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of the invention The subject invention relates to novel enzyne8 0didr 200ed
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25 A number of fungal expression systems have been developed e.g. Aspergillus niger,
Aspergillus awamori, Aspergillus nidulans, Trichoderma reesei. A number of others have been
suggested but for various reasons have not found wide-spread acceptance or use. In general terms
the ideal host must fulfil a large number of criteria:

- The ideal host must be readily fermented using inexpensive medium.

36 - The ideal host should use the medium efficiently.

- The ideal host must produce the polypeptide or protein in high yield, i.e. must exhibit high

protein to biomass ratio.

- The ideal host should be capable of efficient secretion of the protein or polypeptide.

t

The ideal host must enable ease of isolation and purification of the desired protein or poly-
35 peptide.

The 1deal host must process the desired protein or polypeptide such that it is produced in an



active formnot requiring additional activation or nodification steps. -
The ideal host should be readily transforned. - The ideal host should all ow
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of expression. If any correlation could be made, it was more likely to be negative. According to the

1996 ATCC fungal classification Sporotrichum thermophilum ATCC 20493 is a Myceliophthora

thermophila strain. Currently the strain is still identified as Mycéliophrhora thermophila. The
30 unpredictability of the art is apparent from these receﬁt disclosures.

WO 97/26330 of Novo Nordisk suggests a method of obtaining mutants of filamentous
fungal parent cells having an improved property for production of heterologous polypeptide. The
method comprises first finding a specific altered morphology followed by assessing whether a
transformant produces more heterologous-polypeptide than the parent. The method is illustrated

35 only for strains of Fusarium A3/5 and Aspergillus 5ryzae. The method is suggested to be applicable

for Aspergi”us, Trichoderma, Thielavia, Fusarium, Neurospora, Acremonium, Tolyplocadium,



and al so the unpredictability of the nmethod of the cited application do not
provide a generally applicable teaching with a reasonabl e expectation of
success. I n WD 00/ 20555, we have described an alternative fungal expressi on
systemw th the sinplicity of use of the above-nentioned Aspep i, and
Trichoderma fulfilling the above requrenents. The new system pr c?vq des the
addi tional advantages that transformation rates are higher than those for
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sequence of SEQ ID No. 4 or a part thereof haV| ng at Ieast 20 conti guous
am no acids which are identical to the corresponding part of the am no
acid sequence 1-133 or 252-383 of SEQ ID No. 4. In a third aspect of the
present invention, there is Bummsey ofitherlavention corresponding to a
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havi ng at | eabt @@cewdt ﬁ@l@@fus)faﬁhﬁnprea@ltdswﬁmm alhﬁlﬁol%tmrwlé@h%mwelm 53 of
SEQ ID NQOI‘I’&pOIﬁﬁHé R 5 EAMisH o?z%’n Fh ﬂQ@finﬂ e%i%ﬂ YVardast FhAL1 Ve
position 44. Tifth aspect sent ent’i on, ere 1's provided
a protei ﬂmt%’ﬁ?l géewtﬁy hgs dttenran@tby%sﬂpﬁ? alaw@rrybmthﬁhrem asitbsaghertce
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by BLAST, amgorlthm] with the partjial amno acid 3a- sequence
of SEQ | [9enbcal & Bie cemgsnanding el the oty aped Ffeasltcezlol%ﬁt 2%6&%0%&& o acids
which argpiNgentical to the correspondl ng part of the am no acid sequence
1-277 of SEQ si.xth aspect of the present invention, there
i s provided ah'braoglggg ?ﬁ?e""hfér Gteyi’Feﬁ@‘}‘)t( WsPliods e oRMYIdedodpPralfing t he

use of acoreRpyItEn@aCd BhRgsHoPiubNglytdsybhydrolase family 10, exhibiting at least 65%
aminoacid identify [ as determined by BLAST algorithm ] with the amino acid sequence

of SEQ ID No. 4 or a part thereof having at least 20 contiguous amino acids which are
identical to the corresponding part of the amino acid sequence 1-383 of SEQ ID No. 4.

In a fourth aspect of the present invention, there is provided a protein
corresponding to a glycosyl hydrolase family 10 and comprising a cellulose-binding
domain having at least 55% aminoacid identity with the amino acid sequence 22-53
and/or having at least 20 contiguous amino acids from amino acid sequence 22-53 of
SEQ ID No. 4, and/or having one of the aminoacids F, W and Y at relative position 44.

In a fifth aspect of the present invention, there is provided a protein corresponding
to a Chrysosporium glyceraldehyde phosphate dehydrogenase, exhibiting at least 86%
amino acid identity [ as determined by BLAST algorithm ] with the partial amino acid



aspect of the invention. In a seventh aspect of the present invention,
there is provided a process of hydrolyzing (3-xylosidic bonds, conprising
the use of an enzynme according to the second, third or fourth asg&its of
the invention. In an eighth aspect of the present invention, 5t®e}

provided a nucleic acid sequence encagdi.ng a protein according to any one
of the first to fifth aspects of the invention. In a ninth aspect of the
present sequemtei friYEQ HBriso.i & op aqmﬁcthdreaf h:milh@ eCleadti2f) catiguancaniaonpidssi ng at
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to a nucL1 &0%1'1 §§r&1%elnce encodi ng a pol ypeptide of interest. In an
eIeventh pect o € present invention, there is provided a reconbi nant
m crobi al st rbl a, seperth easpidt yofatheupigsdnt snvaitinn, thend as prowyded auwbedse cdci d
sequence i n f nucl id se nces closed in
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the inveptiL@fhy I N still another aspect of the present invention, there is
provi ded an o |gonucleot|ded§robe conprising at |east 15 contiguous

nucl eot i des oft eheintuasrsr ochdhel preseguaneationn, ey snprovfdedEQmubieNoasidl, 3
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their an? Q éﬁﬂjeﬁc gtiogally linkqd fa @ melsic aad seaeneaensedisg zy mat i ¢
pr ot ei nsapo@pebtwetolﬁlmelegtel c aC| d sequences encodi ng these peptides and
pr ot ei ns, n parti.cular, wi.th .regulating sequences related to
t hese genes 5&?’?’3’6 ect Pﬁghepi’rﬁ%tmﬁ’eﬁ‘v‘@?ﬂ Gty ‘ﬁé&?‘éﬁ%ﬁ ageqmiynated or
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the invention and capable of expressing the polypeptide encoded by the coding nucleic

Iunth of tenth aspects of

acid sequence.

In still another aspect of the present invention, there is provided a process of
producing a polypeptide using a construct according to the tenth aspect of the invention
or a microbial strain according to the eleventh aspect of the invention.

In still another aspect of the present invention, there is provided an
oligonucleotide probe comprising at least 15 contiguous nucleotides of the nucleic acid

sequence of any one of SEQ ID No’s 1, 3 and 5, or its complement.



a certain degree of sequence identity as specified in the further

di sclosure and in the clains, as welt as nucleic acid sequences encodi ng

t hese proteins or pans thereof, and/or nucleic acid sequengeg TrAgul ating
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SEQ | D NO pZitddZdse: ,gj,gﬁ;pes,wemp,};drol ase of famly 10 (endo- xylanase XYLI)
having at least 7 prefera ﬂy at | east 75% or even at |east 80% am no

acid identi tYeuw #wﬁ@a%ﬂaﬁ’é weluggrialigpmtsrestinagpavmes defiyed Bym Glgtaresial dehyde
phosphat egdglsheMeranmssi seqtdRbd invoRvibr) Weallso ueTHe n8RYproRbef Htieh deriall | east
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used al soidgithrightis squstncq ofe¥FQ NG 158 kD¢ ehorrnldelydrtoplate 6eh)4sme"%t
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fulfllllnglﬁthe percentaeldentlt |5$er|a defi ned herei.n, as
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regions. Term nating sequences simlarly derived fromthe 3" non-coding
regions of the genes of the invention are also useful in expressing
cassettes, whether conbined with



honol ogous or het erol ogous genes. The pol ynucl eoti des and ol i gonucl eoti des
of the invention can have the m ni nrum sequnece identity with the
correspondi ng. sequences of SEQID NOs I, 3 or 5, or, alternat&veéliy 2004
‘hybri di se wigbgiwaser stringent conditionsgw th these given sestHORESAT00301
Stringent hybridisation conditions are those as understood in the art, e.g.
hybridisation in 6 x SSC (20xSSC per 1000 m ; 175.3 g NaC, 107.1 ¢

sodi um ci t sfuénc® IEGEQP D N2, afd #H akibticOddiRita 50 dicURYRY r0ahdia® iR inverntion
"Denhardt's solution and 20 g/m denatured herring sPerm DNA at 56C for
18-24 hrs FUPRBGethemAmipggsidsP3-3it et e afincarid- ssqyengse! SEQ I3 Nepg- e gatalyicd
two 30 M Ngod@s AR drimay Yot eontbided with a%ignaP Jequbice oHpRBinE MRRESIIRYP protein
systems may be contained in a Chrysosporium host, such as a Chrysosporium
| ucknowens&dssyith @ carbohydeterhinding domaing pmognothsy enamgip| Rroteiny fgigmatively,, the
Exanpl &5 ofeliuRlsdiBihddnl iotainOShS eRbyineldtahe mea(t&;as(}@mumdsmﬁuﬁﬁmp beStubedl @3S
Fusarium speci es, Aspergillus spécies etc. Such host may be advantageously
a host t hatatalgiesdomginsiof obefenzymicprateinsal |y or as a result 35 of the culture
conditions, pr ot el r ' / / eln. ' i - S0
o to o mpl L1 e BE SEabnr R ERBREH R derkidt ol e g PO SR b Ry
2004 -PC /weons 008lidonwpieotises of, cprefiarsatially, saptession-redulating pequentesaOligonugledtides

t he append] ' " pal DL | " . J " "pol.: ' of
i or ont » maPhElsBl Mo bOproBl HPABNISIAE genep omERATS, b ot BAERTEbSRes s
syst enitof BEQ IP Neent,i3omd 51 thess gemaspwidnsfolfdiingthe pacqptage édentity criteeia defined herein,
pol ypeptid vin articular. function.and/ or. secondary .and/or . tertiagry
e r et ur o, el Peehd Bidrerindiong iahs Weiibe M Bl SERRRET BloalK R sy Y
such i denttht ynvertioat @Hgdnbclatotiesmie preferpblo tl 8378, most prfaatdp2e-50 hucldpedés ifl &dnigthed
by initial and.l. fi.nal .am o acid nunber, as determ ned _bé/) the .. .
convent i onal | yIifs AeBIHSPIR| BHtAISHAY PRICPHRM rUREHT (E5EDs ComPUsig @ither an
descri bed éxpredfidiDizpRidtidbregioh €inphidivg o frem6ieh)tdfTaay BE ticlihtee Godteib RlabeRl fiisat @k
al kal il e thus no Jo%ﬁeté subd' ect'.n% t he Er odug,ed rotejn or HPolépeptide to
aggr essi veS AR §n0ding ARPhen RIOEIAFINGLEst ALALEicadiggregiqn ¢lany of thesrprofejsduseg to
cul ture atanathedexprbssioa regifiatill réfiod, dr0Botk AREExprbiSioR rdgdBitiRg PéghdNaf the protein-
pol ypeptide is better suited to an acjdic environnent. Suitably culture
can occur Ffodrgfeeionafiihsse novel Argtedns. Ahe expressianrEagulaBiilrgionsRmBTSes ab leas 6084, o
to al kal i ngefolblyas l&ﬂ@d@@ﬁoré&fe@drﬁlﬁ%ﬂb&k 5% R2 V&l 3085 BMHR sahombSdind fdgioR-oF

between 6 and 9. Growth at al kaline 8H whi ch can be from pH 8 up and can
even be asSHR YhNass b3 and Sgand(pr gt lgess A0 sopesiaty af lpest @ eontignpus aueieasides ipwdheshe

cul tivati on bRERREAldloRs Aerinathd \Q5kensds' Sthilsitty RoridelV f5h 3LPURNLcBdi i
stability of some %a;yegesslg of prg}c:%ﬁcee"d “pol ypépt | de.  The EP {on kB fogions of

t enper at urtbe iggnes ot Hisl ipvention arenglear asafuleinoPxmressipg Grassees awlefhes ipombined with

~condi ti ONgeofoelils J?%{e'&(':ﬂogg dpgt erest for production of mamalian
pol ypepti des. ‘Fhe sel ecte %errper ature will depend on cost effectiveness

of the culti vaihe@alyaneledins ind efigopuaotideseof tho nypwsisnicde have e tinimati qunece
and the ansany S BORRRaARGRE SPARTC oo IT NP TOFBr bt R K by "

. Chr ys@§porindenshingent cGodipansi veitnthedeapieniveqenaar $triegent bylfridisiatidn chnilitibodat mheose

! Qngi br ac%%&‘e’}?&d% q}?eralrg e.%.l ﬁy%rihlggt\lﬂgln nai% xTééé *(‘z%%éa%mf FO%%enill): lng g%ztial, 107.1

| g sodium citrate.5H;0, pH 7.0), 0.1% SDS, 0.05% sodium pyrophosphate, 5 * Denhardt's

solution and 20 Mg/ml denatured herring sperm DNA. at 56°C for 18-24 hrs folllowed by two 30

min. washes in 5 x SSC, 0.1 % SDS at 56°C and two 30 min. washes in 2 x SSC, 0.1% SSC at

30 56°C.

These expression systems may be contained in a Chrysosporium host, such as a
Chrysosporium Iucknowense host, or in another non-fungal or, preferably, fungal host. Examples of
other fungal hosts are other Chrysosporium species or strains, Fusarium species, Aspergillus

- species etc. Such host may be advantageously a host that does not itself, intrinsically or as a result
35  of the cuiture conditions, produce a protein corresponding to the protein of interest, so as to

simplify the recovery of the protein of interest.



Aspergillus niger. Trichoderma |ongi brachiatumgave 2.5-5 g/ bionass,
Aspergillus niger gave 5- 10 g/1 biomass and the Chrysosporium host gave
0.5-1 g/| biomass under their respective optimsed conditions. This thus
offers 5-10 fold i nprovement over the commercially used st r ain8CT Y

subj ect 25wioratgesoron i s directed at exptessi on systens conprRCIVNMIAOIMC] ei C
aci d sequence encoding a heterologous protein or polypeptide, said nucleic
aci d sequence being operably linked to an expression regulating region
descri bed bel Wheswefesgnce drraadeyin shis snepification and gmtie appeodioi ngmsseqwnb@eptdpw or

a carrier p& ggﬁkﬁ v 4

accordi ng ?ﬁ%ﬁ%& I nve |gﬁ W | a!ségc?eﬁ’g‘;‘ﬁ%g&lﬁ}éep%‘é%‘??‘g}@ eres eSSlﬂ!u'
wil |l avoi dystdme Oﬂétr;emswtyn othisdfesm ubpimglptlmpwms 36 palypepildes itaumgsaobatlmlarhe
‘pol ypepti n k of. degr dat i on of the
expr essed(ij'%rc gépu gc%%& gm%rstg'ﬁ'e s 0 r@ ?re re*?renc ' mag% esf‘f)eé'Falgﬁ?nm'c"gn
be def$ nedcrbydelmehmh (!I!PPUU’UnthS tentompleth ptdnan odlioscépesibid pam d%ielddiytmmathnd

Hunt er ust d Cenera.of erfec n of Burgess
Publ 1 shi ndotiaimiie S Rt P8GR o MG obt S PLAST Mebrici:

classificatioim tht fﬁngagexpnéss:bheymmdescﬁhrdys OEQQ0O/2055 Atk B dfrtm/\culﬁrdgmecﬁuﬁxt on
Classification (Van Oor, C. A N 80). "A revisian of .Chrys orjum

anaal 1 Bt Ry orr IS e i pet FablrhRe, M Gragh Enerdteis o oBRERHe The

Net her | andggrabwaﬁad pcm‘ﬁalij‘s infct@in@ A pD: B 1a1s6SRBsible € cuffurd MlaQill/ (IDSRA a0pg Of

the d 05|t |ns s of - t he Budapest TreLHP/ Accordjng to these

t eachlhgs* Rt ore 25 OB 07 PAUREPLAY & RERETFHIRE o4 ATAIe, NI Siitably
whi ch bel eulgige &aa o'E:JSL& aoa gHbetddeh amyo. a\I ﬁSfcrena_é’llﬂ)vfeQéﬂ VW Br Al fé)sall@a'hﬁe pH
defined as ‘Sh gsos m but the definitign of Chrysosporl umis not
limted t& PRAGY strpip '§"ts pettep gromiiy pigRueh PR, e-ghehiech £e3iid; 9. Growth at ‘lkaline pH

crassi t univhrh dih be@rorﬁHH(Bpﬁfhnd@an 5veﬁ“69 Mﬁgﬁﬂylo lsglsofa%bd‘hlfé?ﬁé!we Gor sbe basdt UM
gearg gl obi f erum, ferum var. articul atum

C filifor :
C gl obi f e#ggmﬂeﬁacrult*w'%tfmperemrwﬁ%'ﬁ'abost giraing ig Iag @amus & the stability ofsomertypesum
C nops, & ple@icl ipagphhtide! ml'hgcullﬁ‘/ﬁlo?letlex'nberat@reklézéﬁ'ftmg ap ldni‘emglera%ﬁg gp gﬁ‘ﬂg oC-

| obatum C. Iucknowense C lucknowense Garg 2 I um var.
spi ssescehlarlCsuchsgnditionsans ofpartieatdntergsh for prodpesion f imammeadian pobypentides. The

~mnor, C meafydqah@era&e R ¥ehithd Q&cgﬁre\fﬂgﬁ%ﬂé &rtﬁés@mwﬁ ant© eméin?a,us@ the"

pseudorrerdarl um ‘E forms, gueensl andi cum
sul fureun?OIIPePthGH iyatipmstrgn. t r opi cum C. undul atum C. vaI I enarense C.

Vesper t I l I um iti; géeu %CEQH.IH%&'%F&%&FI‘SSJ 8&”%8 5’ FBB IOI% Q %1%0&:1 an g

Chrysosporium t he ave rai sed partic Brovi
nat urddl hirgéuced odu@efrd:rcg‘iy Gablablador the élhe)rsns;o(w 198y Ilbﬁ@ﬂnmsi hav&l Bﬁeﬁdarﬂd&

5, 811, 38 e acte r oriu cknowense, are:
Col oni es attt%P]nTr %%d mdia aﬁ%l?’rearc%zﬁumsg %ef Tt d% f‘)"hdpw & g;%ﬁ%dfrﬁ'al'feffé%/g"d mté
cr eam col Apexpdus nfge}*tigrw&a@brﬁzb Udrgybradkéense gmdz B5%/1 rhindmsgfmpﬁ@rlgds RegeAbfre S-
defined, ri ate; reverse I .vell ow,to ¢ream col our ed.
y phg. ar ICRb8Phass 3R e o Sichin 1R RRT 0 82 01 bitiass o s evepiye appmsed
hyphae arw@nditisid. Yhfs@lﬁk iofffersBALD RidiaprovemeRiottahe cddtdrcidtypuded RtrBin¥WITHE subject

Subm;;ged. %‘E}hae (?fertlle about 1-4.5 gm wde, with the thinnér
hyphda of PEFUERI™ "8‘6‘ it teéafessdﬁhﬁ%ffealsa?%ﬂﬂfﬁr% A dluclsicacsth seqyesralencadingt py

sessile Gfet@ﬂo@dil@rﬂrotefnr&QH@f,]ﬁéplﬁd@Oﬁicpﬂﬁcl@E QlcfdUSdqBdRe (Uem%h%etrabﬂ' IRk anahes.
Conidia are solitar in close proximty to one another, 1-4 conidia

devel opi fFPEFFIYhEEHY eg*e% described iy pacheptionalist 3 geceabipn sizaslcensories feaverict ed,
mostly sulaglopRosrieraprSfil bitbalng QERROY PrlerdonC 8! b&thbinant strain according to the

invention will secrete the polypeptide of interest. This will avoid the necessity of disrupting the cell

30 in order to isolate the polypeptide of interest and also minimise the risk éf degradation of the
expressed product by other components of the host cell.

Chrysosporium can be defined by morphology consistent with that disclosed in Barnett and

Hunter 1972, Illustrated Genera of Imperfect Fungi, 3rd Edition of Burgess Publishing Company.

