WD 2006/ 117482 PCT/FR2006/ 000998 - 1 abfB-1 gene of
Penicilliun1funicu|os%mmmumwuww|mmion relates to the
abfB-1 gene isolated f | i um funi cul osum and

t hayo Alfds 1 ppagpepti de 5ieneoded by thi PEEMmRITME NQPP0998
an a-L-arabi nofuranosidase B activity. Penicillium

funiculosumis a Talaronyces'bélﬁnging to the

Asper gi | | eacap w1 Ygedd eof SPbsai & HN1 Dlimt Bisicd Dosum

m croorgani sm from numer ous organi ¢ substrates which

are subject to aerial or agueous contam nation shows

t hathé¢ hisvénngua pedsessesa tlwgebdB-lydeokytisplated from

enz $.0f,a surpris hn u t hi :
enz%na%lc %ou?taanlanﬁSH% ?%éd g@ﬁirl%ﬁﬁig't Ol%Peptlde
515 emeodedobynehizatgere okayhegnaruratl orgninofuranosidase

substan ﬁff 1t@nd makes it possible to inprove their
di gest | It WO 99/57325 thus describes a
Pen|C|II|un1funicqusun1 strain called I M 378536 which
pr 01?@1%.?(51 21 Mgt lﬂzﬁu;lfuld@lﬂd/ mﬁﬁ whi "E&lléiﬁor@ﬁf:éé Chleaknying to
sui tabl e. as ani ee wev t he enzynmatic .
cockti| & QﬁﬁéziF%@' §§WF&VII|Jﬁ??unf€ﬁ1osdﬁ1 av8f this
i1o0notmbeesobgachsmi catdy rohenracter ozgantic asybgreates which

extent . lu%q%%qj eg! yaef!f di n'bg:edacﬂ}’é‘@gé CbnaAY ABLEOn shows

actiVTties” such as - Xyl anases gl'ucanases are
genéh@tlythﬁasuﬁéég@ﬁ 290§ﬁ@359ﬂnﬂﬁznﬁ%ﬂQQH(ﬁﬁm hydrolytic

obt gh pefes These ActdMigdias nd efdieeney y ankr agkkonoef this

the enzymatic popul ation pre he cockt a
an?%éYW%FbFyFFEﬂﬁﬁﬁﬂouﬁHsa&éﬁ?@edk??é mCRGE %PF&F@ towards

1530 €lastiebullgniche zaedond gl ysacabhanrdé rezemie adtlestances
cel l ulose |n m

cha?‘%%t gl,a, s5d POSSl%lfgs Thll%pg?_ggp hsélr digestibility.

e varili e
-het@@o@@lﬂﬂ&@ﬁhatﬂmd@s dQﬁ‘CI\MhQﬂ'] at héepicaéiphm funiculosum

repgesgihatiyese@r anesanre a%ﬁ@bﬂan?rodﬁéééckﬁnﬁaxture of
gl ucans and mannans. Arabjnose,_in its 35 furfura

f or FRZYEeRi HBIIFHr it Rt RN bRy FHatable as animal feed.
a2dhet gpRePbySacCchald desesiighn@sc ar aboaanaiasd produced by

Penicillium funiculosum have not been biochemically
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25 the fermentation broths obtained. These activities
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Hemicellulolytic compounds derived from agriculture
30 constitute the second polysaccharide reserve after
cellulose in plant tissues. This group is characterized
by a wide variety of heteropolysaccharides, of which

the principle representatives are xylans, arabinans,

galactans, glucans and mannans. Arabinose, in its
35 furfural form, is widely represented among the
heteropolysaccharides such as arabinans and
arabinoxylans. Arabinan is a polymer with

arabinofuranose residues linked by a-1-5 bonds and it
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20 carbohydrates present in plants and they constitute a

major source of energy for animals. The enhancement of

the digestibility of these compounds is correlated with

the decrease in the degree of substitution of the

arabinosyl residues within the hemicellulolytic,

25 compounds (Brice, R.E., Morrison, I.M. 1982, Carbohydr.
Res. 101: 93-100).

The enzymes which hydrolyse the bonds between L-
arabinose residues have been isolated from
30 microorganisms such as bacteria or filamentous fungi.
Arabinosidases consist mainly of a-L-
arabinofuranosidases (EC 3.2;1.55) which are capable of
hydrolysing the non-reducing a-L-arabinofuranosyl
residues derived from L-arabinoxylan or compounds such

35 as arabinans and arabinogalactans.

The o-L-arabinofuranosidases (EC 3.2.1.55) have been

classified into two families of Glycoside Hydrolases
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furanosidase genes. The protein seqguence alignment
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the characteristics essential for the use of the
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applications.

Clinche et al. (J. Agric. Food Chem., 45, 2379-2383,
1997) have described three o-L-arabinofuranosidases
30 derived from Aspergillus terreus having a potential

application in oenology.

Gielkens et al. (Microbiology, 145, 735-741, 1999) have
described the Aspergillus nidulans abfB gene.

35
The Aspergillus kawachii and Aspergillus awamori abfB
'genes have been described by Koseki et al. (J. of

Bioscience and Bioengineering, Vol. 96, No. 3, 232-241,
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20 in this article."

Sakamoto et al. (FEBS Letters 560, 199-204, 2004) have

described the Penicillium  chrysogenum abnx - gene

encoding nevertheless an arabinase activity distinct
25 from the ABFB activity. |

However, these ABFB enzymes do not have the optimum
qualities required for application in animal feed.
Indeed, to be utilizable in animal feed, the ABFBs must
30 possess properties compatible with the treatments to
which the feedingstuffs intended for this feed are
subjected. In particular, the activity of the enzymes
used must be stable under the process temperature and
pH conditions, and, if possible, be optimum in the
35 preparation of these feedingstuffs and wunder the
conditions which exist in the digestive system of the

animals ingesting these feedingstuffs.
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pH conditions, and, if possible, be optimumin the 35
preparation of these feedingstuffs and under the
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Advant ageously, the ABFB enzymes according to th

i NVt | orPRR%EPE hi HAVBPET Aim t EFFEFAPGSe. Anot fignicillium
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20 Advantageously, the ABFB enzymes according to the

invention have a high optimum temperature.

