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WO 2005/ 019251 PCT/ | B2004/ 002963 NOVEL FUNGAL
PROTEI NS AND NUCLEI C ACI DS ENCODI NG SAME FI ELD OF THE
wONVENIV BN The present invention relates to novelr/B2004/602963
pol ypepti des, and the nucleic acids encoding 5 them
havi ng uni que catal ytic properties. Mre particularly,
NOVEL FUNGA L PROTEINS AND NUCLEICACES ENCODNING'SAME
| euci ne am nopepti dase (LAP) and ot her am no- and
car boxy- peptidases pol ypeptides, which will be herein
collectively referred to as EXOX, as well as vectors,
host cells, anti bothEdsD QIRAHENWENTION net hods f or
produci ng these nucleic acids and pol ypepti des. These
ge . . L . diff o _ .
S pg@? ggé@(\!tgi dﬁ\‘%‘?ﬁr Iighg%%% gdnt%rirg u1 rt]@leé, afid M RO Rias encoding
them)dipeing uhique tatial ygia tpreper b COMBROpic D8] ¥ e inMeffiiok 1Q‘dtes to nucleic

Bacteri a, ast. and, fil ament qus_fungi, as well
acidSgiroimetioull EarinEMGinoppiiiess (LA sy Srand- and carboxy-
peptitﬁﬁés%!ﬁeﬁﬁde%xﬁhﬁ;ﬁ%ﬂﬂi@fewc&le‘éh@él?%etﬁﬁé‘é Y asfﬁokhss well as

upt a am no acids, 15 dipeptides and tripeptid

vectqr@ﬂmv\mllz, atibaflies, audgecesimbinay ynetlrgts Se7prodeing tewm mlclelc acids

and @gﬁ gyrtidg{ ﬁ{ese ge'}é?% dJ!‘?ng% it eggng 1%1&1 31%5 231( ZOO%%

Trzcﬁit-ﬁhyxbn%bza@aa:&l Depav@illus fimsgdlas.Phar macol . Sci .
23(9):434-440 (2002). Transporters that al so accept

| arger oligopeptides (4-5 amno acid residues) are
known in yeast, filamentous fungi and plants. Protein
di gestion into am no acids has been investigated in 20

m Cr oor gani s M BUTRCROURPOFHETNERIORAUSL Ty,

Bacteria of the genus Lactobacill (O Cuinn et al.
. B oc heRectgin yeast and filapprntous f@@gl,mme(lm%b;qlam cfellngfplants,

inveyBE AR R SRS b ERRIER B o IRtk of amino i,
dipeSiidts RO triRpHEesAITUbRYANE 0f 613 ERrobISIbEN 1 £9PRESE € 998); Hauser e
effici ently in PTOtEIn di gesti on. Am nopepti dase

al., Mg} Manty, Bigli I8ERP- @G0B Daptagey @I@:Tﬁﬂdﬁé’lmt Sci. 7(6):257-263
(200258 ec?’Z{?*Q% & Rl e PO IS6 P 440 CO3E P hgnsporters
that slpeadcept lafger 6h|gcga!epﬁdm (B auigo a&d&edﬁhﬁs)(arekhohn 1Betst, 4
ﬁlalrg]eﬁ o@&g@} %ﬁéggg{% @%sstS ]iﬁt%lé'%‘ﬁ %i’ ﬁgg%% irtlgL‘fpétigated in

BABAD bR TSt FHAERMUPRREIHARE ! H@%fﬁ‘l% b
mxcr@&‘g char acterlged from der mat ggﬁyt cég to a{%gn SSPAC%IEQWM

(O’Crpogt @l gﬁmﬁmm@muw Mﬂbmﬁwmﬁmiof the genus
ON.T
Aspegitieb Tasinasre el B8 Petes DRt AP aalPR o9 forere

endoPRiteHs€s dndrexo ot@@es@mhm Goperaeeeicicat! af @@enfx et
gﬁﬁ | D NOs: gf 9, 12, 1E b5821 24& 2% %@wn

anémslaapemhéasr% ﬁ%ﬂﬁb Sikich ey @Jﬁ%piaai@smieg@ Mm@delopment of fungus

B PR A AL gl s QA RHGAE 1 ppicso
fungP(De B&saqdds &aIDobk:GB,rc}aBeWge Denastol. $yphilige] 200138 pIRY0t (il 9T); Danew
& Fneﬂggh %e oasgn 2? %%.Il 5%? %8%?{1 E‘li)\%gwlfertr?o a%!n%ggprt)ltdﬁleeosr cr;?b\ég(?rgepndase

has been isolated and characterized from dermatophytes to date.
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t hese sequences, wherein the pol ypeptide optionally

has am nopepti dase or carboxypeptidase activity. For
wexmepiest t he pol ypeptide may be a | eucine PCT/IB2004/002963

am nopepti dase such as ruLAP2. Al so provided are

i sol at ed pol ypepti des having one or nore conservative

amino acid 10 SUMMARY QRITHEUINYENTIQNpPti des may

possess ani nopepti dase activity. The invention al so

S AROBRGR PR S o R LB B v
the nﬂh&b! lﬁorﬁmﬁamlﬁg a@IH seinkOsdiBed ﬁromESE@IDNOs 156, 9,18, 15, 18,
and 35. These allelic variants

21, Zfl,r?& Qa,e%aﬁqlql]%S glayednge@éllgg e Prevides igelated pelypeptides containing an
q S fori
amin RS ik 08 el o M SERQ O 0L 3 ST 420 8o 2B 40,33, and
35, aswbﬁ ab asdlatadgrulygeptigesabpt ave mislesst BOY idéntkalol gO1¥Eptides, having
, 9, 12, 15, 18, 21, 24, 27 30, 33, and 35. Th%

these\ﬁswegﬁ?s BbeiriebePa eé’%‘ﬂW%)H”r?&“HE?EPPE‘H%ﬁ‘?g’é& Axypeptidase
activit F ot BRSENe, BE SH}?'P&ﬁldeSmQ WWRdcihe aﬂﬁrﬂ%ﬂ clleée such as ruLAP2

conservative substitution. The Invention also I nvolves

a Alkso pwldﬁi ar@mhtadg)qémeptld@l tavirgmine®r auire soiseniative amino acid

bt&ﬁ@ti ? F@tance t ags fron1r onblnapt proteins,

SUDSHRR AT uthPeo HEPPOE B Ppd aaxén%p ??8\% Yami no aci d

| STHe iRdn¥ioR Alsb @Acdinydsbes ;ﬂiny@fihm A&t de ﬁ&qfag%emﬁhng allelic

| east 90% i dentical to a polypeptide haV|n the am no
variagig ofj thesqauanee saeqtedfram the ereup sengstiigr (ST T3 NGy 306, 9, 12, 15,

6

18, 26,28, 21, 30,55, e Btz aftPle Saandnglde gt a%?%seeﬁﬁ%ch’that o the

trans]Aﬁg!nschf rubleiceid/ rgpencds dlffeﬁ"mgl’b@ one\oe n'tdr@ﬁu(mit}tlche from nucieic acid
25 these

natural ly occyrr . Furt.her
seque&s?wgﬁ E%rgra@p fonsisting ﬁﬁ%@f'iylpoﬂoﬁ&maa kg 18, 18, 21, 24, 27,
30, 3%, aa'h[l izer Th@%ahhﬁol%élﬁﬁﬁé Wﬂe@h:gafﬂmﬁg abid chQn%:H Jo the chosen

|nc U|ng one or e containérs. Also pro are
seque@ieﬂc mhemittesrmﬂamnsmganwesqbeﬂwpe@ti des of the

s B i BGER TS bh BT BB, Ao coids from

pepmwsdw indtdnce Mg FREPREOMbRRAUGHREIS Whdreircthe a&y&equlypepnde
concentricum Trlchophzton kanei, 30 Trichoph

remoyRg AMiRQ acidrisiamdeptidahadng a@mm@;ﬂc&seqwmr@éﬁww identical

I e o
ID NOsirks 6y 212, 13,r1i8¢ 2y ﬂhrBOJ B amd SG0or él'bllohimhytaounve fragment

oundei, M crosporum canis, 2 WO 2005/019251
there¢dcr) | B2004/ 002963 M crospor um equi num M crosporum

£ thd SS195RRLIDERE fRh86n mAY bE RERBME QR cneig! FiHfer, any of

Trlchophy oh simi, Trichophyton verrucosum

these Mﬂo’pqubs 0an pyipseapmpositiondnadpding e wamjesl andithe composition can be in
ton terr?stre The invention al so provides

a it SRR SRt A TGS nat ant o cont ot me the 5

PAI¥PERYidde sretferiBRpht¥eEdntalRing THepdIPY@HIEOHY thE Sifvention. For
relates to the use of therzyoeutl cs in the manufacture

exampie, witablsdiemagiephytdsinclude Bpidagnaphyiondiasaesuas d6ctoaperdm
auconf e M SHaRn AR R GI R s Gt TritaBBud e
TrichSiHy ot meeHinif) TrRhEFFAD RBMagrophytes, T rzchaphyton raubitschekii,
Trichophyton rubrum, Trichophyton schoenleinii, Trichophyton soudanense, Trichophyton

tonsurans, Trichophyton violaceum, Trichophyton yaoundei, Microsporum canis,
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associated with these pol ypeptides. 10 The invention

al so relates to nethods of degradi ng a pol ypeptide
woubsorase. Such nethods include contacting tPEr/1B2004/002963

pol ypepti de substrate with one or nore of the

.pol ypepti d,es,dlgohi ch have been isol ated. For exanple,
Mi ﬂ‘é"’b‘ﬁ?ﬁ%‘@ﬁ’t”ﬁ QST renganMirgogporym petséaedarh Trichophyton

" i ol [ ted
i G A N e e R L T R
Trighophpperpticlel, subdtickipdytothergoteypept i de substrate can

be .sel.ected from denat urecLé asein, 15 gliadin, gluten,

bovi T SR eLsP A ESgicrgbi) palfue spRgnaiants cpgfaining the
polypépiddsef thdi@vémhat ed  pol ypeptide can be an _

am nopept i dase, which can be a |eucine am nopepti dase

suchhednventign Al relqtee td e ast obthefapedtivsin thel maresadtare of a

for.identifvi pot.ent.i th ti t
L L S L I R R T NE e Pt W
incliides gl polipeplitle DS the ifveh@dreshd e aﬁeﬁsrea@ﬁele&(?ihﬁéﬁfae;ﬁa’iﬂd?ggy
e

or aberrant physiological interactions of
assogiafedori theespdyreaphides- nvent i on.  Such net hods i ncl ude

Pr g¥i.gi : j L ypept.i de and .havin
B It S0 ol R o P s suelge Suct
metiwgistiardvdengntaeting tel polyeptide QbBPAE iwiihQdheR MiIrt SF 12 Blypeptides,
hi ndi gat e. S%intgnce, ard det erm ni ng whet her the )
whidli e hewisaieleg, Of FampIcy firrajyroptifle pbsirals cambe pifelidingth protein.
Furthét, ta@nb el ¥dePisba: iddst oLy 4 ' id

: t he rélsence of tEegﬂgzlgjg?gﬁégec%Z’E\%}/ﬁ@nﬂoﬁﬁﬁgfi%???e&the :
polypentidestiediratd. (The gobypeptisi subsiraté cant Yessetdotedrfoem déndtived casein,

: b nge, - the substance .is idenptifi as a potenti al
sliaiy LR it Remhy SBUBR S paineats Bigor Top aragoly the oled
polypethizleicain baas hinkipkftidake) WHieh 881 BPLRbEiES aﬁn%bp@?_tidase such as

am nopepti dase or carboxypeptidase activity. The
LAy ention further relates to nethods of treating a

pa J 1€ [ (P monisteri a .
Do o RERER (W itdh 8 fFRNTIE o 0 RN bl BhoPhpeutic agent
for us@ﬁfﬁrma:tremt off ﬁu@al ilﬂféoﬁbﬂs,tgh'&;eir?p ¢herfah pal |iﬁ&i:t€cﬂidis gélafe® to aberrant
Typi ca peptide has an anm no acid_sequence
expregbliniR st pRuBlo HEanietresiOpopt e pob e snobe Mgt Such
thRs e ipeb 3@dE 8 1RE :
methgus kb g 18,g'zflé,Egﬁ%@g?ﬁ%ﬁﬁﬁggﬁga}mp&yor
functipmassybable toythe pelypeptideagmeasting ey exdlf with h eomposition comprising a
| ca e.t.o b reagted, i.nclude a, fungal .
cand e At S Bt B Hoglef s st iapiaperty o fumction

ascriBAHG{00thE BSHp Etite LB e RB3R BobstBrea s MeRréstfee Sthé!Substance
an al l ergic reaction and _an enzyne deficiency. For °

whengthe ggll 18 copieted Jyithes gamapesitinnin dhe dhepndseofhe sibstancm theosubstance

At E ' L tr] reglates to t hods .

L e i A S T

to theaphlypaptitie cambe aminopéperiage érvaiboixiypeptidasd feivitgmmal i n an

anpunt that Js sufficient to alleviate_ the .
pgﬁr?d%ﬁanea|ﬁl§'iegtr%1.at68rr9em5ﬁhe§sea§%emﬁg apathelogient ateds agnammal

' a6l | . 9004 i ' . .
by BRI L oRRRRICS B ot OIS N ol B o glevin e

pathologieal SEEQ. TRpichils 118 pBypeptidd Ras dbamih8 acidlsequehce 3ileast 90%
a hiologically active fragment thereof.

ident33l’rt and, 35 t'gr t
el to A PAhRICR!IdT FRNGIEINR Bicgning ;eidisagwenga elpried frpmngfiR ID NOs: 3,
6,9, inf8cts, on; 24The, 388N, brs Bﬁ%g&éagfgga&gﬁ% Iérﬁgrhéﬁ{' {REESE The

?ol_ ypeptides having an am no aci
pathological state to be treated include 2 fungal infection, celiac disease, digestive tract

3
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10 selected fromSEQ ID NGs: 3, 6, 9, 12, 15, 18, 21,
24, 27, 30, 33, and 35. These pol ypeptides can be
wopoasiuesd by culturing a cell under conditi on®OBR04/002963
| ead to expression of the polypeptide. In sone
enbodi nents, the cell includes a vector containing an
malabseplian.eprue.es eilagicacictionahé eukrzyneadafiyicacir ekample; the

ce selecte 0 he group consisting of SEQ ID
a“erg'lﬁéga‘C%QH “%“gﬁ“iafg"&if’ éPTEF 20, 23, 26, 29, 32, and 34.
Qrhi afi@hlion addigoradly IrelfRY tdRetholisolRatiag lalpattdlddical state in a
bacterial cell, an insect cell (wth or without a

mamnpg] biy|adHiRisiSyng A PEtease inubitordn sheamprmmashin arameustt that isafficient
to a8 paBoRlchil Rafh bHEBrch P, P e Bk e aid spqggpee
least 000 idefir€d] kdda b@peﬂldeﬁl.av&g tHd amil, aciﬂ?seqﬁéhce 23ected frorPSEQ ID

NOs:3 8900 At LB 314 3 G4l oy and o Biofaasny a6HVefregnent thereof
For efaﬁlr@(f e n,sacaixcgg@k@ &t??%%é?ﬁ%gﬁ iRfechifat differ by a

el ¢ acl d sequence
s@‘he otveotidn fumh85E@latE thidwlate]d p@yp@qtldtihavmg arimmnb@,md%iaquence

sclect o BQIANG 3 dutao . 252 2 20 F.3ha 3318 polypeptides

can be%‘bblﬁ&ﬁtﬂydﬁltﬁﬁf{g B Ol indchRiAGAsth HASMPIOCRpRBESE bﬁﬁhe
fromthe group consisti neglg()f SEQID NGs: 3, 6, 12,

polypegide 1l some engbpdimpents, 3le cadidinclydes ggectq:mophgpng mh@olated nucleic
acid ml?Eec%l?elg C' d 1?%18 %&8%??&6%(@6 %)eefect%%d i%‘rg%‘xé grto %Xl?srléthll Zo%%EQ D

gen con ons e huc Bé sequence
NOs: 363 @91 E,il4t ﬁ,mog bz, 26929432, aﬁmu ﬂptﬁ@am‘r tﬁﬁ@d éldfxﬂayxﬁba fithgal cell, a
. an or a
bacterta& ﬁﬁli' é‘ﬁé’ﬁﬁecb‘fent(%‘ih qweﬂ@é}f ? a@cwqﬁlé}a @dlant gell gpsha mammalian
enbodi nents, the nucleic acid nolecules can be
“included in a vector, that further includes a pronoter
ofbe adveytidn alkeeprovles wothteruicssic acidioicdecnrtss eomlamlngﬂdt puacleic acid

scquefRs eI A o SEQIDONPRC St Hodds L 201 S8 2% 2> 34. For

exam8) suBe R 1618 Sci@imdlbeulésvaR e inatbral i@ cuffitiphods i ncl ude
culturlng a cell under conditions that lead to

eXpe Bysntem aso refptesdomypleistacibmoleneles that digfer by ﬁ@mgh@wcésonde
agl u
from SifAE aclB bl Bl LB SRFITNOS, £ RL- AT 1P 20 21 20
32, anli Mmellas t®isoBitedIiicleiclacid oléflles 2B¢codiify the InatB2, formndf a
In 4 WO 2005/ 019251 PCT%F §004/ 02963 sone
polypfmtréﬁ hAviag an pRn:ald sqagencs ssiepted Ty ea%r?%gmmse’ég pfSEQID
NOs: io%:bef 3,3k, 9@'2'1 24171 56880 aff3d. Fufth@, Ainucki! ic1@ﬁlohecgles can be
i’an’ cél Thelnventlon also relates to net S
ones tliap mybmdldmndgr anpgmt edmlitiynsda themichaptide sctmem swtda;dde‘irom the

o B AR AR AP0 h070 B £

compl@th@ﬁt%ﬂ%hfft naBlebtie: 28HRE RRYIR chibotinidhts, 'ﬁ%n&ml@ molecules
the protein can be a secreted protein. Likew se, the

can bepmiu@fpdﬂn@a.rectﬂr,stbamrtbﬁ 13@@@5@'@111@@; @penably linked to said nucleic
he am nopept i dase can

d
acic m3Ebeits SRRV AR s e Pk Gatucd ey ¥RioR ™, U App
Al fnivertadnl dlso prbeiddemembapbs; '\hﬁlﬁdﬁ‘dﬂg pelyp&liided 8£khE ii#htion. The

Epi der mophyton fl occosum crosporum audoui ni i,
methom inchydlp suiring & ‘Eﬁjli tn@emonﬂtti% @ﬁﬂﬁ}qaéﬁo expressian ofdherpolypeptide

and thel. élf El%[é@g% 2 Oe(h ag oaﬁﬂg{l&%li QlC%%Qi&%ﬂ]e containing a nucleic

cell

on nen I 'cho
acid sequence selected from SEQ ID NOs: 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, and 34. In

4
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raubi t schekii, Trichophyton rubrum Trichophyton
schoenl einii, Trichophyton soudanense, Trichophyton
wd mosurans, Trichophyton viol aceum Tri chophytmiw/iB2004/002963

yaoundei, M crosporum can is, M crosporum equi num
M crosporum nanum M crosporum per si col or,

someTinstehapithe oell isesglected fyonT a iftoizatell, o bactend]l agh cphintees cell, a plant
Trichophyton simi, Trichophyton verrucosum 15

cell qGmany E'b gypseum Trichophyton ajelloi, and
TrTEiaREM Ao R 16 thethtAS f&rpism&%g Photeh BY chRlind

applied to pol ypeptide substrates. I'n sone instances,
dermptephytgcontainens tﬂw @pbfmptmnmdem@démmh sufficieppBptheteroduction of the

protegan Gf’ gc?lgtiﬁqgt g‘% éltﬁ estd}ehcﬁ:rxagqog]&\ét glglg S]ﬁog%oag E gle protein can

be a deeRBdProfin. b.ﬁke‘vh@éﬁtlﬂe #r8teR0Ehn 40 hartdihitlSpeptidadebraone
i nstances, the produced protein adds one or nore am no

carboxypepiidags. tgﬁ%mﬁ%h’y pepminereptidasecar be a lqpcineratinopeptidase, such as

s L i
Mcrdmadnfm eddqwﬂuy mrasg}m&gjgzsm&teﬁm, ﬁndhddhytonwbﬂ&hunfg@m

s..ope or nore am no acids . to
T ”C”Pﬂ gfffe% %@%W?@@mr ; PR MEHGRESrITshgpyton
raubt?.s@l’zé’]ﬁle Wcﬁ%}&m%%;& O fﬁé)gr?i SnBLAIESRT S Iy Tﬂgn SGhdInense,

sequence 57t han t he de substrate.
Trzchppkoem topsurans d rmhgphmwnbbm sTri abppk}rterammagdaym.soorum

atient suff therefro Such ne )
canis) Mol Hrpre Hiciahar i i Bt st aaior, Trichophyton
i) TRick &P hy¥dnt ent, &S, Wit oAy ik QidhophRbM
e sel ect ?gr gm SE OP@QNGS 3, Hoéﬂijt, 112 15, gSﬁ vewco:wm
Micrgsporgngypsean, Emrdwséytme:eﬂekané)rf@chmwzmxemt ein can

5 SRR ARUTHE SMEAOBILASLS s s,
prodithé pmteimetun deg'aderthb polypetidead chmspqubsetiablyl digsptd fld-length

polyraegA b e OBioR s ihestiod pekaR i cohe fom 210200
amin®didpept i de substrat e is a full-length protein, and

the one or nore isolated pol ypeptides can be
pdh g@pmsweﬂgea, Hwtprgélq@é proteinjagdsonpearimerns @ngno@ids to the

s AR Tt TR iy B PRy R 5 i
acids (ﬁ@ﬁﬁthu rpeg;pep&ej dubstrdlé toafdir a rbdifiedpolppepitide sEIHAT, and the
al bum n or, fragments thereof. Furtﬁ in songe

produced prgfie §ub3ﬁwntlwéle¢8a@r@oprwr9 BEIRY sl tg thgymodified polypeptide

substfe ARRER DARE = eI AR5 OGN o GG} B scquence

thanthephb*gje;mn!blsobmﬂaw contacting the polypeptide substrate
i I n_sone instances,

w.th. one .or  nore, ot S hﬁ, )
0T BB O Pls0 BV QR LRI 0% FSHRE AMYCTSS ia d @atiént sulforing
thereff&m MBlichyRdthés iAAAdPERARIRAME!n oFRE( WG Bad HHIBIRE with the

provi des net hods of renbving am no aci rom-t
activityifreo EX@Xrirotgin sslectedfraae SEQ IDINO Sk t6h 84K, i16 18,88, 24, 27, 30,

33, aichh EOLHPAIg SEERREsaro e Pryah sPRID §b: 2ome

| MhkaeAfion hithePPioRRics Alefodl of @dgrAtiRg 8 81y53eptidécshy§iﬁa$e These
Hs ta In other instances the am no erim nus of

methqsls dnady thﬂcuu@ﬁlemly,pggﬁdw substaaje with one or more of the 1solated
polypeptides of the invention. Optionally, the polypeptide substrate is a full-length protein,

and the one or more isolated polypeptides can be polypeptides that sequentially digest the
5
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Optionally, Xaa is an am no acid including at |east
two vicinal nucleophilic groups, with exanples
woO nobnomesg serine, threonine or cysteine. The BOIVEBR0G4®02963
further provides isolated pol ypeptides of the
Invention that can have reverse proteolytic activity.
polyreptidresubsiyaat Thsrpolyneptide sybstaic ¢ar bersglentersfrom denetireg casein,
._ghe j ' j substrat
elsffe Rlert B in (e il o B Brne B EPER, AR RSB Rtances, the
isolstud polypépridedis in ammopeptidas. The andipeptddsatatibe a leucine
.pol ypeptides of the invention. Unless otherw se
am%%l?qpﬁg?f,e’ sch 2 Bl Zal and scientific ternms used

LI, P N 5o B340 r o

“more pveedseo in sdibe bstanness theAirttieaneg hrersetehted Srommn dypaih,qirom@dss,

b sigiwl)ar or, equi vakgnt to those descri bed herein can be
chymotPsiR, 2 £Toieiese ¥ e of the present invention,

S UitRlhfeniBh RRHRr BRF M hedtheds D Mo RS HhiddSidsiRInP e amino
Al'l publications, patent applications, patents, and
terignteg! arpspigine dbe smeathads imhede deatasling themeotemowitip onexoradolgyof the
. Nce: . n kLl entin . ln.the case .of . conflict, .
ol 4 SHFRETAb oL NE e ko by GRG0 R <R oF b procin
incliddsla Hio fdg Ol othbmingtdalies itlnaminb @erffifngy dfal froteFinbRESs anfXifh-Pro tag.
20 exanples are illustrative only and are not intended

Optiopalhy Nap if anj axyno agd (ndudogst 5292w views) quckpobilit @oRpe ¥ith
- '6% WNGS FIG | is a
x oﬁ%@%ﬁ?ﬁl’a éﬁ%g}g%:;ggfé of T. rubrum super nat ant
pr diranmtention furthiseprowidel isobatatpalypeptides ofahe indkptidrRhmedan have
A left .and.gl\/%g antisera (Panel C, right). Panel B
reverysRFRtealytip ggtiv - PAGE gel stained with Coomassie bl ue.
| N Tha@vehtion REHRF HloRidRS nRkhdds 4P adlin®bnelor &Hﬂ%faﬁmso acids to a

culture supernatant were precipitated with TCA before
polypeptislersybeirate. fke spthalrarlugded contrcting theqgfolyneptifi¢ shstrate with one or
' [, LP and MEP were | oaded on | ane
o SEOTIA P IS il

ane e nol ecul ar mass of
pr Qinddss otticpumidatefined! €11 &labiiBaliafd keient &f ferfi@i@id hereid Rave the same
FIG 2is a )phot ogr aph of a SDS-PAGE gel illustrating .
meaging a5 CEPROBoAdeIsIaad byns asioptpary skifiinthe gry fo which this invention
e Al ot g s 16350 N0 0,00 L8 o
be usvalsn thxaptecticemt thelipeseSDRVEMEH, gatabld raethedLanddnatérialn dreRlescribed

S R e
are iREdrbbria®A bylb R fente ADMeir Bhfitetyd Ih theRafh W RAFRRhOrefent

Western blot of T. rubrumculture supernatant and
specifwetiomiindvding defmitiorse Wil soutrit Ingidditionothe anatgrials, methods, and

| oL . -4) nti-yul.APl antisera

exanﬁ{légn%ré %@%9&4 @ﬁ ?%(%aeréf(’?g’?e"ge‘ghodﬂ uflﬂglgpr ot ei ns of
0.25 m of T. rubrum culture supernatant was 20
precipitated with TCA before | oading on the SDS-PACE
gel. 0.1 g of purified reconbinant ruLAP2 (lanes 3,
4) and ruLAPl (lanes 7, 8) was |oaded ~ a control.
N- gl ycosi dase F was wused for degl ycosyl ati on of
proteins. The nol ecul ar mass of protein standards are
shown in
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the left margin. 25 FIG 4 is a graph of the enzymatic
activity of T. rubrum AMPP (am nopepti dase P) at
various pH values. It appears that AMPP has activity
over a broad range of pH values, frompH 6 to 11.
WD@posH19281 a gr aph of the enzymatic activity REFT/IB2004/002963
rubrum AMPP at various tenperatures. The 30 enzyne
exhibits activity at tenperatures ranging from25 to

60 Cwith an ' I 5 G 6is a
graph showi n&ﬁh@ﬁ%‘eﬁsﬁﬂﬁ%@éﬂ &ﬁﬂgbﬁé% (A _
FIGH o hotggia P%@’%&E&] oltaB T, A ot prepasation probed with
24T b B 0A (B @Mep dnfiseRa T, SigRi) MgeltHsh 10%
amgig:résti onﬁof g?iﬁgg?jr?nlyrriprdngé %a?@hl ruDE’PIIegZI ongw%;d
SDE AGE gl s&'ilquggpﬂq Qﬁqn@ggap?lu§ Sil? the srop:qug of@.%Slgnlapf . rubrum
. ' i
o RPN s pREpih st el g AD N O . 026

of puirkfed revom@birgni 4 cavzge ABR a5t diFyere irader erelsng Hpndpne 3,
resgééﬁgg%ﬁ'@g?%%&@?&@{/ st i£fiZarE hlthe 1eff Q’na@itﬁs

Ss ‘spectrum of y- Ser - pr oNPY "( A)
before and (B) after digestion with ruLAP2. FIGS. | |

FIG A e S GpRhf oIS PREE iyl B AN Yot ot oan
ruI(]ﬁZEe(a{ g)éﬁﬂﬁzi@,ebtuuhwi (Stenand(h).ABe {5 B praduced B) P.gfasieris. 1 g
or SRSBhELPf Lh0 S Gl 1 SO PR OISR 4, G
e s moper oo o he
C°R/§'§§‘eel§ﬂ€?’éﬁﬁlF .'isg’s FﬁG 15 is an ali Snﬁent of deduced

am no _alci d se$u:ances of am $:)peptc]i:d_?|s_,|césl KI]:/ t h:a I\/Qi,:
iy SRpbiaPh o4 Ve DR OF LA e LR SH AN g foeombinan

LAPE REddIR S6ntrdld grobel with antienZ}PE (1a28 1ad)dndexpi-fulldP1 antisera (lanes
al.l e

hydrol ase._ The proteases .incl.u nzynes that
s oy det: e 6 BllRaR ozt B ST Arre BN pesEg s
pre}@fp‘i’tﬁl%ﬂ Rth T@&Eﬁgﬂeﬂ@din%@ﬁﬁhg{%m-?h@ geNtool pepivridies ae@bmbinant
ree amno._ acl gds. opepL] dases t near e en
IR Gt 50 AL T hIGRIERS 6ol DORycTREgpsa was
used for deglycosylation of proteins. The molecular mass of protein standards are shown in

the left margin.

FIG. 4 is a graph of the enzymatic activity of T. rubrum AMPP (aminopeptidase P) at various
pH values. It appears that AMPP has activity over a broad range of pH values, from pH 6 to
11.

FIG. 5 is a graph of the enzymatic activity of T. rubrum AMPP at various temperatures. The
enzyme exhibits activity at temperatures ranging from 25 to 60 C with an optimal

temperature of 50C,

FIG. 6 is a graph showing the digestion of gliadin 14mer (A) without ruLAP2 or (B) with

_ ruLAP2 over 4h at 37°C with an E/S ratio (w:w) of 1/50.
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0 WD 2005/ 019251 PCT/ | B2004/ 002963 term nus. Those
acting at a free Ntermnus |iberate a single am no
acid residue and are terned am nopeptidases. A | arge
variety of highly specific proteases are involved in a
WORHE019851 di ff erent bi ol ogi cal and physi ol odi{@4Pp2004/002963
processes. Thus, these represent targets of choice

for new dr ug appl i cations as vveI | as for controlled

i.di c apd proteic 5 d datlons Der mat ophyt
%&g%H%WP i "gﬁgﬁ%de 1863HARG mtéﬁu%%ﬁé%alone and
Wﬂ%@ppqvjﬁgAp@g&kta‘ﬂanbr euseghem et at, GU DE

Tl QUE DE MYCOLOd E MEDI CALE ET VETERI NAI RE.
(1978); Kwong- Chong & Bennet, MEDI CAL MYCOLOGY (1992);

AR ik o S Gl SRR B e o7 i

abE/BratiodwovndtlS0l i mted to, T. ajelloi, A uncinat um

Kajelloi, T. asteroides, T. nentagr ophyt es, T.

concentricum T. cruris, E floccosum T.

RI@n¥k zlai geaphshowing tiskadi keatioreafygliadin B3meowithna DPPIV/rul &P2icockail.

var. autotrophi cum T. equinumvar. equinum T.

erinacei, T. fischeri, T. flavescens, T. floccosum

FEGSJ‘ 102Cad0B) arelmagg| spéctram, oft}iygat,wruNPYi(,lq) Befo@raad (B)aifer
ranul o T gypseum T. inguinale, T.

diI ‘gcf”d"‘éf intertriginis, T. kanei, T.

krajdenii, T. I ong fusum T. 15 negninii, A

iLnckan A. benham ae hem, i
A S8 Tapr meraneos 71 ARy RRZ (81 RcESR an 3 alipeiagppion wit
rdLAPENt rophytes var. erinacei, T. mentagrophytes var.
interdigitale, T. nentagr ophyt es var. nentagrophytes,
T. ment agr ophytes var. nodulare, T. nentagrophytes
FI@S . 12AUnaN oK A WHSs spectrl bV BGAT (AD beRRSIM dABS afick digestion with
persicolor, M persicolor, T. ‘phaseolforne,

%errans T. purpureum T. quinckeanum T.

radi olatum T. raubitschekii , 20 T. rubr um S. ruber,

T. schoenleinii, T. simi, A simi, T. soudanense, T
FiG$.JAdrand AP B rre mess sRasta abdesket-GrisSi@h)ibafose and (B) after digestion
“I,I@ll eyl arum A quadrifidum T. tonsurans, T.

phureum T. terrestre, T. tonsurans var.
sul phureum T. tonsurans var tonsurans subvar.

13i8 {4(15 %@lign%ent Af%@&’i gy %QLB %ﬁﬁ %uznceg 6f ﬁﬂﬁ'ﬁg]ﬁegghasgs of the'\%dZSE

vi ol aceum yaoundel , osum
sitfamilgi neum T. kanei, T megninii, T.
ment ragrophytes, T. raubitschekii, T. schoenleinii, T.

25 soudanese, T. violaceum M canis, M equi num M

FiG.tdny aMiligoeesti of dedireed iing ecid seqsunes of amidopvptidps pradtiva M28A
g}(t he pat hogeni c species isolated in hospitals and

'ﬁ)rlv e practices in Europe, Trichophyton rubrum T.

nment agr ophyt es and M crosporum cani s are nost

commonl y observed. Mnod et at, Dernatol ogy,

205: 201- 203 20K ler bR ERFFTIONGITRIER grow

exclusivelyTn um corneum narls ir, and

di gest 30 conponents of the cornifed cell envelope. To

dat eAs nfed berging theiterat proteate inyynopimove with peptidese, proteolytic enzyme

B AR tacSindC T frbtlodeDigkiuhd &1 ARmERIY BAKES e IREPES orthe
p%p“dc berels CONK algpoteins, dmstufgrth)ma mtemsdnwp@lpﬁﬁes spies ansino
agif ERpReB O Shst e YR 2a0s 3 QB‘Z?BI‘“FE Sinsia H agino QI op by (©)

was shown to possess 9 o
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WD 2005/ 019251 PCT/ 1 B2004/ 002963 two gene famlies
encodi ng endoprot eases of the S8 (subtilisins) and M6
wo foenrg@bssi ns) family as classified in the VaGROAB2004/002963
proteol yti c enzyne database (at
http:// merops. sanger.ac.uk/). Brouta et al., Infect.
termihuariThose7A2ti6H 462 HE68BI £ 20IAAY libddets ammpde arainoaimd, redidue and are

I.nvest . rmat ol . 70: 830- 835, ( 200 One nenb f ..
temeé‘eﬁ?ﬂ“?%%‘?&%sg& "ﬁ/bar%%}ﬁ%e% 81@ S‘H}F ProfeAsetg nb"r?g"egfm a
numbeP8f &i¥fereRf Bl RS Xn&ﬁlﬁsﬁﬁ&@&él%ﬁ&’ce@ﬁg Oﬂ{tﬁt ﬁéﬁ%{)feﬁﬁmmgets of

cul ture supernatants. ‘M gnon ét al.
choicg or3gs: drog app_lgggpns Brwel as for cgtﬁtrollepl@@ptldw gm:l/pr proteic
a ag 0269 275 (2001). Both enzymes were shown to be
gAY nol ytic and produced during infection in cats.
Mssigatophytab are HvBthn diil G8lmal $athdQenid Gehgt, 3AHE) cauBe Bithideous
et al., Med. Mycol. 39:269-275 (2001). This
infectignst é/@mpteu&egéému gt yOUREIRAS: I%Mﬁﬁ&@@ﬁ M@@@W
I [
VeGSO oty Chof & BERENESERE v oELLy (Bioalfkitzman &

Summdrbell, @fim. Micebiol SRevg Be24ar159q(1825)d Exmnpmh of tiem&!pdiplﬁ&s include,
as nutrjents for..in vivo ng newleu
but arg polr el dF Qadetelieing) uw&%wﬁé %@Mﬁf dﬁf?y?fée# waﬁe&'fﬂphﬂes
T coﬁéé}tt%:c;m Q’nguh*s' %%c%ﬁnpqsgﬁﬁlaﬁgnﬁg '&. 'd?kahenEHbT nghinﬁm, .
a speci és of the’genus 1richophyton, I ncl udes,
equingmgyay. ditotegpdiduni, T. Fquinigt eaniedegym]T. mmtca!g i d@iﬂiﬂere,sT flavescens,
conce u
T. floga T ISP ot T e e T SR8 eiremer o Stsutiasimy T @vpseun,

T. inglitale, T Bitale, T. Bltdriagivis, T. anki, $CHRfdenii,IT. long fusum, T,
flavescens, T. floccosum T. gloriae, T. gourvilii, T.

megnigiindugrnekanam, Aghemhamcuth vanbr@%%@m T'pediss duprekifasans, T.
quzck{?egnggﬁ;ﬂfz(w w,?‘b ﬁ%ﬂ?‘%ﬁ&%ﬁ@' %ﬁ@gﬁezh mbw p%l(z]y-;es vaf.

interdﬁgmilde e nensigrdphytps vk ameairgrophytasalli b grophytes var. nodulare, T.

mentqgﬁg}tg{y% (I}%’tf %?tg:\;t%;feanﬁéz:n ?’a %ﬁ%ﬁﬁ ggﬁ gi?eg r]"ggelyztcgl%r Vﬁ'r persicolor, T.
phasddBDHRY TOPRY & ans, T pliR &M, quWn@ﬁeaMﬁ% T. %giélltﬁ{tﬁ T Yaubitschekii,
ment agr ophytes var. qui nnckeanum T. ~niveum

T. rubrantub.auber, T. sopeerdeivt) Brsimi, A piraseb |sowdanense] I. sul;}hureum T

L, fera T., pur.pyreum
tonsuly G5 et 4, BURPHEHEY, e Pk SoRPP - gulphureu, T
terreste|\T tonshirars0Msl sspI®eun,. T, tensbiuins Weridnsirans QIBSEF. pBForahs, T.
sul phureum T. terrestre, T. tonsurans var.
vanbreygeghamid vaemcosv@n LuviglaseupnT. yapranden fsflecasvan. M. audouinii, M.

ﬁm£ﬁ£ b T2 Rnei, - n@g%e? r‘ﬁ%}?&grgphges %ﬁ%&yﬁ%ﬁ? g'jerf(clhlg?nl?nii, T.

