364 -

1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1860

1920
1980
2040

2070
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Thr Leu Asp

Tyr Arg Asn

Pro Ala Gly
115
Ala Phe Pro

130

Tyr Gly Gly
145

Ala Ala Ile

Ala Gln Val

Asp Ile Ile

195

Asn His Ala
210

Asp Phe Arg

225

Ser Gly Leu

Arg Leu Asn

Ile Lys Asn

275

Ala Val Tyr

290

Tyr Val Ser
305

Leu Ala Arg

His Asp

85
[le Glu
100

Arg Gly

Leu Asn

Met Gly

Trp Ala

165

Glu Phe

180

Val Ala

Leu Thr

Phe Pro

245

Ile Val

260

Leu Glu

Ala Lys

Gly Pro

Asp Asn

Ile

Ser

Ile

Leu

150

Thr

Lys

Leu

Phe

230

Val

Gly

Asp

Lys

Asn

310

Ile

Gln Asn Lys

Phe Ala Lys

105

Gly His Gln
120

Thr Val

135

Leu Gly Thr

Gly Gln Thr

Gly Lys Leu
185
Cys Gly Val

200

Thr Gly Asp
215

Ala Asn Met

Asp Asp Thr

Pro Asn His

265

Lys Ala Lys
280

Leu Val

295

Val

Ser Lys

Lys Ile Asn

Ser
90

Lys

Ser

Pro

Trp

170

His

Phe

Thr

Leu

250

Pro

Val

Asp

Val

Lys

Asp

His

Met

Asp

Val
155

Trp

Asn

Thr

235

Arg

Phe

Leu

Ser

315

Lys Asn Leu

Gly Ile Asp

110
Val Glu Glu
125
His

Ser Ser

140

Val Arg Thr

Ile Pro

Ser Val Ser
190
Lys Asp Gln

205

Lys His Leu

220

Asn Trp Tyr

Ile Asn Glu

270

Lys Ala Asp
285

Ser Thr Leu

300

Asn Thr Val

Tyr Leu Val

- 365 -

Thr
95

Phe

Asn

Asp

Pro

175

Val

Pro

Lys
255

Thr

Ser

Thr

Ser

Lys

Tyr

Tyr

Thr

160

Val

Lys

Leu

Val

Leu

240

Asn

Thr

Asp

His

Asp

320

Cys
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Thr

Pro

Phe

Lys

385

Ser

465

Asn

Lys

Val

Lys

Cys
545

Asp

Asn Ala Arg
340

Thr Gly Asp

355

Tyr Phe Ala

370

Ile Trp

Gly Cys Gly

420
Ser Lys Asp
435
Ser Ala Val

450

Glu Asp Val

Thr Glu Thr

Val Glu Met
500
Leu Cys Asp

515

Tyr Thr Tyr
530

Met Glu Asn

Ile Leu Val

325

Leu

Leu

Pro

405

Leu

Lys

Ser

485

Leu

Tyr

Ser

565

Ser

Ser

390

Cys

Ser

Leu

Gly

Ser
470

Thr

Asp

Asp

Asp
550

Gly

Asp Leu Glu

345

Lys Val Asn
360

Ser Ser Glu

375

Leu Leu Ala

Ile Gly Leu

Ala Thr Asn

425

Ala Tyr Leu
440

Arg Ile Gly

455

Ser Gly Leu

Ala Thr Pro

Gly Phe Pro
505
Asn Val Asn

520

Asp Val Ser
535

Gly Glu Phe

Phe Asn Phe

330

Ser

Lys

410

Arg

Ser

Leu

Val

490

Thr

Arg

Gly Thr Gly Ser

570

Ala

Val

Gly

395

Asn

Ser

Pro

475

Ser

Asp

Ser

555

Ala Lys Val
350
Ala Asp Gly
365
Lys Glu Ala
380

Cys Lys Pro

Gly Leu Leu

Phe Lys G

-

430

Pro Ala Val
445

Ala Glu Val

460

Glu Glu Leu

Glu Gly Ser

Ile Val

510

Gly Ile Tyr

525

Thr Met
540

Lys Ala Asn

Ser

- 366 -

335

Val Cys

Val Glu

Ala Glu

Leu Pro

400

Glu Pro
415

Arg Met

Val Ala

Trp Gly

Ala Cys

480
Ala Ala
495

Glu Leu

Pro Gly

Gln Val

Ala Gly
560
Arg Glu

575
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Gln Ala Ala

Gly Ser Phe
595
Leu Thr Leu
610
Glu Asn Ala
625

Trp Asp Val

Gly Gln Val

GIln Glu Ile
675
Leu
<210> 173
<211> 1728
<212> DNA
<213>
<220><223>
<400> 173
atgctttcta

gaaccaaagg

gacttcggta
atgcatttaa
ggaatgcaat
agatatagtc
cagcactatg
atggctatgg

ggttccecta

Thr

580

Ser

Pro

Ser Leu

Asn Thr

Ile Pro

Lys Glu

Phe Ser

600
Thr Leu
615

Leu Thr

630

Pro

645

Leu

660

Asn Ala

Leu Glu

Ile Lys

Lys Val

Gln Lys

Gly Gly

630

artificial sequence

585

Arg Asn Ser

Val Glu Lys

Arg Arg Thr
635
Tyr Val Thr

650

Val Gly Glu
665

Leu Glu Gly

codon optimized coding region

caactaggaa

accagggtgc

aagcccaagt
tggattttaa
tcaatactat
tacaatcgag
atgcaaatat
gacgtcacaa

catgtggaag

tgttggaaag

tagtcaagcc

tggcgtaggt
caacagaatt
tggtgtctct
ggaggttatt
cgcgattcct
caggccttca

tgctaagatc

aagctgaaca

atgctttatg

tcttgttggt
accgaaagtg
gatggaatct
gcagacagct
tcttgtgata
ataatggttt

CCCaaaaaga

590

[le Asn Asn
605

Leu Arg Ser

620

Gly Trp Phe

Glu Gly Ser

Leu Gly Lys
670
Trp Val Lys

685

aatacagtca

ccactggttt

ggtctggtaa
ttaacaaagc
ctatgggaac
tcgagacgat
aaaacatgcc
atggaggtac

tagatgtcgt

- 367 -

Leu Ala Lys Gly Ile Asn Leu Val Val Ala

Ala Leu

Lys Phe

Leu Lys
640
Asp

Pro

655

Asn Leu

Ser

tataattacc

taaggaagac

tccgtgtaac
tgggttaaag
aaagggaatg
tatgatggca
aggtgtccta
tatccttcce

cagcgcattt

60

120

180
240
300
360
420
480

540
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caatcttacg
caacatgctt
tccgtcecgcecag
aaagaaaaac
ggtataacgc
attgctaccg

ggtgtaaaga

gactttaagc
gcagttatta
ggtgacacac
attagacctt
ctggccccag
aaggcaaggg

aaaaagggtg

atgccagaaa
gctctgttaa
gtacctgagg
attgatgccg
cgtagtactt
aaactggtga

<210> 174

gtcaatattt
gtccaggecc
aagtccttgg
ttaatgaatg
cacgtgacgt
gtggaagtac

tcaccccaga

cttctggcaa
agtatttata
tggcggagag
tgaccaatcc
gtggctcagt
ttttcaatga

aaaagaccgt

tgttgaagcc
ctgacggtag
cggctgaagg
ataataacaa
ggactgctcc

gcaatgcctce

<211> 1674

<212> DNA

gtctaaagag
aggttcctgce
tatgacactt
tgacactatt
tatgaccaaa
taatgctgtt

cgactttcag

atatgttatg
cgaagaaggc
agctgccaaa
gatcaaaact
aggaaaaata
tgaacccggce

agtcatcatt

atccagtgcc
atttagtggc
tggtcccata
gatagattta
acctccacgt

ccacggttgt

<213> Nitrosomonas europaea

<400> 174

atgccagata atcgacgcag ccaaaccatt

gccatgttac gecgcagtcgg tttcecggtgac

gccaacggtt

gccgaacatg

tttccaccat

cgctgaaaac

cacaccctgc

cgeeggtgcec

tccgacggga tctccatggg taccgaagge

atcgccgatt

cgatcgaaac

ctgcgtacag

tttacggaaa
ggcggtatgt
ccaaactcgt
ggagaagcaa
gaagccttcg
cttcacatgg

agaatttcgg

gccgacctta
tttctgcatg
gctgtaagtt
tctggacact
accggcaaag
ttcatatccg

aggtatgagg

ttaatgggtt
ggttctcacg
gggttagtga
cttgtaccag
tacaccagag

gtaacggatc

acccaaggtg
ggagacttcg
aacatggggc
atgccgcaga
atgaagtatt

gcggaaagta

ctgaaagaca
acactgcaaa
cctegttecec
taaagaagac
aaaacgccat
tcgetgttgce

aCaaaacgcc

ttactgtcgg
gcaacacaat
taaaggatgg
tgcaaattct
aagggactta
cattagagaa

gaccaagagg

atggtttagg
gttttcttat
gagacggtga
aagaagaaat
gttgtttaag

ttaactaa

cacaacgcac
ataaacctat
tggataccct
tgtttggcac
ctctggtttc

tggatggegt

agacgtggtc
cacaatggca
tgcagtatcg
aatggagtta
gacttatgta
gcattcegcet

cttgttgggt

tggtacacaa
tactattagc
tcaagacatc
gtatggatca
cttcaaagga
tggtgaaatc

tggaccagga

taaggatgtt
tggacatata
tgagataatc
tgctgagegt

taaatatgcg

ccccaaccgce
cgtcggggtt
tgccaaatgc
catcaccgta
gcgcgaagtg

catcgccatc

- 368 -

600
660
720
780
840
900

960

1020
1080
1140
1200
1260
1320

1380

1440
1500
1560
1620
1680

1728

60
120
180
240
300

360
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ggtggttgeg

tccatcttcg
atcgtaagcg
ctgctggaag
gccaacacca
atggcagcag
gacgcggtca

gecggtatctg

atcgcccatg
gtaccggtat
gcgggeggta
tgtctgacca
cgtgccgatc
gcgatcctga

aatcccagta

attcttgaac
ggcggacceceg
ggtgattcgg
gtgggccatg
gattcgatta
ctggaacgcc

gcgaaatacg

<210> 175
<211> 557

<212> PRT

ataaaaacat

tctatggcgg
ctttcgaagc
tcgaacgcca
tgtcatctgc
aagatgagga
aaaagcagat

tcgtcatggce

cagccgaagt
tgtgcgatct
ttccgcaagt
tcagcggaca
aggatgtgat
aaggtaatct

ttaccggtcc

gcaaaatcca
gcatgcgcega
tcgggttgat
tggcaccgga
cgatcgatgc
geegggeage

ccaagctggt

geetggegee

taccatcaaa
tgtcggacag
tgcctgtcecc
catcgaggca
aaaacggatc
tctgeegege

ggtgggaggt

ggaattcagc
gaaaccttcc
gatgaaaatg
aaccatcgcg
tcaaccctgg
ttcatcagaa

cgccagagtg

gccaggtgat
aatgctttct
taccgatggg
agcattcgcc
acaccgtcgce
ctggcatcca

atccactgcc

<213> Nitrosomonas europaea

<400> 175

atgatcgcgc

cctggecatt
cataccgcgc
ggcgeeggtt
atgggaatga
agcgccatac
agcctgatca

tcgaccaatg

atcgatgatt
ggacgctatg
ttgctggtac
gaagtgctga
gacaatccgg
ggtgeggttg

ttcgattctg

gtggtggtca
cccacttcag
cgtttctceeg
ggcggaacga
ctgctgcaac
cctgcaccac

agccgtggtg

tggccagact gaacgtaccg

accagggccg tgatctgacc
acaagataga cgatcatgaa
cgtgcggtgg tatgtacaca
gecetgectta ctettcecacce
gctccgecga agtactggtg
cccgcaaatc catcgaaaat