Another advantage of the present invention is that the
expression of the Penicillium funiculosum ABFB-1 1is
25 naturally highly induced in this fungus under
conditions for the induction of cellulolytic and
hemicellulolytic enzymes (industrial-type culture
medium for the production of cellulolytic and
hemicelluleolytic enzymes) .
30
The enzymes according to the invention also have other
industrial or agroindustrial applications. There may be
mentioned in particular-the treatment of fruit juices,
the manufacture of - paper, the conversion of
35 hemicellulolytic biomass to fuel or chemical products,

the preparation of alcoholic drinks by fermentation.



i ndustrial or agroindustrial applications. There may

be nentioned in particular the treatnent of fruit

juices, the manufacture of .paper, the conversion of

35 wemees)1ipdysi c biomass to fuel or chedraRr2006/000998
products, the preparation of alcoholic drinks by
fermentation. WD 2006/ 117482 ~PET/FR2006/ 000998 - 6
Descr|ot|on of t e sequences SEQ ID No. 1: CGenonmic

. s Bni cul osum abf B-1 gene.

5 SEQ I D No 2: Sequence of the Penicillium
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poc$E©nTaD9]¥iOnn3i pgégﬁa §o?rb?‘e§gQ|D No. 2, - a
fragmentpafiot he: pi yQEPLi dpraf pSEQerD No. 2 20 haV|ng
an a-L-arabi nof uranosi dase B activity, - a pol ypeptide
havi ng an a-L-arabi nof uranosi dase B activity and
exhPescrhpt bon| efisthgoinyenhippy with the pol ypepti de
of SEQID No. 2. 25 The invention also relates to a
pol¥nucleot|de encodi ng an a-L-arabi nofuranosj dase B
act THPt PreeABEeANVEREAPENE SLGItESI Ty ARt g ety table
- th?rp@%fumhe@hﬂhawmﬁaersequepa&mmmigﬂm@ea polypeptide
position o] on. 2368 SEQ.I1.D No. 1 30 -
15thec$8F§ﬂu F%%tFBg 38%@8W§88u88 ¥pﬁgg%gFmeen posi tion
927 and postheopo2@3H8pbidSEQLI BENoIDINo. 2,

~ the polypeptide whose sequence is Dbetween

position 28 and position 507 of SEQ ID No. 2,

10

- a fragment of the polypeptide of SEQ ID No. 2
20 haviﬁg an oa-L-arabinofuranosidase B activity,
- a polypeptide having an oa-L-arabinofuranosidase
B activity and exhibiting at least 90% identity
with the polypeptide of SEQ ID No. 2.

25 - The invention also relates to a polynucleotide,
encoding an a-L-arabinofuranosidase B activity, chosen
from the following polynucleotides:

- the polynucleotide whose sequence 1is between
position 845 and position 2368 of SEQ ID No. 1,

30 - the polynucleotide whose sequence is between
position 927 and position 2368 of SEQ ID No. 1,

- a polynucleotide encoding a polypeptide as

defined above.

35 Another subject of the present invention is a
polynucleotide having the sequence represented by SEQ
ID No. 1 or the sequence complementary to SEQ ID No. 1.



- a polynucl eoti de encodi ng a pol ypeptide as defined
above. 35 Anot her subject of the present invention is
a polynucl eotide having the sequence represented by

SEQo 1 b s 117482 t he sequence conpl enent arpetd GrEEddd 200998
No. 1. WD 2006/ 117482 PCT/ FR2006/ 000998 - 7 The

invention also relates to exprédssion cassettes

conprising, in the direction of transcription; - a
pr eriFRALIQN f 1 MESP ol 13 FPR Hodt SHRHRYRFTSIR Fasspttes
pol ydist eotrigle Accondi agréecibe bAvenhheBripdndn: a
term nator sequence that is functiopal %9?%€$ sanme
nt

host or ganidm PiB™RRGFhet ) &t of “2H 8n & Dost

a vector compgarsisg; a pol ynucl eoti de according to the

st nvention and/ o AN, . £XPIESS] %I%c %%%1‘?1% €8cCPhdi "G Jhtion;
the invention. e Tnveniion also réelates to a host
organi sm I1&dransformed with. a . pol ynucl eotide

according to tbenihA¥EPt 5ARueARCXRERSIIOE LRSSV in the
according to the 1invention and/or a vector according

to the i nvefART®NC$H BRE2BHBBdi nent of the invention,

the host organism 20 is chosen fromyeasts and '

filanmentous fungi, Preferably, the hast organismis a . .
10Peﬁ%§¥$?ﬁn§u?%%?Engsﬁ Cst P .l?@'fﬁbﬁlﬁ%ﬁ1?%ﬂ$%i%ﬁ%51ng

relatps;ynualautﬂdu(3mnofdkhgiye tfhor anVﬁpt$Qn gnd/or an

COMDLLSL00; 8n POLYDEPLLAZBELEL Al NDo! enbhenyLAYEBLT ON,

or gani sm accordi ng Invention or a
fermentation broth of a host organi smaccording to

t hepjgventh@c i3 Prefigpablpe1ddds nubritd ondbst organism

additive_is in ligquid form_or i owdered for
15AnotFerstepeet dflgﬁe ?nv%?&Y%HFféggxg%ed?ﬁ@%¥€}?g to the
invention, an expression cassette according to the

invention and/or a vector according to the invention.

In one embodiment of the invention, the host organism

20 is chosen from yeaSts and filamentous fungi.

Preferably, the host organism 1is a Penicillium

funiculosum strain.

25 The invention also relates to a nutritional additive
for animals, comprising a polypeptide according to the
invention, a host organism according to the invention
or a fermentation broth of a host organism according to
the invention.

30
Preferably, this nutritional additive is in liquid form

or in powdered form.

Another aspect of the invention 1is a feedingstuff
35 comprising a nutritional base for animals and a
. nutritional additive for animals according to the

invention.



35 conpfising a nutritional base for animals and a
nutritional additive for animals according to the
i nvention. WO 2006/ 117482 PCT/ FR2006/ 000998 - 8 The

| NgAt3 9 A1 SP44€! ates to the use of an ABkdBr/Frr2006/000998
polypept| e according to the invention or a host
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i nvention or of a_host organi.sm accor di
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rypeptides havi ng an

a- L-arabi nof uranosi dase. B activity. Preferably, these
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10chat e~ 2B %?b?ﬂ Hr?ﬂ°§¥5b|nd?%?§ﬁosle Ilgo%E%%+Eﬁ#%E9nosyl'
c onpbidsisa c e A hée acbmavabdnof ur anosi dase B of the
Penicillium funicul osumstrain |ML378536 is
represented in SEQID No. 2. 30 The expression
"pobypbepertiedesi table for use in animal nutrition" is

undey st ogd l@nFean; &, o0t YLt e A0 relateé to ABFB
characteristics are such that it is suitable

15ani PRl YPPREFHAES on. NARENG hardle t er‘?‘sItJl%%a]éé%%ﬁ‘Hf%IPO?bﬁlase B
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The expression “a-L-arabinofuranosidase B”  is
20 understood to ~mean a-L-arabinofuranosidases
(EC 3.2.1.55) type B (GH 54) which catalyse the
hydrolysis of a-1,5, a-1,3 and a-1,2 bonds of the side
chains contained in arabinofuranosyl-oligosaccharide
compounds .
25
The o-L-arabinofuranosidase B of the Penicillium
funiculosum strain IMI378536 is represented in SEQ ID
No. 2.