I ol dceum undlei rau
soudamese) Andslaceuh pranpye M iegginoh, }abtzhzunh,mﬂ’.s;:emedoﬁ,dnpamabsum
secr et ed enz

h f th
and M By g AP e PEOST G SR OH DI ROSPUAd Private practices in

| Europ%spﬁé g%}tHﬁWWu%WﬁtentﬁE)ﬂﬁﬁ hreS Rl AAdPSrum tands AR most

commercially availabl e m crosomal LAP from porcine

commoninabgerypé L Mnod MERCRB=Matdlegy, 203201203 €2002). ﬂe@st
ermafQI AR R PTG 5 S UPEeEt fals aas pdiesstc
compéﬁew’o%tﬁé SohAdRBY hvel 96, TBIIAR, AT irvestAR deﬁnwof)ﬁyt&sfﬁoduce

A. oryzae orthol ogues report ed in United States
proteqMWwﬁm vig'o B nady nyestigatog4eportthe wdolationand cha:actenzatlon of

f
one of SRR FilaGleaed i bS SRR spocifondr ARG Ay skpBlonod e
al, In£l |J3Me§yM§;f?@1§ibI 20921059419 (Zon2l dullar, W4, thinik RRs Shown to possess

fum gatus 10 WO 2005/ 019251 PCT/ | B2004/ 002963
9
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ort hol ogues fuLAPl and fuLAP2 and with the A oryzae
ort hol ogues reported in United State patents #
woe20bR019361 and 5,994, 113; (ii) a cocktail of rrd7AB20@M02963
a trypsin-like endoprotease originating fromthe P.
pastoris expression system sequentially digests a full
two gernfniiliepuicodiapehdepreteases of thetS Ssubtdisints) pediM3gq 8ingalysins)

S0y  a.cpockt aj uLAP2 and ruDPP ot her 5
famity o s P G0 hF MERORS P B fradbe b pSdAbnt o
http:/Ghdras. AnkaAomKN)O Bi6uta®s L5 IAfct. TRnRMOY§36%6-5683 (2002); Descamps

t hereby provi di ng evi dence that ruLAP2 alone or in

et al..Jompeshderaiatali 133G BHP(2008b UDre mpmbersefeatip isolatesl M. canis gene

i reat ) . .
famith SR e B v B AR Bl B M RERBR P o e
superagais NBMigoon amal. hMedeiycell 86:085-494 (TB8kiBrolm)er uk, MséfMlcol.

in the foaod industry, suych as _ degradi ng substrates .
3926903720010y RedbenzyRss Bisregrada e bl assproghosituring
infect\ﬁ}f?f‘i‘il’caﬁp %gg&gb’ts&lﬂ edd Weﬁﬂ'3@%9@[40‘3Q§998ﬁ,eﬂf0%?dp&%l., Med. Mycol.

uses, and degradi ng toxi ¢ or contam nant rotelns:
39:260+27542e01)sTns pratedltitPachivity enaldeshdarmproph pas sgrewcixelusively in

by the the fungi ,is necessary .for dermato tes t.o
the stEghh, Sarpel e 5 s PG e PiteuedFormRRreR of e cormifid cel
envelb;%] A B.', LiagR aﬁfincﬁ HeidFer ﬁﬁﬁ/ﬁébtidé%t, RefuthéRL BRIR$ive %96\%1@.‘1
by the fungi would be a new nethod of treatnment for

mlosseey lewping aminapspiidasehla\R)deam tpvdarmpignhute ThovdiramcrulLAP]
Ci i i,ch h | euci-ne. 1 . )
and rflCASES B MR8 Rltfir 7l AEH SoccRUS U pehis Trighopbyion. which
includes)€d.| OngelsicT ugdtargide) @t mantagyophiyiee,dr. tconcdalr@@th, T. cruris, T.
clotting, controlled cell death, tissue . )
dankodiepgsgr Eradudimod . equin Vﬁ"‘ﬂ@ﬁ%ﬁ‘ré’ﬁf‘wﬁﬁdfi GYUITHE VAT EBERUTS -
) f ' i r i S
rina 1 9Bl A e B GRS 5 EOPRUTT, Pl
granupmwer, Tugypsaak, T orguivede, I énteradigitile, JalrgertBegisd Eskdnasy Thiyajdenii,
a function in.. physiology, am ngpepetidas al.sp hay,
7. Ton fuse 41 Ay T kR ol Ty T i aetren b r A

mentréPhft@Or] HEHaSE TeRenth b ANEOMN 5IE Jightdfd) TOmeh tlé%ﬂiphyt@;f far.
an excel l ent source o hese enzynes due to their

mentagrendirtesi b erreag ap s wer-siadylaed. iestagreniyeas yar. tguinnckeanum, T.

niveu%?ﬂgr?d?iswrg n?g?g}{s?c:ﬂtllﬁ‘t T 0 asg%?ézg,g{i. gﬁ%aﬂi 1 eum, T.

otelns d I z& t'he on’pro S ‘as
quinckesintong Tt xdiobatuin €l daubigtchekil) TThelwenleinsi, Nasiati, TLABadanense, T.
identified herei r:‘zé%{e useful in a_multitude of
sulphyrgwits { tpagur “’éfpﬁ'i sulplearere & dgr ‘Eféﬁeng' gusur G var; swinlagenry 1.
I
tonsug S b8 foRlibal by BB T panb RS AL Wrrustum, T
violacdwmyy Boabinotei,of kpréioRguublieghadiall smvdotespr The propeftes of both

LAPs ekt SRS o HPech 4 oo bRy bpcodiu b ipeiotagit senes of
the oppbfatistic fubEe Mpeigilied RRnkdits, RICARPT af RPN hthihelcdRbletcially
softeners; soaps; cleaning or disinfection of sceptic

availablgrnisrasermahlAR drom persine (kadrsly (psL AR MBROPEFMH: faonily). ANl of

e R B R AR BN bR b S

aminopBSdptidaRe A AT D ful\APtdigNaPatdt 96% RIS hei@ MniBSwAR the 4.
enzynme cocktails, i.e, a mxture of nore than one
oryzageriintesuen sepodted éx Uniteds Bates IPatept Nlsi 6127, elcang 5894, 51 which are
. Yol Al e 0 i des .
inconayt Fer B klsFine CrbroRRPLE PEL AT e e R HEhuce

rul AFENgeii DAPA xplaf abohes (88 amitb acid idéYiR00H he9L Flmigatus
PCT/ 1B2004/ 002963 MB6 fam |y, T. rubrum secretes two
LAPs each with different suf¥strate activity. RuLAP1

and
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ruLAP2 each belong to the sanme famly of LAPs
(MEROPS>M28) . The properties of both LAPs were
woemoperesl t o those of the secreted enzynes engarexb2s/602963
the orthol ogue genes of the opportunistic fungus A
fum gatus, fuLAPI and fuLAP2, and the commercially
ortholgaed GibAP 15ndifol. ABD emd withRhé A oonypor aitndodues rgiorted kl Biited State

T T TRV T

» - 1 I
ongu{aﬁg% #nPhed. g@ironpéiﬂf@srs}bn%%ﬂéﬁlt &ﬁﬁe@ﬁﬁ&geg}@ at@fgﬁ 1drdgth

it is a in‘the présence of ru

polypsplideceiinaguch as dérgséls‘t:d taseul; (ipig ptcodéaul: hﬁmLAPsZ’Lmid raBPRIV (another

fragng 0 Iidi knpwn t e,. sstantoot
exopigl BHEE bl iates D F PRt o Rt RRATP ERbp bEreisrt 1g protease
actior, figer88 S8 Hdh v1cﬂanbé Was m@%ﬁoﬂ@oﬁﬁ%%ﬂiaﬁaﬁ &ith ruDPPIV could
originating fromthe P. pastoris expression system to

be userbfpn i treatmont oif geléac disepen oranydlitsase ¢fohs digestivedrashsiion as
malabségﬁaploﬁ %%er“?%\%ﬁlg o?ﬁpl oﬁo% no\ll}lgi\f %ﬁ(ﬁ%ﬁ%gs tc%clggizsqs uée?hl m the

food mdnsten ees dshiggradimpoubistrans Vel biteineps thdveedegrdduion Oiv@ktment of

nucl ei.c acids and their, encoded pol ypeptides are
meat rsemamfigw degtading prgas: dgerading yimsas, avcﬁgwmg EXPar Goptpminant

proteﬁnk”-@ggn @c AHA z‘&l | fiffer W@a%? sd28kd b§ BEQHE ﬂmg is necessary

are co ectl esi gnat e ere n-as
for de‘tﬁX@ihyteﬁ' tm@mw\wl thEWIfmdcshbstrataof tdis neifl, ithibitors\vofms L AP2 and/or

other BRA T e e Singh Woul DO il OISR AmRGe forgmycpses.

SBhisSifiverfifdn K?é\ud&saloveﬁfﬁn gﬁ BucRfs ackid anli%teih@ Bwhﬂaﬁ ﬁavc leuc1ﬁe

11B, and 12 or a fragnent, derivative, anal og
ammqp@nﬁqlaﬁg activier defiPs phea Fale &t dipsex functipns insluding hut not limited to

tood A B8N AGAE BB e MR B MR o

mfectﬁ:ﬁi cyéle, of@@uniher of ﬁﬂnogbﬂli?: mambrgﬁﬁsms diitievihized miaklinglthese enzymes

EXOX nucl ei ¢ aci proteins are described bel ow.
a valuapledarggh ang; arP"c“fPég’i g‘)fd?e“t @PW@H‘% $- fﬁ?s}does gaﬁgg Rdepction in

phym%’lt) %#' Sdnﬁﬂo&beﬁ@ﬁésealé@ﬁ‘d\}&' cofinSerbifl ifticat SR AR in%he detergent and

vention of a fungal i nfection and/ or opportunistic
food indfisties. hhcmgeamsmfsm\gh as figmgs tare areexcellantdburce oéttees ermymes due

to thef ot B Rl Dt GRa iy LRy 1 iwtic mppigpiation.

Microeh@ineisale7ad ptdieiad ﬁlﬁﬁﬂﬂmﬁhd\ﬁéé?adﬁtbh %&ﬁ@%&s&hﬁiﬁn& for their
fum gatus and the m crosomal am nopepti dase pkLAP

growth/Tdws, by aeveb LPg idsptifivd berein gre usgfyhin agnpljifide of industrial
apphc}aﬂ%ﬁ%lh&‘fgg%ﬁ ﬁ6trhm1@{dtfké§hﬁ a)(sllg W Lt’elr{slfﬁﬁf) 8@ ijndus or

as°we conmon Per ence
degradlaem/hlﬁﬁygﬁo@cm(bgt rfedtbers)a ﬂégrﬁdmmhl dfrpnaﬁs |d‘egthﬂm$on of proteins for
anmn Sptldas d tion, the 30 am nop ptldas?
proteqIpicHBydiglysiso W& o R oRpg pleaning (e,

attackﬁfg th€ GBI, sgﬁ?"‘ﬁﬂ’o%s@'c?eani%%d]a? p?éﬁ%ﬁtlﬁ%(fan e ff’éﬁieﬁ?soggs;

nopept I MEROPS>ML."001) el c acl
cleaning ot theinfevtien bif emptle tanés] Dnglymalmrd!;whras vaisiod Iretekgtionhbottles,

nucl ei c aci.ds se uenc ar e, Vi herel
ete.) PR S RO e TP OBt 9 TP and 3 eppne of Sutgical
instrum@R®@/ 019251 PCT/ 1 B2004/ 002963 i ncl udes nutant or

vari ant nucleic acids any of whose bases nay be

c ﬂ‘hmgfmbmpn pICtVixrbas nowel reasnncmhndq:nbme cetitaits, heraghixture of more
than oWh g;;ﬁqt( at dlges znsoﬂlgle prgge 1 s%u%tutrgsatsucrﬁaas%ea cor}ﬁlﬁetdséell envelope
into short peptides and free amino acids. In fact, in addition to endoproteases of the S8 and

11
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activities and physiol ogical functions, or a fragnent
of such a nucleic acid. The invention further
woi2003/01083 nucl ei ¢ aci ds whose sequences are  PCT/IB2004/002963
conpl enmentary to those described herein, 5 including
nucleic acid fragnments that are conplenentary to any
M3 familye Trviaérien secietes 579 L@E’s etidswith ﬂé&ren'ﬂs&bstnawearmtwnyt RuLAP] and

L APl VS 5O B L 58 Pk oo

LAHs madrel dﬁnph'emmbsd‘r@ﬂhé lséiﬁétb@ Biszynied @hcdded bl itkétiSgue genes of

i ncl ude, R’é‘ nonI imti ng exanpl e, nodified bases
the 0&&?8%&%*% cb tl@:l g ckporrteially available

e e o R R e

enzywies ek biblt letcalz dm:hypam‘tldaieemmﬂyf Fedthetnote ndl AR2 Bas fltsitlinal
as anti sense

. that t f.or. exanpl e,
DR R M S i U A GO P oh ol IR ta sequentially
dlgeﬁtlatﬁo&% ptidel MAEXEEh B Ph8kASH: A gfﬁkﬁn Y EREd 9@183' ﬁ&hk‘{% other

rotelns whose sequencés are provide
proteppes. Pm'lé Y ponfied 8. AR @Megb}wtlﬂhe pmsemraf antyppindilei ns

endoBfifett HBRAed FRANHED aier Frarin PRl eilpgntially digest a fll-

Iengmrpb%eﬁﬁde’ic}mhgtsﬁcbmas debatubaiicaBBihnt ai ns its EXO-like
actjvjties and physiol ogical functions, or a

f uhBg ingRaonyip B@Wénlﬂ RAKe RS the Tiodatiomed move mutleict dvist sequences that

f h
encof ANER DSBS ARL ARIGSEI ARTERLLD Ml 39000) B BUihedare
referteddo ndividiially asfrul A®1] mileARO; ﬁiI.AEX@hﬂ falglrei Themndléic akids, and

erapeutic

their Bpidet B BclideScne colletiify Cruiatnied bersm oo RiparX”
| ”ﬁ%ﬁdv‘éﬂEXOR‘ﬁuc@i@écﬁk‘ 6F ﬂl'e"}m%PQE indMdR1RL ﬂlfctlé}{:] %%lfi% g(lelose

i nhi bitors al so have other functions t

sequenges aedroraded lunrﬁablas 1o 1B¢ 24, BRI AR dIA0gR, SAASBIGA 6B, 7A, 7B,

0 0 r Ct i renoval
LS RIS N T T O —
therebb The &b velIBXOK $eatsidis of tHedAvdn@ioh incudb the GRIIAGradineRR hose
Sequ§ gl uten intol erance) u devel opnment Tor

S DI TBIRAIE: SsC iy S, 66 FCrpdihd O HE snd 128,
The ﬂ’i@iﬂdutaf Eﬁbmolelw&mgglimgﬁ% (%%%r% Pés\é}lbgd)gﬁg §,0! 09y,

e.g., wth peeling to der mabr asi on and
ZSAIde,nwdph $tre segpe ¢i/thisfineehtion dsis tieyhodesf @sing PrateALs inkibitors in the

of nutrition | e S, Sweetners, eneratin
trean“% 8L P5E, gpr&m q‘ifu a?fgggeg?%ct @p%unlg;ﬂ glfectlon gue to fungi, yeast
cells MBorBa8ktikNg agent, e.qg. decont am nati ng

protei n- based cont am nants such as prions or viruses

( Biping geeyeisp genssigtapproach, éwn)ammd)mndasgs smregar Wy T. rubrum have

e AT B G0 i F B ror

ammd}ﬁpu@dsb IpQLAPTﬂcﬂh Porvirfeti@éneyeTHe fouk Méﬁ?ér&;ynﬁ:@ fentifi Q@hérem
and 30 fur; c] cl eani ng agent E?( hanpoo or
(ruL AR Ly filep e rek fol i) @@W@H@ﬁ pkhAPEKae 2 ®pnn¢1f prefdrénce for

e Al SRR SRS NS AR BB UL,

arnmdpEplumeel pkbAPI ®hich dbls aioaditnin extRendly El%ﬁte!fﬂcﬁeﬁc?]/%&ards Ala-
such as, nal absorption or celiac disease, whic

AMCis dlsopalicd sipriae aginppeptidasa MERORSODADIOD5 1
P {s I tic t
Ehe IR BLATE AR oF W iy PP TR X OR Gribipheiode e
nuclel(: pcnib arnopes)juerices art providet mbﬁl or Bti@riehtsithered M ITRE ﬁi%ntlon also
physi cochem cal properties such as acting as a binding
and extending agent, glutenl?ds commonly used as an
additive in food. Detection of gluten is
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important in the quality control and selection of food
for individuals wth diseases related to 5 or caused
_woaogbmtsan intol erance including, gluten intolpamaBe4/002963
enteropathy celiac disease, sprue and related
allergic reactions, where a diet free fromthe gluten
includﬂs migtant ed Valrhammgdmc acids anpaf Wdays.e lases may benimnged &omothe

S _necessa rote Nucl ei ¢ Aci d .. . . .
cone BRI RE ST LS B S 8 S5 ER B fraigtins its EXOX-like
activifl RISy SbRZI AL Fihc BB, Bf@Wanﬂént&Iflédéf?§n&melc lQid The invention

subtil'i Sins and netal [ opr ot eases secreted by M canis

furthes irpliden atICIGJ@rdﬁﬁi@GﬂlW@ esgusRess @recamplementaryto gifose described herein,

[ o eases t per | us ecl-

includi ing pueleic: amﬁltg] Its ntﬁ%tgalpu% rr?%r{qgle#egt% alng%g g}%eﬁglﬁfeg n%Cl(?S just

described.rTH€AveBidh @&dltlkyﬁalmmelndestml@@mas oriloRid Aéi@fdgments, or
ruDPPV: EMBL  AF082514 for ruDPPV,

complgmsas therplo, afhpﬁro%@ﬁsmr%sdg@gdﬁFlwyalgﬁgﬁllﬁaﬁl% Syobmpdifigations

inludsy5Y'ya0 B il bR Bt R0 HEGE SRR RIELE ftr

phosphbteaiapkl:idnésm"c ntodified orcteriyBu2d3Thake @ﬂcﬁﬁﬂc)a;noﬁx)ammarrmi out at least

in parfis| s g Phety S stagefihyof Bie mosiBed tsclei agigamih gt they may be
used, T&@xﬁfﬁ?ﬁ hd Ms%@%&n@ﬁ%lﬁpﬁlﬁdé irpﬂl&rab&ﬁico‘fppﬁcatfoﬁg)fd%ubject

he I ntron-exon structures of the T. rub rumgenes
edbeo & X phasios pf tiedremtion inglugderthe BXQ protefins winse lseqysuess are

provi%zig%?ffiig Slg}eg}lﬁ%[twg &F&)Pcé}l%e& rgx%attuo?' V%ISQIFA %tgw% ﬁgf @Hgsséeresidues
may befohapeddido te: &&eﬁi&l@i@&eﬂﬂﬂb $Hoen! iRk @a Wi &ilodncoding a protein

der mat op h&tch pecies are clgsely related, as_they
that maéntaingits § lc_\ke agiyities ARd ﬁbmlélowwﬁfomm@t@@l fragment

thv.ereoE,r ﬂ%ﬁb&&oﬂ@ﬂft?&r%ﬂb&ﬁ%&%s&%ﬁbbﬁe§%@ ﬁﬁﬂ%@}? ﬁh@'nélfﬁ%f&gﬁéh as Fap or

rotionycetes ntrast to t genes’ en
(Fab)z,shmmmd isinmmoaptifidallyda bywofthe pralmAPdf thadnventibthP2 ar e

it ABHs APS Brosg oS Sip oRrubisoResstAb hEp i RBRFipns such
as thewefaﬁnédt Bpﬁagalqﬁfycﬁénswﬁé EXSEe nddleitabids, p}%nﬁraﬁd fiﬁlﬁb’i'i(ﬁ's also

. These three enzynmes structurally bel ong to
have @laerefusqwma Har inchigbubare nagHeied ies (A mptmhmpioey rr@azeyﬂ for

improfi BRRGR bR E e o i 5 ke Aok o5 Pt droe

develdpakn® forlc®RZin ((heaschiabicatidiiBe. an delfaicghh"eﬁsel@uten ihbst&ance); (iii) drug
three enzynes_ str uct urally belong to . the sane
develqmerné fndprmstglesical eonditions o8 apnthycets agonispvay treatment, wound

heating KRR 10 B St ookt e o T\ BR o)
dermabtanatg;i (Wifood inkiheiryyeghersdustion bEnipifisn amgpliéB&is, sweetners,
s R S5 B M ) BBl S B o

A bRSERe@EStaANRRI\Eh AN B virdes gt
deconeﬁ?ﬁelﬁf gﬁgg}é LAPsechar acterlszed 14 dtf)ﬁ\?DVZOOSp(gL % ting coat

proteiPCTlchIBRQ SurE Sy A0S B1mends @ nrepaSing iEats| fossugerssuctos) prosthesm or
Aer onona

modic3 o5 E LR ATE TP R RN S S 2es FEbepeg e and
fur; (VXPR: 1€ a’geﬁﬂ bgt. sEdmgod &nlc%wdétg@emaddl tional residues

H's and @ u bind a second - ion, while a second Asp

r biikitoes off thel §&Os, sprsifioally BArLAR may@lsodretisad tlS ﬁmgdtantl-
mycotic agents'to reat myco 5. LAPs themselves mayals use trcat diseases of
i agéRts to Befl mycd8e. TROLAMR thehisdles nfdy 315 o8R0

the digestive tract, such as malabsorption or celiac disease, which is caused by wheat gluten.
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5 Biol. Inorg. Chem 6:120-127 (2001). Substitution of
Zni+ by different divalent ions in S. griseus

secreted am nopeptidase is affected by Ca + and has
variable effects. Ben-Meir et at, FEur. J.

BRAMYEL, (105%): Lin et at, 3. Biol. ! nor b RRorses
2:744-749 (1997); Hasselgren et al. . Biol. Inorg.

EReMis e @ﬁé}a&e@ﬁtlé %99131" the, ﬂi‘r@teﬁi’%ﬁﬁﬁ@@f %lﬁ@ﬁx%%n@ GiddisYprolamines)

I nvention were found to be sensitive to different

foumdn cererle. I?Ir?éo 8s inherenniysigeehamiselnrpreatics suchoesagingrs a binding
%B%KL ﬁ% 99 bomeRbil #r\ﬁ%gg ?I?deQWe"in chHléﬂFgcti%H df gluten is

stantla erent r ot tic
izportanitin the qd@ébcqrﬁoaandrsc!gmqu @cmdtfalgedmduslewubldweases relatedto

r%g&te{i B¥ glukeﬂsﬂgfelaﬁl%‘f&@lﬁdn)ﬁ ﬁn'lﬁg;?m th%ﬁ %11 8?&1& c%iuﬁ:ryige&e

s(pﬁm)id rdateld allﬁt@@&:actmns tvehesd dieti fide ﬁodeﬂlb gﬁlltmd:osialned prwheat, rye
thlat ig.abl e,casfi 0 tlsi Q:est he presence of ruDPPIV, to

R Geapd I SBISCREE O8S BIPEAPh known to be 15 resi stant

to digestion by gastric and pancreatic proteases, or
ExpootaseiNucldwA€ids mmdPolypepdides al |y  purified extract

that contains a trypsin-like endoprotease originating

f r omZE heébrian apinopentidgse agiyihuiegioosirateddiersrand previdiug sfudieson

J(l:lg éfésdﬁ%ﬂahﬂmﬂgé’r}éféﬁ%& E&fet&f\@} Ak (tsa%%glelg\? g%?ﬂéﬁ#{oﬁ%nes secrete a

Ipttbryd ptotaheesisnitan to l}homshf theabpergdbb efegiepm 4 edilpn Sowaioing protein
it Y .

e BB ol Sh B0 SRR TR kb o iy,
RER2 5 bbfoe raDFP W ddingefod d;papﬁdgh&amop@hdabsehiglﬂy sivhilac taJrIDH’IV and

BESY Boimboli R et nit 440 Ol 1 Bl et P phag 5244

(A29M£Béanvaicaal.f asdc. InanD mBml(BL?ilﬂW);ﬂlmhrxas etataAepsl. Environ.

Mo HERRRE o pa A5 BT AR Ry ger

isstaed apaGedontit bid SRYA GbrarieNdEL triinm LIB}hd’igtr@ﬁé)Im(&trhcalﬁxes ofthe T.
p ot eases t o,.degrade the keratinjized tissue

S DEsEPROUEAS HiE BB PP oLon Soppygted from 4.

rualahcxg dmyjaaa;hemsm afsSdot buRgridin}esinck tHad tHI%Iﬁ&ﬁ)H@éﬂﬁspergtllus

nails. In addi ti to the LAPs, discl osed
HET® ﬂﬁﬁ the telepmerphs At dgrale %b'}eéi’%’é"éé‘? qhosgly related, asdhsy belong to the

sain@ habRsik gRp bh A sqpatydageptodudins@btothnichtd k5dd I dbiskoMbsa (class

di scl osed bel ow. Like the LAPs these . praoteases, are

Byyrptionnaptadt Bcpaigst iRdhesept %@a%@bhhﬂwnﬂmg@ BnS:{7iffeyl P/ and

zaa&m&aéﬁasﬂhémlmge SéheFhRIIES RO PRBPHORAGNe. AN am NO
pepti dase P, prol idase, and a dipeptid epti dase
"V RRGAPAdispleycrbant 56 Bhing el ddestl HEVELABL U1 (See

25 Talf J‘l@k%& 3l 18 Ghesd tﬁr@é‘&iz?ﬁne@éﬂu@@npﬁ?tb'eﬂﬁéﬁa thé @&&Psuﬂﬁarmly M28E as
rom M crosporum cani s~ and neL ri chophyt on

30

Aveamengs ashkibkie 16[“911@%@136@?“4% MERIQPSZM28 PQZ)J\ID addltlon, ruLAP2
d?sg)ga% ab g?&% 0 a@%qgé(n%%ﬁll.}\’giﬁi e ‘1"2?‘0191 ok dand figure 15),

eucl ne am nopept’ dase nucl el ¢ aci
Theseltife? enzyumk stoxctlntaily HeREQ 1 (he MEnd Jubfamilyl A asthT udshuielar
pl(@?ég A T er%zszae M&P&W(ﬁ) D tlh g}repq emyscgs Hsans secreted
aminopeptidase (MEROPS>M28.00X). In addition, the members of the M28A and M28E
subfamilies share low similarities. However, the amino acids of the two Zn™ binding sites in

these aminopeptidases are conserved and were identified in the fungal LAPs characterized
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ATGAAGT CGCAACT GT TGAGCCT GECT GI GECCGT CACAACCAT CTCCCAGEEC
GITGTTGGICAAGAG

WOA#3/d19e5ATGCECCT TTCAAGCCTATGGT CACT CAGGT GAGT TG TBAGIA02963
ATCGATCGATCGATC
TACCTTTGI CCCTGTCACATCAAACT CCACCAGAGCCAAAGAAACAGACACAAT

hereifo{SdeTeBIISROAREQ1). In S. griseus and Aeromonas proteolytica secreted
TTATGXXZTAATGFAAATGFATA%ATGACCF@AAAAOA\AGATAAA@TOAAG

. amingpephgases,che-ygyanino acid residues His and Asp bind a first Zn™ ion and two

o AL R A it

the (VAAGEAGHEST CTaGAERICEAT CT AT BHIGE & i
Biol m%%@%%&m&mm&wmwﬂ 5.

grzsegr SeoR dase 1s affected by Ca"" and has variable effects. Ben-Meir et al.,
ATGICCTACA TCATGECTGAGCT TGI TGI TGCCAAG

Eur. JARGAAEBEGEIRAGNAI 2 (1993) Lm et al., J. Biol. Inorg. Chem. 2:744-749 (1997)
oes S AT AACTT LT ATA O AT T THASRATEACA

invention Svefd G %EI&G@@&@@%%E%@@%%%E@@TMQ&E&E
AGCGTGGTGICTGCA

mLA@W@@W@A@WUA@@V@TGAT&AM@T@T%T@CATTG
T AR s P R RA RIS A ArEgigs dpsgite @

high $ekEEat{gE bF Gefuits 1dent1ty In particular, ruL AP2 is able to efficiently hydrolyze
AGCGATGGAAAGAACCT T TGCTTCT. AAGATT
Asp- ppshish=f-pmipendprethylco umann %’EC) and rulclﬂ2 is the qu LGAFPC% ntified so

far thﬁé@%ﬁﬁww %@%@%@M&?&%ﬁﬁfﬁ%ﬁﬁﬁo l-:>e

TesistARTOCHREARONGATAECTBANADGEAITIICEREA
ATCATGC

purift @%&%&é&fmw&m&&%’
ex regm%% 1 length 01 tide chain such as denatured casein. The
P TCATGACCGT T% CA TCAAGCT CAACAACGCCGT CCGCT

- ability pEnEREar degiades long polyp'eptide is not predictable solely on the basis of its

capac ] R R LT RS R R P ST A SR aymes

have BéehABEdrEdETh CAAGPrFIEFHREAddEE LM ChaSCIME T T CEDGAAGASA
ACGA CG . . .
subtiggf RS AR o eiaioploieass sre eyl et kieinepure in
contrastt eMGH. @E@&etegxroteases from 4. gum;'lgatus and 4. oryzae, As
ACGACCA ATCCCACACCAGCCCACT CACT

TCCGACTACT
dermEFEGTETOAREA @M their natural habitat in soil, they have developed a strategy of

e ST SO0 CeD0aC T T T CRACCCARCTT T CAAGACRO0CE, i

of [T SdH (N g epJHNzbA Do AHRAR CEkdN A okhetfefand the
CCGTTGCCAACATCA

nails. ACAAGGGAGCTATCT TCCT TAACACT CGAGCCATCGCCTACGCTATCGOCGAGT

TR AR disklored betein A Reuss PERGYS Broteaser g elsprbeen

isolatéd HOMARCHEIRGESHG METHECCE BRBCACATEARRAICEENSEITCATORARe AAPs these
di scl osed ruLAP2 open reading frane ("ORF") of 1488
proteasge pre @il characisEstdas expprotesses. ey welide: vodarboxypeptidases, a
prolyﬁ%@+@oﬁﬂ%a;s gaglg%@%% g%@é@?’%ﬁd%@ and PR & ipepHEERY . Two
additiba4bveEalGratedset Givieer alkochdadielizsdSh CACARGOARGHPOTASHHL.APL)

from (P Ia I P T RAAB S AT oA AT RIS CAAG

ammﬁ TCAAGGAT

TCATGECAGGCGT CGAGAAGCTGCAAAGCTTTTCTGATGCTCATCCTGAAAAG
AACCGAGTGITTGGT 15
GGTAATGGECCACAAGGACACT GTAGAGT GGATCTACAAT GAGAT CAAGGCCACT
GCCTACTACGATGTG
AAGAAGCAGGAGCAAGTACACCTGIGGT CT CATGCCGAGGECTGCTCTCAATGCC
AATGGCAAGGACCTC
AAGGCCAGCGCCATGT CCTACAGCCCT CCTGCCAGCAAGATCATGCCTGAGCTT




TGCAGCT TCGGECGAGAAGT CTGCTCAGGECT GGT GATGCAAAGGCTGCTGGTGCC
ATTGICTACAACAAC

 WOEII0HE(92E3AT CCCTTGCT CECACT CTTGGT GECCT TGACAAGCCOATIBRCE06296 3
ACCCCTGGICTTTCC
CAGGAGGATGGAAAGAACCT TGCTACCCTCGT TGCTTCTGGTAAGATTGATGIC
ACCATGAACGITATC
AGICTGI TTGAGAACCGAACCACCT GGAACGT CATTGCTGAGACCAAGGGAGEA

rulPZACAACAACGTT
ATCAT GCTCACTCOGACT COGT CGAT ATT
A b S SOTRSHOES. e A CRtr6608s 1757
: T, CCAACTTCAAGCT CAACAACGCC
e A My Wi Fable A
TGGACCGCT GAGGAATTCGGT CTCCT TGGAAGCACCT TCTACGT CAACAGCCTC

T oA r\r\r*'rr\/\ la'aswal

RAATA\%ZZYI A o\ W) B |

\CAAGGT CABBE TG EADAR G B HICAGATECHT CRETEATOSEAAID TAECD.

sriesENesccosseEamicemisEvilc T O il
E&ACATCAAACTCCAGCAGAGcCAAAGAAACAGACACAATGTTCCTGGGGAATTC
[ o A aACANFGA K ADE A f A AN N A RRACH A GCAGGC
WME@@EEMGcTTTTCTGATGCTCATCcTGAAAAGAACCGAGTGTTTGGTGGTAATGGCCAC
| CANECECANEE OB G ACET TR ECACHTIGACCCRARGI EET OAAEECAGGAG
dggxgmaﬁﬁﬂgmﬂ@ﬁwyCTCATGCCGAGGCTGCTCTCAATGCCAATGGCAAGGACCTCAAGGCCAGCGCC

TS T e AG OO A L AN CARE N AT PR TIRTORTE TGCAAT
ACTTTCTATACGTCACATTCTCTCTAGAATGAAGAGCACGGGAGAACTAACTT

szozﬁm“3“ooﬁ“>©>>h®ﬂﬁmko

“%%@WWWM& aAceTCC

ucégﬂ CACTCTTGGTGGCCTTGACAAGCGCCATGTCCCAACCGCTGGTCTTTCCCAGG
A ATk ieh X kL

%

doieh; ATCAGTC

A@'ﬁﬁ"&ﬁ&"pﬁn&@éﬂ'ﬁCACGTAAGTAGcTCAACGGcTGATCCAGCATCAATTGTCTCGAGTATATACTA

TGO GCERAGRCCACAG EETOERCATGHAACHR A SRt AAS BELCTTATCATGC

JEWGﬁD@C@C@GPﬁQGG TCERTEIECA TCRTABINESERRAGCEH IS BEEEGTCCATTGGTA

A@Q@'TGSWCS%TC@CF%%QTHGW %?PWWTC§CTTWWGTGGACCG
A

C g é?@gﬁ?GF?FGﬁ 5@5 %gc %E%g@g CCG GCACAAGG
gi%g%@g TTCTTTG

i GGTGACG
P CACACCAGCCCACTGCCTTCACTGGCCGATCCGACTACTCTGCTTTCATCAAGC
NOHIsbanaTTGT
bEEﬁb%HEEﬁﬂﬂE&F&EcGE%&E&fEE&AEAhG@&ﬂTACCATCGCAAGGGCGACACCGTTGCCAACATCA
L MANCEDOGASHINBY BRTCGCCGAGTATECCCCATCCCTCAR,
apggQAwm@gg@gp@g@cCCAAAGACcGGCAAGCGTGACGTCAACCCCCAGTATTCTAAGATGCCTGGTG

ﬁ%
%

L GGL DKRH\/PTAGL S

R AR YORP) Bt eNdin FahlE (TR G SR b dds Beb P with an

AT $EaVEMRIRA L POETKLNNAMIAWAT A Fable 185 TFYVNSL DDREL HKVKLYLN
FDM GSPNFANQ YD
GDGSAYNMI'GPAGSAEI EYLFEKFFDDQE PHQPTAFTGRSDYSAFI KRNVPAG

FTGAEVWKTPEQV

| FGGEAGVAYmath mtmmmwﬁﬁmm@ﬂipm

K
PKF
hp
B
f
" C
n
a
n
2

: GTe). : G RCAR '
B e B HAd&Tﬁ@d &ﬁﬁ-\ 'G@AAAGCTCAAGGAT
Lﬁﬁ:ﬁm@@é@e&:@ﬁd@dﬂcﬁtTE@MA@CiﬂTC&EATdﬂTdAd‘CETGﬂh&GAAcCGAGTGTTTGGT
DEG NI (A AT CANR OfTiTh OXSreeer@rae s erbaci fodrbbastorcscTACTACGATETG
DRAENASSAGAASCIRGTR CACT TS B e X S CEE AR OBITCA B CCARTGGCAAGGACCTC
LBAGEOC AEles CCBRIRGEME@ CRCCTARABCIPCAARCATSATEAOTA NI TACTIE TITACCAAGARC
M’%?IG%T(P@MG CFFWC%GﬁWACT@%ﬁﬁ?&%TF%CCTCGTTGAGCGTGGTGTC

@g§£§QHQ§§C CAqgggﬁ?EﬁﬁTF?ﬁ?A@FEEQSTﬁGTQ§§aE¥ﬁ? GACARCAAC

TGGCCTTGACAR

.GTCCCCGGATCCCTT CTGGCACTCTT CGCCATGTCCCAACCGCTGGTCTTTCC
CAGGAGGATGGARAGAACCTTGCTACCCTCGTTGUTTCTGGTAAGATTGATGTCACCATGAACGTTATC
ACTCTGTTTCACGAACCGAACCACCTGGAACGTCATTGCTGAGACCAAGGCACGCGAGACCACARCRACGTT

ATCATGCTCGGTGCTCACTCCCGACTCCGTCGATGCCOGCCCTGEGTATTAACGACARCGGCTCGGECTCC

16




10

15

20

blastp - for protein - protein conparisons In all

BLAST alignnents herein, the "E-value" or "Expect"
wovRbsi@orss a nuneric 15 indication of the probalilisiynd/002963

that the aligned sequences coul d have achi eved their

simlarity to the BLAST query sequence by chance

alagnes TARCATHAT CeTE: Cdaizairas EC ACTALC TRAS AGEEAS e GC A CGCTTTGCCTEG
EXEeRICOEEFARSAREY CHCE CECTar AT aF CTIFIRCEISAFASESCRATEACCCTGAGCTG
1] GRBMGGEFWW@TWCWTC @f‘*’fCQ%Tg%@?ﬁ%TTCGEWQ%TéTACGAC
GSTC g;r’gq:ﬁcﬁ % Egﬁqr TGTTCGAGAAG
'rc AC C cc CTGECCS ACT CTCTGCTTTC
’%E §§ ﬁ% %@ﬁ Sﬁi DR aant @2% ﬁ%é “'{ﬁgﬁ COAGERAGTC
t : BTCGCAAGGGCGACACCGTTECC
1&%@1&@@[: Gsh@@mﬁc’z‘@édﬁAg&c@@@ﬁch@écdcﬁﬁcd CGAGTATGCCCGA
b aekgraanocsiatsenrchatccexhsdrecboranmBt T s TORICOBEIAGTATTCTAAGATG
$ €qUESTEeSCCCTHECANOARZOOBCRG BT EARERAI B2004/ 002963 Tabl e
D . .
Length lIdentity Positives Expect | ndex/ I dentifier

535 i ed Bl AP AR S RANT NG 23 icotes abhleibbving 495
aminoYacbresidugs (S 88 O8O: w;:wh'mhtlsepnesnntmblém amg Ieongdditer
tubercul osis (35% (53% CDC15551, section 33

ammoo‘i‘c“g%j of the conplete genone gi 9949032 Pseudonpnas
12547 129/ 317 180/ 317 | e-56 aerugi nosa PAOL, (40%

Tabl e IgbleBLQ\moﬂe%luLéPﬁwomwengQ D §0 3).
\ 'N LK e

MRS S LA AT F B b L AP ERNRVEG
chOHHERERE ke fB&bEG NErGE, ipASk haalvvary
NEQ&TBQ:W@EKﬂfﬂfbﬂ@ﬁ:s@sﬂﬁs&m@pﬁ@ﬁ@ﬁw&#ﬁ%&é@ﬁ%}wxﬂvpm@s
QBBRKNDS PIAS GE TV BHV THLE B i A NVARES KYEDAST Y I B SEHARETDAGPG INDNGSGS

10 BONVA BT INE KBBIAVARATGP BBRGLYASEF YV S SURDRESHMKL Y I RO LESFUFANQIYD
GDGSAYNMTGPAGSAEIEYLFEKFFDDOGIPHQPTAFTGRSDYSAFIKRNVPAGGLFTGAEVVKTPEQV
KLPGGREAGVAYDKNYHRKGDTVANINKGATFLNTRATAYAIAERYARSLKGFPTRPKTGKRDVNPQYSEM
PGGGCGHHTVFM

Ve Nl

0l
r—g

The disclosed ruLAP2 has homology to the amino acid sequeﬁces shown in the
BLAST data listed in Table 1D, 1E, and 1F.