Other sources providing details concerning classification of fungi of the genus Chrysosporium are

35  known e.g. Sutton Classification (Van Oorschot, C.A.N. (1980) "A revision of Chrysosporium and

allied genera” in Studies in Mycology No. 20 of the CBS in Baarn, The Netherlands pi-36). CBS is



2.5-11 x 1.5-6 trt, with broad basal scars (1-2 pin). Intercalary conidia
are absent. Chl anydospores are absent. ATCC 44006, CBS 251.72, CBS 143.77
and CBS 272.77 are exanpl es of Chryso 25 sporium | ucknowense Bt0{di #9% and

ot her exa 8k provided in WO 98/ 15633 (US 5, 811, 381). E‘lt}l‘l atrain
was isolated fromthis species with an even higher productigﬁ a%@m Py for
cellulases. This strainis called C by its internal notation and was

deposi t ed dﬂb ©oh tHehdepbsitoey itatituen alf thdDBRGHE: TryatRf AdcBRinY fo tRéb%&éa%&nEé)He%BhQn
of m cro ni sns si_an A deny of Sciences Bakrushina Street 8,

Nbscow, Sﬁ"’fi‘ﬁ’fa‘%“-‘oﬁ“mﬁ‘g‘g% tfa"?b’ Bceaaévhéﬂhd'éeﬂf@gf fo thesiai Higherayoeiedesa0
Budapest Tmedblovang siv@ss &%&ieﬁﬁ&ﬂaﬁ?ﬁ@&& SurNeioge dMiba %5%%;};;5”&& i€ %l ed

Chrysosporl um. | ucknowense Garg 27K The characteristics of strain

are as follfiiEd 1o dBessniterdnsy o aoides Ut smmirbaskh & Wé#"fimwsl Ee eemvae C.
pot at 05 de¥idiQaRmRIE! fdriic3H ¢ meﬁ&)fﬁé? g fo’?mé“’fkt't ﬁo%’l&a@ G WC‘ eBdblhrant - 3
efined e;

N. m high at the centre;, margins are regul@ar, finb reverse
pal e, creX@ aicuiarey C \glaiiiaamyas Hyeadn GehirgigeoChbispanigumh Cnkalelil Gdindicimy Ce

br anched. nﬁf‘gﬁ |@|ker%5:nwpm%ecah@m&§r &i )t:Euro%ﬁBIn?‘ é,e’lt 20)‘3”12?' Wb%m € u&% g-%nqve

hyphae are infertile. Conidia are termnal an ater sessile or
short si d&- Bisemeess, Garg 3k €. rs@#woﬁ edbm v, mpomsmp@mmrtcymx@ werearium,

anot her, g %Idcggzgﬂvar\/\po&yn?%%no Pl boggcerrl pa uTOt .. cand

smoot h-wal | ed,  subgl obose. clavate & PRpicata VAt e My do-
spor eX) ar pilastme 61 pﬂ?l#b@r‘-'l@@hamy Ce opifprmisate qadmslmdxcu‘ﬁhd:' nsiglhod Cofsu{ﬁ&a}nata:‘on

of the C | 8/,15633 and US

6, 015, 707 ﬁ’g}f’g}éﬂ? nccsfl u(é?% %‘Jy&f ('9 Iglienargnss, o‘fes%ﬁflfgfl”bgééﬁ Mf-are strains

derived fromC5 lz@hmmw@nmmnprddme@msof Cbhyalporguk iha chavd adisddayfticular

nmut ated s t her aLura nmut a ants of

Chrysos po{r?'?gll}\!ng?%talrt]‘?l proB'tdal né“?imﬁll ¥1gﬁd’ﬂ°déﬁerﬁgf§§’g?f8§f°§g é’g{}}egéf Igflﬁ “Weﬁ‘ted

conbi nat i UR 5¢811,38 aBhe¢hiacastesistits o eis Cbbzsa@pﬁrageﬁelazbsvemEafe exanple strain C |
it to ItraV|o ht to generate strain

b gt
UVlSrriéf a_?_ﬁrl!ssegl?[gl 5 S l]é I ng‘&ﬁ‘ St P?/ ?t{‘j’f’faﬂ‘é ﬁ lﬁfﬁe é’ﬁg’d“vbl tqe}ys are cream-coloured,

N- et hyl - felty and ﬂurwdansermmgﬁmm Righemarglds b QEREd, aégaia‘itarnalmnﬁ}lﬁ?ecrév%rse phe
| atter strzﬁl n.in turn was ;gydhected@}a? mut at i on b# ultraviol et [ i ght

resul ti ng’S AYSPreLFaP-tRloured- B ATenlyafing: Smepths andy "EIP"GH%é“‘t‘%E’“Ch&d Aerial

nor phol ogiyphie aembagtﬁﬁuéaﬂmosb@vsepm&aabbm -SONRVYWAL. JuBmekel Hifhat Brelin@iiid OF
on plates as as under the m croscope. Wth each successive

mut agenesibut k- Sclt’:ﬂ‘t‘&'fi%swg%é'%ﬁe@‘q“é's ByRbpe pfien peing contering. Gonidje arpperaniari @adon
pl at @8 t haferal %Kcﬁtljﬂ 8&56ild 5196 shsrt kfl%hﬂéhtl? Ragias bﬁfn‘u%tohscor(gflor%ﬁ%ﬁgﬁ&% 'd{)mdlerzprt |

the colonies attained a flat and mat 15 appear ance
obser ved SRR Phe miclage tFV‘ﬁfémstY rtaj enej Woﬁwmlﬁe@wlmgvmmng loa sae ﬁu-rpéadabedht

i N mut antgsg aﬁ,l,@sfw L t notl

| ess vi scous}r ? takn ng %S&E%Elg%lrﬁ@%G%&mhya#gt%%ﬁga l@f hé’d
NG7C- 19. il ® lér& Bt w&h h@aﬁhasnwmé&zm Ingraabsy cnngliose apicat. Chlamydospores
character f I S b rrower ach
successi vagéh%stglztt ?‘gr@ﬁg% E%Sﬁpl"g g% S”?’iéﬁ?nﬂd ‘?‘5@32%2?5‘{% Wﬂstql}epe el i a
coul @5be spriew lekhow2BscTimams mahwmarhplmpmmeam WS) 98/ ksBBY (W95 8€1,8419. cause
of the | ower Vh{rﬁlOSIt %ssoc&gt wi t.h cul tures UV, 18-25. The ability
of the strains PP AT Bogkd Ko tis SepiRs Wit ﬁ“rﬁh"f‘h@'@h‘?’cpr%qu%m ARacIZHSY e

i |l ust ratcemlashafrhimam ns'rca!aaadrCItlsy einehfi hdtatidhCand SR ISRty B AP el IHEhHGTE | S

sone Iee\/@ ftroomfItB @Q hoIo ical definition,_ At each nutation step
pr oduct i on 8? et fgé lﬁ:ﬁlan Cé‘lggp Elpcaq—orgamsms of the Russian Academy of Sciences

-Bakrushina Street 8, Moscow, Russia 113184 on August 29, 1996, as a deposit according to the
30 ' Budapest Treaty and was assigned Accession Number VKM F-3500D. It is called Chrysosporium
lucknowense Garg 27K. The characteristics of the C1 strain are as follows:

‘Colonies Erow to about 55-66 mm diameter in size on potato-dextrose agar in about 7 days;
are white-cream-coloured, felty, 2-3 pm high at the centre; margins are defined, regular, fimbriate:
reverse pale, cream-coioured. Hyphae are hyaline, smooth- andrthin-wailed, little branched. Aerial

35 hyphae are fertile, septate, 2-3 mm wide. Submerged hyphae are infertile. Conidia are terminal and

lateral; sessile or on short side branches; absent; solitary, but in close proximity to one another,



proteins has in addition also increased, while several nutations resulted
I n decrease of protease 25 expression. Criteria with which fungal taxonony
~can be determined are available fromCBS, VKM and ATCC for exgpplgg The

strains internally designated as Chrysosporiumstrain C, strain 13- 6,
strain NG/'®OI/78%d strain UV 18- 25, hav'Z' been deposited in ARETNLHMHOW t h

the Budapest Treaty with the Al Russian Collection (VKM depository

institute,in. Moscow. WIld type strain was deposited with nunber VKM

F- 3500 D, ha@pfﬁsﬁ‘f"-aaﬁ émﬁ'@}!‘r%?'i@gs%g‘@oswlafg%ofrﬂ%%ﬂ# Lagpllgdh A-Ub pis Chlanyde-
VKM F- 36323pddes &2 abkSnt1httBdalar{cdonilind Gre hBseitit ant was deposited as VKM F- 3633 D
(02-09-1998) z%nd d 18- 25 mut ant was deposited as VKM F-3631 D

(02- 09- 1998) . W@%@f’%’#ﬁ'ﬁr‘é’fﬁ'& Gk &raip i qegserted @ Q2 88/38633y MSs-B b 18d. and

whi ch a nw®en1srer. keyihciuded RathiR e @Sinitidh oA s SRHAE arel sttsths! RrivBE from
envi ronment, upon | arge scal e production_and sinplify production procedures

with the &HresporiynPredegissars drrlvdingchesesthatsimve mutsterd semgviiat pishpn nawrally oreby on

is a DNA SREUANGREARENINREND Yot B RRSErifd IS ARPOELMA 65! [llkd’ Mutagenesis,
expression. It conprises a pronoter” sequence operably lihked to a nucleic
aci d sequésregially borconnmtiongf gradipggnand emppaTnieFaesito 301 encodi ng t he

pol ypepti de t gobgafpR HERAS wﬂ.%ﬁunageggga By yg;ecg@if efugiG el @gﬁ tu% El%grate strain

positioning vis-ii-vis the initra t he sequen ,
expr essed U Bdwd hisxghrimswisaubseqnently forthsr eutatestywishn Nemethyl-N'sgreNmétrosoguanidinor

i nducijl e fo Mra%aﬁ?ﬁh?@d&r%ﬁgﬁgris 8in3% ﬂ{#? 113 fl&iﬁgﬁ:ﬁ q:? l‘r{a&héﬁ ::l];ejf %%&%?Jt lil%ht

capabl e of Eer mtting expression of a polypep roma SOSpori u
strain i srespiging agstchin THd 8@%pPussg this Butationu pratéss ghesmorpboiogical Shanactbadticy have
fungal ex L QN kegul ating. reqi.on e, n cete regulatin redgign.
Sui t abl y P ﬁ@%ﬁ%ﬁﬁeﬁpﬁ&% !c')lnﬁ‘?‘éééﬁf g‘t’ %%aé%raégf%%ﬁgg%" Ier fhe B cé?slcﬁ%eg %‘é‘?%ﬁ‘g‘
from any efccedsive niutdgenssisitye galheesashofved esgof thASloéy ghd lfals, appedrmize darpimes that

Chr ysospot| a cor, PRichia, .Neur ora, .Tolypocl adi u
1 Yoo orte erRR 2R na b e OFC Ry Rioan i R BL B puiF o sAuted e ahd matted
al t er hiat | wppesmneralA bomuspighenetkervéd<@iticmgr wilé |t stlaitpmcioar Redla wabailso less

cel | obi ohydr ol ase oppter 10.from Tri choder | ucoanyl ase pronpter from
ropergi | | BEvaeiE aPlalRih e et G Bt Dyafas aop Atnksely 1es giprous than
Asper gi | | te, witd gpheiraid €1yad ahe fatatsATaIEs ahd NIGTC- e Widlogedass fMinRinedatLr
of Aspergillus, TAKA ar’%l ase %r.?gr}pﬂ;: r from Aspergil | us, phosphoglycerate
and cr oss & FarHHE R IPBF sttt e @ PRET 08P SR¥Ee i Spcame; BarpSE o iffh Sach
pronot er efccédbive aittaph Al Mg UV18-Dpasandiapkahtiod offh f0fould BNEbseAsRd.
bet a- gal a L_osi dgfs?ggpr omot er of Penicilliumcanescens. 15 An expression
regul ati nﬁ &y agPYatioRds Ukpbptodie thirscayse efitle Yower visqopify apseodatedwitl meluyes

sui tabl e, oPgV18-D5.I TheMBRity bff thekifaihOtoRBordRECAkicaRl MithadaPhfedii (BS 1HREE C
host. Thus, preferably the expression regulating sequence s one froma

Chrysospot!lugikiies 1hai 9T apraindp dslops smthexgspessShrarespargen Hetenig sewgilesway fedsh g
hi gh expr gsovk GRbrpHbIddil S@kj_irﬁﬁ&@q&t@ag n#u&tio@@c'%k)'&}fgducﬂ-ﬂ of J:esflupa'égét?c[ %La&gﬁ{lzg

expression-regul ating region derived from sospori um accordi ng

t he i nvenPiotins has ig aaditipns glse) dncgealsddg whilg seesal inptatioay tisaltddniyg deegasnoftppicased
from o) he&ﬁ:ﬁ;&kﬁﬁoé’,‘ﬁwh Skith %Hﬁ:’ﬂ fin a@‘rtgto\ﬁgllng c%ﬁ%‘é“d&e%nh@& a5 FaVail%BE:cfrgl C%B%

exanpl es of proteins known to be %xpresse I'n large quantities and t AU

provi di ngVEMIE aid ATEXD fassxampler &beibtatian pptesmilyadesigaatédons Chesbspudian i saainaC e

pect i nase FAEU T Syl N8 INLERIORIS 2 bt PaSep e Mo isordposivate
cel | obi ohBudapks Jegatyawith the lAyigRuisaiah Cotleraise (VERG dipogiory institute in Moscow. Wild type
C1 strain was deposited with number VKM F-3500 D, deposit date 29-08-1996, C1 UV13-6 mutant
30 -was deposited as VKM F-3632 D (ﬁ2-09-1998), C1 NG7c-19 mutant was depositéd as VKM F-

3633 D (62-09-1998) and C1 UV18-25 mutant was deposited as VKM F-3631 D {02-09-1998).

~ Itis preferable to use non-toxic Chrysosporium strains of which a2 number are known in the

art as this will reduce risks to the environment upon large scale production and simplify production
procedures with the concomitant reduction in costs.

35 An expression-regulating region is a DNA sequence recognised by the host Chrysosporium

strain for expression. It comprises a promoter sequence operably linked to a nucleic acid sequence
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phosphate dehydrogenase promoter, as the enzymes are expressed at high level by their own

promoters. The corresponding promoter sequences are identified in a straightforward manner by

30 . cloning as described in WO 00/20555, using the sequence information given in SEQ ID No. | ‘(for
CBHI) and SEQ ID No. 3 (for Xyl1), respectively. The promoters of the carbohydrate-degrading

enzymes of Chrysosporium, especially C1 promoters, can advantageously be used for expressing

desired polypeptides in a host organism, especially a fungal or other microbial host organism.

Promoter sequénces having at least 65%, preferably at least 70%, most preferably at least 75%

35 nucleotide sequence identity with the sequence given in SEQ ID No's 1, 3 and 5, or with the

sequences found for other Chrysosporium genes, are part of the present invention.



described. Such creA sites can be nutated to ensure the glucose repression
normally resulting from the presence of the non-nutated sites is
elimnated. G st-Brocades' WD 94/13820 illustrates this pri nﬁigte %Jse of
o & ol
R

such a pro r abl es production of the polypeptide encoded t
nucl ei c a%&g«gg‘{t}ence regul at ed by thengrormter in the pres&fdigp/os0

gl ucose. The sane principle is also 30 apparent from WD 97/09438. These
‘pronoters can pe used,either.with ar withoyt thejr. creA sitesg.. Mitants in
which the cr eAp°§ i ?aggc%a&vgnr%boggﬂe%t"gttgﬁ rﬁcé’ﬁ'%bf@"[]ﬁ“a@’ o 5 B ‘F'Brf“’fd{eé?ﬂuﬁ?‘icng
sequences adcording tetheriiendon wé lsa rdferod Gloy dkaimgles.OWE BRo irdfeefRl tRedtbiiaiEstrains
nucl ei ¢ acj d sequence it requl ates, can then be expressed in the presence
of gl ucose™ gfféﬂmcﬂ?s%lag%% UFPRTSSD tREPIROE, SGAPENchS ik PRRSUEIp those proyiding high
anal ogous émpreagdn 0 finght.gl bldisis ave ediscidted \@OLRAARS. anbh BrikHbEBnd YThe fpriof GA
sites i.s kno 35 fromthe prior art. Alternatively, it is possible to
apply & priRHie? Nimber of SXPratsiat wrgulatinectseions forrisg dt Aserraiue £-8nliSat- 230126 of
host st 1 aiNow 4nfl 198 BI0SEOBf EASKRETIR dditehReof ABK PRSI AR afy Rdr&IP ﬁcaPo.h@dtﬂ}e
6 OCT 2004 WO 01/79507 -11 PCT/NLO /00301 creA gene itself, sO that the
strain carf®f3f%i t hst andi ng the presence of creA binding sites, produce
the protein orTRNydiRERéGis BerleNs b RéngRl geﬁemeisqti%lgy Hﬁﬂéﬁed.T@i@@Ed}%EQ%eséﬁﬂ%?{b%es
are al so expression-regul ati ng sequences and these are operably 11 nke to
the 3' terRfPRefEr efquenre efedylydrophetyn (gene; pselaeablyd fromnGrmsesgativm.e may rhst switably

l'i kel yjpt o :Q)ﬁliefad% Q&f)t@%n reéxlétmgtsgguelﬂgéfn aq;.'lftylﬁg %ﬂgédiﬂgﬁt% rtl?t‘.i iﬂvé]ﬁz%gr H’iic@zgdetr%a
nid 1), A niger

the invention. Exanples are A ulans trpC term nator
al pha- gl uceeet axe Trigkaderraa darz@ium genenjegeances far dudydphelen thaveribeen disclos), for

Mucor m ehgi r: . t.er.m nat D, ) ..and .t h ,
Tri choder %E’P@gé‘gwlé’e‘ﬂ@ﬁ%ﬁ%%g?ﬂ%%@“%‘#%%%’?@@%ﬁ %iﬁ% éﬁr%’gof‘s‘sﬁﬁrfgﬁﬁ
t er mi nat ornididaps end ths ralevdnt Sequendegnformatic@his Zwereby tconpnragichyareferae (Mbhce e at).

CBHI term 1 ' | £l 0} LYSQSPOLL Um strai i Ased
accor di ng Gor Genes oo, FHAL PR3 B RERIERSARDIr, SN BRSD iodte® [958 3-8 (PR 2B6
oper aldPy 125hkd Raga et sl elremen diopd) 62 e 0Rn1386-4385 dnd Seingendd.Ad et iahetlons
signal se . [ l.,Sgquence j.s an am hq aci.d sequence.Wji.ch when
oper abl y W’nﬁo%%li 1399§ h%ragf%?ﬁ%(}'a@?'ag e’é&%%“@'éceofn??rﬁg{"é&6r‘%§sé’8cf?‘ﬂgfq))ﬂébet eran
al | ows sembein thn ekjvesstof regihlatay idaeertves bf ChNGoEPorin HydibphdtEh gbnes QHLRGCEINBY
be one noregall §§socs:tjf)ﬁt ed witrgl tJ;e %5. het er ol oggou ol%ge tide or may be
one nati ve PO TR RABILIOWRE AT feBRIGYSr BY gHeges'eh ot TF2 OVt fepgmbinant
pol ypept i d&ryséiporinmCdt@inCacaeidihgS@athe e @nffiC 08 Benprize & h@hedhobRGUANARTYSIby DE
posit'gﬁned in F.rage to Eerm’t transl ation of the s%?nal sequence and the
het er 8 og SBEHB ISP gt q“ﬂﬂ?%‘?@‘ﬁ%thefﬁﬁﬂﬁﬁ‘ééogﬁ‘ﬁé e of pernmitting
secretion of annsppeRdpi kd@&lafiﬁ@ﬁ&q?eﬁ&rdﬁQEQQBHMB]\a‘-ﬂer%h{brikcsan EMMAhSR 38 dilenckic N
a signal equence | S sui tably a fungal signal sequence, preferably an

asconycet € 'S lgh el sopwR it dhe minriagiand ags usnalte docsted spma distanee aeni Bemcthn
be deri vegrdniddh MRASDeesiith RBMBGRY seqlierRBYcallalsbREmpfi Férg%@& witPachib G Blfdifg @
of fungi: Aspergillus, Trichoderma, Chrysosporium Pichia, Neurospora,
Rhi zonucofitesiaad sensemer, bipding sitsisaln someqrases Byl pites |manyi alse bemmedifiedim eliminate this
Penicpkli oFe ol AR T £ ahtar I Ve, .S f.or 176
Peni cos 1 e _Emeg‘ihcel | 5?“"&5‘33%% glégsgpaéﬁgferg in SVHiGH BRA Vikes A7 "]{;?cj:sentohavc been

, described. Such creA sites can be mutated to ensure the glucose repression normally resulting from

the presence of the non-mutated sites is eliminated. Gist-Brocades’ WO 94/13820 illustrates this
principle. Use of such a promoter enables production of the polypeptide encoded by the nucleic
acid sequence regulated by the promoter in the presence of glucose. The same principle is also
30 ° apparent from WO 97/09438. These promoters can be used either with or without their creA sites.
Mutants in which the creA sites have been mutated can be used as expression regulating sequences
in a recombinant strain according to the invention and the nucleic acid sequence it regulates can
then be expressed in the presence of glucose. Such Chrysosporium promoters ensure derepression
in an analogous manner to that illustrated in WO 97!09438. The identity of creA sites is known
35 from the prior art. Alternatively, it is possible to apply a promoter with CreA binding sites that have

‘ot been mutated in a host strain with a mutation elsewhere in the repression system e.g. in the
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30 cellobiohydrolase of Irichoderma (5), beta-galactosidase of Penicillium canescens and alpha

mating factor of Saccharomyces.
Alternatively the signal sequence can be from an amylase or subtiiisin gene of a strain of
Bacillus. A signal sequence from the same genus as the host strailn is extremely sﬁitable as it is
most likely to be specifically adapted to the speciﬁc host thus preferably the signal sequence is a
35 signal sequence of Chrysosporium, especially of Chrysosporium strain Cl, strain UV13-6, strain

NG7C-19 and strain UV18-25, referred to above. Signal sequences from filamentous fungij, yeast
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present or by virtue of
preférence will exist for human proteins thus a recombinant host according to the invention

forming a preferred embodiment will be a host wherein the polypeptide is of human origin. For

30  purposes such as food prociuctlon su:tabiy the heterologous polypeptide will be of animal, plant or

algalrorlgm Such embodlments are therefore also considered suitable examples of the invention.