30 The expression “polypeptide suitable for use in animal
nutrition” is understood to mean a polypeptide whose
characteristics are such that it is suitable for animal
nutrition. The characteristics essential for use in
animal nutrition are 1in particular the pH and the

35 temperature at which the enzyme is active. Indeed, the
pH of the digestive system of the animals is acidic and
it 1is therefore essential that the enzyme zremains

active at this pH, this being in order to preserve its



35 tenperature at which the enzyne is active. |ndeed,

the pH of the digestive systemof the animals is

acidic and it is therefore essential that the enzyne
rengbngoodPiygezat this pH this being Inp@fﬂﬁﬁzb@smoossa
preserve its WD 2006/117482 PCT/ FR2006/ 000998 -

activity in the hydrolysis of- the L-arabi nose

residues. In addition, conditioning the enzyme in a
nutRFELBAAY laddibe Verde Ly ithefani il L faeb iHees vegsidues.

tr e@ﬁﬁ%@ﬁ@@h acbeaPel Ghihg Q:ﬁl%at&{zﬁiﬁ@nlﬁo%m nutrl tional
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te rature f enz s used
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actundey athanzzmqqﬁsﬁ pepnflot iexanpl @ndlesis t hantscular the
preE@&BQEXth éscggagtlonélso according to one _
enbodi ment of the present invention, the pol ypeptide
exhi bits an opti num a-L- arablnofuranosidase B activity

15 RetweghngH 2 apde pan@oamée&or&f nghteo p&d@eefter £16}G|ention
enbodlnent of the gres n i nventi on
bi

ol BPt S3H RERE 5 268 k- B AR Py RS fdase B
t enpetatticgs &t eatrer athdnc2(H porficrenpra@pliee.less than 5,

Ef%%%gkgb mt,j,he 1peggsype ide of ”bsls&resgg&okayﬁ tiqn, one
as - an o ar abi no- furanosi dase activ at

a temﬂp@riamané of £ béthseePregeTt andn VAT, 1 qfbr etbneefmﬁhp ptide
bet @ﬁﬁmeQQ ang éé&maé hn@a&raeﬂﬁ{orfe&a@mq@a@wts tbeivity

%peptl es_accord to the invention are
lE59Iy BSYP&Fed! Fhen oPapépPlde of SEQID No. 2
possesses in particular N glycosylation sites at :
am aC|d 92 and at am.nq acid 376. ref re
errboaC fn thg aspa#%gfa reé#dugé)al 5%po§Ft|g% goPresent
andig¥énsfionhe pbkypeplyvrerbidSEQKBiNots2 amr ea-L-arabino-
gl ny§¥.l’1@E.eLGas-le-h§ a&@&é@g,noi@f ac%e@%%%r%sm greater than

Penicillium
20 room temperature. Preferably, the polypeptide _of the

93]

present- invention has an optimum a-L-arabino-
furanosidase B activity at a temperature of between
40°C and 70°C, more preferably between 50°C and 65°C.

25 In a preferred embodiment, the polypeptides according
to the invention are glycosylated. The polypeptide of
SEQ ID No. 2 possesses 1in particular N-glycosylation
sites at amino acid 92 and at amino acid 376. In a
preferred embodiment, the asparagin residues at

30 position 92 and 376 of the polypeptide of SEQ ID No. 2
are glycosylated.

The ~a-L-arabinofuranosidase B of Penicillium
funiculosum 1is an enzyme secreted by the fungus into
35 its extracellular environment. The polypeptide of SEQ
ID No. 2 thus comprises a signal peptide of 27 amino
acids. The subject of the invention is also the mature

polypeptide obtained after cleaving the signal peptide.



. funi culosumis an enzyne secreted by the fungus into
35 its extracellular environnent. The pol ypepti de of
SEQ ID No. 2 thus conprises a signal peptide of 27
amwy 2004 As174d®e subj ect of the inventi opgrs/E=006/v00998

mat ure pol ypepti de obtai ned after cleaving the signal
peptide. WO 2006/ 117482 PCT/FRX06/ 000998 - 10 In
particular, the invention relates to the polypeptide

whode RFukietrT s BRewtBRepbirRi R 128°8nFpddit iRpRFPELde
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relates to. agnents o

ar afh ngd Uranesi daser Bracb gyt Ynodbheotgami shr agment " of
a polypeptide denotes a pol ypeptide conprising a

portion but not the entire 15 pol ypeptide from which
i tisheerivedntIba | mlesd | onel Aussr eltat esttagments of  the

pol ptide. conprisin fraﬂgent of . at st 100 __
lO20 ,%?pﬁb%eor 0 an%a?]o aci ds 1\(])?' t2he 1'|Lc§”§?lyﬁ|o%pti‘-’lcﬂa -k

of BEPiDrNoraosPPsFhBsattaghent of the pol ypeptide

of SEQID No. 2 preserves its a-L-arabinofuranosi dase

B activity. The invention therefore relates_to the
bi oy cArr actinpegmentagnefifs & (PRLYREDPEPEi deepptes a

SEQéRPept 2de TROMMAIIBindi al ogbeal by akid veofr agnenténtire

denotes a fr t of a.25 po]ypeptide.preserying the . .
157 QU TOREBY S TR pBi e, SF 1 O WACEH JFE T < h8y | VRt ion
Thetiiol pglaakby tacta ol fpagnede scofipt heipgl gpdptaigient of
of . t p er t f t f b
FECHRR gk, 4%, PIOAELABY' 1, G ARIET Ll of e

Peni c

bi oPebvRePtidacet veERr &EBniAt s2- 30 have an

rumrtuni cu

a- L- ar abi nof uranosi dase B activity. The nethods for
reparin [
poPreparing:tragments of g polypeplide se of seq I No. 2

25

30

35

preserves its a-L-arabinofuranosidase B activity. The
invention therefore relates to the biologically active
fragments of the polypeptide of SEQ ID No. 2. The term
“biologically active fragment” denotes a fragment of a
polypeptide preserving the function of the polypeptide
from which it is derived. The biologically active
fragments of the polypeptide of SEQ ID No. 2 thus
preserve the function of the Penicillium funiculosum
ABFB-1 polypeptide. These biologically active fragments

have an oa-L-arabinofuranosidase B activity.

