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<PCT/ EP98/ 02799 Cl oni ng of the prolyl-dipeptidyl-pepti fr
A.spergi-lIus""ﬁ?%r"é"gf%oS The present {nvention relates to a H%%ﬁﬁ@@@ Pnant
prol yl - di pepti dyl - pepti dase from Aspergillus oryzae, a gene encodi ng
this enzyne, reconbinant cells 5 expressing this enzynme, and nethods for
hydr ol ysing protein containing materi al s. State of the art

Hydr ol ysed prgf.ei ns ich ar i del v used Jin the food ipdustr may be
prepared 10 Qﬁ)‘?“ﬁ%? 5°q8?d§$eg‘§‘&>9 h‘%ﬁé‘?ﬁ%k’%r&%&?‘%sﬁ 'Wéf'? or
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Is known to sectete | arge”variety of anyl ases, proteinases and

pepti dases, the action of which are essential for the ef ficient

sol ubi | i sati ogtaedfhhelagl ysis of raw materials (see W94/ 25580) .

Vari ous net hods have been used Aspergillus oryzae for the preparation of
food 20 products, especially nmethods involving the use of a koji culture.
EP417481 ( NesHyajrolysed pdeteins hichnanerwidedis usest int the food dudusty méy be prepared
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roast ed wheat onghhand;j acidsor pdkalingd hydrplysis i gan destrayy (theuessentipk amine Reids3
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fermentation e Aspergillus oryzae koji culture, .a ro Is further,
orepared by adiAFRIYSSCHATRYCRPGT toompletah 1 taaty thel BYATolyser, RIRtsin ncontRins
morom is | ef substaht@sln@nourp df peptideen pressed and the liquor obtained is
pasteuri Lg& and clarified. 30 EP429760 (Nestle) describes a
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process f roduction of a flavouring agent in whi ch an aqueous
suspensi on of Theffilatentous ascomyceteifspergilips epraneds knhwnfosestate a large vargety

solfubilized b ' | Lt :

1.0, ¢ not Y1896 pforBinapdl ety DARIGISES, My dptign UNARI A ol 16} the
suspensi on i s effigientFolphilisgpn aad; fydeolpsis aok gpw durietials (seareWQ35580).
Aspergi | | us onygfsis methods have been used Aspergillus oryzae for the preparation of food

20 products, especially methods involving the use of a koji culture.

EP417481 (Nestlé) thus describes a process for the production of a fermented soya
sauce, in which a koji is prepared by mixing an Aspergillus oryzae koji culture
with a mixture of cooked soya and roasted wheat, the koji is then hydrolysed in

25 aqueous suspension for 3 to 8 hours at 45°C to 60°C with the enzymes produced
during fermentation of the Aspergillus oryzae koji culture, a moromi is further
prepared by adding sodium chloride to the hydrolysed koji suspension, the
moromi is left to ferment and is then pressed and the liquor obtained is pasteurized
and clarified.

30
EP429760 (Nestlé) describes a process for the production of a flavouring agent in
which an aqueous suspension of a protein-rich material is prepared, the proteins
are solubilized by hydrolysis of the suspension with a protease at pH6.0 to 11.0,
the suspension is heat-trated at pH 4.6 to 6.5, and the suspension is ripened with

35 enzymes of a koji culture fermented by Aspergillus oryzae.



Li kew se, EP96201923.8 (Nestle) describes a process for the production of a
<meat flavour, in which a mxture containing a vegetal proteinaceous source
and a wogeuzie car bohydrates containing source i s prepaPEWEP28#02099

m xture having intially at least245%dry matter, the mixture is

I noculated with a koji culture fernmented by 5 Aspergillus oryzae and by
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" endopept i daseexchHbmtdargantleptic prépprties. Bi ol . Chem, 37, 2685-2694, 1973), an

' aspartic protease (Tsujita et al., Biochem Bi ophys Acta, 445, 194-204,

1976), several am nopeptldases (Ozawa et al., Agric. Biol. Chem, 37,
1285- 12935 1917139dd130n irepootgin ciohbmejerials |suhwe@d( e enzyinatic htdrolysigs |ach1gh
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hydr ol ysi ng %’ésﬂ%ﬁpﬁbﬁt&ést ih b@z\&ﬁrsdﬁ c&b@}&df‘@ ﬁ@ﬁer@@ll&d dﬁ}&aét ael Wlﬁat/\fgl\iten
?;;np:]g_ atﬂhgs( [[%{&?Nr a& gyer that 3 SR d S dmaunt S gY\Rafmr\xAéh Femains seques%g?éd in
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a need for methods of hydrolysing proteins leading to liberation of high amount of
glutamine. :

25 Among the different proteases known from koji molds, two neutral endopeptidase
(Nakadai et al, Agric. Biol. Chem., 37, 2695-2708, 1973), an alkaline
endopeptidase (Nakadai et al, Agric. Biol. Chem., 37, 2685-2694, 1973), an
aspartic protease (Tsujita et al., Biochem. Biophys Acta, 445, 194-204, 1976),
several aminopeptidases (Ozawa et al., Agric. Biol. Chem., 37, 1285-1293, 1973),

30 several carboxypeptidases (Nakadai ef al., Agric. Biol. Chem., 37, 1237-1251,
1970) have been identified and purified.

More recently a prolyl-dipeptidyl-peptidase activity has been detected in
Aspergillus oryzae, which is an enzyme providing a high level of hydrolysing
35 specificity towards proteins and peptides starting with X-Pro- thus liberating
dipeptides of X-Pro type, wherein X is any amino-acid (Tachi et al.,



peptidase (DPP I'V) from Aspergillus oryzae conprising the am no-acid

< sequence fromamno acid 1 to amno acid 755 of SEQ ID

functional JdEPPVER Y es thereof. ,10 In a second aspect NPF%@%%%B% i on
al so provides a DNA nol ecul e encodi ng™t he enzynme according to the

I nvention. In a third aspect, the invention provides a cel

expressing the enzyne according to the i nvention by reconbi nant

t echnol ogy. 1 ur C e invention provides an

Aspergil | us n bﬂ 3zg7a 9 t199é)glyl di peptidyl - peptidase activity
whi ch has |ntegrated mul tiple copies of the Aspergillus native

pronoter whic t he expression of the gene encodi ng
t he prolyl- dlgggﬁmgﬂﬁﬁgﬁactlwty 20 In a fifth aspect, the

i nvention provides an Aspergillus naturally providing a

prol yl - di pgpt Imél FBht dagéntivnt his thor Wb etst use FRW [Hebainbthaaf npidlylahip\epﬁayl-

that the V i.nactj vat e In a sixth, as

i nvention pr owggéa%g@gf%g A’Bﬂr&f H@omggemmsmg the BPtPr SF%“W
i nventi on, corffgr Sinniggocadid ilviet amind acidcA3 of SEQ TP N2 rdri functional derivatives
¢ suitable growgﬂ W$€| um under conditions that the cells express the enzyne,
t and opt i i I solating the enzyne in the formof a concentrate. 30
In a seventh aspect the invention provides the use of the enzynme or the

_cells of [h1P LEMEN e B HYERL S BIY BIRBe ATDNA AGIIBICLhabding e

;In another aspe ntlon provi des e use of an enzyne.an

~cell pr o¥ng@ymg ageerding fo edéﬁ@ﬂﬂﬂﬂ pepti dase activity, in conbination
"with at least an 35 enzyne providing a prolidase to hydrol yse protei n

* contai ning ma er|

o ast Y i isdiaspect, thednvemtioh PERYidss el exaressing e saAymetrording g

a protein th@ﬁﬂ;renhbﬁ&ty&eo@hbtmbt&hhyldggt nmentation with at |east a

m ¢rooganjsm provi ding a prolyl -di peptidyl - peptidase activity higher

t han 50 per m when grown in a m ni mal medi um containing 1 % (wv)
of wheat gl utdn a Sourth aspectaithe dnvestioni pravidesoan tAgpergilimst nagnrally providing a

where ot her &95’9‘3@? 519“'?‘*@1 E?ﬁ%&iﬁtﬁié@%?ﬁ“éﬁ ] Bt g B AR of the
as 10 "SEQ | Bsrergillus mativepromaters which naturelly dieagte tee exprassion pérthargese.
encoding the prolyl-dipeptidyl-peptidase activity.
20
In a fifth aspect, the invention provides an Aspergillus naturally providing a
prolyl-dipeptidyl-peptidase activity which is manipulated genetically so that the
dpplV gene is inactivated.

25 In a sixth aspect, the invention provides a method for producing the enzyme
according to the invention, comprising cultivating the cells of the invention in a
suitable growth medium under conditions that the cells express the enzyme, and
optionally isolating the enzyme in the form of a concentrate.

30 In a seventh aspect, the invention provides the use of the enzyme or the cells of
the invention to hydrolyse protein containing materials.

In another aspect, the invention provides the use of an enzyme and/or a cell
providing a prolyl-dipeptidyl-peptidase activity, in combination with at least an
35 enzyme providing a prolidase to hydrolyse protein containing materials.



. where the enz%me IS ex r essel

i

Li kewi se, the expression "functional derivative of an enzyne" includes all

<am no aci d sequences which differ by substitution, deletion, addition

of sonme amwoO9%/02705aci ds, for instance 1-20 am no aci ds but PEMIEPRS/2TED
their original activities or 15 funcfti ons. The selection of a functional

derivative is considered to be obvious to one skilled in the art,
since one nay easily creates variants of the DPP IV (having the am no
acid sequence SEQ ID NO 2) by slightly adapting nethods known to one

skilled in tHa alast furtheriaspecinthe inventrast proideses foddaeradbot eutapesiag aprotein

( EP402450;

1088), 20 %Qﬁ%@rmaﬂd I ?%f?ﬂért’%&gﬁ&ﬁ %)fh gpg’l?%@ gf’gggﬁ%%mﬁﬁg’rg%h%ng
et al. (Anal prolyl-dipeptididraeptidase aqtivitydsgher than S0 mljper melWhen gropvmimian
may be ge”erG}hirﬁnﬁpﬂ?ddi'@m%nﬁnﬁlg]dp%(/@N)\tﬂ'\ﬂiba@@ﬁitéﬁf protein, if its
sequence s at |least 80%identic to the protein, preferably at Ieast 25
90%. in pErticul ar 95% In t he cont ext of the present disclosure, the
identity is Petajled f inveriorp bet ween the nunber of am no acids
of a derivative sequence Whl ch are identical to those of the DPP IV
having the am no acid sequence SEQ ID NO 2 (mature sequence 1-755),
and t he tot aleﬂmbethe ofollowing desgriptionathed pexsentages e (gisien j yyatweight except
Sequence. ere 6@%?\9&5#‘&% hhe tﬁ? éx?ﬂm{SOdc'id o?'eiﬁicgélﬁfcﬁsséq% Pésofgfﬁfreﬂfas

theferrrentatlon ' ureo a source of
prot ei ns 18nd “SEQIPNOsY WW?@F%EC m ese%lwepélsnygélpr%@ xture of a

| egum nous plant or of a cooked ol eaggi nous pl ant and of a cooked or
ted f f t .
o e o T kERae: e Fheeman Eehayal Reskaive of of BBy 523 3 amino
5 o The aui@sseqﬁenmewhmhndiffmsbycsmbeﬁmmhheleMn addition of slolme amino
proly | pept,j d Okl gi na qryzae
Wi b compr | <6i8% BT INABSE 1A ¥l side” b ith bep BE B peliBisiney
SEQ | D N#62 dunttions.iTheaseldesion af avfesc:tlmletﬂnvamne ds consxdexez}yumbmva to
oper abl y fuseghd &ifled ‘?@ﬁf‘éar@gﬁﬁ?&'&é zfsil?gbré%gs %Eﬁé:ﬁ% ofthé DEP PPhaving

S Ooryza

pepti de a\ﬁrwgomre d saavencacSEQsHY ééfmém gjmeiho % qwafto
SEQ :jD NOtﬁ Qne_skilledums tthenadt, 96F IiSthhde thé haedRds deslcnbéctld?jiﬂ)(d&ﬁ@eet al.
encodi ng the e inye eas

the codi ng pﬁoéxsﬁhg;%ﬂﬁﬁ?%& %ﬁﬁ ﬁﬁéi’g&aﬁaénmeegng{); Qﬁ%?& r}gliﬁ)’
derivati 20s tHer@etneuet tal. t(SEadggrsne] a331-3éf 1994),gend/or cbyc ddeng Ehial. (Anal.
sequence is |]§110ch gggtgi nltgyz upted by a non-codi ng sequence, called

intron, that TS sp auring |n- vivo transcription (exon | at
1836-1841 bp; exon Il at 1925-1924 bp; intron at 1842-1924 bp). 15

A dppl V gene t%' ih"m& Bhérally Yedridld ?é&‘isféjﬁehwwwta%%o@lﬁ‘e
met hod c}“ﬁgrlb |n1the gblfég p ge/x(:'al {e from any la}', r
Asper gi | | us Cprygedg, T ts & sequence is at Teast 809 identical to the protein, pre erably at least

25 90%, in particular 95%. In the context of the present disclosure, the identity is
determined by the ratio between the number of amino acids of a derivative
sequence which are identical to those of the DPP IV having the amino acid
sequence SEQ ID NO:2 (mature sequence 1-755), and the total number of or

. amino acids of the said derivative sequence.

30
In addition, the term “koji” designates the product of the fermentation with a koji
mold culture of a mixture of a source of proteins and a source of carbohydrates,
especially of a mixture of a leguminous plant or of a cooked oleagginous plant and
of a cooked or roasted cereal source, for example of a mixture of soya or cooked

35 beans and of cooked or roasted wheat or rice.