Alternative embodiments that are useful also inciude a heterologous polypeptide of any of
bacterial, yeast, viral, archaebacterial and fungal origin. Fungal origin is most preferred.

A suitable embodiment of the invention will comprise a heterologous nucleic acid sequence

- 35 with adapted codon usage. Such a sequence encodes the native amino acid sequence of the host

from which it is derived, but has a different nucleic acid sequence, i.e. a nucleic acid sequence in
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30 ' either using classical genetic technologies or genetic engineering methodologies.

The expression systems and host strains containing them accérding to the ‘invention can
comprise a nucleic acid sequence encoding a heterologous protein selected from carbohydrate-
degrading enzymes (cellulases, xylanases, mannanases, | mannosidases' pectinases amylases, e.g.
glucoamylases, a—amylases a- and B-galactosidases, o- and B-glucosidases, B-glucanases,

35 chltmases chitanases), proteases (endoproteases, ammo-proteascs amino-and carboxy-peptidases,

keratinases), other hydrolases (lipases, esterases, phytases), oxidoreductases (catalases, glucose-
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example of a chemical often detrimental to proteins. The time periods of ‘use in applications can
vary from short to long exposuré so stability can be over a varying length of time varying per

30  application. The skilled person will be able to ascertain the correct conditions on a case by case
basis. One can use a number of commercially available assays to determine the optimal activities of
the various enzymatic products. The catalogues of Sigfna and Megazyme for example show such.
Specific examples of tests are mentioned elsewhere in the description. The manufacturers provide
guidance on the application. |

35 A Chrysosporium strain can be suvitably used to transform or transfect with the sequence of

interest to be expressed and such z strain exhibits a relatively low biomass. We have found that
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A RESSRSOOLYS SRAEED A, I, BYSERTR, Sk NS SRER) S, e
t han Tri choddemdemenseiconditiper 4lsb IcUGereEd bethe invention is a recombinant Chrysosporium
strain in any of the embodiments described according to the invention further exhibiting at least the
-amount of protein lproduction ratio to biomass in compafison to CI, preferably in comparison to
that of any of strains UV13-6, NG7C-19 and UV18-25 under equivalent fermenter conditions. The
30 ° invention however also covers non-recombinant strains or otherwise engineered strains of
Chrysosporium. exhibiting this novel and inventive characteristic as such or in combination with
any of the other embodiments.
Another attractive embodiment of the invention also covers a recombinant Chrysosporium
strain exhibiting a viscosity below that of strain N(i_?C;l9, preferably below that of UV18-25 under
35  comesponding or identical fermenter conditions. The invention however also covers non-

recombinant strains or otherwise engineered strains of Chrysosporium exhibiting this novel and



and Aspergillus oryzae that are commercially used in this respect i.e.
exhi bits better protein production |levels and viscosity properties _and
bi omass figures. A Chrysosporium strain according to any of t[§e0 T 2004
above- menty odiments of the invgpation, said strain fﬂi‘fﬁrﬂﬁf

exhi bi ti ngw%pg@?ﬁ???on of one or nore of the fungal enzynes selec 'éﬁmoéo
fromthe carbohydrate-degradi ng enzynes, proteases, other hydrol ases,

oxi dor eduGl Asfive ARfthelerdRSICOHRR OF i BRhbiRRRH VAROYE: of e 8RS bABSEles. We have
particularly useful enbodinment of the invention.” The nopst interesting

product s aetsmipedithat cthe |Wecesityl off asaliurexyfl BYA§2S, ispealew rifseR oppessdstesthaingf -
pr Ot €25 €S 7yichbh Pk 522k beig oFHRE OReF BI-60 cp! Bt Y S 0Rilll0 WER¥Pbeih Sofitne order
Chrysosporium strain exhibiting production of one or “nore fungal enzynes
‘that exhi BiS00-2@0% ¢Fahndsr theirkezbpenéveoqrtimah culbiraigpiditigns s thieopnd3® feundnidtioy., The
pr ef er abl %;r&'eéﬁadséd‘ﬁ;r%&h'a@@m@&%'iz&#%Vﬁd@&‘ﬂ’zﬂéeﬁ ieé' ty, said enzyme being
sel ected from carbohydrate-degrading enzynes, hydrol ases and proteases,
pref erabl y hydfisdositeeanchechsigded I @OH0TasG Giisu@D vdnitorihg- THRATUiININODT DO 3diktance
car bohydr a e- .1 nz l.n the c f, NnoN-kec ' .

Chr ysoapott L SRl SHIRC e f o %337 sl SRS HREBTRUPE Viscosioyean gisg
i'n WO 98/ 1&d8@ be hzipains yf Brpakfieldrotagional visesraaty, aseeof kingatia sisssity tubt© fdldsg

est er ases | pha gal act osi dases, . bet a- t osi dases,. bet a- gl ucanases .and
et noe e baft Vg B e B T s R AT wivertey sl S9RRRE AR
comend s ‘iosr the varBmeicAbkdowinyhigher eitbsieéulntes pectiBewtiednd pencellne descri ption

are valid here,al so. The .inyention al so,covers nmet hod of. pr.oducing a .
-pol ypepti de o?thHf‘?F%*é"tg,"fé%ﬁ lOWaHEYHY WHIS? pete “?c'if?l‘F%}“i"Ffﬁ"’ alo Vt"“‘égei"éﬁﬁ‘

(e.g. fungatkicelacwhas thd chlfiRes]ersecaleEhipy Jhe PAbJetTChASRPOFirk | stSins with the low
Tri choder ng, Hans&nul a, Mucor, Pichia, Neurospora y Tol%pocl adi um .
Rhi zomucolSCosiR RPTIRRR YenpR 9 qUitPighiirres T Rt 120080 litst fdtursti Ehusapuryitrgsizhny

of the embgeh MSUB0D 13RS BFRideda biefiliRfmbbaMRAL dfARe indéhtish Iy QRGHohveAinal size of
permtting expression and preferably secretion of the polypeptide and

r ecovbti néFrmeriation sherldibe feiripd oubwelt Bith she Sisinsrarensdipg tq the dveation. (e Feasoning

protein opbeiiRd MR IthASrotieriPElnl LREch 1R dcRIR o R HordWitR MeSfofmBtion of aggregates
substitution, insertion or deletion nmutants of naturally occurrin

protei ns Hkhavsmmyrgliathatarg éoq deapqandipr ereaneusly distribpisd Theomedia asa @sl?lt pranot

non- nut anhe efa&iveRNRtilised \Watihg thd Salfre infus LPRIGLES 8 RGALEE AYGIBLE r?r&gﬁsd in

sequences. 15 Processes such as gene shuffling, protein engineerirg and
di rect ed e¥drwlan o lasge scalfi fermentationgitea pyere $5G00n dtersafehoationuandg mining decomee

procegges ' , | L desi ' i i

war it pORGHSY g i OGR! ion B8 ARt coltetin S
directed bipglasst anh. relisehgrielthi of polppeptide alurinprihe yeulthrer amidonian mesulit Bd lggere
Sequences oerefhesh [ifks, i ARLE 1 BE0SIP N hld el B Slof AsiRLRNE LR QGG S
in any cell type. ach gene Ras secretion régi on and an I nmo TS ng
regi on at feambrgaticdno pictessascandt maturtdne comsetcial nyoqesset ehay ars the gredvedom lichitiigay s

fixed to the h surface. Subsequently conditjo are created th

necessi ¢ alEPhA S nRite SRR AP SEPRE Dbt LaaraPoRHT JBRAraame fh e
occurzs f oinventivdrddieich ehibijsCinech bdtlet Bivdr&ieristiGatiam JricRoderd Pédseig@spRrgiltist kigéhe
desired characteristics. I.n other wor_dg as eeg_gd up direct e,g, rocess of
evol ut i on3RUEPeEsiHEs; ompeer Hiak 3re euRPEG Yé‘siff Gt BUE T¢BECt Gist S ﬁgbm\,wﬂﬁm,

pept i des, pRahiida MveHaad Pkcd3itP bRpértibyand Dioks Afursy Nt heti ¢ pol ynucl eoti de
coupling stochastically generated sequences, Introduction thereof
A Chrysosporium strain according to any of the above-mentioned embodiments of the

_ invention, said strain further exhibiting production of one or more of the fungal enzymes selected

30 ‘ from the carbohydrate-degrading enzymes, proteases, other hydrolases, oxidoreductase, and
transferases mentioned above, is considered a particularly useful embodiment of the invention. The

most interesting products are specifically cellulases, xylanases, pectinases, lipases and proteases.

Also useful as embodiment of the invention however is a Chrysosporium strain exhibiting
production of one or more fungal enzymes that exhibit neutfal or alkaline optimal stability and/or

35  activity, preferably alkaline optimal stability and/or activity, said enzyme being selected from

carbohydrate-degrading enzymes, hydrolases and proteases, preferably hydrolases and



into a host followed by selection of the host cell with the corresponding
predeterm ned characteristic. Another appl i cation of the nethod of the
present invention is in the process of "directed evolution” Lgjyn novel
prot ei n-encodi ng DNA sequences are generated, the encoded proteins 30 are
expressedwaosrdsest cell, and those sedﬁences encodi ng prot BCHYLAEW3AY a
desired characteristic are nutated and expressed again. The process is
repeated for a nunmber of cycles until a protein wth the desired

char act erdashahpdraieslegtading reazymeSe Ineth Ivasef ¢fi nog;reqombinanhCamgpsperéym, ijych enzymes
error-pro m
ot Senechs sy ot Rl ARLE L BUAARESEN ou RSH OPRINECh b2 lefe20
encodi ng :eolmgmsops:vtwscm agstemscsareliie grsctosilnsed. bete-Balagiodidasess t@86G-glycapBes)@od

h
Kuchner | chigtingey £Rg eRafel bt EA O Blen i B S Bl G 4 WSl
Schm dt - Daldraem\t;ty&ﬂmkwhbneoﬂ the désceiption ara vaiddEk 2004 WO 01/ 79507 - 18
“PCF/ NLO / 003 Bi ot 17135-136 999 Ar nol d | .
Chem Biol., eSIE(‘)" oelﬂﬁ)gsovelih agletl‘;[%gl ozlp?rodu%gaa‘ml%%p?y Ootk nYdresrngaxd mqaog

ndust
M cr obi ol @mpriaing cBlnaich ot agpin (2pdubghl suchRDemfithe genera Eivysesporieas Ajpepgillus,

597- 604, ASM Press, . Washi on 1999: Arnol d .and, W ntr,ode, Encycl opedi a
of Bi opr o@é‘ygder Téc ﬂ‘i’gfed'di? %ﬁf’ﬁeD%fg’f’l 3’%{”’0&"5% af%’pﬁglf’gmm ”ﬂﬁ"ﬁ?@’pf {J

( g|9i9Cki ngﬂé’l\r;lxcﬂﬂiﬁmﬁr%tgﬂg%r bthep mu?:uaﬂla@ D&k, of-lhﬂ’lﬂnwﬂhﬂgnltx?acsaﬂﬁlg tOehw (;}(ﬁh’nlﬁon

1 an ns an t.emrer rr An
appl i Wat |‘6ﬁ'eb‘f°"a'6'ﬁﬁ? H%(P‘&F‘P%?"Hﬁfﬁ'&@éﬁ%g%f%éy %FF?BP‘E)&%‘S‘ |PH’YPEP‘ g‘f “"a‘fg recovering,

Bi ochem Sthé YubsdeROfily ptéduc@d Py dpilbof ihtarest. 763, 192 descri bes a process for
obt ai ni ng novel protejn-encodi ng DNA  sequences dyxnstochastlcall

" generating sny‘FFétH‘%te@éﬁd’@h’B&“de 'ﬁ{“F’éfH’lﬁ‘E‘i' YT IRRAd; PYtants e gowpstitufigy, ingertion
sel ect i NGyrhffdtiofs Fhiltnt¥Viof Hathﬂﬂyd%&ﬁrhﬁgl ﬁfd?éﬁsaﬁ% Qhitefidel Go bVRANQRA thAlexBibitakbi NY

artificial gene recomnbination. uf fli ngé i ncl ude_random pri m ng
r econbi naactivify pfhe gpasnutat. He Smfﬂuw@ldcws-ms e pEespondmggweleisagid segumpss.

the SltSag%&gse§X§l@ﬂsésogelQr Aaffme( HrotdhaGighikerdtly: and\Airb&E %'v&ht%hh site directed
16: 258-262 (1998)) het er odupl ex reconbi nation (A Vol kov et al.

Nucl ei ¢ ARpggenREsand wd@&@qufwg)qre Preessts-thiougle WhTCR speh Babypeptirss.eariants or
approach {3oRg catn%e%b%ed%' 5 zEﬁxosr Wy sMegsAPLAY Us 5157063%68&9“@%3.&1% gt “

There are two w del y-practised nethods of carrying out the selection
in a direditeeigd ewalution. |Uningpthiscrraeess & hibrame ofreantiorally mnt@tecbg@neeqequeaeqslowatgd for

i nterest ngﬁ e C or

exanpl e, & ? ? ﬁr@;% t1vi tym g’g“. %@5%Long(%dR (F‘CI eﬁgﬁ%‘%{"l@g w&p"%}@%k“ Fadeitriol

cel | (R0as gegiem eanwhdndbehsmgtraglem alamded tntirsochuthatthe rvsdtmg\yotwsrs sexeitédsand Flag's

: I’hg.nFS)LO; ariﬁse %; gl %aﬁ yceun b\é\%(i[ugntfy con #‘.xgéseaé"%c?r\c;atgOtrhgltoxlegesg ?ﬁ?oglcafa%tlvgy

~cellulas eofgmﬁsn’mﬂmﬁob@elsuibvﬂmbequrmr g hupbee o nﬁbdsyxltﬁnadgldsadmgc@h finhlogeae
active at_rel at vel

and the prgtihed e?'§e¥%%lé%¥]eéigtl%suﬁ lfve‘i%é f%gﬁpﬁ%‘r‘?@?’m%fmé %%%gﬁ‘g{ﬁ eglﬁ't“g‘é'i C{('Ff ose
at pH 8 &, B30 alsaaldscribass pRstalibeobtating MNA, NA B Spdlypaptidek MpHe:iDBy
evol v%d b:}_(/ Cf sth(EgtlcP fpol nucﬁ:otnyé g(;[ulp r?g S?tgglaptlc lrl1y écen a?erclasggt;eﬁce%utlnErgcgulcRgn ?Jereof
into a host followed by selection of the host cell with the comresponding predetermmed
_characteristic.
Another application of the method of the present invent'ion is in the process of "directed
evolution”, wherein -novel protein-encoding DNA sequences are generated, the encoded proteins
30  are expressed in a host cell, and thdse sequences encoding proteins having a desiréd characteristic
are mutatcd and expressed again. The process is repeated for a number of cycles until a protein
with the desired characteristics is obtained. Gene shufﬂi.ng, protein engineering, error-prone PCR,
site-directed mutagenesis, and combinatorial and random mutagenesis are examples of processes
through which novel DNA seqtiences encoding exogenous proteins can be generated. U.S. patents

- 35 5,223,409, 5,780,279 and 5,770,356 provide teaching of directed evolution. See also Kuchner and
Amold, Trends in Biotechnology, 15:523-530 (1997); Schmidt-Dannert and Amold, Trends in



25 host cells (Liao et al., Proc. Natl. Acad. Sci. USA 83:576-580 (1986);
Gver et al., Proc. Natl. Acad Sci. USA 95:12809-12813 (1998). An
alternative to the massively parallel "survival of the fittest"0&pgidach is
serial scr 'D%Fs? In this approach, inggvidual transformant ned
by traditigﬁgp e 7hods, such as observation of cleared or cg?%ﬁ‘ga&%gﬁes
around col oni es growi ng on indicator nedia, colorinetric or 30 fluoronetric
enzyne asSgyfech| MTAHI0BTTRND). AhaldaMIVARSAY Sar. Chpfn. CRER Bi0F, 323R5P{1996)00n L1
al., Nature 399: 670- 673_{1)999 .. Where a cytroc rome P450 ’r_mnooxéygg égléa%n%t
requi ri ng nManed of Indystgiet Microbiglegieand Rjetachiglogy @né Ed o fDemainand Pavies eds.) pp.
scr eeni Ng; sdybraChSM Presd W ddhifigtol 1 8mo ind ¥ i
hydant oi nase of reverrseéd ste'rggg(eq%gl??%/’iItﬁryglkaasnﬁg‘\?@%@%%”ﬁ%%?ﬁ?ﬁ?l@meeﬂ
fashi on; afrghnalseyz rimenttion) Bigcadalysigoland Biostpar@®n; (FidEnged 26d CROGds.) \whe i -a
t her nogt akygs siRtslilsi i nd protein of.
pol ypepti de 1 sol at !I%&ﬁao\gﬁmﬁggﬁgg%”ggmﬁseﬁsql[ﬂgqg‘? rklg\%e'&g‘té rﬁ'eBP & é?ﬁf’?'ed’d
sequence i3 28288 i on. Parts of known sequences can be used as probes to

i sol ate other 6 1/ 79507 -19- . PCT/NLA /.00301 hopol pques- i

ot her genera anﬁ"qé:égrl%lgtgoé(f%@&ﬁﬁtg?@i"é"t%\%efwcflss'éc?ﬁsér??:ee BCot iark‘gggo‘:g%?'ﬂ%dlggp
enzynme adk7i M06§1eHR. S 43Sl odesaitesn modeks Yaroshuadding molé! pratein-dnosdiay MDA €.
A person skilled  jin the art will .realjse which hybridisatjon conditions
are appropriate. %ﬁtgée]’ﬁftfcgﬁ’élge%?twgd%’"?%?c ATRUFRR ’Bté?‘g’c"'ﬁytﬂ?'f“di"?a?ih(?ﬂ’ and
const dQct iselectify hbhir aglisewithnthe Ciaited chhracbristitu adethsds faseffeding bmificRMEaek

Cor . o e, Sh A P AR bl Za e i
Pr ot ocol s AdciisNek.eo6t68T-683 @b9R)Y, the HAkéded St2RsivN Fgfgﬁ @‘Eﬂ%‘?‘%ﬁ ﬁ‘;'“fﬁ’a"@?,‘é’{egﬁ?i

rel evant inf lon_can al so be derived from

as wel | aégf?%%%éﬁgwsa"égﬁﬁ?@ﬂw&% resombintiorde Vielkpy et 3. rglefq 4qids Rasp 24518

al ter nat i (999mMb GekorPrfne PER B yER lahOMHerCAIPRIaLIS @SorgUdnki WEAERI APpS LR lrbn. 28605 8bNY
toth 10 inventigon under conditions pernmtting expression and preferably
secreﬁ on68f899'%84908?)éi n or poly- peptide or precursor thereof and
recovering the TheRSAE RO WidelRhRSHSEE GndlRiY BERLAHE: SRALORERANA! didp i %'%9&&%29

the precursor to additional isolation and purification steps to obtain t
pol ypept i G¥olgtion pragess. da pne method, shewrplsimaiciei(y efintere iy serophom wedesesedntialtaghe

step of tBevREEEHIHRMosi BAIR. F&eeﬁmﬁkg%&k qgtiYiIBLd&frgtf W 2 QEnfhse! 24:6L ?i(?: };I]-_ISS-l:h:F

cl eavage step can be cleavage with Kex- 2 e protease, any bas

ani no aci geluase gengpearldbes muted ad -igrddoeeddntontbt dosiicelts. Thp rtunsfammnt ee \garyen
site bd Nkgi@ MBhibse S ' & t | pti.de of .
interest. A per son %E‘iﬁf ?Jielgq?l%&? glrger’fgﬁ%glﬁ é}{egzg%dfh{al"g@y Y'&E‘x%r@f Fifg"é BM6CEase
sequences remaig ofiwemyiated seticlesscgend dtomi e fuovivasichbiclr preavaabiglzhendand @livkasder

of alter ' r : i sclosed e.qg. furin. itably.in a
et hod R ERIIRYE il BRIV W BEERad RS Eoul fF mudatioh Tana Ut bR i Rpdheed
enbodi nenustil RGsofmarte thanvengioenot kelubask tax \pil B are oletsined PhiermbitdtilgRaiantshan