The following program options were used:

tblastn - compares the protein "Sequence 1" against the nucleotide "Sequence 2"
which has been translated in all six reading frames

blastx - compares the nucleotide "Sequence 1" against the protein "Sequence 2"
blastp - for protein - protein comparisons

In all BLAST alignments herein, the “E-value” or “Expect” value is a numeric
indication of the probability that the aligned sequences could have achieved their similarity to
the BLAST query sequence by chance alone, within the database that was searched. The
Expect value (E) is a parameter that describes the number of hits one can "expect” to see just
by chance when searching a database of a particular size. It decreases exponentially with the
Score (S) that is assigned to a match between two sequences. Essentially, the E value

descnbes the random background noise that exists for matches between sequences.
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Sacchar onyces

cerevi si ae

gi 23017467 Hypot heti cal

151/ 460 237/ 460 5e-61 protein/ (32% (51%
wolhesopbsf | da fusca gi 15839805 Hydrol ase/ 493 BG2MB2864/002963

225/ 424 6e-

CDC15551 Tabl e 1F. BLASTP results for

s5e

Mycobacterium (35% (53%

Protein/ Length lIdentity Positives Expec

| ndex/ I dentifier organism(as) ($) (% t
2005/ 019251 PANEIB2DOTRINCORS redulRIOA BERAPEY pot het i cal

18 WO

508 219/ 467 287/ 467 a 105 protein/ (46% (61%

514

tubercul osi s
r uLAP2 Gene

nnnnnn 764-ARPE3 YEAST.. 537 1RQIA77
Gene' - o UOPUT AT SeaiH /0 an:._rn{ = | Leng
S venae] G R TIPS o ooy 1 1oh ?f’)éf et | | Speee
o146 ST AT O UGS CeehRyiss @ (G 1 7B 39k FOIASETH 95 T s
152/ 424 22‘;@%@%57 Mycoblacteri u Wéé
t uber cul osij smicbeddhinkse G 23017467 Hypot het | 2314
150/ 460 2374460 | e-66 protjein/ (32% (51%
gilsgH@0hobi f i (dvdabsceeri@m\\WO 200880192552 T B2GAB44D0296(Fe-57
ruLAP1 ruLAPabgrsuosEs rubr um | euci Nf@5&hi nope@sBitase. A
r uLAP1 nucl %?Cclséﬁjr'dzgf:t;]?% nucl et i des is| shown in
Tabl e 2A (‘%ﬁgi\%enoié
gis949032 Pseudomonas 12547 129/317 180/317 le-56
aeruginosa PAO1, {40%) {56%)
section of 281 of
529 of the
complete genome
Table 1E. BLASTX results for ruLAP2
Gene Protein/Organism Length |Identity |[Positives Expect
Index/Identifier (aa) (%) (%)
gi2g8918599 Hypothetical 508 218/467 287/467 e-112
protein/ (46%) (61%)
Neurospora crassa
gisB4764 APE3 YEAST; 537 170/477 239/437 le-65
Aminopeptidase (35%) {55%)
precursor/
Saccharomyces
cerevisiae -
giz23017467 Hypothetical 514 151/460 237/460 5e-61
protein/ {32%) {(51%)
Thermobhifida fusca
gil5839805 Hydrolase/ 493 152/424 225/424 6e~58
Mycobacterium {35%) (53%)
tuberculosis
CDC15551
Table 1F. BLASTP results for rulLAP2
Gene Protein/ Length Identity | Positives | Expec
Index/Identifier Organism {aa) (%) (%} t
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Tabl e 2A. ruLAPl1 genom c nucl eoti de sequence (SEQ ID
NO 4).
wWoAIeAG¥easiCCT CTCTGT TCT TGCGCT GAGCGCT ACCGCTACCT CG T R b aah2 963
GCTAGCATTCCTGIT
GATGCCCCCEECCCAGAAGT TCCTCATCGAACT TGCCCCTGGTGAGACTCGCTGG

GimAmGGAGGAG Hy‘potl:xetical 508 219/467 287/467 e-105
AAGTGXBAGCTTAAGC%%G?WGTACOACT AT CCTACGCAREAGT TGTATIETTC
ACTAGATAATATTGG | curospora

R~ T
Giggged CACCCAT I%@C}W; CARCACEESHTS ‘%T/%?T 337/477 2e-64
GGITGGATTCACTC( Aminopeptidase
TGCT GTTGCACAGCOAG AT 0T ACCOAACCT CCAT EEEACATACT AT oc
TGITAACGCCATCGAT} saccharomyces
TGCT ACCCT CT CCAAGRAGAMGAEGCAGCAOGAT CT GACCAAGCT CAGCTCGTT

GiZEAARGCGCTTACTA Hydrolase/ 493 152/424 225/424 5e-57
TAAGGT TGACT T T GGRAREEAGRETBCCAGCT GECT CCAGHABCAAGT CBABCC

TGOCATCAATACCG( tuberculosis
TOETCCCAATCECTACEEAT T R AACET CEaCAGCT TCOGACACAACTITCGCTCA

Giz&ﬁx%TCATTéC‘ﬁﬁ‘om‘_ etica 514 150/460 237/460 le-5¢

CACT ATTCOCGEOCGET SE T GAAGT CGTTGTOGT CAGTREET CACGAREAEAG
CATCAACCAAC(I:A ; fusca

CCCCATGACCEECT [CCAGGT T GACAACGECAGTGECTCEGTEALC
CATCCTTGAGGCCCT
CCGTGGTGT TCTCCGGGACCAGACCATCCTCCAGGGECAAGGCTGCCAACACCAT
TGAGTTCCACTGGTA

CGCCGGTGAGGAAGCTGGT CTTCTGGEGCTCCCAGGCCATCTTCGCCAACTACAA
ACAGACCGGCAAGAA

GGTCAAGGGCATGCTCAACCAGGACATGACCGGT TACATCAAGGGAATGGTCGA
CAAGGGT CTCAAGGT

GTCCTTCGGTATCATCACCGACAACGT CAACGCTAACTTGACCAAGTI TCGTCCG
CATGGTCATCACCAA
GGTAAGCTTCAACTCTTGATAAATATATTTTTCATCGATGAAATGATGTCCTAA
TAATCCTTAAGTACT

GCTCAATCCCAACCAT CGACACCCGCTGCEECTATGCT TGCTCTGACCACGCCT
CTGCCAACCGCAATG :
GCTACCCATCTGCCATGGT TGCCGAGT CTCCCATCGATCTCCTCGACCCTCACC
TCCACACTGACTCTG
ACAACATTAGCTACCTCGACTTCGACCACATGATCGAGCACGCTAAGCTCATTG
TCGGCTTCGTCACTG AGCTCGCTAAGTAA A di scl osed rulLAP1

open reading franme ("ORF") of 1122 nucl eoti des begi ns
with an 5 ATG codon (underlined in Table 2B) at
position 1. Table 2B. ruLAP1 nucl eoti de sequence (SEQ
ID NO 5). '
ATGAAGCTCCTCTCTGT TCTTGCGCT GAGCGCTACCGCTACCTCCGT CCTCGGA
GCTAGCATTCCTGIT

GATGCCCGEGECCGAGAAGT TCCTCATCGAACT TGCCCCTGGTGAGACTCCCTGG
GTTACCGAGGAGGAG

AAGT GGGAGCT TAAGCGGAAGGGT CAAGACT TCTTTGACATCACT GACGAGGAG
GITTGGATTCACTCGCT

GCTGTTGCACAGCCAGCCATTGCCTACCCAACCT CCATCCGCCATGCTAATGCT
GTTAACGCCATGATT

GCTACCCT CTCCAAGGAGAACAT GCAGCGCGATCTGACCAAGCTCACGCTCGTITC
CAAACCGCTTACTAT ‘

AAGGT TGACTTTGGCAAGCAGT CTGCCACCT GGCTCCAGGAGCAAGT CCAGECT
GCCATCAATACCGCT

GGTGCCAAT CGCTACGGAGCCAAGGT CGCCAGCT TCCGACACAACT TCGCTCAG
CACAGCATCATTGCC

ACTATTCCCGGCCGCTCCCCTGAAGT CGTTGTCGTCGGT GCTCACCAAGACAGC
ATCAACCAACGCAGC

CCCATGACCGGCCGCGCT CCAGGT GCCGATGACAACGGCAGT GECTCCGTCACC
ATCCTTGAGGCCCTC 19

CGTGGTGT TCTCCGGGACCAGACCAT CCTCCAGGGCAAGGCTGCCAACACCATT
GAGITCCACTGGTAC

GCCGGTGAGGAAGCTGGT CTTCTGGEGECT CCCAGGCCATCTTCGCCAACTACAAA
CAGACCGGCAAGAAG

GTCAAGGGCATGCTCAACCAGGACATGACCGGT TACAT CAAGGGAATGGTCGAC



TACTGCTCAATCCCAACCATCGACACCCGCTGCGECTATGCTTGCTCTGACCAC
GCCTCTGCCAACCGC

- WOPIEHISTACCCAT CTGCCAT GGT TGCCGAGT CTCCCAT CGAT CT QTR 0NamH 2963
CACCTCCACACTGAC
TCTGACAACATTAGCTACCTCGACT TCGACCACATGATCGAGCACGCTAAGCTC

rulJABICGGCTTCGTC  ACTGAGCTCGCTAAGTAA A di scl osed ruLAPI

" nucleic_acid ( SEQ ID NO 5) encqdes a pr ot ei n havi ng
377 rulaAP his &firgbres leyies amappeptidage; A gyLARApagleicqcid of 1256

R D0 B RS RN 03/ 002965 Tabl o 2C.

En¢oded I D NO
i SvLAL 4P i B, SRR e lep e s itre SRQIP IR

QOFREEAHICEMEFETAT A AR A CAY RIS CTACCGC TACCTCCGTCCTCGGAGCTAGCATTCCTGTT

Pos

Syhhk
20

MMWEWCWWWQWWGAGGAGGM
JISFACTATCCTACGCAAAAGT TGTATTTTCACTAGATAATATTGG

PP R APAISESY I CRAGAGOTTOSATICACTGC
c: \Ce

RTCCGCCATGCTAATGCTGTTAACGCCATGAT

= GCTCAGCTCGTTCCAAACCGCTTACTA
é AATACCGC
CATCATTGC

e P
. EM&E@:GGS@N:gc’é&’éﬂi@d&*@:cﬁ%ﬁéﬂ@ﬁiﬂﬂeﬁ&iﬁﬁﬁu@mcmcCAACGCAG

$ ehosadatttichPicdascimnmotagyrchonAdze cacn 0T @GIrdACCATCCTTGAGGCCCT

| geEmescEmIcEarct hepdohastreciatarahtatTedcinTaTalt a2 T CCACTGGTA
CEPEEGTFAGCHARCTAFAT B ARG S CEltEr HFEW ABYTTIAGECANTHEAANCACACCGGCARAGAR

[ F’W“‘s”é\GEG%FcT‘B‘A“FSNC@CEWACFBEW?WP%TG%FGWWCTCAAGGT

J:H

@WE ey E%ééﬁ? TE% ?%E?%ﬁg%ﬁgiﬁﬁéﬁ
crso it b elReeitracenncoscnano

hasQr i&%ﬂqﬁécﬁ‘%@@rd&i@8@01\5@&3&@&Zﬁ@@cmﬁ&ﬁ%ﬁﬁtdﬂcééemcm@cm
2dctdB3MARARA24 (919 parasiticus >gi 23393798

Leuci ne 2547 777159 (489 97/ 159 (619) 4e-64

am %%%SéeQ%EAfS@bﬁéﬁeﬁdl% aﬁ%/ AR 9%122 nucleotides begins with an
(Lapl)/ Aspergillus 14/30(46 23/ 30 Soj ae

5 ATEgc@EﬁQ&M@amﬂhaﬂ“@hlﬁc?@é aYﬁSﬂ@OIlB?/ 350 (39% 201/ 350
(579 3e-62 cerevisiae chromsome |V | anrbda3641 and

co
10

cm r‘l QQ21 gnhl 0/|1n \ﬂl 7412496 Aaari cnic _nart i1 al

SAYAE T T g o oUT N go - oo par T oo

39 130/ 346 abTAB. 18I/ APnk Aé0fdeqbbnce (SEQ ID NO: 5).

ATGAAGCTCCTCTCTGTTCTTGCGUTGAGCECTACCGCTACCTCCGTCCTCGGAGCTAGCATTCCTGTT
GATGCCCGGGCCGAGAAGTTCCTCATCGAACTTGCCCCTGGTGAGACTCGCTCGGGTTACCGAGEAGGAG
AAGTGGCAGCTTAAGCGCAAGGCTCAACGACTTCTTTGACATCACTGACGAGGAGGTTGGATTCACTGCT
GCTGTTGCACAGCCAGCCATTGCCTACCCAACCTCCATCCGCCATGCTAATGCTGTTAACGCCATGATT
GCTACCCTCTCCAAGGAGAACATGCAGCGCCATCTGACCAAGCTCAGCTCGTTCCAAACCGCTTACTAT
AAGGTTEACTTTGECARGCAGTCTGCCACCTGECTCCAGGAGCAAGTCCAGGCTGCCATCAATACCGCT
GGTGCCAATCGCTACGGAGCCAAGGTCGCCAGCTTCCCACACAACTTCGCTCAGCACAGCATCATTGCC
ACTATTCCCGGCCGCTCCCCTGAAGTCGTTEGTCETCGETEGCTCACCARGACAGCATCAACCAACGCAGC
CCCATGACCGGCCGCGCTCCAGCTGCCGATGACAACGECAGTGGCTCCGTCACCATCCTTGAGGCCCTC
CETGCTGTTCTCCCCEACCAGACCATCCTCCAGGECAAGGCTGCCAACACCATTGAGTTCCACTGGTAC
GCCGETGAGGAAGCTGGETCTTCTGGGCTCCCAGGCCATCTTCGCCAACTACAAACAGACCGGCAAGARG
GTCAAGGGCATGCTCARCCAGCGACATGACCGGTTACATCARGGGAATGGTCGACAAGGGTCTCAAGGATG
TCCTTCGGTATCATCACCGACARCGTCAACGCTAACTTGACCAAGTTCGTCCGCATGGTCATCACCARG
TACTGCTCAATCCCAACCATCGACACCCGCTGCGEGCTATGCTTGCTCTGACCACGCCTCTGCCAACCER
AATGGCTACCCATCTGCCATCGETTGCCGAGTCTCCCATCEGATCTCCTCGACCCTCACCTCCACACTGAL
TCTGACAACATTAGCTACCTCGACTTCGACCACATGATCGAGCACGCTAAGCTCATTGTCGGCTTCGTC

ACTGAGCTCGCTARGTARA

amino

amino

A disclosed ruLAP1 nucleic acid (SEQ ID NO: 5) encodes a protein having 377
acid residues (SEQ ID NO: 6), which is presented in Table 2C using the one-letter

acid code.
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MRNA for am nopepti dase 21 WO 2005/ 019251

PCT/ 1 B2004/ 002963 Tabl e 2E: BLASTX results for ruLAPl
woRnSoibidex/ Protei n/ Organi sm Length identity KeAIB2004/002963
Positives (% Expect Identifier (as) >gi 23393799
Leuci ne 377 126/ 248 (50% 162/248 (65% Se-87
am nopepti dase/ 37/78 (47% 55/78 (70% Aspergillus
sojaé 13/24 (54% 20]24 A83°/() >gl 28918132
Hypot hel PRIg2C4 diaicodey Dk Fh@f/atEES%eﬂ.?&frce(@M IBNQ@p6)-
PEQsST AU s A3 AT A.Gh B DX ARRE KE L. 1 K1 GETRIVC HE B O K RKGOD RS DEEVGE TA
A4 1A vEEH) RI2ARREAN 1T LB K ENg AR 2R 6 25 iy patihe t kesalrwldRovoaATNTA
Bk YBSK S 4 RNBAY)IS 13 POE PES G AZEDHHORSPMTGRAPGADDNGSGSVTILEAL
PENTLRD ST/ OSEAASTA E B 3G EFACLLGBIAT FAGY KOTCRIGZUAMLNGIMIGY TKGMVDKGLKY
SR IAFPENAEL T ‘@B’QIIJG@QQIWBE?%PF%%ASMWSFWFBFZ@&DPHLHTD
ﬁmﬁﬁ¥ﬂﬁ” M QEHAKRE L VEEA TELAK A 694 2 A
Neurospora crassa Tabl e 2F. BLASTP results for ruLAPl
Gene Protein/ OrganismLength Identity Positives Expec

. |
TSREROBAL S Dokl s RS R e i
data Asqeé frgT4tlel §Ds 2E a2 7881318 RaHypinzed biy dlbd prtbg@xm]?ﬂh@é&blast
230/ 345 2e-97 protein/ Neurospora (50% (66% crassa

>gi 6320623 Hy C [ 35 1/ 351 7e-65
ydr 4l 5¢cp/ Saccﬁ?@ﬁ?p W lisst%ggp i ae

>gi 28916832 Hypot hetical 409 129/ 296 178/ 296 3e-58

GeneD Lodead/N/Prileeingopoae shd 3YhengbB iy dersEisgals) [Positives (%) |Expect
Identifiar (aa)

>gil762234 Polyketide 9894 131/247 (53%) {171/247(69%) le-95
synthase PKSL2/ 40/76 (52%) 57/76 (75%)
Aspergillus 20/24 (83%) 22/24 (91%)
parasiticus

>gi23393798 |Leucine 2547 77/159 (48%) 97/159 (61%) 4e-64
aminopeptidase 63/148 (42%) 89/148 (60%)
{L.apl) /Aspergillus 14/30(46%) 23/30 (76%)
sojae

>gio27685 Saccharomyces 78500 [137/350 (39%) |201/350 (57%) [3e-62
cerevisiae

chromosome IV
lambda364l1 and
cosmid 9831, and
9410

»>gi7413486 Agaricus partial 1089 130/346 (37%) |189/346 (54%) |2e-55
mRNA for
aminopeptidase
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5 fuLAP2 fuLAP2 is an A fum gatus | eucine

am nopepti dase. A fiiLAP2 nucleic acid of 1557
woeed/@otsides is shown in Table 3A (SEQ | D NO POIMB2R4M€963

2005/ 019251 PCT/ 1 B2004/ 002963 Tabl e 3A. fuLAP2

genom ¢ nucl eoti de_se uence (SE | D NO. 7%
ATGAAGCTGCTCT TGGCCCA
GGATGGGACTGGAAG

Gene ChAGGAGES EANZOHLEART g th [ Ea&Ae ST (k) O PUsEt A T 66T Expect
IdentAEAGCATCCTGICTA (aa)
TTACAQ (‘T CCT CCCCCAAA TGATCCATTTC‘T CEGATCTITCTGCAGEEG

>9123B23CRGET 377 1267248 (50%) |162/248 (55%)'E5e-37
Dot comoofier ETegsroenon
LM AONALET T ONANLDIA NN NI LT AL ALDNCT Iamwf\f\f\l\ Vand
o128 o181 TRy BeE N | 1 o Y AR O T A T R L T A Y R P s 56
GTTCAEW IGHCC 43/77 (55%) 58/77 (75%)

u/

CGAGCOGACEARGRT GEGAGOGT CGACGECE AGT CLaRAT GACGZEAGRACLAT(

>gic2 AMEBEAUALLKHeAGEA]1 ORF; [374 56/254 (37%) 143/254 (56%) |7e-55
GTAAAGSEENGRECSRCBETBECAGT GG BAARCAMEGT GCAEPGETGTIBENCECT

GACTAT|CCErEReATi siae
r*Tr‘/\\r*r /\/\Q/\TT(Y‘T(‘T("/\ TKIP(Y‘IYIYYY‘_I\(‘T(Y‘A[‘ TT@GI\(Y‘AV v\
>gi28%€ % al 409 96/226 (42%) . |135/226 {(59%) |4e-54
AAGCCORET G0 roaTaTRAREAT AT ocAGSET T SER T
CGAACTCTGEECGEEC
GOGACCAGCGAGCT GEGT GCCTACGCT COCAT CGOOGGCAT CAGCCT CGOGGAC
GGACAGGCGCTGATC
CAGAT GAT CCA GO G AP A T GEA A CAGCCAGGTC
TAGERACGT G\ T OFXEEAGAOEAMIBBOT COEORPER0GRS6 | Expec
Indeg(IFERABELHICACGGAC (aa) (%) (%) t
TCHE T CCGAGECCEEECCCOECATCAACG h(‘F-A(‘.C-‘[?(" (‘F[?X‘AT(‘ ATCA/(?[‘ AAC
>gi2mam 377 175/348 234/348 4e-99
GCGCTGACCD gm@ae Cesceiicecaniaicanle lecicecee
. - .
oA %5005% oy ecaYieeveeNN[ees oachecieensiic NI Kl
CGCCTGTATE
>316 BEEEACAT CGREGRFIOE CLEICARG T ACCORGT GAT GRI 60 AEGACR I BER ] 7e-65
TCGCECCTTCAREENGep/ Saccharomyc (39%) (57%)
ACCEEECCGReSRE FOERECAGAT CGAGCGGCT CI TOGAGGACTACT ACACG
>gi2 §3ERITCoCpBEtBet ical 409 129/296 178/296 3e-58
TTCGTGCCGARE LG T AR BCTICGACT ACCAEEACTTTATIRE T CAAC
lo's’al e da'a’a's SEEFSER
GGCCTCTTCACCGROGCGGAGROGAT CAAGACCGAGGAACAGGCCCAATTGTTT
GGCGROCAGROCERC

GTGGECTCTGGACGCCAACT ACCACGCCAAGGGT GACAACATGACTAATCTCAAC

fuLAP2CGAGGCTTTCCTG

T ATCAATTCCAGGGECGACGGCCT TTGCCGT GGCGACGT ACGCCAACAGCCTTGAC
TocAYacuad femigatus leucine aminopeptidase. A fulLAP2 nucleic acid of 1557

nucleo@%%@w CAGCT GGAGCAAGCCATGAAGAGGACC

GGCGGAACAGGATGCTACAAGGACCGGEGT TGAGCAGTAG A di scl osed
fuLAP2 open reading frame ("ORF") of 1497 nucl eoti des
begins with an ATG codon (underlined in Table 3B) at
position 1. Table 3B. fuLAP2 nucl eoti de sequence (SEQ
ID NGO 8).

ATGAAGCTGCTCTACCTCACATCGT TTGCCTCTCTGGCCGT GGCCAATGGCCCA
GGATGGGACTGGAAG

CCCCGAGTTCATCCGAAAGT CCT GCCCCAAATGATCCATTTGTGGGATCTTCTG
CAGGGCGCTCAACAG
CTGGAAGACTTCGCCTATGCCTACCCCGAGCGCAACCGCGT CTTTGGT GGACGG
GCCCACGAGGACACC 22



GICAACTACCTCTACCGT GAGT TGAAGAAAACCGGECTACTACGACGT TTACAAG
CAGCCCCAGGTTCAC

WA 6368 TCCCGAGCCGACCAGGCT CTCACCGT CGACGGCCAGT CEBTATIBAGETM2963
ACAACCATGACTTAC
AGCCCCAGCGTAAACGCCACGECECCCCTGECAGT GGTGAACAACCTGEECTGC

CW@&%@W&?&%&?WE&%&

TGGAAG
. eree‘ (A G A I G wm%@mwm

@%&—WCCCAAATGATCCATTTGTGGGATCTTCTGCAGGGCGCTCAACAGCTGGAAGAC
U HOCEE ST eX A CCASIRCACK A R CEETIBCTIAICTEd X XGAT S SHCEREIPAL EASTGA A CTAC
OB COEEAR GAAAACCEEC TAC TACGACGTTTACAAGCAGCCCCAGETTCACCAGTGEACC
T AR NG G OO AT SBO S CAC DS CAGOCANE CT STEGA T BARCCOCAGE
\@Wm@GCTGGCAGTGGTGAACAACCTGGGCTGCGTCGAGGCTGACTATCCCGCCGA’I‘

PO ISR PSSP e R IACERD AGCGCC
ARCGC T O T A A A b AT G A T AT G P e SR A A B EECGEE

H o : ACCACC
\-ffé(%.‘ m GACCAAGGGCEGCGACCCCAACAACETCGTCGCGCTCEGTGGCCACACGGAC
b TG AAGEFIICE ENIGCAR TR REA LS at 6 AACAA T EoChA e terdciCaccang
%é&mmsGTCAAGAACGCGGTGCGc'rTcTGc'rTCTGGACGGCGGAGGAGTTCGGCCTG
T PCO3REEGHGECZART AN EACTACET GPIRCAGITCECARR CAGOAECTCAAC
(mvpmccCCAACTACGccCTGATGATCTATGACGGCGACGGCTCGGCCTTCAACCTG

TATeIeRReTRoeA AAGCCE

€ P RCAGRSAEEFRSECH FRARSSACEATIATRYGTSE
{ CAACGGECGCTCCRACTACCAGGCCTTTATTCTCARCGECATCCCCGCGEGA

oo ETECSTeiRs c:eC nuims
ey TCCTG
GGCCTTTGCCGTGGC’GACGTACGCCAACAGCCTTGACTCGATCCCCCCACGC

AR (o Gk i A EALEACSE R EECacace

_If\\ﬁﬁﬁ\ﬁﬁf‘\_l_lﬁf‘\

|
T

\EEGE@AA@M&"@CAAGGACCGGGTTGAGCAGTAG

Y

CCCGCGCGGAGGECCTCTTCACCGECGECGLAGGCGAT CAAGACCGAGGAACAGECC
CAAdiE SR e BEEIRE gﬁgen reading frame (“ORF”! of 1497 nucleotides beéibr\ls with an
CAGGCCGEECGTGECTCTGCGA \CTA! GGGTGACAACATGACT

ATG ppdooTiondetibaddad able 3B) at position 1.
GCTTTCCTGATCAATTCCAGGGCGACGECCTTTGCCGT GGCGACGTACGCCAAC

I\fY‘f"T'Tf"I\ f'"rf"f"I\Tf"

MWTWMWWWTG

égﬁG GGAAG
2 CGCTCARCAG

CACGAGGACACC
\ ¥edtdnceTTCAC
| @R PaBabceddetdeaceasshrescAdierdActhAcroTAMER B dAR AR CCATEACTTAC
nesertrede AR AdEtTAeR B cusTTag CACESGoaEdAR Tt BIGCCBIIGTOGAEGICUCACTAT

CdesCCTaDt TSASE:CCRAAITSdTE THAAPTCGICEERICACIHIR E TS CEBEBAATCCGTC
| BTREICCIFAAGGCCGEGGCGECEGCGGCACTCGTGTACAACAATATCGAGGGTTCGATGGCGGGARCT

FESHCP B A RS AR PISAPRSA TS HW%"?@&;@SEWAWGMAG

CCAGGCGGGCACGETCACAGCCAACCTGTGGATCGACAGCCAGGTCGAGAAC

L e

CCGCTTCTCGGTCAAGAACGCGGTGCGCTTCTG CTTCTGCACGGCCGAGGAG

ARt (S6k At cGREACA FATREDNESTAKACRYB AL AR ACEMA AR bRt caceTe

BEcARESICARGRGATCECCTCCCCCAACTACGCCCTGATGATCTATGACGGCGACGECTCEGCC
T QNG TAMIOAL DSQCERRKT ¢ A TACREGEEDPMNNV VAL GEHE DBVEAGI CGATC
CEMNRUCSEI TCR BMIOFACCGAGTTCAACGGCCECTCCGACTACCAGGCCTTTAT TCTCAACGGCATC
ARAF RS AN A AR EFEA L PREBCE BN IR/ RISI CIRAS REGRICERNFISUE PECCGGC
BRRECRE ST EPERE CC ARG CF AR TAE B HEISP ARG EGACARCATGACTAATCTCAACCGCGAG

l\ﬂl\\\\f\
(k=

.ﬂ
2
A

2% m C’E G é E‘C CCTTGACTCGATC
C‘) % FTGEC &Eﬁm GAGGACCCCGCAC
% g&'%‘;; - = ANA H-JI.-J 1 ILA
NIVIET VVAROWAL C\AIVANRTETT T 1'GOl \1/1 I‘\ VE\J O I ne

di scl osed fuLAP2 has honol ogy to the am no acid
sequences shown in the BLAST data |listed in Table 3D,
3E, and 3F. This data was azr},al yzed by the program
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PAI RW SE BLAST. 10 Table 3D: TBLASTN results for
fuULAP2 CGene Protein/OrganismLength Identity Positives

_ wax@seiesi ndex/ I dentifier (as) ($) ($) >gi 4694BG1/1B2004/002963
Sacchar onyces 2272 184/ 464 243/ 464 7e-69 cerevisi ael
(399) (52% am nopeptidase Y gene >gi 9949032
Pséud éﬁl]-lmlﬂuclﬁs/aMSEQﬂﬂwﬁ) Specodemeprotiinhsang 498

a0 L NS X 28T A e ot

- aminbGRI{#ct@e218/ 426 2e-62 tuberculosis (38% (51%

CDC15551, section 33 of 280 of conplete genone 24 WO
2005/ 019251 PCT/1B2004/002963__Tabl e 3E: BLASTX

| dont i (78 3G EfkRacEAL AF2h Rl ST STEEE No: ),
YOQL YL G O 0 H PRV FaV L bl 1 HO 0. 126 OILEOT BEA P RNRVEGORAREDT

BIYTIREIEREE Y GYY KOEQURW TRADOA LTS QP GRTENBY SEF WY STa PLAVVNNLGCVEADY
%@@WBW E%?WP?%GWW%%%@FWL%HMMISLADGQ

S
RIERy VAL é% E% 2?“ J*E’é‘ mﬁﬁéé&m
cONERGINER P Yivs

mb&;@@&&@ﬁ&frobabl e 536 165/ 445 231/ 445  e-67

am nopepti dase/ (379 (519

LEQAMKRTPH

The disclosed fulLAP2 has homology to the amino acid sequences shown in the
BLAST data listed in Table 3D, 3E, and 3F. This data was analyzed by the program
PAIRWISE BLAST.

Table 3D: TBLASTN results for fulLAP2

Gene Protein/Organism |Length |Identity |[Positives Expect

Index/Identifier (aa) (%) (%)

>gid469463 Saccharomyces 2272 184/464 243/464 | 7e-69
cerevisiae/ {39%) {52%)
aminopeptidase Y
gene

>gi®949032 Pseudomonas 12547 165/445 231/445|9e-67
aeruginosa PARQ], (37%) (51%)
section of 28B1 of
529 of the
complete genome

>gi23017467 Mycobacterium 18857 166/426 218/426 | 2e-62
tuberculosis (38%) (51%)
CDC15551, secticn
33 of 280 of
complete genome

24




Pseudononas aer ugi nosa PAOL >gi 15839805 Hydrol ase/ 493
166/ 426 218/ 426 3e-63 Mycobacterium (38% (51%
wd Hashpuiosi s CDCL5551 Tabl e 3F. BLASTP resul tgcim2004/002963
f ULAP2 CGene Protein/ Length ldentity Positives Expec

I ndex/ldentifier Organism(as) (%9 (% t

>

gi 28918599

Hypot heti cal 508 250/ 469 314/479 e-128 protein/ (52%
(65% Neur ospoffableIRBBASTY sty f Tubapat het i cal 514
173/ 465 251/ 465 3e-71 protein/ (37% (53%
GeneThnr_rmhl 'Fl da f bUSE \ru EQ/I7R/I ARPE2 VEAST: 5'27 1?3]/ %64 Expect
Ve ogitive
tnde /bl dB 6 1%PEeR 3pep1| das&af?? jg‘ﬁ% pragCur Sor /
ISLA ot HEL TeRl o1 ac g+I9Y 234 0b 47979 e-131
wlZ{%ﬁZ%S 23 )2\24:51 /;c65 am ngpept i dasg/;;( 368) d{(igi
Pseudonona$yagiodgbrosazs£2801 5 25 MO 2005/ 0{19251
>g12 382k EBZ004 b 9hac idaULAPL TishAPl 1 s17apads T ¥hged=us [4e-74
| euci ne am popepss dase. A fluLAPlI nuchel c ac| @&3ef 1298
nucl eot i de$Thegmehbfmdai fusFabl e 4A (SEQ ID NG 10).
>gisggiste 4A. {RARBAPYERRERONM ¢ nudBaot i delédétfifenc@fSER® | D |8e-70
NO. 10). Amincpeptidase (39%) (52%)
ATGAAAGTTC] aromy'l;'gg{ZGZT GAGCGCAATAGCTTTCACAGGGGECTGTA
glgﬁg‘% B A A CoCooagA T ECAT A TR B T TR e &
/VrCE¥V¥:TC13:QK¥;£peptldase/ {(37%) {51%)
TATCGAACACA LGk &as T GAAGAGGAGAAATIGGGCAT TGAAAT TGGTACCA
TACTTCCCCAAANTL Finosa PAOL
>gil5839805 Hydrolase/ 493 166/426 218/426 3e-63
Mycobacterium (38%) {51%)
tuberculosis
CDC15551
Table 3F. BLASTP results for fuLAP2
Gene Protein/ Length Identity | Positives | Expec
Index/Identifier Organism (aa) (%) (%) t
>gi28918599 Hypothetical 508 250/469 314/479 e-128
protein/ {(52%) {65%)
Neurospora
crassa
>gi123017467 Hypothetical 514 173/465 251/465 3e-71
protein/ (37%) (53%)
Thexrmobifida
fusca
>gi584764 APE3 . YEAST; 537 183/464 243/464 6e-70
Aminopeptidase (39%) (52%)
precursor/
Saccharomyces
cerevisiae
>gil5598135 Probable 536 164/445 230/445 3e-65
aminopeptidase/ (36%) {51%)
Pseudomonas
aeruginosga PAO1L

25
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TGGGTCTCCAAGT CCACGGGOGACT AACT GCACGAT TGCT TGAAGGACGEOGTG
AATTTTATCGATATC
GCACAACACCGGATTTTACCCGACT CTCCACAGCCCoaaiBAohdh62963

W
AAATATCCACCGAAG

ATGCAGTATGCAGAAGAAGT GCCTGCTCTTAACAAGAATTTATCGAAAGAAAAC

fuL &PPAACCCCAACCTG
T GARACGATTCACATCATTTCATACT CGCTATTACAAAT CTCAGACGGEGAAT CCGA

TEEESRAGGEGEJ#Bigatus leucine aminopeptidase. A fuLAPI1 nucleic acid of 1298

e e ST GG G TG T CoAGCCGCTGAGTATGT GCA

CATCCATGGEGEGTCA CAGCAT TAT TGCCCGAATACCCECGAACGAAC
AAGACT CTabiectA-EuLAP1 genomic nucleotide sequence (SEQ ID NO: 10)
N T o T T R e o e T T T e s P e Yen:

Be &}I@&XMCMCCCCCGCATCCATCATGACCAGGAGAAGTACT’I‘GATCGAACTGGCCCCT
CRAACTGEAACGTGECAGCAT I Ch E G A EEEI ARG E RC T T RECNELCACGACAARATT
CEEAR ﬂ'mcmm{mceeGce-m:TAAcTc;CACGATTGcTTGAAGGACGGCGTGAATTTTATCGATATC
A SV « CCGAAG
. em. STRTLRSAERE GTGGCTGCTCTTAACAAGAATTTATCGAAAGAAAACATGAAGGCCAACCTG

RS i%mﬁmmm
;ﬂ- AGA CGATTC

ﬁ #} 3, NEiE! E -
%Eﬁ&‘éﬁmCATTCTTGAAGCGTTGc<3CGGTCTGCTGCAGTCAGACGCCATTGCCAAGGGT

C RaACAGAGTHTHCTEAAREACKE SR ECIGTACACK et ANEECT CAGR TETCEENCACAGECA
CEA&AR m'fﬁ"EA&GCGGAATAGGCGGGAAATCAAAGcCATGCTCCAGCAAGACATGACTGGCTAC

TYATEERBACAGEGC

CCAT , e g&%&m@%c”mmmmmﬂm
Aﬁsgogea %@R 1%3-? (E:i%n r eggf@g@ﬁ M&Wﬂ%m an

ATG td6oh ftypokieioh il desddiigidia TablekiB3n 5 ATG codon at

position 1 (underlined in Table 4B). Table 4B. fulLAPI
nucl eoti de sequence (SEQID NO 11)

AT CAAAGT TR A T GG A< ARE I Q306256 CTA

GECTGCAGTGAT T

CACCPYREA T TRET T AR AR e G I E L T AT B AR GG F A IGATTACT
/\WWCAACCCCCGCATCC‘J—\TCATGACCAGGAGAAGTACTTGATCGAACTGGCCCCT

A TCGAT
TARE A A AT AT e i concee
& OGO CTIAACAASATTTATCORAACABMACATGRACGCCRAC
y AepPAedah ed faahbbddbbdidn CGTGG

(M&IﬁmCAGAGAGTTGTCTcTGAGTcTGGAGCCGcTGAGTATGGTGCAACTGTTGAGCGA
AAGATEHCACTAICGAEA CCEAACNRCAATERATGEAANBARCTEETS
A AT EARAAEOCABCACAGCATCAATTTETTTCTCCCGTCAATCTTGGCTGCTCCCGGTGCTGATGAC

[ FEEARBCATPOATAT AT A TICA T A FCET I P AR TR THIRAOIOBCERRTCCCCARG
NOETERTGCA I AREIS TCTCGAGT TCCACTGGTACTCTGCAGAAGAACGCGGAATGCTGEGCTCCCAG

s SEAEIC OISt R S o
S W@@%’Eﬁ IR GhcoaG
i GRB I ChAa A A G CRAAGCA
g&gﬁg ARGCA
&TAAGAAGATACATACTACCGACGACAAGATC‘AAGTA’I’TTGAGCTTCGATCAT

MOt atad hahelot:
ek dRE A ACAREATCANTT 6T TTTCH RECE AR TEICCeETRRR

P Wi R B, WY o W e, W . ¥
T

CEGTECTGATGAC
GATGGAAGT GGAACTGTCACCATTCTTGAAGCGT TGCGCGGT CTGCTGCAGT CA
GrOdisceFenidct ARG nucleic acid (SEQ ID NO: 11) encodes a protein having 388

mmncm%g%%@gg IS()-:AC}LT}?CA])%SEM %%qwmﬂer

amindBeAd\ESdel TTCCAAT TACAAGCGGAAT AGGCGEGAAAT CAAAGCCATGCTCCAG

CAAGACATGACTGEC
TACGT CCAGGGAGCT TTGAACGCCGGTE TGAGGAAGCCATAGGAATTATGGTC
GATTATGICGACCAG
GGCCTCACACAGT TTCTCAAGGACGT TGT TACAGCGTACTGCTCTGTGEGT TAC
CTGGAGACGAAGT GC
GGATATGCCTGCTCCGACCACACCT CGGCCAGTAAATATGGT TATCCCGCGECT
ATGGCGACAGAAGCA
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A disclosed flILAP1 nucleic acid (SEQ ID NO 11)

encodes a protein having 388

wd 19036392542) ,

one-letter

am no acid residues (SEQ

which is presented in Tabl e 4C usdTaBb#R/002963

am no aci d code.

PCT/ 1 B2004/ 002963 Tabl e 4C. Encoded f uLAPI
sequence (SEQ ID NO 12).