Al ternatively, . a dpplV gene may be (1) detected al so from ot her genera or
‘speci es o) L cr oogani sms by use of DNA probes derived fr

nucl eoti de Y& l?éo?l)’cog 20 SEQ | D NG % in a stringent hybridi z#aetﬁf%ﬁﬁg%’sggy,
and (2) recovered by the well kfilown Rever se- PCR net hod by use of
suitable primers, for exanple priners SEQ ID NO8 and 9. In a further
aspect, a dpplV gene may al so be in-vitro synthesized and t hen

mul tiplied by ' ase ' Helot Qo | ?Q%S nz'el;t;ﬁ
DNA nol ecul e Efc“g??%";ﬁg??‘é&t e | nser?tﬁ?%lrﬁ@at%lsl,easgp%lg?rrg{ﬁ gsawailﬁgg% geen €
encodi ng t he oRginatngfromeAspergids eryzag whish compsises,\the aminosasigs seqyenge

vector, i.e. | ﬁoﬁf&hﬁﬁ@laémq 58 a%rio@ g\}lx/g fml N@:lzgir?hh&ﬁoxfdl 'devitvatives tﬁéré@ﬁ”’lit‘)llﬁ?d
non re I callve asm d. ecul e S ..conpri se,. oper
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f [1 om whi clg dewhﬁfﬁtt}fefmz?ﬁne isgxpeess&d,i fibr exnmpde ﬂmﬂhpﬁgfl&usmbmleﬁpppﬁd?

t he ronoter,,thne [ or « e

sequence.t hat heying G ArRbalcid spanerRdOi Anfl SRS -FRT SHANE NOY B
such as the Afimetighal derivativgs thereofi| eot i de sequence coding for a

signal peptide from nucl eotide 1836 to nucl eoti de 1966 of SEQ I D NO 1
(without the intron) or functjonal derivatives thereof due to, the

degener acy 35A dppIY rgengeergading dhe DPR b qiocerdiagifedthee iventiogumayoat, least

Sequences UmYc&ﬂ%ﬂé’é ﬂY@goding pafif WFRE suthkatide Soghdice SEQITD NP1 of Gictichal
the said organismof o

I gl n,0r .tnat . . ..
6 o e ttives theog dbe o ABE Aegeneras of fheggpaticssades Thisseqnsnge inin
~ regul alt f)ryb faclt smeﬁﬁt dpgbelb} haiontdwling fSEq\EEitdef ey eall@Dinteing tiyatie gpHoed during in-
general ly be selected for i icl.en .
char act eri st | BVO;HnSERR Pe(e?‘ﬂﬁtﬁ:gtb???%}%gﬁ lgp, éon g&fﬁ? g$'61 rﬁabg’elﬂfé?fb@t
encodi ng a pep842:d924dppal which will pernit secretion of 5 t he protein.
I f heter ggous expression is preferred, neaning that the genes of the

. invention are_expressed in another organismthan_the original host

 (strain, variAtgppI¥pgencmay be obtaingddn snbstantially pyafied form dyousiag she mathod

- the regul atorye angREIPER RIRWiIn béml@es fRsthi MBH strai@NdRAsPERAIILS Bryzae.

- simlar or eq to.the expression nost. foy examle,.if t Ne .
eI, B

i expression hoz‘ﬁlteF%atﬁ’e&é%? }}]&f geng W@H%%@)r‘%&ﬂtﬂ% from nther.gengrs or gpecies

derived bf Qﬁbﬁ)qgeﬁﬁxnsibyluserﬁDN‘? r’prbbfs ﬂaﬁve% ifeorh che mtddt?det $etmence

expr essi p An . . r r

Fol | om ngtenSEQ BN oy seirpsat ByBralagn b "diHl BIBYEfed b Thé Vel

phospho- gl yceknownRewasse-PCR msthqshoy peao suitahie priseers, sfor exanple primmrs $356

i for exanple.. Iﬁrﬁﬁ%’éﬁ%gygﬁ %‘?ﬁﬁh%ﬂsp??ég‘dcdﬁﬁ %ﬁ%{) r\?/‘xmﬁg 'angZvel?]ée’ferWtro synthe§izld ¥

- in a fungal host, onupt er m the f

i endoxyl anase and\they muliplipddeseusing dae pelymesrass ehain seac Oérrfqreigét,anpﬁv ertase,
al cohol dehydrogenase and anyl ogl ucosi dase. The sel ection of a desirable

capabl ¢ g5 20The IR A BrolecHlh scRisiag 4p dfie SRVEHDILA LpaLCPEBESES 0 oneent s
consi dered t oefxeoding thelDPBUBY tof theeinvientibredThis rudecule .may be in a form of a
vector, i.e. a replicative plasmid or an integrative circular or linearized non
replicative plasmid. The DNA molecule thus may comprise, operably linked to the
dpplV gene, regulatory sequences native to the organism from which derives the
30 gene. Said native regulatory sequences may be the promoter, the terminator,
and/or a DNA sequence encoding a signal sequence that originally regulated the
secretion of the dppIV gene, such as the Aspergillus orzyzae nucleotide sequence
coding for a signal peptide from nucleotide 1836 to nucleotide 1966 of SEQ ID
NO:1 (without the intron) or functional derivatives thereof due to the degeneracy
35 of the genetic code. In another embodiment, regulatory sequences may be native
sequences that regulate a different gene in the said organism of origin or that



The DNA nol ecul e according to the invention may al so conprise a selection
.marker to discrimnate host cells into which the reconbi nant DNA nateri al
has 25 beeWa#®RH#Suced fromcells that do not conprise the F&IEPIS02799
reconbi nant materi al . Such mar kerb genes are, for exanple in case
fungal expression is preferred, the known ga-2, pyrG pyr4, pyrA,
trpC, amdS or argB genes. The DNA nol ecul e may al so conprise at | east
one suitable repljcatio Syi tab) e transformati_on met hods and
sui tabl e expr e&ggplate vaedﬂéﬁoe ngrsenedéa % Xoreigns organkIe, £oh sXample dn regulatory

pronoter, sui ts%qluenéé aﬂﬁ:@ thai R nateve T e'%aﬂat@@ 5¢qm>ﬁbé valldgéierilipbe sebddeed for

genes for .t ransf or ned Ls are. eady kno
literature for“‘ﬁaﬂg ignay; Or desi gall? FRS er ht © ’f)a'm\;%r F‘éd“clfljﬁﬁlu‘&ﬁl of iy
pl ant speci es pﬂomdtbeoe\aesequémegedcodmg aepqphds sigmal ivwhichquill permitisecretion of

expr essi on g g{(}?&rl bed in EP278355 (Novartis) may be thus

parti cul ar rpﬁ Reconbi nant koji nolds nmay be obtai ned by any
met hod enabl [ ng a foreign DNA 7
to be introducgthdieiclogouzet res%lf&h xgrgwfeﬁ%d' Rfebtit thadHBE }bﬁ@é offhe i inventjon
el ectroporation, or, .any ot her teéchni que knowy to those skilled t he
art. TheatierfXPRESSEA in mﬂéﬁfd&%%gbﬁla& the QaiEInAlhest (girping (Yﬁﬁﬁ%lsﬂgcpﬁe
DNA 5 nol eCUéé}nﬁf famdlyl Ryt lc@dbs c§ﬂ"ldlvﬁ§ibﬂ) @lﬁi keglﬂaﬂ@ %Eh@eﬂ&seafer

DPP |V of nt i on_or. functy vVes The
| my be dertfecderivsd e an Seaissn, Sioar Bhganal tpae eXPRRsSicn FoRt %%emnf
cel I s. Pref er aftleyexpresséan hestl is ayeashicellnthen the megniaterySseqmiencemwil be derived

| Kl uyveronyces, @F@P& S}Q%tacewq‘flf t;#ah?otep%@é gér & shﬁltf’sr xqrfassu@i a@e?&ﬂﬁi}’ o

or positive ba enera cher

Lact obaci | | us, a farga) hest;usay be raemm@x: fromuthe @ﬂlapmyg @@oe%@ycgbhidhwdes}
f t
tradi onnal | @W@Eﬂaﬁ,&m@gﬁ‘*ﬁagﬁﬁ%ﬂmﬂ?aﬁﬁ*é K6, ok phciphaft Bomerase

and/ or MudEr s iaeetamidasey for exam ot guielae or Al B‘F QFISBT%FW&@TC'

Eﬁ$% iggg?) fpalsy 9:11:1| alsﬁﬂighﬁnhﬁstz_r 126 Aél'é(lgx 87 ) froft6 PBE g ifdllowwi %’nes

. us us or zae

e 1000y e e e oL oA, i

8466), Rni zopuslcbhohuiehydmgbnawcmrd camyioghﬂcbmddm The s¢ladiiam 160 49)deskidable
0

P A et or rispularbiy T Bhaaly Bk 1d 4 55%46%9 B the inventibiyan °”a§ﬁﬁe of

Cul ture Cc&0 ecdﬁrmtlng?@b«\mqpr@mqm | hedszidsmycleqile spquense isngensidered o ra

limted by sucgb‘l,lggg@@g,h@gﬁm\é/ﬂl,ﬁ%y\%e rather give to enable one
skilled in the art to carry out the invention. Reconbi nant cel |l s of

the invention nmay conprise the DNA nol ecul e of the I nvention stably
i ntegrated intPhé fIBN(Ah msleswleraczordingato’ thl im@htive mphgsalbel coipristhangledtion

oMl A CChlh o B5cHBEHL B USG9, eGP Wit 85
CNCM | - 25 1b&h am‘bd%cedlfaomamlbr that GNOMY carBpse the said recombinant material.
Such marker genes are, for example in case fungal expression is preferred, the
known ga-2, pyrG, pyrd, pyrA, trpC, amdS or argB genes. The DNA molecule
may also comprise at least one suitable replication origin. Suitable transformation
methods and suitable expression vectors provided with a suitable transcription
30 promoter, suitable transcription termination signals and suitable marker genes for
selecting transformed cells are already known in the literature for many organisms
including different bacteria, fungal and plant species. In the event fungal
expression is required, the expression system described in EP278355 (Novartis)
- may be thus particularly adapted.
35

Recombinant koji molds may be obtained by any method enabling a foreign DNA



Preferably, functional copies of the dpplV gene are integrated at a

- predefined 30 s of the chronosomal DNA of the host cell.

Accor di ngl y‘,”olgﬁJogfo er to operably int zgrate into the chrom)s(g)r(r:{emz‘)])fs’8/02799
pr okaryotic cells at | east one flUnctional dpplV gene which is not
fused to any pronoter, the DNA nol ecul e of the invention may be

I ntegrated by using the process described 35 in EP564966, i.e., .
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non-replicative DNA fragment; (4) 30 identifying integrate transformants

in which the DNA fragnent is integrated so as _to restaure the native
function of tRecombisant sellycofe thq Spvensionc mayy campriseethealNA molecule of the

transformant jhQeNtibs (tdBly Y irREgratdd i to28iEe Bhronfoddth€ Brabfita replicative plasmid.
25 Among all recombinant cells of the invention thus created, the present invention
has particularly for object the strains A. oryzae CNCM 1-1887, 4. oryzae CNCM I-

1888 and Pichia pastoris CNCM 1-1886.

Preferably, functional copies of the dpplV gene are integrated at a predefined
30 locus of the chromosomal DNA of the host cell.

Accordingly, in order to operably integrate into the chromosome of prokaryotic

cells at least one functional dppIV gene which is not fused to any promoter, the

DNA molecule of the invention may be integrated by using the process described
35 in EP564966, i.e.,



Progeny of an expression host conprising a DNA nol ecul e accordlng to the 35
-invention is also included in the present invention. Accordin
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a reconbi nant DNA 8
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sequences Wwhi Qipemi uad t\ﬂnch ds srably maimteiredamd expressediduche selativie r&&suﬂ: on

i nt roduci ng. mieeamareuRgRofifg ofte T T Rt Hgium.

exanple. Surprisingly, Aspergillus cells having integrated nultiple

reconbi nant ftiﬂcé's% d%%%iﬁﬁ?sﬁﬁ (%é?etd 5t4b 'uﬁt@ﬁrate mf@u dD'E:Hi’drHﬁ sdinSt

ave

IV activity per ant

been corrpa?fved %amélwx@ xpnﬁrﬁlegﬁlwéﬁe&.ssguerpﬁeow geq tp g psomoter
tAls trati lon of %ﬂaegabnﬁﬂ{ﬂoﬁ%ﬁm atd aBteE rt@tth@moltsa@t Sdniss mﬂAemﬂ@dxﬂe dfhthe

pergi | us zae tr i ol |.owi,n exa

deposi t ed unde‘Pv?‘Pfion may 5 tedTE%é é}g af‘ﬁ@“‘t&q Pf d&@/a %‘?fe{é‘cf’hﬁ'
dﬁpOSl E hn;anerYMGM‘ | -Broekhulj@a&t a0 (A genel tramsfeli system lrlasedam dieshoimiamgous
shown that ov

Asper gi || us s?@’m A ur af(féleﬁth&ﬁg, Ssidn’ oFﬁXctPﬁ?I %eneseifi Ad‘;p%ﬁ‘% ?oc%zae Curr.

activity, 20y i G@Q}rh@ -ﬂ(ﬁ-’ﬁ,tl P, topi es of the Aspergl | | us nat i ve pronoter
whi ch naturally directs the expression of the gene encoding the

D P RSP TES B DA, RSl I Wb e oS, wich s
nucl eoti de 1 tepepabslydirikedetolBpombtebafd kéIniaatbrithatdre native to the host organism,
downstream a DNA sequence encoding any essential gene, said essential gene
25 being inactivated by at least a mutation and/or a deletion (this essential gene may
be a gene involved in uracil biosynthesis, such as the pyrG gene in case 4. oryzae
is used, for example); (2) selecting a host organism containing the essential gene
which is however inactivated by another mutation(s) or deletion(s); (3)
transforming said host organism with the non-replicative DNA fragment; (4)
30 identifying integrate transformants in which the DNA fragment is integrated so as
to restaure the native function of the essential gene; (5) selecting an integrate
transformant in which only one DNA fragment is integrated.

Progeny of an expression host comprising a DNA molecule according to the
35 invention is also included in the present invention. Accordingly, a preferred
embodiment of the invention is directed to a cell comprising a recombinant DNA



10 particular interest for this purpose. As an exanple, the
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The preseigt i nvention also relates to the use of the purified DPP IV or the

above mentioned cells to hydrol yse protein containing materials, such
as m xtures dThese cells maybeebtdinpd byancerperation sbiheddNK mudedude pdithe peesent
especi ally of. ): e, of : ' a f [ole ' S
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rice. ConposieGas aaining wheat gluten are particularly adapt ed
for the purpose of the present invention, since considerable anount of

gl ut am n&0r enai ns sequestered in proline containing peptides when wheat

gluten 35 i SThy Gverxxptessiont atlibei fatthler kehieved! by istfoducing multicopies of the
11 DNA molecule of the invention, for example. Surprisingly, Aspergillus cells
having integrated multiple recombinant functional dppIV genes of the invention
may provide a DPP IV activity per ml of supernatant which is more than it should
25 have been compared to the number of integrated copies, probably due to the
~titration of a negatively acting transcription factor. As an example, the Aspergilus
oryzae tranformant 6 of the following example 1 was deposited under the
Budapest Treaty at the CNCM where it receives the deposit number CNCM I-

1888.