The methods for preparing fragments of a polypeptide
and the techniques for measuring the a-L-
arabinofuranosidase B activity are well known to a

person skilled in the art.

The'.subject of the invention 1s also polypeptides

having an L-arabinofuranosidase B activity and



and the techni ques for neasuring the a-L-
ar abi nof uranosi dase B activity are well known to a 35
person skilled in the art. The .subject of the
i nwentaocoesisLAdesd pol ypepti des having an pcT/FR2006/000998
L- ar abi nof ur anosi dase B activity and WO 2006/ 117482
PCT/ FR2006/ 000998 - 11 exhi b]iﬁ/i‘ng at | east 90%
identity with the _pol ypeptjde . of SEQ ID No. . 2. .
Pr e?’@?h%l%&ng{ hgke 1&&1%@{’% deSeRLFEY TRt RafiBe Polypeptide
- pr apfer sE@S EMdNbn par tprefaraibhe, satesecapalypeptides have
properties_as the palyvpeptides of. SE 5 2.
Pr efet abF‘Sa/I,net hése Ecﬁtylp?e%tiad%é are | %%%%e%lu +om the same
ot et &ty @i s pofordRertiicad | iasm tiei cpbéypePoidesonedbt HEEQ  ID
fil 0 ' t [ S P j ;
R L R g
t ecHifuestraoms epanplanicid rhun sfupéculesunher from other
| nventdidhd SuPol spept | des) e w1y | easte2D0,pA3Reptides
980 and preferably at |east 990 of _ am no acids that .
ar HNIGHE | CAFRRRER PReShoPyFRpEriEof i SEsHaS o, [ hni ques
15 fide exgmeElssi on i dentical amno acids i s understood
1ot 0 rmean am no acids that are invariant or unchanged
between two sequences. These pol ypeptides may exhibit
a He esubhectnodddineg omuantd Jubssi Pelvespsides hexsng at
one; L0 @nigQ acy g cormuns ednW t hriherpshypept i desghk SEH6  of
ID No. 2. The subject of, the jnventionis als _
pol Fpeit | A8k ekhPbi AlFy 4T e AL 9%?—119558 segvaRgtide of
predmey ath Wt 225 least 990 simlarity with the
pol ypeptide of SEQ I D No. 2. The expression.
simlarity is understood to nmean the neasurenent of
t heTheserbranseohetiwkert igradt eamine &30 dauciei wnderstood to

Seqlene esamj-.rlj?gs ea@.@!ig pegfx;lag €S Ry @Lﬁma@itarﬁ or unchanged

between two sequences. These polypeptides may exhibit a

deletion, an addition or a substitution of at least one
20 amino acid compared with the polypeptide of SEQ 1ID
No. 2. '

The subject of the:  invention is also polypeptides
exhibiting at least 90%, 95%, 98% and preferably at

25 least 99% similarity with the polypeptide of SEQ ID
No. 2.

The expression. similarity is wunderstood to mean the
measurement of the resemblance between proteic or
- 30 nucleic sequences. These polypeptides may exhibit a
. deletion, an addition or a substitution of at least one
amino acid compared with the polypeptide of SEQ 1ID

No. 2. The degree of similarity between two sequences,
quantified by a score, is based on the percentage

35 sequence identity and/or sequence-preserving

substitutions.



del etion, an addition or a substitution of at |east

one amno acid conpared with the pol ypepti de of SEQ

ID No. 2. The degree of simlarity between two
sequeNEeses/10napri fied by a score, is basestcT/FRI®06/000998
per cent age 35 sequence identitf and/ or

sequence- preserving substitut Hns. WD 2006/ 117482
PCT/FR2Q36/000998. - 12 Methods_for, peasuri and

| dAIRTRYRRg ie HBGFESIOR TRENUIISAGHY PRe 4B cacgres of
si Mdefitiyybetave®n tind ypepbirdes apé kneimilarpeysorisetween
skilled in the art. .lt is possible to us exanpl e
Vet oE R 355 0y driows” BT Biesfrisy SEELILY | EASTRE arc.
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nat pir &f e £A¥1Y ONERAL de FANEL POLYRRBE EHES apBYUBEGPT epar ed
by neans of various nethods. These nethods are in

particular purification fromnatural sources such as
cel Tise naparlaidep texjersessacigordhege pal ypelpéi désventeon  are
lOprogggiéQndange %?EF@%BF %P OHMQSB}'QgﬁuQX% environment.
approprla?e host “celT's.” "an Thei't subsequen _
purThe cacilowentrichiscthan be creapenbd dynthesis of, various
fi ngbiyoad. catinathomOfist Rese YAr ipus i ARRKOASHESFication
These various nethods of production_.are well_ Known to
per 5678 BRFPF&4 SRUFRESaPRChTRS Cqihe S aREE 1y expressing
pol ypepti des19hehte deisesenthd NveRbEABLABY b f | Sodedmti nant
1S'from enic%lliun1 uniculosun1.L@ anpot her enbaodi nent,
t hePABPRSBbT JBEpt Ples TPIHRE 1€t entOSFnvERtiTSn &%
| sobabseghienn r epombifnaatibost orgadiuwits orexplessi nghemical
an Ehggigp%qt,l dLeJ,I?&f ;dl Qg,éc%l;ir}?ati%}l : bgv%@ltels%n-various :
The subject of the Invention is also fusian proteins,
r ecHPBT ARARSHr ot BFPRC oV RIS | @S5 Q9S n8fconprierhgon are
t hew@Dl Y peivirdesoageaigiyy kRithedi mwenthen.ardthe &, the

20 ABFB polypeptides of the present invention may be

their

isolated from Penicillium funiculosum. In another
embodiment, the ABFB polypeptides of the present
invention are isolated from recombinant host organisms
expressing an ABFB polypeptide according to the

25 invention.

The subject of the invention is also fusion proteins,
recombinant proteins or chimeric proteins comprising
the polypeptides according to the invention. The term
30 “polypeptide” also denotes modified proteins and

polypeptides.

The polypeptides according to the invention have an
ABFB activity and preferably preserve the catalytic
35 properties - of the Penicillium funiculosum ABFB-1
enzyme. In particular, these polypeptides have an

optimum activity at 60°C and at pH 3.4.