ccgtgetgcea cctgetggee

tcgaagccat tcgtgcacge
tagccacgga tctgcacaaa
acgacctgct gcacggegac
aagacattcc cgaacagccg
tatatgaaca ggggcacctg
ccaagatttc cggcatcaaa

aagaaacctg catggctgcc

tccgetacga aggcccacag
cactgatcgg tgaagggctg
gtggtaccta cggaatggtg
tcgeectggt acaagaggga
tgaatgttcc tgaagccgag
gctacacacg cggegtactg

cagtcaccga ttaa

Met Pro Asp Asn Arg Arg Ser Gln Thr Ile Thr Gln Gly Ala Gln Arg

1

5

10

15

Thr Pro Asn Arg Ala Met Leu Arg Ala Val Gly Phe Gly Asp Gly Asp

20

25

30

- 369 -

420

480
540
600
660
720
780

840

900
960
1020
1080
1140
1200

1260

1320
1380
1440
1500
1560
1620

1674
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Phe Asp Lys
35

Pro Cys Asn

50
Leu Lys Thr
65

Ser Asp Gly

Ser Arg Glu

Ser Met Asp

115

Gly Ala Met

Ile Val Ser

Asp Asp His

Gly Ser Cys
195
Glu Ala Met
210
Asp Glu Glu
225

Asp Ala Val

Ser Ile Glu

Asn Ala Val

Pro Ile

Met Gly

Val Ile

100

Thr Ile

Ala Phe

165

Glu Leu

Gly Met

Lys Arg

Lys Lys

245
Asn Ala
260

Leu His

Val Gly Val
40

Leu Asp Thr

55

Ala Met Pro

Met Gly Thr

Ala Asp Ser

120

Leu Ala Arg
135

Lys Pro Gly

150

Leu Glu Val

Met Tyr Thr

200

Ser Leu Pro
215

Ile Ser Ala

Gln Ile Leu

Val Ser Val

Leu Leu Ala

Ala Asn Gly

Leu Ala Lys

GIn Met Phe
75
Glu Gly Met
90
[le Glu Thr
105

Gly Gly Cys

Leu Asn Val

His Tyr Gln

155

Gly Gln His
170

Glu Arg His

185

Ala Asn Thr

Tyr Ser Ser

Ile Arg Ser
235

Pro Arg Ser

250
Val Met Ala
265

Ile Ala His

Phe Ser Thr
45

Cys Ala Glu

60

Gly Thr Ile

Lys Tyr Ser

Cys Val Gln
110

Asp Lys Asn

125
Pro Ser Ile
140

Gly Arg Asp

Thr Ala His

Ala Cys Pro

190

Met Ser Ser
205

Thr Met Ala

220

Leu Ile Thr

Val Gly Gly
270

Ala Ala Glu

- 370 -

His

Thr

Leu

95

Met

Phe

Leu

Lys

175

Leu

Arg

255

Ser

Val

Thr

Val
80

Val

Pro

Val

Thr

160

Val
240

Lys

Thr
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Phe

Cys

305

Leu

Leu

Pro

385

Asn

Cys

Val

Leu

465

Val

Val

Gln

Ser
290

Asp

His

Lys

Trp

370

Asn

Pro

Met

Ser
450

Leu

Leu

275

Leu

Asp
355

Asp

Leu

Ser

Arg

435

Pro

His

Asn

515

Asp Asp Phe Glu

Lys

Asp

340

Asn

Ser

420

Tyr

Thr

Thr

Val

Gly

500

Pro

Pro

325

Cys

Pro

Pro

Ser

Thr

405

Ser

Asp

485

Asp

Ser

310

Gln

Leu

Val

Leu

Ala

Gly

470

Pro

Ser

295

Gly

Val

Thr

Tyr

Glu

Leu
455

Arg

Glu

Val Pro Glu Ala

280

Ala Ile

Arg Tyr

Met Lys

Ile Ser

345

Pro Arg

360

Ala Arg

Arg Lys

425

GIn Gly

Ile Gly

Phe Ser

Ala Phe

Thr Ile

505
Glu Leu

520

285
Arg Ala Arg Val Pro
300

Val Ala Thr Asp Leu

315
Met Leu Leu Val His
330
Gly Gln Thr Ile Ala
350
Ala Asp Gln Asp Val
365

Gly His Leu Ala Ile

380
Ala Lys Ile Ser Gly
395
Val Phe Asp Ser Glu
410
Ile GIn Pro Gly Asp
430

Gly Pro Gly Met Arg

445
Glu Gly Leu Gly Asp
460
Gly Gly Thr Tyr Gly
475
Ala Gly Gly Thr Ile
490

Asp Ala His Arg Arg

510
Glu Arg Arg Arg Ala

525

- 371 -

Val

His

Asp

335

Leu

415

Val

Ser

Met

495

Leu

Leu

Lys

320

Leu

Val

Lys

Lys

400

Thr

Val

Met

Val

Val

480

Leu

Leu

Trp
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His Pro Pro Ala Pro Arg Tyr Thr Arg Gly Val Leu Ala Lys Tyr Ala

530

535

540

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

545

<210> 176

<211> 1686

<212> DNA

550

<213> Synechocystis sp.

<400

> 176
atgtccaaca
gccatgcetcece
gccaacgggt
gccgaggceceg
agtgacggta
attgctgatt

gggggetgtg

tctatctttg
gtggtcagtg
ctctacggca
gccaacacca
atggccgcag
gaagccatca

gccattgeceg

atcgccaaca
gtacctgtac
gceggtggea
gctttaacga
cctgeeggec
gcagtgctca

aagccggtga

attctagccg

atcccagaag
gggeegttgg
acagcaccat
gcttacggac
tttccatggg
ccatcgaaac

ataagaatat

tttacggtgg
cctttgaagc
ttgaacggaa
tgtcctecge
tggatgggga
aaaaacagat

tgattatggc

ccattggggt
tgtgcgacct
ttcceccaggt
ttacaggaca
aggacgtaat
aaggtaacct

tcactggtcc

gcaaaattca

ccaggtaatt
ttttggcgat
tacccectgce
agcgggegece
tacggaaggg
agtatgcaat

geeggggeca

cactattaaa
ggtgggcecag
tgcctgtcect
ctttgaagct
aaaagccgac
tttgcccagt

cgtggggggc

gccecctaage
caaaccttcc
gatgaaaata
gaccattgct
ccattcctgg
ggccaccgaa

cgccaaagta

agcaggagat

555

acccagggca
gatgacttta
aacatgggca
atgccccaat
atgaaatatt
ggccaacgcea

atgattgcca

cccggacatt
tacagcgctg
ggggetggtt
atggggatga
agcaccgagg
caaattctga

tccactaatg

ttggacgatt
ggcaaatacg
ttgctggtca
gaagttttag
gatgaccctg
ggcagtgtgg

tttgaatctg

gtggtggtceg

cccaacggag
cgaaacccat
ttaatgatct
tgtttggcac
ccctagtttce
tggacggagt

tggctcgect

atgccgggga
gcaaaattga
cctgtggggg
gcttgececta
agtccgccaa
cccggaaage

cagtgctcca

ttgaaaccat
tcaccactaa
atggcattct
ccgatattcc
tttatcaaga
ctaaaatcag

aagaagattg

tgcgctatga

tcccaaccgg
tgtgggtatt
ggctctacgg
tatcaccatc
ccgggaagtg
tttggcgatc

caatattccc

agatttaaca
tgaggaaacc
gatgttcacc
ttcttctace
ggttttggtg
ttttgaaaat

tctgetggceg

tcgccacaaa
tctccacgec
ccacggtgac
tgaccaaccc
aggtcacctg
cggtgttaaa

cctagaagcg

agggcccaaa

- 372 -

60
120
180
240
300
360

420

480
540
600
660
720
780

840

900
960
1020
1080
1140
1200

1260

1320
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ggtggeeceg gtatgeggga
ggagactccg ttggcctaat
gtgggtcacg ttgcccccga
gatcaaatca ccatcgatgc
ttggcccaac ggcecgggecca

gccaagtatg ccaagttagt

ttctaa
<210> 177
<211> 561
<212> PRT
<213>
<400> 177
Met Ser Asn
1 5
Ser Pro Asn

20
Phe Thr Lys

35

Pro Cys Asn
50

Leu Arg Thr

65 70

Ser Asp Gly
85
Ser Arg Glu

100

Arg Met Asp
115
Gly Ala Met

130

Tyr Gly Gly Thr Ile Lys Pro

145

Pro Ile Val Gly

Met Gly Ile Asn

Ala Gly Ala Met

Ile Ser Met Gly

Val Ile Ala Asp

Gly Val Leu Ala

Ile Ala Met Ala

aatgctagcc
caccgatggc
agcttatgtg
tggcaagegg
atggactcct

ttcctecage

Synechocystis sp.