30
In addition, it has also been shown that over-expression of the DPP IV may be
achieved in Aspergillus species naturally providing a prolyl-dipeptidyl-peptidase
activity, by integrating multiple copies of the Aspergillus native promoter which
naturally directs the expression of the gene encoding the prolyl-dipeptidyl-
35 peptidase activity. The promoter region of Aspergillus oryzae contained in the
nucleotide sequence from nucleotide 1 to nucleotide 1835 of SEQ ID NO:1 is of
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25 methods such as precipitation and/or chromatography.

The present invention also relates to the use of the purified DPP IV or the above
mentioned cells to hydrolyse protein containing materials, such as mixtures of a
source of proteins and a source of carbohydrates, especially of a mixture of a
30 leguminous plant or of a cooked oleaginous plant and of a cooked or roasted
cereal source, for example of a mixture of soya or cooked beans and of cooked or
roasted wheat or rice. Compositions containing wheat gluten are particularly
adapted for the purpose of the present invention, since considerable amount of
glutamine remains sequestered in proline containing peptides when wheat gluten
35 is hydrolysed by traditional koji cultures.



5 according to the textbook of Sanmbrook et al. (Sanbrook et al.., Mol ecular
«Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory PR .
1989). Thesgv%??é%‘fses are preceded by,a brief description of %ﬁgég?gébszﬁ?gg\s
and strains used, and by the coﬁﬂosition of various nedia. The strains
A. oryzae TKS, A. oryzae transformant 6 (exanple 1), A oryzae
transformant B2 (exanple 4), 10 Pichiapastoris containing pKJ115 (exanple
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secreted by t hgpé({Bzespleetulgeip.Erdwudicrolhs 635 314316, 198V gSuckskind of enzyme is
I nfect. i n. r Q ,qyaccessi on nunber: V87950).
- Plasm d%Fﬁ}%ggg&%glﬁar‘%leﬁ%KE%rg 5’%3%' ﬁ%bpg))r G gene (GenBank EBI/ UK,
accessi on nunber: Y1381 1). 35 - Plasm ds pMIL20 (Chanbers et al., Cene,
68,” 139- 149, #ﬂ%ﬁr cENRE present in@atRBSIeMies MY W Eod M&)wrﬂﬂ%ﬁg%

(Bi ol abs, New En;g n nd ) . . . )
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BanrH and Sall 5 sites. -The P. pastoris expression vector pKJ115

1 1oL S B of o BN SRR LB 58 o i
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{ transformati onpgéed-if B DPP BV activity (enzyme or microoganism) is combined with other

25 proteolytic activities (enzymes or microoganisms), i.e. typically if Pichia pastoris
CNCM 1-1886 or Aspergillus oryzae CNCM 1-1887 or CNCM 1-1888 or enzyme
purificates thereof are used, high degree of hydrolysis may be obtained leading to
a non-bitter flavour and a significantly lower allergenicity than unhydrolysed
proteins. The milk substitute may be further formulated in substantially the same

30 way as that indicated in the prior literature for products of this type (cf. EP
96202475.8).

The present invention is not to be limited in scope by the specific embodiments
described herein. Indeed, various modifications of the invention, in addition to
35 those described herein, will become apparent to those skilled in the art from the
foregoing description and accompanying figures. Such modifications are intended
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14 SRS
yeast e%(:@y (}fg?wl v lln%éégi%ino e yp{f%% ot as s%%gﬁ%%%?ﬂ“s{%(‘)@ﬁ%i’e
1.34 % W8, drawr upgpdirs} p lication of his app eatmrxwayothﬁrr@pphﬁmon wlgch

Exanmpl e 1 Qlﬁih@ﬁeﬂﬁﬁttéﬁrﬁ&&b‘{othls apphcacﬁéx?e”' ng of a genomic library: a
- genomic DNA library was prepared using the DNA from A oryzae 44 and

screened Wi th a DNA fragnent cont ai ni ng the dpplV gene of Aspergillus
fum gat us ( BSfiingiandailasmhids GenBank EMBL, accession 10 nunber: V87950).

- For this purpose the i sol ati on of the genom ¢ DNA was perfornmed according
to a nodi fi ed protocol of the nethod descri bed by Raeder and Broda
(Let. a@® . -Aspergillus oryzae 44 and TK3 originate from the Nestlé strain collection.

However other wild type Aspergillus oryzae strains may also have been used in
the context of the following examples.
- A. oryzae NF1 derived from TK3 by targeted disruption (uridine auxotrophe).
- Aspergillus nidulans 033 (biA1, argAl) can be obtained through Fungal Genetic
25 Stock Center, Glasgow, and is used as a source of pyrG (GenBank accession
number M19132) gene. However other wild type Aspergillus nidulans strains
may also have been used in the context of the following examples.
- The Pichia pastoris (Invitrogen Inc., US)
- Plasmid pMTL21-H4.6 containing the Aspergillus fumigatus dppIV gene can be
30 provided by the Institut Pasteur, Paris, France (Beauvais et al., An homolog of
the CD26 is secreted by the human pathogenic fungus Aspergillus fumigatus,
Infect. immun. In press., 1997; GenBank EMBL, accession number: V87950).
- Plasmid pNFF28 contains the A. oryzae TK3 pyrG gene (GenBank EBI/UK,
accession number: Y13811).
35  -Plasmids pMTL20 (Chambers et al., Gene, 68, 139-149, 1988; GenBank EMBL,
accession number: M21875), pNEB193 (Biolabs, New England) and




1)
Mcrobiol., 1, 17-20, 1985). Myceliumwas harvested by filtration,

*inmediately 59‘” zen in liquid nitrogen and | yophilised. |th§ma99
grinded to P2 (%owder using ggnortar and pestle. 200 ng of the
powder ed nycelium was resuspended in 2.5 mM of extraction buffer (200
mM Tris-HO pH 8.5 150 MM Nadl, 25 nM EDTA, 0.5 % SDS) and the

sol ution was extracted with 1. 75 m extraction buffer- equi l i brated

phenol and 0. ?&igp §k§ g%&ﬁﬁg@ﬁé WE&' h sﬁl%é]ohmigi’acedm@s 20

m Xture was c was retrijeved

£ plespn

and i nc m%n@ﬂﬁ,?@b[ W 2] erwatwmg Pi?%ge famsvf iand (nonye,
rrgg rﬂd) fT ﬁr 10|1|:rhalei8 Acids RéseafdiH, 119 463251990 iin thpm(rjm]gﬂt(ﬁrer&bﬂxngesiﬁ: waeg
aqade e e e Wa an |

e T P S o Frddn,a i Sﬁ&c#fgﬁe 58k B85 Bam D sRAcSelT
of 2 x QBB (1.&tesl NaCl, 100 mM MOPS, 30 25 % et hanol, pH 7.0) were added
to th I

(0 Lhe sampl e HiLGH BES AEnBRERibe ‘yidof pEiLLS %"%ﬁs%&ed(%a%ﬂmm
then parti al | yextirgssiomecoassetie SaluPEICA Imogﬂa)gnﬁhtlsCLmZObf Tn2 PR A5 wbe o
[ I d f

| sol atec T OM Liediid b eﬁg%fg?méﬁlﬂﬁﬁﬂﬁ/ggftﬁ@g.%&ﬁ ft Ifkaris#Bbf of the

inserted into erlop ges u |ng armc oni ng system

(Promega, US). DNA, befarsotmansfomagiin PAsiei&s of the A oryzae 44 genonic
library iqq [err] EI\/BL3 wer e [ mmbl | i sed on nyl on nenbranes
(CGenescr een, E;go&t;. ;?I'hese filters were 35 probed, with the .
[err] P-1abell : pplV insert of pMIL21-H4.6 anplified by PCR in

a 5 x SSC solution containing 20 % fornmam de, 1 % sodi um dodecyl

15 | f .
Label I'i ng 3:‘] D%W?ﬁ%?gg oﬁﬁ%?%glg#%‘gea%&ﬁenmzﬁf&g Fn ﬁé@dgﬁg é %88%1%55‘1‘12&
(Boehri nger) achmtecor]VQ)etal (Advdﬁﬁhet;rﬁ,el%%i?,a Jwere exposed to X-ray
fil ft t

TlenmpgS| tellrvemgﬂége’?[v\ere 'S0 eggg‘r)l pa6r3|f| %‘W@ﬁ%ﬁﬁ%%%@aﬁ%ﬂ ?’/ss?s
of puri f |@t§fqz§@tséﬂt“@;ﬂi@g i uridia ed that the clones carried sinilar
but’ not 1 N Gad d‘t)&iﬁstmatp% GvHepiean &%m W) (Sipmapp! V gene

0B uescr | pt Sk MMWGH donkins REVbRad oy AR ERY (S i B WE°
functional iti ehydrolysate q)quEEdZ@de'smg rmﬂym witeat Pgluttmyzpmvder (Rodpiettey
cel ot o+ Fiapeph ifh RICHifne L oy NoHish, Db, MBI i sopguoted
grown over ni ghat 26 %/Kmiw) aummoncent@tm | arp ermytgb to swbaaterratioo(Bi8) of
)10 om0 (TR WESARY 9. of G i FSE 755 .
Alcalase is then heat mactwate at 90 C or 10 min er centrifugation of the
hydrolysate, the supernatant is lyophilised to give WGH and stored at room
25 temperature. WGH contains mainly peptides and only minimal amounts of free
amino acids. Peptide' mass distribution in WGH is from 200 to 10’000 Da,
determined by size-exclusion chromatography on a Superdex Peptide column.
- P. pastoris can grow on RDB (Regeneration Dextrose Base): 1M sorbitol, 1 %
(w/v) dextrose, 1.34 % (w/v) yeast nitrogen base (YNB), 4 x 107 % (wiv)
30  biotine, 5 x 10% % aa (ie. 5 x 10® % (w/v) of each L-glutamic acid, L-
methionine, L-lysine, L-leucine and L-isoleucine.
- MMM (Minimal Methanol Medium): 1.34 % (w/v) YNB, 4 x 10° % (w/v)
biotine, 0.5 % (w/v) methanol.
- BMGY (Buffered minimal Glycerol-complex Medium): 1 % (w/v) yeast extract,
35 2 % (w/v) peptone, 10 mM potassium phosphate pH 6.0, 1.34 % (w/v) YNB, 4 x
10" % (w/v) biotine, 1 % (w/v) glycerol.
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and once with KO 8MC (20 M MES-HO pH 5.8, 0.8 MKA, 50 mMCaCl [err]). 2

- 20 g of nyceliumwere resuspended in 20 ml of a filter sterilised 5 ng/m

sol uti on of WO99/028@$vozyne 234 in KO 8MC. The nycel i um suspendHERI§H2799
i ncubated at 30C for 2 hours witih gentle agitation (120 rpn). The
protopl asts were |liberated fromthe nycel i um by gentl e resuspensi on
wth a pipette, washed twice wwth 20 m of S1.0TC (10 mM Tris-HO pH
7.5, 1 MSorbitol, 50 nv CaC:Ic{]er,r]) and were 25 resuspended at final
concentrati onr SMMY er (Bpferad, ninihalcMethangl-eamplex Medium): 1nVe /i teastoo
m of protopl agdtmchndyp tote, YO AN $O@SsitBpRosphateCpM .0, 1.34 THiBNECI4
pH 7.5, 50 nM b rvrv](gva;r?():lvlé%cdﬁg?t ?E J,o? ﬁo | N ongppcfeéFbTo this mxture,
2l of 25 % PE&I6H0E BHR% O {9/ Yo methangl. 50 v cadl [err] were added,
gently m xed and incubated for 5 mn at roomtenperature. 4 nm of Sl1.0TC
was 30 dd an .0 ' S mxed wwth 5 mM of 2 %Ilow nelting
poi nt aga osﬁxﬁm&gbsi g%“wwﬁﬁﬁ 50 mM gl ucose and 5 nM gl ut am ne,
osnotically stabilised with 1.0 M sucrose) and plated onto SMM agar
(Difco). L BEL V- £  Seldh(d BE i : Vv
YeBfiink-dt ot fib 5%8@ ﬁﬁ&W@oﬁtﬁﬁféﬁ pﬁ{i‘%%xsxg’ﬁlé

activity after, on .
d s@reengbwabp PNAdagnentsontaimng\the dpplV

I 1 U|0n (
spores of trdaboiftieands oryzae 443
KH err] P er rderdo@st f7hiH st (BEGhvasder al, GenBank EMBL, accessi
16 géert% .ﬁikrg' ] ﬁgn%gr plr(at es and rgpl ica plated onto P%tsrlion

0.9 % croti
| dishes cdf aiBHm °r9\)8'}9%9$\10-| covered by a Whatman filter (Chrl). The plates

were incubated for 2 days at 30[err]C DPP IV activity was detected on

watake ot o FO I Durpbeihe Siolpsion o BERGHIgNA, i mréfbitdincchidifl B

react ed wit h modifiad pootoodl ®frthegmethadd destritred by| Baeder and Brgdat (hsétarapgd.