5, preferaghly 5-10,., nor reLer aﬁJ @ 9. Suitahly in spuch a nmethod the
cul tivati %ﬁz’%'g‘cé ﬁar“sméﬁw‘%felfeg Yedy rgyc & R8N ?B@H§¥@J1b'ﬁg?ﬁ%t9’eﬁlt“rmf
The s2¥ ai hostiseld (Liao ehal., PRichNGH, aa@ 10l WFA180: 76380 (1986); GIver efalgWhéce NaMi 43R ¥
a reconbi pan % S i train or other fungal or non-fungal strain.
The net ho "a@% ﬁﬁgt@g{}r@%ﬁvgnt ion in such a case can further be
preceded by thanshepawle t@ﬂr@@%aﬁb@ﬂp&ﬁlle@"d’u@ﬁ%f DR Ptesit SFHrBacR RN Q&cﬁiﬁ to
the i nvenéll Bn. The sel ection of the appropriate conditions will depend 8n
t he nat ur ¥ 8% appfaach, individual transformants are screened by tradlxuona_l methods, such as observation
of ‘cleared or coloured zones around colonies growing on indicator media, colorimetric or
30. ﬂuorometric enzyme aséays, immunoassays, binding assays, etc. See for example Joo et al., Nature
399:670-673 (1999), where a cytochrome P450 monooxygenase not requiring NADH as a cofactor
was evolved by cycles of mutation and screening; May et al., Nature Biotech. 18:317-320 (2000),
- where a hydantoinase of reversed stereoselectivity was evolved in a similar fashion; and Miyazaki
etal, J. Mol. Biol. 297:1015-1026 (2000), where a thermostable subtilisin was evolved.
35 - Standard cloning and protein or polypeptide isolation techniques can be used to arrive at the

required sequence information. Parts of known sequences can be used as probes to isolate other



pol ypeptide to be expressed and such selection lies well within the realm
of normal activity of a person skilled in the art. The nethod of
production of a reconbinant strain according to the inventio& gfr%iﬁo part
- of the subject invention. The net hod i?nprlses stably introdu

nucl ei ¢ aWQIOEW§ence encoding a 30 Heterol ogous or honnlo@@ﬁ@lﬂb$9@bptlde
i'nto a suitabl e host straln sald nucl ei c acid sequence being operably
I'i nked to an _ expressjon re t|n gi o sai. d |ntrodu |on occurring in a
manner  kKhSGlogyEting ‘f’oﬁ"'“‘t 'gh {ﬁbe BYQ %"rré‘?’ﬁ‘ 6%%’3’?%5’@‘1“ é&'

NUNer ous 4Ry @da%sjsélﬂoesafeeras Qhry.?dkﬁcbrluﬁrbhﬁa@ﬂﬁr Exafiiph. IA SRiRGkilled i e aR QAN

cited. The information provided.is sufficient to enable the skilled person

to carry ialserweichbybritisape irauditions e 2BRIPRENE. GoreerHoPRbBetisp farswsleic acid

intr OdUCthﬂﬁdégtldﬁf c&st’?&&ﬁhﬁ o€ 1BErids akd UBhing tE&HR]'hésS h:%gde%&?i‘be@f intRAgbrsk! &1 A
acid elenents described in the various enbodinents of the reconbi nant

strai ® acEsai(h$% b 'Mequm&hmr@nAd@bgra@w Manyal' coldispring Harpor. SresePlaimyisav. WO
01779507 N&RvHCELMAGSIHROS%T (@é? WeYrdnt PR%&HE';E M&&uld?tﬂxeﬂgﬁtdlm)%ﬁh QGfey!
usi ng the protoplast transfornmation nethod The nethod 1S described in"the
exanpl es.and| $amsnhiewveorfsy Uﬂ%fiﬂlf’é@nt l@for@?m@r@pl alsot be derivet olroratiptenhandbedks andar e
knowun_ andyaf, BEwUPELdtR viBLS cHRRE AR MRlliciitiniepdid] or art Tor ot her
filanmentous fungi. Detai FSuch {hods can be found in many of the
cited referenigem stenative embud;mﬁnu Fd mpptodt wehpbigesr eflwriag destrain asiding to the
accorgi ng; : L nvent.i. I r
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oxi dor ed FH?B% Yrplreaeybrer disclexd e-8a®riescri bed above, said met hod
conprising cwtmtaugtm B Ghethdd 6t pré@ictiod 61&9@f;&&ﬁ%ﬂd@ﬁccoﬁd’ig\%fﬁgbﬁﬂﬁe‘é‘in‘bbdlhﬁﬁts

correspondi ng. enzyne- encodi ng nucl ei ¢ acl d sequence itably such an
enzyrdd wi Afthe Evention e BUREIPE AP el hlAhf‘gdh%na%%efﬁ@PHoBl%me Recferpbly 6-9.
conpri Sessd%ﬂ?% AR A RPRE Edtiicaaibh Yociis a@%'ténk’de?a‘i@re béddeRR 3593 °@9&Efe%§ﬁ0

| i pase an Erotease wherein cellul ase and xylanase cleave 0-1, 4-bonds and
cel | ul aset®®enphe steain aprdoigl the method acensding bt Bigyidyastios ds awite $t8ta@|wc@s¢rd@a9@t

- The neth [ r

G ysospor T postint Gekfof (e ARG e @R, GAR GOTRHEIEN 1kl M invengion
encodi ng igsuth afase earefmhcrrtedar@nie;drtwslhe Sep ofatrbnjucnhe of pr@dmbtnlalnrstra!fn accordmg
non- . R p m s_accordi ng,.to nvetl rected
at 257pr or‘g uc€| %ﬁgc}fry?g'?s b‘c’g{?ay hitgtﬁc%lé1 Prg 'artle C%’%ﬂzmorlf'és i de as ce%ﬁ;e 5%‘8"‘" ofthe
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Met hods of iso |ﬁ A ng,ar e anal ogous to those described in

person s

The method of production of a recombinant strain according to the invention is also part of

the subject invention. The method comprises stably introducing a nucleic acid sequence encoding a

30  heterologous or hdmologous polypeptide into a suitable host strain, said nucleic acid sequence
being operably linked to an expression regulating region, said introduction occurring in a manner
known per se for transforming filamentous fungi. As stated above numerous references hereof are
available and a small selection has been cited. The information provided is sufficient to enable the
skilled person to carry out the method without undue burden. The method comprises introduction

35  of a nucleic acid sequence comprising any of the nucleic acid elements described in the various

embodiments of the recombinant strain according to the invention as such or in combination.



WD 98/ 15633 and are incorporated by reference. The enzynes produced
according to the invention are al so covered by the invention. Enzynes of
Chrysosporiumorigin as can be isolated from non-reconbi nant Chrysosporium
strains 30 according to the invention are also covered. They3&@x@idbit the
af or enent wan@ghesgrabi | i ty, activity char¥cteristics. Suitabl porigyi/e91
stable in the presence of LAS. In particular proteases with pl 4- 9.5,
_proteases with a MVWof 25-95 kD, xylanases with pl between 4.0 and 9.5,
xyl anases wi t BY May of examnie thesniserdnctien kay, ocewd@glmamaméas&mamfmnomwmén
3.5 and 6 i f S

The nf dagl Yed ﬁéﬁ pw %EWIQ Alt%gatﬁé Jk’t Plaﬁstgj éf)?lgl%bg?t fratisformation

a, 13-gal act osi dases wt
a I | - gal amethedscie ksov@bangi dah bg ulbkll af hat bedh d@}bedelh Iti@tpr@hydrfot ethesﬁlelherpbus

- cel | 0 45-7 @i
poI ygal acﬁ‘%o%gags WS%EQI&&%&@I o%“ﬁ.éf(')Eir @8 J%o?'?nd’al amr%g?\dgé%fkrg?cc%@" 80” %
2f 04 SN\O Driorpeaed bthferdﬁEé[/ﬁNhﬂHoﬂ(h@ﬁdrdin@aq the. igverfibr lsWiablyesdnprisessing & noa- pl
4-5, and est svv:th MNf95 5 nenti on
atabi |1ty R e o Sattle Pua P 7 tion o' R RHBC ool P e ey
are thpsepolyhmpademfnﬂdrehry SDS— PAGE. The non-reconbinant i.e. natively
B e et BRRoby Sin St i bR o e s
ment i onedmamweorqrreu@l alri@eCREsoshbfiun By 8t MAin & otlof @ culthagsm@ediwintad pHhe

(overpr el o oL RORPE R LT PSS 8 PGS 6 TUA0N o[ LESOD PR,

met abol i tﬂﬁaiﬁlyghraﬁgegrgani c acids, am no acids, and secondary such as
antibiotics, %‘r penicillins and cephal osporins _and ot her therapeutics.
g

These pr oduct %40 ganerag theyinyergion Sy FVSre Fsmethod gf qusieﬁeweameaa&xhwgy@

i nvol vi ngne%&me&a&lkilu@qgﬁ;nﬁea&&@f aﬂdmre.%at , prefteddly BikhiR! ¥priidl assﬁ@nﬂﬂw&
nmet abol i tes .and_procedures f prod umaEg these metabolites in
&

or gani smsSahlEY W Poeferss r@ﬁes Y‘H’é“a? pH Ridmalsacsiyity pewel é&@&ﬁ@ﬁowugﬁvfmhu i9ary

met abgl | t&'ierﬂﬁz\é%u@t?ﬁi\re%&?gobﬁgd Q}éewﬁérle %VﬂMdesJﬂﬁon FrHdy rh@ghogf &?é%*e(a
Aci ds, Current Reviews in Biotechnol ogy, 12, 87-132 (199 Exanples o

the produliem ofarbehydetedageadingenayogs t Rrotenws.e o@@enhn@gmqsbem@;edneﬁamsy aandt
al. The Qpls t 1 n
Bi ot echnol og@a:gL% zgge%rélged( %bé’g%) ga?dE)%ﬁ%ﬂ %gaﬁéﬂi%gﬁl@atgg ﬁ%@ﬂ%&%d%r
COVPARI NG SOsRRMEMTREFORDDERNMAY BN codiBe RCIBICABE UM GEEDE Su@bl¥vauch an
unt ransfq n ese rence
trai | ver S $SERh by bR, e Uty SRP AT LASREL plcHl Glog)"
To t &bt tﬂNeClﬁmlvmf@Biltdase,r&émsaamcamaewélbas&pmdemtme,ewm:hceeihdakefmdmylhndmy
- ol d PDA t 0 A

2. 4 and & 9 B FRORE SR TomBPhR SRGHRARES, HhyRey SR SRR
cl ear |y HEhegnaghddascdrdmg o uhemvshmnlcemmhsemtthamg Py Boyspsponiupitthst according
hygronycin.. This Level is ble to that for a.reference J.. reesei
commonl y 9<8% 'qvg%tb(fnaf%?wlsgllgr'ﬁﬂc%@ a enbqing. SYel afprampntions °E§’t”l‘°‘6ng‘f‘ﬁé§’ 3"{5

st andard ;frbﬂl@ﬁd)n SEInGﬁeﬁtbllannﬁi&rd&'b}b:So.sﬁ&I?wao% &bcorgihg th RheCMVERRMPRY dikbdled at
stra ohl e ot her sé}andard fungal sel ect abl e markers shoul d not

be e;?gectpé uckion g‘ét‘:ﬂ?ﬁ Yratgfegpding Aarupsty, bydrolasssi adaproienses s bin 84y arsase the

Chr ysos pQinizyie 8lsti@dbhSotherthan a cellulase. Methods of isolating are analogous to those described in
WO 98/15633 and are incorporated by reference.

.The enzymes produced according to the invention are also covered by the invention.

Enzymes of Chrysosporium origin as can be isolated from non-recombinant Chrysosporium strains

30 - according to the invention are also covered. They exhibit the aforementioned stability, acfivity
characteristics. Suitably they are stable in the presence of LAS. In particular proteases with pl 4-

9.5, proteases with a MW of 25-95 kD, xylanases with pl between 4.0 and 9.5, xylanases with MW
between 25 and 65 kD, endoglucanases with a pl between 3.5 and 6.5, endoglucanases with MW of

25-55 kDa, B-glucosidases, q,B-galactosidases with a pl 6f 4-4.5, B-glucosidases, ¢,B-galactosidases

35  with a MW of 45-50 kDa, cellobiohydrolases of pi 4.5, cellobiohydrolases of MW 45-75 kDa, e.g.
a MW of 55 kD and pi 4.4, polygalacturonases, with a pl of 4.0-5.0 polygalacturonase of 60-70



succesfully carried out at 50 jig/m. This was al so the selection |evel
used for T. reesei thus 30 showing that differential selection can be
easily achieved in Chrysosporium The same conments are valid for
transforned strains with hygromycin reg{ stance at a level of 16®C3IgMH . The
pr ot opl asWaQ e&T9s6r mat i on t echni que was “used on Chrysospor i BETHAEAEEPIZH t he
nost generally applied fungal transformation technology. Al spores from
one 90mm PDA plate were recqvered in 8ml IClL and. transferred into a shake
flask of kBdnf-81 kDR §PtERFes JYith %E'Lﬂo%tapﬁﬁﬁfrﬁe? rgthas MY of 35-485 KBewith thextforer pm
After t h':ﬁeniib&d%ﬂil‘i’t?’,eadﬂﬁﬁy eRithdtirdstigeste ddiBed CtteShol¥ASarVas R (NTW)MaP those
brought back into solution in | O MP and 10ng/ M Cayl ase and

i ncubat edletegringd biti HIR-BAGE: The oxor-rerggbinanoi- 1921y8y (Prcurpins paayme §19thaaban 35C
Wi th agi LRI a6 §RPIEATh WO B8/15643U Eh St ‘cbmbRbkshs OF thelpl Gatlids!dhli RlofechBs
subj ected to centri fugatlon for 10 mnutes at 3500 rpm "The pellet was

washed wivaightpmenti sarephosovesed. cent ri fuged for 10 minutes at 25C.
Then 50 m cr ofyetih&Si04 ; : )3 Y; d [ or
30 i nut 5. 5 uer anian a0 eMEEmR wAURE G ARk i ok Rt Rhadils ket

t enper at umwsarg Oeqembirgni) t steatnsoof tthe inventer. eShchr neroproteit pravucte wevdel primagy ni
of MR S ' i - at e Q l.at.e LNLNg . e

-~ phl eonyc?'];'l&%b%ﬂ f/lair;ggen%ccﬁ%&gcgaczées_r é‘gﬁ‘f’g‘gitdé’g@%t% e‘%ﬂﬁ}fg rSﬁl‘}hn%suag'gP %oﬁ‘%s% ‘g'r p?ni'c\flém'aays
at. 30C tapdrrsplmlosperins avelr etham dieyapeutict.cThase prichctnae vhs irkdul &ff tambinkiohoors) .

rsplolmeits o CTlse priproms: ;
T NS Or TR S SCH IO RS AP IS P A G O AIT Sy ccongary.

reference plasmd p result's®are presente
Tabl e 1. micdbobted andlpracesiugs fart producefzfthese arcpolites innfgngda ogranikms ek evetirikhewn in

| asmi d N3- T. reesei NG/C-19UV1S-25 Viabilityl0 /200 p.|5,10 /200,15
D077 200 U S Exbroriss RS oditonY B arbeRfe e P b ydpatpy M The
25002000 Zosiuctioradl!l @rgasik |Axidsh EufehvirRe0ipo bri Bidvdchittegly Ot TeILI33 (VW9 RiBxaimples ST
superior to that. of _Trichoderrm.. The 15 transformabilit the strainsg is
conpar ani AARTR ot AT BERbfes e e b B eRplie oot (ORGP R
l'i es 14 t ipemisillivi Blosynthiedls iR, O pdls in!BlotddMbId 916148314305 €998). Thus t he
Chrysosporium transformati on systemnot only equals the commonly used T
reesei system but even outperforns it. This inprovement can prove

especi al Ipxareip$ for vectors that are less transformation efficient than
pPANS- 1. Exanples @1} such less efficient transformati on vectors are protein
carrier \Fé@;{}ér@'gf TRAYSEOEMAH VY - QHP ARG GAFISOSF QREYMs TRIGHOD e il D v
yi el d 10 fopveediawetat cposksr mants. A nunber of other transformation and

expression vectors were constructed w th honol ogous
20 Two untransformed Chrysosporium C1 strains and one Trichoderma reesei reference strain

were tested on two media (Gs pH 6,8 and Pridham agar, PA, pH 6,3). To test the antibiotic
resistance level spores were coliected from 7 day old PDA plates. Selective plates were incubated
at 32°C and scored after 2,4 and 5 days. It followed that the C-1 strains NG7C-19 and UV18-25
clearly have a low basal resistance level both to phleomycin and hygromycin. This level is

25 - comparable to that for a reference I. reesei commonly used laboratory strain. Thus there is clear
indication these two standard fungal selectable markers can be used well in Chrysosporium strains.
Problems with other standard fungal selectable markers should not be expected.

Selection of Sh-ble (phleomycin-resistance) transformed Chrysosporium strains was
succesfully carried out at 50 pg/ml. This was also the selection level used for T. reesei thus

30 showiqg that differential selection can be easily achieved in Chrysosporium. The same comments
are valid for transformed gtrains with hygromycin resistance at a level of 150 pg/mi.

The protoplast transformation technique was used on Chrysosporium based on the most
generally applied fungal transformation technology. All spores from one 90mm PDA plate were
recovered in 8ml IC1 and transferred into a shake flask of 50m! IC| medium for lincubation for 15

35  bours at 35°C and 200 rpm. After this the culture was centrifuged, the pellet was washed in MnP,

brought back into sélution in 10ml MnP and 10mg/ml Caylase C; and incubated for 30 minutes at



Chrysosporium protein encodi ng sequences and al so with heterol ogous protein

encodi ng sequences use in transformation experinents with

for

Chrysosporium Exanpl es of expression systems include a Chrysogpget Y

xyl anase Xyl |

pronot er fragment

25 1i

in frame WOW/12954Yy| anase open reading f

t er m nat or

sequence.

v yeosporP it R eRHIRE Rsd

el ectabl e vector.
B} | obi ohydrol ase pronoter linked to

ked to a xyl anase signal

sequence

ame fol l owed by a >RATANAH030]

Transfornmant selection is carried out by using

Anot her exanple is a

Penicillium

endogl ucanase 1e sblifidh wafANGBE 8nd ﬂleffnﬁmw% Euﬁbjédi‘&i ieRh@iftdatiBM G 0Inueangs e
3 open 30 reading frame followed t he Chbészgs ri um cel 1 obi ohydr ol ase
t er m nat oP3UbEge s peflet ‘&ﬁd‘i"‘ﬁ’%“’?ﬁéléﬂ g wag gentrifuggd for 10 minutes at

PCT/ NLO / 86380 1rhEh1 58 nY%inQés &dold @@caw&eaaesuﬂ 'l%ﬁﬁﬁ:&?é Kb E«Qy‘i %ﬁt:I:eefoWBb hmﬂutes
sel ection marker i he aceet am dase S gene (AndS gene)

exanpl ® mhﬁ'fepg@sf! @#IW%G (ess @MM@@F%M@,«@@:@:@ ropsraire Sﬂ@ ny@tpbtg@rﬁgbe |
" pronot er I I

Phe ol uconealnstapuieounde BLSS 0 w4pL Of HER B Q%A eRRR DRRE ol GAIIRE pRE
open read ngammambleomcmd?d @wgmm°=nm§elv@mncagentc arﬂ«et msulaatlsecfmnﬁveedmes 30t

ety MJP ails lvﬁﬁ Jm%l}s Cfofes dec ycer a‘e?qfﬁagﬁg‘s?hos p% Ha“a ﬁhp [oGenase

exanple is a erg ans ¢
A pr onot edeteinnikathsing mhacmgdugieuoﬁnﬁseﬂpbpmd pAd 1 N e resuis irelpkasmeﬂ inytha
Asper Il@’l‘:’% dg%?ed\l term nator sequence. 10 EXAMPLES OF HETEROLOGOUS AND

OF CHRYSOSPORI UM  TRANSFORMANTS O strains (NG/C-19

and/or UV 18-25) have been tested for their ability to secrete various
het er o- | ogou act Lal protein pt oal | ol.
hi ndust anus pﬁ?g%ﬁy?rﬁnsf?ﬂ“g‘["ﬁﬁ éc“iﬂ% usmﬁ% g’iﬁ"ﬁ'o & plasi ‘fﬁ‘ﬁngﬁ)prot ei n

(Trichoder ma reesei xylanase |T.reéN2) and a IN@mMIProteln (tttwfg.ngan

Iysozyne, HZ) Cl-secretion-of -Trichodentma reesei xvlan

strain UM 18- 2¥iablitVpeen |t r andPdted by fhe P8sR08sd puT 0645aAd 90m 065
puUT1064 jr S A forEnt WO |1 O T OWhEgp T UNGal| eXpreSgl O Cas§erTesT (g0 The
s

first caslsette allows theg selection of phleonycin-resistant transfornmants:
- Neurospora cl’feaé%ubross-pat hway control gene | (cpc-1) |promoter 14 -

St r ept oal anus—p Ty CT THTEST ST e-geneySh—bte
Aspergil | tophanggs@(rjlt hase|(trpC) fqbgr m nat or Theczsdggond
cassette |i s t iabledelnase
cbhl pronoter—+S—=F—reeset—stratn—TR2—xyr2—gene—(inetoti-ng—+ts—st+gnral
sequence) 16 -T. reesei strain TR2 cbhl termnator IS

The Chrysosporium transformant's viability is superior to that of Trichoderma. The

PRl anty pap VPt

us nidulans tryg

production cassette: 25 -T. reg¢sei strain TR2
nel

15 transformability of the strains is comparable and thus the number of transformants obtained in one
experiment lies 4 times higher for Chrysosporium than for T. reesei. Thus the Chrysosporium
transformation system not only equals the commonly used T, reesei system, but even outperforms
it. This improvement can prove especially useful for vectors that are less transformation efficient
than pAN8-1. Examples of such less efficient transformation vectors are protein carrier vectors for
20  production of non-fungal proteins which generally yield 10 times fewer transformants.