Ile

40

Asp
55

Pro

Thr

Ser

Ile
120
Arg

135

150

cccacttctg
cgcttttcetg
ggaggggacga
ttactgcaac
cctcagceccc

agccttggtg

Asn Pro Arg Ser Gln Val Ile Thr

10

Arg Ala Met Leu Arg Ala Val Gly

25

Ala Asn Gly

Leu Ala Leu

GIn Leu Phe

75

Glu Gly Met
90

Ile Glu Thr

105

Gly Gly Cys

Leu Asn Ile

155

ccatcattgg ggcagggttg
gtggtaccta tggcttagtg
tcgeettggt gcaagagggg
tcaacatcag tgaagaggaa
gctatcececg ggggatttta

cagtgactga tatagacttg

Gln Gly Thr Gln Arg
15
Phe Gly Asp Asp Asp
30
Tyr Ser Thr Ile Thr

45

Arg Ala Glu Ala Gly
60

Gly Thr Ile Thr Ile

80

Lys Tyr Ser Leu Val
95

Val Cys Asn Gly Gln

110

Asp Lys Asn Met Pro
125
Pro Ser Ile Phe Val

140

Gly His Tyr Ala Gly Glu Asp Leu Thr

160
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Val Val Ser

Asp Glu Glu

Gly Ser Cys

195

Glu Ala Met
210

Asp Gly Glu

225

Glu Ala

Ala Phe Glu

Asn Ala Val
275
Leu Ser Leu

290

Cys Asp Leu
305

Ala Gly Gly

Leu His Gly

Leu Ala Asp

355

Ser Trp Asp
370

Gly Asn Leu

385

Lys Pro Val

Ala Phe Glu Ala Val

Thr

180

Gly

Lys

Lys

Asn

260

Leu

Asp

Lys

Asp

340

Asp

165

Leu

Met

Lys

245

His

Asp

Pro

Pro

325

Pro

Pro

Thr

Thr

Tyr

Met

Ser

Asp

230

Leu

Phe

Ser

310

Leu

Asp

Val

Glu

390

Phe Thr

200
Leu Pro
215

Ser Thr

Ile Leu

Leu Ala
280

Glu Thr

Gly Lys

Val

Met

Thr

Gln Pro

360

Tyr
375

Gly Ser

Gly

Tyr

Pro

Tyr

Lys

Thr

345

Pro

Val

Gly Pro Ala Lys

Gln

170

Arg

Asn

Ser

Ser
250

Met

Arg

Val

Tyr Ser Ala

Asn Ala Cys

Thr Met Ser

205

Ser Thr Met
220

Ser Ala Lys

235

Ile Leu

Asn Thr
285
His Lys Val

300

Thr Thr Asn
315

Leu Leu Val

Gln Thr

Gly Gln Asp

365

His Leu Ala
380

Lys Ile Ser

395

Phe Glu Ser

Gly Lys

175

Pro Gly Ala
190

Ser Ala Phe

Ala Ala Val

Val Leu Val

240

Thr Arg Lys
255
Gly Ser Thr
270
Gly Val Pro

Pro Val Leu

Leu His Ala

Asn Gly

335
Ala Glu Val
350

Val Ile His

Val Leu Lys
Gly Val Lys
400

Glu Glu Asp

- 374 -
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Cys Leu Glu Ala

420

Val Val Arg Tyr

435

Leu Ala Pro

450

Gly Leu Ile

465

Val Gly His

Val Gln Glu

Gln Leu Asn

515

Thr Pro Pro
530

Lys Leu Val
545
Phe
<210> 178
<211> 1716
<212> DNA
<213>

<400>

atgactgaca aaaaaactct
gttaaatcac ctaatcgtgce
aaacctatcg tcggtgtcat
catgactttg gtaaactagc

ttcggaacaa tcacggtttce

Thr

Thr

Val

Ser

405 410 415
Ile Leu Ala Gly Lys Ile GIn Ala Gly Asp Val Val

425 430

Glu Gly Pro Lys Gly Gly Pro Gly Met Arg Glu Met
440 445
Ser Ala Ile Ile Gly Ala Gly Leu Gly Asp Ser Val
455 460
Asp Gly Arg Phe Ser Gly Gly Thr Tyr Gly Leu Val
470 475 480
Ala Pro Glu Ala Tyr Val Gly Gly Ala Ile Ala Leu

485 490 495

Asp GIn Ile Thr Ile Asp Ala Gly Lys Arg Leu Leu
505 510
Ser Glu Glu Glu Leu Ala Gln Arg Arg Ala Gln Trp
520 525
Pro Arg Tyr Pro Arg Gly Ile Leu Ala Lys Tyr Ala
535 540
Ser Ser Ser Leu Gly Ala Val Thr Asp Ile Asp Leu

550 555 560

Streptococcus mutans

178

- 375 -

taaagactta agaaatcgta gttctgttta cgattcaatg
tatgttgcgt gcaactggta tgcaagatga agactttgaa
ttcaacttgg gctgaaaaca caccttgtaa tatccactta
caaagtcggt gttaaggaag ctggtgcttg gceccagttcag

tgatggaatc gccatgggaa cccaaggaat gegtttctee

60
120
180
240
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ttgacatctc

gatgcttttg
gctaacatgg
gacggcaaag
gatatgacca
tgcggtggta
cttcegggtt

getggtcegeg

cgtgaagctt
acccttcacc
aatactttcc
ttccaagacc
ggcttectte
gcttttgatg

gaagatggtc

gtttctggtg
gaagccattg
tttgtaggac
gttggtaaag
acttatggtc
tacctgcaaa

atctccgatg

cgcggtatcc
gacttttgga
<210> 179
<211> 571

<212> PRT

gtgatattat

tagccattgg
atatcccagc
atatcgattt
aagaagaagt
tgtatactgc
catcttctca

ctgttgtcaa

ttgaagatgc
tcttagctat
aagaaaaagt
tttacaaggt
atggtgaccg
atttaacacc

cgctcattat

taaaagtgcg
aagctgtctt
Caaaggecgg
ggcaaggtga
ttgtcgtggg
caggagacat

aagagttaaa

ttggtaaata

agcctgaaga

tgcagattct

cggttgtgat
catttttgct
agtctctgtc
taaagctttg
taacacaatg
cccggetgaa

aatgctcgaa

tattactgta
tgcccatget
tcctecatttg
cggaggggta
tatcacttgt
tggtcaaaag

tctccatggt

tcgtcatgtc
gaatgatgat
tcctggtatg
aaaagttgcc
tcatatcgct
agtcactatt

acatcgtcaa

tgctcacatc

aactggcaaa

<213> Streptococcus mutans

<400> 179

attgaagcag

aaaaacatgc
tacggcggaa
tttgaaggtg
gaatgtaatg
gcgacagcta
tccgcagaaa

atgggcttaa

actatggctc
gctaatgtgg
gctgatttga
ccagcagtta
actggcaaaa
gttattatgc

aacttggctc

ggtcctgeta
attgttgatg
cctgaaatgc
cttctgacag
cctgaagcac
gaccaagaca

gagaccattg

gtttcgtctg

aaatga

ccatgggagg

ccggttcetgt
caattgcacc
tcggeccattg
cttgtcecegg
ttgaagtttt
agaaagcaga

aaccttctga

tgggaggttc
aattgacact
aaccttctgg
tgaaatatct
cagtcgctga
cgcttgaaaa

cagacggtgc

aggtctttaa
gtgatgttgt
tttcecttte
atggccgctt
aagatggcegg
ctaaggaatt

aattgccacc

cttctagggg

tcataatgcg

tatcgctatg
tggtaattta
gaaccacggce
tcctggaggce
gggacttagc
tattgaagaa

cattttaacg

aaccaactca
tgatgatttc
tcaatatgta
ccttaaaaat
aaatttgaag
tcctaaacgt

cgttgccaaa

ttctgaagaa
tgtcgtacgt
atcaatgatt
ctcaggtggt
tccaatcgcc
acactttgat

gctctattca

agccgtaaca

Met Thr Asp Lys Lys Thr Leu Lys Asp Leu Arg Asn Arg Ser Ser Val

1

5

10

15

- 376 -
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Tyr

Gly

Thr

Lys

65

Phe

Met

Cys

145

Asp

Trp

Asn

Thr

Ser

225

Asp

Asp Ser

Met Gln

35
Trp Ala
50

Leu Ala

Gly Thr

Arg Phe

Ala Met

115
Asp Lys
130

Pro Ala

Gly Lys

Asn His

Ala Cys

195
Met Ala
210

Ser His

Gly Arg

Ile Leu

Met
20

Asp

Lys

Ser

100

Asn

Asp

180

Pro

Thr

Pro

Thr

Val

Asn

Val

Thr

85

Leu

Met

Phe

165

Asp

Val

245

Lys

Asp

Thr

70

Val

Thr

His

Pro

150

Asp

Met

Pro

230

Val

Ser

Phe

Pro

55

Val

Ser

Ser

Asn

Gly

135

Tyr

Leu

Thr

Pro Asn Arg Ala Met

Glu

40

Cys

Lys

Asp

Arg

120

Ser

Val

Lys

25

Lys

Asn

Asp

105

Asp

Val

Ser

185

Gly Gly Cys

215

Ser

Lys

200

Val

Met

Leu

Leu

Pro Ile Val

Ile His Leu

Ala Phe Val

Thr Ile Ala

Val Phe Glu

170

Glu Val Lys

Gly Gly Met

Gly Leu Ser
220

Lys Lys Ala

235
Glu Met Gly

250

Leu Arg
30

Gly Val

45

His Asp

Trp Pro

Gly Thr

Asp Ser

110

Ala Asn

Pro Gly

Gly Val

Ala Leu

190
Tyr Thr
205

Leu Pro

Asp Ile

Leu Lys

Arg Glu Ala Phe Glu Asp Ala Ile Thr Val

- 377 -

Ala Thr

Ile Ser

Phe Gly

Val Gln

Met Asp

Asn Leu
160

Gly His

175

Glu Cys

Ala Asn

Gly Ser

240
Pro Ser
255

Thr Met
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260

Ala Leu Gly Gly Ser Thr Asn Ser

His

305

Phe

Leu

Lys

Leu
385

Val

Asn

Asp

465

Thr

Gly

290

Lys

Leu

Thr

Lys

370

Ser

Ser

Met

450

Tyr

Pro

275

Ala Asn

Val Pro

Asp Leu

Lys Asn

340

Val Ala

355

Val Ile

Ile Leu

Gly Val

Glu Glu

420
Asp Val
435

Pro Glu

Glu Lys

Gly Leu

280

Val Glu Leu Thr

295
His Leu Ala Asp
310
Tyr Lys Val Gly
325

Gly Phe Leu His

Glu Asn Leu Lys

360
Met Pro Leu Glu
375
His Gly Asn Leu
390
Lys Val Arg Arg

405

Val Val Val Arg
440
Met Leu Ser Leu
455
Val Ala Leu Leu
470

Val Val Gly His

485

Tyr Leu Gln Thr

265

Thr Leu

Leu Asp

Leu Lys

Gly Val

330
Gly Asp
345

Ala Phe

Asn Pro

Ala Pro

His Val

410

425

Phe Val

Ser Ser

Thr Asp

490
Gly Asp

505

His Leu

Asp Phe

300
Pro Ser
315

Pro Ala

Arg Ile

Asp Asp

Lys Arg
380
Asp Gly

395

Leu Asn

Gly Pro

Met Ile

460
Gly Arg
475

Pro Glu

Ile Val

270
Leu Ala
285

Asn Thr

Val Met

Thr Cys
350

Leu Thr

365

Glu Asp

Ala Lys

Asp Asp

430
Lys Gly
445

Val Gly

Phe Ser

Thr Ile

510

- 378 -
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Phe Gln

Tyr Val

320
Lys Tyr
335

Thr Gly

Pro Gly

Gly Pro

Ala Lys

400
Val Phe
415

Ile Val

Gly Pro

Lys Gly

Gly Gly

480

Asp Gly

495

Asp Gln



Asp Thr Lys Glu Leu His Phe Asp Ile Ser Asp
515 520
Arg Gln Glu Thr Ile Glu Leu Pro Pro Leu Tyr
530 535