30 "polypeptide" also denotes nodified proteins and

pol ypepti des. The pol ypepti des according to the

i nvention have an ABFB activity and preferably
preﬁsr?ﬁokﬁf $@gal ytic 35 properties of tpr,rr2006/000998
Penicillium unlculosun1ABFB 1 enzynme. In particular,

t hese pol ypepti des have an eoepiBnum activity at 60C

and at .pH 3.4. WO 2006/ 1174. 82 PCT/ FR2006/ 000998 -

13 PG@Y&n@b&@@Lﬁﬁ s The invention also relates to

pol ¥pucli eglhdednencedi Nge1 8Ped- ki AR ANOSIERSEn Boding
activity. Preferably, these polynucl eotides encode_a

Penf®i | I ¢mar@R e EARCS dR4e ar Bbi RGTirardsi daeeBerably,
Accahdseg pb(lyhlﬂlel[éi‘o&&@’éis | Aivedde 0B, Rdie €XOIRASH1 6iniculosum
"pol ypucl eﬁ g S un erst%od to mean a single-

st r dnde@” At BoYT aR°EhaFRi o it s conpl enentary strand

10 which nay be of the DNA or RNA type, or a doubl e-

str | eptid h h th .
cor Saearis, 75 (Ens hPeRRhe ) TRVERELGh 1 Shey pigrpression
pol yRaéveacldeside” t hd si nveErenater@ ofot h@sBRA tapesingle-
'n Qéféhggﬁakdéyggﬁiégréﬁgﬁﬂ QNA 1[@9 gméHéntary strand

%nucleotl e" al so denotes the nodif

10pol‘9i uePedidebe e 8IS nEEPeo?T dddPof tﬂ?@ prdsedy double-
I nventandedr e nicsldcatietk or chainf i echf¢lom tlagi r bat urcl  the
environnent. . 20 Preferabl th ol ynucl eo
theCBW SERERFRATENt P %ay % prgpgre y%%'co%%%ﬁglona
nol peliyanclepbidgy toefchtrin@{uegvagtdegc réidsedoby tS&mm@oktype,
et al. Qﬁ&ﬂé%éﬁfﬁf C ogpngs A sE%Q%G%Herlﬂﬁﬁua| TH89) term

by _chenical synthesis. 25 1In a first enbodlnent
15t he“Pﬁ%ﬁP%ﬁOFé%f es tGX¥R pofPRAEFEOt i déhfhose modified
seqpgengautsebetween position 845 and position 2368 of
SEQ ID No. 1. This polynucl eotide

Ul

The polynucleotides of the present invention are
isolated or purified from their natural environment.
20 Preferably, the polynucleotides of the present
invention may be prepared by conventional molecular
biology techniques as described by Sambrook et al.
(Molecular Cloning: A Laboratory Manual, 1989) or by
chemical synthesis.
25 _
In a first embodiment, the invention relates to the
polynucleotide whose sequence is between position 845
and position 2368 of SEQ ID No. 1. This polynucleotide
encodes the Penicillium funiculosum ABFB-1 enzyme of
30 SEQ ID No. 2.

In a second embodiment, the invention relates to the
polynucleptide whose sequence 1is between position 927
and position 2368 of SEQ ID No. 1. This polynucleotide
35 encodes the Penicillium funiculosum mature ABFB

polypeptide after cleavage of the signal peptide.



encodes the Penicillium funicul osum ABFB-1 enzyne of

30 SEQ ID No. 2. In a second enbodi nent, the invention
relates to the polynucleotide whose sequence is
betwesoPosiir P2 927 and position 2368. afcBHERIGbEY000998
1. This polynucl eotide 35 encodes the Penicillium

funi cul osum mat ure ABFB polypkhtide after cl eavage of

t he signal peptide. WO 2006/117482 PCT/ FR2006/ 000998 .
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Penicil|ium funiculosuma-L- 10 arabi nof uranosi dase B
The2 B3I esione Rt feal hucPESEVaEY -i s BRBERERBAY t o these
ITe abo THAEh €Dé b EleSe § hain R | AV ardaidi 1ri whclfangedlosum a-L-
lobetmegg.tmg sequences. hese pol ynucl eoti des may 15
ex BT YA  def FX 7B *an ddditi on or a substitution of
at | east one nucleotide conpared with the reference
pol cl i . The; i ipn_al relates;to
Dol I c Paar e P A D P ot 54 T upgersegga to
0, B%AM, Dpcheoysdgs oFtRt amiprelBVabL§nat |0gastuyhpnged
si mhdapedy Wiy t hgegheh¥aycl eofida whgseyaaaUeBeedes may
bet ween position 845 and paqsi.ti.on 2368 of _SEQ .| D No.
151 SFP R Wi ?hd%%tlﬁal"yﬁﬁclagl i*d8@"WRGs & éé'&ifetgcté-“'i?n of at
bet et poshei om@AAn dnd paspited 2868hof tHeEQ If2ference
p&l T@gfeotfgéynucleotides encode an
a- L2ar4bi nof uranosi dase B activity. Preferably, these
pol ynucl eoti des encode a Penicillium funicul osum

a'hfﬁéabiﬂﬁééﬁéﬂgﬁida%@s@- relates to polynucleotides
20 exhibiting at least 70%, 75%, 80%, 85%, 90%, 95%, 98%
and preferably at least 99% similarity with the

polynucleotide whose sequence is between position 845
and position 2368 of SEQ ID No. 1 and/or with the
polynucleotide whose segquence is between position 927
25 and position 2368 of SEQ ID No. 1. These
polynucleotides encode an a—L—arabinofurénosidase B
activity. Preferably, these polynucleotides encode a

Penicillium funiculosum a-L-arabinofuranosidase B.

30 The expression similarity is understood to mean the
measurement of the resemblance between protein or
nucleic sequences. These polynucleotides may exhibit a
deletion, an addition or a substitution of at least one
nucleotide compared with the reference polynucleotide.

35 The degree of similarity Dbetween two sequences,
quantified by a score, is based on the percentage
sequence identity and/oxr - seqguence-preserving

substitution.