A number of other transformation and eicpression vectors were constructed with homologous
Chrysosporium protein encoding sequences and also with heterologous protein encoding sequences
for use in transformation experiments with Chrysosporium. .

Examples of expression systems include a Chrysosporium xylanase Xyll promoter fragment
- 25 ‘linked to a xylanase signal sequence in frame with a xylanase open reading frame followed by a
xylanase terminator sequence. Transformant selection is carried out by using cotransformation with
a selectable vector. |

Another example is a Chrysosporium lucknowense cellobiohydrolase promoter linked to
Penicillium endoglucanase 3 signal sequence in frame with the Penicillium cndoglucanasé& open

30 reading frame foliowed by the Chrysosporium cellobichydrolase terminator sequence. In addition



The vector also carries an E. coli replication origin fromplasmd pUCl9 6.

The plasmd detailed map i s provided in figure 1. 30 pUT1065 presents the

foll owi ng fungal expression cassette: A. nidul ans 6 0CT 200%

gl ycer al dehyde- 3- phosphat e dehydrogenaf3 (gpdA) pronmoter 2 - A synthetic
gn

T. reesei WeATBH7ohydr ol ase | (cbhl) al sequence 1'3 - BT/ Manus
phl eonyci n-resi stance gene Sh ble wused as carri er-prot ein 10 - A linker
peptide SGER featuring, a KEX2-1ike pr. teaeclea |te1 - T
reesei 18 Veft ﬁ%‘%&?ﬁ%s?jBi%lee"(Hﬁsf‘ﬂ’bﬁﬂSS%‘iedﬂ 12 % ﬁﬁ‘é‘h‘@ ¥ e S gene

V‘l)Ol/?QSQKmdg@ene?CTl NLO /00301 - A nidulans trypt ophan synt hase (trpO
term nator5 The vector aI so carries the beta-|actanase gene J and an E.

coli replicath GKtheT sxsmpler FOspRMISE) G@aFaIPam slygeraldghyd 513epé'ﬁfn§-aﬁélea¥ reanaegpl i s
‘provi ded gran&ergmced % th%sﬁpgumlgét@mmga&rﬁ@ﬁf &ame Whd fhe gl@mﬁase P64

or pUT1065 follow ng the same procedure 5 alread descrl in the above

exanp? e. readings fiame ﬁusaﬂ & Erenfimempingesieplging, éﬂomaaef(dsrg frpme.. In adddjpipn thig vector

functi On%erié'!:EEth&P%FJssanPcésE@teth%%léEﬁdﬁ xﬁﬁﬁeﬁfeaﬂea.ﬁd@,lg%nél I owi ng easy
selection of the CI "transformants. Moreover, the |evel hl eomyci n

resi stance cd¥ sl firther examplelisa inergilivenididqns) glyderaldepde- 331@!@1?59 ¢ dehydiogenase
puUT1064, %M&%o\’@%n@dqg é’MdI: uézfn?sp eﬁ' tgﬂﬂ'l frathfollo&ed § PZ&}Q;’ Mds fi dullans

production of C I transfornma onmycl n- S esi stant clones s anal ysed
by 10 xy<raninatns sequencgi t y assay as foI lows: Primary transformants were

t oot hpi cked to GS+phl eonycin (5g/m) plates (resistance verification) and
al so on XYLAN pl ates (xylanase activity detection by clearing zone

visual i SML:E?S‘)OF BETEROL QOIS R QMO L BGOIRSSEXRRESION BRCOHR BSOSFORITM

cl one wasr, P %zmxé%;onto XYLAN pl-ates. Two subcl ones per transfornmant were
used to |nocu plates in order to get spores for liquid culture
initiati @N.straime (NGGDi16 aodrbt UVES-25nhdvEbken tbgéd fdfAiiradbilite tmc&tdﬁar@ns)lmer&

o T T W S PN AT e
t'echih$ quShadg) o filhgd ptateidd Tidodetnaatkeseibtahase 16, )QYNHztrﬂd\aeau}ﬁ‘ﬁN%rdiélﬁ) {ti€ hinfidn

| evel s |ri1 ad (b % producers) Active xylanase Il concentration Xyl anase |1
specific e F‘; ¥n culture rredi ain culture nedia Untransforned W

18- 253.9 t ot al r 1064 clone 7-14.7 Wm 4.7
U./ng tot seﬁ'l’éf’““ﬁ]f df‘émai 1“8?%]1?@3) U/m4.3 U /nmg total prot. W
18- 25:: 1®ﬁ55trﬁin(1mel8L2511219bgenUra/nBﬁoaﬁeda)théTﬂairﬁﬁﬁbU'DIm andpUB1d43. 1 1065 cl one

1-230. 8 #%ng% 4U/ %@l rotf 20 These data show that: 1) Points | to 4
from exaRpilé Qi?sé“t& lpwing fupgal expression cagsgttess host for the secretion

of azfet er ol qyesst E#@@@Iauwg)ﬂeIsélectﬁﬁ,aeme&nﬁdnm-ﬁeeﬁta@woﬁﬁanﬂvbdI a
- Neurospora crassa cross-pathway control gene 1 (cpe-1) promotér 1
- Streproalloteichus hindustanus phleomycin-resistance gene Sh ble *
-Aspergillus nidulans tryptophan-synthase (trpC) terminator °
The second cassette is tﬁe xylanase production cassette:
- 25 -T. reesei strain TR2 chhl promoter **
-T. reesei strain TR2 xyn2 gene (including its signal sequence) 16
-T. reesei strain TR2 chhl terminator *°
~ The vector also carries an E coli replication origin from plasmid pUC19 ®, The plasmid
7 detailed map is provided in figure 1.
30 pUT1065 presents the following fungal expression cassette:
- - A. nidulans glyceraldehyde-3-phosphate déhydrogenasc (gpdA) promoter *
- A synthetic T. reesei cellobiohydrolase I (cb41) signal sequence *
- 8. hindustanus phleomycin-resistance gene Sk ble * used as carrier-profein 1
- A linker peptide (SGERK) featuring a KEX2-like protease cleavage site !

35 - T. reesei strain TR2xyn2 gene (without signal sequence) 6



25Transformati on nedi a: Mandel s Base: MaP Medi um : Mandel s Base with

KH2PO42. 0 g/ | (NH4) 25041. 4 gllPeptone | g/l MySO4. 7H200.3 g/ IMES 2 g/l 6
OCT 2004 WD 01/ 79507 -25 CaCl2- 0.3 g/1 Sucrose 100 g/ |

digeed@nmemts 1.0
“nyl Adj ust PCr/ NLO1/ 00301 MhR M#p CA2+ : 5 MiP+sucrose 130 g/l MP
Medi um + egsﬁf}]%? ract 2.5 g/1 CaCl2 2H20 50 mm d ucose 2.3’?/‘%“%@&% pH
to 6.5 Agar 15 g/l 10 MR Soft MR with only 7.5 g/l of agar. MPC : CaCl2

50 MM MOPS | oridulbis tRfmphdis ' ade termflafe i ON and culture GS: G ucose
10 g/l 20 Bi osoyaszé 5 g/l p<Ell\/ler}iwghx &}ﬁgar 15 g/l pH shoul d be 6.8 25 PDA
Pot at 0 Dext r od8¢ Xepier alge epries|thy peterfactamassgrur (b/gbaml @ ol replisatien erigha fiom

01 T et St b Bl pbigst 22
gg/ m - C1 protoplasts were transformed with plasmid pUT1064 or pUT1065 following the same procedure
5 already described in the above example. The fusion protein in plasmid pUT1065 (Sh ble :: XYN2)
is functional with respect to the phleomycin resistance thus allowing easy selection of the C1
transformaats. Moreover, the level of phleomycin resistance correlates roughly with the level of

xyn2 expression. In pUT1064, xyn2 was cloned with.its own signal sequence.
The iylanase production of CI transformants (phleomycin-resistant cloncs) was analysed by
10 xylanase activity assay as follows: Primary transformants were toothpicked to GS-E-ph-leomycin
(3pg/ml) plates (resistance verification) and also on XYLAN plates (xylanase activity detection by
clearing zone visualisation '"). Plates were grown for 5 days at 32°C. Each validated clone was
subcloned onto XYLAN plates. Two subclones per transformant were used to inoculate PDA plates
in order to get spores for liquid culture initiation. The liquid cultures in IC1+ 5g/I KPhtalate were
15 grown 5 days at 27°C (shaking 180 rpm). Then, the cultures were centrifuged (5000g, 10min.).

From these samples, xylanase activity was measured by DNS technique according to Milfer et al.'?

Table 2: Active XYN2 production levels in C1 (best producers)

Active xylanase II concentration Xylanase II specific activity

20

25

in culture media

* in culture media

Untransformed UV 18-25

39 Udml

3.8 U./mg total prot.

UV18-25::1064 clone 7-1

4.7 U/ml

4.7 U./mg total prot.

UV18-25::1064 cione 7-2

4.4 U./ml

4.3 U./mg total prot.

UV18-25::1065 clone 1-1]

29.7 U./ml}

25.6 U./mg total prot.

UV18-25::1065 clone 1-2

30.8 U/ml

39.4U./mg total prot.

These data show that;

1) Points 1 to 4 from example 2 are confirmed.

2) Cl can be used as host for the secretion of a heterologous fungal protein.

Appendix to the Examples: Media

Transformation media:

Mandels Base:
KH;PO,
(NH;),80;
MgS04.7H,0

MnP Medium :

2.0 g/t
1.4 g/l
0.3 g/l

Mandels Base with
Peptone 1 g/l
MES 2 g/l




hygronycin is used to select transformants. GS nedium supplenented with 5
pg/ M phleonycin is wused to confirmantibiotic resistance. 35 PDAis a
conplete nedium for fast growth and good sporul ation. Li quig @E,‘gi are
i nocul ated with 1/20th of spore suspension (all spores from dn dfth PDA
plate in S3bofhesds Tween). Such cultur&s- are grown at 27C i pcphalesoddonsks
(200 rpnm). | SOLATI ON AND CHARACTERI SATI ON OF ClI CGENES AND GENE EXPRESSI ON
SEQUENCES 40 OFCBHI, XYLI, AND GPD Construction ofa Bl ueSTAR gene |ibrary
of UV18-25 Cheafipsonal DNA of WY3EA-25 was parti Shérgsediopgglt ed wi th Sau3A,
fragnents of @RackRnichtsere WO Olg 48p07 6 OCT 2004y gedppRed/ NLOI /00301
isolated and ligated in a BanH site of cloning veét oP Bl ueSTAR. Packagi ng
of 20% of the ligation mxture resylted in a gene library of 4.6 x10

i ndependent cM3Res. This |ibrMPGAs :nultiplied and stored at 4 C and
-80C. 5The resMnBfsuchee | i gati on HHOgIlure was al so MoPrMediah+4 C. Screeni ng
the gene | i bregy: QdrabdV18-25 for 2issg] ation of the ggogsH,er cbhl, xykd hapd
gpol 5 For t i.sql ati on of the.,di}ferent genes, ,j.n.t |, 7. 5X10 individual
Bl ueSTAR pha\glj\?s‘k%gr pr obe werez(Fji:)l {i dised in du%iljgétp&é/%ﬁ'%i sation was
carried out # the PCR fragrrer]? tof cbhl, and xyll (as described in WO
00/ 20555) at honol ogous conditions (65C, 0.2xSSC) and with the gpol gene

- of Aloni ger amMnReSoFt 0l 0QOARS with Bllyt7i09BofagdC, 0. 5xSSC). The nunber of
positive signals is given in Table 3. The positive clones were rescreened
and for each e two individual phages were used 10 for further

experi nents. ‘of the different clones was anal ysed by restriction
analysis to @&Hernine the nunb®mbf different clonedSis&ol ated from each
gene (resul tsMa@Ps8 given in Tabl @M As for each of the 3 genes, 4-6

di ffgrent cl osgs were isol ated, p@, conclude that the primary gene library
(4-5 x10 cl ones) represents about 5x genone of UV 18-25. Fromthis result

we conclude that the conplete genone of UV 18-25 is represented in 9xl03
cl ones. &%é%f%ﬁl‘—éhlfi—%w%lﬁ%ge genonmic 15 insert of 13 kb, this woul d indicate
a genone sizeG®Bf 120 Mo, which is 3 times the size of the Aspergillus
genone. PCR r@aédstons Wi th specidpg prinmers for the gene present on the

pl asmpd (bas revious seq e determnatio rom+t he isolated PCR
frag%nts) an O%Raesgﬂ and T3 pr .L%F present in thgﬂeﬁg ’f/]l i nker of pBl ueSTAR
we were abl e 8 determne the Ib%%éion of the gdhb®hopldbs6finber of 20

cl ones. From each gene a plasm d was used for sequence determ nation of the

gene. GenePospAve in positive in different clonesclone used for first
SCreeni Ngr es gieRNHRARRAUGACT NY §dp 874pCBH7 xyl | 965@2%&5 gpol 12126pGPD4

25 : pH should be 5.5
MPG :
Mandels Base with
K.Phtalate 5g/
- Glucose 30 g/l
30 Yeast extract 5¢/l

The regeneration media (MnR) supplemented with 50 pg/m! phleomyciﬁ or 100-150 pug/ml
hygromycin s used to select transformants. GS medium, sﬁpplemented with 5 pg/ml phleomycin is
used to confirm antibiotic resistance: |

35 "~ PDA is a complete medium ., for fast growth and good sporulation. Liquid media are
“inoculated with 1/20th of spore suspension {all spores from one 90mm PDA plate in Sml O.i%

Tween). Such cultures are grown at 27°C in shake flasks (200 rpm).

ISOLATION AND CHARACTERISATION OF CI GENES AND GENE EXPRESSION SEQUENCES
40  OF CBHI, XYL1, AND GPD -

Construction of a BlueSTAR gene library of UV18-25
Chromosomal DNA of UV18-25 was partially digested with Sau3A, fragments of 12-15 kb were



Tabl e 3: Screening of 7.5x10 phages of the gene library of UV 18-25 with
PCR fragnents of UV 18-25 for the cbhl gene and the xyll gene (honol ogous
conditions) and with the gpdA gene of 25 A. niger (heterol ogbugCT 2004
condi ti onswo @dsa7sol ati on and restrict-2wen anal ysi s was usedpdfnilgidsel N
the nunber of different clones. Sequence analysis of the cloned genes For
the cbhl, xyll, and the gpol gene, the results of the sequence

det er mi natisadatedoand ligetod éxehtraldl site of BDNISEQA® BloeSTAR. Paclaugihg of ROTF el 116a1idn
Al so t he ce ] | d..sequ esof .the. proteins, are represented in
t hese SEQq@gHﬁo'gssﬁ%? q'ga gg\nchg).m%c?ﬁg%p’?lg p@f“fplcgg&&c ﬁ’f‘?fe%B'ls dﬁ'&'ﬂ‘\ as, multiplied and 1,
Tabl e 4. storedsité 9C and B0AGTHeaest df th Hiatioh mipos wisafoGforddwe 4start of the
translation and the introns is based on "~ honology with genes fromthe sane
fam |y (i Sereepingahe gemekibras) of GVIEDS Z80doliion bf #RHAes fof EoRC YN §RF01
CBH ro?tE%.a I NO aci d,tseguences_of CBH ., we concl uded that the protein
i's abolt 63" R NIRUOR £ theflifferemtgenss, inctofal 4 S X181 individyaliieS TAR omps ber probe
present awetdigybfidised i duplo. HabridiGkiok W8s SrGdLOR withthEPER a%ﬂ.t-.é{ts of P SYaASh e
was found, for the presence of a CBD in the isolated 55 kD major protein.
However, &5 %’”B'F‘E’é‘e‘%@éméoﬁﬂé‘t hamelagaus condiriang €65°Cr  2r$34) 9nd with Drengiidd gene
protei n i of HhigsnepstedideRid co | @3 \ el & Lhe 55
kD proteip is gencoded, by theagﬁg%e(? %ﬁggﬁ@p?gg,}’gﬂ%& oggg{#é‘}ﬁagt@-lg}ﬁngéw% et

¢ ese
results i ila?‘ﬁ at TheRostiyeietongs wergirescregned and forcezck dlope tvai individual plegGBiire used

protei; facfsiRG dperkdik. DRR &elkoRiabudughas Lk &Y adfalnst
MJF- cel | obi osi_de Ié | act osi de, Flg&_?and a@?{‘:%l ‘?asc%ghyzgpfg%y :%%tlnﬁtécfnya"ag's's to
p- ni t r ophestsImine the pusBksr @bdiffereat ¢loss isolated fitbnpeach ermr(fesulyd art giotoini Tible hts
activity nowaddcnh M by esige IS 1nhi bit by cel |l obi,ose w th.

i nhibition const ant 8? e%h% mdlﬁﬁgﬁtﬁﬁ]dg Eg{é" rlesﬁg%tgér(fs‘fca?\cf"cﬁlg\e/\%lﬂﬁ%L'ﬂf’mary gene
cel | obi oshi -Dx10f clongs) represents Mt B gérosiets’ URAKS-25. FMna tids feoniBwve c&udeas
3.6 o/l. dhendkd ' ' w45 to 7. 50% ofs maxigum.activity toward
CVC and 80% actnlw\?%t% g toﬁlz)f W@&gd%/ép regenteddp %?6 ﬁEi%%s gg“ff-dgﬁt%' A¥§TigFigeyomic

wi t hil§ pHngergofi B K phis cvonldnigdiz ste hagenemo§izd b i t@UbM! ivhith iT B ik RREEIAS B @ie
optimumi = | is a nenber of the cell obi ohydrolase famly 7.
The correjzs g%gzl%ge%ﬁ#promter, which is a preferred enbodi ment of the

i nvent i orBCR gedctioliscwitk dspedific BHetsDfoNehe geneXpresdnt bh Gt tphEmaT(HaS: A6 Grevious
sequences, g&eng‘y‘% té we .o cl utﬁe.tgatd @szcr) here a CBD_is present, inthis
protein 20 At tha W8P Fewdfe Spited PCRSTagmenis) ppd the I7 apd dd prigep preggnt jnctbe
than 5 arpohdinkei efspRINCSTARC evef wardlabli o Sie@RAine tRE WARFEIF thk pehdiCn!d hERIRE W
onl yZBew CBD are known (Fusarium oxysporum Hum col a

| ith
gri séa ancgy '{Qgc%%? ?{lcﬁ‘tsgggff %‘M R’aﬂ%'gr"\’aé Pseddonseaurfige determinetiapiokiho genst t he Xyl |

protein is 43 kD and several peptides isolated froma 30icD xyl anase

originate froeaethls predigtein( SEQ | v Z/9 } T —sotated t+des
could not _be found i first Qfeefitgoded ?gﬁ&gﬁ?g. Thﬁgf?%\gﬁflglj’ﬁsnﬁi ccgi"éiﬂ:f?gﬂtﬁr 25
al ternatfve opyf anase progel NS ane presgnt T oV i8-425. +n prcv?n :7g
anal yses o evidence was found| for the pregence of CBD |in tl‘ﬁ §0 kD
protein. | Al so/lf rom these9result$ we hypot hesijzed that the pXyl5

gpdl 12 12 6 pGPD4

-Table 3: Screening of 7.5x10° phages of the gene library of UV1 8—25 with PCR fragments of
UV18-25 for the cbhl gene and the xy.! gene (homologous conditions) and with the gpdA gene of

25 A niger (heterologous conditions). DNA isolation and restriction analysis was used to determine
- the number of different clones. - '
Sequence analysis of the cloned genes
For the cbhl, xyl1, and the gpdi gene, the results of the sequence determination are represented in
30

SEQIDNo’s 1, 3 and 5 respectively. Also the deduced amino acid sequences of the proteins are
represented in these SEQ ID No’s 2, 4 and 6. Some properties of the proteins are given in Table 4.
It should be mentioned that the position of the start of the translation and the introns is based on

homology with genes from the same family (i.e. paper genetics).