26 WO 2005/ 019251
protein

cEKvAL AR A pcoded ful
IV E TS ks YAk Y VR KIVERAREYAAIL KN S KENMCABERRESIRNFID
TIREMKEETErREATWKYPP DQIERIVSESQNURYERANE

FL PRIHH
pro ein seque

SRR S G NG RYVTE

SASKYGYPAANATEA ENENTNKKIHTTDDKIKYLS
FDHMLEHAKLSLG-AFELAFAPF The di scl osed fuLAP1 has

honol ogy to the am no acid sequences shown in the
BLAShediiscinsed §ileAP1 hasThaimiaogyio thEEaminediciisequericss alwal in the

5 BLARRUERLERE ford GERAE R S R Ay PR AR

BOTGIRSATH

1 BARN DAY EREIAAZY GEFEREB NIV FS) IR R APSEAEY V VLCAHODS INLFLPS I LARPGADD
W%GTWEEMIE

PO SR SR

HRRENRESNT
QGLIQPLKDVVTAYCSVEYLETKCGYACSDHT SKYGYPARMATEA

| ndex/ Il dentifier

DMTG

P milaant ity Positives Expect
(as) (9 (Y% >gi 1762234 Pol yketi de synt hase 9894
208/ 249 226/ 249 e-169 PKSL2/ Aspergillus (80% (908)
parasiticus 61/84 67/84 (72% (79% 46/62 55/62
(74% (889 [ i f66AP10 82/ 110
7e-82 anlnopep léaggs 60 kgf@l@?“a%ﬁ P1)/ Aspergil |l us
68/ 152 92/152 sojae (44% (60% 37/75 52/ 7 (49%
Gene( 6999 15/ h@rgqqigejo:qag@g} (7:}%1‘19{:1} iIgenpihy |Positives |Expect
IndeSAERPELEHAFdes 78500 152/ 341 2%??/’341 - 71 cdr'@Vi si ae
>g11@§§§?4 {669 Pok@ﬂéﬁ?&é‘gﬁﬁtﬁdééf:§§§4d5044-26EW249 226/249|e-169
PKSL2/ Aspergillus (80%) (90%)
parasiticus 61/84 67/84
(72%) (79%)
46/62 55/62
{74%) (88%)
>gi23393798 Leucine 2547 66/110 82/110}7e-82
aminopeptidase {60%) (74%)
1 (LAP1) /Aspergillus 68/152 92/152
gojae {44%) {60%)
37/75 52/75
{(29%)}) (69%)
15/30 21/30
(50%) {(70%)
>g1927685 Saccharomyces 78500 152/341 207/341)1le-71
cerevisiae {44%) (60%)
chromosome IV
lambda3e4l and
cosmid 9831, and
9410
>gi5832144 Botrytis cinerea 780 89/134 106/134 | 7e-58
strain T4 cDNA (66%) {79%)
library undexr 27/53 33/53
condition of (50%) {62%)
nitrogen
deprivation

27




cosm d 9831,

89/ 134 106/ 134 7e-58

wo doby/@bysunder 27/ 53 33/ 53
ni trogen deprivation

and 9410 >gi 5832144 Botrytis cinerea 780

strain T4 cDNA (66% (79%

condi tion of (50%pctraB¥04/002963
10 27 WD 2005/ 019251

PCT/ | B2004/ 002963 Tabl e 4E: BLASTX results for fulLAPl
Gene Prot ei n/ Or qapisdr;LENASTN Asils tor oAl ves Expect

| ndex/ | dent i

fier

(as) (9N (%

>gi 28918132

Hypot hetical 402 208/ 352 255/352 e-116 protein/ gﬁowﬁ
Geng é%g urcgb‘b‘iﬁéné‘?‘g@§éﬁ5gi 22 $ropfIeBttihe ‘E:é‘? ives’ |Expect
TndpRAIAeREILEE (355 3e-97  ani nop@pti dake! (51% | {B7%
>gi28PR8LT TUS [§ptBeeHab 320023 4dgpot NEldeg@s2 URFEs533%e e-116
152/ 341 207/|84dcedas 72 Ydr4l bcp/ (4A%ps{60% | (72%)
Sacchar onyceseeerspursicagssa>ql 18250467 Am nopkpti dase/
>gi28%931739/ 352 | 186/i8362 | e- 58 Addri cus| WB4poT us| 439945 3e-97
(52% Tabl e |¥riBpagTHasesul tis for f UBAPL Genk(8BEdt ei n/
_Length | dentl AERE1ALIYS gREAEy Lndex/ | dentifier
>9ig3 3tPs m (a< HpeEoP Lt ORBdg 23§§1813 ﬁ@‘b]t he’je(géf 402 |2772
208/ 352 255/ cprotein/ (59@ 28) urospor a
crassa >gi ‘ g g_eum ne 377 183f 355 241/B55 6e-98
>gi§Hﬁ§U~4@9p“0<§§1do§ép/91dh9é)‘/9 (Fsa\Fl) TASPedl | 186/352 le-58
Agaricus bisporus {39%)} (52%)
Table 4F. BLASTP results for fuLAP1
Gene Protein/ Length Identity | Positives | Expec
Index/Identifiexr Organism {aa) (%) (%) t
>gi28918132 Hypothetical 402 208/352 255/352 e-116
protein/ {59%} {(72%)
Neurospora
crasgsa
>gi23393799 Leucine 377 183/355 241/355 6e-98
aminopeptidase (51%) (67%)
(LAPL) fAspergill
us sojae
>gi6320623 Hypothetical ORF | 374 152/341 207/341 3e-73
ydr4l1s5cp/ {44%) (60%)
Saccharomyces
cerevisiae
>gil8250467 Amincpeptidase/ 384 140/352 190/352 7e-53%
Agaricus (39%) {53%)
bisporus
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us soj ae >gi 6320623 Hypot heti cal ORF 374 152/ 341
207/ 341 3e-73 Ydr4l 5cp/ (44% (60% Saccharonyces
wWoCROYIesd1ae >gi 18250467 Ami nopepti dase/ 384 I1pkE¥/i3R@04/002963
190/ 352 7e-59 Agaricus (39% (538) bisporus 5 28 WO
2005/ 019251 PCT/ 1 B2004/ 002963 ruCBPS1 ruCBPSI is a T.
ruCBERpm car boxypepti dase. Genomi c DNA sequence of a
BPSI nucleic acid of 2106 nucl eotides (SEQ I D NO
13nCBPSS hoaff. rubrialkhdbospeplidbdee GoromiclIBRSEquemeabta ruCBPS1

nuclenucl,;%’: ﬁe segueace ggE& | @@ .1%) pnin ey -

AT T CAGT TC

mcm@a@eé@«es@ﬁ@mm@wwm@m)

%’éd;’ré’x‘e,& RO SO AGTGGCAGCCTGCC TG CTGACAGTIGC TGGCCATCTTGCGCAGGCTCAGTTC
Al et h & A6 A B AT AGAPANCFCE X ot NS Ot AsFe AN AR ST TR TARG
@EAWE@EATAGAAAGTCCACGTGAAGACGcTGTAGCTAACAATCCACTAGCCTGGCCTCT

. ARSI EET ACGE A T AT ENCCAT T RGEATCEARGGCACT
m@@:ﬁmmcmcccml‘cmcmcTTTTTTTGGTTCTTTGAGGCAAGAAAGGACCCTGAAA

CoS T B GAC ABTAT AR FARCACE TAF T TS T TF CARTCEPGRCTCAGA
MWCAATGCAGACTCCAATTCTACTCGCCTGAACCCTCATTCTTGGAACAATGAAG

AATATG

ceotaiceic Teccucieeve ceylicageeiveiviemn)
.‘.%tg‘ ARTCTA
oA ACGAAACTGAAACCCGGAGAACCTATTCCGGARCAGAATGCCACTTTCCTGGTA
AT %ME@@@&IWMJ&E&@@%@@%%@@J&CTCTGG
“Eﬁ@@ﬁ‘@é&ﬂ'ﬁ%@;GTTcCAAGAGTTCcCAGGATATCACCCTAGGAACAACAAGATCAGCATTGCT
b R CEOOA TCAGRGEECIGAT A S AGT AT AT ECCTRACAT G RACAGRACI G AAGATC
GACTNCTCAAT N GAGGGACACGAGGEAACTATGCACGTGCTGCATCTCGACACCCTCATGATCATC

P A A A CE T TR AT e RIS T O B TICCT AR C AT R R BEAYGATATAGC
PR RS SAR PR P ACCAGCATICATECAGCARTCCTCEATOCCCTCTACCGCGACGETCRCTRTCEA

S e WACE i p——
& i CCYCAAGTTC

'I’GACATCGGACAGCTTGACCCCAGCCCAT’I‘CCCAGCACCATTTTACATGGCC
méi'@i@@'ﬁéﬂ'ﬁﬁ%&mCAATTGGTGACTAcCCTCGGCCAGGGTGGCTGGAGAACCTGGCTTATTTG
ATEE R ERCEAANBTEAGETITT QG TR FCEEARCATRITACEGTACRAACA GETCRT
\,@@Q{F‘@@BAGTMGAATCAACTACACTGACACCCACGAATTCCATAATGCCGGCTATGCAGGTATC
B ; L A TCET A TCEGETA GTCTAC
e ﬁ@gﬁ@é@@ﬁg&?@mCCATcGTACCAACCCGAGACTGCACTGCAGATATTCCACCGTTCCCTGTTc
' S CENSIIE Y e CNCHEE RuIer{v el et
TAGARCAA A CATATC
PGCACCAAGGAGCAGATCCAGTCAGTTGAGAACGGCACTGCCGCCETACGCAGT
&abhotd chigedd deAddrhc Tk avAd ACGCCA
AGéAﬁé\@é&’é‘T’E;@;ﬁ‘GGGCTACTACACTATCTGcTCACGGGTTcTTGTATGGCGTGACATTATGGGCT
\WWMT@WAT@T GGATGCCCTCTACCGC

*Sn“

Lﬁsf\ﬂf\"\ﬁ—lﬁ—lﬁf\‘hﬁ‘bﬁ—lﬁh‘bﬁﬁﬁ

b

i
i
i

GACGGTGECTGICGA

GACAAGATTAACCACTGCCECTCCCTCTCTTCTGT GT TCGATCCTGAGAATCTC
AR BDmycheie-acid of 1989 (SEQ ID NO: 14) is shown in Table 5B. A

disclZERIEI el AR E BTG DLk Fieh e RTE MR dSderH Position

1 (undeTliGEGEAAARCBICT AT GACAT CGGACAGCT TGACCCCAGCCCATTCCCAGCA
CCATTTTACATGGECC
TGGCTAAAT CAGCCGCAT GT GCAGGCAGCACT GGGTGTGCCACTTAACTGGACA
CAGITCAAACGATGIT
GI'GTCTACCGCATTCCGT GCAATTGGTGACT ACCCT CGECCAGEGT GECTGCEAG
AACCTGCECTTATTTG

29



CTGGAGAATGGCATCAAGGT TTCGECTTGT TTACGGT GATCGGGACTACGCATGC
AACTGGTTCGGTGGT

WK {925 AAGT CTGCCEGAAT CAACT ACACT GACACCCACGAAT TGoAl i d6 480296 3
GCCTATGCAGGTATC
CAGATCAATAGCAGCTACATCGEGT GGACAGGT GAGGECAGTACGECAACCTCTCC

T1

GAGGCCGECCA

Fe@%&e&&%mmef%&&&ma

A
A
T
CA
T
e
T(

éfi
5
sH
fn
g
2

ny
AT

&1
o

o

3

CREEAMASCAL

\ scmyaiceme e o ac o TATARG
\ AGACGACAGAGGGCGTCAAGTCATACGCCGGATATGTCCATCTGCCTCCAGGE
P Goskda EeE FACEEFahr b & £5eh bELANCAALAYSAREHCCTACIFITACXATCTTSAGGCAAGA
\G R ECAGG ARG CCCCTOTCRECATCTGCATGAACCETEGCCCGGETAGCTCEGTCGATETTTAGA
[ AGACAGCAGCAGCTGEATCAATCABRARATEZACT OXCTT GAGASCHBBACGICTCATTCT
WTATGCTGTATATAGACCAGCCAGTGCAGGTCGGTCTGTCCTACGACACT’I"I‘G
y AT AR ORI AP AT CECEARR YR CART TCCGGRAA
WCTGGTAGG‘I‘ACATATGCAAGCCGCAATATGAACACCACTGCACACGGAACTAGG
CCCTRAGG

R L MG R A correrrs

G AR v TGCTGCAT
/éTE@J@E&E&"Tdﬂa‘@hﬁdﬁ‘cﬂﬁ&b@éCAJIQ&BCC(G%EQ@@CNQ‘GGI:@:GGAS'ATCCGCAAATG
@eBTAdACANd 2 DBracha Teh ARGt aset ACcCRESI TTOR R AGE BRTGTYEGATGCCATC
ARECECHBREG IGEOTETIGs G AAGATTRAAT B BICABRC TRICHUTIC TAC TGTGTTCCGATCCTGAG
gwrcmq;cc&'rqp@ﬁ:a@zquﬁwTﬁAmm@cggpAT@GmcmTcmCTCCAATGATGTT
GEF@&@ESTAWM@?G@Q?%’GE@%CT’F%T@%F‘:G FREASIOEGACCCCAGCCCATTC
ﬂc@ﬁﬁcﬁf@%@iﬁ% e ,E %GTGCAGGCAGCACTGGGTGTGcc:ACTTAAc

o y: T 3

GGGTGG
(-33 (];(_" LU TATTT G GGGACTAC
BT GTGGTGAGCTCTCAAGTCTGGGAATCAACTACACTGACACCCACGAATTCCAT
AT ECE A CGGCARC
MEMEMWTCTACGAGGCCGGCCATGAGGTGCCATCGTACCAACCCGAGACTGCAC’I‘GCAG
CEAAG X RO AT GG CATGEAC
\B@WGC}\CCTCGGGCCCTGCGGACTCGTTTGGTTTCAAGAACAAACCTCCACCGCAG
TGAGAAC

N

N

ATGATGACT GAGAACGGEGECCTTGCTTCGT CAATGCAGACTCCAATTCTACTCGC
CT QANGEIGIRATTBPS 1 nucleic acid (SEQ ID NO: 14) encodes a protein having 662

ami

GCCAGT GCAGGT, C%I CTG
ID NQO: 15), which 1s presented in Table 5C using the one-letter

TGGAACAATGAAGT CAATATGCTGTATATAGACCA
ncasthegsiduss (95

MIMTCACCAGGAATCT AGT CACGGATGAGATCACCAAACT GAAACCCGCEA

CAGAATGCCACTTTCCTGGTAGGTACATAT GCAAGCCGCAATATGAACACCACT

GCCAGACGCAACTAGCS
D OO WOV N1 7T WO

CA
(€1

AT CCT CCOANRST E AdddedAGTBESIGUd¢RE G qiehte (B QABTN OCTS).

CATATCACCCTAGG

A/

\GAAEAAGATCAGRAT ROATACEHEANTOLE AEEEAR TC(HE HA CEL EeCEX XG YVHLPPG
'EAﬁﬁ'm@Eﬂ'ﬁﬁ'ﬁTFFWFFEARKDPENAPLGIWMNGGPGSSsMFGMMTENGPCFVNADSNSTRLNPHS

R AL AT A forssam

ROY S p : m TSSRMD

: KNKPPPQH‘VHFCHILDTSTCTK.EQIQSVENGTAAVRSWIIVDSNSTSLFPEVV
EnGNaeARM GCCGCTCCCTCTCTTCT

(LA e
AW

I TCGATCLUTGAG

AATCTCGGECATCAACT CAACCGT CAATGATGT CTGCAAGGATGCCGAGACATTC

TGCTCCAATGATGIT

CGCGATCCCTACCTCAAGT TCTCTGGECCGCAACTACTATGACATCGGACAGCTT
GACCCCAGCCCATTC

CCAGCACCATTTTACATGECCTGECTAAAT CAGCCGCAT GT GCAGGECAGCACT G
GGTGTGCCACTTAAC 30

TGGACACAGT CAAACGATGI TGTGTCTACCGCATTCCGT GCAATTGGTGACTAC
CCTCGCECCAGEGT GG

CTGGAGAACCTGECTTATTTGCTGGAGAATGECATCAAGGT TTCGCTTGI TTAC
GGTGATCGGGACTAC




GCATGCAACTGGT TCGGT GGTGAGCTCTCAAGT CTGGGAATCAACTACACTGAC
ACCCACGAATTCCAT
WO £053CT ATGCAGGT AT CCAGAT CAAT AGCAGCT ACAT CCGeGHBAGHHH02963
AGGCAGTACGGCAAC
CTCTCCTTCGCCCGCGT CTACGAGGECCGGCCAT GAGGT GCCATCGTACCAACCC
GATACTIGCIAETGEABPS 1 has homology to the amino acid sequences shown 1n the

BLARK P K400R LR S0, SE ad SF. THis data was aalyzed by the program

PAIFSSERMXSHT T TACGGCACCT CGEGECCCTGCCGACTCGT TTGGT TTCAAGAAC
AAACCTCCACCGCAG

CACGTCCACTTCT Grbkr3IrCTBRASIACeAals BoNACABBINGGAGCAGATC

iﬁﬁngggg%%d&&’éﬁ‘éﬁ%u S EAG AR T Q8RR Er ™o

TTCCCCGAGGIAGTIT

g1 | 3CELTOACCCANEDCATBELARGESCT ATELCT CLATHERETACFAUAGTATCT 1e- 20
(IZTCACGGGTT@TT@H OR74A (35%) (50%)
TATCCCCFGAGATTA \3'3“‘ ATECTTCFASETSTIATA coeA AT(J\G .

91'%9&% di scllag 3 o 1s;%ﬁf(jlelc adi gaé%éngW) s
encodes a pgggﬁbQ@‘gM5393654 am ng acid reqi dues (SEQ

g1 |lesNGs I5) | pdBhid) ahgudtaesent|@dii n 1abl &20C Jaeapzohe [4e-40
one- | etter |capbdxypaptiidiasede.; 5 Tablig25G. Endddze
r uCBPS1 pr dtiePy sregeience (SﬁO | D NO_15).

gi [ 4ORSROGVAACL IFTHAGHE PPKP%.@@-‘VLESKF@S@QRI TYREFEOCET[7e-40
EGVKSYAGYVHEPPryxypeptidase Y (26%) (43%)
TLROFGVEQDYRF RFFERE FERRKDPENAPL G WYNGGPGSSSYFGVMTENGPE
EA/ANADSANCT DI AN IO/ /I N/ AN AWa ul o -

il17 T T ] g 1 VT T3 ae? 482- [3e-36

? “1 ?WPGEM F;%S g& 1 R(zw/s) (42%)
HAAVAL WHF AQYWE, HRRANNKI |S
| ATESYGGRYGRART AFFEEQNQKI KNGTWKGHEGTVHVLH
“LCDTCM VNGCT DRCVOQAPAYPQVAYNNTYST EAVNAS

| HAGML DAL YRDGGCRDKI NHCRSL SSVFDPE
NLG NSTVNDVCKdREhiPé@ﬂmKF@,@Mm@@E@SPFPAPFYNAW

NAAL

/DML

Gene I\I\J"I_IV\J'V'\ \¥

Indéﬁygﬁé£¥ 1

GybLit

In B EERIPNY STA

ACN\/\FGGEL SSLG NYT
SY | GEQVRQYGNL SEAR

£RD

IgEFH
RVYEAGH

{%)
EVPSYOQPETA

PR FN AT LN

AL Q FHRSI _FI

Expect

N

(%)

NAGYAG Q

gi | IRDP46RETKDT
GCKFYGTSGPA

L VDSNSTSL

Eﬁs-#@ﬁmkbbiﬁqwlr

SR xypeptidase 81

555
(

H LDTSTEIREQ s

209/535

294/535
EREIP AAVRS)

le-98
\

91 143t HbTPTPIVH
2005/ 019251

has honol og

EYRAE
EYGVT

%&ﬁz?ég 4/ 0029

YabehilhBe1:8iM N0 a

I
83 The

id sequ

WA W/

NEE

scl ose
ences -sh

JAR 307

5(3@

498

ruéBPS 1

wn in the

6e-64

gi|dBEdexl dat a
was anal yze
TBLASTN reg

bkSs&d TN Tabl e

dl flesifdge rERPS]

daﬁwwﬁﬁemmﬂegfam

Bbkko SE
PAI R
CGene Pi

quar ses TN

SEOBLAST.
otein/or

zssdata fe-48
(=l e 5D

anism

gil3pentlh | denchrioxppertidpes Ve,
gi J32410708 Nd
‘15@"%@@%3 i

2 ocaoaokbar onasd

(as) (% (9Y

222/ 632 321

al 120469260

Fsg

peex |
ur ospor
OR74A

|

AR def
(358) (5d

1BP4/481
42Wassa | 1447
)8)

Te-42

2041 Q1

gil 1%15'2’133”;;;,(

u\.al LZVUOWU

car WPE
a

%?HS%?YV

v

i

XL

22875
(43%)

4e-41

gi]4028158

carboxypeptidase Y

precursor; vacuolar
carboxypeptidase /

Pichia angusta

140/520
(26%)

226/520
(43%)

Te-41

gif7597001

carboxypeptidase Y
precursor / Candida

albicans

542
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car boxypepti dase Y g1118152938 Pi chi a angusta 2214

141/ 520 228/ 520 4e-40

carboxypeptidase Y (27% (438)

woloido1eegne gi J4028157 Pi chi a angusta 2509 14G/2@2004/002963

226/ 520 7e-
precursor (

131/ 482 205/ 482 3e-36

precursor (

ruCBPS1 CGene PA8ble

40
CPY)

CPY1

car boxypeptidase Y (26% (43%

gene @i ]170828 Candi da al bi cans 1985
carboxypeptidase Y (278) (42%
ene 5 Table 5E: BLASTX results for
‘FHlgdBTEresdirdon reeBRSI t y

Schizosaccharomyces

pombe

Gend OST T VES ERRBEd i /bPSiEALL tETORhE 6] [Cadicy ) ©GBlitives |Expect
1nd<t/ddR94686 car boxypepti dasq (8d) 555 P9/ 535 |29/ 535
le-98 /| Aspergillus (39% (H94% orlyzae gil 435818
gi [ 1580906y pept|icdaecyasn: ifges /9d 5584/ 498186584 |3P6/5@AD- S1j 2e-95
I (31% (468’)ASLF’€HFH"ISI i um jlant hi ndlP2¥h gi 1985%56
__prenro FHFF 06 2139/ 506 §§ 48 Pnéyp“’23|}r‘44%nc Z
9il4P585 (439 gf‘r%ip 59988 hae 9?3304§§§£ ree) 2e-60
carboxypept&égggl ;4002 137/|1481 204/481 7e-42*°7 (289
(4299 Schijzggaechkaianyces ponbe i J18152939
gi | BaEHXYPEPT[peasd-Y 537 1417 3460 226/|246/50e- 4] 21%/5d0ChI J6e-47
angust a ( 2M%rr}ak3¥piicdd®28158 car Qaxypept i dasex)Y 541
140/ 520 228//528sifdaddychpeecUrsor; Macuol ar (|126% (43%
gi|10ateRy pept i?dMEﬂi@HFa var|das? a 1(;:4‘)431 2(234)481 7e-41

ruCBPS1’

ruCBPS1’ is a T. rubrum carboxypeptidase. Genomic DNA sequence of a uCBPS1’
nucleic acid of 2030 nucleotides (SEQ ID NO: 16) is shown in Table 6A.
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9117597001 carboxypepti dase Y 542 131/ 482 206/ 482

2e-

37 precursor / Candida (278) (42% al bicans 31 WO

wo2a0d194:9251 PCT/ 1B2004/ 002963 Tabl e 5F: BLASTR/IB2004/002963
-~ resul ts for ruCBPSI Gene Protein/ O gani smLength
Identity Positives Expect |Index/Identifier (as) (%
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294
gi .

S1,
gi

calf
gi
7e-
r u(
Gell
201
32

Gi JI5004616 car boxypept i dase SI 555 21075

5/ 5372‘@1@56& A&Tai‘el’r% |gm%m(°3weleth¢§quw£§EQ ID NO: 16).

G'ﬁ@[!&t]}'{ﬁﬁTCAAGGCTTCC cT

2€e-060
WCSIT‘?CT CRESATEEPATIGAT %ﬁ?

e >
i ﬁ % GTAAAGATCACATACAAGGAG
gRe) 7 TGGCTAACTCACTGGA‘I‘
%ggggggg A §§§§é§g o g % TCCTCOAGACH
J Tf&{%& @ﬁ@rdéA cg AAGCTCGTGAAG

4 dcc?anb RO Tt REMRAITONYERECRAIIEATCCATGATTGGACTCT
ZBE’&Q;'GAEA:&G:@BB&TI;cmasmﬂmmum'mmnmdmxmﬁphcﬂmmﬂTTCATGGA
@AXTABAAT g@qaEnre TR ATACATMEBESIAACC RARTICEH T T TR S TrAaACGTACCTACCA
 OCHT AL TR TEEACRSER TR TABATABY TA T CECARA TE T TRAGI AT CBRCCTGCGCARA
W DT O RO S GHT COET CAS B0 02T GG CCTIASF AR ACCCARTAACACTGTGAACG

EWEGQQEFWP%@QWESA@EMTMCMM
i SARGATALGET CTTCCAGGE
ACTGA AGGA CCTCGACA

AR CGGCTGCATCGATC TTATG T TCCAAGCAGARAGTTATGCTGARTTCCCATACA

EANAGLENACT: CCACCGTC
A%%@M%&ACAAGGTTACCAAGTGCCGTGAGGCCGCGAAAGAAGGAGACCCTCACTTCTACA
\ECGHERATAGA TCATCRAT CACATROACATLICEAT ATICTE I NGAAA M T AP AATGGATC
rmmmm'rcTTGGTTACTATGATATTGCTCATCCTCTTCAGGATCCCTTCCCCCCACCAT
CTCCCAAT

B b e eencn
AT ) A7 CTTCCACA
L N A A S A TO T ARG G T CAR C T T T AT ACG TCOGAGGCETAGTGCGTCAACATGGARACT
M%WQM@%WW%ECCTCMGA
NT&&EEMEE@EATGTTCAACAAGGATATTTCTACCGGTGAGATCGACATTGCTCAGAAACCAGACT
CAGEFAAACEGEACATEETGEET CroE R CEACCHCCANAGCCGACCT
FWCTQWE@@JGCTGACGGAACCTGTACCCCGGAGCAGCTTAATGCTATTAAGGATGGAACTGCAG
AT A S A R A B T OB T T S P A S A S A AR RS A FBACS R GACCTCAT
FREE COTACCGOTCGAAGTGCOATGOTARAGGOTCOTGTGOCANTGCTAGCAATATCAG
CTCTCACTGTCCTTGCTTTCTTCTTGTAG

AT TRABAFACAGTE

A ruCBPS1’ nucleic acid of 1959 (SEQ ID NO: 17) is shown in Table 6B. A

disclosed ruCBPS1’ open reading frame (“ORF") begins with an ATG start codon at position

1 (und

erlined in Table 6B).
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ACATCACTTACTCTACCATCAATGATACAATATCTGI TGCGGACTTCTCTAACG

GITGTCCCTGCGCAAA

WOAQE}@}{HBQ;EACGT TGGT TCGGAACCGGECAGCAGCCAGAACCCT T ey NBR 68002963
ATAACACTGTGAACG
CTGCTCGTTCTATCTGGECACTTTGCACAAGTGTGGTTCCAGGAATTCCCTGAAC
ACAAGCCTAACAATA : ,
ACAAGAT CAGHEPer e ST e pcleatide sogsrea (SFQABNCAT TG
CCTCTTACTTCCAGG

Ci

- SEACCOG T, GRSCGTCACCE CAAGGAG

TI G
COLlhciy ﬁt@ﬁ%@é@ﬁi@f&?ﬁ&ﬁéﬁﬁﬁfmﬁiﬁg ToAAGAC

A(
AC
C
Al
€1
A4

[ o e Y e T O T C AT CTGECTGARCGE TEETCCGGEATCGTCATCCATCATTGGACTCTTC
CAAEDGEE AJETSCATEBAACE TR AT A CRAACTRA R ACCACAGCRTINTATTAGATCGAAC
G TCTACATTGATCAGCCAAACCAAGTCAGTTTCAGTTATGACGTACCTACCAAC

[ GRCEBTRCCT FCANGAABENTRASERAGTEICGE CLIRNGGCAAART
CrTTSAETF TR AGGAACCGGCAGCAGCCAGAACCCTTGGGCAACTGCCAATAACACTGTGAACGCT

B A R A A L A A O CERA A AAC

A CAGAGTCCTATGGAGGAAGATATGGTCCCTCATTCGCCTCTTACTTCCAGGAR

C

T(
Al

TEE

igl ,‘&g 2 ABAACCATA CGACACC

R O R A R AL A o
o SR TCARAGCTTATACCAAGGAGAAGCCTGACGCTATATTACACCACATCCACCGTCCT
X MMWWM@EWCTACAGC

CAACHR G TARCAATAACACAATCTEGTGCGEATGCTARCTCTGCCTGCGACAAATATCTAATGGATCCT

DEOCASINGCTREBINANTCARTEIATBINCET3OEA CCATTC
|'WGC@@ATCC'AGCGTTC'I‘ATC'TGACATGGGATCGCCAGTCAACTTCTCCCAATAC

SHCHA T OORTPT A ARES PR FERATOPATRgpCTTCAC
éﬁ‘ ! ATCTTCTCGAGAGCGGAGTCAAGGTTGCTCT GTCTATGGTGACAGAGACTACATC

e e o o Ko
AADRCTTC
TCGAGGCCGGTCATGAAGTCCCTGGTTACCAACCCGAGACTGCCCTCAAGATC

M&J POt X PATEEFSRARTHICAGACTAC
WM@GAGTCTACGTTCCATATCAAAAACGATATCCCTCCTTCGCCTGAGCCGACCTGC
T AIATECACKAGAH AT BATCUSEET CAGAA TN EETI B T TACGARGZAGTGCAGTT
S ACTEACOAT TASATIA T TAAGAGCCCTGCTGCGTCGAAGGGGAACCCTCCACCAACCACGACCTCATCT

SR T AT P e T AR ISR EAY AL AT AERTCRGCT

Cl

P RACIR A FERI P EIACHR
SRR ECCTTREFT TCTTCTTGTAG

ACGGTACCACTGGAACTGAGT CTACGT TCCATATCAAAAACGATATCCCTCCTT

CHiAR L ERP
GCTACET CCT CAGT GCTGA

S1’ nucleic ac:(i:tciz_?_SE% ID NO: 175 encodes a protein havmg 652
CGGAA GTIACCCCGGA GCTTAATGCTATTA

aminAGEAM GESHAET(SEARD NO: 18), which is presented in Table 6C using the one-letter °
TTGIT CTACATTATTAAGAGCCCT GCTGCGTCGAAGGGEGAACCCTCCAC

amigdaOd8A CCTCAT

CTCCCACAGCAGCCCCTACCGCT GGAAGT GCCATGCTAAAGGCT CCTGT GGCAA

T

STAGCAATATCAG  CTCTCACTGICCTTCCITICTITCITGIAG A

r
si

ICBPS 1Taﬂ%@@'ﬁﬁﬁéﬁrﬁB?§%&§ﬁQsE@éﬂ@e (SEQ IPNO: 18).

nown in Ta 6B. _A disclosed ruCBP open reading

fi

ARBnAsT %P%IQ%AB@Fﬂ@pbﬁeﬁ%vﬁl@nﬁhﬁfﬁryﬁﬁ%ﬂﬁ@EﬁQGmsFTGHVHLPPDN
) Shid RNy s NrERteEhRetvh s Rk e B sM138r MG PCWVNEDSKS TTNNS FSWN
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e ) AT GDPHFYS
DKYLMDPFQETNLGYYDIAHPLQDPFPPPFYKGFLSQSSVLSDMGSPVNFSQY

‘W

AT R PR oo

. QHGNFSFTRVFEAGHEVPGYQPET. FERIMF IAQKFDY
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CCTCCAGACAAC

GATGACTTTGGTGTCTACCGGAACTACTCCATCAACACATTCTTCTGGITCTTT
GAAGCTCGIGAAGAC
CCTAAGAATGCTCCTCTCTCCATCTGGCT GAACGGT GGTCCGEGATCGT CATCC
ATGATTGGACTCTTC

CAGGAAAACGGT CCATGCT GGGTCAATGAAGACT CTAAATCTACCACCAACAAT
TCATTTTCATGGAAC 34

AATAAAGT AAATATGCTCTACATTGATCAGCCAAACCAAGT CGGTTTCAGT TAT
GACGTACCTACCAAC

ATCACTTACTCTACCATCAATGATACAATATCTGT TGCGGACT TCTCTAACGGT
GI'CCCTGCGCAAAAT




CTTTCTACGI TGGT TGGAACCGECAGCAGCCAGAACCCT TGGEGCAACT GCCAAT
AACACTGTGAACGCT

AAGCCTAACAATAAC
AAGATCAGTATTTGGACAGAGT CCTATGGAGGAAGATATGGTCCCTCATTCGCC

wdZed§61b143TATCTGCCACT TTGCACAAGT GTGGT TCCAGGAAT T GBI A02963
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gi [BAGEILCCTCAG]

BEIBACCGAACCT GTACERTCCAGTAIZPTAATBCGIVAFTAAG
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LA P T QU T CCGTCEAAGCEGAACCCTCCACCA

GATGGAACTGCA
GITGAGAACTAG

2e-58
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GCTTTCITCTTGTAG|A

91 |AGERSEACCTCAT
CCCACAGCAG(
CTAGCAATATCAGGE -

le-46

gi [MioSBigised T

BFRx
Qb&idts

Shd (CSES B0 [ 17d7/508
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I D NO 18), {whiigdxypepticdesented in Table 6C using the
one-letter |&dtmia avggurteode. |5 Table 6C. Encoded
ruCBPS1' protein sequence (SEQ ID NO 18).

VRFAASI AVAL PVI HAASAQGFPPPVKGVTVVKSKFDENVKI TYKENDI CETTQ

GVRSFTGHVHLPPDN

DDFGVYRNYSI NTFFWFFEAREDPKNAPL SI W.NGGPGSSSM GL FQENGPCW/

NEDSKSTTNNSFSVW

NKVNMLYI DOPNQVGFSYDVPTNI TYSTI NDTI SVADFSNGVPAQNLSTLVGT G

SSONPWATANNTVNA ARSI WHFAQVWFQEFPEHKPNNNKI S

| WIESYGGRYGPSFASYFQEQNEKI KNHTT TEEGEMHI LNLDT

LA | NGCl DLMFQAESYAEFPYNNTYG KAYTKEKRDAI LHDI HRPDGCFDKVT

KCREAAKEGDPHFYS

NNATVNTI CADANSACDKYL MDPFQETNL GYYDI AHPL QDPFPPPFYKGFL SQS
~ SVLSDMGSPVNFSQY

AQAVGEKSFHGVGDYARPDVRG-TGDI AYLLESGVKVALVYGDRDYI CNWFGGEQ

VSLGLNYTGIQDFHR

AKYADVKVNSSYVGGVVRQ—IGNFSFTRVFEAGHEVPGYQ:’ETAL Kl FERI MFNK

DI STGEI DI AQKPDY 35

GITGTESTFH KNDI PPSPEPTCYLLSADGTCTPEQLNAI KDGTAVVENYI | KS

PAASKGNPPPTTTSS PTAAPTAGSAMLKAPVAMLAI  SALTVLAFFL




34 WO 2005/ 019251 PCT/1B20041002963 The di scl osed

r uCBPSI| '

has honol ogy to the am no aci d sequences

woSi@Woisi the BLAST data listed in Table 6D, GeTaBgodo2963
This data was anal yzed by the program PAI RW SE BLAST.
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BriehipertiasBl AS
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carpoxyrpept
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car boxypept

S R

B%3r es
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9i 11j5004616

)

4 .
zae gi 1l
258/ 499

1178/4% r

3EBPSIY

VE&¥Expect

le-71

72—+
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é49%)
1, CPD- S]
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gi|f91§§£§@ (51
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(319 (499

PGB Pebt 1das BTy |
/A55/ 491 243/ 491

JechAbsdadtcBa pgbee

car boxypept

anbhi NeiizHdscdi

2e-58

gi J191115337

irpage y 1002 137/

480 219/480 | e-

casboxyp§

29944050
peiashase Z

4e-44

6_ [ (28%

(44% Schi zosacchar omyces ponbe
car boxypepti dase Y 541 139/508 226/ 508 2e-43

precursor;
ruPAP

vacuol ar

(27% (44%

0134028158

ruPAP is a T. rubrum prolylaminopeptidase. Genomic DNA sequence of a ruPAP

nucleic acid of 1795 nucleotides (SEQ ID NO: 19) is shown in Table 7A.

Table 7A. ruPAP genomic nucleotide sequence (SEQ ID NO: 19).