Bach ' N, } kde . . .
- ani &idi neeblol; o LEROPLPED), MYEEHEE i hatveghRby fMiation, immediately,
pH 152 twezaroimliquid nitsegan and dyephilised. Hi by me@ogpnd@c? & A faepawder y

was al so udiB2 a4h8Harhid peaRO20DI Mg | oFtiRé pewdrsR] MyReLemtvag réstispended in

| | g
CRotor Pt o f sodhoehucks, CARPNERGS ST BEL R TE0 ke ack 2

and di pept i dyEDAwt0.8846 SDS) and thei solwttonvaae extracted ewidhn i 7Sentl lextrabtion buffer-

t t e ' .
(Bachem - sw «Suillumict BRth! 2 .79 L of %Wﬁ“%f?@ﬁgé\@ﬁ@§¥°‘aﬁ4-h@?&>éa%%
assay metodsmixture wias sieptrifuged {3%wain, 3000 )t lbalaquepud pbase was revrisyed and

IR QU o1
final concent34aiG-oh28rmb of 2-prop (Msralowess then a ﬁ@dﬂrban’pgﬁgtmw'as’washed
super nat ant Wasthariiegl ethadol 88d finally e fged 119500 ml ofTE buér (M0 Tris-

STTerT1C. A el o 0 Kol 00T o Seand bl SUBL AR Al RS om0

{ ([err]: 2% 50% 2thanbl,epH drf)ewetd added neather ssmple Adfichnwasmdhertdppliedeto a

Wer e express {7l o ' e si xt een
t ransf or mant g‘ke;%xgﬁg% Sancﬁgggﬁ @kf’ﬁ]@ ﬁga@!‘letﬁds? g AT ng ke by tﬂﬂé"’sﬁﬂ}ﬁfer.
The genomic DNA was then partially digested with Sau3A, and DNA fragments
of 12-20 kb were isolated from low melting agarose (Biorad). These fragments
30 were inserted into bacteriophages using the A EMBL3 BamHI arm cloning system
(Promega, US).

40000 recombinant plaques of the 4. 'orjyzae 44 genomiic library in A EMBL3 were
immobilised on nylon membranes (Genescreen, Dupont). These filters were
35 probed, with the 32_P-1abelled 2.3 kb dpplV insert of pMTL21-H4.6 amplified by
PCR in a 5 x SSC solution containing 20 % formamide, 1 % sodium dodecyl



conpared to the wild type. Seven transformants nunbered 1 to 7 were

~sel ected 25 e of their high DPP IV activity. Southern golglse hem
confirmed tWéf”e"?‘ﬁZ"% increase in jpe activity was due to the int egrgtlon

of multiple copies of the 4.8 kb Apal - ECORV fragnent in the genone of
the transformants. From densitonetric scans of these Southern blots,
It was estimated that in transformant 1, at Ieast 4 addi tional copies

had been funcy '1?#%@]?5\,\2,?11&9 @E/E(aet(ﬁéﬂaggﬁ te on (;C %h"‘ﬁa&a@lhr%gof ﬁNA Elas

t ransf or nant
the increase pérfmd vsiagt # vregomnrprimed tDRs fI@bﬂhng if (Bﬁahrang@raeasmi (a

were grown ingRepaithelm i: &negwewbéﬁosearasz}a@ Pt 40 rlifiwdtida i 3%

30[err]C wi_t hou i % 1 qui d MMAG. Anal yses of
super nat ant s Spe- %% 0°%-Table 1. Transformants 1 and 6 shovved a DPP
|V activitgy of at |east 8 and 17 times nore, respectively, than A

NF1 f t. . .
sryzae TEL YRS Sositiver SRes e soiikel SuflSisifies Restrstion eame anebvsis pLs
re ][ral n | uparified) dshetetiophagel aDNAstnevagbd that ghet eldnesd aarmed-Fsiblac obutainoed

nct n
Iant :’JOSUInga 1 lﬁlgnBﬁﬁplﬁw ?&%ﬁ}fgﬁ]vﬁfg I NCIr ease %ngrtfééj%é hgﬁ‘gg$8¥§g{}ed to
been conpar edan cApdieEerR¥e#.Eotkb ffragmmrégwhntéu wamusnbclomn@ inito f pBmeseriptSiGiy

al so co r ogp negatively acting transcription
factor ﬁ%ressoﬁ?gmgﬁﬁgmwgﬂﬁ:mzs DPP IV [mMJm] LAP

[MJ M ] ENDO [ mJ ] NF1 pyrderr] 8.7 1.6

_?_ .9 f T{ ;%@%L@LM@;&ML plasmid pNFF125 was mn?og%ced 1{1to A. oryz
ranst or nan - rac i sati
of "the Dpp | WELPY Satanstommationn witte jpsraic, eDEERS, ‘Sepiinga gene ?Sr

over pr oduci ngsglectivaf of tramsfofmantsl t he control A. oryzae NFl pyrG{err] wer e
anal ysed 15 by SDS-PAGE. No single band in the prolyl dipeptidyl
pept i dase-*over pr oduci ng strain stained nore intensely than the A
oryzae NF1 pyFdf ¢his] pempose,od. drpzass NE1 avas growno@cbra@ﬁrm\/\MMnmiﬂbl

ol iR T il S e

ut.not 1n the A yr
control . Thi sS'Cerl ¢ O¥IH %eﬁﬁﬁ C’é’lﬁé rgashed MS\W’GEN%% Bgﬁ
gl ycosyl at i onand onéewith KOéﬁ‘tM(,Zr(QO MESfHCI pHl 5.8 6. 8)M) , WOrmeM c@a 2

th N d F |
band of & ¢ o 68 mvsp R mere e Rpdisd 15 20 @iln%ﬁl?w%féfr@%%éi ol tﬁosq ot
prol yl di pept Néybzyrept23daincK 0.8 Gr dteanycelitin suspmrsimr wasmncu%atedml 30UT fone
N- gl d d f
Cort bepond: ng2 PRt Hif{abld 5#1‘?& [BE(AAD in), The ptdBHRLEIIBY liferated from the
| oaded onto amyceliamaby \genglel resuspemsiom adﬂbatptpeﬁe,l mast dwm[ erm}} 20 ml of

menbrane. TheS1.0TC QWOaMMeTnsdwl pH pef} ildM Perpitoflase mdidCadd, exadsedre

d | db tomgt e
and anal v re%usa;lyjendng at a final concentration of 10%/ml in S1.0TC. 20 ml of DNA was

mixed with 200 ml of protoplasts and 50 ml of 25 % PEG 6000 (BDH) in 10 mM
Tris-HCl1 pH 7.5, 50 mM CaCly and incubated for 20 min on ice. To this mixture,

2 ml of 25 % PEG 6000 in 10 mM Tris-HCI pH 7.5, 50 mM CaCly were added,

gently mixed and incubated for 5 min at room temperature. 4 ml of S1.0TC was

30 added and 1.0 ml aliquots were mixed with 5 ml of 2 % low melting point agarose
(Sigma) SMM (MM plus 50 mM glucose and 5 mM glutamine, osmotically
stabilised with 1.0 M sucrose) and plated onto SMM agar (Difco).

Ninety-five pyrG® transformants were screened for DPP IV activity after
35 incubation (2 days, 30°C) on MMWGH. For this purpose, spores of transformants
were resuspended in SP2 buffer (20 mM KH,PO, adjusted to pH 2.0 with HCI and



Edman degradati on. The N-term nal sequence of the mature protein was 25
-determ ned to be Leu-Asp-Val -Pro-Arg-. - Sequenci ng of the

Apal - EcoRV WOYRMS5: the 4.8 kb fragnent f rom pNFF125 WESTEFSHOWERd on
both strands. The nucl eotide sequencdbof the dpplV gene was

determ ned, on a Licor nodel 4000 automatic sequencer. |RD41 | abelled
primer 30 having the nucl eotide sequence SEQ ID NO 3 was used for
sequenci ng both rrands of tially overlappi ng su clon y the |

di deoxynucl eofi%d& mian picrotiter Biﬂf@feim treglica PF%‘% Aﬁéﬁs egntaingpg,
74, 5463- 546|7MN4WGH coVercVy a Whatman filter (Chrl). The plates were incubated fot®
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( Promega) 0 M 2ermo) dvag m@asp ol @etivitiesnwgts fxpmessed aso mU/ml
generate pl asghdophihdy. 25 Resul ts show that the open reading frane
(ORF) is split by a 83 bp intron into 2 exons. Furthernore, the 16 aa
long N-term nal secretory signal sequence was I'dentified by honol ogy

with the A f Resgis lshowemaermmeuhmﬁnsfomaﬁpmmr;fblml la tlearly inctéwsedi gaining

3650, 1086 . SHEVARE O Qi ROLE SeReh s ety Blebela ) 1B 144E s
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Apal-EcoRV fragment in the genome of the transformants. From densitometric
scans of these Southern blots, it was estimated that in transformant 1, at least 4
additional copies had been functionally integrated into the genomic DNA, while,

30 in transformant 6, they were at least 9 additional copies.

To quantify the increase of DPP IV activity in the transformants 1 and 6, these
were grown in parallel with control 4. oryzae NF1 pyrG®, for 7 days at 30°C
without shaking in 100 ml liquid MMWG. Analyses of the supernatants are shown
35 in Table 1. Transformants 1 and 6 showed a DPP IV activity of at least 8 and 17
times more, respectively, than 4. oryzae NF1 pyrG’ transformant, while their



(ATG to 1966 and includes the intron. The mature protein starts at

- pasition 19@6 o0270sWM th the am no acid sequence LeuAspVal Profcg /9802799
confirmed by Ig(f man 35 degradati on. {fhe exon 1 starts at position 1836 and

ends at poisti-on 1841; intron starts at position 1842 and ends at
poi stion 1924; exon |l starts at position 1925
19 and ends at position 4231. Exanpl e 2 Di sruption of the

dppl V gene 1e'§1c1dé:laﬁhstﬁf haaﬁet(m)n%df ehHSpS;Lt‘R’lh%é @ENDO SRRINESs remain
excl usively respons served
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1.5 unit of 5 poI yner ase (B| ot aq) wer e added as well as one drop of
Nuj ol m nera (Per ki BT Tte—targetpd—Tegromwasjanpl i fi ed,
using a Strat aqene Robo  IQRAPAY [mU/ml]q | aHAR U, Mr pairs SEQ
I D NO 6 and| SEQpF :,pd@ 7} The g¢act|on 1.gM xtures wey & subj gcted to 30
cycl es of l'ﬁﬁ'ﬁ—@'? eT —n OL[UI ]Calrd31rrT T2terti€ The gel
purified 1. “k"t;nafm ?f)d ct wdd-9recovered with Q hex 113-2Q agep) and 20
cloned into ﬁi%f&n(aﬁf@ ga) , 1@E¢0r di pg tojighe inptructiens of jthe

manuf act ur e to—grve pl\ll—l—os amiE pet artet—aotemt—al | el e of
dppl V was generat ed from pNFF 125 by repl aci ng the internal 1.5 kb
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from 14 to 1broad smeanayas mswe dn trh@oregton arwrgbgﬁelaDg@fothQ:pml fdlmttd)ése
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In trans activit

exhi b
ot T oo e cissropharetis BeREU FREHybe gaused bE BEoriatoRset iBen
repl aced by tehgyxdesr’l:lwreﬂﬂe cmnﬁhwdimthm Wmnsfeatdmn»ﬁhm-glycbeidaw BPind

|V activity, #n%lyse tﬁerél&q?égsyiaie& ts le%r £B&M of 85 C{o %bkf)g' egred in the

fragnents wi T
control NF1 pyrG’ and in the prolyl dipeptidyl peptidase overproducing

20 transformant. A sample of the N-glycosidase F treated culture medium of
transformant 6, corresponding to 100 mU prolyl dipeptidyl peptidase activity, was
loaded onto a preparative gel and blotted onto an Immobilon P°? membrane. The
putative prolyl dipeptidyl peptidase band was excised and analysed by automated
Edman degradation. The N-terminal sequence of the mature protein was

25  determined to be Leu-Asp-Val-Pro-Arg-... .

p-U

- Sequencing of the Apal-EcoRV fragment: the 4.8 kb fragment from pNFF125

was sequenced on both strands. The nucleotide sequence of the dppIV gene was
determined, on a Licor model 4000 automatic sequencer. IRD41 labelled primer
30 having the nucleotide sequence SEQ ID NO:3 was used for sequencing both
strands of partially overlapping subclones by the dideoxynucleotide method of
Sanger ef al. (Proc. Natl. Acad. Sci. USA, 74, 5463-5467, 1977). The DNA



20 ot her nol ecul ar wei ghts show that the disruption construct has
-integrated at another site in the genone. To quantl 1y

activity, tWAhB¥¥ants 10, 11 and 15 as well as A oryzae ’WQP/“””
pyrderr] transfornmant were grown f ori87 days at 30[err]C on I|qU|d MVW\G.,
Enzymati c anal yses of the supernatant (table 2) showed that transformants
10 and 11 had residual proline dipeptidyl-peptidase act|V|ty pr obably

due to sonme non cific enz y, cont r ast mant 15 had a
i'gher DbP | VStRienge: Bhalips was| pEorgd! biobsing: dhe (GRS Comigiten prgrars
type. |nspect (Devereuk lzeahy Noth@#cideResn120387-895, I1987)| V  di sruption nut ant
reveal ed additional clones with higher activity conpared to the wld

type. Since the disruption construct did not contain a functi onal
gene, the incThaspositionhef dAranseripfioni sfart isites wexsn mappedobyi primerosxtension.
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2.9 Tr athis gurpese, fg H was isolated from the;Ag oryzae .FK3 mycglig cultured
Transfonmant  3¥emightlorl MMWGH, usirfi the “RNeasy Totaf RNA Punﬁc'ﬁhéﬂﬁﬂi@’r (GiagedP

39. 6
DPP IV in P. B&é’?ﬁﬁ%ﬂnsmptase%réﬁﬁgr m)%aﬁe&%%ﬁéﬁés 1§'s$#%1“’8ﬂéﬁ‘§
was used as t pymthatis KipforZRT-PORY (Bokkiinge b0 dpbf s, PReadiorlousier

0wty oA ST T i g .