Gly Lys Tyr Ala His Ile Val Ser Ser Ala Ser

545 550 555
Asp Phe Trp Lys Pro Glu Glu Thr Gly Lys Lys
565 570

<210> 180

<211> 1719

<212> DNA

<213> Streptococcus thermophilus

<400> 180

atggaggaaa acatcgtgtc tgaaaataac atgaaacacc
atggttaaat cacctaaccg tgctatgett cgtgcgactg
gaaaagccta ttgttggggt tatctcaact tgggctgaga

ttgcacggtt ttggtcaaat tgccaaagag ggtgtcaaag

caatttggta caattaccgt tgcagatggt attgccatgg
tcattgacat ctcgtgatat tattgctgac tcaatcgaag
gtcgatgect ttgttgetat tggtggctgt gataagaaca
attgccaaca tggatattcc agctattttt gcttacggtg
cttaacggta aggatatcga cttggtttct gttttcgaag
ggagatatga ctgccgaaga ggttaaaaat cttgaatgta

ggttgtggtg gtatgtatac tgctaacaca atggcaacag

agccttccag gatcatcatc tcaccctgceca gaatcagetg
gaagcaggtc gtgcagttgt aaaaatgcta gaaatgggac
acacgtgaag cctttgaaga tgccatcaca gttacaatgg
gccactctte acttgettge tatcgctcat gecggectaacg
ttcaacgatt tccaagagcg cgtgcctcac ttggcectgact
gtcttccaag acctttacaa tgttggtggt gtgccagecg

aatggttttc ttcacggtga tcgtatcacg tgtactggta

Glu Glu Leu Lys His

525

Ser Arg Gly Ile Leu

540

Arg Gly Ala Val Thr

gttcttetgt
ggatgacgga
acacgccatg

atgcgggtgc

ggacaccagg
ctgctatggg
tgccaggttc
gtacgattgc
gtatcggtaa
atgcttgccc

caattgaggt

agaagaaggc
ttaagccatc
cgettggtgg
ttgatttaac
tgaagccttc
ttatgaaata

agactgttgc

560

ctacgatagc
tgatagtttt
taatatccac

ttggccagtt

gatgcegtttce
tggtcacaat
aatgattgct
accgggtaat
atggaaccac
tggcectggt

tatggggatg

tgatatcgaa
agatatcttg
ttcaacaaat
gcttgaagac
aggtcaatat
tcttcttaag

agaaaatttg
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gaagctttcg atgatttgac
cgtgccgatg gtccattgat
aaagtatcag gtgttaaagt
gaagatgcca tcgaggcagt
cgttttgtag gtcctaaggg
attgttggta aaggacaagg

ggtacttacg gacttgttgt

gcctacctcec gtacaggtga
catgtaccag acgaagagtt
agccgtggtg tcecteggtaa
actgacttct ggaatatgga
<210> 181
<211> 572

<212> PRT

accaggtcaa
tatcttgaaa
gcgtaacatt
tctttctgac
tggtcctggt
agacaaggtt

aggtcatatt

tatggttaca
ggcgaaacgt
gtatgctcac

taaatcaggt

aaagttatca
ggtaacttgg
actggtcctg
gaaatcgttg
atgccagaaa
gcectettga

gctcctgaag

gttgaccagg
aaagcagaaa
atcgtttcat

aaagcttaa

<213> Streptococcus thermophilus

<400> 181

Met Glu Glu Asn Ile Val Ser Glu Asn Asn Met

1 5

Val Tyr Asp Ser Met Val Lys

20

Thr Gly Met Thr Asp Asp Ser Phe

35

40

Ser Thr Trp Ala Glu Asn Thr Pro

55

10

Ser Pro Asn Arg

25

Glu Lys Pro

Cys Asn Ile

Gly Gln Ile Ala Lys Glu Gly Val Lys Asp Ala

65 70

Gln Phe Gly Thr Ile Thr Val Ala

85

Gly Met Arg Phe Ser Leu Thr Ser

100

Glu Ala Ala Met Gly Gly His Asn

115

120

75

Asp Gly Ile
90
Arg Asp Ile

105

tgccacttga
ccccagaagg
ctaaagtatt
acggcgatgt
tgttgtcatt
ctgatggacg

ctcaagttgg

ataccaaaga
ctgagttacc

cagcatcacg

aaatcctaaa
tgctgttgcec
tgactcagaa
agttgttgta
gtcatcaatg
tttctcaggt

tggaccgatt

aatcactatg

accactttat

tggtgcggtt

Lys His Arg Ser Ser

15

Ala Met Leu Arg Ala

30

Ile Val Gly Val Ile

45

His Leu His Gly Phe

60

Gly Ala Trp Pro Val

80

Ala Met Gly Thr Pro

95

Ile Ala Asp Ser Ile

110

Val Asp Ala Phe Val Ala Ile Gly

125

- 380 -
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Gly Cys Asp Lys

Asp

145

Leu

Lys

Cys

Asn

Ser

225

Ser

Met

305

Val

Tyr

Gly

Gly

130

Ile Pro

Asn Gly

Trp Asn

Asn Ala

195

Thr Met

210

Ser Ser

Ala Gly

Asp Ile

Ala Leu

275

Phe Gln

Leu Leu

Lys Thr
355

Gln Lys

Ala

Lys

His

180

Cys

His

Arg

Leu

260

Asp

Lys
340

Val

Val

Asn Met Pro Gly

135

Ile Phe Ala Tyr
150

Asp Ile Asp Leu

165

Gly Asp Met Thr

Pro Gly Pro Gly

Thr Ala Ile Glu

Pro Ala Glu Ser
230

Ala Val Val Lys

245

Thr Arg Glu Ala

Gly Ser Thr Asn
280
Asn Val Asp Leu
295
Pro His Leu Ala
310
Leu Tyr Asn Val

325

Asn Gly Phe Leu

Ala Glu Asn Leu
360

Ile Met Pro Leu

Ser Met Ile

Gly Gly Thr
155
Val Ser Val

170

Gly Cys Gly

Val Met Gly

Ala Glu Lys

235

Met Leu Glu
250

Phe Glu Asp

265

Ala Thr Leu

Thr Leu Glu

Asp Leu Lys
315
Gly Gly Val

330

His Gly Asp
345

Glu Ala Phe

Glu Asn Pro

Ala Ile Ala Asn Met

140

Ile Ala Pro Gly Asn

Phe Glu Gly Ile

Val Lys

Gly Met

205

Met Ser
220

Lys Ala

Met Gly

His Leu

285
Asp Phe
300

Pro Ser

Pro Ala

Arg Ile

Asp Asp

365

Asn
190

Tyr

Leu

Asp

Leu

Thr

270

Leu

Asn

Val

Thr
350

Leu

175

Leu

Thr

Pro

Lys
255

Val

Asp

Met

335

Cys

Thr

160

Gly

240

Pro

Thr

Phe

Tyr

320

Lys

Thr

Pro

Lys Arg Ala Asp Gly

- 381 -
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370
Pro Leu

385

Lys Val

Phe Asp

Val Asp

Pro Gly

450

Gln Asp

Lys Arg

530
Leu Gly
545

Thr Asp

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

<400>

atggcttaca acaaacgttc ccagcacatc acgcaaggceg tggegcegetce ccccaaccgt

Ser

Ser

435

Met

Tyr

Thr

515

Lys

Lys

Phe

182

1674
DNA

Ile Leu

Gly Val

405

420

Asp Val

Pro Glu

Asp Lys

Gly Leu

485

500

Lys Glu

Tyr Ala

Trp Asn

565

Lys

390

Lys

Asp

Val

Met

Val
470

Val

Tyr

Thr

His
550

Met

375
Gly Asn Leu Ala Pro

395

Val Arg Asn Ile Thr

Val Val Arg Phe Val

Leu Ser Leu Ser Ser

455

Ala Leu Leu Thr Asp
475
Val Gly His Ile Ala
490
Leu Arg Thr Gly Asp
505
Thr Met His Val Pro

520

Glu Leu Pro Pro Leu

535

[le Val Ser Ser Ala
555

Asp Lys Ser Gly Lys

570

Ralstonia metallidurans

182

380
Glu Gly Ala Val Ala

400

Gly Pro Ala Lys Val
415
Leu Ser Asp Glu Ile
430
Gly Pro Lys Gly Gly
445
Met Ile Val Gly Lys

460

Gly Arg Phe Ser Gly
480
Pro Glu Ala Gln Val
495
Met Val Thr Val Asp
510
Asp Glu Glu Leu Ala

525

Tyr Ser Arg Gly Val

540

Ser Arg Gly Ala Val
560

Ala

- 382 -
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tcgatgtact
gccaacggcece
gcegtggatg
tccgacggcea
attgccgact
ggeggetgeg

ggcatctacg

atcgtgtcgt
ttcgagggceg
gccaacacaa
atggccaacc
gaagccatca
gcegtgacge

atcgcccact

gtgccggtga
gceggtggea
tgcctgacga
cgtaccgacc
gccatcctga
aacccggtca

atcctggcegg

ggcgegceccgg
ggcgaatcgg
gttggccacg
gactcgatca
ctggccecgec
gcgaagttcg
<210> 183
<211> 557

<212> PRT

acgcgectcgg
actcgacgat
cgatcaaggc
tgtcgatggg
gcatcgaaac
acaagaacat

tctacggcgg

cgttcgaggce
tggagaagaa
tgagctcgtc
cggaccagga
agaaggacat
tgatcatggc

cggccgaagt

tctgcaacct
ttccgcaagt
tcacgggccg
aggacgtgat
agggcaacct
tcaccggccc

acaagatcaa

gcatgcctga
ttggtttcat
ttgcgecgga
cgatcgacgc
gecegegetge

cgaggctgge

ctacaagaag
cacccectge
ctcggacgcec
caccgagggc
cgctgeccag
gceeggcegge

caccatccgce

cgtgggegaa
cgectgececeg
gttcgaggeg
aaaggtggac
caagccgegce
cacgggeggt

ggaatggacc

gaagccgtcg
gatgaagatc
cacgctggcec
cctgecgatce
cgccgaggaa
ggeecegegtg

cgctggcegac

aatgctggceg
caccgacggc
agcccatgtg
gcaccagctg
ctggaaacag

ctccacggcec

<213> Ralstonia metallidurans

gaagacttcg
aacgccggcec
aacccgcaga
atgaagtact
ggccagtgga
atgatcgcac

ccgggtaact

ttcaccgccg
agcaccggct
ctgggcatgt
agcgcegeeg
gacatcatca
tccaccaacg

atcgacgatt

ggcgectacg
ctgctgaacg
gaggagctcg
tcgcaggcecc
ggcgeagtgg
ttcgaggacg

atcctggtgce

ccgacttcgg
cgcttetegg
ggcggtacga
ctgctgcaac
ccggegeege

agcaagggcg

acaagccgat
tgcagcegect
tcttecggcac
cgctgatctce
tggacggcegt
tggcgegceac

ggaagggcaa

gccgeatgag
cgtgeggtgg
cgctgctgaa
aatcggcccg
cgcgcaaatc
cggtactgca

tcgagcgcat

tggccaccga
ccggtetget
agcacgttcc
tgtacaagca
ccaaaatcac
aacagagcgce

tgcgctacct

cgatcatcgg
ggggcacctg
ttgcactggt
tgaatgtggc
gctacacgceg

ccgtgacgga

ggtgggtatce
ggcggacgeg
gccegacgatce
gcgtgaagtc
ggtcgtgatc
caacgtgccg

ggacctgacc

cgaggaagac
catgtacacc
ttcgtcgacg
cgtgctggtg
gatcgagaac
ttacctggcec

ccgecegecege

cctgcaccgce
gcatggcgac
caatgagccg
aggccacctg
cggcctgaag
catggaagcg

tggcccgaag

caagggtctc
gggeatggtg
tcaggaaggc
cgacgacgag
cggcgtactg

ctga
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<400> 183

Met Ala Tyr Asn Lys Arg Ser Gln His Ile Thr Gln Gly Val Ala Arg
1 5 10 15

Ser Pro Asn Arg Ser Met Tyr Tyr Ala Leu Gly Tyr Lys Lys Glu Asp

20 25 30
Phe Asp Lys Pro Met Val Gly Ile Ala Asn Gly His Ser Thr Ile Thr
35 40 45
Pro Cys Asn Ala Gly Leu Gln Arg Leu Ala Asp Ala Ala Val Asp Ala