CBD of the protein is cleaved off by proteolysis. This hypothesis wll be
anal ysed further (by determnation of activities, N-termnal sequences and
sizes of the different proteins in the different C | straing: I2

type, NG/C, UV 13-6, UV 18-25 and protegse” mutants of UV 18-2 %so t he
30 effect ‘UP”!’H%SObresence or absence of the CBD on enzyrratld’ca‘d’{nmdﬂmoes i s

anal ysed in nore detail. Overexpression of the full |length genes in
vari ous sts may be considered. The presence of a cellul ose-binding
domai n ( is a particular feature of this enzyne. The only other known

fam |y 10Fpmythe hlyltnocacdrmguaa@eswtf mﬁﬁﬁe)ve bondhnigd &iat the pastéth BedboGiD Ui 2 and

Fusari um Xyl F.. The t he Chrysosporium ucknovvense XyI I
protein hag‘z(%/%@ fsoé%'e]ﬁcédo@%m\g\b &fﬂ% % W@@& Intgrestnalno
aci ds 22 meﬂﬂenSEQak BouNg for4t)1e preddiics of £ QBEN ethél ORted s m oY }d@elﬁ h@o»@@r

b 5,76 (.No
017 76507 UBFLBE AUET RS berilrs o 2R3 5D waR Bkl Brihe miosdeAGaBHS proren

WY-d A QSEQEIBBNQ’II /Z)J- anRrmdyY H:l'ai‘(tlls/ 56/ ’¥H dfeln Ré éﬁ&déﬂ B e Té16ndY dene. A oss:ble
X-X- G P-S[EAFILIA - T/ K T/ RUEL.K QI-NQDAWE Y-S Y SHAQ
G L/ |/ QW TP IR ve aﬂ% éﬁ thedp | IHPH“JPl 'étac““ﬂcazemﬁen @ﬁ@eaﬂﬁwb PERESGH,
and - nealskigdkhe™BD.Four differences with the nost degenerate consensus

seqguence re RLEse t.in 5 which are underlined in sequence 7 above.
The i nven ?‘H?n‘é)’ gﬁ@ hag, agtivity Againss MIgK-Foligbiarida MR latoside, REBmd avicel,

di f f e ntalfd agnmhpalmﬁe@nmcsme 8bbsb ahd phadbphdif! HéRRdE IR 9&@%‘?‘?]
xyl anase._ More particularly the x I anase of the invention has a avl ng

at | east ME8,cellalipsids k) inbibited by gellobigsm/gvith ralfibitierh cynstant b%astmms%s@qmmm
Cidentity dnthhttdWrd RATERAGLIdsRRIAY 8:14 nffi 85 &LARYE IaQt%fI&%BQ gggjcf;t he

amino acids Phe, Tyr and Trp at position 23, or at |eas one our
am no aci¥R§ 3/ e/!aThenefd ioptimpm 3o from; 45 tet 7.09% of maxigEm déhet}atowprdsG:M(Dmdm% and

Val at i a A . P Xaa- Ph |,
Oys- xaa- oy N R R o R SR WA B S X SR 2 el
G n- 1}9,— Vaqubatvw T@tgmgr#ure\mtlm@yss @-?ﬂ"gh@BHl &dmdfalber Giythe Xﬂ&bm@lﬁo&éﬂfamﬂy

Lye, “or ot CorRPndilh 0P fcfhoRt, A6 €5 Bt tamadenn A0 iptenios S0 e

cel | obi ageSEQIPWNa . and is thus a true xylanase. It possesses high
activity within a broad pH range from 5-8 maintaining 65% of maxi mum
activity XllpH 9-10; it is a nenber of the xylanase F famly. The

correspo onot ich | referre enbodi ment of the

i nvent i OnWA,,F% s lﬁggcﬁ&egkﬂqoﬁjﬁrl@l W‘é}e coﬁ%h'%ﬁ/l?}b"ﬁgé"? hege %gﬁa i5 REesqb i HisPrBtei h
xyl a0 | @t the N-gfrhm&lcmdet(he dBOKIY aythed &ser.at keshen 8hmin 20§k ¥R NRsm Medinand
equal to g e n The, DNA sequence of the C-term nal
part of t%%’ gpo In he‘:’n'ete%%"r ?fﬁy &&@?rﬁfﬁgﬂueﬁﬂ&hﬁ%’i‘rélkm‘%‘e(ﬁ%@@somqums
gene is diqnmeﬂcegmﬁd a&drh@@hamzws:wﬁa&:bﬂnm)@m@ésninQbé@ Bzt 8Pthaa1F SroRaPis %‘i%
SEQ |1 D No. | evel of four Chrysosporium geénes was studied

by Nort hSW%ﬁ'&r E/“ﬁﬁeégs : ?tF‘g EDIE“‘ ¥} rpnase emgiate fromithis weatale (SR WD Yiookd)i n

ri ch mediSeverslasdiatd pegtided) 86418 AbebdVidulid G kel t
ri cfr:%n{re irulEmrcpnt aj n:pﬁgl phar medi a and gl ucosée&§&da§g8uelng§ ﬁﬁ?@é{%ﬂ{d%ﬂe%a
el

HIULE XK RRIE PIUSNRHE PRIERL ik |1§13|5almaﬂuevan @nddises, s vidginei ths’edmdvm t h
4- di f f er @itthe presence of CBD in this 30 kD protein. Also from these results we hypothesized that the

CBD of the protein is cleaved off by proteolysis. This hypothesis will be analysed further (by
determination of activities, N-terminal sequences and sizes of the different proteins in the different
CI strains: C1 wild type, NG7C, UV13-6, UV18-25 and protease” mutants of UV18-25). Also fhe
30  effect of the presence or absence of the CBD on enzymatic activities is analysed in more detail.
Overexpression of the full length genes in various C1 hosts may be considered.
The presence of a cellulose-binding domain (CBD) is a particular feature of this enzyme. The only
other known family 10 glycolytic_: enzyme.(xyianase) having an N-terminal CBD is the Fusarium
oxysporum XylF. The CBD of the C}ujzsospa}'ium lucknowense Xyll protein has the sequence:
35 WGQCG GQGWT GPTTC VSGAV CQFVN DWYSQ CV (amino acids 22-53 of SEQ ID No. 4).
This sequence does not comply to the CBD consensus sequence described in US 5,763,2574 (Novo).



probes: EGS, EG5, Xyll and CBH. After exposure, the Northern blots were
stripped and hybridised again with a probe for ribosomal L3 as a control
for the amount of nMRNA on the blot. Mdst strains 30 showed verg gl giss

response f gl;y-slg nd high response for,Xyl | in nediuml; iy [ hal f
of the st‘?gion S ?wed hi gh response foré(all genes, and the gf‘ﬁ&ﬂ'ﬂwg@l
showed | ow response. The order of expression strength was deducted from .
t hese dat e
o 07% o poRpieys st oF GBI s WO GRRE R e RARIEET,
DATABASE R/R4GTE&R/EYT/CHRE XtX—@ﬁ@SHMngTM Q- NéU%‘K—I@Qm-Q/Im tQ/D/AamrFéY-at-ed
35 Hum ¢ 7 | dent i.cal 0/ ous)
not emrtﬁ{’%“?&_(??al s% %Igt%e{gr fnhaﬁl M6 t‘%f‘g/(ﬁﬂ %\Dgg%fafg amﬂ? acid, and —
PCT/ NLO1/ rﬁ@@@ 2bsshd Foursdiffertives uhmshsmohdagﬂnagwe&nmszglss@ieﬁcé 4@ pedset dh XM,
Hum cql a ot her e Sqordari a .fungi abl e
wher egs rlyhsca)rg 5'39‘5)‘&% %ﬂ‘ﬁ%ce 3!10& OI(IBF é’bvfﬁ%b'g’f' IEJP%P"% ﬁbﬁ‘@’f‘%ﬁ%}v
f ungi acotemdhfflgCBD ﬂﬁ&rehﬁﬂond&ﬁ:ﬁb:@ﬁ@ns{u?&hﬂjﬂlﬁh otFFiu?ahhmE lmsal Friok Obkysiobfom
pertains ! anol t en a cel | obi ghydr.ol ases an o
xyl anases Eﬁﬁ%r ?rﬁgp‘%[ ‘E%ﬂy é\ér‘fy\ﬂélasef &gﬁﬁ ét‘ faKige at least 55%,
gl ycos- i sspaiatipuntiest smpp&r@my las Ieateatsed s&ﬁ@mmaaﬁny damedle fseqithie 7 above.

| yClaci ds_CBHI 770kD526' 1CBDHumi col a gri sea

?9“4”? ( %“ﬁs%w%é&é? pih Sﬁisg%s apiag 3¢ty e X ys1driapay pesition 88) or@tisast one
P46238) NEFUKO &0 amisd aﬁassavéﬁ& posfidh 2©CBH at fiRAGL. Phe at osition 23, and Val at
XYLI 1030k D3333CBDFusarj um oxysporumé&;? (43kb . P46239)

Peni ci | | iPORPER A Frefemed ieAyanses compyisg 838*)‘116 aieégri(%%hea\éqh@sﬁ% (6)

[ 70) (XPhE; VHOBaWaxKiR; Bld-peovpl e#nﬁ‘rpwgosnpm P41S §hi- o éﬁ.Slv%Ptyg 8 FiZ,
P32637) Neurospora crassa 80/86) (GPD: U6 457)" Cry Phonec
par asi t i GR8YPkSYs-KapBhe Mok gdgteinXan is amy angpe a‘étl ar priefecably ‘é@inﬁbﬁ Arg, {du, (2o ar of

CBH 1, Xylyslor r invention. 10 Description of the figures
by@! or

Flgure I |s a
The xylanase does not possess MUF cellobiase activity and is thus a true xylanase. It possesses high

activity within a broad pH range from 5-8 maintaining 65% of maximum activity at pH 9-10; it is a
member of the xylanase F family. The correspbnding xylanase promoter, which is a preferred
embodiment of the invention, is shown in SEQ ID No. 3. The Michaelis constant towards birch xylan

is 4,2 g/l for the 30kD xylanase. Temperature optimum was high and equal to 70°C for the xylanase,

20 Gpdl
The DNA sequence of the C-terminal part of the gpd/ gene is not determined. The promoter

sequences of this gene is a preferred embodiment of the present invention and is depicted in
SEQ ID No. 5.

The expression level of four Chrysosporium genes was studied by Northern analysis. Various

25 strains of C. lucknowense were grown in rich medium containing pharmedia with cellulose and
~ lactose (medium 1) or rich medium containing pharmedia and glucose (medium 2) at 33°C. After

48 h, mycelium was harvested and RNA was isolated. The RNA was hybridised with 4 different
probes: EGS, EG6, Xyll and CBH. After exposure, the Northem blots were stripped and hybridised

again with‘a probe for ribosomal L3 as a contro! for the amount of mRNA on the blot. Most strains

30  showed very high response for CBH and high response for Xyll in medium 1; in medium 2, half of
the strain showed high response for all genes, and the other half showed low response. The order of

expression strength was deducted from these data as CBH > Xyll > EGS > EGS.

The protein Xyll of C. lucknowense is 67% identical (72% homologous) to its closest homologue in
~ the Genbank DATABASE (Table 4). The strong homology of the CBH! protein to its related

35 Humicola grisea homologue (74% identical / 82% homologous} is noteworthy. It is also noted that in
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ggqugﬁcgoang %’Fﬂé‘a’@f ragengtishpl ellwlosadagsasation, ﬂt!’nﬁ%%gweﬁtcadanW1mg)

pronot er and IEFrﬁlnator sequences. Pronoter sequence (1- 1779) t er m nat or

sequefice §. 3 R%E%rdu NOF) IR Giva ggdZﬁ R J2 1%9 Aot e\zg/ags'gréeéng%tg Wzitlh

case. aaggt at ttgg gaa gtc tgaaagt até caaaag?gacgagag
ctaactcgctgcc‘éﬁg’zﬂ ‘Q}aﬁ%ﬁi’bd g"‘g #dPggaat aacgt t ac120

ggat gt cctYadRatrichaddyt Bgumamcb@g BmhMpi:glCI:mbﬁGt Dg%@ﬁ@gﬁ@g@kia&g%ﬁs protein
ccctt gaat gcycLgenss E%@B&ﬁﬂﬁ% g?ggﬁ,gggag,c %(é\%g 2 Genetics.
gtccgttccttgg@g cact ggcccaa gggt gat cggaggttgat gccgc

ggt cct cgt t ggt 8%%8 ¢t GEEINY-t cceggt t t gcaccecccgt t gcacct get g360

at cgdéc gcldadingudda (Tiaby Gt, atedc fig Racighcka hadDagad B { Po2) Eﬁ@x@rﬁ%&bretian of
aagt at attgaaw”gg%s 99&9,9%;.@5 9;9&@95;9;%& ,q,ws sgg},ggs

ttgggagtttttgagect aaatc acctcaacttccat caag

gt gggagacacg%@é’@f Pf&ha‘fct EHE Pt gt ct ct ccccg600
cacat cag ddadwcs:@datl\éarmmga&l MackKrmagde g9 aat AshtoD e claaosgg HaRGRA gluco-
tacact aaaat g SRUELBHPI FEBISEICARRIPA00AT) HORTLH) ﬁﬁ@fh%gpms

, tgtacacc ta t cc
gggtg; tCEthtgggg E"g’gogglgefc{lﬁ{é S 3@79%”{(:1;:86& cagggcggggacgagcag840
gcgacaggdgc Stang Pdc ddaoiica 1. c@g&h d gb,adnﬂﬂ@d@»&g,ga(geg‘i)afaa:ab@@gcsfet}a%}@e-ana@sis of
Lt ct gcggt cat GANANALRIELHRS PRAPSGLIEL LG I RAAPEINGEL 909 bisust L
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agact cct ccaat gaggt gt gt ggtt gccct cgccgaccctt cagcaacctt aat cgctt 1080

ccat cgcacggct ccacgt cct cgaacgat gccct cagt ccgt gcccggecgt ggcaacc1140

at aacgt gacat cgccgcccagcct act agccgct at cgaccggt t aggctt gt caccgcelg 2004
agcgcccattct ccat cgggcect ct act ct gat ccaggf.cacccaccgcaagcact agcgl

agcct cacc RBVPSAAgcgacacgacceget t ggeect t cgt cct t gact at ct cccREENI01/00301
gacctcttgccatcttgccgacgeccgecccecttttttttctcctcccect geccggcaggt 1380

cggt ggcegrAals a&gagpt ggcat t gct ccgt t gt ccat gacgacccat catt cgat g1440

gct.gact ggcacactcgtcttgtttgagcat cgacggcccgcggcccgt ct cccacggt al500

cggaacc gt Bg,gaelagé a0l crdgbaatddt af ceapdategghgeeaagadainggBAbofene

agggcgg vdtpaRegetggoaadgtggot ocest gRoiteggegde@ce (1~
atggat g égg at Egﬁ(%.g‘%t?cégﬂe‘ggaagé _’@zﬂgléégaﬁﬂagﬂe%wgbtsa@éaﬂgss@%T%CT 2004
WO 01/ 7 1-82¢ PCTINIA PBE3G1C45¢<- _
cgat at aaat t gggt gatt cccagct ctt gat gggcgtgtcttctgcctggcagccctcgl740

tctt cagahggageaagi ot gabechatys 15 Q@E%?&% qa800 Mor A K F
A T CTCGCCGCCCTTGIGCT @%’Cﬁ%@ CcT C 1860 L A A
L V A GeAaAchcqrNAcdaahaagttAcEgbdhgaaagagaacaccgaaagtggaataacgttac 120

CACCCCTCCCTGACGT GGT CCAAGT GCACGT CTGGECGGCAGCTGCACCAGCGTCCAGGEGT 1920 HP S L T
WS K ngaggggg}g§QgtFQ§agt€g@9accagcccttcctgctctatttgggaaagcggcttg 180

AT CACCAT CACC AT QUG CEACT CACDOGACCCATAGOACEANCTIGL 4980 5 T 1 D

A NWR

TACGACCGEAAGOLETEISAYGHEGHEACT LG HeR LA LIt L 6d dEE e tebatG2940 360 G N K
WDTSYCSDGPSCASK |
TGCTGCATQLA CCACCACOTHEEEA T EAGEACSARRRBEALEEC2UP0 B | D G

ADYSSTYGI TTSGNS
CTGAACCT BRGSO R R AR B A T AP T TSR CC A ROAT R L ATRITIFACETFAEL 2960 120N L K F

VTK T,
CroaTe et toRsriadotacesannt trasaeeaaTaarttagEaceasat s 480 £ < p
T K Y tMyygadooogerergteadshjatgsgnaiagagacattsddCRAGEIeEIGEEAACEAGT T

gtcgcacacacggcgagttccacgaagagacacatttttttctgaaggcctctctccccg 600

cacatcagaaaccaccaaataccaagactgcagaagccggggtaagtgggccaccgggac 660
tacactaaaatgcggggagaagcgagatccgttgecgaagggaagggatggggtgtgetge 720
ggctttctceccgctetecgtgegeocttttgettgaatctagtgtacaccagggtaggetecg 780
aaggagtatctacggcagcgctgttcgtgctgegttgagagtcagggcggagacgagcag 840
gcgacaggagcctcgcaccggcacttcggatcgcatttgcgcggagcgtcaaatacgctc 900
ttctgcggtcatcagagagcatcgtgaaécaaggttcttccgcagggcggcctgggcttc 960
g@agagtcgcactcggcggacgccttccgtgtcacccctgataacctggctgécgcgccc 1020
agactcctccaatgaggtgtgtggttgecectcgecgacecttcagcaaccttaategett 1080
ccatcgcacggctccacgtcctcgaacgatgccctcagtccgtgcccggccgtggcaacc 1140 -
'ataacgtgacatcgccgcccagcctactagccgctatcgaccggttaggcttgtcaccgc 1200
agcgcccattctccatcecgggectctactctgatccacctecacccaccgcaageactageyg 1260
-agcctcaccagagtgcaagégacaégacccgcttggcccttcgtccttgaCtatctccca 1320
gacctcttgeccatcettgeccgacgecgececcttttttttetecteccectgecggcaggt 1380
cggtggccccagtceccgagatggeattgcteecgttgtccatgacgacccatcattegatg 1440
gctgactggcacactcegtettgtttgagcatcgacggeeccgeggeccgtcteccacggta 1500
cggaacctcgttgtacagtacctctcgtaatgatacccaacaccggggccgagcgctggg 1560
agggcggcgttcccgagaagccgggaaggcggctggccggctgacctttgtgacttggcg 1620

atggatgcggccatggagaatgtccgtccgaagegacgegacaattagectggctaccat 1680



2280 F LLGNEF
CACCFTC&TGFCGACGFCFCCAACCFCCIBCT&CIBCCFCAATCRGCCCFCFACFTCGF 2340 TF DV D

"VSNLGCGLNGALYFV 6 OCT 2004
GTCCATGGA TGGTGGCATGTCCAAGTACT CAAGGCAGGTGCCAAGTA 2400 S MD A D
GGMS K KAGAKY "3 PCT/NLO01/00301