ATGCAAGCAGCAARATTETTGAGCCGGTACTGGCAAAATGTACCTGGTTAGTGCAGCTAATCTTGAGTC

ACATCATGCATAGTTAACCGAGTATCACAACACAATCTACTATTGCGTTTTTGCTAATGGCTACCATAG
GAAGACTGAGGETATCTCAGCTCCTTTTCGATGTCCCTTTAGACTACTCAAACCCGTCTTCCACTTCGC
TCCGETTETTCECCAGGAGTGTGCACCGGCGAATTCCAGEETCCTCTCTCGATGATAAAGACAGACAGC
TACCCTNGGATTGTTTTCCTGCAGGETEEGACCAGCGAGCAGCTTCCCCACAACCTCAGGAGGTAGECTGG
GCTTGGECCATTECTECCATCGAGGATTCCACGGTGACTCTCCAGRATCGGGATGAGTAACTGTAGAACACC
TEGTTGAATTTCTTGATTAGATCCTTCTCCTTGACCAGCGAGGAACAGGGCTTTCAACCCCTATAACCG
CTGCGACGCTTGCTCTTCAGGGAARACGCAGTARAGCARCGCCCAATATCTTAGGCTATTCCEGTGCCGATA
ATATCETECGAGACTETGARAGCAGTGCGTAAACTATTGACTGCTTATTACCCTCCAGATAAGCAGARAT
GGAGCOETCCTTGCCCAGAGTTTTECAGCGATTCTEGTGCCGTCACGTATGTTTCTAAGTAGTGAGTAACTA
CTCCTTCAAATCCACCTGCTATAGATTGTCGTGCAAATCTAACCTTCATCATCTAGTCCTGAGGGACTT
ARAGAAGTCTTCACAACTGCTGGATTACCCCCTCTTGTCTCAAAGCCTGATCCTGTGTACCGAGACGACT
TACGETAAGTTGGGATAGATTGGEGCTATTTTTAGTTTAATATACAGCTGACATCTACAGACAAGGTCCA
GTCCCEEAATARAGTGTACTATTCCACTTTCCCCGAAGACGAAGATCGAGTGCGGATTATACTCARAGCA
TCTCCARACCCACGATGTTAAGCTCCCCGATGGCTCACCGTTAACTCCGGAACGCTTTCTCCAGCTAGS
AATTCATTTTGGAATGAAACGTACGCCATACTTCECAGGTCGACTTCTCGTARCCARTGACTAACATATG
CATATAGGGEGCATCGGUTTAGTTCATAGTATGATACCATCAATAACTTACATTATACTTATTCACTGA
CTAACAATGTCGAAATATCAGGCATAATTTTGAAGTGCATTAATGAACTGGAATACTTIGGCTTCCTCA
CACGACCTACTTTATCTCTGATTGAGAACGACACGAGTGCAGACAACGGCATTCTATATGCCATAATGC
ATGAATCTATCTACTGCCAAGGGTAAAACGTCTCTCCTGATCGAGTCAATATCAGAATCTARCGTGATA
CCGTAGGGAGGLCTCAAACTGEGCTGCCGAAAGACTACTACCAAAGTTCTCTCGCTTCCGAGECGCTCA
TAATCCTGATGECATCTACTTCACTGGGGAGATGGTATACAAACACTGETTTGAGTCGTCCACAGAACT
CGGCCAGCTCAAAGAGGTAGCCGATATTCTTGCTTCCTACAATGACTGGCCGCAGTTGTATGATAAGRA
ACAGCTCGCGCGCAACGAGGTGCCAGTGTATTCCCCTACATATCTCGAGGATATGTACGTGCACTTCAG
CTACGCCAACGAAACAGCTGCCACTATTCACAATTGCAAACAGTTCATCACCAACACGATGTACCACAR
CGGACTGCGTTCAGATTCCGCTGAACTTATTGCGCAGCTGTTTGCTCTTCGTGATGATACGATTGACTA
G
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car boxypepti dase / Pichia angusta 35 WO 2005/ 019251
PCT/ 1B2004/ 002963 Tabl e 6F: BLASTP results for
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Positives Expect Index/Identifier (as) ($) (%)
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j@Acte)cdrs TBHBBAGTITTT atii ceATAr TARAGA (2 CE AR GaTH AT GGRTIHTITCTCCTGCAG
LASITEBRGIAE CARRG OIS CCBRACE T ANGACECEC TGEGTTGEGCCATTGC TGGATCGAGGA

TR A O AT TeST T SR CCRITRCF CE A ARG AR B COT T PRSI CTTGCT
G%?FS%@Q§?$@9§§?@?AAAGCAAGCCGAATATCTTAGGCTATTCCGTGCCGATAATATCGTGCGAGAC

g@%@ﬁ%ﬁ%@%ﬁﬁmﬁﬁ
AR AR ST A Ao OO AL OM AT LRGSO ARG GRAGOAT

et A A SACAIS BT TAAGCTCCCCGATEGCTCACCETTAACTCCGGAACGCTTTCTCCAGCTAGGA
CEEETSTEOETCAGSACE GEEEACOAETEAN T AOENEEEI GG e T tThGEATfeorcaca
AL AT CCTGATTGAGAACGACACGAGTGCAGACARCGECATTCTATATGCCATAATGCAT

BB G A T B CE A SCACTAR B TACTEA@AACTI TCTGGC
yﬁ@@ﬁ@ﬁgﬁgegggﬁéﬁﬁTqgﬁGﬁ?gGCATCTACTTCACTGGGGAGATGGIATACAAACACTGGTTTGAG

A A B R A R B e
EAE ARG e Ot T oA ToA A e A

: CAACA g
L AACRESASAAREG
GCGACCCT TGCCTCT TCAGGGAAACGCCAGI AAAGCAAGCCGAATATCTTAGEC

TATTCCGTGCCGATA _ _
5 APNIEETEITRBAE T BT (SEQ P AN EncHicy agratainhagde e 1

amin R e SRR A0 i ertspesr B Tablant St s et
amind\&zh Gﬂ?ﬁ%‘\GT AACT

AALD ACCTCCTATAGAT TG CETIGCAAATCTAACCTTCATCATICT

[ R o W WO [l P [ W WP i > S S e

AGTCCTGAGHBACIC, Encoded ruPAP protein sequence (SEQ ID NO: 21),

MQAAKLLSRYWONVPGRLRVSELLFDVPLDYSNPSSTSLRLFARSVQRRIPGSSLDDKDRQLPWIVFLY
GGPGCACPQPQEVCWVGPLLDRGFQILLLDQRGTGLSTPITAATLALOGNAVKQAEYLRLFRADN T VRD
CEAVRKLLTAYYPPDKQKWSVLGQSFGGFCAVTYVSNPEGLKEVFTTGGLPPLVSKPDPVYERTYDKVQ
SRNKVYYSTFPEDEDRVRI ILKHLQTHDVKLPDGSPLTPERFLOLGIHFGMKGIILKCINELEYFGFLT
RPTLSLIENDTSADNGILYAIMHES IYCOGEASNWAAERLLPKFSGFRGAHNPDG IYFTGEMVYKHWEFE
SSTELGOLKEVADILASYNDWPQLYDKEQLARNEVPVYSATYVEDMYVHFSYANETAAT THNCKOFITN
TMYHNGLRSDSAELTAQLFALRDDTID

The disclosed ruPAP has homology to the amino acid sequences shown in the BLAST
10 data listed in Table 7D, 7E and 7F. This data was analyzed by the program PAIRWISE
BLAST.
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AAAGAAGT CTTCACAACTGGTGGATTACCCCCTCTTGT GTCAAAGCCTGATCCT
GIGTACGAGAGGACC
WO AOSHANGT TGCGATAGAT TGECECTATTTTTAGI TTAATAT ACAKTT (A0 102963
TACAGACAAGGTCCA
GICCCGGAATAAAGT GTACTATTCCACT TTCCCCGAAGACGAAGAT CGAGT GCG
GATTATACTCAAGCA able 7D: TBLASTN results for ruPAP

TCT f'Y"I\I\I\f'Y'Y"/\f'Y"/\T{ T T AACCT

AT CACCGTTA

\CTCCAGAACG
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Gene
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T ACGATCAA]
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AAGT TACAT
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e-118
-

spora crassa
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14439 212/477
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e-100

I~
>

9116 0AFATGCCATZ
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1740 175/420  |239/420
ATGAATCT AT CEALe BoeARSHT AAAACGT CTCIN QG EGAT CGAGEGAATATCA
GAATCTAACGI eAllfppeptidase

4e-77

CCGTAGGGAGGCCTCAAACT GGGCTGCCGAAAGACTACTACCAAAGI TCTCT GG
CTTCCGAGGCGCTCA
TAATCCTGATGGECATCTACT TCACT GGGGAGATGGTATACAAACACTGGTTTGA

GTCGTCCACAGAACTTgple 7E; BLASTX results for ruPAP

GCCCATATTCTTGCT TCCTACAAT GACT GECCGCA

GeneGTTGTATGATARGF}®in/Organism
Tndex GRS TERe
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GfCGAGGATA

CGECCAOCTCAAAGAGGTA
Length |Identity

GPATTCOSATACATAT T

RSB PGCAACGAGGT GCCAGT

Expect

g1 | 1830 ags AT
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PCT/ | B2004/
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8029931 1y% r yPAP
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(OAGATTEGECTIEAACT|BAE T GCACAGZILBI T 1
FACTERPers i3@sy\)/1 12

005/ 019
nucl ei c

BT %)

aci d of

discl ose

CeGjxrreege
(71%)

1326 ( SEQ
r URPAP

Pe-114

7B,
b3é)§i ns

3°ai’nA

4e-99

i ned V%B%lla)ol e 7

S&3%r ¢
.sgfrabl e
ce (SEQ ID NGO 20)

91 12889%°F eadi
boon 3 ARG

codon at p
& z%ghme sequen

5111 PIETAAGCA

TAE TCOUARBATLS] ALL:@Wu

{(41%) {56%)
(AACCCGIICTTCCACTTICGCTCCGEGI T

7B. ruPAl

AT TGT TGAGCCEG
AGGGTATCTGM\ekiHopeptidase /
CITTTCCGAT Gl E6CTeIAGACHAGT CA

G

TTCECCAGGAGTIGIG
CAGCGGCGAATTCCAGEGT CCTCTCTCGATGATAAAGACAGACAGCTACCCT GG
ATTGTTTTCCTGCAG
GGTGGACCAGGAGGAGCT TGCCCACAACCT CAGGAGGTAGECT GEGT TGEGECCA
TTGCTGGATCGAGGA
TTCCAGATCCTTCTCCTTGACCAGCGAGGAACAGGEGECTTTCAACCCCTATAACC
GCTGCGACGCTTGCT
CTTCAGGGAAACGCAGTAAAGCAAGCCGAATATCTTAGECTATTCCGT GCCGAT
AATATCGTGCGAGAC
TGTGAAGCAGI GCGTAAACTATTGACTGCTTATTACCCT CCAGATAAGCAGAAA
TGGAGCGTCCTTGEC
CAGAGT TTTGGAGGATTCTGTGCCGT CACGTATGT TTCTAATCCTGAGGGACT T
AAAGAAGTCTTCACA
ACTGGTGGATTACCCCCTCTTGT GTCAAAGCCTGATCCTGT GTACGAGAGGACC
TACGACAAGGT CCAG
TCCCGGAATAAAGT GTACTATTCCACT TTCCCCGAAGACGAAGATCGAGT GCGG
ATTATACTCAAGCAT
CTCCAAACCCACGATGT TAAGCT CCCCGATGECTCACCGT TAACT CCGGAACGC
TTTCTCCAGCTAGGA
ATTCATTTTGGAATGAAAGGCATAATTTTGAAGTI GCATTAATGAACTGGAATAC
TTTGECTTCCTCACA
CGACCTACTTTATCTCTGATTGAGAACERCACGAGT GCAGACAACGCCATTCTA
TATGCCATAATGCAT
GAATCTATCTACT GCCAAGGGEGAGGCCT CAAACT GGECTGCCGAAAGACTACTA
CCAAAGTITCTCTGEC




TTCCGAGGCGCTCATAATCCTGATGGECATCTACTTCACTGCCCGAGATGGTATAC
AAACACTGGTTTGAG
wa 863 CAOAGAACT CGECCAGCT CAAAGAGGT AGCCGATAT TCT TeCTisZ0iA02963
AATGACTGGECCGCAG
TTGTATGATAAGGAACAGCT CGCGCGCAACGAGGTIGCCAGTGTATTCCGCTACA
TATGTCGAGGATATG Table 7F: BLASTP results for ruPAP
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YEGELT

2e-78

RPTLSL| ENDTSADNG L YAl MHESI YCQGEASNWAAERL L PKFSGFRGAHNPD
d YFTCEMWYKHWE S
STELGQLKEVADI LASYNDWPQL YDKEQLARNEVPVYSATYVEDMYVHFSYANE
ru AMPIPHNCKQRI TN TMYHNGLRSDSAELI AQLFALRDDTI D The
~—drscrosed ruPAP has honol ogy to the am no acid
1@ﬁwubnm arthimnopepifdise B 0Getatnzic [DMNA eehuenceTeatld mAMPP

.HHCZ% R LRI

Tabl e 7D: TBLASTN results for

$01

r uPAP

45 GEmS Ry 205 ihBRapt 538 4R

Gene

ogr am
02963

Protein/OganismLength Identity Positives Expect

Index/Identifier (as) ($) (%)
ni ger 3752 151/307 190/ 307 e-118 papA gene for
prol yl

(619

gi J14329656 Aspergillus

(49%

am nopepti dase A gi] 32414442 Neurospora

crassa 1449 212/ 477 285/ 477 e-100 strain OR74A (44%

(59% gi J604877 Aerononas sobria 1740 175/420 239/ 420
am nopepti dase

4e-77 gene

for prolyl (41%

Table 7E: BLASTX results for
Protein/OganismLength Identity Positives Expect

(56%

r uPAP Gene
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I ndex/ I dentifier (aa) (% ($) giJ18307408 prolyl 442
266/ 442 334/ 442 a-12t am nopeptidase A/ (609 (75%

woAsppsomzil us ni ger gi J14456054 putative prol yl PGGEB2004/002963
211/ 366 263/ 366 e-114 am nopeptidase / (57% (71%

Aspergillus nidulans @iJ22507295 prolyl 300 181/301

226/ 301 ] 0 .

2261 501 SanROnmrnoned s ifags b3 chlils sERMNP: 2
23Ph, A8 LR oty &

sobtieecbr SO TR e gt oo
7F! rBASTPrdrestldect@iccrdRARB r&ene: B BT CCGACTACATTG

Le

(ap

e_
ni
e_
ni
an
gi

am

1gTthkdthmGGgtd%a8A¢GTm§sAdE¢necdcTcbﬂﬂhﬁ&h&ﬁkﬂﬁtcfAGEEGTAATACCAGCCG

PO CCBRTAGHRTB3OE4A8C TITOATATCAAGCTAC R TR TG B4 GTGCCATCAT

SN eSS CT N T DI C TR TR B b TR ARACAGCTCGATGC

AR A AALT BT R @ﬁ%ﬁ??@%@ TCQERCETIFREBAPGFI BHF CTCGCCCCTG

1§ @i gg qT} g%;qﬁr Ayﬁgﬁ%? CIFRRCAGGCCGAGACACGGCA
Tcsggc

e L oo
TG z ACCGGAGG
BORERELARAEEA TG ﬂ%@@&(ﬁ%&&%‘fbbmm\maccmc
1ééﬁﬂ@iﬁﬂwﬂ%&@&®HCA6é@%G¥ G CGAGGAGARAGTGGAAGACCTGCS
m@fﬂ'ﬂﬂ&EGdGAﬁ&éﬂ.%AG(}MT@@WTST&NCG@TAGAUMTTTGATCAA
ACATATACTAACAAACGCAATATAGCCACCTTGGATGAGATTGCATEGCTCTTCAACCTCCGTGGAAGC
GAGTAAGTTTCTATATAAATGGTATCTTTCACTTTATACAAAAAGCCATGCTGACTGGTGTAGTATTCC
ATATAACCCCETCTTTTTCTCATACGCAATTGTCACGCCCTCAGT TGCGEAACTCTATGTCGATGAGAG
CAAGCTGTCTCCAGAAGCCAGAARACATCTCEARCGCAAGETCETTCTCAAGCCATACGAGTCCATCTT
CCAAGCTTCCABAGTCCTCGCCGAATCARAGGCATCGECTAGCAGCGATTCCTCTGEGAAGTTCOTTGTT
GTCTAACAAGGCTTCGTGETCT T TEAGCCTCECCCTCAGTGGGGAACAGAACGTCGTTCAGGTTCGARG
TCCCATCACTGACGCCAAAGCCATCAAGAACCAAGTTGAACTCGAAGCAT TCAGAAAATGCCATATCCG
AGACGGTGCAGCTCTGATCGAGTACTTCGCCTGECTTGAAAATECATTGATCARAGAAGETGCCAAGCT
AGACGAAGTAGATGGAGCCGACAAACTCTTCCAGATCCECARGARATATCACCTCTTCGTCGGCAACTC
CTTCGACACCATCTCTTCTACCGETGCTAACGETGCTACCATTCATTACARACCCGAGAAGTCAACTTG
CGCTATCATTGACCCCARGGCTATGTACC TATGTGACTCTGGTGGCCAATACCTTGATGGTACTACTGA
TACTACCCGAACTCTCCACT TTEGAGAGCCCACGEAGTTCCAGAAGAAGECTTATGCACTTGTTCTAAA
GGGACATATCAGCATTGACAATGCCATTTTCCCCARAGGAACCACCGEATACGCCATTGACTCGTTTGC
TCGACAGCATTTCTCGARCGACCETCTEEAT TACCTCCACGECACCGETCATCATGTTGECTCATTTTT
GGTACGGGETTTCCTTTTTCTTT T T T T TETCT T T T T T TAT T T TTATTAT TACT TCTCTTAGGCTAACAC
ATTCTCTCTAAGAACGTCCATGAGGGACCTATCOGCATAGGARGCCETGCTCAGTACGCTGAAGTTCCT
CTCTCTGCCAGCAATGTTCTTTCCAACGGTAGEATTTCTGCATCTCATCTTTCTTGAATCCTACTAATT
GCAAAATAGAGCCTGGATATTATGAAGACGGCAACTTCEECATTCGTCTCCAGAGTAAGTTCAATGACT
GCGTATTCTAGTTTTTTCATACTCACGGCCTCTTTAGACCTCGTAATCTCCAAGCACGTCCAGACTGCA
CACAAATTCAGCGACAAGCCCTTCCTCGEATTTGAGTCCATCACCCTGETACCTTTCTGCCAMAAACTC
CTTGATGCTTCTCT CTTGACCGAAGCTCAGAGARAG TGEETEAATCATTACCATGCGARAGTCTGGGAG
AAGACCAGTCCCTTCTTTGAGAAGCACGAGTTAACAACCGCCTGGCTAAAGCGCGAGACACAACCTATT
TAA

A ruAMPP nucleic acid of 1878 (SEQ ID NO: 23) is shown in Table 8B. A disclosed

ruAMPP open reading frame (“ORF”) begins with an ATG start codon at position 1
{underlined in Table 8B).
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5 ruAMPP is a T. rubrum am nopepti dase P. Genom c DNA
sequence of a ruAMPP nucleic acid of 2418 nucl eoti des
wo(20bEd1b131NO. 22) is shown in Table 8A. 39 WO PCT/IB2004/002963
2005/ 019251 PCT/ |1 B2004/ 002963 Tabl e 8A. ruAwWPP

genom ¢_nucl eot i de _sequence ) 22)

AL COCTCCA T%&ﬁﬁﬁﬁ%ﬁg Shid O EEd RGO

ATGCCTCAGAA

G%ﬁ%&%@% AR AR AL AN LIS EA A cancanc
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TTeéd&errhEd et Léddatt ANt d Kb ed hCTPACE dTnirdeTacToTE
A(m&{é@ﬁﬁ&mﬂcmCCAAGCTGCAAAACAGCTCGATGCCAACTGGATCCTGTTGAAGCGA
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T AR ACSADBAE TTTCTCAGACGTTGARGACCACCGEAGGCTCCTTGGTTGGAATTGATCAGAAC
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oA e e
AAGATA oA GAAGGCT

(370 CCATTTTCCCCARAGGAACCACCGGATAC

7 gﬁiﬁ@&&ﬁ%ﬁﬁé@ﬁé&%@é At oA eAA o caaroaT

HWTGAACGTCCATGAGGGACC’I‘ATGGGCATAGGAAGCCGTGCTCAGTACGCTGAA
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?20:‘00:‘QEQQQQEQ2QQQ

WI OO O VANOo

GAGTAAGTTTCTATATAAATGGTATCTTTCACTTTATACAAAAAGCCATGCTGA

CTEHic66HAMAMPP nucleic acid (SEQ ID NO: 23) encodes a G_lprotem having 625
ATATAACCCCGICTTTTTCTCGTA TGTGA TGCGGAACT
ambEETERcdNgISEQ:ID NO: 24), which is presented in Table 8C using the one-letter
ami rﬁ% CTCCAGAAGCCAGAAAACATCTCGAAGGCAAGGTCGTTCTCAAGCC
CCATCTT

e ab ST Torl e FAMPY protein sequencs SEQ D NG 245,

4% AACAA‘*L L L R e S B AP A enb A s knar,
.1'-- ARG VP LKTTGESLVGIDON
' A A et AR A B LA G v Ticsn

VTPSVAELYVDESKLSPEARKHLEGKVVLKPYES I FQASKVLAESKASASSES
A(W CHGAECERAGTATHSECEO B VHRAAPYIECATGREATEYRAWLENAL T

AG FEIRKKYDLFVGNSFDTISSTGANGATIHYKPEKSTCAIIDPKAMYLCDSGGQY
AGATEFURECTATLNT A FRRSLDYLHGTGH
CT® SRAQYAEVPLSASNSLDIMKTATSAFVSRVSSMTAYSSFFILTASLDLVICKE

CT Y QT R R F o B AR RIS P AR A T R R A T E AT S A E AR AE TANLKRE

CGARBNAGTCAACTTG

CCCTATCATTGACCCGAAGGCTATGTACCT GT GTGACT CTGGT GGCCAATACCT

T . . .
TGP ANER, has homolagfo s amine aeid sequences shown in the
BLARBICAT Ssdd Gl Pabde 8D, SE and 8F. This data was analyzed by the program
GGGACATATCAGCATTGACAATGCCATTTTCCCCAAAGGAACCACCGGATACGC
PAIRWES TTGC
TCGACAGCAT TTGT GGAAGGAGGGT CTGGAT TACCT CCACGGCACCGGT CATGG
TGTTGGCTCATTTTT
GCGTACGGGGTITTCCTTTTTCTTTTTTI I""I‘llbl TTTTTTATTTTTATTATTACTT
CTCTTAGGCTAACAC
ATTCTCTCTAAGAACGT CCAT GAGGGACCT ATGGGCATAGGAAGCCGTGCTCAG
TACGCTGAAGTTCCT
CTCTCTGCCAGCAATGTTCTTTCCAACGGTAGGATTTCTGCATCTCATCTTTCT
TGAATCCTACTAATT




GCGTATTCTAGI TTTTTCATACTGACGGCCTCTTTAGACCTCGTAATCTGCAAG
GAGGTCCAGACTGCA
WOCA0RERIFICCECGACAAGCCCT TCCTCGGAT TTGAGT CCAT CACQUTFABEA3W02963
TTCTGCCAAAAACTC
CTTGATGCTTCTCTCT TGACCGAAGCT GAGAGAAAGT GGGTGAATGATTACCAT
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peptidase P-
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CTRBACGT G
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CTRRCGGTCCT

CCCGAGAAGT CAACTTGCGCTATCATTGACCCGAAGCCTATGTACCTGTGTGAC
TCTGGTGGCCAATAC
CTTGATGGTACTACTGATACTACCCGAACT CTCCACT TTGGAGAGCCCACGGEAG
TTCCAGAAGAAGECT
TATGCACTTGI TCTAAAGGGACATATCAGCATTGACAATGCCATTTTCCCCAAA
GGAACCACCGGATAC
GCCATTGACTCGI TTGCTCGACAGCATTTGT GGAAGGAGGGT CTGGATTACCTC
CACGGCACCGGTCAT
GGTGT TGECTCATTTTTGAACGT CCATGAGGEGACCT AT GGGCATAGGAAGCCGT
GCTCAGTACGCTGAA
GITCCTCTCTCTGCCAGCAATAGCCTGGATATTATGAAGACGGECAACT TCGECA
TTCGICTCGAGAGTA
AGTTCAATGACTGCGTATTCTAGT TTTHRCATACTGACGGCCTCTTTAGACCTC
GIAATCTGCAAGGAG
GI CCAGACTGCACACAAATTCGGECGACAAGCCCTTCCT CGGATTTGAGT CCATC
ACCCTGGTACCTTTC




TGCCAAAAACTCCTTGATGCTTCTCTCTTGACCGAAGCT GAGAGAAAGT GEGT G
AATGATTACCATGCG

WOAMAATICTRBCGAGAAGACCAGT CCCTTCT TTGAGAAGGACGAGT T AXCASONDE0R963
TGGCTAAAGCGCGAG ACACAACCTATTTAA A di scl osed r uAMPP
nucl eic acid (SE I D NO 23) encodes rotei n having
625 amino aciHk é§Fd§&S‘S(T§£QSPt§SK@r Pl\/vhl chis

Gene Pr €Sent €d [Pkotabh Dr8hnil NY TeHELD LRI ulpauuwregb' xpact
Indextidentifabt p 8C. Encoded ruAI\(EE) prat@yn sequemrge (SE
| D NO—24)

gi| 3W@E’WDTTQF3_RRE]F(JE_ RRERISZER/Y FWSEDC,HQBE&AS’APCD@RMM SSHE-156
GSAGCAI VSMSKAA! - © (46%) (61%)

g1 | 253 bR - SQABKOE DANW TERRGVEGY P WEEWL ARG TRYSEERRARKESQ = 5;
TLKTTGGSL VGEn26bb et i A WEDERPARPA| %

51

Q:’VEFA
FEEKVEDL RKEyEAKKRSAkMm $ SKFLYKWYL SLYTKSHA
DWCSI PYNPVRESYAPALTIRSVAEL YVIDESKL SPEARKHL EGKVLKPYESI FQA

___SKVI AESKA gFpgaster
9111538423 SNKASARL BIAL GGEQNVVEYRSPI TDARR AGNEVEL EGHRREH ROG-123
AAL| EYFAW/ E?PEPtldaSE 2/ {39%) (54%)
KEGAKL DEVE j—‘gﬁg?{kvm FVENSFDTI $STGANGATI HYKPEKSTC‘AI
STTe DRV 11 D0T TDT TRI S CEPTEEKIAY AL YEKEH— S ———
| DNAI FPKGE @(é}; 1 EARQBILVKI DYU@

GVGSFLNVHE BN $apékd AEVPL BASNSL DI M(T/&TSAF éRV SMTAY$S

gi | 25BEY & TASL DI VnGidpeptidase p- |623 254/646 357/646 e-122
VQT AHKFCDHREkEHESbid. VPFCOKL L DASL L'FE‘#&FRKV\X/II\\I/EYWN\EKTSP
EEEKDFL TTAWRREs TQP| 5 The discl ¢sed r uAMPP has

9141087 ogy t|@mirRPeRRIFEaRi/d| GEquenteE8/ERBwn | PFR/SAE e-121

BLAST dataqrgﬁ‘?f’é‘d fn Tabl e| 8D, SE|&f¥)8F. Thi%)data
Jglanogagter oaram—PALRW SE _BLAS 41 \\D

T P05 LB A G Y U
g

results famak BrdadRg,dr ptei n/ O gani sm Le

5i[18BOEIVRl Ty Pestddoi€s EXPEct [JFaex/ [35yeid Telsddais (h toiis
(%9 gi J324031p8ptiriasespor p crassp(3kd45 339(£H30
433/ 630 0. Bustmaral@R74A (b3% (6B8) gi J20453016

9i|15pp4R$6phi | 9XaP64P 268/ 638 3BFS638 E26EZ74 el Edgast er |e-117
(42% (579 ml‘é‘ﬁ?ﬁ%’pﬁ’é‘ﬁ?lhdse P genp(39§) ] 175) 45207

Dr osophi | & %ﬁﬁfsﬁ%‘@/ 638 369/ 638 g-127 ne| anogast er
[ AD0A (7 @SCL} ﬁn; on chlr nnmmcon 2
\‘-I-L /l} \Jl I'\lJC'JF} O CTIimoTmmTouoS ot =

ruPL.D

ruPLD is a . rubrum prolidase. Genomic DNA sequence of a ruPLD nucleic acid of -
2344 nucleotides (SEQ ID NO: 25) is shown in Table 9A.
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gi J4583560 Drosophila 2358 268/ 638 369/ 638 e-127
nmel anogaster (42% (57% Dam nopep-p gene 5 Tabl e 8E:
woBlodgmidesiesul ts for ruAMPP Gene Prot ei n/ O ganimviBeogtonzees
I dentity Positives Expect I ndex/ I dent ifier (as) (%)
268/ 638 369/ 638 127

m nope pﬂﬁdb‘i@%& n(lglgt{‘) e{iéer@ n lbcjé_[ 3%%5111%%&% 6@39 ID,NO: 23).

osophi anoqa

%ﬁ&@%ﬁ@@&? f%ég%;&%@ﬂ%%&%i% ng&% TCTCTATGA
AAROORILInTIL ég i TTTTCTCC
-ch2BATARTARPACBEA G Er FAchcAER WA D EEAcech X EQRRR BAGRATCAACAATTT
sobentreorcgirrSR 8 1oyt osekt L TdG23c 2 bk 1368/ A taTcrcCCGA
-ACTOGCEATCROCe PTATHE 8 eGTRCACK AW C(IEE Y AGHOT CACCEaPE UGS GTCGCCCAGA
iAﬁz5@ﬂﬁﬁg¢cﬁﬂ$ﬂﬁ@@ﬁﬂ@ﬁCIﬂﬂﬁéC$ECAEQE¢GZSﬂ¢T§$6AGﬁ£E96HKGGeGQH§}TTATCG
i AZEATAGOG RS TTCECIACCEAHIASASCIESCHEY APHOTYAR CYPEP GCAATARGCTAR
@PPWE@E‘&? G oA A G C R RS e TR BEAGHGaRSBGCTCC
Ch LS Holese é%ic
e L B
nBacaeTTTECC
Sc@HB Tk Aéhc &k, CQT Ao %argrecTace
&ﬁ%&AGﬂ@hﬂﬁﬁiﬁaﬁﬁﬁX&G%hiﬁTQGfﬁﬁ}cﬂééﬁm&8fbdiﬁﬂtéﬁﬂ&T8TéHAQCCAAsCTCATA
MITERPEPATERRS. 8¢ CACARBYANCT TAANGARYE AR CAGAG CIrOTANGE TACTCTCAACTATGTCT
DIGO3 DT A BT COREE GRS GASIAGT CTTACCATCCARTTCTTGCATGTGGCCCCAATGCTGCCACTC
TCCACTACACCAAGAACAACGGTGACCTAACTAACCCGGCTACCGGGATTAAGGACCAGCTCETACTTA
TCGACGCTEGATGCCAGTACAAGGECETACTETACAGATATCACTCATGCATTCCCCTTETCCGECARAT
TCACCACGGAGGGCCGCCAGATCTATGATATTGCCTTGGAGATGCAGAAAGTCGCGTTTGGCATGATCA
AACCTAATGT T TG T TCGACCACATGCATGCTGCEETCCACCEGETTGCGATCARGGEGCTGCTCARGA
TTGGCATTCTCACTGGCTCTGAGGATGAGATTTTCGATAAGGGAATCAGCACTGCCTTTTTCCCACATG
GTCTAGGCCACCATCTCGGCATGGACACTCACGATGTTGGAGGAAACCCTAACCCGGCTGACCCGAATC
GCATGTTTAAATACTTGCETCTGCGAGECACTGTTCCACGAGEGATCCETCATTACRATTGAGCCCCGTG
TAAGTGTTGAATCGAGTAGTTGCTCCGCCGAATETTTCACATACATTTACTAACCCTTECTCTAGETCT
ACTTCTGCCGTTACATCATTGAGCCATTCCTTACTAACCCCGAGACCAGCAAGTACATCAACTCCGAAG
TTCTAGACAAGTACTGGGCTGTTGGAGGTGTACGTATCGAGGACAACGTCGTCETCCGCGCCAATAGCT
TTGAGAACCTGACCACGGTGCCAAAGGAGCCCGAGCAGGTCGAACGCATTGTCCAGGAGGGTGCTAAAT
AATTATGTTTTTATTCAGTACACCGAGTEATCEGACACACCCAGGAGCATGTACATATTTATGATCTAC
CCAGTTGATTTGCTACCAAAARAGAACCGACCACAGCCCTATTTATTGATATTACATAGTAGGAATAAA
GECCACTTTGCCCACCGCGAATAATARCAATAAGAAAAGCAACTACTCGTACAACCAGCCTAGAAAGCT
CTAGACCTCT T TCTCACTEGECCCTTEAATCECCGEECTACTGGTETTATCACGCTCCCTEECCCTCTTC
TCOTTCATGTCCAACACCCGATTAAGCAAATCGARACTGAACTEEGEATCCTCAAGACACAATGCCTTC
ABRCTGCTCTTCAGCATCATGACGCAGCACATCACTCATCTTAGCCCAGAAGCGAGCAACCGETCCTCTG
ATAGCAGTGTCTTCCGGCETGETATGGCTETACACGTATCTCGCATACTCGATCTCACCCGTAGCACTA
CTCTCGATGCTACCAATCTTGTTCTGAGCAAGCAGTTTGAGTTTTTCGTTTCCGAGCTTTTCGGCCA

(D(D:)\

1‘I_(O aD

%ﬁ‘\’éﬁ

I_IG\/'\T'S _ﬁ

A ruPLD nucleic acid of 1401 (SEQ ID NO: 26) is shown in Table 9B. A disclosed
partial ruPLD open reading frame (“ORF”) sequence was obtained as judged by the absence
of an ATG start codon at position 1.



gi J15384991 Xaa-Pro 654 268/674 365/674 e-123
am nopeptidase 2 / (39% (548) Lycopersicon

weEnosthersium gi 18489879 cytosolic 623 254/ 646 BSBIRAE@/002963

Tab

- ' i dase P/ (399 559 Honp sapi ens
Si 1W22 am/ngﬁ?ﬁf)pgpti dase (F’ 6{623(254/? 646357/ 646-e-122

l'i ke / Hono (Itabwgfi.aﬁmmamﬂemde @h&éﬂ&@@m NO: 26).

A D 6123 258/638 369/ 638 a-

anrhopepttaase—+P+—613258£638-369

Dr bSEPAFTEECCARNATEN AT Ceam raongradiretc@d A d¥ i cccacacacaTeace
cy ?GﬁAﬁg?ﬁ‘C@Gﬁegg:@gggg?mgc'mﬁﬂfﬁwiiimCT‘MGMG@&MCCE&S‘@GAGCATA'I‘T
P A

AYCERY A CORGE I T T PRI EGF TR8 CEL TR BBTBR T PCTATC TGTCCGGCTGTCTT
Z “:g% B A PR A A A G BT CAG AT S E PRI TYATECCRCCAGTCGAC
cyt(@%‘ il g CE A8 EORFS 6 CARGS CBFGAAGSAC TTCGATGTTGAT
I X G éT% ﬁﬁ@i A SRCRC TTCACCATT
EG%&Eﬂc&@. I cgimbgc?éﬁgﬁ Eﬁi%é@ 2 AAg ﬁCAC @GAAGCTT
YiCajrar&t e bcRee EAn 2 T G CTCCG TGAGGTC
pr {atdcdasenacCananires AN Qgcm&&ﬁﬁ Ez'rt‘é(jA AéncascTcTaTecT

G.
C. GF
acli AL TEFCAAC2 BRI CNGCA TeUt TS cE RICQe b ¥t Th cbSrce AW ThBcaTeToce
TadI € ABPECTGECANIC PORS ISR BACRCRALBARALF R0 F codeBla@caceaTTARG

9A. CAC GBS O PR ECGRG B F BT HeC A B A AT e T BEQré AN TAAB Y caTacATTC
AT ' ECEGRC AT TGYIEATIAGARAGTC

pefaymuve RAACCTAATGTTTTGTTCGACGACATGCATGCTGCGETCCACCCGGTTGCGATC
o I T ST cochcr
TA ACACTCACGATGTTGCAGGAAACCCTARL
COEcEE&rGhEddehaleccoaTaTTTARATACTTGCOT G A G P T A GAGRGATCCGTCATT
CAGCATTIAATACGRTEIIHA LT F PR A RO I A s A e R A AP AR A ca conce
A(:A@A’MDMCBM&TE&'GAAGTTCTAGACAAGTACTGGGCTGTTGGAGGTGTACGTATCGAGGACAACGTC

AACECEIFELRISEETIRC TATRCAR CT R ETCARBEATGEE CLARCEIdh E6TddarcacaTT
CCET R CPAREYTCCPRAATAL

ACTCGGCCATCATGGATATCCACGT CGACAAAT ACCCGGECTAAGAGT CACGCCA

AL TR R sl S SER NP A esrosamsmotsimih

i EAL i id resid SE 27 ich i d i
pamﬁ[{aq_ﬁriiﬁ A EJAG%@Gﬁ am_ll_lgl_o C?AC\(IZT gl_esx ues SBASIDNO l,ﬁx\&l&s&g\%ﬁs in

@q-]g,;ger amino acid code.

Table 9C. Encoded ruPLD protein sequence (SEQID NO: 27).

PNSAIMDIHVDKYPAKSHARRVAEKLKAAGHGSTGIIFVEGQKEHIIDDSDEPFHFRQRRNFLYLSGCL
EAECSVAXNIEKDELTLFIPPVDPASVMWSGLPLEPAEALKQFDVDAVLLTTEINNYLAKCGGEKVFTI
ADRVCPEVSFSSFKHNDTDALKLAIESCRIVKDEYEIGLLRRANEVSSQAHIEVMKAATKSKNERELYA
TLNYVCMSNGCSDQSYHPILACGPNAATLHYTKNNGDLTNPATGIKDQLVLIDAGCQYKAYCADITRAF
PLSGKFTTEGRQIYDIALEMQKVAFGMIKPNVLFDDMHAAVHRVAIKGLLKIGILTGSEDEIFDKGIST
AFFPHGLGHHLGMDTHDVGGNPNPADPNRMFKYLRLRGTVPEGSVITIEPGVYFCRYIIEPFLTNPETS
KYINSEVLDKYWAVGGVRIEDNVVVRANGFENLTTVPKEPEEVERIVQEGAK

The disclosed partial ruPLD has homology to the amino acid sequences shown in the

BLAST data listed in Table 9D, 9E and 9F. This data was analyzed by the program
PAIRWISE BLAST.
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CAAAAGGGT GTGATAGT CAACGOCGAAACT TCCTCTATCTGTCOGGCTGICTTG
AGGCCGAGTGCTCCG

wWORBEZAPAGAACAT CGAGAAAGATGAGCT TACAT TGI TCAT TCCAGAABIAD2963

CAGCCTCGGTTATGT
GGTCCGECCTCCCTCT TGAGCCCECCGAAGCCT TGAAGCAGT TCGATGT TGATG

ONNLCST AT T AN T T

CCGT GCT CCTCACAATable 91)- TBLASTN resuits for ruPLD
i S5 &5 bEM\tﬁaa Fe

(%)
CCGAGGTCTCCTTCTCATCCT TCAAGCA CGACACCGATGCCCT GAAGCT TG

Expect

gi | CEEGEAGTCCTaR@rgillus 2632 199/348 249/348

GTATAGT GAAAGARTIHRETA FERRAAIFREGT CTTCTACGAEGT GCTIMATEAGGTCT]
CCAGCCAAGCT (A Prolidase,

TTCAACTCATS ﬁﬂﬁﬁhkﬁ%AhhAAhTrAAAhAAn ACACACACCTOTATCOTA

e-143

gi|

T
91 | A4 ERACTATE

| ACCAGCTCGTA(HTA
9i | $2GEACEET GeAT A GTRERAGGCGT A éf@reod@{&? SCACTICETEIATTC]

A O S A A AN ASE ST/ ST
GCATGTCTAATETERTEE R ccacTarTaccaTICGAR TerTid® Y araacd

e-136

COMNRBEECT CCCMEkerites 1688 157/464 235/464
TCCACTACACCHA AACT AACGCEESECT ACOGGEAT TAAGH

idase, form 1

4e-66

CCTTGTCOGGCARRE 1ana X-Pro (50%)

VY anm wire win ml an’ ant an.¥ . Vim w3

2e-64

TCACCACCEAGW&T&%GO TATTGCQTTGGAGATGCAGAAAGTCG
COTT T TOOSOUA] ATOA
AACCTAATGTTTTGTTOGACGACAT GCAT GCT GCGGT CCACCGGGT TGOGATCA
AGGGGCTGCTCAAGA

TTGGCATTCTCACTGCCTCTGAGGATGAGATTTTCGATAAGGGAATCAGCACT G
CCTTTTTCCCACATGTable 9E: BLASTX results for ruPLD

Genk! C1 AGCCCACCA T LS B34 5aaCAG LA Tea L SEAFTCABBE L 184C
IndeEECAGEEEAATC {aa) (%) (%)

CCATGTTTAAATACTTGCGT CTGCCAGHCACT GT TICCAGAGECATCCGTCATTA

Expect

gi|

W?@mmidase / 496 26'7/463 336/463
TAAGTGTTGAAT GCTCOGICGAATGTTFERCATAGATIYACTAAG

COTTOOTCTA Feplans

e-153

gi|

CP T T GOOGTTAAT LA T GAGCCAT TR TACT AR (e dAER & eanaT

ACATCAACT Coi%ﬁncula

le-66

gi|

TG TAGACAR G AT ERl 1d3eaCh 16 ACG AL 6 IATCAUBATGIGGT TG
TCCGCGCCAAT(AEE protein / (33%) (50%)
TTGAGAACCT GASGACBBEGECAAAGGAGCCCGAGGAGGT CGAACGCATTGTCG
AGCAGGGTGCT At iana

6e-65

gil

MEPEATGT T T TIRPTERRSFARACEHERET &8 CCHA GTACQ
ATATTTATGATCTREERS %3*’ ;%E\g?ﬁ

2e-63

CTAGACCTCTTTCTCGCTGGEGECCCT TGAATGCCGEECTACTGGTGT TATCACGC
TCCCTGGCCCTCTTC

TCCTTCATGT CCAACACCCGATTAAGCAAAT CGAAACTGAACTGGGGATGCTCA
AGACACAATCCCTTG
AACTGCTCTTCAGCATCATGACGCAGCACATCACTCATCTTAGCCCAGAAGCGA
GCAACCGGTCCTCTG
ATAGCAGTGTCTTCCGECGTGGTATGGCTGTACACGTATCTCGCATACTCGATC
TCACCCGTAGCACTA
CTCTCGATGCTACCAATCTTGTTCTGAGCAAGCAGTTTGAGT TTTTCGTITTCCG
AGCTTTTCGGCCA A ruPLD nucleic acid of 1401 (SEQ I D NO
26) is shown in Table 9B. A disclosed partial ruPLD
open reading frane ("ORF") sequence was obtai ned as
judged by the absence of an ATG start codon at
position 1. 44 WD 2005/ 019251 PCT/ | B2004/ 002963 Tabl e
9B. ruPLD nucl eoti de sequence (SEQ I D NO 26).