50 55 60

Ile Lys Ala Ser Asp Ala Asn Pro Gln Ile Phe Gly Thr Pro Thr Ile
65 70 75 80
Ser Asp Gly Met Ser Met Gly Thr Glu Gly Met Lys Tyr Ser Leu Ile
85 90 95
Ser Arg Glu Val Ile Ala Asp Cys Ile Glu Thr Ala Ala Gln Gly Gln
100 105 110
Trp Met Asp Gly Val Val Val Ile Gly Gly Cys Asp Lys Asn Met Pro

115 120 125

Gly Gly Met Ile Ala Leu Ala Arg Thr Asn Val Pro Gly Ile Tyr Val
130 135 140
Tyr Gly Gly Thr Ile Arg Pro Gly Asn Trp Lys Gly Lys Asp Leu Thr
145 150 155 160
Ile Val Ser Ser Phe Glu Ala Val Gly Glu Phe Thr Ala Gly Arg Met
165 170 175
Ser Glu Glu Asp Phe Glu Gly Val Glu Lys Asn Ala Cys Pro Ser Thr

180 185 190

Gly Ser Cys Gly Gly Met Tyr Thr Ala Asn Thr Met Ser Ser Ser Phe
195 200 205
Glu Ala Leu Gly Met Ser Leu Leu Asn Ser Ser Thr Met Ala Asn Pro
210 215 220
Asp GIn Glu Lys Val Asp Ser Ala Ala Glu Ser Ala Arg Val Leu Val
225 230 235 240

Glu Ala Ile Lys Lys Asp Ile Lys Pro Arg Asp Ile Ile Thr Arg Lys

- 384 -



Ser Ile Glu

Asn Ala Val

275

Trp Thr Ile
290

Cys Asn Leu

305

Leu His Gly

Leu Glu His
355
Pro Ile Ser

370

Gly Asn Leu
385

Asn Pro Val

Ala Met Glu

Val Leu Arg

435

Leu Ala Pro
450

Gly Phe Ile

465

Val Gly His

Asn

260

Leu

Asp

Lys

Asp
340

Val

420

Tyr

Thr

Thr

Val

245

His

Asp

Pro

Pro
325

Cys

Pro

Thr

405

Leu

Ser

Asp

485

Val Thr Leu Ile

Tyr Leu Ala Ile

Phe Glu Arg Ile

Ser Gly Ala Tyr

310

GIn Val Met Lys

Leu Thr Ile Thr

345

Asn Glu Pro Arg
360

Leu Tyr Lys Gln

375

Gly Pro Ala Arg

Leu Ala Asp Lys
425
Gly Pro Lys Gly

440

Ala Ile Ile Gly
455

Gly Arg Phe Ser

470

Pro Glu Ala His

250

Met Ala Thr

Ala His Ser

Arg Arg Arg
300
Val Ala Thr

315

Ile Leu Leu
330

Gly Arg Thr

Thr Asp Gln

Gly His Leu

380

Ala Lys Ile
395

Val Phe Glu

410

Ile Asn Ala

Gly Pro Gly

Lys Gly Leu

460

Gly Gly Thr
475

Val Gly Gly

490

Gly Gly

270
Ala Glu
285

Val Pro

Asp Leu

Asn Ala

Leu Ala

350

Asp Val

365

Thr Gly

Asp Glu

Gly Asp

430

Met Pro

445

Trp Gly

Thr Ile

- 385 -

255

Ser

Val

Val

His

Leu

Leu

Ser

Met

495

Thr

Arg

320

Leu

Leu

Lys

Lys

400

Ser

Leu

Met

Val

Val
480

Leu
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Val Gln Glu Gly Asp Ser Ile Thr Ile Asp Ala His Gln Leu Leu Leu

500

505

GIn Leu Asn Val Ala Asp Asp Glu Leu Ala Arg

515

520

Lys Gln Pro Ala Pro Arg Tyr Thr Arg Gly Val

530

535

Arg Leu Ala Ser Thr Ala Ser Lys Gly Ala Val

545

<210> 184

550

211> 1674

<212> DNA

<213> Ralstonia eutropha

<400> 184

atggcattca

tcgatgtact
gccaacggcece
gcgatcgacg
tccgacggcea
attgccgact
ggeggetgeg

ggcatctacg

atcgtgtcgt
ttcgagggceg
gccaatacga
atggccaacc
gaggcgatca
geegtegege

attgcgcact

gtgcctgtga
gcgggeggea

tgcctgacca

acaaacgctc

acgcecctggg
actcgacgat
ccgtgaaggce
tgtcgatggg
gcatcgagac
acaagaacat

tctatggcgg

cgttcgaggce
tggaaaggaa
tgagctcgtc
ccgatcagga
agaaggacat
tgatcatggc

cggccgaagt

tctgcaacct
tccecgeaggt

tcacaggccg

ccgcaacatc

ctaccagaag
cacgccegtgce
ctcggacgcec
caccgagggc
cgcegeccag
geegeggceggc

caccatcaag

cgtgggcgaa
cgcttgteceg
gttcgaggeg
aaaggtcgat
caagccgegce
caccggtggce

cgaatggacc

gaagccgtcg
catgaagatc

cacgctggct

555

acgcaaggtg

gaagacttcg
aacgccggcece
aatccgcagg
atgaagtact
ggccagtgga
atgatcgcgc

cccggeaact

ttcaccgccg
tcgaccggat
cttgggatgt
agcgctgcecg
gacatcatca
tcgaccaacg

atcgacgatt

ggccagtacg
ctgctgaagg

gaagagctgg

510

Arg Arg Ala Ala Trp

525

Leu Ala Lys Phe Ala

540

Thr Asp

tggcgegttc

acaagcccat
tgcagcgcct
tattcggcac
cgctgatctce
tggacggegt
tcgecgegceac

ggaagggcaa

gccgeatgag
cgtgeggegg
cgctgetgta
aatcggcgceg
cgcgcaagtc
cggtgctgca

tcgagcgcat

tggccaccga
ccggactgct

aacacgtgcc

cccgaaccege

ggtcggceatce
ggcegacgcece
gccgacgatce
gcgcgaagtce
ggtggtgatce
caatgtgccg

ggacctgacc

cgaagaagat
catgtacacc
ttcgtcgacg
cgtgctggtce
gatcgaaaac
ctacctggcc

ccgtcgcaag

cctgcacaag

gcatggcgac

ggaccagecg

- 386 -
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cgggccegacce
gcgatcctga
aatccggtca

atcctggcecg

ggcgggcececeg
ggagagtcgg
gtcggccatg
gattcgatca
ttggctcgec
gccaagtttg
<210> 185
<211> 557

<212> PRT

aggacgtgat
agggcaatct
tcaccgggcec

acaagatcaa

ggatgcecegga
tgggcttcat
tcgegecgga
cgatcgatgc
gcegggetga

ctcgactggce

catgccaatc
cgccgaggaa
ggegegggtg

tgecgggggat

aatgctggceg
caccgatggc
agcgtatgta
gcacaagctg
gtggaaacaa

gtcgacggcec

<213> Ralstonia eutropha

<400> 185
Met Ala Phe
1

Ser Pro Asn

Phe Asp Lys
35
Pro Cys Asn

50

Val Lys Ala

65

Ser Asp Gly Met Ser Met Gly Thr Glu Gly Met

Ser Arg Glu

Trp Met Asp

115

Asn Lys Arg Ser Arg Asn Ile Thr

5

Arg Ser Met Tyr Tyr Ala Leu Gly

20

Pro Met Val Gly Ile Ala Asn Gly

Ala Gly Leu Gln Arg Leu Ala Asp

Ser Asp Ala Asn Pro Gln Val Phe

70

85

Val Ile Ala Asp Cys Ile Glu Thr

100

Gly Val Val Val Ile Gly Gly Cys

40

55

120

gagaaggcgce
ggegeggtgg
ttcgaggatg

gtgctggtge

cctacgtcag
cggttctceeg
ggcggcaata
gtgttgcagg
cctgttgege

agtaaggggg

25

105

10

90

75

tctatgcgga
ccaagatcac
aacagagcgce

tgcgctatct

ccattattgg
ggggcacctg
ttgcgetcegt
tgaatgtgtc
gttatacacg

cggtgacgga

GIn Gly Val

Tyr Gln Lys
30
His Ser Thr

45

Gly Thr Pro

Lys Tyr Ser

Ala Ala GIn
110
Asp Lys Asn

125

ggggcatctg
cggcctgaag
gatggaggeg

tgggcccaag

caaggggttg
ggggatggtce
g€gggaagsy
ggatgaggag
gggggtattg

ttga

Ala Arg
15

Glu Asp

Ile Thr

Asp Ala

Thr Ile

80
Leu Ile
95

Gly GIn

Met Pro

- 387 -
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Ser

Asp

225

Ser

Asn

Trp

Cys

305

Leu

Leu

Pro

Gly Gly Thr

Val Ser Ser
Glu Glu Asp

180

Ser Cys
195

Ala Leu Gly

Gln Glu Lys

Ile Lys

[le Glu Asn

260

Leu
275

Thr Ile Asp

290

Asn Leu Lys

His Gly Asp
340

Glu His Val

355

Ile Glu Lys

Ile Lys

150
Phe Glu
165

Phe Glu

Gly Met

Met Ser

Val Asp
230
Lys Asp

245

His Tyr

Asp Phe

Pro Ser

310

Pro Gln

325

Cys Leu

Pro Asp

Ala Leu

135

Pro

Gly

Tyr

Leu
215

Ser

Leu

Val

Thr

Tyr

Gly

Val

Val

Thr
200

Leu

Lys

Leu

Met

Pro
360

Ala

Ile Ala Leu Ala Arg Thr Asn Val

Asn Trp Lys

155

Gly Glu Phe
170

Glu Arg Asn

185

Ala Asn Thr

Tyr Ser Ser

Ala Glu Ser
235
Pro Arg Asp

250

Ile Ala His

Ile Arg Arg

Tyr Val

315

Lys Ile Leu
330

Thr Gly Arg

345

Arg Ala Asp

Glu Gly His

Pro
140

Gly

Thr

Met

Thr

220

Thr

Ser

Lys

300

Thr

Leu

Thr

Leu

Gly

Lys Asp

Cys Pro

190

Ser Ser
205

Met

Arg Val

Ile Thr

285
Val Pro

Asp Leu

Lys

Leu Ala

350
Asp Val
365

Ala

- 388 -

Tyr Val
Leu Thr

160
Arg Met
175

Ser Thr

Ser Phe

Asn Pro

Leu Val

240

Arg Lys

255

Thr

Ser

Val

Val

His Lys

320

Gly Leu

335

Glu Glu

Ile Met

Leu Lys
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370 375 380

Gly Asn Leu Ala Glu Glu Gly Ala Val Ala Lys Ile Thr Gly Leu Lys
385 390 395 400
Asn Pro Val Ile Thr Gly Pro Ala Arg Val Phe Glu Asp Glu Gln Ser
405 410 415
Ala Met Glu Ala Ile Leu Ala Asp Lys Ile Asn Ala Gly Asp Val Leu
420 425 430
Val Leu Arg Tyr Leu Gly Pro Lys Gly Gly Pro Gly Met Pro Glu Met