CGGTACCGCCTACTGTGATTCTCAGT GCCCCCGCGACCTCAAGT TCATCAACGECGAGEC 2460 G T G Y C
DSQCPRDLKFI NGEA

CAACGT A G ATHIEAGAGET CEACCA AT AR GRIACEEGCANT ARG 020 HaYoE N W

SSTNDANAGTGKYG
&wmamw&mwm@@@mm@w $860C S E

NMAAAFTP M Y A K F A T
'(\:ACEA)CXC¥VTE o GCGAGGGECGACTCGTGCGGOGGTACCTA 2640 HP C WV
| G Q S CTGCTCAGAACGCCTGCACTCTGACCGCTGAGAAC 1860
CAGCACCGACCGCTATGCCGGCA e BACATRAETTEATGTACE 2700 STDR Y

€r & TG CAGCTGCACCAGCGTCCAG 920
'(A‘:CS | C@@dﬂ'{ggT E%Gm (9,03 7.6 g@@cm&ig\& %éA GCA 'KﬁAé fgg‘o b& N KT
FYGKGMTVDTTKKI “
L-KNS G

CGT CCAGACERBAAERT %ﬁ%@éﬂ%ﬁ%ém&%%%ﬁéo Yo N G K

E Iy P E
\éTlc:ciTgAgccEgaga%GTlgc\GﬁAm ZacececirTBadeioan&ocker? 28540 s1 T o D

WC D R quAAmmcce@aamADmcec@m’cpmﬁmmcmmw@%%cdaﬁﬂc%@ 99361
'NCAGGA GET CEAGRT GEGCAAGECACT @GCGGAEECACATIGGECCECGR 3

CTGAACCTCAAGTTCGTCACCAAGGGCCAGTACTCGACCAACATCGGCTCGCGTACCTAC 2160
L NL K F VTE KGO QY S T NTI G S R T Y

Vo®OoT Q F

CTGATGGAGAGCGACACCAAGTACCAGAgtaagt tcctectegcacececggoccgecgggaga 2220
L M E S DT K Y Q M

tgatggcgcccagcccgctgacgcgaatgacacaGTGTTCCAGCTCCTCGGCAACGAGTT 2280
F ¢ L L G N E F

CACCTTCGATGTCGACGTCTCCAACCTCGGCTGCGGCCTCAATGGCGCCCTCTACTTCGT 2340
T F DV DV S NILGO CGTLUWNGUA ATL Y F v

GTCCATGGATGCCGATGGTGGCATGTCCAAGTACTCGGGCAACAAGGCAGGTGCCAAGTA 2400
S M DA DGGMS K Y S G NI KA ATG A K Y

CGGTACCGGCTACTGTGATTCTCAGTGCCCCCGCGACCTCAAGTTCATCAACGGCGAGGC 2460
G T G Y C DS ¢ C P R D L K F I N G E A

CAACGTAGAGAACTGGCAGAGCTCGACCAACGATGCCAACGCCGGCACGGGCAAGTACGG 2520
N VEN W Q S 5 T NDAWNUG BATGT G K Y G

CAGCTGCTGCTCCGAGATGGACGTCTGGGAGGCCAACAACATGGCCGCCGCCTTCACTCC 2580
s ¢ CSsS EMUDV WEWA AININMMGAUBDA F T P

CCACCCTTGCACCGTGATCGGCCAGTCGCGCTGCGAGGGCGACTCGTGCGGCGGTACCTA 2640
H P C W V I G Q S R CEGTUD S C G G T Y

CAGCACCGACCGCTATGCCGGCATCTGCGACCCCGACGGATGCGACTTCAACTCGTACCG 2700
S T DR Y A G I CDUPUDGTC D F N S Y R

CCAGGGCAACAAGACCTTCTACGGCAAGGGCATGACGGTCGACACGACCAAGAAGATCAC 2760
Q G N K T F Y G K G MT V D T T K K I T

GGTCGTCACCCAGTTCCTCAAGAACTCGGCCGGCGAGCTCTCCGAGATCAAGCGGTTCTA 2820
V.V T O F L KNS AGE L 5 E I K R F Y

CGTCCAGAACGGCAAGGTCATCCCCAACTCCGAGTCCACCATCCCGGGCGTCGAGGGCAA 2880
.V O N G K V I P N S E § T I P G V E G N

CTCCATCACCCAGGACTGGTGCGACCGCCAGAAGGCCGCCTTCGGCGACGTGACCGACTT 2940
S I T Q D W C DR Q KA A F G b v T D =2



QDKGGMVQMGKALAGPMVLYV
CATGTCCATCTGGGACGACCACGCCGT CAACATGCTCTGECTCGACTCCACCTGECCCAT 3060 MS I WD

DHAVNMLWLDSTWP I T 2004
C@WAW@@GGT@CF@CCCACCACCFWCCCB% %GAGK
PGAERYOAMPDW T TSGVP -33- PCT/NL01/00301

CCCTGAGGT CGAGGCCGAGGCCCCCAACT CCAACGTCATCTTCTCCAACATCCECTTCGG 3180 A EV E A

E A PN
oA TC T OGS CERRERORSSATSSIET 80 190G S 7
VS G DGGSG N P

CGT CAGCTRGECCARECREETIONR @6&6@@&@%@&@6&@%@%&%@%@&3&90 YoeS ST
PVPSSI“S$TISi$(BSDSEPA V N’ M L W L D
CGGGTGTCGCTAAGCACTATGAGCAATGCGGAGGAATCGGGTTCACTGG 3360 TGGTG

V A K HG?AE @p%?@gﬁAQgQﬁG@C@FCGAGCGCGGTGCCTGCCCCACCACCTCGGGCGTCCC 3120
MAm&CgA@&C&TRMﬁM@T@AT@@@A@TC@CAGT@34Q0 PTQCE
SPY Tc@&gl&gb&*&\bi&éﬁ’&ﬁﬁ@&&C%GTCCAACGTCAT T?ut"sccciaicg[ﬂrgt §SFT§§ 0 3180

CCTGTAAacgaagctet of gaagaaggt t st gagq;ca@qgcgcgg €
tttatttttcactctggagtgcttcgctccaccagtacataaaccttttttttcacgtaa3sb4

caaaat g§EECATEEECTRIACCHTGT §RGLETGICOGALGGCtECrROTGCANAghatc860O 3240
-actttaacgPaglt cgcdt t dgt &t gfat @t decdgt Pycat g@am t gagat azat HccB66P
cct ggaa t1 agccct ctttc ct cc03720
oo T SREBR LN L RS s
tcataccgtactttatcctgttaattcgtggtgctgtcgacta t §ct Caadt g3840

' gagagcacatreatcygrucagggatetangidrhabagesLfsanaatixgiraaggast 3360
ttattagt a'at akt & atiyc Gt cvaggycgectd agct Ecagcaggagagragt agt apt
aacttt t acccaat t acaaacgaccat acgt gccggaaat tttgggattccgtcc4020

gct ctcc ? AGHEEHERNTEITEE TFACISCTAGACCORDBY 3420
tatggttcatt %tt t&aa&aaﬁttft’tt‘t’ctth€ca?ttIfchtct gt Wt ctt t$t cCA140

cat cgt clataget ct a4200
tg aat cgg?ﬁ%ﬁ%ﬁ%ﬁ%&%@t@%ﬁﬁgﬂﬁ%ﬁ%cac gt%t %ggggg%\‘f%&&%fo 3480
agcggcattmama&attgbéﬁwgit@g%@gaég&%mg@%E@@&é&%o 3540

caaaatggcttcttttcagaccatgtgaaccatcttgatgccttgacctcttcagttctc 3600

actttaacgtagttcgcgttagtctgtatgtcccagttgcatgtagttgagataaatacc 3660
cctggaagtgggtctgggcctttgtgggacggagccctctttctgtggtctggagagccc 3720
gctctctaccgcctaccttcttaccacagtacactactcacacattgctgaactgaccca 3780
tcataccgtactttatcctgttaattcgtggtgctgtcgactattctatttgctcaaatg 3840
gagagcacattcatcggcgcagggatacacggtttatggaccccaagagtgtaaggacta 3800
ttattagtaatattatatgcctctaggcgccttaacttcaacaggcgagcactactaatc 3860
aacttttggtagacccaattacaaacgaccatacgtgccggaaattttgggattccgtcc 4020
gctctccccaaccaagctagaagaggcaacgaacagccaatcccggtgctaattaaatta 4080
tatggttcattttttttaaaaaaattttttcttcccattttcctctcgcttttctttttc 4140
gcatcgtagttgatcaaégtccaagtcaagcgagctatttgtgctatagctcggtggcta 4200
tgatcagtacagcttagagaggctgtaaaggtatgataccacagcagtattcgcgctata 4260
'aQngcactcctagactaattgttacggtctacagaagtaggtaataaaagcgttaattg 4320
ttctaéatactagaggcacttagagaagctatctaaatatatattgaccctagcttatta 4380
tccctattagtaagttagttagctctaacctatagatagccaaatgctataataggtacc 4440

agggttcaaaa 4451



tt ct aaat act agaggcactt agagaagct at ct aaat at at att gaccct agcttatta4380
tccctattagtaagttagttagct ctaacct at agat agccaaat gct at aat aggt acc 4440

agggtt caaaa 4451 WO 01/79507 SEQ I D No: 2: 6 OCT 2004 -34- PQ@TH-GEgr00301
Am no aci d_of con'7pl ete Chrysosporium CBH protein. The putative signal
peptide (V99187 shown in‘italic |ett&rs and the cell ul ose PERNEE3Homai n
(496-526) is shown in bold underlined letters. MYAKFATLAA LVAGAAACQNA

CTLTAENE%&EEéxgggg$5218CTSVCESIT50 | DANVRWTHR TDSATNCYEG NKWDTSYCSD
- GPSCASK 00 | TTSGNSLNL KFVTKGQYST NI GSRTYLME SDTKYQWFQL

L GNEFTFRWR150 2 VSN Rl XFYRVDAD, Y SEK %@g@%{%@gﬁf (CRRIPLKF200
| NCEANVENAHQSSTARANMAG (REKEESEESER NNMA sAARER / KA LRV ASs e
CGGTYSTRRIHAGH CBRBEGD RYSHRQBNKT s FYGEKGVEVDENQ TKKE PAHSE L MNSAGELSE

| KREYVQNGK VI PNSESTI P GVEGNSI TQD350 WCDRQKAAFG DVTD?QDKGG MVQVGKALAG
PWL VSR BAATARM L Aot OB BEARNH P ASNSACT S GESEVPRENEN TEAPNSNVI FS

| GO AR R A, MRB R deth SN R TR LA o 1lauence. of
conpl et ETESCHSDSH KEUMGHHs SEASRT PG & itk y oRFRTDL e ARFb ST Tishat or

sequences. Pronoter sequence (1-969), term nator sequence
(2428-30SHLE0CHYG AHAEFVSMDADNGEEEKESENIS NGRIAGTCYE1630dH-KES32(0b331) ,

1596( 153?%;- 674(1672) are given in snmall case. ‘ _
tcat caa Bé%“ﬁ 4 T@‘P&é‘ﬁga't"%’fﬁ%%ﬁ SRVESNMAGRAGERIRG 3t g 260

L SGbAgE SO YN PAO R ORCHAI P IARCABLARE IRALLGARASRI 530
a3240

gaaacggt t cggct aat caggt cct'ct aaaat at aacgaagcactacag C

cagaggarakr et groatGasga st JaRREHERIRa AIPASEGRE 6
ggt aggga%gtggt gagt acct aaactttccat acct gacat aaaat cat cat ggtgcttc 300

agacct g¥ FRfei§y RYTHGQOHGE QY COMERATIAG AMVILVMGTWD COHAVNMIGTIT t 4860
tgttagt it tcat t tctt tctactagtaatt 420
aacant agCH el BULTY SEPEAGREEA Qs QYT dn PO RUP L E Ea MERARICER: § 1880
0 A 009SaBARARRINIARE0036! (A AAORA RLLLRELEE A MBS °Bh0

aaccggagaggt cggaggaggact ccggccacat gt gat gcgaagaagt aca
t ggt t ct zepréPidod apvretgrENEIwELsGPaggceagcgaagccaageccgggaac 660

SEQ ID No. 3
DNA sequence sequence of complete Chrysosporium Xyll gene including
promoter and terminator sequences. Promoter sequence (1-969),
terminator sequence (2428-3030(3028)) and intron sequences (1043~
ii;gi 1181-1332(1331), 1596(1595)-1674(1672) are given in small
tcatcaacttggcgtttggatgtactaatattacacgtcgtttgcnnagcggagtptgtg 60
tcatctccgtggggtcgggtgctccagacgacgcttcgggccgatcctgaattcgggaag 120
gaaacggttcggctaatcaggtcctctaaaatataacgaagcactacagagggagttcct 180
cagaggacatcgtatcaaccgaagaacgaagcgccgaaaggactgatcaaaacaggagta 240
ggtagggatgtgtgagtacctaaactttccatacctgacataaaatcatcatggtgcttc 300
agacctgtttgatgaggcgagggcggaggccgcattgtattttcgttccttccttctttt 360
tgttagtatatctnagggttccatcgtaaaatggaatcttccagctctactagtaattag 420
aacaatagttctgatgtcgtgcgtcaagctttttcagatgactgccaaaaacccatcatg 480
ggtatggacaaaagcagtaatcggagtcacaacgccgcattttccttcatgatttccgtc 540
: aaccggagaggtcggaggaggactccggccacatgtgatgcgaagaagtacatggcgcca 600
tggttctaacctcttatagtctgaaaatgcgcggaggccagcgaagccaagtccgggaac 660

Cgttcttgtcatggtttcagtattgtttcgctaaacattctatccgattcgcgataggtg 720

ngCtgccaCCgaaggttgtatccttaaagctttggtaagtacggagtacggaaatggaa 780



cgttcttgtcatggtttcagtattgtttcgctaaacattctatccgattcgcgataggtg 720

cggct gccaccgaaggtt gt at cctt aaagcttt ggt aagt acggagt acggaaat ggaa 780 WO

01/ 79507 -35 6 OCT 2004 PCT/ NLOL/ 003?1 t saa aaaaCCBfAEfOOCT 2004
acgcgccgc C ttccat cggtatcctccgcatgct ccgccaaaaaaag

‘cgggtgat gt ?&ﬁ qa0gat at aagagacaagat gc%’ébacccgccccct t cccat ct g&6FEN-01/00301
cggttgcccacgtcgecgt cgactgettgtccgettcctacct gcagectctttcagaga960

ccat caaac ATGCGTACTCTTACGT TCGT GCTGECAGCCGCCCCGGTAECTGIGCTTGCC 1020 MR T L T

FVL 8

AT CT O SR e S S S P o S oS PaRRARY A 030 %% P L W
G Q C acguactigageteaatast oigidicaaga sl g XX XXIIeHonACEEI EAGARGT G140 G G
Q GWT G CCACGACCTGCCGITTCt GGCGCAGTATGCCAATTCGICAAgt cagt aact gecttttatt 1200

P T T CIBEqsckagIEcgrrgtegectgctigtecgcttecctacctgecagectetttcagaga 960

tettttctelol %tr (ﬁ ta ct% ttct cats%tcg%éﬁé%g 1020
;g;? tc: g%:ifa?%i@éiﬁﬁ%ﬁ%é %CC% : T CC%T aA‘écaés 380 DWY S Q

gA\éOIZ &Z&TSMC@CE%?G@GGC&STgtatgtaété_ti._%\ccgrttactcggaaaatagtcaccaé:tﬁ&o 1_|Q8_C|)_ SsST

STPAPTGGGGSGT
| EG&U@S@S&GMAWWWAA@W@WMO 164D H D K
FKAKGKLYFGTEI DH"- GGQGWTG6O NN
CTACCATCHGAACAAGAATERET]. AL PRI LR FST OO AG 1260 1 X o b
NAL TN ¥ KKDPFGE VvV C Q F V N
TCACGAGAACAGCCTTGAAGT GCGATGCTACTGAGCgt gagt gacctctcetcecttctcece 1620 HE N S L
K WD A:cr:tEtptctctgggattacgatttcgttttgcacttagcttggttctgcatttcattgt 1260

t acgagccggtt cgaggct gacat t gcgcgat t ct agCGAGCCL680 S R
gacaat af:a(;tt%%%tgtaf%tt:tct ttgtgtgg gtg%ggggtgttattagcc%cgc]:taaaggccatttgctaac 1320

aaatctceecagTGACTGGTACTCCCAATGCGTGCCCGGATCGAGCAACCCTCCTACGGG 1380
b W Y S 0 C V P G S §S N P P T G

CACCACCAGCAGCACCACTGGAAGCACCCCGGCTCCTACTGGCGGCGGCGGCAGCGGARC 1440
T T § 838 T T G 8 T P A P T G G G G S G T

CGGCCTCCACGACARATTCAAGGCCAAGGGCAAGCTC TACT TCGGAACCGAGATCGATCA 1500
G L H DK F KA K G KL Y F GTTETID H

CTACCATCTCAACAACAATGCCTTGACCAACATTGTCAAGAAAGACTTTGGTCAAGTCAC 1560
Y H L N N N A L TN I V K X D F G Q VvV T

TCACGAGAACAGCTTGAAGTGGGATGCTACTGAGCgtgagtga cctctectecttetece 1620
H E N s L K W D A T E P

gacaataatagataattacgagccggttcgaggctgacattgcgcgattctagCGAGCC 1680
S R

GCAATCAATTCAACTTTGCCAACGCCGACGCGGTTGTCAACTTTGCCCAGGCCAACGGCA 1740
N O F N FANA ADA AVVNTFI AUOT AING K

AGCTCATCCGCGGCCACACCCTCCTCTGGCACTCTCAGCTGCCGCAGTGGGTGCAGAACA 1800
L T R G H T UL L WH S QL P .Q W V Q N I

TCAACGACCGCAACACCTTGACCCAGGTCATCGAGAACCACGTCACCACCCTTGTCACTC 1860
N D RNTULTQV I ENUHUV.T T L V T R

'GCTACAAGGGCAAGATCCTCCACTGGGACGTCGTTAACGAGATCTTTGCCGAGGACGGCT 1920
Y K 6 K I L HW D V VvV NE I F A E D G B8

CGCTCCGCGACAGCGTCTTCAGCCGCGTCCTCGGCGAGGACTTTGTCGGCATCGCCTTCC‘ 1980
L R D S V F S RV L G EDF V g I A F R

GCGCCGCCCGCGCCGCCGATCCCAACGCCAAGCTCTACATCAACGACTACAACCTCGACA 2040
- A A R A A D P N A K L Y I N D Y N L D I

TTGCCAACTACGCCAAGGTGACCCGGGGCATGGTCGAGAAGGTCAACAAGTGGATCGCCC 2100
AN Y A KV T R GM V E K V N K W I a2 ¢



GCAATCAATTCAACT TTGCCAACGCCGACCCGGT TGTCAACT TTGCCCAGGCCAACGECA 1740 N Q F N F

ANADAVVNFAQANGK
AGCTCATCCGCGGECCACACCCTCCTCTGECACTCTCAGCTGCCECAGTGGGTGCAGAACA 1800 L I R G H

TLLWHSQLPQWVQN I B OCT 2004
TCAACGACCORAAEASKIT T GACCCAGGT CATCGAGAABEBACGT CACCACCCTTGTCACT o cdSkifoiosbR N T

LTQVI ENHVTTLVTR
GCT ACAAGGGCAAGAT CCT CCACT GBGACGT CGTTAACGAGATCTTTGCCGAGGACGECT 1920 I K G K

T cEsmgc;z;pcg;@'lggcgcmccmrsCCACCTGGCCGGGCCCGGCGGGTGGA 2160
H o&cgcgr cCocCeréeTEaRareaAtTET GReGBC AR e CcTBro® 1880 L R D S V

F S R VAcp@e%&GECMG&iC&&ﬁGc&?%%%&&&ﬁgW%% 22201 A A
CCCCCECCEECECCHCUGATEECGAA

DPNAKLYI NDYNLDI
TTGCCAAGTACCABCAACHZS ¢1¢ CACATKASECAER0 AodbY A K

VTRGRBVIE R VENK W J;A @v\@ o&/ 7950Y 286D 6YOQT 2004/ BCF ANLO /00301

CCTGGCCGEECCOGECGRGTGRA 2160 G 1 P I D
AC{I%§§¥ GTCGGCATCACCGTCTGGGGCGTCTCTGACAAG 2340
ACA SocterbadcalcicaiodrcmaErck 2820 T A A G V

PDA LAch.GchGéA@G'ﬁc@AééplécﬁchccccmcmTTCGACAGCAACTACCAGC&:A(AAAGGCGG 2400

TCGOCAT CACCBAGET GRAGAT GGORGEBGCET COGOCAACGECT ACCF CACCGT CAT GA 2280 A1 T E L
DI AGASANDYLTVMN | |
Aceccmégf ' a. AR A POCCPCEIEAN NG CACCEM FQuNEEtR840 M@ L Q V
sKkcVve MY Wwel ¥pXk b

éﬁgﬁé@%@g@%@%@g@gﬁgmﬁ%ﬁwgg&%gmmt90 2HRSS

CATACAAR GaA G ChddaNAHEGEh heiAAg a0 e gt Al@ichabt b bt eonpdRR888aaaa 2580

| aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaactcaaaaacaaaaatgatccaacatgatt 2640
cgaaatggcgaccttgcaaatgcacacctcagataataccactatacaatacaccttaaa 2700
tggcacctaaatccatttgtctgcggtcatagacggggcttaagaagcctgggatgcagg 2760
tgtcgatgcaagggttacgtcagtgtatgatatgagtatgaaCCatgctgtctgggtaat 2820
tctccactttccctccccttacgactcttcgggtgtgcctctctagaaagtcgactcctg 2880
gcgcctcagatcgccctttggctctgttcggtacaatgacgtccgctggtttcttccaaa 2940

gaccaggtatttctcccgtggcaacaaagaataccaaatacctatatcgaaccgtagtct 3000

tctgataattagatgtctctcaaggegegg 3030

SEQ ID No. 4

Amino acid seqguence of complete Chrysosporium Xyll proteln “The
signal peptide (1-20) is shown in italic letters and the cellulose
binding domain (22-53) is shown in bold underlined letters.