COGAACT CGGCCAT CAT GGATAT CCACEEOGACAAAT ACOCGGCT AAGAGT CAC
GCCAGGCECGTCECC

GAGAAGCT CAAGGCCGCGGEECACGECTCTACCGECATCATCTTCGTCGAAGEC
CAAAAGGACCATATT

ATCGATGATAGCGACGAGCCGT TTCACT TCCGT CAACGCCGAAACTTCCTCTAT
CTGTCCGGCTGICTT

gi | 262094 1A T T LACELAD VAN LB LAUANGES L EAT T TA4d A3 AT 1Aze-63
CATAGTAGGAA ens (33%) (50%)
GECCACTTTGCCCACCGCGAATAATAACAATAAGAAAAGCAACTACT CGTACAA
CCAGCCTAGAAAGCT




GAGGCCGAGT GCTCCGT TGCATACAACATCGAGAAAGATGAGCTTACATTGI TC
ATTCCACCAGTCGAC

WOAAICTIICGT TATGT GGT CCGGCCT CCCT CT TGAGCCCCCCGAAGRIB 1168402963

CAGITCGATGITGAT
GCCGT GCTCCTCACAACTGAGATAAACAACTATCTCGCGAAGT GT GGGGGECGAG
AAGGTCTTCACCATT Table 9F: BLLASTP results for raPLD

(Y‘/\("/\f"l\f"l\! ‘I "TWI\IY"I’I'"I’I‘Y‘"I’T{'"I’{"ATI“ TCAACCACAANCCACLACC,

{gil

e1n
In@%gg&%‘T@CGT ATAGT GAAACACGAGT AT(GAAATTGGT%%TCT CCGA

rganiem beng tdentity” [PdsiEives

Expect

CEITEEAAT GAGK L] idase / 496 267/463 336/463
TCCAGCCAAGCT BATATEGAGT GATGAAAGCCCOAACEAAGT CABAEAACGAG
AGAGACCTICTATEHulans

e-158

gil|

ACTCEPEAACT ATETETGERT GTCTAATGECT GCTAQCGACEXGT ARPACESST CCA
ATTCTTGCAT@ “Ces (33%) (50%)

6e-67

gil|

T octein (33%) {50%)
GACCAGCT OGT gt A HOGAGECT GRATIGOCAGT ACAAGGCGT ACT GT GCAGAT]

ATCACTCGT GCCAHLS 1 ana

f'Y'Y"I\I\TfY"I'[II f'"l'l\f"l\ﬁ" ACANACA
iy @ sl G e v

be-64

gi |

GChEslzB&d CAdT FeA{#nACCGAGCHECECCCAGAR CIFRT GAPATTECCT TG
GAGATGCAGAANGEE idase D {33%) (51%)

2e-63

gil

COGTTTOGCATGAT CAAACCTAATCT T CT FCGAGCACAT CCATCETCOOGT]
453

éi&iﬁﬂﬁﬁTTCI}ﬁfﬁfldase D / Homo 1527452 231/452
AAGGGGCTGCTCRREAM aacaTTCTCACTaaCTaT GRS EATGACR T rTesar

2e-63

gi|

ca

L GGAGGAAACCCTAAC

AELIGAATCAGC dpk idase D / Homo [ 493 152/452 230/452
GCCTTTTTCCCAs#ATEEEF CTAGGCCACCAT CTCGECATECGACA(TEABGATGI T

4e-63

CCGECTGACCCGAATCGCATGT TTAAATACT TGCGT CTGCGAGGCACTGIT TCCA
TCCGTCATT
TGAGCCCGGTGTCTACTTCTGCCGT TACATCATTGAGCCATTCCTTACT

AACGERPAGNSEHFosporum canis leucine aminopeptidase. A calLAP2 nucleic acid of -

AAGTACATCAACT GI TCTAGACAAGTA GI TGGAGGTGTACGT

5 173AnedeatksAREGTD NO: 28) is shown in Table 10A.

GT' CGT CCGCGECCAAT GECT TTGAGAACCT GACCACGGT GCCAAAGGAGCCCGAG
GAGGTCGAACCCATT GTCCAGGAGGGTGCTAAATAA A di scl osed
partial ruPLD nucleic acid (SEQ I D NO 26) encodes a
protein with a partial sequence having 466 am no acid
residues (SEQ ID NO 27), which is presented in Table
9C using the one-letter am no acid code. Table 9C
Encoded ruPLD protein sequence (SEQ ID NGO 27). '
PNSAI MDI HVDKYPAKSHARRVAEKLKAAGHGSTA | FVEGQKEHI

| DDSDEPFHFRORRNFL YL SGCL

EAECSVAYNI EKDELTLFI PPVDPASVMASGLPLEPAEAL KQFDVDAVLLTTEI
NNYLAKCGGEKVFTI

ADRVCPEVSFSSFKHNDTDALKLAI ESCRI VKDEYEI GLLRRANEVSSQAHI EV
MKAATKSKNEREL YA

TLNYVCVENGCSDQSYHPI LACGPNAATLHYTKNNGDL TNPATG KDQLVLI DA
GCQYKAYCADI TRAF

PLSGKFTTEGRQ YDI ALEMXVAFGM KPNVLFDDVHAAVHRVAI KGLLKI G
LTGSEDEI FDKA ST

AFFPHGL GHHL GVDTHDVGGNPNPADPNRMFKYLRLRGTVPEGSVI Tl EPGVYF
CRYI | EPFLTNPETS

KYI NSEVLDKYWAVGGVRI EDNVVWRANGFENL TTVPKEPEEVERI VQEGAK

5 The di scl osed partial ruPLD has honol ogy to the

am no acid sequences shown in the BLAST data |isted
in Table 9D, 9E and 9F. This data was anal yzed by the
program PAI RW SE BLAST. 45 WD 2005/ 019251

PCT/ 1 B2004/ 002963 Tabl e 9D. TBLASTN results for ruPLD
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Ge
In

ne Protein/ Organi smlLength ldentity Positives Expect
dex/Identifier (as) (%9 ($) giJ14272360 Aspergillus

wo2Ho01d98/ 348 249/ 348 e- 143 ni dul ans pepP gened1mB2004/002963

(7
cr

1%9 for prolidase, exons 1-3 gi J32420910 Neurospora
assa 2562 235/ 457 324/ 457 e-136 strain OR74A (51%

deruncul fﬁéﬁiﬁs&%ﬁ%é&ﬁ%ﬁfwﬁoﬁf cEgunep GRONIND: 29,

gi [ITZZ531T1I6T Arabi d I S 1b/Z 160/ 47/ 24

b

4
ni

c@%‘éﬁﬁh L Ad¥r RSk G&%C@%@MCTCCAAGACTTC
h&¢rﬁﬁm€:ﬂﬁ3h1\(“S@AG&B@TCGgirdch@Ei‘@@ﬁ:lcm@AIrﬂMﬂcéAcmGATc
GIAZ:&X%@&&T&Snﬁ;lséﬁzﬁtceeaﬁﬁzﬁmmmeM@TG&MAQM&CACCTGTGGTCTCAT
cedTensc@icl BHTA96@-protdadasEATCTERITGE SFGW@@EESﬂmGCCCTCCAGCC

| &- GEARMSBLTEHESAC TR CEBOPFAARSRAFREGRES FQQ@S&TLWCGCCCCTTTTC
X- |PPAFTET ﬁT%@GGWGTWWAQWW?G RAGACTGATTACCCA
pr FIASE ﬁT c Ehele TTTGGCGAGAAGTCCGCTCAG
gi T GCCGGCACCCTG
ey ?i?* sﬁm&k Amm e
Holngr 24 TERTORATASRRTR BB AR APAccbeeaaceTea
49 Macd @.&t&k@iﬂ%ﬂiecﬂ@ibtﬁﬁﬁeﬂcﬁﬂ%&ﬁr&mEM@T@RACB&MEPCTGTCGACG
I dsedaksodmeeTatiRe D3a0AACCGCTCCGETACCAT TEGTATCATGACCGTTGCCARAGCCCTCACCA

ACTTCAAGCTCAACAACGCCETCCEGCTTCGGCTEGTGGACCGCCCGAGGACTTCGGCCTTCTCGGCAGCA
CTTTCTACGTCGACAGCCTTGACCACCGTGAACTGCACAAGGTCAAGCTGTACCTCAACTTCGACATGA
TTGGECTCCCCCARCTTCCCCAACCAGATCTACGACGGAGACGECTCCGCCTACAACATGACTGGCCCCE
CCGEATCTCCTEAAATCGAGTACCTGTTCGAGBAGTTCTTCGATCGACCAGGEGAATCCCACACCAGCCCA
CCGCOTTCACCORCCGCTCCGACTACTCTGCCTTCATCAAGCGCAACCGTCCCTEGCCGGAGGTCTGTTTA
CTGGTGCTGAGETCETCAAGACCGCCGAGCAGGCTAAGCTATTTCGGCGGCGAGGCTGGCGTTGCTTATG
ACAAGAACTACCACGGCAAGGGCGACACTGTAGACAACATCAACARAGGGETGCTATCTACCTCARCACTC
GAGGAATCGCATATGCCACTECTCAGTATGCTAGTTCECTGCGUEEGATTCCCARCCCGCCCAMAGACGS
GTAAGCGETGACGTEAGCCCCCGTGGCCAGTCTATGCCTGGTGETGCATGCGGACACCACAGCGTCTTCA

TGTAA

A disclosed caL AP2 open reading frame (“ORF”) of 1488 nucleotides begins with an

ATG start codon at position 1 (underlined in Table 10B).
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Gene Protein/ Organi smlLength Identity Positives Expect

I ndex/ I dentifier (as) (%9 (% giJ14272361 prolidase /
wolansB0241463 336/ 463 e-158 Enericella (57% ( 78@4/1B2004/002963
ni dul ans @i J3114966 prolidase / 501 158/ 466 235/ 466

6e-67 Suberites (33% (508) donmuncula giJ22531162

pr o i n 1 (sobAOFAB BB il o 1o No: 2

gi JB0584879 Honp sapiens 494 157] 452 231/ 4

pep ﬁ@%ﬁ%ﬁg o gﬁﬁgﬁéﬁ gégé E C“'@&iﬂﬁﬁ?i@iiﬁéi@
493 g é:ﬁr: GAAGAATCGAGTATTCGGT
gi J2Qg¥dARécRRRb&ERASCHT GAE‘E&EATG’%’CA%@@ ASEEGCTACTACGATETG

4e- bh@@@bﬁ@@c&ﬁﬁ@@ccﬁ@f@mcf@ch’E’Qcmbé&%clrsT@ATGCCAATGGCAAGGATCTc
M Ct asTEICHOTEAATSTHOTHCAGTE CACTACOPERIAACABIACTAC AL APRI TCOTGGCCAAGAAC
nuclk erescaschratCTATERBIA ATt AT e AGSERALEr IOCCEII CEAGCETGGTGTC
sho AﬁG¢A§CT@WC@G&@%GT@QGWQ@U§ﬁgq_IQ@S}AAGGCTATTGGTGCCATCGTCTACAACAAC
PCT §1 A T8 O S T RO AR ORI AR IOCTCCARCTGCTCGATCTCT

T GGTTACCGTCACCATGAACGTTATC
nucl E0F9JERT v &E%T ﬁ@m iAo
ATG O e TCCGETACT
GITA CCGTTGCCAMAGCCCTCACCAACTTCAAGGTCAACAACGCCATCCGCTTCGGOTEG
GCCT téeabifiod &k a0A d f/0GEdTp b T Xt RAA T T O KAt AAEACACAAG caTeraCTG
TCGAT A BT G TGTACCTCAACT TCGACATGATTGGCTCCCCCAACTTCGCCAACCAGATCTACCAC
CTT GF@QEE G OACETATRCEATIORACAGTAMGIAGAATISCTGRACAAT AT TTCCGAGAAG
CCT CATOIAAATEEAAGGCAATCCCACACCAGCCCACCECCTTCACCGECCGCTCCGACTACTCTGCCTTC

T AGHAT ARG A R S P Ay T A I P TR PR TS IR ERRECACCRGECT

BREBGCGAGGCTGECGTTGCTTATGACAAGAACTACCACGGCARGGGCGACACTGETAGAC
e AN A G AL N R TR R chcremane
CAGTCTATG

o ATUCGEACACCACAGCGTCTTCATGTAR

TAOWl AACCCTACCEECTACT ACGATGT GAAGATGCAGCCACAAGIC

CACCTGIGGTCTCAT

GCT GAEAGIed GACART GaclAR HEEGAEQAOAT NTCACT SLCAGTLAGIGChEGng 495

A AR SRR A RSP PR RESSAEIRd R e AR elgdipone-etter
ark TTTTC _

CATTICTATATATCGACT GGTCOCTTCGAAATTCAGAAGAGCT GACAATT GCAAA

&8%?&%&&%%%&&%%@

DFAYAHPEKNRVFG
TAELVLAKN

AJMEAﬁ@}ﬂﬂ@ﬁi}mﬁ@fKVNNAVRFGWWTAEEFGLLGSTFYVDSLDDRELHKVKLYLNFDMIGSPNFANQIYD
GDGSAYNMTGPAGSAEIEYLFEKFFDDQGIPHQPTAFTGRSDYSAFIKRNVPAGGLFTGAEVVKTAEQA
KLFGGEAGVAYDKNYHGKGDTVDNINKGALYLNTRGIAYATAQYASSLRGFPTRPKTGKRDVSPRGQSM
PGGGCGHHSVEM

The disclosed caLAP2 has homology to the amino acid sequences shown in the
BLAST data listed in Table 10D, 10E and 10F. This data was analyzed by the program
PAIRWISE BLAST.

49



CTTGI CGCCTCTGECAAGGT TACCGT CACCATGAACGT TATCAGCAAGT TTGAG
AACAGGACTACGTGA

woEA3/01623iCCATACT TTGGT CAACAAT GATATATACACGT ACT AASATIHZ0N@D2963
ATAGCTGGAACGTCA

TTGCCGAGACCAAGGGAGGAGACCACAACAACGTCATCATGCTCGGTTCTCACT
CTGACTCTCTCGACEable 10D: TBLASTN results for caLAP2
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e\ a'a\"a'a\"iAia AV \!

TCTACCTCAACACTC
GAGGAATCGCGTATGCCACTGCTCAGTATGCTAGT TCGCTGCGECGGAT TCCCAA

CCCGCCCAAAGACGT aple 10E: BLASTX results for calLAP2
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TAAGCTCAAGG '
CTTATGGCTGH &?ﬁ%ﬁﬁCQAACACTTCGctCTACGCTo&\CCCTGAGAAG

gl]ﬂ')b%' ATT 500 188/485 |269/485 3e-77
GGIGCT m %@QGT CGAC] GGATCTAGASGAGCT CASSGCTACT
GCCTACTACGAldmEGopeptidase
AAGAT GCAGCCAERAGT CCACCTGT GG CTCATGETGAGGCAGETGTCAATGCE
AAT GGCAAGGARFEbacterium
ACTGCCAGIGO F CCT ACAGCCCTCCAGCCGACAAGATCACTGCCGAGCTE
gi]%ﬁé&-&m lase 7 493 187/481 268/481 6e-77

ATGOGAT GCANTET RIS EAT FACCCAGAGEGT AR BaccAR ™ GToCT

AT CONCLCTY

ATT OO0 OO O'e

TGCAGCT TTGGOGAGAAGT COGCT CAGGCT GGOGAT GCAAAGGCTATTGGTGCC
ATCGTCTACAACAAC

GTCCCTGGAAGCT TGGOCGRCACCCT GEGT GGCCT TGACAACCGCCATGCTCCA
ACTGCTGGAATCTCT

CAGGCT GATGGAAAGAACCT CGCTAGCCT TGT CGOCT CTGGCAAGGT TACCGTC
ACCATGAACGTTATC
AGCAAGTTTGAGAACAGGACT ACCT GGAACGT CAT T GCOGAGACCAAGGGAGGA
GACCACAACAACGTC
ATCATGCTCGGTTCTCACTCTGACT CTGT CGACGOCGGCCCT GGTATCAACGAC
AACGGCTCCGGTACC
ATTGGTATCATGACCGT TGOCAAAGCCCT CACCAACT TCAAGGT CAACAACGCC
GTCCGCTTOGGCTGG
TGGACCGOCGAGGAGT TCGGCCT TCTCGGCAGCACT TTCTACGT CGACAGOCTT
GACGACCGTGAACTG

CACAAGGT CAAGCTGTACCT CAACT TCGACAT GAT TGGCTCOCCCAACT TCGCC
AACCAGATCTACGAC 5

GGAGACGGCT CCGOCTACAACAT GACT GGOCCCGOCGGAT CTGCTGAAATCGAG
TACCTGTTCGAGAAG

TTCTTOGAT GACCAGGGAAT COCACACCAGCCCACCGCCT TCACCGROCGETCC
GACTACTCTGCCTTC



ATCAAGCGCAACGT CCCTGCCCGAGGT CTGTI TTACT GGT GCTGAGGT CGT CAAG
ACCGCCGAGCAGECT
wOANEXIATSE T GGCGCCGAGGCT GGCGT TCCT TAT GACAAGAACT AGCANBRINAA (2963
GGCGACACTGTAGAC
AACAT CAACAAGGGT GCTATCTACCT CAACACT CGAGGAAT CGCGTATGCCACT
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BLAST data listed in Table 10D, 10E and 10F. This data
was anal yzed by the program PAI RWSE BLAST. 49 WO
2005/ 019251 PCT/ 1 B2004/ 002963 Tabl e 10D: TBLASTN

( el NRPEOQUZnSpMBeH BBy

Be- 77

51

Its for caLAP2 Gene Protein/ O ganismLength
I ndex/ I dentifier
hyredRiicih8 amdnbpediddbisd.7A meL AP2
389%. (53%. Rl F1,
p3lgds sheehin bk
cerevisiae (38% (53%

01316033407 Bacillus 2054
licheniforms (27% (45%

(as) (99

DPBS3,
EA0272



| euci ne am nopepti dase precursor, gene Table 10E
BLASTX results for calLAP2 Gene Protein/ Organi smLength
w desioidzg1 Posi tives Expect Index/|dentifier (Rej/IK®)4/002963

(%)

g| J1077010 am nopept| dase Y 537 182/ 477 254/ 477

9eF8—prectursor— (38K —(53%——vacuotar—+

Sag¢char ofMiablsl1 A enevA B2 genofit 18R 1<d il séqmmp@EQd@slﬁo 31).

562 18214772541 A77 9e-78 yon!lz, Apc3p y (38@3

(51 3()@."GAP&ICGM@‘mCCH’IGGV(B'B]G@GGT@L‘IBQM5@BJB|§GWEG'EI'GGTCAAGAG

500 CIWM&BT%QFWQ@TNGGTQAE@ GRATERGTTEEB CGATCGATCGATC

anil & CHEECICT foT QWWW GT’I‘ TCCGGGGARTTCTT

o1 aselomna: AL . éG‘? W EdraoTANTaGCeATAn

%g)gg EE GAAGAAGCAGGAGCA
{ G CT GG TCAAGGCCAGCGCCAT

r 3 @hb@racabedetedt éﬁeﬁ&@&q@eﬂécﬁcﬁ:@%ﬁ@r BaacaaTeserecanTee

| de¢RbrisaTBeSA tacHesrdoxpReh reddadexddidentifrcRicAca8)cdeREAACTEATTTTT

($

5e-
cef
254

TYTTRITITAI TaM TP HCRARIEAT 68 CUREACKAT ACEALETAAAGATAGTCCTCATT
T8GCarSe T TICTCARE 3P CECEASRACTC BBUACACSRASHER TR CTATTGGTGCCGTT
@W@icaéc%@qqusﬁ? G A3 ECTECS SYTGRGBAGLEGCATCGTCCCARCC
| FETOET8ET

E gﬁ%g%gTCGTTGCTTCTGGCAAGGTTGATGTCACC
ATGAACGTTGTCAG CTGTTTGAGAAC GAACCACGT. TAACTCAACCGTCATATCCAGCATTAATCT
TCAGGAGTATATATACTAATTCGGTATCTCACAGCTGGAACGTCATTGCTCGAGACCAAGGGACGAGACT
ACAACAATGTTETCATGCTTGGTGCTCACTCCGACTCCGTCGATECCGGCCCCGCTATCARCGACAACG
GCTCCEGCTCCATTGETATCATCGACCETTECCARAGCCCTTACTAACTTCAAGCTCAACAACGCCGTTC
GOTTTECCTGETGCACCGCTGAGGAAT TCGETCTCCTTGGAAGCACCTTCTACGTCGACAGCCTTGATG
ACCGTGAGCTGCACAAGGTCAAGCTGTACCTCAACTTCGACATGATCGGCTCTCCCARCTTCGCCAACC
AGATCTACGACGETGACGETTCEECCTACAACATGACTGGTCCCCCTGECTCTECTCGARATCCAGTACC
TGTTCGAGAAGTTCTTTGACGACCAGGETCTCCCACACCAGCCCACTGLUCTTCACCGGCCGATCCGALT
ACTCTGCATTCATCAAGCGCAACGTCCCCGCTCGAGGTCTTTTCACTGGTGCCGAGGTTGTCAAGALCC
COGAGCAAGTTAAGCTETTCECTGETGAGGCTEECETTGCCTATGACAAGAACTACCATGGCAAGGGTG
ACACCGTTGCCAACATCAACAAGCEEAGCTATCTTCCTTRAACACTCCAGCAATCGCCTACTCTGTGGCCG
AGTATGCTCGATCCCTCARGEGCTTCCCAACCCRCCCAAAGACCGGCAAGCETGCCETCAACCCTCAGT

ATGCTAAGATECCTEETGETGETTGCGCACACCACACTGTCTICATGTAA

A disclosed meLAP2 open reading frame (“ORF”) of 1488 nucleotides begins with an

ATG start codon at position 1 (underlined in Table 11B).

52



vacuol ar / Saccharomyces cerevisiae 47115839805
hydr ol ase / 493 187/481 268/ 481 |l e-71 Mycobacterium
wo( 2880196659 tubercul osis @i 131617182 pr.obablwecH2004/002963
188/ 485 269/ 485 2e-71 |ipoprotein (38% (55%
am nopeptidase LPQL / Mycobacterium bovis

Gi 215506135 ey %,%ﬁ%gfa%n gebdibne BP0 m No: 32)

am nopeptl dase seu gl nosa

mL/\P%GQAG@E&éﬁ%TEﬁﬁ%IE+ QR ec§ CzET&H%’a @&{ﬁ‘fgﬁg& cQ.ﬁCGTz TGGTCAAGAG

| eud & cAdHAThE¢CrcR CTCAAGGAT
nucl @@&A SadcnioeebAaNGErarhh adSreROMATEOrchabtfanbl AcametcacTerTCCRT
WO 205415025 aREFAdrB20 002 T3 Tacalb ARG rt Ancateh AR CTACTACAATETS
geng mcmmatm@ztmdermqummechﬁﬁ@drfmAN@rcc{m‘):TcmmCCAATGGCAAGGACCTC
ATGAASTEEEANEXBTT HIBECANGCOATIGECE GCCAAGALC
GTT(WCTACCGATTACCCAGAGAACACTCAGGGAAAGATAGTCCTCATTCAGCGTGGTGTC

OO T e R R R AT I AR IR ST RS YRS TACRACARC

ATOLE %—FFTTGCTGGCACTCTTGGTGGCCTTGACAAGCGCCATGTCCCAACCGCTGGTCTT'I‘CC
TACE G N A L A A B R e oo

%@éﬁ/&& e):\ CAACAATGTT
TTC B IT"CTCACTCCGACTCCGTCGATGCC‘GGCCCCGGTATCAACGACAACGGCTCCGGCTCC

AT G[ s i cd AV & cd A EA A FCACIThCTANACARA T LARGICE EAATE# TTTGCOTGE
TAT CAEEXICACET G AAT TCGGTCTCC T TEEAAGCACCTTCTACGTCGACAGCCTTGATGACCGTGAGCTG
CGAGAAGE RGO AMACCE TR T CT S TECTEATCLNGA NGRS IACTGRECOBATCTACGAC
TCGT AATRCCE OSSR CCTACARCATGACTGGTCCCGCTGECTCTGC TGARATCGAGTACCTGTTCGAGAAG

oA AT RS R R IR A ISR A A IS R A SR SR P AC SR EAC TCTGCATTC
GAA( 'AAWTCCCCGC'I’GGAGGTCTT’I‘TCACTGGTGCCGAGGTTGTCAAGACCCCCGAGCAAGTT

GG A A S AT B S e
CAAGLLAGLL @gTATGCTCGA
GT CGEAtdabbddaed

CAATGECTGCAATEC
TGTAAGT GCCATACACTTCCTATACATCACATTCACTTTAGAAT GAAGAGCGCG
GeAGAAITetwsEd TR AP2 nucleic acid (SEQ ID NO: 32) encodes a protein having 495

I IT1 | l | TTLTT I(FFH]HN%- %?A% 15 pEgéW%%g\%%Aone-lener

aﬁﬁm&ﬁE@T CTGCAGCTTCGGECGAGAAGT CTTCTCAGGECTGGT GATGCGAAG
CCTATTCGICCCGEIT

GTCJACAA
AL TGT%QE@%@@%IME@Q%@EH%@@%W&)

CCT Grat oL E XA S afrt X e Bl 1o L e (b Mo E e B2 npEKNR VPG
AAGEEN DTS ARSELKATCY YNVKKQEQVHLWSHAEAALSANGKDLKASAMS Y SPPANKIMAELVVAKN
AT GAAGGRTCTSAGLCT T I I AR AQEGAARTABETAACTINCTCANNGECUIKRHVPTAGLS
AT CCABGXFTANIVEEGKVDVTMNVVSLFENRTTWNV IAETKGGDHNNVVMLGAHSDSVDAGPG INDNGSGS
IGIMTVAKAL TNFKLNNAVRFAWHTAEEFGLLGSTFYVDSLDDRELHKVKLYLNFDMIGSPNFANQIYD
GDGSAYNMTGPAGSAEIEYLFEKFFDDOGLPHQPTAFTGRSDYSAF I KRNVPAGGLFTGAEVVKTPEQV
KLFGGEAGVAYDKNYHGKGDTVANINKGAI FLNTRATAY SVAEYARSLKGF PTRPKTGKRAVNPQYAKM
PGGGCGHHTVEFM

The disclosed meLAP2 has homology to the amino acid sequences shown in the
BLAST data listed in Table 11D, 11E and 11F. This data was analyzed by the program
PAIRWISE BLAST.
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TCAGGAGTATATATACTAATTCGGTATCTCACAGCTGGAACGTCATTGCCTGAGA
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AACATCAACAAGGGAGCTATCTTCCTTAACACTCGAGCAATCGCCTACTCTGTIG
GCCGAGTATGCTCGA
WOl 0080 02GECCT TCCCAACCCGCCCAAAGACCGGECAAGCGT GO iAMEmh2963
CAGTATGCTAAGATG
CCTGGTGGTGGT TGCGGACACCACACTGTCTTCATGTAA A di scl osed
meLAP2 nucl ei c Tabigll (EﬂAMN@esﬂ%)foenmﬂem a protein

Gen

—WW
Index/ I%egé'gg.eg

cid ract g

Q-1 D NO

III'\C

’2’2\

PSS Y

Tabl e 11C. Encodd

L= LA N

%t‘}ht hg:entltlyet
rreLAF2 protein

sequence

Expect

glléﬁﬁ@SiD NO.

SQGVWGEPFG
FSDAHPEKNRV
CNCHKDTVEW

amhopegiobdd SLA

ARfeK PRV ROBE) (NKI K

Cfaccharomyces

eKAﬁ’@‘?YI\I\/KK('F(

YA TI 179/479
(LKDI MAGVERDQS

WHIASHAEAAL SAN

248/479
(51%)

DLKASAMSYS

9e-71

gt | BEARK? MAEL V
SQAGDAKAI GA
QEDGKNLASL V.
SVDAGPG NDN

| BAROP SRSERRIDY PEN

RN LAGTLGAE!
A SLFE
visiae

eI WU kg%%s H

DKRHVPT

RTTVWAVI

e

9e-71

gi | 3TV FARALT
FDM GSPNFANQ

GDGSAYNMI'GP,
GLFTGAEVVKT

KLFGGEAGVAY
KTGKRAVNP

NS NNAVRFAVWNT AEE

(A i¥Pprotein

AEEAED DY B FDID(
QY / _
DRIS7RERGETVAN NK(

IHT\E

B LGOI
{36%)

DGLPHQPT

Al FLNTH
M-5—Th

Al AYSVAEY

AET KGGDH:IN\/VI\/L GAHSE
¥ YEAaloDDR MISLYLN

AFTGRSDYSAFI KRNVPA(G

{53%)

ARSLKGFPTR

d..nml AR2

2e-62

gi

s °Abhol og
BLAST dat a

m no ag

Jidable 1

vu ATA—A~

i a3seqL

1D, 11k a 1l F.

Mycgb@%ie

was—anat-yze

0Dy theprogram

PAF-RW SE"BDKST

53 VO

\I@;ﬂ‘lot he
?u s dat g

2e-62

2005/ 019251 PCT/ |1 B2004/ 002963 Tabl e 11D: TBLASTN
results for meLAP2 Gene Protein/Organi smLength

ruDPPIVity Positives Expect

I ndex/ I dentifier (as) (9
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precursor, (37% (52% vacuol ar / Saccharomyces
cerevisiae g@i]6319763 am nopepti dase 563 180/ 479

251/ 479 8e-71 yscill; Ape3p / (37% (52%

Saccharonyces cerevisiae @iJ15839805 hydrol ase / 493
WH62bebaM2886/ 440 | e- 63 Mycobacterium (36% (BE391B2004/002963

t ubercul osi s gi J31791596 probabl e 500 159/440 236/ 440
| - 63-tipoprotein (36%4-(53% ami nopeptidase LPQ ./

IWg:obacteriwmebml.ﬁmphiﬁﬁa%tﬁﬁesei L ?ﬁ@Nkﬁ%hﬂ%
237,445 le-62 am nopeptidase / 8)

PS(3mthmGCEtETéEﬂGU@ﬂdTﬁﬁmECTQﬂCddd&ﬁﬁéﬁbﬁCﬂﬁGﬂCﬁﬂtyTﬂﬂﬂf&ﬂTﬁGﬂGﬁGcCCCGT

485 TIRLAMTEC PR HEACARCAPSCIFF TCAICARCAAP QT@CQ@@G{\@E@gTATCTCTCCA
(45 GT@’S%‘*FE%E%E%’%@“WE@% s%lmw SPEF GpaCCATSGA
SRR/ RN e b i v aﬁu ABGCAG

St &W&%@Tﬂ\ﬁ%ﬂ@b ‘r.a?c'r'r GTTGACCCCTCTAGCC
PC] I' ﬁ@%&@%@&&A’fﬂ’@hh‘ﬂGhpoETGcalGé&'EBTﬁmmidzﬁTzfchcmmTcCG'I'

me | AR2ACEATE TENAT LTI TAE A BCHATGE SARCACTIG GEC TAUTATC CAAP A FERC GEGOCESATATC

o LA SR A ﬁ?@%@@ cccgacmcicﬁﬁigéifé
am ﬁ%@ﬁcﬁﬁé&%\%ﬁiﬁ?ﬁ GA GATCCGTTACCCTARAGTCTECT

GCGAAGAACCCARCCGETGCAGTTCCACCTETTARACATTGCTTCATCCCAGGAGACAACTATCCCAGTT
ACTGCGTTCCCGGAAARCGATCTTGTGATCGEGTGAGGTTGCTTGECTCAGCAGTGGCCATGATAGTGTA
GCATATCOTEGCTTTCAACCGTGTCCAGGATAGAGAAAAGATIGTCAGCGTCAAGGTTEAGTCCAAGEAA
TCCAAGGTTATTCGCGARAGAGATGGCACCCACGGCTGGATCGACAACCTTCTCTCCATGTCATATATCG
CGAARCGTTAACGECAAGCGAGTACTACGTCGATATATCTGATGCTTCTIGECTGGGCACATATCTACCTCT
ACCCGOTTGATGOAGGARAGCGAGATTGCACTAACAAAGGGAGAATEECAAGTCGTTGCCATTCTCAAGG
TTGACACGAAGAAGAAGCTGATCTACTTCACCTCTACCARATATCACAGCACCACTCGACACGTCTACT
CTGTICTCGTATGACACAARAGGTCATGACCCCTCTCEGTCARCGATARGGAGGLCTGCGTACTACACTECAT
CCTTCTCGECCAAGGGTGETTACTATATCTTGTCCTACCAAGGTCCAAATGTTCCATACCARGARCTTT
ACTCCACCAAGGACAGTAAGAAGCCTCTCAAGACAATCACTAGCAATGATGCATTGCTCGAGAAGCTGA
AGGAGTACARGCTCCCCAAGGTTAGCTICTITGAGATCAAGCTTCCATCTCGTGAAACCCTTAATGTTA
AGCAACGCCTACCACCTAACTTCAACCCACACAAGAAGTACCCCGTCCTCTTCACTCCGTATGGTGGCC
CTGGTGCCCAAGAGGETRAGCCAGGCATGGAATTCATTGGACTTCAAGTCCTACATTACATCTGACCCTG
AGCTTGAATACGTTACCTIGGACTGTTGACAACCGTGCAACCGGCTACARGGECCECAAGTTCCGCAGCG
CCGTAGCTAAGCETCTCEGTTTCCTCGAAGCCCAGCACCAGCTCTTTGCTGCTAAGGAGGTGCTGARAR
ACCGTTGGGCTGATAAGGACCATATTECAATCTGGEGCTGGAGCTATGECGECTTCCTGACCGCTAACGA
CCCTCGAGACCGACAGTEGTGTATTCACTTTTGCTATCAGTACTECTCCTGTCTCTGATTTCAGACTCT
ACGACAGCATATACACTGAGCOTTACATGARGACCETTGAACTAAACGCTGACGGCTACAGTGAGACCG
CCGTGCACAAGGTTGATGGCTTTAAGAACCTCABAGGTCATTACTTCATCCAGCATGGAACCGGTGACGA.
CARACGTCCACTTCCARAACGCCGCTGTCCTTTCCAACACCCTGATGAACGGCGETETAACTGCAGACAR
GTTGACTACTCAGTGETTTACTGACTCGGACCACGGCATCAGATACGATATGGACTCCACTTACCAGTA
CAAGCAGCTTTCTAAGATGGTCTACGACCAGAAGCAACGAAGGCCAGAARAGCCCACCAATGCACCAATG
GAGCAAGAGAGTTTTGGCTECCCTETT TGETCGAGAGGCCAGAGGAATGA

A disclosed raDPPIV nucleic acid (SEQ ID NO: 34) encodes a protein having 775
amino acid residues (SEQ ID NO: 35), which is presented in Table 12B using the one-letter

amino acid code.
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run1

@T Q

SQSDDG
SLTPLA
P% DRFALWFS

BﬁssquTIPv

CAGTCCGACGATGGA
CPhE Bobibstd LDAPIRGAHT GotohigAGGRGAACACIdACT iehCsTdHotiGh the

GACAAGGTACCCAAG ,
BLASTatabstad antabie oS it anttAbisrdate veg restyzed ovdhespyoseam

PATRAYY

CAGGACCACH

GCAG

AFEHSGEEY e : YITSDP
(:@#W GRKFRSAVAKRLGFLEAQDQVFAAKEVLI@IRWADKDHIGIWGXSYGGFLTAK
- £ QHGTGD
JiSonniel Q@WGG WEWW SopmHG
m@’i ‘h.{-h‘ AT T AALALMELIT DA NDNLSA N LN TN NONCNENG~NT N N\ T

ASST OUOA OI MF[MI\JJ"\I TARACAGCT GAAGAAUOAT OO CUUOOGT ACAT U

CTTACTTTGCCAACTACTTCATTCTAGACATCAAAAAGGGATCG
TTGACCCCTCTA®Bable 12C: TBLASTN results for ruDPPIV

CGCTFGACATCCAGEA

CCCTCAAT COACCCCCATCAACA I\f'"l'

Gene Cf?g%f‘fﬁfgiﬁism"‘ Lengfh | Identity  |Positives ' |Expect
snde A EancAnacoratt)
TGTATATCTGGAACAA] GA GCGTATTACCGAAAAT
gi|z Yabhébgillus 2352 469/761 585/761 0.0
TTCAAT GGT HoaCFBACT GGGT AT ACGAGGAAGARAKE CT T CROBEIACCGGT T|C
GCTCTTTGGT|[FEPep:idyl-
CCTGACCISTCWA?P?@GFACCT(,CCIZTTTAACGAGACT(BAGTCCCGA ac
TA{"I\f"T’I\TTP \e—
91125 EKAGAACA AT TEBERT T e ACHE R HCEBAGT TR AGRT oG T
TACCCTAAAG
gi | 378CRANCAACOGRACOEPHEEACTREEEACCHESET TAARSATECCT TEAIORCAGGAB- 124
ACAACTATCOGAETI OR74A (35%) (51%)
gi[14330262 Aspergillus niger |3989 224/637 333/637 e-111
dapB gene for {35%) (52%)
dipeptidyl
aminopeptidase
type IV, exons 1-3
gi1621278 Xenopus lasvis 3337 244/752 375/752 e-100
mRNA for (32%) (49%)
dipeptidyl-
peptidase IV
gil6978772 Rattus norvegicus 4835 246/742 373/742 8e-98
Dipeptidyl {(33%) {(50%)
peptidase 4 (Dpp4)
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ACTGCGT TCCCGGAAAACGATCTTGTGATCGGTGAGGT TGCTTGGCTCAGCAGT
GGCCATGATAGTIGTA
woGasTAdis6T GCTTTCAACCGT GTCCAGGATAGAGAAAAGAT TGT GAEEETIGAMG3963
GITGAGTCCAAGGAA
TCCAAGGT TATTCGCGAAAGAGAT GGCACCGACGGECTGGATCGACAACCTTCTC
TCCATGTCATATATCable 12D: BLASTX results for ruDPPIV
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0.0
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0.0

CATACCAACAA
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91 [ R EAEACCAAG
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; %M@wm

748

CAhaacART EadPAcHAR

86/349
£HATGCAT

Be-93

51 [ B5EABT ACAAGG

AAACCCTTAAT
AGCAACGCCTA

(PEPAidase IV /
CEACCTANETF CAA

(G ERAGGT TAGCT

@dd TGA

LACACAA!