30 The expression simlarity is understood to nean the

nmeasur enent of the resenbl ance between protein or

nucl ei ¢ sequences. These pol ynucl eoti des may exhibit a

delwd i Phpe D1 9Mght i on or a substitution ofpet/ieasée/000998

one nucleotide conpared with the reference

pol ynucl eoti de. 35 The degree d% sinilarity between

two sequences, quantified by a score, is based on the

percentage sequence identity and/or
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lthe .function of the reference sequence. In the
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13o. a3aPpRef BF3RPF L1ORRE BePEELVVEY hybridization is
carried out under conditions of average stringency
and_pref.erabhl.y. und onditi high I C
Theggep&%ﬂﬁﬂﬁﬁﬁﬂ”ggggeﬁ%%'éggi ggL%%l 1¥Je 1M Yapable
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whose sequence is between position 845 and position
20 2368 of SEQ ID No. 1 and/or with the polynucleotide

@1

whose sequence is between position 927 and position
2368 of SEQ ID No. 1. Preferably, the selective
hybridization 1is carried out under conditions of
average stringency and preferably under conditions of
25 high stringency. These polynucleotides encode an o-L-
arabinofuranosidase B activity. Preferably, these
polynucleotides encode a Penicillium funiculosum oa-L-

arabinofuranosidase B.

30 The expression “sequence capable of selectively
hybridizing” is understood to mean, according to the
invention, the sequences which hybridize with the
reference sequence at a level significantly above the
background noise. The level of the signal generated by

'35 the interaction between the sequence capable of

selectively hybridizing and the reference sequences 1is

generally 10 times, preferably 100 times more intense
than that of the interaction of the other DNA sequences
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salmon

et al., Molecular Cloning: A Laboratory Manual, 1989).
Preferably, the polynucleotides selectively hybridizing
with a reference polynucleotide preserving the function
of the reference éequence. In the present case, the
25 polynucleotides, which selectively hybridize with the
po_lynucleotide whose sequence is between position 845
and position 2368 of SEQ ID No. 1 and/or with the
polynucleotide whose sequence 1is between position 927
and position 2368 of SEQ ID No. 1, encode an a-L-

30 arabinofurancsidase B activity.

The invention generally relates to the polynucleotides
encoding the polypeptides according to the invention.
Because of the degeneracy of the genetic code, various

35 polynucleotides can encode the same polypeptide.

Another subject of the present invention is a

polynucleotide whose sequence is represented in SEQ ID



with a reference pol ynucleotide preserving the
function of the reference sequence. In the present
case, the 25 polynucl eotides, which selectively
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| anki ng e open reading frane (ORF) of
Penﬁeﬂﬁmﬁaﬁpﬂanﬁeagésunmabe 1 gene. They are in
particul ar pronoter and term nator sequences of the 5

abf B-1 en he abi B gen be expressed fr
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as baetepurganyeast@deﬁm theingpntoelernmpbe pHmnclisB of SEQ

genepngy, bg exPrassedrbBedt BH%EnQESﬁmo%de&exf the control
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1%reSént PRYERPIBACHS BRABPTERe control 15 of a
het er ol ogous pronoter. Expression cassettes According

to gne_enbodi nent OE %ge i nvention, a polynucleotide

encgﬁgﬁé—g—gghyﬁeﬁgrée—accord|ng to the 20 invention
I s Rosertiédgi ntte arprexpressédimeassevtte (dieng ohowrnen, a
techph gHEs 1WekE akNAMELIA RETS0BS15KLbE 8lel BdRG ding to the
20 invention is inserted into an expression cassette using
cloning technigques well known to persons skilled in the
art. This expression cassette comprises the elements
necessary for the transcription and the translation of

the sequences encoding the polypeptides according to

25 the invention.

Advantageously, this expression cassette comprises both
elements which make it possible to cause a host cell to
produce a polypeptide and elements necessary for the

30 regulation of this expression.

These expression cassettes comprise, in the direction
of transcription:
- a promoter that 1is functional in a host
35 organism;
- a polynucleotide according to the invention;
- a terminator sequence that is functional in the

same host organism.



art. This expression cassette conprises the elenents
necessary for the transcription and the translation of

the sequences encodi ng the pol ypeptides according to

25 wdheodwert748r Advant ageousl y, . thi s expESAHARAND06/000998
cassette conprises both elenments which nmake it

possi bl e to cause a host cel1l 1% ~ produce a
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depe artlcular the 5 host o ni sm chosen
the“%%b ?onAHPDPheqﬁﬁ BrBWOtFﬁFeHQ%%: QuHCtlonal in
proﬂ@ﬁ@rs ahkmwiam@pn$kﬂtm&mWEone&pnessp&ntmh@l@ﬁsthat for

th eLs are contr I
PherbpSharBl €57, o Cplguplnalo Uty {iL & ABHikphace
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(Roberts et al., Current net. 15: 177- 180, 1989)
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Acad Scilences, USA. 88: 173
1993} -, oPreReNstlcAradh SciencRss é%ﬁﬁ A prbfbt et 35, 1991)
Al lothese 5. cerevisiae GALZ4 and ADH promoters. All these

Ul

20 promoters are described in the literature and are well

known to persons skilled in the art.

For expression in Penicillium funiculosum, expression
cassettes will be chosen for example that comprise a
25 histone H4.B promoter, an aspartyl acid protease

promoter or a csll3 promoter (WO 00/68401).

The expression cassettes according to the present
invention may additionally include any other sequence
30 necessary for the expression of the polypeptides or
polynucleotides, such as for example regulatory
elements or signal sequences allowing the secretion of
the polypeptides produced by the host organism. It 1is
possible to use in particular any regulatory sequence
35 that makes it possible to increase the 1level of
expression of the coding sequence inserted into the
expression cassette. According to the invention, it is

possible to use in particular, in combination with the



20 pronoters are described in the literature and are
well known to persons skilled in the art. For
expression in Penicilliumfunicul osum expression

casgetiese 17492 chosen for exanple that mOM¥R2006/000998
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35 that makes it possible to increase the level of .
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termnator,. an aspartyl acid protease term nator or

a csl1l13 term nator (WD 00/68401). The subject of the

pr eEeat EubagEiton ofs dth® goresent invention is also a

polynucleotide comprising an expression cassette
20 according to the invention, advantageously the
expression cassettes according to the present invention

are inserted into a vector.

Vectors

25 The present invention therefore also relates to
replicating or expression vectors for transforming a
host organism comprising at least one polynucleotide or
one expression cassette according to the present
invention. This vector may correspond in particular to

30 a plasmid, a cosmid, a bacteriophage or a virus into
which a polynucleotide or an expréssion cassette
according to the invention has been inserted. The
techniques for constructing these vectors and for
inserting a polynucleotide of the invention into these

35 vectors are well known to persons skilled in the art.
In general, it is possible to use any vector capable of
maintaining itself, self-replicating or propagating in

a host cell in order to induce in particular the



pol ynucl eoti de conprising an expression cassette 20
according to the invention, advantageously the

expression cassettes according to the present
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present invention therefore also relates to
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f?rfggmb@ggbig@epgﬁ_the vector and/or the expression
of a polypeptide 10 according to the_ invention,in_ ih

1ost organi 8m %‘Pw%ti n\?&‘?ﬁn&’?r’gl s65r el MBS YT K et %L&% -an
for prepari egpaespabypeptecteomccoptpngsinogt hen expression
i nvention COURLLELRO LS, di0ld QM NthStGf%nedon -afa/oxr with
host organismis transforned with an expression ,
vector conphi PrAyNEflegpieespsgording to the invention,

- the polypeptides produced by the host organism

20 are isolated.