MySO err], 10 ugVoligbfp(dd))[ primesOS€r thits oRNmeTmhlbrtov;- 100units AMMOOReyerse
nucl ease free & ﬁge Oqtésfg ﬁ&rea%m%@te&%ﬂ@ 0"#fin2499¢ 60" fin, 7 °@%Cﬂu
| oned

reaction 2.5 un nerase fi, tratagene was a d

50 M of 1 x PUR AUE&r mipnd Adl, o?yli @népél‘#-g@ dhaagbBnd LN hn‘tMeO
primer P3ligomEéle bidud 250! m¥AANDPYB el werré Wsslx%a\&ﬁrﬂﬂnﬂlnfqnﬂ

ERERE Mot T A

72[ err] C usi ngng’alBSAK Teeadi\eaction 1Thenitalf Tagspelymedsse (Biotaghevdreadded as

- product was diggsied,p %rgﬁ %%\ﬁaij m¥BEdal %’ffj(lpérﬂfﬁeghh&t)f) ThE etaf@%?e% region of the
dppIV gene was amplified, using a Stratagene Robo Cycler gradient 40, with the
primer pair SEQ ID NO: 4 and SEQ ID NO:5. The reaction mixtures were

20  subjected to 2 cycles of 1 min 98°C, 2 min 56°C and 2 min 72°C, followed by 27
cycles of 1 min 94°C, 1 min 56°C and 2 min 72°C and 1 cycle of 1 min 94°C, 1
min 56°C and 10 min 72°C. The gel purified PCR products were recovered with
Qiaex II (Qiagen) and directly ligated into the pGEM-T vector (Promega)
according to the instructions of the manufacturer, to generate plasmid pNFF137.

25
Results show that the open reading frame (ORF) is split by a 83 bp intron into 2
exons. Furthermore, the 16 aa long N-terminal secretory signal sequence was
identified by homology with the 4. fumigatus sequence which corresponds well to
the signal sequence rule described by Von Heijne (Nucleic Acids Res., 14, 4683-

30 4690, 1986). The dppIV gene has the nuclotide sequence SEQ ID NO:1, and
encodes a mature protein of 755 aa with a deduced molecular weight of 85.4 kDa
(see SEQ ID NO:2). The signal sequence of dpplV runs from position 1835
(ATG) to 1966 and includes the intron. The mature protein starts at position 1967
with the amino acid sequence LeuAspValProArg as confirmed by Edman

35 degradation. The exon 1 starts at position 1836 and ends at poistion 1841; intron
starts at position 1842 and ends at poistion 1924; exon II starts at position 1925



21 Not| digested pKJ115, generating the plasmd pNFF134 P pastoris
-sphaer opl as re transformed with 10 [err]g of pNFF13 /d2§®d by
EcoRl as deéi??’ooz’mgl\ﬁ t he Manual 4¢/er sion 2.0. of the Pi c preSS| on
Kit (Invitrogen). 5 The P. pastorl S expression cassette pKJ115 can
insert into the P. pastoris genone vi a honol ogous reconbi nation at the
al cohol oxidase (AOX1) site and carry, in addition to the cl oned

codi ng sequen&f\dgﬁdslﬁﬁﬁgj& 431e his4 gene for sel ection.
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{ size of am notcagawds)mﬂaeptldes (range: 100-7'000 Da). Chr omat ogr aphy
was performed under isocratic conditions with 0.1 % TFA, 20 %
22
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In parallel, a mutant allele of dppIV was generated from pNFF 125 by replacing
the internal 1.5 kb Ncol fragment with the 1.8 kb Ncol fragment from pNFF39,
25  creating pNFF129.

Apal-EcoRV digested pNFF129 was introduced into 4. oryzae NF1 and the
transformants were grown on MM. Among 95 tested on MMWGH, eighteen
transformants did not exhibit DPP IV activity. Six DPP IV negative transformants
30 were selected and numbered from 8 to 13, and four transformants which still
exhibited DPP IV activity were numbered from 14 to 17. A Southern blot of Ncol
digested genomic DNA from these ten transformants was probed with the dppIV
PCR fragment (see example 2). In transformants which did not exhibit DPP IV
activity, the 1.5 kb Ncol fragment is absent, which proves that the wild type gene
35 has been replaced by the disruption construct. In transformants which retain DPP
IV activity, the 1.5 kb fragment is still present, and hybridising fragments with
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-peptidase activity was noticed (transformant 15).

Thi s

i ncrease can be due to a repressor titrated by the nulticopies of the

pr onot or 180 integrated heterologously in the genone of A oryzae
NF1 or by a positive agppﬁg[,gg/;,m)r @)@C{ﬂﬁﬁmﬁy t BRoA R Apal - BanH
fragnent. I:)\d.l[pl Eb FonctTomat rvatrves of—the—BPPHv—35

Funct i onal J;I’I the DBB |V (SEQ 1380 2) lare pPd&pared laccording
to a thﬂgnsmgﬁtqq filrom tgg nmet had desggi bediby Adgngs et 4gl.

( EP402450; 23" Ggnencor) .
Briefly, thel chpstormpmdlcassett 81nK1119 cont®ininglthe DPP |V wds

subj ected to aﬂaﬂsﬁnﬂlhﬁtr}g hem c;ads nmut a ene5|§7 by hV dr oxybam ne. JAccordi ng
to exanpte—3—ttEe Hutdgeﬂlbeu DNA-wWasthen—usedto transform P.
pastoris. Functional derivatives of the DPP |V, presenting a deletion,

addi ti on and/Examples3 Exprbssion of doonete DRR IV B pasiodss, were finaly
detected according to their peptide

- Transformation of P. pasforis: plasmid pNFF125 was used as template for
multiplying the dppIV gene by PCR. To do so, 200 ng of pNFF125 DNA, 164

pmol of oligonucleotides, 120 mM dNTP’s were dissolved in 50 ml PCR buffer
(20 mM Tris-HCI pH 8.8, 2 mM MgSQ,, 10 mM (NH;),S0,, 0.1 % Triton X-100,
100 mg/ml nuclease free BSA). A drop of dynawax (Dynazyme) was added. To
each reaction 2.5 unit of cloned Pfu DNA polymerase (Stratagene) was added in
50 ml of 1 x PCR buffer. The A. oryzae dpplV gene was amplified with the primer
pair SEQ ID NO:8 and SEQ ID NO:9 (these primers covered N- and C- terminal
mature protein coding region). The reaction mixtures were subjected to thirty
cycles of 1 min 95°C, 1 min 44°C and 3 min 72°C using Perkin Elmer DNA

20

25

30

Thermal Cycler.

The PCR product was digested by EcoRV and Nofl and cloned into the SraBlI,



profile obtained by hydrol ysing wheat gluten with purified DPP |V
“derivative ee exanple 3). Exanples 6 10 FRIcTRRAs/99I 2
ferment ed zﬁ’ya”’é’%@%e a koji is prepamed by m xing an Asperqgi ITﬁi

oryzae CNCM | --1 koji culture with a mxture of cooked soya and roasted
wheat , the koji is then hydrolysed in aqueous suspension for 3 to 8
hours at 45[err]Cto 60[err]C with the enzynmes produced during

fur thor - pr apAahiEs é?ﬁf”“ﬂ Henffaliiaine Mkt pFR LS Pupdypfle gﬁﬁé’%%h%ts
hydr ol ysed koyéredranséors w1 thd e afBNFEL 34 fineatseddhyr&greRE 8 described in then

pressed and g‘ﬁﬁnﬁﬂ%ldﬁm .01 6fthel BichaPERpresgiod 1o {Ifirbgéd)ed.
Exanples 7 2 For producing a flavouring agent, a agueous suspension

of a m xture of cooked soya and roasted wheat is prepared, the
proteins gre 'ﬁfdpbpdzstaﬁd ehprdsmdncdaxset& PRI115 can hfseﬁmtteﬂsa Bn Metbhs%enome

6.5, “and { he ViR B0BHIPERY tocPmIRAROT AT KA alePnal e ak%y‘bﬁims#a A0 R e

25 by Asper giddition to thaeclddd\eodiag sequence of 1nterest the his4 gene for selection.

IzﬁlFCRMATI O\ Transformants were §15i‘1 &@E@@%ﬁﬁg 'd%'ﬁclen %&M@@:@eﬂ&s

PRODUI TS NEs'sg@ened for msertlon of themonstmetat th;wzoxmggpmg ggmmal methanol plates
(O CiTyq i Transformants thh) wek8mabléUe é%o}vl&é on medla conﬁ't:ﬁmg only

COUNTRY: w RLA D TAL
(ii) TITLE opm SN c@mpmce&%@\ﬁﬁa mEPﬁlrl EmnmwhDASEstmct in

OF ASPERG LL \¢ge QR cgeast genomic ldcaﬁUNB iﬂie GoRENeSits %at the gox1 (botls

08 ConbUT ER CiTHIRIBE ol Aqk) goding region Yhe' Seleotd Wimstormatis Wossgpvn to

PC- DOS/ M5- DO@ear saturation (OD 20 #tHj00S0E) AaRE°C E’ntl@rml of Ebtoerciebastd Feastansiiian
#1.25 (Epg) (BMGY). Cells were harvested and resuspended in 2 ml BMMY and incubated for
2 days. After two days of incubation, the supernatant was harvested and 10 ml was
analysed by SDS-PAGE according to the method of Laemmli (1970) with a
separation gel of 7.5 % (w/v) polyacrylamide to identify succesfully expressing
clones. In parallel, the supernatant was checked for activity.
20
Results show that the obtained concentration of DPP IV was 100 pg/ml. The
activity measured in the supernatant was of about 1385 mU/ml. Among all the
transformants, one was deposited under the Budapest Treaty at the Collection
Nationale de Cultures de Microorganismes (CNCM), 25 rue du Docteur Roux,
25 75724 Paris, France, on June , where it receives the deposit number CNCM I-3.

= Peptide profiling by size exclusion chromatography (SEC): the efficiency of
DPP IV towards peptides in WG hydrolysates was tested. Enzymes in the

supernatant of dppIV disruptant 11 thus were heat inactivated at 95°C for 10 min.
30 140 mU of purified DPP IV produced by P. pastoris CNCM I-3 were added to
500 pl of supernatant and incubated at 45°C up to 24 h. A control experiment
without DPP IV addition was performed in parallel. Aliquots were taken at 2 h
intervals, acidified with 10 % TFA, centrifuged and analysed by SEC on a
Superdex Peptide HR 10/30 column (Pharmacia Biotech, Sweden). Separation is
35 based on molecule size of amino acids and peptides (range: 100-7°000 Da).
Chromatography was performed under isocratic conditions with 0.1 % TFA, 20 %
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2) 1 NFORMATI ON FOR SEQ ID NO 1 (i) SEQUENCE

§- CHARACTERI STI CS: (A) LENGTH. 5496 base pairs
(B) TYPE: nWQ /@78 d (C) STRANDEDNESS: si ndgfl/EP98/02799
(D) TOPOLOGY: |inear (ii) MZECULE TYPE: DNA (genomic) 30
(i x) FEATURE: (A) NAMVE/ KEY: exon (B)
LOCATI ON:  1836. . 1841 (1 x) FEATURE: (A) NAVE/ KEY:
exon B) LOCATION: 1925..4231 (i x) FEATURE:

(A) NAVE/ KEY:2cetpnitie (m water at a flow rz(tB)de(@muV@in. Dpiecti )gﬁ amino acid and
(i x) FEATURE:pepide peaks was at A15) néAWpNEY: arfd @ndif®tdcil® standards were used {0P)

LOCATI ON: 1836,.,184 L X) FEAT : (A) NAME/ KEY:
si g_pepti de calibiate the chromategsas)b&gyp @‘\I%dR%Z’@t shewn)- (ix)
FEATURE: (A) NAME/ KEY: pronoter ' (B)
LOCATI ON: 1.

|

term natol” 5

(}igsﬁts show that (ag ﬁﬁﬁé&%@e 4§§ fmglhﬁgﬁde?s (266)5(13(6‘)( K& be

SEQUENCE DESGRetectedairegdy) aftor oh incubation. Extactedrinagbation{amtr @4ch ST

TATTACGCAT

CAATAGCTGC TG %&:ﬁ?@& M e defiited in SRl Salagle A0 Y Bl 24 b

GGGGTCTTTC CAuewbationr
GATTGTCTGT T k! Whkat ANGRRCREEG

60
300

15

20

25

30

35

e, i 14 Aleer doaty DEBEPGestivity libepglys dipeptides

1 T m. %T 3 G 0
GAT 1T JTCCA CTT A@TA%?@%G@XAA GT. IE%ACCS‘:%%[ ‘:EI'GG»A\ZI%I‘C‘E?I'G@I)'14
pephtide degradation o5 ’

Example 4 Transformation with the native promoter of dppIV

The plasmid pNFF126 containing the fragment of 2094 bp Apal-BamHI
encompassing the promotor region and the start of the DPP IV gene (see SEQ ID
NO:1) was introduced into A. oryzae NF1, using pyrG gene as selection marker.
The A. oryzae NF1 pyrG+ transformants were screened by staining for their
prolyl-dipeptidyl-peptidase activity. Two transformants (B2, C7) showed a more
intensive stain than the other ones. They were therefore cultured onto liquid
MMWG for 7 days, 30 °C, without shaking, in parallel with three other randomly
picked transformants and the control 4. oryzae NF1 transformed with only pyrG.

The prolyl-dipeptidyl-peptidase activity was analysed from the culture broths
Results show that transformants B2 and C7 respectively showed a fourfold and
twofold increase of the prolyl dipeptidyl peptidase activity compared to the
control, whereas all the other ones do not exhibit any increase of this activity. In
the disruption experiment (see example 2), also a maximum of fourfold increase
of the prolyl-dipeptidyl-peptidase activity was noticed (transformant 15). This
increase can be due to a repressor titrated by the multicopies of the promotor
region integrated heterologously in the genome of A. oryzae NF1 or by a positive
acting factor encoded by the 2094 bp Apal-BamHI fragment.