1 MRTLTFVLAA APVAVLAQSP LHGQCGGQGW TGPTTCVSGA VCQFVNDWYS
51 QCVPGSSNPP TGTTSSTTGS TPAPTGGGGS GTGLHDKFKA KGKLYFGTEI
101 DHYHLNNNAL TNIVKKDFGQ VTENSLKWDA TEPSRNQFNF ANADAVVNFA
151 QANGKLIRGH TLLWHSQLPQ WVONINDRNT LTQVIENHVT TLVTRYKGKI
201 LHWDVVNEIF AEDGSLRDSV FSRVtGEDFV GIAFRAARAA DPNAKLYIND
251 YNLDIANYAK VTRGMVEKVN KWIAQGIPID GIGTQCHLAG PGGWNTAAGV
301 PDALKALAARA NVKEIAITEL DIAGASANDY LTVMNACLQV SKCVGITVWG

351 VSDKDSWRSS SNPLLFDSNY QPKAAYNALI NAL*



2460 YNAL I NAL*

gct aggaggaaagaggggaagt gaggt aatt agct aggacaggcaaat ct agcagcaatt 2520

" at aagt caacact at at aaaat att cct at aat ggcttgt gcttcggt gt gcaaaaaaaa2580
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaact caaaaacaaaaat gat ccaacat gatt 2648T 2004
cgaaat ggcgwoaiigsiraat gcacacct cagat aat-décact at acaat acacct t aag¢AG9Lo1/00301
t ggcacctaaatccatttgtctgcggt cat agacggggctt aagaagcct gggat gcagg2760

t gt cgat gcaagggtt acgt cagt gt at gat at gagt at gaaccat gct gt ct gggt aat 2820
tctccact?@%cﬁSCEECtPacgactcttcgggtgtgcctctctagaaagtcgactcct92880

gcgcctc t ccctttg tctatt acaat acgtcc ctggtttcttccaaa2940

gaccaggt g§ L g 9 £.90 °m°ter

tct gat aafi gcpjg gag,g @ggg °§g Erﬁ%e of
conpl ete Chrysosporlun1XyI proteln. S|gna e ( s "Shown in

italic IEgagaagcaadghbea@eﬁdudayaattbtf@&g&taﬁ&&agacééﬁbéﬁﬁcd@ia&B@&ﬂ é¢ bold
underlined letters. 1 MRTLTFVLAA APVAVLAQSP LWGEQCGEQGW TGPTTCVSGA

VCOQF VNDVES t oyt a oE PSSR IRG I ESS F TSy (TRRARIDCECESt STaHBKIGA tHEGREYFGIEl 101
DHYHLNN NI i E A_TEPSRNOFNE ANADAVVNFA 151 QANGKLI| RGH
TLLWHSQS Fﬁgg%ci mé@f ‘%ﬁﬁ'\?g@% tcC3pe t eRATAGEECAEPRs L REsY

FSRVLGEQE%ﬁ@%éSE@@&%ﬁF YRP Loy

G GTQCHLAG P s o ATy B o gt %@%ﬁ
SKCVA T\gﬁ@cgﬁgat%WﬁﬁEttE@&j&a@é@é&&&chcé@@&iéZ&5@73(ﬁo OCT
2004 -37- PCT/NLO1/00301 SEQ I D No; 5 DNA sequence of partial
ChrysosﬁﬁFﬁ@ﬁQEFEEt@EEﬂFﬁ%ﬁﬂﬁhatﬁgtEﬁ@ﬁﬁﬁ&ﬂcgCséq9€¢ﬂﬂﬁptqaqgﬁﬁtects%@hence
(o35 A L AL OB SRR  (AGBE o LI R B QYL S RS %2 ™
t gagcagGeawagage PRIk g g8SCARFIRYL S LE éﬁéﬁﬂg
gtatcgtacttcgta%gggﬁgtttgatttggtgacggtgcttttcaégéc cgan§Qg8t§§6 480

aaat cgg@gscaagtt et tegdicagacat gt gaciacggeateggacoidggeaaadty s40
accccgtc acacggg%g catccttccattgcaagcgatcactcgcagggcgtgacgat 240

gaacgag I EFEGH g R GEa5E6GakIrrRATAEEEAEIBO0 600
360
oot at gongeredd g S A R R R B f e e e

(e )

85999 €60
gcggogt @mggaagat&@wm%gtggewﬁa@%%gaggﬂmggﬁ%g%gé@& 720

gcccgggacatcggacgtcagetegecagecacccaaaaccggteccgatectactegettac 780
tgtggtagttcaggtacttttgagtagtaaaaacgctacggcagggceggggggttccce 840
ggtgacggaggtgcctetgecggtggegaacatcccacgcactetegagectacggtgacae 900
ctcgtgtectgttggtettgcaatgetggggcggcaggaaatgegtecgegetecteccecgg 960
ccaagacctaaaacagacagcgccgcaaagtcgctecactagcacegecgaaacgaagatge 1020
cccacctcaacgcaatctgtgatgcaagcaattgggaaggctcaccccacctcagcgagg 1080
ggctcaaccatttttattatcagctcatgccaccacaacatgactgttttctttccttgc 1140
tecatcccacatttgacaaaaatcgtcgattaatctctttecatacaggecgtecgegete 1200l
tgataaccacataaaagtctcttcagtcaacagctcaaagctccétcatccctccaggta.1260
agcagccaaagagctcccccacggaccécgcactgcctcatcccgcctgtétcggacctg 1320
cgcgacccagcagagaatcccaaacctttgctgcttgctgcccggttccggactgagctg 1380
caacccaagcctttaaagagcttttcccttctcccacggtgtcaactctgtcctatccct 1440
ccgacatccgttgagctcaacaactccccgaaccttttaccchcgccgagétacccctc 1500

catcaaaccaccctgacagctcgctcactcacctccccacatcacagaaatcaaaATGAC 1560
M T

TATCAAGGTCGGCATCAACGGTTTCGGCCGTATCGGCCGTATCGTCTTCCGCARCTCCAT 1620
I K Vv 6 I NG F G R I GUR I V FRDNIS I -

CGAGCACTCGGATGTCGAGATCGTTGCCGTCARCGACCCCTTCATTGAGCCCAAGTACGE 1680



ggcccagttttagccgttcccgtccgtttcctaccggaccatgattttcgt gaaccattg 540

caat cccgaagcgcatttccgacgttaaggagttacctccgct gcccagaattcatgatc 600

gt ggccggct caaggcagcgt ggcggggcat ccgt gt caagct cccaggaggaggt gcgce CT 2004
gat t t caaat rpgigRspHaaacaggccaagact ggct ggccaaaaaaaggagegt agacg, L01/60301
gcccgggacat cggacgt cagct cgcagccacccaaaaccggt ccgat ct act cgcttac

t gt ggt agt t caggt acttt t gagt agt aaaaacgct acggcagggccggggggttcccc 840

ggt gacggagyt gccisct gcgyt ggcgnacat gccgcggaas cteegagctacggtgagac Y0@
ctcgtgtcctgttggtcttgcaat gct ggggcggcaggaaat gcgt cgcget cctcccgg 960
ccaagacc?%&?e?é!gfégééagé‘géé‘g‘a%g{cwgpgacciagm@}maaacg@mmab&m1740
cccacct cgcaat ct gt gat gcaagcaat t aaggct caccccacct cagcga 1080
goct canCRRiTTy caﬁﬁgﬁ?a%%’q%ﬁﬁ@@&eﬂ%@aﬁ%@ﬁ%@eﬁgﬁ%@ TR 1800
tcatcccacattt gacaaaaat cgtcgattaatctctttccat acaggccgtc cgtbté( 1700 ~

t gat aac GRAIEAZEghCECTA TN RRRCAAAL EAREEEI It rGBLE AR €49 A 73801 g 60
agcagccadagagcliccHccacgyaaccagcact gecct caH coacgget gt atcggaact ¢ 1320 —
cgcgacccagcagagaat cccaaacctttgctgcttgcectgcccggttccggact gagectg 1380
caaccc aé‘g%ﬁéﬁ%%ﬁﬁ@'&@%@cm%%% MACCASCCARERATTACA TEIHRGGAA01 920
ccgacat céyt Cgalfct Baatadtt dccdgadccEt tRactccycdecagkt R cdet @ 1800 -

AT A A R R R R SRt 88 0 b v

| NGFGRI GRI VFRNSI _
CGAGCACTCGCGAT G SN TGT OO BEE CAACBA A T TCAE T RACCa G EAGEE 6802 W)
01/ 795073 BCTL2004 G- 3B- APCK/ NROYOOBOT ESH 8 -D \SEAd WARV NDPF 1| EP

CKYA- Tata %%ﬁgﬁtttccttcctc cgttctttcctgttccat cgaca tacgagat 1740 B
e A R R R i

H G| FoNcEcdrécacohdeAadicBokcteMe e cGCCARGETCATCCACGACARGTTCGGE
CGGCAAGABGCE CAAGTT CTACACT GAGEGEEMIECGECEAARATY CCET GRARCGRA £S§§ M®krv

KFYTER?PANI PW?E -
ACTGGT AGCCERBRA2G A E Y

CEEER GRCCACCETTT IS CRTACEA!

12 ESTGYWE FP2Ir ¥kTAB .V H 5 Y T A T 0 K T V D -

GCCCA _ 2040 _AHL K
A BT T R TG T AR RDER A,

ATGTACGTCATGGACGT CAACGAGAAGACCT AccacaciacdiodiaderEaréretaat 2300 MY v M

G V N BARCACTGAET GG UGCRAAGHCEG -G CARGGTCATCCCTGAGCTCAACGGCAAGCTCACE 2340
STGAAKAVGKVIPELNGKLT‘-—

GGCATGTCCCTCCGTGTCCCCACCCCCAACGTTTCCGTTGTCGACCTCACCTGCCGCCTC 2400
G M s L RV P T P NV §S§ V VDILTTCTUR L -

GAGAAGGAGGCTACCTACGACGACATCAAGGCCGCCATCAAGGAGGCCGCCGCCGGCCCC 2460
E K E A T Y b DI K A A I K E A A A G P -
CgCAﬁGthgagttatctggttcctttttttttttttggagaacgacacatgctgataaa 2520
acccagGCATCCTCGACTACACTGAGGj2547

I L D Y T E

SEQ ID No. 6

Aminq ac@d of partial Chrysosporium GPD1 protein (the C—terminus is
lacking in the sequence available). '

MTIKVGINGF GRIGRIVFRN SIEHSDVEIV AVNDPFIEPK YAEYMLKYDS
THGIFNGTIA VEGNDLIVNG KRVKFYTER? PANIPW?ETG AEYI?ESTGV
FT?T?KASAH LKGGAKRVII SAPSADAPMY VMGVNEKTYD GKAQVISNAS
CTTNCLAPLA KVIHDKFGLV EGLMTTVHSY TATQKTVDGP SAKDWRGGRG‘
ARAONIIPSST GAAKAVGKVI PELNGKLTGM SLRVPTPNVS VVDLTCRLEK

EATYDDIKAA IKEABAGPLK GILDYTE



GCCTCGI GCACCACCAACT GCCTGGECTCCCCTCECCAAGGT CATCCACGACAAGTTCGEC 2160 A S C T
TNCLAPLAKVI HDKFG

CTCGTTGAGGGT CTCATGACCACCGT CCACT CCTACACT GCCACCCAGAAGACCGT CGAT g?a%(ll 2£]|U&V EG
LMTTVHSYTATQKTVD

GGT CCCT CT GBEAMBEHCT GGCGT GGT GBCCGT GGT GCBR&CT CAGAACAT CATCCCCAGBCA 2N M1/0B30P S A
KDWRGGRGAAQNI I PS-

AGCACT GECGCCECCAAGGECCGT CGECAAGGTCATCCCTGAGCTCAACGGECAAGCTCACC 2340 S T GA A
KAVG | ELNGKLT-

GGCATGT CCCCACCCCCAACGTTTCCGTTGTCGACCTCACCTGCCGCCTC 2400 G M S L
RVPTPNVSVVDLTCRL

TYDDI A]F

CTCARGEG gag! § Eﬁtglﬁﬁ/t"&&‘f‘?ﬂctl’{‘ il 1@5@%%%%5&@&@@ with the
acccagGCATCCTRENGTA 1 o, 2 of ot BBt Ry aPIcA A0 H SR
partial Chrysosporium D1 prot ern he t'er m nus in

sequence avai mamb idshithisly@eNGEnticr] mhwﬁmbﬁbﬁﬁﬁg)}ﬂt\éfmﬁﬁioaew S64hdeKYDS
THG FNGTI A V %&5%5&% %V\PETG AEYIl ?ESTGV  FT?T?KASAH
LKGGAKRVI | | SNAS CTTNCLAPLA KVI HDKFGLV
EGLMITVHSY TATQKTVDGP SAKDWRGGRG  AAQNI | PSST GAAKAVGEKVI PELNGKLTGM

SLRVPTPNVE WAL pefinK cofrésh¥ | KEARATISr i BA9G0 | M 6
OCT 2004 - 39- PCT/ NLStl)IO 301 %A@OA protein cgrre?g%zﬁdsypg}gto ?&?‘%@s&%m um
gl ycosyl hydrethihiting afleagt ?O%eammamd ndentidy [|aeaﬂsterm%dahy RIS algoettim tly |

0. 2 or . pa O AREATNS AT SRR pLSER 58 R0, AP ERRE et e wdenat ol

are identi cal cintigtitngs aaﬁfoe&wdma @ lidenfitalt 8Qha BbABSRAIFheSOAHEN AR andind46
or 394-526 of SEQ I D No. rotein corresponding to a Chrysosporium
gl ycosyl hydrasidassduenss ]'9/3191' 25%%% pf BERJDANos bast 70% ami noaci d identity [
as determ ned by BLAST al gorlthm] with the amno acid sequence of SEQ ID

No. 4 or 3 pagt ]c))rottﬁﬁr CBfreHOUAD zleéﬁrtys ;99,”:%![)%69%5 d]gseaﬂrﬁi‘? ""fb ch

are identical e corresponding part-o sequenc
| -133. or 2526x‘hﬂﬁtmg aSl:'@sﬂ 6> Fcamioacsd ukqmny)[as mlatbﬁihhﬁlpb}ﬂﬁ%'lt 8lgdrithm ]

Chrysospori um CoS hydr ol ase fa 0
y P wﬁh Yie a:¥nno cE sequence otnkﬁé I}) No. 4 or a part thereof having at least 20
contiguous amino acids which are 1dent1cal to the corresponding part of the amino
acid sequence 1-383 of SEQ ID No. 4. |

4. A a protein comresponding to a glycosyl hydrolase family 10 and comprising a
cellulose-binding domain lhaving at least 55% aminoacid identity with the aﬁiino
acid sequence 22-53 and/or having at least 20 contiguous amino acids from amino
acid sequence 22-53 of SEQ ID No. 4, and/or having one of the aminoacids F, W

and Y at relative position 44.

5. A protein comesponding to a Chrysosporium glyceraldehyde phosphate
_ dehydrogenase, exhibiting at least 86% amino acid identity [ as determined by
BLAST algorithm ) with the partial amino acid sequence of SEQ ID No. 6 or a part
thereof having at least 20 contiguous amino acids which are identical to the

corresponding part of the amino acid sequence 1-277 of SEQ ID No. 6.

76. A process of hydrolysing p-glucosidic bonds, comprising the use of an enzyme

according to claim 1.



exhibiting at |east 65% am noacid identity [ as determ ned by BLAST
algorithm] wth the am no acid sequence of SEQ ID No. 4 or a part thereof
having at |east 20 contiguous am no acids which are identicabk 087 2606
correspondvo@ipedey of the amno acid sémuence 1-383 of SEQJLN/fserd A
a protein corresponding to a glycosyl hydrolase famly 10 and conprising a
cel | ul ose-bi ndi ng domai n having at |east 55% am noacid identity with the
amino acid seyyroess 1- BIrelpsingr p-Relosidic VonlE ST mpBitO thé WIOWT Qﬂne'ﬂ?yxﬂﬁ' ds
fromamno acid sequence 22-53 of SEQ ID No. 4, and/or having one of  the
ami noaci ds F, 399“3 tyclgmeBoidve position 44. 5. A protein corresponding
to a Chrysosporium gl yceral dehyde phosphate dehydrogenase, exhibiting at

the par 18 any naaet Aepoceqinke endRiEy Bt Pine Yol ofe SPHabTH 5,201 no

at least 20 conti giu.ous_ am no acids which are identical to the
cor r espondi ng Aaveleigfacidssquerica soapridinge Ueast 20%-f e aficlShidds RohRinddl inGhe A

process of hydsol ysi p-gl ucasi di c .bonds, conprising the use of an enzyne
according to |£Pﬁ1°f39‘§ rﬁé?“?ggfle nygleis prichsremenceo! aagone of SRIPINDs
process of hyda®lysi ng R-xyl osidic bonds, conprising the use of an enzyne
according to claim2, 3 or 4. 8. A nucleic acid sequence encoding a protein

~according é‘? any one of claims"1-5. 9. A nucleic acid sequence conprising
at | east 8% & DURlgICHaGd conplaet emmprisinga nyeleip eacids 'exprgssiondéguiptong repiom

t he nucl ei c ag] n { DNo's 1,.. 3 and 10. A,
nucl ei c acid g%%‘ﬁ?fﬁgﬁ @g%{)'grp;% ?’%‘69 %%ﬁgaé e?iEl@ @8 i%p Wﬁ?@ggirﬁﬂpf‘égdpﬁt%‘f’élc
region deri veddfsequerchrofsospend bMSBLPIDaANGRAL, M ahbes,ﬁgpemgg%qgﬂég%(w of
the nucleic acid Seguence of any one of SEQID No's 1, 3 and 5,
oper at i onal | yR¥§igic@gidssquence gaeeding applypeptidecidaterstodi ng a pol ypepti de of
interest. 11. A reconbinant mcrobial strain, preferably a fungal strain,
cont ai ni ng}.a AUet&ShBindsd Hicrs 3 ' .one. of . cl ai 8-10
and capable of ex%?glggligﬂnlgmtrﬁg 'poi Y egﬁé?‘{&g} g%(l:& eg@%t?’ W&B‘&i%ﬁ‘ﬁﬂ&la&%
aci d sequencesequéncefagpootipg Sooinypoad usfi aigims (301 §; P&t icagabls 10T JexpreRiipt fHCt
according to ¢laim.0 or%%fi.bgtﬁrob'_al strain according to claim1l1l. 13. An
igi

ol i gonucl eoti%oelyﬁ‘?p(s &g cofing pudleic pgidsequensgous nucl eoti des of the
- nucleic acid sequence of any one of SEQID No's-1, 3 and 5, or its

conpl enent2. 1A.préeess lof gesuiein2od FQE’P%@%E §r°§%’f*§‘& %cwgrﬁf-nl@ cﬁ;?t:lai 26 o the

U
probe is 20-50_ nucleotides in [ength. 15. onucl eot °’de pro
accor di ng t o BicEpbiahstrain accardingity damdhe probe is labelled with a
det ect abl e | abel .

13. An oligonucleotide prdbe comprising at least 15 contiguous nucleotides of the

nucleic acid sequence of any one of SEQ ID No’s 1, 3 and 5, or its complement.

14. An oligonucleotide probe according to claim 13, wherein the probe -is 20-50
nucleotides in length. - |

15. An oligonucleotide probe according to claim 13 or 14, wherein the probe is labelled
with a detectable label. |