435 440 445

Leu Ala Pro Thr Ser Ala Ile Ile Gly Lys Gly Leu Gly Glu Ser Val
450 455 460
Gly Phe Ile Thr Asp Gly Arg Phe Ser Gly Gly Thr Trp Gly Met Val
465 470 475 480
Val Gly His Val Ala Pro Glu Ala Tyr Val Gly Gly Asn Ile Ala Leu
485 490 495
Val Arg Glu Gly Asp Ser Ile Thr Ile Asp Ala His Lys Leu Val Leu

500 505 510

GIn Val Asn Val Ser Asp Glu Glu Leu Ala Arg Arg Arg Ala Glu Trp
515 520 525

Lys Gln Pro Val A

a Arg Tyr Thr Arg Gly Val Leu Ala Lys Phe Ala
530 535 540

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

545 550 555

<210> 186

<211> 1713

<212> DNA

<213> Lactococcus lactis

<400> 186

atggaattca aatataacgg aaaagttgaa tcaatagagc tcaataagta ttcaaaaaca 60
ttgacacaag acccaacaca gccagcgacc caagccatgce actatggeat tggttttaaa 120
gatgaggact tcaaaaaagc tcaggtcgga atcgtcagca tggattggga cggaaatccce 180

- 389 -
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tgtaacatgc
ggactgattg
cttggcatga
gctggegeeg

ggctcaatca

attgaacatg
ggacaaaaaa
attccgggac
gaaactttgg
gaagacgaat
ccaagcgata

ggtggttcaa

attacgcaag
ccaagtggca
aaatatttgc
ctagctgaaa
ccacttgaaa
gaaggtggtt

cgtgtctttg

ggagatgtcg
ttaaaaccga
gacggacgtt
gttgagggtg
aataacagca
caaaaacctg

ccagccagtg

<210> 187
<211> 570

<212> PRT

acttgggcac
ggcttcaatt
gatattcctt
aatattacga

ttggcatggce

gcgaatacaa
tcactggaaa
agggtgettg
gaatgagttt
gtgatgaaat
tcatgaccaa

ctaatgctgt

atgattttca
agtacatgat
tcaaagaggg
atgttgaaac
atcctatcaa
ctgtggcaaa

atggcgaaca

ctgtcattcg
cctcagectt
tctctggtgg
gattgattgg
ttagtttgaa
ctcctaaagce

aaggctgtgt

actcggtagt
tcacacgatt
ggtcagtcgt
tgcaattgtc

tcggctcaat

aggcgaaaag
tatttccgag
tgggggeatg
gcecttatteg
tggtctggea
ggaagctttt

gcttcatatce

acgtatttcc
ggaagatttg
caagcttcat
agcactggat
agcaacaggt
aatttctgga

acattttatt

taatatcggt
gattggagca
cacacatggc
cttggtcgaa
agttgctgac
aacgegtggg

gactgattta

<213> Lactococcus lactis

<400> 187

aaaatcaaaa
ggggtttctg
gaagttattg
getgtteeceg

cgtcecgtcaa

ttaaatattg
gaagattatc
tatacagcaa
gcttcaaatc
atcaaaaatt
gaaaatgcca

attgccatgg

gatgtcacgc
cacaaaattg
ggcgactgtt
ttggactttg
catttgcaaa
daaagaageggg

gacggaattg

ccagtcggag
ggtcttggaa
tttgtggttg
gatgatgata
gatgagattg
gttcttgcta

tag

attctgtcaa
acggaattgc
ctgacagtat
gttgtgacaa

ttatggttta

tttcggettt
acggcegtcat
atacactggc
cagcggtcag
tgctagaaaa
taacgatcgt

ctaatgccat

ctgtgcttgg
gtggegtgcece
tgacagttac
acagccaaga
ttctctatgg

aatttttcaa

agtcaggtcg

gcccaggaat
aatcttgtgc
gccacattgt
ttatcgagat
ctagacgacg

aatttgctaa

tcaaactgac
caacggaaag
tgaaaccaac
aaatatgcca

tggtggaacg

tgaagcgctt
ttgtaatgcc
ttcggcaatt
tcaagaaaaa
agacatcaaa
catggttctc

cggtgtcgaa

cgacttcaag
tgctgttttg
tggtaaaact
cattattcga
caatcttgct
aggaacagct

tttgcacgca

gccagaaatg
tttgattact
ccccgaageg
tgatgcggtce
tgccaattat

actcacgcgc

-390 -
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Met

Tyr

Met

Val

Leu

65

Phe

Tyr

Met

225

Glu

Ser

His

Leu

Asn

Val
130

Met

His

Met
210

Ser

Phe Lys

Lys Thr

20
Tyr Gly
35

Ile Val

Thr Leu

Gly Lys
100

Asp Ser

115

Ala Val

Ala Arg

His Gly

Ala Leu

180
Gly Val
195

Tyr Thr

Leu Pro

Glu Asp Glu Cys

Tyr Asn Gly

Lys

Val

Leu Thr Gln Asp Pro

[le Gly Phe

Ser Met Asp

55
Gly Ser Lys
70
Leu Gln Phe
85

Leu Gly Met

Ile Glu Thr

Pro Gly Cys
135
Leu Asn Arg
150
Glu Tyr Lys
165

Gly Gln Lys

Ile Cys Asn

Ala Asn Thr
215
Tyr Ser Ala

230

Lys
40

Trp

Ile

His

Arg

Asn

120

Asp

Pro

Ile

200

Leu

Ser

25

Asp

Asp

Lys

Thr

Tyr

105

Ala

Lys

Ser

Thr

Ala

Asn

Asn

Asn

Lys

170

Pro

Ser

Pro

Asp Glu Ile Gly Leu Ala

Ser

Asp

Asn

Ser

75

Leu

Met

Met

155

Leu

Asn

235

Ile

[le Glu Leu Asn Lys

Pro Ala

Phe Lys

45

Pro Cys

60

Val Asn

Val Ser

Val Ser

Glu Tyr

125
Pro Gly
140

Val Tyr

Asn Ile

Ile Ser

220

Val Ser

Thr
30

Lys

Asn

Gln

Asp

Arg

110

Tyr

Ser

Val

Thr

Gln

15

Gln Ala

Ala Gln

Met His

Thr Asp

80

Glu Val

Asp Ala

Gly Thr

160
Ser Ala
175

Glu Asp

Cys Gly

Leu Gly

Glu Lys

240

Lys Asn Leu Leu Glu

- 391 -
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Lys

His

Asp

305

Pro

Pro

Cys

Leu

Pro

385

Lys

Ser

465

Asp Ile

Ile Thr

275

290

Phe Gln

Ser Gly

Leu Thr
355

Asp Leu

370

Ile Lys

Gly Thr

Glu Ser

435
Gly Pro
450

Ala Leu

Lys

260

Arg

Lys

Leu

340

Val

Asp

Ser

Val

Asp Gly Arg Phe

245

Pro

Val

Met

Tyr

325

Lys

Thr

Phe

Thr

Val

405

Arg

Arg

Ser

485

Ser Asp

Met Val

Ala Asn
295

Ser Asp

310

Met Met

Tyr Leu

Gly Lys

Asp Ser

375
Gly His
390

Ala Lys

Val Phe

Leu His

Gly Pro

455
Ala Gly
470

Gly Gly

[le Met

265
Leu Gly
280

Ala Ile

Val Thr

Glu Asp

Leu Lys

345

Thr Leu

360

Gln Asp

Leu Gln

Ile Ser

Asp Gly

425

Ala Gly

440

Gly Met

Leu Gly

Thr His

250

Thr Lys

Gly Ser

Gly Val

Pro Val

315
Leu His

330

Ile Leu
395
Gly Lys

410

Asp Val

Pro Glu

Lys Ser
475
Gly Phe

490

255

Glu Ala Phe Glu

Thr

300

Leu

Lys

Lys

Asn

Arg

380

Tyr

His

Met
460

Cys

Val

270
Asn Ala
285

Ile Thr

Gly Asp

Val

Phe

Asn

Leu

Asp

Lys

320

[le Gly Gly Val

Leu His

350
Val Glu
365

Pro Leu

Gly Asn

Phe Ile
430

Val Ile

445

Leu Lys

Ala Leu

Val Gly

- 392 -

335

Gly

Thr

Leu

Phe

415

Asp

Arg

Pro

His

495

Asp

Asn

400

Phe

Asn

Thr

Thr

480
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Val Pro Glu Ala Val Glu Gly Gly Leu Ile Gly Leu Val Glu Asp Asp

500

505

510

Asp Ile Ile Glu Ile Asp Ala Val Asn Asn Ser Ile Ser Leu Lys Val

515

520

525

Ala Asp Asp Glu Ile Ala Arg Arg Arg Ala Asn Tyr Gln Lys Pro Ala

530

535

540

Pro Lys Ala Thr Arg Gly Val Leu Ala Lys Phe Ala Lys Leu Thr Arg

545

550

555

Pro Ala Ser Glu Gly Cys Val Thr Asp Leu

<210> 188
<211> 1674
<212> DNA
<213> Flav
<400> 188
atggaattaa
gcaatgttgt
gtcagcatgg
gttaaaaaag
agtgacggaa

atcgcagatt

cctggetgeg
tcaatgatgg
atcgtttctg
tttaaaggtg
gcaaacacta
aaccctgctt

gttttattag

gctattacaa
atggcacact

acacctgttc

565

obacterium

ataagtacag
atggaattgg
gttatgatgg
gtgtttggga
tttctaacgg

ctattgaaac

ataaaaatat
tttatggagg
cttttgaagc
ttattcaaaa
tgtcttetge
tgagtcagga

aaaaagatat

ttgtagcagt
ctgttggtat

ttgccgatat

johnsoniae

caaaaccatc
tttaactgaa
taatacttgc
tgctggtctg
tacagaagga

tgtagccggt

gcctggagea
atctatccac
tttaggaaaa
tgcttgtect
aattgaagca
aaaaagagac

taagccaaga

tttaggaggt

tacaattact

gaaaccaagt

570

actcaagatc
gaagatttaa
aatatgcact
gtcggactta
atgcgttatt

gcacaatggt

ttaatcgcaa
tcaggaaaat
aaagtaaaag
ggagctggtg
ttaggtatga
gaatgtattg

gatattatga

tctacaaacg
cttgatgatt

ggtaaatata

aaacacagcc
aaaaagcaca
taaatgattt
tttttaatac
cattagtttc

acgatagtat

tgggaagatt
ggaaaggtga
gcgaaattac
cctgeggtgg
gtatgcctta
ctgccggaga

ctcgtaaagc

cagttatgca
ttcaggcaat

tgatggaaga

- 393 -

560

tgcggegcaa
agttggtatt
agcaaaagat
cattggtgta
tcgtgatgta

tattgcaatt

aaaccgtccg
atctctaaac
tccggaagat
tatgtatact
cagttcttct
agctattaaa

tttcgaaaat

cttaattgca
taacgacaga

cattcacgaa

60
120
180
240
300

360

420
480
540
600
660
720

780

840
900

960
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gtgggaggta
tgtttaacag
gacggacaag