Example 5 Functional derivatives of the DPPIV

Functional derivatives of the DPP IV (SEQ ID NO:2) are prepared according to a
method adapted from the method described by Adams et al. (EP402450;



GAACAAGAAT ATAAAATAAG CCTCGCGACC GGGAGTCTTG TCCCTCAAAT CATCACAATC 360

1020

- CCATCGAACA T% A ATTTCCTCAC TCATCCTTCT ATCCACCGCC AAAAT o8/02798 20
CCGCTACCCT et T CTGAGCGITA CTCGT CGCOGCTGCT CCA 480
ACGGTACGTA TCCTGAACGA CAATGTAAGA GACTG ATGATTAGTA GGCCCAGCTG 540
10  GTGGAATCAT CGACCGCGAT CTTCCCGICC CTGTCCCTGG ACTCCCTACC AAGGGTCTCC
600 CTATTGTTGA CGGATTGACT GGOGGCAATA AGGGTGGOGA GAAGCCTGGA AGCAAGGTTA
20 GriNeRRD- St s e esst R olline SR DR IR C
780 m&@z&r@t&m@m@m@m@gm@d&&wﬂmmw
000 T @E@Eﬁiﬁ%@%%ﬂ@qw ﬂﬁ@é PR
960 cccﬂtm@ggd tertyauygscef tap HRRANG 0BTV PLATG

GT Sabstittier JiEdrt hismo deldsowird Cﬁxﬁf td3heir peptide

oot e@e%%e\a@med s o e W S50 SR vt

ATGCTGGITC T eFJTCGTGCTG 1200 ATGCTGGTIGC TGATGCTGGT
GCTGGTCCTG GGGCAA A GTCTAACAAG GCCTTTACGG 1260 CATCAATGIG
AGGTTATCCA ACATCCATCC TTGGIGGECCA TTCGTAAATA GCAACAAAGA 1320

GGGGITGGTAC TTEXAMIpIes® TGTCATTGCT CCTGCGATTG AAGCTAGCGA TTCCTGTATG 1380
TACAATAAOCiéTTTAAGCACGC TTGGTTCCAT ACTGITTCIT CACTGGITTT TGGATATTTT 1440

TATT GAATCTTGTA GIAGICCAGC TTCTCATGGT TAGACACGGE; ATAACCCCCC

1500 Adforgmepaing atennented svmsmmdmrmnmﬂ hyrrr@p@mws‘pergzllus
égéﬁé’é?? mp&'b%Aé’ CNCM IACiI et WTTT TAT %%Giﬁg{ﬁ_«ﬁl&é& wheat,
CAGGATAGGA AAﬂ!ekPaaG?@@T in aqpsgYs Suspmss&@céﬁi GE:%C&GGO 60°C
TGACTGATAA GAGRR@AS Ehz Al Fetritentatioh7dthe Msper GRS AT IArCNCM

TGGGACTA-I{E TAITITAA{%W, a morog mi i 1scﬂﬁﬁ1-lé¥%cr:GepT£%d%§CA g T Shitable 30Sount of sodium

chloride to the hydrolysed koji suspension, the moromi is left to ferment and is
then pressed and the liquor obtained is pasteurized and clarified.

Examples 7
20
For producing a flavouring agent, a aqueous suspension of a mixture of cooked
soya and roasted wheat is prepared, the proteins are solubilized by hydrolysis of
the suspension with a protease at pH6.0 to 11.0, the suspension is heat-trated at pH
4.6 to 6.5, and the suspensioﬁ is ripened with enzymes of a koji culture fermented
25 by Aspergillus oryzae CNCM 1-2.



CCTTGATTCG AGCTGAACTC GGGGTTTTTT CCACCATGAA GGTACGTCAA TTCCACTGAT 1860
. TAAACATTAT TTGTTACATA CACTCCATCA TTGAGTCAAT TATAATTAAC ACCTCATAAT
TCAGTACTCC WRSPIWFGC TGCTCCTGGT CAGIGTGGTC CAGGCCCTGG ATGTG&@"FG@”’”"%SO
GAAACCACAC GCGCCCACCG GAGAAGGCAG TAA CTC ACCTTCAATG AGACCGTAGT 2040
60 CAAGCAAGCA ATTACGCCGA CCTCTCGCTC GGTGCAATGG CTCTCGGGCG CAGAGGATGG
2100 ATCCCTACGT GTACGCGGOG GAAGACGGCA GTCTCACCAT CGAGAACATC
GTCACCAACG 2160 AGT CCTG CGGACAAGAT TCCGACAGGG
AAGGAAGCGT TCAATTACTG 2220 GATCCATCCC GACTTGTCGT CGGTGCTGTG
GGCGTCCAAC CACACCAAGC AGTATCGGCA 2280 TTCGTTCTTT GCCGATTATT
ACGTCCAGGAL T GESERGT CAFORMBANGT:CCG TGCCCCTGAT 2340 70 GCCCGATCAG
GAAGGTGATA TTGAATWP@@C@G&ATGGAGC CCCGTGGGCA ATACCATCGC 2400

TTTTGTTCGC GAGAAT %%réﬁfr NESEER TACTC GCATTACTGA 2460
26 pe EA TCCACGGCGT GCCGGACTGG ATCTATGAAG

AGGAGATCCT 2520 (p) stare: vavp CGGCGATCGC TACGCGITGT GGTTCTCGCC AGATGGTGAA
TATCHECTT ACTTGAGE) Tcomdr80 swAHRpARACT GCGGT TCCGA CCTACACCGT TCAGTATTAT
' ATGGATAACC AAGAGAT(3ECrosT2B4CoDE (2IP): CH-1550 CCGGCGTAT CCATGGGAGC TGAAGATAAG

GTATCCCAAG GIGECGIATE TLARTETLAE: CLPNDWE OF(THE ERTIZACCTHEETADYICFEETIVRSE
ACATCGCTAG CAAGGAGGT G AAGCAGGCGC CEARERERCTLLUS ORGEAE GITCGAGTCA
ACTGACTTGA TUAT

CGITGCTGCT AA

B CPCACTGATA CTCACACCAC 2820

€ A0 NAGFAA AAGGTCGTCG CGGTCGATAC 2880
akEte ACCGATGGAT GGCTCGATAA 2940

(C) OPERATING SYSTEM PC-DOS/MS-DOS
(D) SOFTWARE: PatentlIn Release #1.0, Version #1.25 (EPO)

20

{2) INFORMATION FOR SEQ ID NO: 1:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5496 base pairs
{(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
30 (ix) FEATURE:
(A) NAME/KEY: exon
{B) LOCATION: 1B36..1841
{ix) FEATURE:
(A) NAME/KEY: exon
(B) LOCATION: 1925..4231
(ix) FEATURE:
{A) NAME/KEY: intron
{B) LOCATION: 1842..1924
(ix) FEATURE:
40 ' (A) NAME/KEY: sig_peptide
(B} LOCATION: 1836..1841
{ix) FEATURE:

50

{ix)

{ix)

(A) NAME/KEY:
{B) LOCATION:

FEATURE:

(A) NAME/KEY:
(B) LOCATION:

FEATURE:

(A) NAME/KEY:
(B) LOCATION:

sig_peptide
1925..1967

promoter
1..1835

terminator
4232..4771

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

GGGCCCTGAG TTTAACGGTG CTGGGTGTGT TATTACGCAT CATACTCTTC ACCCGCCTTG 60
CAGTAGTITCG GTTCTATTGT CAATAGCTGC TGTCGCAATA TTCTGTCITT TGCCAATAAG 120
GTGACCAGGA GGGGTCTTITC CAGGATAGAT AGATGGCGAC ATTTATCTCG TCGCGGCGGT 180
GATTGTCTGT TTGATTGATG ATGATCTCTG AAACATGTTG AATCTGGGGT ACGTAACTTG 240

60
GGGTGATCAA TTGACATCCA CTTAGATATG GTACAGCAAA GTATACCTCC TGGATTCTGT 300




CCT TCTTTCA ATGAAGTATA TTGGCCCTAT CAAGCCGTICC GACAAGGATG CCTACTACAT 3000
: CGACA%%O RECATTCGG GATGEEOGCA TCTGTATCTC TTCCCCGTTT
3060 CCTATCCCA CTAA G GCGACTGGEGA GGTCACGICT ATTCTGAGTA
TTGATCAGGA 3120

ACGCCAGITG GIGTACTACC TGICGACTCA ACACCACAGC
ACCGAGCGCC ATCTCTACTC 3180

CGTCTCCTAT TCCACGITTG CGGICACCCC
GCTCGICGAC GACACCGITG CCECGTACTG 3240 GTCTGCTTCC TTCTCCGCGA
ACTCGGEECTA CTACATCCTC ACATACGGAG, GCCCAGACGT 3300
ERRPPABEARACERC

ACCCTACCAG
GAACTCTASRACEAGREAA CTECSEACRA PR ERENA CA%%ﬁﬁfATC

360
CGCCAAAG Iy b ACAACGCRTANGCEACTACTIBCATRACCHAr AAARLIEACETC ASAATOAAGET 3420

TCCCCTCCCC T T | 0
AT ARCARS R A e e A ARRle T SRR RO Rt 4880
CAAGAGATGEW@TW?W@FAWW% SECTORGETFA 8600
160T AS LG AC T Slatehir ATPebéddot CoRided didaP AATddanb L ARG e TieeCT COlGy
3660 CGTCACGCGC CAACTCGGCC TCCTCGAAGC AGAAGACCAG ATCTACGCCG
CGCAACAGEFATTGFIER CGGATTGACT GGCGERAATA \GORECERSAT CRRCLCECHT ASRRRSEAR CATCEETATC

TGGCECCT Crdehdfead AT coTd ¢8 Bacaacacee CTGATG@'ACIE@Q&M@&TGGA%GGA
CAGCGGTGCT TTCACATTAG GAGICATCAC 3840 TCTGACTGGEC

CGCCCCTGT.
GTTTCTACTATERPFGFREAACELAGSCE P FERATEIACERCAD SERfFTCeAT CTCC%’B*CTC ccTcTésace
840

MT@%%MWWW&WAW&W elei[S) il Telole)
& RS 2860

AT b e oA G

TTC@AAT@CEWWMWMA@@A¢M GCIGERCET
R AT A AT QA (TR CRCATEATTC. SRR FeATT A

GTACAA

5260 GTeTCOTAGS MACERIOTT SRR S QAT TARSEAATT GSTHTRCTEGT ATPIT A
CCCTCCCCAgracctdeth SCGCCRTOAC GGTC&@G&%GN@ME&WM&GTCTW
CCAT CTA GCGCGACGAG GCCTGAAAATC TGCCAGAAAT CTACTTAAAG
T TGEgqgEegzaqj§E§AQ§g§gﬁ(g§§gggchg4ﬁ$pCTGGTTC TGCTGATGCT GCTGETGCTE
ATGCTGGTGC TGATGCTGGT GCTGGTGCTG GTGGGCAATA GTCTAACAAG GGCTTTACGG 1260
CATCAATGTG AGGTTATCCA ACATCCATCC TTGGTGGCCA TTCGTAAATA GCAACAAAGA 1320
GGGGTGGTAC TTGETCGCEA TGTCATTGCT CCTGCGATTG AAGCTAGCGA TTCCTGTATG 1380
TACAATAATT TTAAGCACGC TTGGTTCCAT ACTGTTTCTT CACTGGTTTT TGGATATTTT 1440
40 TTCACTTATT GAATCTTGTA GTAGTCCAGC TTCTCATGGT TAGACACGGG ATAACCCCCC 1500
AATAGCATCA TCTGCAGGTT TGATGTTGCA ATGGTCAAGT TTTGTCTTAA ATTATGTACG 1560
AGTCTTGGGT TACCCCGCTA GAAGCTTTGC CACCAATGRA GCTGTTGCTT GTCCARCGEC 1620
TATCAGCGGT TTTTTTTATG AGAATCTTGG CAGGATAGGA AAAGTTGGTG GTGGTGAAGE 1680
AGCTAATGCA GGAGGTGGAG TGACTGATAA GACGCGATTT CTGCGGGGAA ARAGARABAG 1740
50 GACCAATTTA TGGGACTATT TATTTAAACG GGAAGTCTTC AATTCCGTTC GCCAGCCATC 1800
CCTTGATTCG AGCTGAACTC GGGGTTTTTT CCACCATGAA GGTACGTCAA TTCCACTGAT 1860
TAAACATTAT TTGTTACATA CACTCCATCA TTGAGTCAAT TATAATTAAC ACCTCATAAT 1920
TCAGTACTCC AAGCTTCTGC TGCTCCTGGT CAGTGTGETC CAGGCCCTGGE ATGTGCCTCG 1980
GAAACCACAC GCGCCCACCG GAGRAGGCAG TAAGCGTCTC ACCTTCAATG AGACCGTAGT 2040
60  CAAGCAAGCA ATTACGCCGA CCTCTCGCTC GGTGCAATGE CTCTCGGGCG CAGAGGATGE 2100
ATCCCTACGT GTACGCGGCG GAAGACGGCA GTCTCACCAT CGAGAACATC GTCACCAACG 2160
AGTCACGCAC GCTCATCCTG CGGACAAGAT TCCGACAGGG AAGGAAGCGT TCAATTACTG 2220
GATCCATCCC GACTTGTCGT CGRTGCTGTG GGCGTCCAAC CACACCAAGC AGTATCGGCA 2280
TTCGTTCTTT GCCGATTATT ACGTCCAGGA TGTGGAGTCA CTCAAGTCCG TGCCCCTGAT 2340
70  GCCCGATCAG GAAGGTGATA TTCAATATGC CCAATGGAGC CCCGTGGGCA ATACCATCGC 2400
TTTTGTTCGC GAGAATGACC TTTATGTCTG GGATAATGGT ACCGTTACTC GCATTACTGA 2460



ACCATCCCAA GTAAACAAAA CCAAAAAAAA ATCCCATAGA AAATGGCCGA CATCCCCACC 4500
.70  TCAACAGTCC AAATCACAAC CCTCCCCACC AAATCCGTAA CAATCACCCC GCAACGAGCG
4560 WO 99/02700CCATCGTTC GCGAGATACA CACCTCCATC CAGGTATGCRCEEPAX AT
CACCTGACCA 4620 26 27
TCCAACCCTA CTTACAGTCA ACGTAAACTA ACAAAATTAA AAAAATAAAA AGACAGGCCA
ACACGAACTA ATAATCACCG GCCTCGACCC AAGAGTAGAC ACCGACTCCA TTTTACTCGA 4740
AGGAACAGGA ACGGCCACAA TAACCGATAT CCAAACCTCG ATAGTCCCCC GACAGGAAAA 4800
AT T CGAGGATANTEITRAT CRUGACKTFIATCOARGRGCI T CCACRIMITCT GITTATAGG EFFASKTCIA 298960
10 CTOEACEAEcBALARMidr ATl Bc&%ﬁ@&l%ﬁ&%ﬁ%ﬁém
4920 CGAAGCGCGA CTTGCACGAG CGGAAAATGA ACAGACGATG GCGGITTCCA
TCCGGGAGFRATGAEHGE GGGGTTCCGMW¢@%TFA¢%A@¥GE@M§AW%@%AT@@°
GACGCCCAGR etk e ddiDeccidtd @caacaTArG CRATEACREE EF Bt dMSPACE ATECEASCCEHo 0
GGA! TT CAGCGGCATC ATCAGGCTGG. - 5100 GGIGGAGTAT  GGGAAGGEEREG
AGA TR TCTET AN SRE TG ARFEHCCCE) CeRTRRMENGaGTE S0
GGT TGAAGABT CEXEHASGRABACTRET CANDECARA\ACEARIBCEARREARAGE CTCALA200C 2820