ATEAAGCT
(33%)
BAAGTA

(O VECIiEE)

{50%)
CCTCTTCA

ble-90

CTCCGTATGGIGECC
CTGGTGCCCAAGAGGTAAGCCAGGCATGGAATTCATTGGACT TCAAGT CCTACA

TTACATCTGACCCT,

Tablp A2 RASTR sl o RERRE A cancoooe

AGCT TGAATACGT T

Gen&lLAAGI TC
IndGOGH

9 | 28 & Y GaaeT
TCCTGACCGCT
CCCTCGAGACO

in/Organism

CTCGGTTTCCTCGA

JAVAVAY

Length

ANBEBCCAGBACCAGGT G

Identity

[TTETGCTCGCTA

Positives

Expect

rgillus

AT AR T ATATTGG

(5T GTATTCAC

NATCTGG

TTTTGGTATCAGTACT

se=icelesidiceacee)

GCTCCTGICT|

0.0

gi | $eleddd TCAAN PGl 1 dipepridyl
IApACILAACZGT TACAT]
CCTACAGIGAGMEEgErgillus oryzae

ACGACAGCATG

771

448/769

568/769

GAAGACOGEFGAACT ARACECT GACG

p

0.0

gl | BEEVBEGACAAGEIPEATIGBET TTAAGAACETCAAAGBTCIRPTA(

ﬁptldase type

CATGGAACCEH
CAACGTCCACT

TCTAACTCCA

GIQCTTTCCA

(35%)

L 3IPTCIRPCCAG

(52%)

ACACCCT GATGAACGECGG

e-114

9 | B ERETACT]
CTCCACTTACOAGEA
CAAGCAGCTTT]

%%*Eﬁ&g@mc
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di scl osed r
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S (C

GSBOAGACGAATEA A
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E(\I D__NO
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e o Ly

I\/KL LSLLM.AG AQAI VPPREPRSPT
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nuclgjg
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KLLT
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YKE

which is present ed in Table 12B using the

es that encode

éA&ég‘ %@%@gpro tein

EXGX gubnegtideSbf bioldgNQlly3bdive portions thereof. Also included in the invention are
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ELEYVTW VDNRGT GYKGRKFRSAVAKRL G-L EAQDQVFAAKEVL KNRWADKDH
| G WGXSYGGFLTAK
wol2ebdRORMFTFG STAPVSDFRL YDSMYTERYMKTVEL NADGY SEpTAVilHS) 962963
KNLKGHYLI QHGTGD
DNVHFQNAAVL SNTLIMNGGVTADKLTTQWFTDSDHG RYDVDST YQYKQL SKW '
nucMW%@an@h&ﬁfﬂﬂE@ﬂﬁegﬂhsmbﬁm nucleic acid
ruDPPI V_has honol og(i/ t‘%&%pe am.no acid sequences shown
molechle may bsingte-3iEngded p -frepdefe 10C, | OD and 10E

Thi g, #&OX ﬁ@éez@@@ild%%ﬁgn@ﬁetahﬁatﬁfe@}ﬁ@ﬁ c\ﬂyﬂew\ﬁecﬁ\salse@ierem a
5 FoPACK Hcleid AR one i o Hat X O

“maRuret &irny Crageoly sptide ogeroteinidiselpsegd 1@@@ Priesass inFrpgéant is the product of

a nalggglg)(/ | dent | fcgggepgxgi%bxgrg%ur%?ﬁﬁo Wt ﬁg?c%pggg A?g%{;/?mra ly occurring

polHePERS, bELtLrsBERH prapReeih Mclides, )w@eéﬁ]o?)kﬁﬁﬁﬁ’g‘lé&ﬁ] le, the full-length
erglbl | us ory}gae 4771 448/769 568/ 769 0.0 p 8

gengpwéuths:)od &/By/ghegio ysmgmcgemuil@ﬁm@w&lmtag@gg%@ed as the

oS B TR L0 e v

“maturd’l formaaj3ts, ggia b@@fay(o’ﬁﬁ)ﬂnﬂ‘;ﬁﬂ% xd'mp@ht dydsult of one or more
am nopept i dase pe IV, exons 1-3 giJ1621278 Xeno

naw&éw@umwrger&mszteew %W@YI@@ i NTATY 5 HogT ost cell, in

oo AR, BB Y HSGHE HEE B o o
of a(pBB,%aptﬁMi)protpapnclddesélelbk(aMf tba NvienaipabmethEmiiie residue

= R R W T

leadBPSdqheNRS TR Bhturd ﬁﬁﬁ%‘sﬂx@rﬁdnﬁ b%i‘ec(lfb‘é} pé¥perftilE or protein that has
residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through
N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising
from a precursor polypeptide or protein having residues 1 to N, in which an N-terminal signal
sequence from residue 1 to residue M is cleaved, would have the residues from residue M+1
to residue N remaining. Further as used herein, a “mature” form of a polypeptide or protein
may arise from a step of post-translational modification other than a proteolytic cleavage
event. Such additional processes include, by way of non-limiting example, glycosylation (N-,
O- and W types), myristoylation, phosphorylation, sulfation, N-terminus cyclisation, or C-
terminus amidation. In general, a mature polypeptide or protein may result from the operation
of only one of these processes, or a combination of any of them.

The term “probes”, as utilized herein, refers to nucleic acid sequences of variable
length, preferably between at least about 10 nucleotides (nit), 100 nt, or as many as
approximately, e.g., 6,000 nt, depending upon the specific use. Probes are used in the
detection of identical, similar, or complementary nucleic acid sequences. Longer length
probes are generally obtained from a natural or recombinant source, are highly specific, and
much slower to hybridize than shorter-length oligomer probes. Probes may be single- or
double-stranded and designed to have specificity in PCR, membrane-based hybridization
technologies, or ELISA-like technologies.
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gi J2351700 di peptidyl- 765 218/341 270/341 0.0
peptidase IV / (63% (79% Aspergillus fum gatus
wP0d28405 prolyl dipeptidyl 771 213/ 344 270/@4¢hr20dd/002963
pepti dase / (618) (78% Aspergillus oryzae 9i 11621279
di peptidyl- 748 118/ 349 186/ 349 8e-93 peptidase IV /
( 33Phe temB Ypoldmdd pusleicaaesdl mol@d;ﬂa,ﬁfsmhdcq)lmeindgsloné’,aﬁhich is

125/.375 191/ 37 t d IV /I (33 Ho
sepaan igen 41 B scifmeaialis, STich ey st B VAR gOL8 of the
nuclAOI QL. PO}, A 18 RGN nhdeRtaidis ARe of ‘sétﬁx%n@épﬁﬁit:h naturally flank

I ndex/ I dentifier (as) (%9 (% giJ2351700 di geptl

the msem @81,417(62 S%Jen@qs located gidhe $'danyk3’ +tvmm( g meci@s)amd) in the

s SR 45 LU PR B, 0B Mol

vanéﬁﬁ@ﬁﬁd)ddn@ﬁtsow 1ated EXWC dd:lﬂ Qﬁﬁlbﬂﬂés &ﬁl;oﬁﬁih/ IE’@&han about
87/ 733 e-114 am nopepti dase type. (358) 528?1
5 kbaépké»s dikby 21kb, hklydkS K on®1 khog nueleof ﬁeaswncws igh gﬁfmély flank

the é%%élg éélggré%ig&ge @%&8&?@%&@%@ 8élgﬁ§upﬁsg§c0{%f ﬁrorg Mnch the nucleic

acids deriodd. Md}é&&@, ane 1éNEatecH munﬁpﬂmd tabeul, such3i3 %WcDNW tolecule,
acchar o,
can %e substantlgﬁy %‘ee 0 otiexl" c?éll%?ar material or culture medinm when produced by

recombinant techniques, or of chemical precursors or other chemicals when chemically
synthesized. Particularly, it means that the nucleic acid or protein is at least about 50% pure,
more preferably at least about 85% pure, and most preferably at least about 99% pure.

As used herein, the term "recombinant” when used with reference to a cell indicates
that the cell replicates a heterologous nucleic acid, or expresses a peptide or protein encoded
by a heterologous nucleic acid. Recombinant cells can contain genes that are not found within
the native (non-recombinant) form of the cell. Recombinant cells can aiso contain genes
found in the native form of the cell wherein the genes are modified and re-introduced into the
cell by artificial means. The term also encompasses cells that contain a nucleic acid
endogenous to the cell that has been modified without removing the nucleic acid from the
cell; such modifications include those obtained by gene _replacement, site-specific mutation,
and related techniques. One skilled in the art will recognize that these cells can be used for
unicellular or multicellular transgenic organisms, for example transgenic fungi producing
EXOX.

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the
nucleotide sequence of SEQ ID NOs: 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, or 34 ora
complement of this aforementioned nucleotide sequence, can be isolated using standard
molecular biology techniques and the sequence information provided herein. Using all or a
portion of the nucleic acid sequence of SEQ IP NOs: 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, or
34 as a hybridization probe, EXOX molecules can be isolated using standard hybridization
and cloning techniques (e.g., as described in Sambrook ez al., {eds.), MOLECULAR CLONING:

A LABORATORY MANUAL 2™ Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
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One aspect of the invention pertains to isolated
nucl ei ¢ acid nol ecul es that encode EXOX pol ypepti des
woodi@bQi cal ly active portions thereof. A sedimghed®ozess
in the invention are nucleic acid fragnments
sufficient for use as hybridization probes to identify
NY, EXQxargintmbelger ahi@Ede.),cCarmets PROTOCOLSEXGROIHNARR BaoiebGy, John

_ fragnents r as PCR priners for the 10
Wlle)éﬁg?gqnﬁﬂ%%w&o&ﬁk’mi 5?931‘}1.1; ation of EXOX nucleic acid
Ol Beiidie §cid%?_tﬂtsiﬁd%fg§{nedaﬂ be P18 Ming elgme'rﬁaﬁm &4 alternatively,

. 11
nmol ecul e” 1s inten to include DNA hol ecules (e.qg.,

genorpioNIN 4y agyeteoplate abiAyprofivie nbgwvleetidd prigers aciiding to standard

. f th NA t [ 5 .
PCR SBRLFOTaB LBt HRHPBOAER0 O ELTPRLC SRIFBL Bnd
appropBhte Veétor &1 cHaf REFERE by DNIA ReqRhsmal 2. Bafthertidee,
nhucleic acid nolecul e may be singl e-stranded or

oligonisigotidescorzeaplendingrie BXOX mgleotifle seguprres gan by pisgered by standard
tur.e. X_pol [ in, a "mature"
Symh%gcrtﬁwdg]flcﬁgégpe 'VB%%%%%F%?&?@S%YQ@E%%SM in the

praassed héreine tHeiterin i*Sligonaclpsidilcefenfto aSefieddtt linkad hycleotide
occurri ng pol}/pepti de or__precursor formor gropro ei n.

residuppevhigh ohganuglegtidehes myfBeeytoumbenet nysleatide bases e be used ina

othehN 4 . L dBat N
P RRERE A ELALE S Ui O U0y e R o,
genomioror eBpUnshiquenapend.is Beéekido amplifie kynfinn, omegvebkthe pfasered of an

. as the ol tide cur .0r _proprotein encoded

identigg), sifilare coBIRITERIAIRNE o KOV d B PBRGEIAY colhgh B8 1 or m

Oligoftidi&ftitles 8&tabfsePorti6rs ¢Ifa mRid 48id bifleRoeai abdht F) nt, 50 nt, or
result of one or nore 10 naturally occurring

100 npindergb,i preferabdpabons 18 nbtp It in dgogthp Inere qnbodimentof the

. el | r host .cell. |. .G t ¢ [

vl o R LhpobBog KR A8 PRSIl AR 5P inge

would filthelf &mprize &t leadt Gedpdiby@aepiucretidss qiISEEIM NOw Rples, 1 hel4, 17,
cl eavage of the N-term nal rre}_ hi oni ne resi due encode

20, 23,96+ 36 3P rfitt4a Pt BFCTBIBIENLCIAL QHgonETleqtides mayheghemically

synthgsliﬁﬂ‘éﬂ@‘ﬁx fa1d v 1804k B@%&de or |eader sequence. Thus
a mature formarising froma precursor polypeptide or
pilotugither tehviod naent 145 iselsfed meslelt acnl hipleviie of thredgiehtion tomprises

is th term nal nmethi onin woul.d have resi dues .2
a e 45ROTRITe Qi HYPBIFTEP FaHb DS S Ue SHRIREY S1PTHRISEQ ID
NOs: DBS.18, o) 1e 17 A0, 2818, 2932/ or 34,6 alpoftidrOsfMthrusiebide fegdice

a precursor pol yp?ﬁl de or protein having residues 1
(e.g., 2 Gragmentrthaiieian he aped\astaprabael primef)2 fragmeans gaeodingonpiologically-

. residue. 1 ' . M s ch }
v SR B PO AL R m L o fmentry o
nucledtitelsB@ienas shRin BEQ@IID N@s: 208t 8)r1¢. 14, A7 ®23a26, 29, 32, or 34 is
pol ypeptide or protein 2Q may, arise froma step
one thapistsutiicansly sprpirareniyite feANcloAties SrgrenargAown n s8Q D NOs: 2,
r | ya i % . i es
N A R T L S
mism4tbhes to the rackkotddé yapmence shpwinsh SEQAD WOs: 2, 5, 8, 11, 14, 17, 20, 23, 26,
hosphoryl afi on, sulfation, N-term nus cyclisation, or
29,3 r%‘%rﬂl‘ﬁr%tt"élm‘% el diple¥eneral , a nature T
Pal | 4 Rfp SRS ARESALTbOM
B B B g Hilrs g WA CARrO Db btcen base
pairing bytwekn hheleotid2auiit of & enctelcpesbmsleculasThe tetm Fbidding? @icans the
.refers to nucleic acid sequences .qof variable., |ength
physicgl of hemiry) TeaRa beft erb e PelRRidasPriomPost R ed
polypdfifdefbr coMipRBANB Voninat B HRFEITEBRIUILg ifelddes i6n@0fbronic, van
ependi ng upon the specific use. Probes are used in
t he 61
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detection of identical, simlar, or conplenmentary

nucl ei ¢ aci d sequences. Longer |length probes are
woaRei@bdy obtained froma natural or reconbi nants2004/002963

source, are highly specific, and 30 nuch slower to

el B BB BB TR P B B St e
or lidtects PRIt ifiietattibis MeRbe &ﬁ-ﬂ@g}%ﬁi@aé ek dFRfs @aﬁ@m,&%lypepn de

t echnol Sgl es, or. ELISA-1ike technol ogies. 59 WO
or ouByuprdoDEcthindingpiers (o tresgiony feat de nat take plage Buough, or due to,

MR B R, KEET 0 By A pgani
cheﬁﬂucﬁlhnahﬁedmesent in the nat ur al source of the

nucl.ei ¢ aci d. P(%(iferabl ,. an "isolated" nucleic acid
i s frasaegts Reyidedhersin s defingdzs spanengesrof #h leastigontiguous) nucleic

a6 15 gy SRGHEREES fREAATRISY D
hylwidizdtienon geeraseof mmﬂmmmldhoﬁ ﬂoespmdloawmmucdl 0f&m epitope in the case
of B30 sl TSR KB 3 OO BE AP SH T8 BTl gequence.
Fr ﬂts"ﬁ?@%e dérivieR frofn Kby cottikRoushdéon df Kfuclde acilf %r Qr'hmo acid

kb of nucl eotide sequences which naturally f
Seth@cemf cheice. Rerivatived ase uuelelcracmqmr@es)mwm tabid sequences formed
fro%lgtHe @ét:jv?é c%gﬁrpégﬁgér ee tSheI‘ Eix?er@tfé\r'{lqo&%g dn&F E%a}lfmn or ggmaf su%sﬁt%tlon Analogs

elrc

areMRtRUHcd seguettensr &nﬁﬁ%xd@hembﬁthaﬂﬁhv@&ﬂsnﬁeture similar to, but not
sybstantially free of other cellular material or

ideptigal t): sheRabVE ﬁpmﬁglﬁidpblg (glﬁfggéir%? it w@t@ﬁmahgmertam components or side
t
cha%rﬁg%ﬂ%%#gﬁlmgg S‘%em cal anl ynt ESI zeéﬁhggr‘%%g%?rgir yy have 2

similar oeenpositdumetabhlic mnnfhtgwom@ened towildrigpee Homddogstorloethslogs are
out. .50% ure nore .preferably at | east about 85%
mucl? Btia 3Fgpe st grine pepipisnce ole pactisyliF seeniipipre demiged from
diffefeR@spiicgi n, the term "reconbi nant” when used with
reference to a cell indicates 15 that the cell

r epPriatizss andhanalass|ineayciesfubldenssh er etberdthaw fulblepgthsi€ g derivative
or A5 Vgl R BRI or e RIS ULLORAS 1S, lfyaives o

anafos 1o thel fubleft adideori@bteite of darinvetionihdhady, buf & AOimitétto,
el | Reconbi nant cells c%n al so contai n genes found
mojequles,comprisigregianm ikt afeubstaptialiphomoiogous o themuslerragids or
protBR d;” 'ti?éjm@&ﬁlcfnelri o8¢ H&Sgdlhféh{% by NS 1e&E EIBOIRWO"/ 80% r 95%
artificial meahs. e term al so encorrpasses cel ﬁ
identgpi(with a@rafmdadendcnwlod 896?5%)d:o'gem ourdeit acitihoe anahcb adldh sdquence of

1dex$1}08}ﬁ;1{z nﬁ%: c{olme ttopfagtu %{am Vil etlggthfglé 'ts h]gggﬁent 1sdonebya
conﬁﬁﬁé'h@%l&gg 4668 Sany 18RMACIR TR Art, &W}@S§&%Hfﬂg%umé§@ﬁdld3ﬁ «capable of

and rel at gues. One skilled in thé art w |
hybndmggqtpz‘-be tmmlemhets:é" acﬁ@muznce sncading the dforgmentioned protcms under

el | ni or a
st FioctR S oib tifliont LSRG SoeOE SENR I el FY,
Cuatind Profrecolsan qxﬁo;tﬁwmﬁmom Joléh Wiley & Baﬂd et %ﬂdeY 1993,
nol ecul e having the nucleoti de sequence of SEQ ID
andelpw.2 5 8, 11, 14, 17, 20, 23, 26, 29, 32, or 34 or
a Q f [ ke | eot i
& oS B SOEQ @glﬁ‘@%ﬁ%@q&eﬁéﬁ% BR50AgRHE Sk B8id sequence.” or

varibiielsalisted £ cafer ta $equentel dbamceeiedBE & hbibRigiat ilehucleotide level or
provi ded herein. Using_all or a portion of the
armﬁia afidlevehes @S@é%ﬁﬁl@r‘?&&e dfomyrlegqus nyclsotige sequenges gncodg those
17, 20, 23, 26, 29, 32, or 62
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30 34 as a hybridization probe, EXOX nol ecul es can be

i sol ated using standard hybridi zation and cl oni ng
wol®edbsyes (e.g., as described in Sanbrook etpcalis2004/002963

(eds.), MOLECULAR CLONING A LABORATORY MANUAL 2nd

Ed., Cold Spring Harbor Laboratory Press, Cold Spring
sequiiiddd @bding Gt iV ToRARO6T X OXSdo SRt B2 0483296 Be ehpfessed in the same

eSS AR e ¥ Bl S OB AL R Wk s R AR Y Rpiso orms can
be encvasd h{ élgﬁ’.'f&{t %Sﬁeg%%&ﬂe %ﬁkﬁ@ﬂ,%@%é&@ nf@BotRR sequences can

anpl | usl , or alternatively, genomc )
inchidiAyuclastide seqnpicas encadvhgap g 60X rtl yeptifle ofwpetied othgethan fungi.

i mers gccoyding to standard .5 PCR l.jf.icatio .
Horfologtip B €otidrrsdifealts BERHedg affia fiulgd ¢ ahielly occurring
allelfc) VRASHors Hng rAtati HRIVT SRS 1116 Sdien@dl BeCloRh A6tedl. | Hefologous

by DNA sequence anal ysis. Furthernore,

nucleiciagidrsaguences inelude thosenysieidiapig seanamxesthpfiRicedn sogservative amino

.S ces.ca e.\pr r . stapd [

ocid SERHRERR o2 el B SPOUTEND 2 2R 2 Y 200PH 8 3,02 or 34 s
well A8 apsBgeptedeqiodsesting EROXbiclbgiga nutvien M atiels biefoicl baivities of

series of linked_nucleotide 10 residues, which
the BXOFameteins ot drscmed belaswif £ i ci ent nunber of nucl eoti de

ba. i i r t: 13

oSSR Al Eg % begol Aapf LR of n o
nucléicanid. A strghafinocleic acidblaomprisiep @s QR¥Elisiwminismaptecbby a stop codon.

A GRE it Fiprsses e i SoBU P S A O B PR, PHATG "star

codohntit&iRfte CRIth of of the BitBe "stéP" BABKE nRBEIVIEA AC TG, iocF TGA. For
portions of a nucleic acid sequence havi ng about 10

the purposBOofithis inyentisn,]ADCORF may heanytnart qf eebdingisequen (tithoy without

t to 30 .nt in |enath, ' )
a stabpliy Aoicb oo FRNE EpL i O BERIPhERRE & o R condidate for
codiB€ Fo¥ arBoke Gdk eellifsSprotei) a hiiQimiimisizelrequdiementis wiften sct, e.g., a stretch

further conprise at |east 6 contj guous nucl eoti des of
of DiAGhpyvaeid encodem prateimaf SOgming-acids spmosy o5 29, 32,

8;1‘@ nu&éotﬁe}%%%@&%&erﬁﬁ? Ziﬁ(gn td 18PRE6F ARiLASE EXRDX genes

em ca synthesi ze may al so be used as _
allovps fob &, geABration afipohey andrfirogkradetignedrfor wesl intidsuitifong aidior cloning

X himiReii natn et B Cahit EROR PR BRues TRt Uff fipet. The
probg/%ﬁﬁﬁ? %icﬂﬂ?\zﬂﬁxﬂpﬁseﬁﬁ@ubﬁmﬁm pwfified oliomicleotilld., The7

_ 23,7726, 29, 32, or 34, or a portion of this
oliganucleotids typicaldy)cemprses aaegjon ofnyqlegiidesequener thaghybsdizes under

somucleetdd . .
sinfF ot B Baa Bl 1325 0. 300 D, 250,08, 0 00,

* consBéfiiveisénsaGirfhdmlcttide séduahcd & SEQD N@NRa6)8, b, 14hda72%), 23, 26,

29, 3%2511 iﬁfo&’%ﬁ;&gtgg;nesggga@gish?l%{tiﬁg?&?&lllgesomﬁ? ﬁ\i?s; 3;5,]8],' 11, 14, 17,
ULE iGg ent c : i C

20, 068 SO RTEIRY fobrid b rgota 0 EDE 1. 14,

17, 2923,38, 29r3234rihat it can hydrogen bond with little or

t t tid [
O ApelyPapies: basing pibiolpaically actts pozon Sban EZQX psyPrghds: refers
vephi i) kD fly Sinfif-2 08 neltidc8¥sariBAidARticdPRUan activity of a
0 pcﬁgpreglhﬁg%ﬁ}ébnﬁgeér?n" c)érrpnﬁerrent ar y" Ter gﬁg to ] ] Y )
polyp¥tisio nf Greiinkention Hodgding emtiradermyp as meaguésbinveegticular biological
assaggwcihgq?rtn\gi?hequ ahstgsci(eg%n enQ)lrJ. 951 Rue eig%l:ﬁ §éoglrxlee%%l lex%odiyéea 'Lo?c{lcr:ngically-
active portion of EXOX" can be prepared by isolating a portion SEQ ID NOs: 2, 5, 8, 11, 14,
63



10

15

20

25

30

physi cal or chem cal interaction between two
pol ypepti des or conpounds or associ ated pol ypeptides
woolog@uesaunds or conbi nati ons thereof. Bi ndi ngedmmskend®82963
ionic, non-ionic, van 61 WD 2005/019251
PCT/ 1 B2004/ 002963 der Waal s, hydrophobic interactions,
17, 2@23, 26,29 Bk er 3A tiieacaiet aipolypepitde lowinganEXOXebiblogical activity

(e tipighreBTichet £ EXRX GRS e e GhBe o PsER e encoded

FEONDR PaskeinezE Uy BbaIiNshtleRpRESod B JibPERLAkASMg the activit
porﬂc{?lr%t do %t eltnglgégeplyace thlroughf) oroduelt o)e t he efFeceiacmy

of thepfncodrst ffestiorpef X0 i de or conpound, but instead are
wi t hout other substantial 5 chem cal internediates.

Exogﬁﬁ n%;s%(??g%%ﬁ% Eﬁd? @S defined as sequences of

nuc €ic acids or at | east 4

{ SR aEpR buctlfh Beoliizite ofcleR idmalicueg Ik pigled i B¢

nucle@ﬁd@s%q@énc%@ého&ﬁﬁﬁ'ﬁfﬂ@ﬂb@mﬂ §,i9n10f4, an, 2RI2BORE 20132, R 34 due
case of am no acids, respectlvely, and are at most

to dey@n@:p of the gan¢tieode ngq‘qtlgls ﬁquem@mwp %@%mgmsltbat are encoded
by the bt cot 1 % %e?::‘?; g\gnﬁ'u\gsnﬂ gjysig’lr]fellﬁggo%? 2@,2% I23“29 32, 0r

34. m%btheabmw&n&hﬁ af uwla&eccnmald a&dmmobﬂhe acinenﬁomhasth
sequences formed fromthe native conpounds eijther
nu°1eqﬁl¢ee°@ﬂ1“§ﬂ°6 engingRIPIotQn AVAS AR a0 3CK] SIYFRSE shoyR ¢k SEQ ID

NOs: ANgl 998, I?:lg,a : ,%heﬁ’ﬁ 39C44l ,3 99 L’iﬁ'ﬁ@ﬁﬁloﬁrto ?HE ﬂﬂ%ﬁfﬂ)&)x nucleotide

Séquénce ave’a struciure simlar
sequencisrshowalin 8BQ IDh¥Osal, |5v8 Horipolih 0028, 24) 29 &2, dndodA, ittwill be

IUTURS = SRR MV ETE T X

chang@¥ 1 1k R Aci@EdcfibRced BE tHEEX ORI vhepGdldli thay ekt within a
opposite netabolic activity conpared to wild type.

p0pulamm¢%@@ou$ spseienotushgenstic polyrapphismgdn thesByQahganes may exist
amonge Adivid %?g%ﬁﬁpe%%th?% ? p]glgﬁttldn a5 8 atllgﬁé %{a%on. As used

reve eren r|v I'ves an
hereirg figd teg@ts '@Me bandf "wédombimat berd” refehirnchunadid ol¢oateytcbmprising

if the derivative 20 or analog cantaips di f )
an opefkepding tEed ORF) gheoringan EX%agp@é%rnrsfgaab& » el EROX protein.
Such H&0aY #d¢SRiriQionsdA |tﬁﬂ§a18rfre§JﬁnﬁU%@aﬁaﬁ&' il Shéfucleotide

protelns of the invention include, but are not limted
sequeteg, of tho EEELK genesofypy amld aigsucbgmghgtldmmnaapgs and resulting amino

bst t L ' [
scid rpigrapeain e X0 SRbRantdosy sk At B il of Refifal auge
variatitn dnﬁ%ﬁdt dabetiltef @36 fuBB enaPictYoof R OIYpdIvhdphidas, are intended

preferred identity of 80-95% over a nucleic acid or
tobewrﬂlmdha&me@éwem@h@n 25 identical size or when

Q&v%g r}ugle"ﬁpac% h}%?eg:rqle% %l?féoﬁ%g}% k@ o’l: slﬁlgm%ltﬂeg ?ﬁé(:cﬂats, and,

i s done by nown

thus, mut have @ nubl@sﬁd@n@qndm@ghaa diffes ftoﬁlCthd ﬁugatmab:hce SﬁQ ID NOs: 2,
di zin he conpl enent of a seguence enco

5,8, I dhikTod brinEh Ao 925F GG IBIaRMEL o DAY gangcope of e nvention.

Nucle?&% ﬂl%fécﬁle%%ﬂr%gﬁﬂ&?g R:{ nJh@MC%‘ ﬁ:c W@b@%ﬁ% of the

Exommmﬂnﬂﬁ%‘ﬂ cadl @b isolitedlyasé&d Satissir ienol¥gy o thbl¥fingal EXOX
1993, 30 and bel ow. honpl us nucl ei c_aci

nucleig agiga disclosest horgig mngg@@@ngﬁh 098 o s pegnn g ol g 2

hybnt%gz{doﬁhir&{ésacf:gﬁ taﬁ@ﬁrﬁrhgg %ﬁ%ﬁ@@ﬁﬁ%@g%ﬁg fingehf

onol ogy at” t he nucl level
hybridization conditions.

- 64



amno acid | evel as discussed above. Honol ogous

nucl eoti de sequences encode those 62 WO 2005/ 019251
woPedd/4182304/ 002963 sequences codi ng for i sof arammes4/002963

EXOX pol ypeptides. Isoforms can be expressed in the

sane are anpl-e, .

ot Rt IR ESFodinna, ap (Bl B Socid mgpespior e
insRtion Reat eaensiaacléotiddh irf Rhghtang h@ﬁSdlzéMBﬁsthﬁg’@fﬁ tb@iitions to the

honol pgous nucl eoti de sequences can i nclud

nuglgiq asist malecule GomwEEDe dhairlentida Requruse %‘3%@9@% 296, 8,11, 14,

SHEGhe h n fungi. 5 Honol ogous nucl eoti de
7éggggh%6égbh%g}?ﬁcl ude, but are not limited to,

nat Uin ahdtheramthadirneg, thanheleictacitbis iatleasin®, 25,0 00U0@LRE0,500, 750,
t nycl eoti de sequences set_ forth herein
108@)&65@9‘2{@08%&0@? B %ﬂt@eég’d&%ﬁbe@ Meh@?q}}léfé Wé‘émm an isolated
nuBlf a%icﬁn@l%bﬁe%?%HG&ﬁmhfﬁgfm@i%sot@%&%lﬁ% f%dnvﬁs%gétﬂ%rem the

acli d substitutions (see In SE
terﬂm_"hyﬂnddlz&ﬂuncﬁﬁstnﬁgentzﬁpdlﬁgns“f;‘e;nt@de@m dessribevedriditags dor

hyBETFRE 50 SRR PRaRIsTrh Epugo e Sat e rERasas s domolgous o
eadll @h&agFcAReRma Bybridirddt&adidthi@ept i de is encoded by

the open reading frame ("ORF') of an EXOX nucleic
aci donwlegsrarother s¢lated seqicacasde. as OEBAOES.PAFRoLH CTORPE pWained by

F
o LS HERSH S SO AP i PR BRAR: g
seqikfice’ e&ta&]jrbbc usiﬁ)giﬁﬂt}ﬁsﬂd wel kb watie thevdrt for andeiefacidtgbridization and
three "stop" codons, nanely, TAA TAG or TGA For 15
clopfpg- pur poses of this invention, an ORF nay be any part
of & sGREH RGeRCHLPRERe “Mﬁlgﬂrﬁ 'hy%chg'cﬁﬂ)tn coflditioRtét e?é?gmondltlons
a stop codon, or "both an” ORF be consi der ed
undergduch a:mmbe,dmmerfqrrohgomm]w@dﬁ il hybmhac fa itketargest Sasqluarce, but to no

ottt Shafetbes SelinGorT SRR 4 kT Foetdeb e ER PR witerept in
diffderd RirB@mSehdds. InglPécquentds hibtedifodpelificaIpy e temperatures than
determ ned fromthe cloning of the fungal EXQO

shortyr sgquengess Genarally, g@wsﬁlatqoewtlens e é%‘é@te@\ﬁub?ﬁb%ﬁ %C lower than the
the 0%1:) ‘ﬁ%gg%é&.s‘% t‘ﬁd.ﬁ gg{‘thg Qé{:b}féé Q@qﬂ&w@%ﬁa ﬂéﬁﬁég%t.g&%tre%ﬁ%d pH. The
Tmhothe taopestufe (mndmdmﬁned iongy strefipih, pHrand abpﬂmcmerd concentration) at

typical bst anti al | d. .
Whﬁﬁpgé’%é%sam régg,gaggeggairg e?%%?tyse‘ﬁlepﬁof@%rrqlgﬁ to the target
se Qﬁ%rdt S§ B 1iBrifiB ISR Bl tiYe6d RhdEE: BB GLRRSEy fnté@ént at t excess, at T,

bridi zes under stringent conditicdons to at |eas
5 O%Uxflthe probes2is ogmipicic cqulbiuwpoDypiedly, stgpesnt 350ditrnsd@idl be those

in \iv% e %%}éé’e%ga (?_I‘?_les Ie_-sisﬁ-frtﬁ‘a%‘;ab%ggi Sg\g' de saguense ?f%ti,ou 01 to
1.0 50 @6mABn A6H dth&rRBRS a8 hHANG! 8IS |aﬁ@§ﬂed@mg&ﬁﬂ1@@ rsem MastSBRut 30°C
ID NOs; 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, or

for3hort probey, Paimeat o aligopueleatides (vig, Minkia>0ar) SRGtisheout 60°C for
lon%er pgfobe%t ?xg]'r%lexﬁ Jaﬁd ohégn%:?e% lclgs3 Strﬁ%ntz C%{Ildi%%hs aty%ﬁfo bepéchleved with

Ve por

the E}I&moﬁ @fﬂ%hﬁﬁg ag@:ise Esch a%qomrmabypept i des
exhibiting activity sinmlar, but_not necessarl I

i deRFingalt copditighs 4 ﬂmvw;vo Brosaskilied ipdboant aed 6¢n Repfound in Ausubel
et LD HERY) e S0 SO TR0 S iy 05, v

(1969}9 61306 6;6 Péefarablyeihe caaditiofis agrsm‘l‘t thmmaqdemgs at least about 65%,
"biolo | ctive rtion EXOX" an be ar ed,
0% Ve 0250 08 Y S hosrq‘iwsio eash ogher fyicafly remain
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63 WD 2005/ 019251 PCT/ |1 B2004/ 002963 17, 20, 23, 26,
29, 32, or 34 that encodes a pol ypepti de having a EXOX

wdeaseheal activity (the biological activitimssmodhes6s
EXOX proteins are descri bed bel ow), expressing the
encoded portion of EXOX protein (e.g., by reconbi nant

hy bx@%ﬁ@écﬁﬁ)sdagmglhﬁr W hdiIth?tﬁ}ggx @O&&@smf@r)i(mgﬁm Byridizatipn cofiditions are
t he encode ortion o C I.C |

hyb@@}FVMdfllad’ég}{)ﬁaﬁlﬁ bpfes cqmprisipng é?&sr Jﬁ‘b@?sgﬁ Qg%ggg’e]smM

EDTA ucq &% P§€P d.0%0) prubes ﬁ‘%eﬁS}g afnﬁ%@()flﬁ%@ H&?atured saSIrnoil fperm

eot i sequences’ s own 1 n
DNA 4t 63°T, fdlawedFy @@, or 2¥gre 3@shasrin B&)ﬁSISC @. Gl%difﬁa‘h et 511993 An

o S A S5 RS SRR RSP Bi S sins o
the %gf?é’i‘l%eé!@fﬁﬁ@m@l@@ 528 19, 1817120, 28426,99, 320r 333 orrééponds to a

10 34. I'n anof her enbodi ment, an isol ated
naturelly-esicorring rcheid andimolastile; e used/kareinom "nerally-occurring” nucleic

B R LR A R RSO 0 o
1nn:ﬂtﬁve (3% eRdoded 4 naBal pddteinr 35. I n addition to the

fungal” EXOX nuc] eotide _sequences shovvn i n
2, nga sgcond embediment, a gugl elczgyld muewt afjis hg}m)dlgqple ;otthe nucIelc

ac:ld\[%{é&lemﬁg corﬁ'@x@ ug% h%tn%gleﬁéfdé & lShE?jIEU N%hf 5ar8t lf hqt 17, 20, 23,

changes
26, 2982 a8 32100rdfag€he$1&q Hﬁh@mr@bnvtteieEX@)@qumdpemnddms wﬁ;noderate

sk oo R B e o B SR B aton
concgﬁ&%h Hg%ﬂdlgé!ﬁln ih m@c SEDeRSarddstsBivtion, RSRBBS hAN100 mg/ml

to natural allelic variation. As used herein, the
dendteredsaltimyarspemaPiNA aetiShbiailemeddyoae or afose wagheir: 1XiS$C, 0.1%

SDSa aﬁbga{foét%%u' C%g]%g' 5! %%tes? e?lg% )??gl% @g é}fg &%own

w1thli)ri PleQirD See? 0. gSUalubétet Ez@l(ecﬁ|)| B3¢ Cvar it ProT®coasiiN MOLECULAR
pi cal I%/vresult in 1-5% vari ance in the nucl eoti
¢}

Blomugg]@b feyiSh Somsx W . g:gﬁgspeg}@ﬁyl 9905 GENE TRANSFFER AND EeXPRESSION A
r esulting amno acid
LABB ym)rN%‘l g\ég d&%hftﬁﬂ%é%mm ypepti des, which are the
r e$m htthinf embddimant, ahhelkicacidthat iahjlondizabde toithe nakdein@tid molecule
alter the ti onal .t t
compgi sl e tenes b SHE BoRDs! fue i (ool 28y 86 29,32

or 34 B?frh@ﬁ@r% |28 0l0g8r ARMVEAVE therBbE LBl cBfditloADbEEW s@sngency, is
encodl ng EXOX proteins from ot her speci es, and, thus,

prowm Amwrdimitingekevpledd lew giringercyinAridiationeendiigmarhe

o5y ASPASRR, A0 0 sty Bl B 3 . o

PVES 090 Picoll NE29-BEAt lwﬁn%/nhlldéha&hﬁ:d aslntbnnpbec DINDS, 10% (w/v) dextran
corr espondl ng to natura

Il el
CHE RO RIS O e
nadyFB08) B8 EEASIED 02 QoRETBIRNS DSBS I R e

welldhown(inthd ot herseniployd far cibybspedies Aybradizationkle See, e.g., Ausubel
according to standard hybri di zati on technl uesgy!}/réggns NY,

et als(adp , CHRANTHROIPF B NIYiaHEG AR BIgWOGp
and ﬁggéfeﬁzl@%,/ SAPRansrar AND EXPRESSION, A LABORATORY MANUAL, Stockton

Press, NY; Shilo & Weinberg, Proc Nat! Acad Sci USA 78:6789-6792 (1981).
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Accordingly, in another enbodinent, an isol ated

nucleic acid nolecule of the invention is at |east 6
wonobenksdes in | ength and hybridi zes under strGTIB2004/002963
~conditions to the nucleic acid nol ecule conprising

the nucl eotide sequence of SEQ ID NGs: 2, 5, 8, 11,
Codgbrvative Midthtion8, 26, 29, 32, or 34. 5 In another

enbodi nent, the nucleic acid is at |east 10, 25, 50,

10040 a&ﬁ@mnft@ﬁatuﬂaﬁgroccﬂa@@l@ al1dBOVariznks FEIONIsefisnees that may exist

nucl eotides in_length. In yet another enbodi nent, an
in the paplation, tha ckipd ARisrawilb FXgr aPRFFCie A1t Ayages 63 be introduced by

e ergi

Bl i S fRohdPathAgof SBOID NOE 508 NENEL 10,2098, 26,29, 32,
or 34nthemble katliag de sieanigbeinahe aliniriocaesd fequeritgbof tie zad:oded EXQIX proteins,

withjiig byt hl ng 3 ndggmtlg ggﬂ):tjp? lg q%téci EW%&?@Q&? ?r%)fa:q'xepﬂg tnuglgg{tlde
subg'thQﬁbrg" léﬁﬁ?é @ £R6H a&lﬁ @ﬁﬁsﬂtﬁt’ﬁﬂi@ |a9%n£€sse@ﬁ1§? fanfifth 8¢i@ Gesidues can be

sequences g., orthologs, paralogs) can be obtained
madyyin thosequenndef SEQ E NRisgh & 05 ihdénts, Ziyb‘i i2d 3&t33p0r 35. A

no W th all or f t

nofegtroftle et iR il g Aottt Aloerb iR e g ove

seqidrced OF tho BXICEX Ercﬂ&hﬁwhﬁ@&t'a@bﬁﬂé tef tadlegicsll Afiiitg whkbeaban
used herein, e phrase "stringent hybridization