gttttatacg

gaatatttcg
caggccggaa
ggtccgggaa
agcagctgtg
ggacacgtaa
ttaattgcta

gcagctcgta

aaatacgcaa
<210> 189
<211> 557
<212> PRT
<213>

<400> 189

ttccgggtgt
taactggaaa
aagtaattca

gaaaccttgc

aaggaccagc
agattaaacc
tgcctgaaat
cacttattac
caccagaggc
tcgatgctgt

aagcggcttg

gatcggtttc

Flavobacterium

aatgaaatat ttattgaaag

aacagttgct gaaaacttag
tgaaattcaa aaagcgttaa

ttctgaagga gctgtggcaa

tgttgtattt gaaggggaat

aggtaatgtc gtcgtcatta
gctaaaaccg acatctgceca
agacggcaga ttctccggag
ttatgatgga ggtggtattg
aaaaaataca atcgacctga

ggttcaacca gcgctaaaag

tagtgcttca acaggctgtg

johnsoniae

Met Glu Leu Asn Lys Tyr Ser Lys Thr Ile Thr

1

5

10

Pro Ala Ala Gln Ala Met Leu Tyr Gly Ile Gly

20

25

Leu Lys Lys Ala GIn Val Gly Ile Val Ser Met

35

40

tgggacttat
cttctacacc
aaccaacagg

aaatcagcgg

ttgaagtaat
gaggttgtgg
ttattggtgc
gttcacacgg
cactagtaaa
aaatatctga

ttgacagagg

ttaccgataa

ccacggagat
ggatttacaa
aaatattcag

aaaagaaggg

tccaggcttg
accaaaaggt
aggattagga
attcgtggta
agatggagat
cgaagaattt

ggttttactt

ttaa

Gln Asp Gln Thr Gln

15

Leu Thr Glu Glu Asp

30

Gly Tyr Asp Gly Asn

45

Thr Cys Asn Met His Leu Asn Asp Leu Ala Lys
50 55
Val Trp Asp Ala Gly Leu Val Gly Leu Ile Phe
65 70 75
Ser Asp Gly Ile Ser Asn Gly Thr Glu Gly Met
85 90
Ser Arg Asp Val Ile Ala Asp Ser Ile Glu Thr

100 105

Asp Val Lys Lys Gly
60
Asn Thr Ile Gly Val
80
Arg Tyr Ser Leu Val
95
Val Ala Gly Ala Gln

110

-394 -
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1674
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Trp Tyr Asp Ser Ile
115
Gly Ala Leu Ile Ala
130
Tyr Gly Gly Ser Ile
145
[le Val Ser Ala Phe

165

Thr Pro Glu Asp Phe
180
Gly Ala Cys Gly Gly
195
Glu Ala Leu Gly Met
210
Ser Gln Glu Lys Arg

225

Val Leu Leu Glu Lys
245
Ala Phe Glu Asn Ala
260
Asn Ala Val Met His
275
Ile Thr Leu Asp Asp

290

Ala Asp Met Lys Pro
305
Val Gly Gly Ile Pro
325
Ile His Gly Asp Cys
340

Leu Ala Ser Thr Pro

Met Gly
135
His Ser

150

Lys Gly

Met Tyr

Ser Met

215

Asp Glu

230

Asp Ile

Ile Thr

Leu Ile

Phe Gln

Ser Gly

310

Leu Thr

Ile Pro Gly Cys

120

Arg Leu Asn Arg

Gly

Lys

Trp Lys

155

Leu Gly Lys Lys

Val

Thr

200

Pro

Cys

Lys

Lys

Met

Val

Tyr

Pro

Val

265

Met

Tyr

Lys

Thr

345

170

Gln Asn

Asn Thr

Ser Ser

Ala Ala

235

Arg Asp
250

Ala Val

Ala His

Asn Asp

Met Met

315
Tyr Leu
330

Gly Lys

Asp Lys Asn
125

Pro Ser Met

140

Gly Glu Ser

Val Lys Gly

Ala Cys Pro

190

Met Ser Ser
205

Ser Asn Pro

Ile Met Thr

Leu Gly Gly

Ser Val Gly

285

Arg Thr Pro

300

Glu Asp Ile

Leu Lys Val

Thr Val Ala

Asp Leu Gln Asp Gly Gln Glu Val Ile

- 395 -

Met Pro

Met Val

Ala Leu

Ile Lys

240

Arg Lys
255

Ser Thr

Ile Thr

Val Leu

His Glu

320
Gly Leu
335

Glu Asn

His Glu
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355 360 365

Ile Gln Lys Ala Leu Lys Pro Thr Gly Asn Ile GIn Val Leu
370 375 380
Asn Leu Ala Ser Glu Gly Ala Val Ala Lys Ile Ser Gly Lys
385 390 395
Glu Tyr Phe Glu Gly Pro Ala Val Val Phe Glu Gly Glu Phe
405 410
Ile Pro Gly Leu Gln Ala Gly Lys Ile Lys Pro Gly Asn Val

420 425 430

Ile Arg Gly Cys Gly Pro Lys Gly Gly Pro Gly Met Pro Glu
435 440 445
Lys Pro Thr Ser Ala Ile Ile Gly Ala Gly Leu Gly Ser Ser
450 455 460
Leu Ile Thr Asp Gly Arg Phe Ser Gly Gly Ser His Gly Phe
465 470 475
Gly His Val Thr Pro Glu Ala Tyr Asp Gly Gly Gly Ile Ala

485 490

Lys Asp Gly Asp Leu Ile Ala Ile Asp Ala Val Lys Asn Thr
500 505 510
Leu Lys Ile Ser Asp Glu Glu Phe Ala Ala Arg Lys Ala Ala
515 520 525
Gln Pro Ala Leu Lys Val Asp Arg Gly Val Leu Leu Lys Tyr
530 535 540
Ser Val Ser Ser Ala Ser Thr Gly Cys Val Thr Asp Asn
545 550 555
<210>
190
<211> 2364
<212> DNA
<213> Clostridium butyricum

<400> 190

atgataagta aaggatttag tacccaaaca gaaagaataa atattttaaa ggctcaaata

- 396 -

Tyr Gly

Glu Gly

400

Glu Val

415

Val Val

Met Leu

Cys Ala

Val Val

480

Leu Val

495

Ile Asp

Trp Val

Ala Arg
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ttaaatgcta
caaacagaag
aatatcccta
aggtcttcac

ttaaataaga

gatgtctttg
gaggaaacaa
ggcgtaggac
ataaatgagg
aaagaaaaat
agatatgcta

gaattaaatg

tatgaagcat
cattctattt
aatataacag
attaataaag
aacttaattg
atggcattag

tggaataaga

ggacttcctg
acattagaag
aaaacagaag
ataaattctg
atgaaatcct
catatgtgct

ttcttgtcat

gcagaatata
gttgcagtta
acattaaata
aagtttggaa

tgtagagaag

aaccatgtgt
gccagccagce
taacaattag
aagtatttcc

gaactggaga

agtattggaa
gagaggcagt
atgtatctgt
ctaaggaaca
tcctaaatag
aaaaggctaa

aaatagcaaa

gtcaattatt
ctccagctag
ataagtttgc
taagagatga
ttgggggtca
aagcagctgt

ctccagatga

cttattataa
atgcaagaga
gatggcatga
gatttgataa
ttgatgaatt
gtgctgataa

caatggttga

acttcagtgg
aaaaaattgt
atgattttaa
atgatattga

ttaataaata

tgaatcagaa
aattttaaga
agatcaagaa
tgagttttct

tgcattccaa

tggaaagaca
aaattgtgat
agattatgga
attagaaaaa
tgttattatc
agagattgca

aatttgttca

ttggtttatt
atttgatcaa
tcaagaatta
gatttcaact
aaattcagaa
ccatgtaaag

atttttgctt

tgatgaagtt
ctacggaata
ttcagcattc
aaataaacag
catgaaagct
ttgcatagat

taattgtatc

accacaaggt
gtttgatgaa
aaattcagaa
tgaagttgat

tacaaatcca

agagcaatat
agagcattgg
cttatagtgg
aataagtggt

atttcagaag

acaagtgagt
gtatttactg
aaagtattaa
aacaggagta
tcatgcgaag
gataatacaa

aaagtttcag

catgcaataa
tacatgtatc
atagattgta
aaacattttg
ggaaaagatg
ttgcctcage

agagcagcag

attattccag
attggatgtg
tttaatcttg
attggaccta
tataaagctc
attgcacatg

ggaaaaggaa

gttggagtag
aataagatta
gaaatacaag
aatttagcta

aggggaggaa

taataacaga
cattgaaaca
gaagtttaac
tacaagatga

aaagtaaaga

tagcaacttc
taggaaacta
gggttggatt
tagatcctga
ctgcaataac
gtgatgcaaa

gagagggage

taaatataga
catattatga
tctggattaa
gtggttaccc
caactaataa
catctttgtc

aattaactag

cattagtttc
ttgaaccaca
caagaatagt
aaactcaaaa
aaatggagta
cagaaagagc

agagccttca

ctaatattgg
ctccttcaga
ccttactaaa
gagagggtgc

attttcaacc

- 397 -

atcatttaaa
catacttgaa
taaagaacca
attggataga

aaaattaaaa

atatatgaca
ctattataat
taatgggatt
ttttataaag
atatgtaaat
aagaaaagct

taaatctttc

atctaatgga
aaatgataaa
attaaatgat
aatgtatcaa
agtatcatat
agtaagaata

agaagggtta

tagaggtctt
aaagccagga
agagttaact
ttttgaagaa
ttttgtaaaa
tccattacct

agatggtggt

agattcatta
attaaagaaa
aaatgctcct
attagtatac

aggattatat

120
180
240
300

360

420
480
540
600
660
720

780

840
900
960
1020
1080
1140

1200

1260
1320
1380
1440
1500
1560

1620

1680
1740
1800
1860

1920
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ccatcttcaa ttaatgtata ttttggaagc

tccggacaac cattagetga tggggtttct

actgcagctt gtaactcagt tagtaaatta

tttaatcaaa aattccatcc gtcagcatta
tcattaataa gaagttattt tgatcaaaag
aaaaaaatat tacttgcagc acaaaaaaat
gttgcaggat atagtgcaca gttcatttct
gcaagaactg aacatgttat gtaa
<210> 191
<211> 787
<212> PRT

<213> Clostridium butyricum

<400> 191

Met Ile Ser Lys Gly Phe Ser Thr

1 5
Lys Ala Gln Ile Leu Asn Ala Lys
20
Ile Leu Ile Thr Glu Ser Phe Lys
35 40
Leu Arg Arg Ala Leu Ala Leu Lys