4680

GAGAAGAS €| G 80

AGACT ARG T R B T ERLCT CCP T T ROTOTS RPRSTARLC 28240

CE{IBACTVVEQcCIEEBECIEEEFCEEﬂmEIBﬂﬂSAGﬂﬁKXQSGHGREGGﬁ(lRSFIRQGBE GBITGRGRGT 29400

AGTATT T CATHEGACTER G BHAGM e ORI GRERAGMTE ATAHLTA 364150
AGA TTTAATTAAG GATCCKGCGT

549620 CGACATCTCE J§AQORETEIGNFRTFFCLLRR gp_a@pgqqg TBECCCGTTT CGGGCGGCGK j ) IPEOUENCE

O‘WRACTEQCS'H&%CA CTAACCAAAG GCGACTGGEA &Tbﬁ@b’k'l ATRCTCREIA Q'rtmxlcﬂﬁGA 3120

(B) TYPE:. am no RANDEDNESS: si n 40

(D) TcxxlﬁggECAquﬁE@EGTACTACC TGTCGACT(R AC EE@Gﬁ@ﬁ@p@ﬁﬁ,e?gﬁ CTC 3180

(1 X) FEATHRETCCTAT TCCACGTTTG CGGTCACAYC [MANEAMIEK: deplrCePre CCGCGTACTG 3240 (B)

LOCATI ON:
si gnal -
Pr ot @0n

40

50

60

70

sabrggtee

ACCCTACCAG
CGCCAAAGTA
TCCCCTCCCC
GGATAAGAAG
CAAGAGATGG
CGTAACCTGG
CGTCACGCGC
GGCCAACATC
CTACTTGACC
CGCCCCTGTIT
CCTCTCGACC
GAACGTCGAG
GAACTCGGCT
TTCGCAATGG
GTACAAGCAA
GCACCAGTGG
AAGCGACTGG
AGCCACGACC
GCTGAAAATC
ACCATCCCAA
TCAACAGTCC
ACCATCGTTC

TTCTCCGCGA fFﬁSGGEEé52ﬁ5EEX#QgTEBﬁéggk%ggﬁgwéc£éﬁ%§§é#iANE91&§Y

GAACTCTACP( BFAQ!_WHCF ONCCHAAACCE /QTCCGCACAA

CTCGAGCAAA
TCCGGAGAAA
TACCCCATAC
CAAGCCCTGA
ACTGTCGACA
CAACTCGGCC
CCCTGGATCG
AGCAAGGTCC
TCTGACTGGC
AATGAGGAGG
GGCGGATTCT
GCGCTGGTGG
TTCACAGACT
CTGGCCCGGA
ACTAAGAAGG
CTACACATAG
ATCACCCATT
TGCCAGARAT
GTAAACAARA
AAATCACAAC
GCGAGATACA

TCAAGGACTA

CCCTCAATGT-

TTTTCACCCC
ATTTCAAGGC
ACCGCGGCAC
TCCTCGAAGC
ATGCAGACCA
TGGAGAAGGA
GTTTCTACGA
GCTACGAGAC
TGATCCAGCA
ATCTCCTGAT
CAGACCACGG
AGCTCTACCA
ACTTGGAGGA
CATACATAGC
GGCGCARAAT
CTACTTAAAG
CCAARAARAAA
CCTCCCCACC
CACCTCCATC

TGCATTGCCC
GATGCAGCGC
ATACGGCGGC
CTATGTCGCC
AGGTTTCAAA
AGAAGACCAG
CATCGGCATC
CAGCGGTGCT
CTCAATGTAC
CAGCGCCGTC
CGGAACGGGC
GGGCGATGGC
AATCAGCTAC
GGAGAAGAAC
GTAGAAGCGG
AATTGATACT
TCTCCCCGCA
CTCGTGTTGG
ATCCCATAGA
AAATCCGTAR
CAGGTATGCA

AACATCACCT
TTACCCCCCG
CCAGGCGCCC
TCCGACAGCG
GGACGCAAGT
ATCTACGCCG
TGGGGCTGGA
TTCACATTAG
ACGGAGCGCT
CGCAAGACTG
GACGATAACG
GTCTCTCCTG
CATGGTGGCG
CGACAGACGC
CACATCATTC
TCGTATTTTA
CCATAAACTA
CCCAGTCCCT
AAATGGCCGA
CAATCACCCC
CATACCACCT

TCACCGACAA
ACTTCGAGCT
GGTTCTCCCC
AAGAAGTGAC
AACTCGAGTA
TCCGCTCCGC
CGCAACAGGC
GTTTCGGAGG
GAGTCATCAC
ACATGAAGAC
ACGGGTTCAA
TCCATTTCCA
AGAAGCTCCA
GCGTGTTCCT
AGGTGCTGAT
ATTCATTTTA
CCCTCCCCAC
GCGCGACGAG
CACARCCCAA
CATCCCCACC
GCAACGAGCG
CACCTGACCA

3360
3420
3480
3540
3600
3660
3720
3780
3840
3500
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620



(D) OTHER INFCRIVATI ON: /| abel = secreted-enzyne 50

-/note = "en Oéijp ' ding a PCT/EP98/02799
prolyl - pepti pepti dase
activity" - (xi) SEQUENCE DESGR PTION: SEQ ID NO. 2:

Met Lys Tyr Ser Lys Leu Leu Leu Leu Leu Val Ser Val Val @n Al a

-15 -10 -5 Leu Asp VaI Pro Arg
Lys Pro Hs Ala Pro Thr

157 71 Q0" rcracioR) GTEAGACTR: ARIARETACK AT TR PARMTARYY APRAKSER | ¢ 4P Pr o

Thr ACACGAACTA ATAATCACCG GEMICGACCC AAGAGTAGAC ACGAEACTCCA TTITTACTCGA 43@0
Ser Arg Ser Val r
3c ey 'lﬁ%&@c&ciﬂ ﬁﬁcc&i%&%?c&&s Refddecoté égﬁ%ﬂﬁ%&é y &%°Ar g

Arg G n SeTTdEASCAT ATATHTWECE GIBATCAFAHCTCABAAGAC TCCCCAGAGC CCGATT®IGA 4860
o9 40 freegacerT GAggACGATG accccaaeTT AGha¥RkaTd Tekb@rhba fHctcdlrAl 2 A%g Lys
ro TAT c(chy ys u 8

Il e

65 CGAAGCGCGA CTTGCGCGAG CGGAAAATGA ACAGAPGATG GCGGTTTCCA TCCGGGAGRY 4980
Al a Phe AghBrdaffredé F’L‘A‘rbécﬂeﬁ EEAQGAS#ECLQ@G‘EQ&G@&A&@&G@QN THchadl®e  so040
%Sn Tyr APETEITSCAE rc'xis%'rpﬁqqg %%G%Tﬁgmﬁgprw CAGCGGCATC? epfwcécs;cr;]crléhes T%r}@lays
105 GGTGGAGTAT GGGAAEEGEE AGAGGEACArGEEBeARD CYaAAGRGEA S&mcﬁaw;bys SakoVal
125 28 MEkodlet Rl Gpsons RToRY PRRCR BRI, a2
I1e GAGARACGAGAG kKRRCCGAGCE TGCGAGGAAG AQRBACAGC GGAAGATGAA GAGGGmBA@BO 5280

Al a Phe Val, Sdaét Urd%égpﬁé@ ér?désil_'i/ésev@ie&%gg&g RafSlrcrhy ﬂl&ré/féfgo 5340

145
Thr Arg | FECGRETWAG SGRSECAGTY CYAFCETISANATCASTTRM ACRFETKTFY CRITCTHTST 5400

165 AGTATTTCAT GCJSEQGCCTG TGTGGATGTC GACGT&TECG TGCTGAGACT ASRTFER:TAl € E\UsoG u
Gu Cgul e Leu gGR/ Ala Leu Trp

185 30  CGWMTATAGA rozy TCCRGCHEHECEES Pro Asp Ay G u Tyr Leu Aﬁ‘*&sTyr
Leu Ser Phe Asn Qu Thr 195 200

205 Ay VaI Pro Thr Tyr Thr VaI An Tyr Tyr Met Asp Asn G n Qu
Ile 220 20

Ala Pro A& OWI? 2 ] e Arg Tyr Pro Lys Val Ser
RSO A,

{(B) TYPE: amino acid
(C) STRANDEDNESS: single
40 (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 1..16
(D) OTHER INFORMATION: /label= signal-peptide
{ix) FEATURE:
(A) NAME/KEY: Protein
(B) LOCATION: 17..771
(D) OTHER INFORMATION: /label
50 /note

secreted-enzyme

"enzyme providing a

prolyl-peptidyl-peptidase
activity"

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

Met Lys Tyr Ser Lys Leu Leu Leu Leu Leu Val Ser Val Val Gln Ala
Leu Aég Val Pro Arg Lys ;ig His Ala Pro Thr éiy Glu Gly Ser Lys
60 ;:g Leu Thr Phe isn Glu Thr Vval val %gs Gln 2Ala Ile Thr %io Thr
Ser Arg Ser %gl Gln Trp Leu Ser é?y Ala Glu Asp Gly égr Leu Arg
val ?gg égy Gly Arg Arg gén ggr His His Arg g%u égs Arg His Gln

Arg Val Thr His Ala His Pro Ala Asp Lys Ile Pro Thr Gly Lys Glu



Thr Asn Pro Thr Val Thr Leu Ser Leu Leu Asn Ile Ala Ser Lys

Ile

Thr

Al a
Trp

Tyr

Arg

.Hi S

20a
Asp

Al a

Phe

Val

44

Phe

Ay
50

Al a

60

70

250 255 Au Val Lys An Al a

AsPVRPHOPHE G u Ser Thr Asp Leu Ile PCT/EP98/02399

Thr

Ser
Leu
Tyr
Au

dn
Leu
Tyr

Val

Lys
Phe
Ser

Thr

Thr
Arg
dn
Ay

Pro

_ 270 I Gy GQu Val Ala Trp Leu Thr Asp Thr
Val Ala Al a 275 280

Lys Ala Phe Asn Arg Val @dn Asp dn d@n Lys Val Vval A a Val
65 290 70 295 75 300 3Q
Adm Plys AdhaTyRhfrivelle| Hes Sap ms:pbgm FetsperGUsl Theu Tegp Ala

85 95
1 3182, phe phe Ala 2
,5?5 ﬁ\ssrh Hﬁégfi&ﬁy%e‘;r nl\/g}t,r Iff/:g Iﬁ'lcysr ﬁ eP C35Il;/ ePr oaliszg E{/s%gr

Val Gln 2 goVal Glu Ser Leu Lys Sey3Nal Pro Leu I;g?rlﬁ'osé?p A3B Lys Asp

1 . 20
|d1& &6P akherRee1ASHHhFa %.h 'ﬁ'pys_er Pro Val Gly Asn Thr Ile 340
e Vi 50r Glu Asn }l.:gr rL%uAITyai' s TLeullxs rAsIﬂ(:"Gl'll.yl:)'?k(?r Ero Val Ser
Al Ppe, VeiATs Olu Asn %85 TEp

ThreNrd el s ?gg pcly siéd m.»ov?l;gm By Hik eGJJyeu%%mrol | e Asp
0 375 40
25 T T T SE e e oy 2o sy s B P

Phe Ser P39(0asp Gly Glu Tyr Leu ARROByr Leu Ser Phe Asn Glul(JBx

T, Pef é}?gnﬁe&yifyfms?ﬂ e Rhe ook me\éazggﬂi@%gﬁ Aggv ae

210 p Thr Val
-@‘%I% Beg MFlaTls‘elPrPhggg%%u Alen Jagn Ile Arg Tyr Pro Lys Val Ser 420

Gln Thr asfidPro Thr Val Tho®leuGEekr L¥h Iz..é\?lr add @1k aTBE, f%g Ay Ay
Pro Tyr @n 245 255 440

r 486 :
G ¥A1 ausTgEn PR PR THe PoBeRLaritRe (8 B TREASK BSYHACI e Thr
Ile ¢1¥™iu val Ala Trp Leu Th#bS&sp Thr His Thr Thr valdffa 20a

\é.ajrls kfau %%(L)IASC% g.régl\?all‘gfn ﬁg J%x;gﬂ aLy'Ee'yaf) 'Wzlgi A)Elr; {I!aigéxﬁp
290 285 300
CGhr bBba SepoArdre liyPrilaSEBhrr May Qe S&hraspebrd\$sp \Glly Tt Asp

305 310 315 3

1290asp nsn Leu Leu gser MétO?D Ile Gl ﬂ:oAEQeng Pro Pro

Sy om0 dep tetoren ger 0%y vx e ff Rife 5 P10

Pro Ser Asp]. 45 Asp Ala Ty:pﬁlérr'rﬁe PFPR IF}W Sey }sg?pspﬁ@r Gly Ala dn

0 5 50

Ln)% ALY HikPLeu Tyr Leu Phe Pro val 2&P Gly Gly Glu Pro Ile 328

3 S R0 e TR & et N eI g 5o o e
£ 536 Gy Asp Trp 2o 5B ) B8

375 380

Teym %[%g Alal LAS vaASTyrArgr Gey Jév ThE \GlRheid Wis Gar Mg Glu

385 390 395 0
eu

.. 550 5 S
& fa 9 oms e o o P Ay i
Val Asp MPQThr Val Ala Ala Tyr T¥Hy/BHer Ala Ser PhAs?;_(r)GA.ha Wse Tyr Al a

Ad B3 ASNTH 818 QT | Gly Pro Asp Val P 1n 580
ﬁﬁ%d&; b Al;llg%A%%j)Hig Irloe [ )44asl emT?‘l"r(%li/1 Trp Ser