Host organisms

The subject of the present invention is also a method
for transforming a host organism by integrating into
25 the said host organism at least one polynucleotide or
an expression cassette or a vector according to the
invention. The polynucleotide may be integrated into
the genome of the host organism or can stably replicate
in the host organism. Methods for transforming the host
30 organisms are well known to persons skilled in the art

and are well described in the literature.

The present invention also relates to a host organism
transformed with a polynucleotide, an expression
35 cassette or a vector according to the invention. The
expression host organism is understood to mean in
particular according to the invention any mono- oOr

pluricellular, lower or higher, organism, chosen from



cassette according to the invention and/or with a

pol ynucl eoti de according to the invention, - the

pol ypepti des produced by the host organism 20 are
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E.F. Fritsch, J. Sambrook, Molecular  Cloning A
laboratory Handbook, 1982).

Food additives and feedingstuffs

The present invention therefore relates to food
additives providing an a-L-arabinofuranosidase B
activity. The intake of this type of enzymatic activity
makes it possible to enhance the digestibility of the

food and to increase its nutritional value.

The expression nutritional additive is wunderstood to
mean a substance that i1s intentionally added to a food,
generally in small quantities, in order to improve its
nutritional characteristics or its digestibility. The
nutritional additives for animals may contain for
example vitamins, mineral salts, amino acids and

enzymes.



15 The techni ques for constructing vectors,

transform ng host organi sns and expressing

het er ol ogous proteins in these organisns are w dely

desgd idwsle JMmpde2l iterature (Ausubel F. Mpcet/RR2006/000998
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when the ABFB polypeptides are secreted by the
20 Penicillium funiculosum strain or the host organism.
Usually, this culture supernatant is concentrated or
freeze-dried for the manufacture of the nutritional

additive.

25 Accordingly, the invention also relates to a method for
preparing an ABFB enzyme comprising the following
steps:

a) culturing a Penicillium funiculosum strain or a
transformed host organism according to the

30 invention under conditions for inducing the

expression of ABFBs,
b) separating the culture supernatant comprising

the ABFB enzyme.

35 This culture supernatant or fermentation broth may then
be concentrated or freeze-dried for the formulation of

a food additive or of a feedingstuff.
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mmgeetsary of the nutritional additive. 25

pol ypepti des may be used directly for the manufacture

of a nutritional additive for animals. In a preferred
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cul ture supernatant or fermentation broth may then be
concentrated or. freeze-dried for the fornul ation of
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The present invention also relates to the feedingStuffs
comprising a nutritional base and a nutritional
additive according to the invention. These
feedingstuffs are usually provided in the form of meals
or granules into which the additives according to the

invention are incorporated.

The expression feedingstuff is understood to mean

anything that can serve as food for animals.

The feedingstuffs comprise a polypeptide according to
the invention, a host organism according to the
invention or a fermentation broth of a host organism

according to the invention.

For intensive animal breeding, these feedingstuffs
usually comprise a nutritional base and nutritional

additives.

The expression nutritional base is understood to mean

what constitutes the main part of the animal feed
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in particular growing- flnlshlng pigs and piglets.

Description of the figures

Figure 1: Determination of the optimum pH of the ABFB-1
enzyme in a McIlvaine buffer series (pH 2.2 to 8) at
40°C in the presence of 5 mM PNPAF. |
Figure 2: Determination of the optimum temperature for
the ABFB-1 enzyme at its optimum pH in the presence of
5 mM PNPAF.

Figure 3: Determination of the kinetic constants K, and
Vn (1/Vi = £(1/S) for ABFB-1 for a PNPAF range from
0.5mM to 5 mM at pH 3.4 and 60°C.

Figure 4: Values of relative quantitative differential
expression of the abfB-1 and abfB-2 genes according to

the P. funiculosum growth conditions.
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preheated at 50°C for 15 min. The reactlon was stopped
by adding 500 pl of 0.5 M NaOH. The release of p-

nitrophenyl (PNP) is measured at 405 nm with a molar
extinction coefficient of 17 000 M-l.cm-1. An enzyme
20 unit is defined as .the quantity of enzyme which
hydrolyses 1 pmol of PNPAF per minute under the
conditions described above. For the <culture of
P. funiculosum, we obtained 20 mU.ml-1 after 48 h and
112 mU.ml-1 after.72 h of culture. These results are in
25 agreement with the literature, indeed for Aspergillus
niger, activities of the order of 100 to 600 mU.ml-1
Were observed according to the inducer used in the

culture.

30 Cloning of P»P. funiculosum abfB ORF into Saccharomyces

cerevisiae

Starting with genomic DNA from P. funiculosum, the abfB
gene was amplified by PCR with the aid of the pair of
35 primers (HindIII-abfB/Xbal-abfB) under the following
conditions (94°C 30 sec; 62°C 30 sec; 1 min 30 sec at
72°C) for 30 cycles. The PCR product was cloned into a

commercial vector pGEM-T(tm)easy.
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acetate/heat shock method) with the expression vector

20 pOT-01. The transformant strains were selected Dby
p'henotype complementation on uracil-free selective
- plates (URA3 marker).

Six transformants were selected in order to test for
25 the presence of an arabinofuranosidase B activity in
the culture supernatant. The transformants were
cultured in 50 ml of uracil-free YNB medium (except the
wild-type control  strain) for 24 hours. The
arabinofuranosidase activity was assayed on the culture
30 supernatants with the aid of the method described in

the preceding paragraph.

Determination of the optimum pH

35 The abfB-1 gene encoding an arabinofuranosidase B
activity derived from P. funiculosum was cloned into
S. cerevisiae. After checking for the presence of an

arabinofuranosidase B activity in several
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Using the same protocol, we determined the optimum
temperature for the activity of ABFB-1. The enzyme was
incubated for 10 min at each of the temperatures in a
McIlvaine buffer at pH 3.4. The activity curve is
presented in Figure 2. The P. funiculosum ABFB-1 has an
activity optimum at 60°C. ABFB-1 therefore has a
temperature optimum higher than the ABFBs described. If
the optimum pH and temperature of the ABFB-1l enzyme are
selected (pH 3.4 and 60°C), it is observed that the
activity for ABFB-1 is 4 times as high as the activity
determined in an acetate buffer pH 5 and 40°C (424 mU
vs 102 mU).