50 55

Thr Ile Arg Asp Gln Glu Leu Ile

65 70

Arg Ser Ser Gln Val Phe Pro Glu

85

Glu Leu Asp Arg Leu Asn Lys Arg

100

Glu Glu Ser Lys Glu Lys Leu Lys

115 120

Lys Thr Thr Ser Glu Leu Ala Thr

130 135

ttaacaggtg

ccatcaagag

gatcatttta

aaaggtgata

ggatttcatg

cctgaaaaat

ttagataaat

His

Val

Phe

Thr

105

Asp

Ser

Thr Glu
10

Cys Val

Thr Glu

Ile Leu

Gly Ser

75
Ser Asn
90

Gly Asp

Val Phe

Tyr Met

ctactccaga tggaaggaaa

gctgtgatgt atctggacct

tagcttcaaa tggaacttta

atggattaat gaatttatca
ttcaatttaa tgtaatagat
atcaagattt aattgttaga

ctattcaaaa tgatattatt

Arg Ile Asn Ile Leu
15

Glu Ser Glu Arg Ala

30

Pro Ala

Glu Asn Ile Pro

60

Leu Thr Lys Glu Pro

80
Lys Trp Leu Gln Asp
95
Ala Phe Gln Ile Ser
110
Glu Tyr Trp Asn

125

Thr Glu Glu Thr Arg

140

- 398 -

1980

2040

2100
2160
2220
2280
2340

2364
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Glu Ala Val

145

Gly

Phe

Ser

Lys

225

Asp

Lys

305

Pro

Asp

Val

Val

Asn

Leu

Lys

290

Phe

Asn

Met

Lys

370

Asp

195

Ser

Lys

Asn

Ser

Asn

275

Tyr

Lys

Tyr

Thr

355

Asn

His

180

Pro

Cys

Phe

260

Met

Val

Gln
340

Asn

Cys

Val

165

Asp

245

Tyr

Tyr

Arg
325

Asn

Lys

Asp
150

Ser

Asn

Phe

Ser

Pro

Leu

310

Asp

Leu

Val

Leu Pro GIn Pro

Val

Val

215

Asp

Lys

Asn

Tyr

295

Ser

Ser

375

Phe

Asp

Lys

200

Asn

Cys

280

Tyr

Asp

Val

Tyr
360

Leu

Thr

Tyr

Lys

185

Lys

Thr

Thr

Cys

265

His

Cys

Ser

345

Met

Ser

Val

Tyr

Ser

Ser

250

Leu

Ser

Asn

Thr

330

Val

Gly
155

Lys

Lys

Val

Asp

235

Lys

Phe

Asp

Trp

315

Lys

Leu

Arg

Asn

Val

Leu

Phe

Asn

220

Val

Trp

Ser

Lys

300

His

Asn

380

Tyr

Leu

Leu

205

Arg

Lys

Ser

Phe

Pro

285

Asn

Lys

Phe

Ser

Ala

365

Trp

Tyr Tyr

Arg Val

175

Lys Asn

190

Asn Ser

Tyr Ala

Arg Lys

255

Ile His

Ala Arg

Ile Thr

Leu Asn

Ala Val

Asn Lys

Pro Asp Glu Phe Leu Leu Arg Ala Ala Glu Leu Thr Arg Glu Gly

- 399 -

Asn

160

Arg

Val

Lys

Phe

Asp

Asp

320

Tyr

Lys

His

Thr

Leu
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385

Gly Leu Pro Ala

Ser

Cys

Phe
465

Met

Tyr

His

Cys

Phe

545

Val

Val

Asn

625

Arg Gly

Val Glu

435

Phe Phe
450

Asp Lys

Lys Ser

Phe Val

Ala Glu

515
[le Gly
530

Ser Gly

Ala Val

Leu Lys

Ala Leu

595
Asp Asn
610

Lys Tyr

Leu
420

Pro

Asn

Asn

Phe

Lys

500

Arg

Lys

Pro

Lys

Lys

580

Leu

Leu

Thr

Tyr
405

Thr

Leu

Lys

Asp

485

His

Lys

565

Thr

Lys

Asn

390

Tyr Asn

Leu Glu

Lys Pro

Ala Arg

455
GIn Ile
470

Glu Phe

Met Cys

Pro Leu

Lys Ser

535
Gly Val
550

Ile Val

Leu Asn

Asn Ala

Arg Glu
615
Pro Arg

630

Asp Glu Val
410

Asp Ala Arg
425

Gly Lys Thr

440

Ile Val

Gly Pro Lys
Met Lys

490
Cys Ala Asp

505

Pro Phe Leu
520

Leu Gln Asp
Gly Val

Phe Asp

570

Asn Asp Phe
585

Pro Lys Phe

600

Gly Ala Leu

Gly Gly Asn

395

Asp

Leu

Thr

475

Tyr

Asn

Ser

Asn
555

Asn

Lys

Val

Phe

635

Ile

Tyr

Gly

Thr

460

Lys

Cys

Ser

Lys

Asn

Asn

Tyr

620

Gln

Pro Ala Leu

415
Gly Ile
430
His

Trp Asp

445

Asn Ser

Asn Phe
Met
495
Asp

510

Val Asp

Tyr

Gly Asp Ser

Thr Pro

575

Ser

590
Asp Ile Asp
605

Cys Arg Glu

Pro Gly Leu

- 400 -

400

Val

Ser

Asn

Asn

Leu

560

Ser

Val

Tyr

640
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Pro Ser Ser Ile Asn Val Tyr Phe Gly Ser Leu

645 650

Asp Gly Arg Lys Ser Gly Gln Pro Leu Ala Asp

660 665

Arg Gly Cys Asp Val Ser Gly Pro Thr Ala Ala

675 6380

Lys Leu Asp His Phe Ile Ala Ser Asn Gly Thr

690

695

Phe His Pro Ser Ala Leu Lys Gly Asp Asn Gly

705

710 715

Ser Leu Ile Arg Ser Tyr Phe Asp Gln Lys Gly

725 730

Asn Val Ile Asp Lys Lys Ile Leu Leu Ala Ala

740 745

Lys Tyr Gln Asp Leu Ile Val Arg Val Ala Gly

755 760

Ile Ser Leu Asp Lys Ser Ile Gln Asn Asp Ile

770

775

His Val Met

785

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

<400>

192
915
DNA
Clostridium butyricum

192

atgagtaagg agataaaagg cgttttattt aacatacaaa

cctggaataa gaactatagt attttttaag ggatgttcaa

aatccagaat cccaagatat taaacctcaa gtaatgttta

tgtggaagat gtaaatctca atgtaaaagt gcagctattg

atagataaaa gcaaatgtac agagtgtaca aaatgtgttg

cttgttattg aaggaaggaa ttacagtgtt gaagacgtta

agtgttcaat atagaagatc aaacggtgga attacactat

Thr Gly

Gly Val

Cys Asn

685

Leu Phe

700

Leu Met

Phe His

Gln Lys

Tyr Ser

765

Ile Ala

780

Ala

Ser

670

Ser

Asn

Asn

Val

Asn

750

Arg

aattttcgtt

tgtcgtgctt

ataaaaattt

atatgaattc

ataattgctt

taaaggaatt

ctggagggga

- 401 -

Thr Pro
655

Pro Ser

Val Ser

Gln Lys

Leu Ser

720
GIn Phe
735

Pro Glu

Gln Phe

Thr Glu

acatgatggg
atggtgcagt
atgtacaaaa

agaatatagg

aagcggggcea
gaaaaaagat

agtattactt

60
120
180

240

300
360

420
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caaccagatt
attgaaacag
ctggctatga

agtaacgaaa

atcagaattc
caattttcaa
ggagaaaata
agtaaagaca
attggagctg
<210> 193
<211> 304
<212> PRT
<213>
<400> 193

Met Ser Lys

1

Leu His Asp

Ser Met Ser

35

Pro Gln Val
50

Lys Ser Gln

65

Ile Asp Lys

Leu Ser Gly Ala Leu Val Ile Glu Gly Arg

Val Ile Lys
115
Gly Gly Ile

ttgcagtgga
caatgtatgt
ttgatataaa

taatattaca

ctgtaataga
aatcattaac
agtatcaagc
aaatggaaag

agtaa

Glu Ile Lys Gly Val Leu Phe

5

Gly Pro Gly Ile Arg Thr Ile

20

Cys Leu Trp Cys Ser Asn Pro

Met Phe Asn Lys Asn Leu Cys

Cys Lys Ser Ala Ala Ile Asp

gcttttaaaa
taatagtgaa
aagtatgaat

aaacattaaa

aggatttaat
aaatcttaaa
aattggaaga

attaaaagct

Clostridium butyricum

40

55

70

Ser Lys Cys Thr Glu Cys Thr

85

100

gagtgtaaat
tctgtaaaaa
gatgaaatcc

ttaagtgatg

gcagatttac
agaatagatc
gagtattctt

ttagttgaaa

Asn

10
Val

25

Thr

Met

75
Lys
90

Asn

105

Glu Leu Lys Lys Asp Ser Val Gln

120

Thr Leu Ser Gly Gly Glu Val Leu

catatggctg
aagtaattcc
ataggaaatt

aattagctaa

aaagtatagg
ttcttccata
tgaaagaact

tcatgggaat

Phe Phe
30
Ser
45
Lys Cys
60

Asn Ser

Cys Val

Tyr Ser

Lys Phe

Asp Ile

Glu Tyr

Asp Asn

Val Glu

gcacactgcc
atatatagat
tacaggagtg

agaaataata

agcaatagct
ccataattat
aaaatcacct

accgtgcaca

Ser

15

Lys Gly Cys

Lys

Gly Arg Cys

Arg

80
Cys
95

Asp

110

Tyr
125

Leu Gln

Arg Arg Ser

Pro Asp

Asn

Phe

- 402 -

480
540
600

660

720
780
840
900

915
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Pro

Val

225

Tyr

Ser

Lys

130

Val

Tyr

His

Lys

210

Phe

His

Leu

290

135
Glu Leu Leu Lys Glu
150
Thr Ala Met Tyr Val
165
Ile Asp Leu Ala Met
180

Arg Lys Phe Thr Gly

195
Leu Ser Asp Glu Leu
215
Glu Gly Phe Asn Ala
230
Ser Lys Ser Leu Thr
245

Asn Tyr Gly Glu Asn

260
Lys Glu Leu Lys Ser
275
Leu Val Glu Ile Met

295

Cys

Asn

Val

200

Asp

Asn

Lys

Pro

280

Lys Ser Tyr
155

Ser Glu Ser

Asp Ile Lys
185

Ser Asn Glu

Lys Glu Ile

Leu Gln Ser

235

Leu Lys Arg
250

Tyr Gln Ala

265

Ser Lys Asp

Ile Pro Cys

140

Gly

Val

Ser

Lys

Thr

300

Trp His Thr Ala
160
Lys Lys Val Ile
175
Met Asn Asp Glu
190

Ile Leu Gln Asn

205

Ile Arg Ile Pro

Gly Ala Ile Ala

240

Asp Leu Leu Pro
255

Gly Arg Glu Tyr

270
Met Glu Arg Leu
285

Ile Gly Ala Glu

- 403 -
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