-|<§,1ru L._.gf Tygr Thr Thr Asn Ser Thr Lys Byg Leu Arg Thr Ile Thr &6

455 0
AsRCR14 M§s\Vodl ey (ﬁuUGiIYS[LQS:Q/sSQEpG}& A BberrEhaed aue y Val
465 %kg 470 615 475 N 620 430
VB 365 R, e TFopHEn 7P A ShEr T T B et
Gln Arg I@80Pro Pro Gly Phe Ser PHiB8Bsp Lys Lys Tyr Pro 116546u
500 505 510
Phe Thr Pro Tyr Gly Gly Pro Gly Ala Gln Glu Val Thr Lys Arg Trp
515 520 525
Gln Ala Leu Asn Phe Lys Ala Tyr Val Ala Ser Asp Ser Glu Leu Glu
530 535 540
Tyr Val Thr Trp Thr Val Asp Asn Arg Gly Thr Gly Phe Lys Gly Arg
545 550 555 560
Lys Phe Arg Ser Ala Val Thr Arg Gln Leu Gly Leu Leu Glu Ala Glu
565 570 575
Asp Gln Ile Tyr Ala Ala Gln Gln Ala Ala Asn Ile Pro Trp Ile Asp
580 585 590
Ala Asp His Ile Gly Ile Trp Gly Trp Ser Phe Gly Gly Tyr Leu Thr
. 585 600 605
Ser Lys Val Leu Glu Lys Asp Ser Gly Ala Phe Thr Leu Gly Val Ile
610 615 620
Thr Ala Pro Val Ser Asp Trp Arg Phe Tyr Asp Ser Met Tyr Thr Glu
625 630 635 640



q

29 ) . Arg Tyr Met Lys Thr Leu Ser Thr Asn Qu Qu Ay Tyr GQu Thr

Ser 645 650 655
Ala Vval Ar gwlij9$9/0ﬁlor5 Asp Gy Phe Lys Agn Val GQu @y Gy Phe Ll,e(ar/mgs/02799
660 : 665 670 Ile An Hs Ay Thr
Gy Asp Asp Asn Val H's Phe G n Asn Ser Al a 675

680 685 Ala Leu Val Asp Leu Leu Met Ay Asp Ay
Val Ser Pro Gaugl®s Met Lys%% Leu Ser Tl§O@sn q%%g Glu Gly Tyr G@QSé‘hﬁre Ser

700 ' e lp ' r Hs
Ay 10 Ay va? %gls%ﬁ REp i) o By S“AG?I D8 LY iy Conehedy

720 Igpyelg EHYAYPRE By ArprAgn dse YR BES ARg R PEPsStedTyr G n
GQu Ala Leu Val Asp Leu Lé@Met Gly Asp Gly Val s&20prro Glu Lys Leu 735

Lys Asn Arg A n T80 d n Val _Le 95Hj s n Trp Thr70ys Lys As
740 10 I_-,Isg Ser ()} 2 Txrp Phe g‘ix‘zl)'v%sp Ser (Eigom.s giysr Ile gi%&y@ %Pscﬁég
755 20 ( Zry | IFORMATEheNLORY 5EQPs| ELriNDeu 3la Arg Lys Leu (Tiyy GEROQGENCE

CHARACTER! STI CS:; 125 (. é%sA Pay 735
(B) TYPE: nucgl":gf PR G40 T O vah LQ(N%E Rﬁa%ﬁsg?fg ggi’e AeP

(D) TOPOLOGY: Lehr@ar Glu (ii) MOLECULE TYPE: DNA (genomi c)

(xi) SEQUENCE DESCRI PF? ON: SEQ ID NGO 3: GCCTGGACCA CACTGACC

18 30 (2) I NFORVATION FOR SEQ I D NO 4: (1) SEQUENCE
CHARACTERI STI CS: (A) LENGTH 18 base pairs

(B) TPOPE: (mucineorMzaaadsl FOR SEQ ID No: 3: (C) STRANDEDNESS: single
(D) TOPOLOGY: (k) NSRQUENCE CHARACTERISTICS: '
(A) LENGTH: 18 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

3 GCCTGGACCA CACTGACC 18
0

(2) INFORMATION FOR SEQ ID NO: 4:

(i)} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

40 (ii) MOLECULE TYPE: DNA (genomic)
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

TCCACCATGA AGTACTCC 18

{(2) INFORMATION FOR SEQ ID NO: 5:
(i) SEQUENCE CHARACTERISTICS:
50 (A) LENGTH: 18 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:

ATCGCCGAGG ATCTCCTC 18

60



40 (ii) MOLECULE TYPE: DNA (genonic) (xi) SEQUENCE

DESCRI PTI ON: SE | D NO 4: TCCACCATGA AGTACTCC
18 gwmé?mﬂ ON FOR SEQ | g (i) SEATEeLz79
CHARACTERI STI cs 50 (A) %NGTH 18 base pairs
“(B) TYPE: nucleic acid (C) STRANDEDNESS: single
- (D) TOPOLOGY: |i near (1) I\/D_ECULE TYPE: DNA (genom c)
(X| ) SEQUENGE refesite Rt Qe SRQ1bOiNOs ;5 ATCGCCGAGG ATCTCCTC
(i} SEQUENCE CHARACTERISTICS: 30 (2)
I NFOQIVATI ON FOR SE@n) DLBNGTH6:23 base pairs (i) SEQUENCE CHARACTERI STI CS:

e e W A e A e s

(A) LENGTH: 23 baséB af¥BE: nucleic acid (B) TYPE: nucleic acid
EDNESS: single ()" TOPOLOGY: |i near (ii)

(C) STRANDEDNESS: DNESS
me?;eno&fc)) SEQUENCE DESCRI PTI ON: SEQ | D NO.

MOLECULE TYPE .
23 T1 ON FO? SEQ I D NO 7 (1) SEQUENCE

CHARAWERIéiIEIr@ECATG eTeTceTcGeT ceé (A) LENGTH: 24 base pairs 23
(B) TYPE: nucleic acid

{2) INFORMATION FOR SEQ ID NO: 7:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
20 (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:

GAATTCGAGC CGTCAGTGAG GCTC 24

(2) INFORMATION FOR SEQ ID NO: 8:
30 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 32 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
(xi) SEQUENCE DESCRIPTION: SEQ ID NQO: 8:

TGGTCGATAT CCTGGATGTG CCTCGGAAAC CA 32
40
(2) INFORMATION FOR SEQ ID NO: 9:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA (genomic)
50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9:

TTGCGGCCGC TACTCCTCCA AGTCCTTCTT 30



(C) STRANDEDNESS: single 20 (D TOPOLOGY: |inear (i)

MOLECULE TYPE: genoni ¢) | (xi) SEQUENCE DESCRI PTI g eSER LR NO
7: @&E’r%’@z@ﬁ( CGTCAGTGAG GCTC PLEpSin793

24 (2) | NFORVATI ON FOR SEQ I'D NO 8: 30 (i) SEQUENCE . _
(B TYPE nucl eic acid G sTrapeD eSS S

9 TR 0 g (M3 T o RN
CCTCGGAAAC CA 32 40 (2)

| NFORMATI ON FOR: SEQ | R

NO. 9: . . (i).SEQUEN CTERI ST| CS:
(A) LENGTH 3b paxecophipant Prolyl-dlpeptldyl-pmt@ﬁsgigig ifEema gm%gll us oryzae
(C) STRANDEDNESS: .single. . . P Ys L linear _ . il)
MOLECULE TYP§°‘ERRS‘P§3h8 Amino-gid sequengg %%Eé@%ﬁégﬁ)k&ﬁ P AR Layof 5%
9: 5T AR TANREE T fefeof. |
30 New Clarnms 1. A reconbinant prolyl-dipeptidyl-peptidase (DPP
V) from Aspergillus oryzae conprising the am no-acid sequence from am no
acid 1 to amno acid 755 of SEQ ID NO 2 or functional derivatives thereof.
2. A reconbi ranA rpeompinant peplkyl-dipeptidylingatidasecacncading tocclaimiInwhickhiscfused

fused

=)

to a leader peptide.

10 3. A recombinant prolyl-dipeptidyl-peptidase according to claim 2 which is fused
to the leader peptide of Aspergillus oryzae having the amino-acid sequence from

amino acid -16 to amino acid -1 of SEQ ID NO:2 or functional derivatives thereof.

4. A leader peptide of Aspergillus oryzae having the amino-acid sequence from

15  amino acid -16 to amino acid -1 of SEQ ID NO:2 or functional derivatives thereof.

5. A DNA molecule which comprises a dppIV gene encoding the enzyme

according to claim 1.

20 6. A DNA molecule according to claim 5, which is a vector comprising the dppIV
gene. ' '

7. A DNA molecule according to claim 5, wherein the dppIV gene is operably

linked to at least one regulatory sequence able to direct the expression of the gene.
25

8. A DNA molecule according to claim 7, wherein the regulatory sequence is

derived from another organism than the one from which the dppIV gene is

derived.

30 9. A DNA molecule according to claim 5, wherein the dpplV gene comprises the
coding parts of the nucleotide sequence SEQ ID NO:1 or functional derivatives
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to a | eader peptide. 3. A reconbinant prolyl-dipeptidyl-peptidase

. according t | ai which is fused to the | eader peptide of
oryzae havi ﬁg&gﬁ@%gﬁ no-aci d sequence {4y omamino acid -16 to amno g(?l -1
of SEQ ID NO 2 or functional derivatives thereof 4. A |eader..peptide of
Aspergillus oryzae having the am no-acid sequence fromam no acid -16"t0o"

-amno acid -1 of SEQID NO 2 or functional derivatives the’m
nol ecul e whi Clﬁuéiﬁapdméwt}fe @Hg@hbwgrtﬁ"tﬁefgeﬂwtgcddbe enzyme W Iﬁ]’?}f
claim1l. 6. A DNA nol ecul e according to claim5, which is acveeton
conprising the dpplV gene. 7. A DNA nol ecule according to claimb5, \/\herel n
t he dpplV geneg .is opgraply linked to at | east on re ul.at or uence abl e
Lo di fect he 10xg 60 Wchy cAHTESSs 1B Snayig asuRr BB S MBI dof dPnEpcesananin
7, wherein theechtwldogyt.ory sequence is derived from anot her organi smthan
t he one frsé)m whi ch the dpplV gene is derived. 9. A DNA nol ecul e according

~to claim wherein the dpplV gene conprises the coding parts of the

. nucl eot i de seddeAceelbaparbingaoiclaim A Onwhidrial Pidkiai pastorie ENCM 1-1886.

- 2- t hereof due to the degeneracy of the genetic code. 10. A cell

, Whi ch expresses t he enzyrre accordi n? to clains 1-4 by reconbi nant

. technol ogy. 121A ¢elbacdordingsogleign 40 whighis able taypverrexpress the enmaeer i s

: CNCM | - 1886. 12. A cell according to cIa|m10 which is able to _

i Over-exprgess e en 13. A qell n | ai m, 12, which is _an
reper o T onde 4t Gelbasrerdin . Gamy; B, Hhiotods ansdspaiBitis orvzae capeble of

L prolyl -di pept peyvidftgptdtdeast 280 imll )oﬂaprolm diﬁeftlﬂybpépﬁﬂmt avtigity gf)@zWﬁnl ofa

| oryzae accor Sg‘ﬁé"r?%&a?a\”ﬂ?ﬂ@r% B it omites Rminini A9 (5BV B whar

reconbi nant f ghatenonal dpplV genes according to clains 5 to 9.

15  14. An Aspergillus oryzae according to claim 12, wherein it has integrated
multiple recombinant functional dppIV genes according to claims 5 to 9.

15.-An Aspergillus oryzae according to claim 14 which is the Aspergillus oryzae

CNCM I-1888.
20
16. An Aspergillus naturally providing a prolyl-dipeptidyl-peptidase activity
which has integrated multiple copies of the Aspergillus native promoter which
naturally directs the expression of the gene encoding the prolyl-dipeptidyl-
peptidase activity.
l 25

' 17. An Aspergillus according to claim 16, which has integrated multiple copies of
the promoter contained in the nucleotide sequence SEQ ID NO:1.

18. An Aspergillus according to claim 17, which has integrated multiple copies of
30 the promoter having the coding nucleotide sequence from nucleotide 1836 to
nucleotide 1966 of SEQ ID NO:1.

19. A Aspergillus oryzae according to claim 18, which is the Aspergillus oryzae
CNCM 1-1887.
35

20. An Aspergillus naturally providing a prolyl-dipeptidyl-peptidase activity
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15. An Aspergillus oryzae according to cl aim 14 which is the Aspergillus
‘oryzae CNGM dorgh968 - 16. An Aspergill us, ST peTmEPROSIIR TS

integrated nultiple copies of the p3gpnot ' i ng nucl eotide
sequence from nucl eotide 1836 to nucl eot ﬂ&“{gﬂﬁ“’]&%ﬂﬂD NO 1. 17. A
Aspergillus oryzae according to claim 16, Ich U S ergillus oryzae
CNCM | -1887. -18. An Aspergillus naturally providing a

prol yl - di pepyhiok s rpipulated getictically sahhatithe dppiviigent a¢ archctientedi cal |y so
that the dpplV gene is inactivated. 19. A nethod for producing the enzyme
according to claim11, conprising cultivating reconbinant cells according to
clai ms 10- 121i nAansthodbfor praducingrethe uemzymieraccordingi tnsclaimat 1.t isempeising

express the ' | ot . Z [ r a

concentr at e.c‘a%{ﬁlgs g%gﬂg?gg%i %C%aal%glofgdlwngﬂétlgﬁcﬁgi m n0§' S:Lﬁ%bfceglgﬁém}l

accor di g t enediumunder aanditions; thag|the sells sxpress thsheazymeg and aptionply isola-
ting the enzyme in the form of a concentrate.

22. Use of the protein according to claim lor the cells according to claims 10-19
to hydrolyse protein containing materials.

10 .
23. Use of an enzyme and/or a microorganism providing a prolyl-dipeptidyl-

peptidase activity, in combination with at least an enzyme providing a prolidase

activity, to hydrolyse protein containing materials.

15 24. A food product comprising a protein hydrolysate obtainable by fermentation
of protein containing materials with at least a microoganism providing a prolyl-
dipeptidyl-peptidase activity higher than 50 mU per ml when grown in a minimal

medium containing 1 % (w/v) of wheat gluten.
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