Determination of K, and V,

The kinetic constants (K, and Vg, for ABFB-1 were
determined by measuring the hydrolysis of PNPAF over

time, under the optimum conditions determined above.
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20 the growth of ‘a mutant (S. cerevisiae) in a minimum

medium, was concentrated 200-fold, denatured by boiling

"at 100°C for 5 min, and then deposited in an SDS-
polyacrylamide gel.

25 It is observed that the quantity of extracellular
proteins is extremely low in the wild-type strain. For
the mutants, the ABFB-1 enzyme 1is secreted into the
culture supernatant. It is predominant in relation to
the basal level of the S. cerevisiae extracellular

30 proteins.

The determination of the molecular weight was carried
out with the aid of the size marker SeeBlue
(Invitrogen). The results are presented in Table 1.

35
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Penicillium funiculosum possesses two genes encoding B
o-L-arabinofuranosidases: the abfB-1 and abfB-2 genes.
The profiles of expression of these genes under various

P. funiculosum culture conditions were compared.

P. funiculosum was cultured wunder conditions  for
inducing cellulolytic and hemicellulolytic enzymes
(type M2 industrial growth medium) and under non-
producing conditions (minimum glucose medium MO). After
40 h of growth, the cultures were stopped, the mycelium
was recovered, and the total RNAs were extracted. The
gquantity and the quality of the RNAs were assessed by
measuring the absorbance at 260 nm and at 280 nm
(260/280 ratio > 1.8). The 1level of transcripts
encoding the B-type arabinofuranosidase (ABFB-1 and
ABFB-2) activities were quantified under each of the
two conditions (MO and M2) by real-time gquantitative
PCR.
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MO M2
abfb_1 1 107
abfb_2 1 1.27

Table 2: Values for differential expression of the
abfB-1 and abfB-2 genes as a function of the

25 P. funiculosum growth conditions

The transcriptional regulations of the genes encoding
cellulolytic and hemicellulolytic activities have been
described. The expression of these genes 1is highly
30 subject to the nature and/or to the complexity of the
carbon and nitrogen source on which the microorganism
is cultured. A high transcriptional repression of these
genes .has been reported in the presence of glucose.
This regulation is performed via a catabolic repression

35 protein CreA which specifically binds to the promoter
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Pol ynucl eot i e PANERCRGISS 24V ing t Hat @i b-RR8PELRgTuranosidase
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characterized

15
2. Polynucleotide encoding an o-L-arabinofuranosidase
B activity, characterized in that it is chosen from the
following polynucleotides:
_ - the polynucleotide whose sequence is comprised
20 between position 845 and position 2368 of SEQ
ID No. 1, '
- the polynucleotide whose sequence is comprised
between position 927 and position 2368 of SEQ
ID No. 1,
25 - a polynucleotide encoding a polypeptide

according to Claim 1.

3. Polynucleotide, characterized in that it has the
sequence of SEQ ID No. 1 or the sequence complementary
30 to SEQ ID No. 1.

4, Expression cassette, characterized in that it
comprises, in the direction of transcription:
- a promoter that 1is functional in a host
35 organism;
- a polynucleotide according to Claim 2; and
- a terminator sequence in the same  host

organism.
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Q ai VIS S 6 CPBIE it PP D ERSF PRBACR (FogoTaing  to

polaseicl @6t | deaiaecorating dmd ome o0bnC axmpyreds3onan cassette
expr essi on cassg%igim2§cording to daim4 and/or a
0

vect oTOr F&or o n

aim 5. 10 7. Host organism

according to Claim6, characterized in that the host

50" ni smyd s, Chﬁi»%%hifgn@mtxf%@l%tg%é%@ fi kament qus Fiiieot i de

st organi sm accordin aim7, characterized

15 d¢CceF@ding t tps oaepPadfi F1aitmn # udi cARoSHATRSSAOR. dpssette
Nut£ddbpdahg agddi ti¥em ar aanl/Bel s, vehiacteidazeIing to Claim
that it conprises a pol ypeptide according to C aim 1.

20 310. Nutritional additive for animals, characterized

in

that it conprises a host organi smaccording to one

lOOf 7 d ai l%:’st?' gagggflg%l %Jc%rr;ﬁ%tggittgrrcgng?gg}ngéqglcf’hMterized

or gahi sm accor

n one O

Nut it itbedl wlddi tHoss f organiaml sisacebpaeng fxrnEeasgts and
d a£f§a§é&90ughgﬁ§%§¢rized inthat it is in liquid

formor I n powdere

form 12. Feedi ngstuff,

characterized in that it conprises a 30 nutritiona
basg. f oruget mekgaanema dudoddiranato addetive, fadtaracterized

ani mal s. according_tq one.of .Cl ai.ns.9-11. 13, of a

1570l YPepbf e’ c%ﬁrﬂi%ﬁnfslgﬁéFﬁ1fug?cggogumhggkg%n'
organi smaccording to one of Clains 6-8 for the 35
g?nyfaCtHﬁgrgéiénQEtEHHHQQ@E %@qlgﬁﬁﬁgfg,EHHJFHé%é¥ized in
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that it comprises a polypeptide according to Claim 1.

10. Nutritional additive for animals, characterized in

that it comprises a host organism according to one of
Claims 6-8 and/or a fermentation broth of a host

organism according to one of Claims 6-8.

11. Nutritional additive for animals according to one
of Claims 9-10, characterized in that it is in liguid

form or in powdered form.

12. Feedingstuff, characterized in that it comprises a
nutritional base for animals and a nutritional additive

for animals according to one of Claims S-11.

13. Use of a polypeptide according to Claim 1 or of a
host organism according to one of Claims 6-8 for the
manufacture of a nutritional additive for animals or of

a feedingstuff.
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14. Use of a pol ypeptide according to Claiml or of a
host organi sm according to one of Clains 6-8, for

hy gfpl)6wigyd 1tas23- L- ar abi nof ur anosyl bondecaf/FrR2006/000998
ar abi nof uranosyl -ol i gosacchari3d4e compounds.

14. Use of a polypeptide according to Claim 1 or of a
host organism according to one of Claims 6-8, for
hydrolysing the o-L-arabinofuranosyl bonds of

arabinofuranosyl-oligosaccharide compounds.