"esssotiall tatrmosacld @s@lpg ig req@isnddior peshdiolggigakacliiteh a probe,
g;'qﬁ? ghegfn %?é;féﬁl& aBito %cra\f”gét vdgrygé:ﬂin ﬁoﬁa‘f) aétﬁty » 385 o the

nat@@heh ﬁolnﬁllsﬁlﬁﬂ&n&ﬁqhteﬂxe}piemsd fortexanpleuhd hblb@r to degrade other
different in f rent C|rcu tance

pro@g}fuéﬂg@ga% EﬁS} agzgg gplps,eg\éﬁ Bhgﬁ? proteins of the invention
faRly 1Al cRb 28 Hﬁ&ﬁt@&x AsRB284d5 Yor which

gtr ngent o |t| gns are selected to be about 5C | ower
consématmersabsmmtdm cambe metle aregvelbkmowr Withinfthe ait.Hane of sklll in the art

RSy Ak R A T O QR s

coddh 'f(ﬁ*’iﬁétﬁwnﬁﬂéb @d?ﬁbeﬁﬁ@élﬁb@ toeM £RNEEsHalQidedr}aldtoledMd Bfstandard
50% of the probes. conEI enentary to the tar%et sequence

lnwescﬁuz@e[r@orpngdtvgk@ Qubsg@q;}% deletipnsey adpitiops mlﬁch alter, add or
dele%é le hﬁ%lh%ﬁ(gﬁtoga?ﬂﬁﬁ %Qﬁ%ﬂ@%@e Bg%ﬁizlrﬁgak (c)ig @'B @yntaets?{han 5%, more
typlemltuy lesi)ﬂhmu %) Tty m embotisd seguencegentconsrdativieomsativisl’ vihere the
b e e B ek 5 g i

S OdA HithdrABpdcPbf @k Wenﬁ@xlx b&taidd toRtdclbicdlaciPmBleduids Qndo'aﬁlg EXOX

tenperature is at |east about 30C for short probes,
protefisiteat sontrinaihanges i Ao ast&lsreéldugs thatlgge not eseerBiol for ﬁCt&ﬂﬂf Such

ex i Bl h SRR b BRSSHRRRER T5 8, . 16,2,

27, 36 ¥Lss Yittrbraintdislogidall dctioity. Th otle sinbbdinieat, gk iBglartd wcleic acid
such as formam de. 30 Stringent conditions are known

moleenle hersprisek ainuelgotide sepuense eneasding  profein.rhfsenthe protein comprises

AT

ID K03: 4669312615 rscbermbhby, 30, be, (ﬁ@SdPidf@ﬁISly,athEpﬁdlﬁh ehtwled by the
sequences at | east about 650/ 70% 75% 85% 9 0%
nuchEmgeb Eaecle 198 AR §OThaE0lag toSHRHT YDsc SR RgD NOS: 3, 6

9, 1? efgall @hﬁg tZW%'iz gﬁsﬁg §9 %55 ]mtjt? gyréfg&g%t fﬁ)%ut ﬂ)"p rhofHo?(fg%us to

b éac her n stringent
SEGQYDMNOE: 36,9021 dB 121088, 2%, 80, 33, or 35; stlll more preferably at least about

80% homologous to SEQ ID NOS: SEQ ID NOs: 3,6, 9, 12, 15, 18, 21, 24, 27, 30, 33, or 35;
67
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hybridi zation in a high salt buffer conprising 6X SSC,
50 MM Tris-HC] (pH 7.5), 1 nmM EDTA, 0.02% PVP, 0.02%
woRb6fl1b2510. 02% BSA, and 500 ng/ m denat ured sSa&®CTaB2004/002963
sperm DNA at 65C, followed by one or nore washes in
0.2X SSC, 0.01% BSA at 50C. An 5 isolated nucleic acid
evembﬁa:pfeﬁrmy tleast Av@N B0V hdmsibgdusho |stzmstsde,ré 9,12, 15, 18, 21,
ent _conditions to  the se

24, %7 39; or 33; anglmost preferablyat leasig ogggﬁ’%ﬁlomg ogggs to é\%"ﬂ) NOs: 3,
Les t ly- occurrlng nucl ei c aC|d
6, 90@ 3 ﬁoaiji\zsi 82? Egr(glrﬁ a "naturally-occurring"
nu oﬁhe]lsclatedmudlemﬁcai:nnbkzcubfeac@dmg)mﬁxmpmtelmmnologous to the

oo 08 £ 018 5015, 3R s G5FH Gk

introtfuENg gmg Ep%ké@lﬂﬂeotﬁe RSBt ford CAaditRRs B?ﬂk‘s’l@u&ﬁaﬁtol tBe nucleotide
ybridi zable to the nucleic acid nol ecul e conprising

seqlteh® ofl BEQ@ dDiN{es: %é%ddei‘bfnsmmﬂw 33,0134 sgch that one or more
6. 29
amigg s Jsigfs gdPone 8 pqilms e fiadio-d SR Uhadegorotin.

o dditatiéhs cah be NgfsiaYed ﬁthSEQIIDa‘IiOsB B6pH-12, 15, 18791, 24, 27, 30, 33,
exanpl e of noderate stringency hybridizatiaon

or 38 by glanitad sechnidupss sHetiassiierdinecied ngsagsnesis, S Roaedintes mytagenesis
o LA L) APt A 38 AGIRARLSAMIER o
morSﬁfédldﬁedl Yon-S63onki4] adiiad a&t Inmduearﬁingle bas snubstrtotﬂmsaireamong the

o ubEdE byl B AT Ui S
R d bﬁ h m

or nm-cmmvmbsmmum_ A Stay@wawewmg@ ammwbszl@utm as a new amino

ac1d.ttgatt}ﬁ% mﬁ'ﬂ %gltg%els g Cc!n%{ﬁl: w%‘i:cclzjg{%% rat%snoneﬁncp%gfdhg 'iszt%ﬁaged with an

amifd§di€ edsidhe haeigd arEnBaraideghinl th@énseivatﬁrc sﬁbstitdtmn%‘ﬂefer to a new
17, 20, 23, 26, 29, 32, _or_34 or fragnents, al ‘9
amisy acidrwhiel hasedi tereat rigpertion damilissii AT cI Fési g having similar

sidehhihg gfxﬁ:cﬁ'een S é?lb Vi ek arf TRRES fahdTlids iNGu8& AoSicRis with basic

["ow stringency di'zati'on conditions are o )
sideljshing (4.g alysing, argm&&%fsndma)mcid;c sid¢ BSDs (68, mpairtm aridi@utamic

.(pH 7.5 EDTA, 0.02% 25 PVP OOO/FICO||
amdiagﬂchafs%i wﬁ?rrrg}ﬁ (F-&d gﬁ&%ﬁ%&@f% \55%301““6
tyroﬁﬁétc’y?t@mef lx'lbﬁ%flﬁr s:ﬂe Hans _§fe 2l |aﬁi‘.ﬁﬁﬁ ler@,nEu&he 'mﬂ@ucme proline,

washés in 2X res 5 mV EDTA,

hydmmpnohn@/opB@sn@ltanm@wttuomgxe, mgphar&rt@taabran@wd side chains (e g,

b
st B T Dt )
Ran, Q&lﬁdlne}\qﬂﬂb efor a bnsatvativesisbsiitutidd Bpre GicRRENA- essentlal amino

P OCOLS I N MOLECULAR BI OLOGY, John W.I ey sSons,
amdgem@mnm E&pé? profei s, repiangd WithARERst Sm@@mﬂw same

SIde&4@‘§inber g roc % % ﬁkﬁ%éﬁ@%mbggﬁ%%% dgh(%t éﬁlé b?llgm poed

random1y\@loRg @l of Par9aban PKUN Bﬁﬂﬁgﬂ@ﬂé}%&ucm by s&tatatma rnutagenes1s,

Mutations In addition to ccurrin
and (P ia! RAERAORN b HTRFSddot RO X Mg gL Ectivy o pgntfy mutants
| . faurst
o SR A8 BB 920 Nt 0t 14,1,2025,262
32, ¢rrﬁ4o tltefeaeasrledl;matﬁrdansbe gupmeswed byfanBEQohiDindG tecznolagy Brown in the

11 7 2
art and the act:v&y of g protgm can be %etenni%ed
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5 or 34 thereby |eading to changes in the amno acid

sequences of the encoded EXOX proteins, wthout
wodobsedopy t he functional ability of said EXOX mroteeioa®02963

For exanple, nucleotide substitutions |leading to

am no acid substitutions at "non-essential" amno acid

I esin@duelatedAsss BE amirRdeid finiilies Mey HBo &e deferrbin@ bixellOa side chain

3,.6, 9, 12, 15, 18, 21, 24, 27, 30, 33, or 35. A
interagtipnse Skstititad aming acidsgpabe Blly gpseriedy 'sirang (rgadpesay fully

b 3 Qs

conf e ik RE R, T e gt SRBnich RPBHERRER Rlidulinay be any
one aftﬁe\foﬂwm‘gkgmlq:aSS'EA NEEHS NH QK| NDEQ,(QHRKI, ILas Midd, HY,

TN AT T PR Y AT -

be sﬁlﬁs‘h‘t&’th& Yor caéHl Sthsr. Lk, tHéatv\#éraﬁ"’ gﬂfug%‘%ﬁ??denfeﬁ'?ﬁﬂhﬁ@ @y be any
the EXO proteins, for exanple t lity to degrade

one of therfollpwiogeCRA, ATV, S@Q(ﬁmmmaﬁmli NDEQHK,
NGRS B B R B P B i i

cod@l teration. Am no aci ds for which conservative
substitutions can be made are well known wi thin

ar {n ompembedigient, p mytantFEX QX iprotgin qanheasspved ri(i) :ﬁie @alé'w to form
protg?lg)?n grnqp%rz{&ﬁghﬂvﬁh %ﬁ%eggm g’p(;tel A %érﬂ}hfg Igullfasce %otems or
b1olﬂgi€hlfy-ﬂxﬂ1vta (pomoals dlwedﬂ.lﬂﬂ) hompbklfynmaimntbeﬁeéenrmhmanﬂ EXOX protein

st andard Furtherrm ndi vj ;
and g FXOX digan r9§ h Ignof am&%ralﬁ%f%%@rwmnéﬂ%mte@ﬂ infgpgellular

targafpr&&nd&'b%zs%@alﬂ 9& v% m&ﬂhafebﬁ (8F. idPkdteiS). ceNt age
am no aci (typic | ess thaR 5% nore
ty o yetl dny»tlieesmb@dlmnl %mmtmteﬁi(@mwem wadganmyed fa the ability to
IBrcﬁonserv f Fg’r\"l g wher a ?v%ﬁr ations result
regulaie p gRecig fuplogta ?ngfng’a?ﬁo 3’51& §" W h a chenically
simlar amno acid. Another aspect of the invention
EXQOXBaypuptides nucl ei ¢ aci d nol ecul es encodi ng EXOX ,
protelins that contain changes in am no acid residues
t hat palyFepBdt a€or@ink kdtthefif¥enfibh indlidés a Pabpepiide 1Eé4@ﬁng the amino
proteins differ in amno acid sequence from SE
acidyeguenge oBEXQX H(ﬁypepgdeslght)@lseqlgmcesza;e pg:[yl egign @BNOS 3,6,9,
t L@l ogi
12. S p fh 3t S ahs s i ion et B AR ryehig protein
any 6EgHeRqesidns iy chapgat fom theverespondiferesidotsshown in SEQ ID
conprises._an amno _acid sequen | east about .4
NOS bl 3o 16 Tn e 1B 55005 BTAle SEN ehbrgpror i e maintains
s FXOR aetiicrand phoslol B funéonse dr o Abciicy fibmeiz tereot.,
mo lhegmieeal; an BXOPewstantithatpre@00osHno KeljieumetionSECuE any variant

in wgl(i rgsrlc'iz'l% aP ?'B'\% bl%.ga%s}tb% 19 $qq83gcte]hgggé?énﬁﬁ/stlt§t?ed b)31%ther

amifdtPAE 0 it arther inSRadk ke PYSibilily ofinséting dn additioddd restdue or residues
24, 27, 30, 33, or 35 still nore preferably at |east

betwebo tvo re3GbisHohtbE pgnLPIOtEIsEQVelbanibe posEplih fidelsting ong or more

QRO JOPT N1 MO T ORI S

encdngﬁ%edmé iNeffidin M FRoABE: diftuisiantds, Hasubgitutton 9 cbﬁservatwe
18, 21 24, 27, 30, 33, or 35 and nost

subsgfusiog as Befjnegtabpast about 95% honol ogous to SEQ I D

L
activierpottiins thereat] oodaiiativest fitgméntfrantleign op]ﬁorﬁlﬂ@sl ibedOE Bidlogically

6, 9, 12, 15, 18, 21, 24, 27, 30, 33, or 35 can be

created by 69
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I ntroduci ng one or nore nucl eotide substitutions,
additions or deletions into the nucl eotide sequence
wolooSh924:D NOs: 2, 5, 8, 11, 14, 17, 20, 23, 2&;1/82604/002963
32, or 34 such that one or nore amno acid
substitutions, additions or deletions are introduced
activatportidne rﬁ‘ax:mde@opsﬁ of t;he rmxcmqamtem,smam afemet@sagducadmal
|ntoSE | D, NCs: . 24, 27,
fungton, aroexampé% W%ﬁﬂ%ﬂé? actf‘e% r%? ewdg% &15 polypeptide figments
Forliideest ﬁﬁlu@iﬁ AR]0 FaibSanti- thﬁio@fé NyiAd eRPBSlRnent, nati
Sulgb ([))NAes & Pre eragbfgﬁognservatsl ve am no acelndmllve
EXE€optoitding cm;rls 1suletedrﬁ@m ad.llsomsu@ BOUrERSIOE Cpl’cwd isupezugtants by an

PRI AS P Gian STl PRI POl Th R G fpsmigpes. In another

emBéHiﬁi@mDE&Oﬁ Bﬁ)‘i@in@ aPrédiReg S? ré‘c@ﬁlb%%u DN!O techfiqe&d ARErmative to
or the non-coding rxgl ons o I f they occur

recombingat XpHISHgn E¥AX pratein @awlmep@dﬁ é@f beatyinthesized ghemically

wsi R B B B R o o “acia that hae

SI rmhafsomesalp OF M'paifican @oly@e@tﬁt& driproveincdt bidiegiasllyasctiaeipdrtion
idue is replaced w an _am no acid resjdue having
the@OEiSrﬁPbﬁ?nt@llaére@wé |Cﬁ11ulmﬁaf@aﬁ1§§mlaﬁr CoRagAANg PIAEIH §0m the cell

S
orEELA Ao PR IR o, 8088 oL LGREIY o o chemical
pre&lrmrb ar other dentbds whei ehemibaibnsyoidfcsized! Thetlmguagh éuhstantzally free
j.es i,ncl ude amn wi .t h. basi
of c@ﬂgﬁtﬁgxa eélag mclr.xg)%si mgpar%tll(ﬁ]s ?ﬁgfd)g ngqtglaﬁ Hbﬁ"ﬁlcgél?etﬁr{? el is separated
froxﬁlc@ﬁuﬁh@drﬁﬁon@ﬁts%ﬁh@&m%hpwﬁfehda Isgdoqat@drbﬁrec&ﬁmlnﬂy-pmduccd In
unchar ged pol ar S|de chai ns yci ne,

m@mdagemethe danguagd ise bstsréraﬂlméreétotﬁ pdgﬂarnaatenal mémdq:épreparatwns
n non Iar [
o X TSP 5,5 s BN i

refd@redny h&leﬁihsl“ﬁ"coﬂﬁhﬁnﬂmgl’}ﬁoteﬂ'){ m&e bﬁﬁférablb&éﬁ-tlﬁ&tﬂb@helb% of
side _chai ns t hreaoni ne, val Ieu0|n%% and

nongE et protedinsy étﬂé ﬁ@rmre(eéa@y lesg ;haasqbﬂ'ét 1%@ wnaﬁm roteins, and
moégagst %é?hﬂ@&qﬁan Mok '5% S&lon-BFXO%: rBf?:EnsaV\ﬁﬁﬂﬁﬁé' ¥ROW Frotein or

tion, a predicted non-essential amino aci
blOlOQ&Bﬂ]ﬂ-GCmW IidmorEﬂ(@eo;B lmeombmmtbepﬂodnmd wiig Asapefangiy

d f d h f
sub GRS Pl AL EnEEHradhiet: o iiFisn EHuH spamponents
may FipkRentQ8H thdrPdbdfL0%ameROprafekably 1eBfthhn @boan 08Xakd most preferably

codi ng sequence, such as by saturation nutagene3|s
lessdhan @b@tﬁ theyRXOX protein preparaienscr eened for EXOX _
g'c?fheql?ﬁygla QG ub¥€a¥1t¥a1 %e c‘)‘;flr,]gélsmilcaw e%%gﬁség R@?E@{nﬂg%}g‘qneludes

pre&ratﬂdhs of EXCD? pr(ﬁ&ns ﬁ‘ﬁwhﬁﬁ thelfoteirBid sepuratdd frotrh¢heticad gasdursors or
rotein can be exPr essed by any reconbinant t ecqﬁ) al ogy
othwamlqah thiere ipvelved an fh?éylé@?fflﬁ/ P e proteie dpmgrit, the

s o
of BTﬁDKrplmthd hbeing dese thasi al’ieuuﬂﬂ% by dli}reveigiit) ofhemical precursors or

) uted_am no aci ds be full served
" non- 7?53@6@% RS Py lgss by jeal RrEUTEATRer

non— é{sé}{eﬁﬁ&ls 969 ?,*?’f?ﬁfg?%‘?'?ﬁé’sg %a%'HbBQt ﬁf% E‘hén%h q@(&xrsors or

e any one OW Ng groups:

nonNE-]Q&X dﬂ%ﬁ@alﬂaﬁ&mom preferdly fess tHin abouE ¥9¢ chdnmpd|mequl'®rs or

i ett noamdcdsae uped t hose
nongi R el EEherg e S SRR e O FoPica Bfechtey o oter

Li kewi se, the "weak" group of conserved residues may

be any one of the follow ng: CSA ATV, SAG STNK,

STPA,  SG\ND, SNDEQK, NDEQHK, 70
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NEQHRK, HFY, wherein the letters within each group
represent the single letter amno acid code. 10 In

wOBRsRMedi nent, a nutant EXOX protein can be psEas6kn002963
for (|) the ability to form protein:protein

cheraigals S SBEE Gridalg PiroTtith Bigiof AR RS A would know how to
prevenf Bnh@ﬁﬁ)nt rtﬁ'reﬁ%ple by ke@m}ﬁﬁléﬁ% i ﬁ@g&?f?%\?%‘zﬂ%ﬁment

mut ant EXOX protein a EXOX
ab |Blologm@1‘1y-actﬁm mommﬁwmns mdbmde@epndamompnsmg amino

| | |
ccidgBinede bty BordSlhe bl G e e i o il seqichees o the

EX@X%&I@Tns@@?OQie%Hhe aéld @Hée SR 1Brsm?nﬁmn3b@ 9,12, 15, 18, 21,
assayed for the ability requl ate Bem

24, 31,3003} 0aB Sk thabnrlvde fave. amlm @ctlés;ﬂhym thc fyBtlength l;?(O)meems and

I t c di n Q_,t he nti o
exhlllgﬁc R Song%ig%ft pep%ﬁpﬁb?ﬁ’éf’%ﬁ} 51’1[‘3?]@}’ tabmlﬂ%lcalz%zil 1ve porrhons
com?ﬁﬁweﬂ@rﬁalﬁfor OO vt At et d)rfé&&tlw SEthe BHEBR GRstel & blologmally

provi.ded_ in SE%lDNCB , .20 12, 15, 18
actlvze4pormn oban EZQX pritpimean m@qlmﬁflﬁ St i & evcw@p@db@, 23, 50, 100
L A noUeidRkiiaitin R in any of whose residues may be
angeg fromthe correspondi ng residues shown in SEQ
I DMdi€sver,nthé, bidlpgitally 4Give p8rtidds, in vhiclPdtheBf@giods of the protein are

el e S oo S B B LS, L

functiBRfllab@iaks o ARBEXDR gi&ém I'n general, an EXOX
~variant that preserves OX-li ke function includes any

vafi ahembodiment, Wiei EROXaprottinckasan aanp@a@ld@@m@ncmi@m in rSEQ D
i, V. t t t ed .0t h
NOL, A S BITRCR, 98 N, SRS ML BIE! 1 HROR o

substmeny hmolagomdlﬂﬂ@mN(IseSJ 6l 115, esnmes Zhsbvﬂeﬁr 35, and
resi dues of the parent protein as wel

retalﬁ%%@lflamtaopgﬂ ashvisepEe PEIERCT SEQE MOsi 85, én’u 3 1f5|s Sndingd, 27,
30, IALEDS, y%?&i%ﬁqg aFt:i:IB( a T\ e EheY RSt dﬁl léilbl?(ﬁvanatlon or

I nserti-on lon I'S" enconpasse
mutagemﬁnst, apaeschbed iavdetalbbelowi Accordinghys asancﬁllm embodiment, the EXOX

ubstit S a.conservativ 30 sub t|t
protih 54 e, B SrestiseR B Bt AoE seaene i et o Sheh Remplggous to
the anfifid adi@ dedudhde SEQtIB'N'@s 269, tl|20|199|80.@i 124, 28830, 98, or 35, and
portions thereof, deri vat'i ves, fragnments, anal 0gs

retaing the dwintioal aph@ﬁ)e@ﬁthe BXSP% graseins 9f SE@ stdsﬁoa,g@ss 15,18, 21,
24, BT 2P ORAR0EneEt iSeE Rl BTt S AR iy

referk tmﬂlbln@fmralfoﬁ ko Fntotion @mm@tpréiaﬁlg fo€ txanply theAlbffy to
provided are pol ypeptide fragnents suitable for use

degr%f?‘?h?ﬁj’ﬁ%t@’é‘ﬁs to raise anti-EXOX antibodies. In one
enbodi nent, native EXOX proteins can be isolated from

Detef Blikid deﬁcﬁHg}le BRHFERIT WS of MdrdisEqatiRg nat ant s by an 5

appropriate purification sc S|ng appropri ate

B I S TN T e ——

two mdfeit acib mcpnuﬁ&s thb tset{u@ﬁdids\aee ilipned Er@pbintak Bdmparison purposes (e.g.,
expr essi qn, profein or polypeptide can be

83ps $th b b dioduseddn é‘iﬁ f@avwe o3 fisy R pesel geid sequence for
optine '?1]1%%151 lﬁlcahﬁcgﬁifﬁmnﬁrhm%&‘ﬂu@fe?@a 1(‘? ié/e_qgglltltlre{)/ Thedy ino acid

poly or protein or biologica e por
residues or nncleotldes at corresponding amino acid positions or nucleotide posmons are then

compared. When a position in the first sequence is occupied by the same amino acid residue

71
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10 thereof is substantially free of cellular materi al

or other contamnating proteins fromthe cell or
woldosSHe2sgour ce from whi ch the EXOX protein is pgayisy@dio02963

or substantially free fromchem cal precursors or

ot her chem cal s when chem cally synthesized. The

or nhSBGURAR theetredspetidiad positidEia thdfecomd bd@h&icel’mﬁeﬁ thea’nolecules are
i ncl udes preparations of EXOX proteins in which

homplegogs ﬁt that pasibigndt @ das ysed FrieE) 1IN RcEHPYREIHt asclfbfhom%ogf' is

equﬁgi{:&l&ts i naﬂ% \fm‘d %F 8%%1?:13 Cfds%‘%&lﬁd%e enbodi nent, the

I aﬂgmagelelmhsseqnenmlﬂomoﬂagenmj beétbrtined athe degkd of identity
i ncl udes preparatjons of r ot e| ns. havi ng{l ess

betwqen ivg SeARentsod phioraely gmagrhe))ée A UERELORIPHLEE PrRgrams known

in tHeHrS Quchregfcms 88l re %\ﬁ}g(fh ATh@GCEPPloginBidkage. See Needleman &
protein”), nore prefera |'ess t han about 20% of

Wumssh,- JEXM Biod 481443 ;4 58t 19H7D. Ids:mg G GPagifiwdre withithe following

about 10% of n EXOX roteln nd .. nost _.pre
sett gLl prdricasil e e PRI ERar A e TG ThaRYAR
exteRtigh %bﬁhl@" of Z)CB mé)ddaﬁigq@hﬂoﬁ'o&f@ﬂd araldgend htiﬁlblé Bﬁﬂ 8&duehéses referred
reconbi nant| y-produced, it is also prefera

to abomssxhibits aldegret obulentitymgferabhsef at lh@ﬁt 7056, ?5r/e &M»tfﬁ Ye 90%, 95%,

o SE AR s DU LT TGRS e LSS No: 2

5, 81061421 20723, 26) 2, 62 2daicy34. | ess than about 5% of the
EXOX protein preparation, The | gua "substantially.
fre’l‘éleémb‘rﬁéﬂ\lqpaﬁ 1gepuby glsisso dhe dRgies OaHiR B O %qynuclle°¥1d° or

poh}tpﬁgl uen% s Bk GRakEL o egﬁu FhRBRERDvE YHi&Rar region of

pro ein 1s separated fromchem cal precursors or

compmhmn &"hemnna‘lpercemtage off equenge identity’ris tdleulsipd bli gsinpanig two
in. In one

opting i EhEeEisRavspers Der PTG eLsomphaes SOPLn e gpmber of

posﬁhﬁd"&t‘%ﬁh&l thie Rdrtd BSuBIcePRi @base (s ., &f, TEEOR, B, 6f il the case of
havi ng | ess than about 30% (by dry wei ht) of chem cal

nuclptcee@ms%moslrm boHbreaEXERs hepiddhe Bumber, npﬂ* (PRpitipns, dividing

the %lﬁlzl%qr &*ﬁﬁ@?@ yﬁflf?&@bgnggé@er é%agb%w B¥itforYin B} 180105 EXBfnparison

(e.g§ fiRnvindbwRizey, uhd mmtl;ﬂylngnhnﬂfeﬁ)«)iy tO@ pa]lds‘.he perdentagstof sequence

preferably |le abqut 50/ chem cal cur s
ideni ToR R U RYEHEL KePOPY o i o SRS RSt g
R
PO PR R SR A Ry hetice Z%?%%%%Eﬁ%i‘?ﬁgﬁt on = 2
80 peycenomtquerss idanéty, preferably at feast S m@enmnt!tymdwﬂﬁmﬂﬁﬁ@ 95 percent

revent . oxidatio f.Qr le. b kee chem ca
sea e et R r b A Bae St st Ra iy B Epaed o
refeRAES tQREncRlovErERoRpA1s6h RézidrICl ude pept | des conpri si ng
am no acid sequences sufficiently honmol ogous to or
derived fromthe amno acid sequences of the 5 EXOX
Chimesic andFusiongProteine ani no aci d sequence shown in SEQ
ID NGs: 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, or
355Thbhmentlm B]laQI provisles EXOX shinearicay fosiamproigins. As used herein, a

EXQE PRI SR BB BRA Cappeear iyt OF eGP hu pracvely-

llnk&PId MEonPRKDBOPSyppBHBI AS EER {peptifie iR Fdrs tond lb'd]y'pﬁptlde having
| east one activity of the EXOQ{zrotel n. A biol ogl cal lﬁ 15.18

an aging sead muﬁn@rpomesmdex@xapﬁéi presein (BBQADRIOs b Pd
21, %{;ﬁkoﬁ@ gr‘af SED TR n-E%\?(RX%%WJeg@%er"]rgfc?%towo?ypepnde having

an alii®) f4d Q@iubﬂceavbtﬂemnﬂﬁfgttb rarpsoteinrthwis a6t sabétantiallgdionnsogous to the
of the protein are
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del eted, can be prepared by reconbi nant techni ques and
eval uated for one or nore of the functiona

woebiviotdies of a native EXOX protein. In an endangiBa®aton2963
the EXOX protein has an am no acid sequence shown in
SEQID 15 NGs: 3, 6, 9, 12, 15, 18, 21, 24, 27, 30,

EXOR3rotein, 2., alpioteinthat i€ AIFREéerTERnS thet BICOR el midethat i§ derived

substantial ly honol ggous to SEQ ID NGs: 3, 6, 9
from i, samg or a differgnt organign, Wathin 5y EX9X Qisipn nrefeimy th%*?‘%é‘

f Lt | ;o . ¢ e
plsrpHR) o1 gPL g tep 0 L ER Rl hpodimer.

EXOXiffifien pratein @omprsasait tbastamediglegidaldy sdive abrtionl ofal BXXDK@rotein.
vari ation or esis, as described in detail, .
In m%efrowb%@smd%nﬁf@%&%l%ns?fﬁacma? ﬁ‘gﬁ‘is,‘ ty piojgisgllygotive

portidHs A &h BXTX BrdtEial B it bilher GAIBYdIRER, A ERON s plotein comprises
sequence at feast dabout 90% honol ogous to the am no

at leastdhete barogivalty SHGE portings of 8) EEK0X0protgin. Whinithe fusion pratein, the

7, 30,, 33 . 35 .retains.the.§ t honal.
erm grafively ke Sneefit 46t Wiy b PR HQBle ma e
non-ER2OXpolypkiidedre fuséd inframe3Pith S ardithe? STheAfonWBEGX polypeptide
herein,” the term "biol ogi cal activi t)%/éxor "functional

can be fused ta fre N-tesminus and/or heteraings af the EXIXpelyrentids i on of

t he -EX el I col B sk B3 ‘s .
dpAREBORERRE Tos hon BRATRF 2 AR ERQX Ki(priin i rhich e
EXOXwaqushcddure fised tethe S iefnims of thd GST (Flatatidoe®Hrandferase)
simlarity, or honol ogy of t am no._.aci g sequenc
sequepes. BiP PRionErRoREr BeOtER Ao et SheL rer A X O
polyp@'gtji(g’%ed for optimal conparison purposes (e.g., gaps
can

e introduced in the sequence of a first amino
adi dnothemanhoelimentcihed fodopuprotan fsom BYOKmrotest cantdigingent

ith a.second am n i d or nuclei.c,acid,seque .
heterdfpEs Al sdberoerbat e s T epafp ARt coys R huaion hos
cells) CHUPr &S RANAHAY saitttR FEXORQEH bt ditgeaed Midlghaist d€a heterologous

' oSitions are then conpared. Wien a position in the
signakgeqyencgequence i s occupi ed by the sane am no acid
r esi 7 . g P ¢ - .
napEtontt oSl hoaabn B e e i pBeiohun fysion
proteifieif] whictethe EXOX sbpuentdseraifimed tr eequérerptiagedsrom a mfeatber of the
immgoglabuoprstsit i The e S5 BiurPg BHjin usion RioByie of the invention
can bﬁ Hiebfioratdd il phaRBbddidal comba8itHS kit 4driRistbréERUERGRt to inhibit

onmol'ogy may be determined as the degree of identity 5

an intbettieebetivaen 8 EX(BH tieand aride: BEOX prgieimey thssurfaceeis rtlgto

usi ng_copput.er pr ans., kno .in. the ; P .
there R P LB T PR LGBk B X dpinbbiobuin
fusiot\BRHi Sy 1B b usViliRSAtect the bidivaildbildy.of 48 BAI3BX 4bgnatOligand.

ing GCG GAP software with the follow nt% setting

S
Inhibitien of the EX@Xaliganddiaed¥ Aaterastiorm may b msetajiherapeiicrlii for both the
e . o] . ' | :
oGP R URERAL SRR el  fomoing
or inhisifiggy Ul shfiv4). Mofeoeer kel ER OX-imriegygiebulih fisiempioteins of the
) preferably of at |east 70% 75%. 80%  85% .,90% 95%
invenggnearpe WGGAs {HIHNPZFas @EO(‘W*%P%%IF ogies Ph%&%w&t to

purSEACHEsRl Wl Ss e, Rl g i molteu il e
interaci@ndf EYOX eftkas ENOX higamegr ee t o whi ch two

ol ynucl eoti de or . .
P A I%X%)X chimleric or fusion protein of the invention can be produced by standard

recombinant DNA techniques. For example, DNA fragments coding for the different
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pol ypepti de sequences are identical on a

resi due- by-resi due basis over a particular region of
“mﬂﬁmg@ﬁmgrison. The term "percentage of sequeneer/B2004/002963

identity” is calculated by conparing two optimally

BT A b s
techxﬁ&ii@s' &8l vy 'éﬁip%ﬁng’i@lhﬂt—@lﬂﬁ@ ot §ta§§er—eﬁdea_ terfaini (ﬁ)r Héatx@lﬁ restriction

, Int e case nucl eic acid occurs in both
enzs/ewbm@gn tcbprwéile dor appronriatreteromiflliagrétofrebiesiv o erys as
app%l?ﬁ%a%, g.ﬂ?ah gh&lﬂ)ﬂpt%e ol a[t%grgtcig 39018 Ql?lfiéén%gﬁa A Qi’fu&&h %%S{Z%aﬂc

Fons 1 n Ion O

ligdt®ndin, anbﬂfzr einbodiment, Zie) fusibﬁ%eﬂ&lbdﬂ 2} synﬂg,-sizb@by esnulehtidnal
100 to yield the percenta e of sequence .identity. The
technigugs' ﬂ%%@fl& AtomatgddaN; wﬁheaéeraséaernéﬁl\éqlh &’&@pagf gation of gene

ﬁa%%ﬂaﬁée#%eu&ﬁgq @I& %Ly&gﬂn?e% th%%l%s GiE Efgorﬂygg}ﬂg@w overhangs

nprls S a sequBnce tha
betive@stwo Q@sgartige génesﬁsgamﬁﬂhnd@ntsmbge,qumtb&f ter alnkgledibnd reamplified
| east ercent identity and often . 90 erce
to %eéﬁf'&@r?c‘g“ B EF1S,SCARFICE ( Qreoat yuspoql éﬁgé @é%ﬁﬂ%ﬂ? brotocors
MO BEHGICEIOLBE! jdh Wiler &8k LY Mox%@véﬁﬁﬁh? @f;ﬁ'essxon vectors are

sequence over a conpari son reglon Chineric and
conpueticily Ry ai abiltharilecaidy vmctdﬁ arfusibs moiety\é-ge s GSolypeptide). A

ed h
ExDY FRa e el Sron® oB 5 iR R R sHleidh i St e
fusfoX PoiB/iy BRI i FPpes Bithy BIXDX bidtkiad to a non- EXOX
pol ypeptide. An "EXOX pol ypeptide" refers to a

pol ypepti de having 30 an am no aci d sequence

EXO5% AgepisHAnhARBIEIRISESXOX protein (SEQ ID NOs: 3, 6, 9,
12 15, 18, 21, 24, 27, 30, 33, or_35), whereas a
noﬁheaxmtw@l aAJSoepsIiaEs to VARl ok the EX(HX ?Eéﬁmﬁ that Fagtionyas either

xR AR 5.0y ISR SO SSHORIER 508y O o can

be SehtdilB2nikiapisisR280 4l0f20pdnt hX@op thl'ﬂn(ﬂl;thH ogth,e BXOX

profer Ap Setrnofshe KOS Offin chigiaim Supegpiply Hisarte, 1 @ subset of, the
bloB E:@f‘éc'iﬁltleWoﬁ” e hadRali GOt ubisd f&&anQﬁ@EKd)@fm@ﬁ@ﬁ\n antagonist of

| ypeptide can correspond to all or a ion of an
the EX@K prc&cleucnn mhnblbn@e enrhougiofiie actlaltreﬁxmefnamr@ﬂw occumng form of

the %gﬁf Igﬂot%g e:m ’i tlglt RS tlgn%hf%létﬁ%{l%{o ] ‘Ln‘%%%% tr upst:ream

mekBéDoflalelignRr ﬂg@ilﬁigrba'@@’if@ (e ittudes 88 EXOX protein. Thus specific
bi ol ogically active portions of an EXOX protein.

bwg@gtcahﬁ&crﬁeqanmaﬂ%w treagmeptysh f yauiaH of ilmlf@fi ﬁtmctlon Tn one
emkgo?iﬂg%ﬁt&%?npr 4@133553 egmﬁﬁ aq'?ﬁﬁlﬂ?xugﬁ | VsuBSet ol’ﬁ]e@)‘?ﬂ&@eﬂsactmtles

[ protein
of thenamratipecairmig fornl ofitke drotéis hanfesred eide teffectn ih = sitbgect nddtive to

e PTG o FBE XA oA -
POIYRAGRE 8i8n E&@a%&né ﬂ’l%?ﬂln&t@oﬁ &eelmei EK@)@?}%tm?s@éj(e%r mimetics)

C-termnus o pol ypeptide. In one e
or as XX shzgoipstocan be idenaficdHy E;X@mﬁgmminnzppnalélbmanas of mutants

(e SR A B B0 B L dhthonis
actl% i bHE bﬁﬁoﬁhﬁ-ﬁ? 'a%n@@zﬁecf Rtaty 6@@0%1’3@14{3 if b&R % Ft @by

reconbi nant EXOX pol ypepti'des. 15 I'n anot
co:rémluacbmiuairmutagmhms atthe onclpic atidilevdl endiis dER@GIeddryos 'mrmgated gene

hbracx:r?(n q}apllega%cf‘hbrary of EXOX variants can be produced by, for example,
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het er ol ogous signal sequence at its N-termnus. In
certain host cells (e.g., manmalian host «cells),

Wo%w@sjﬁlon and/ or secretl on of EXOX can be i pgmagsmd002963
t hrough use of a heterol ogous signal sequence. In yet

anot her enbodi ment, the fusion protein is an
enzyn{AXH{ igathgpgl mbuhnemffsymhetm olidnpelestides inta gehd sdquerves such that a

EXOX sequences _are fused ta sequences deri. from
degenegate st OLPOIEHIA Emﬁweaﬁﬂ if ﬁxwﬁr@? AS mgmﬂ'ﬁ PRyygeptides, or
altern , a%@ﬂ@l%? gﬁlo‘hﬁﬁb@ﬂﬁ gé gra Iag% clh"sfi'l%yj ERhihE e set of

can Be incorp cofnposi t i ons
EXOXrequmdodsithatiar EHerearaa sa.riqtysof mtethodm hwlaeh canghre used to produce

Jnt racti ween a_EXOX nd a.EX rotei :
iorergh of SR BAEX St aom 2 depeReis dign S irtesBatnes. Themical
synthgsa%% A RPeAd:ad gghg gxafueﬁdeauaﬁ B peifBAnddin\dn\@tonTdiR DNA synthesizer,

EXOX- i mmunogl obul i n° 25 fusion proteins can be used to

and ttmfsfymhtem peneihernligdtedhintd an sppodprzate evpopssoagieatos Wsegdmdlegenerate

st of s ot By e ey phP B bt O e Sphlffes et he

desiredrsed o Jﬂt@ﬁthEX@dsdﬁuéﬁ&E Vitthads foe sphihesizing ﬁegeaSraml I
as no

[atin e.g. pronptin or |nh|b|t|naz1
oligomyigoptiges are W@ﬂéwam withia troanSeenf ol PiaBe 15 Eé‘%ﬁ9 3 (1983);
| 0§ t a
takurePof At Reb WoghGR S SLE00: Rl BLu/E Scl O IART (1984
ﬂceetmlltN‘byl BXaX Res gHINIE] (1883). i n screeni ng assays to
[ dentlfy nol ecul es that inhibit the interaction of
th an EXOX |igand. A EXOX chinmeric or fusion
POIYP[SPBF%)(!‘ iPI3Fe he i nvention can be produced by standard

Li@g tllglg 3&){:1:,@3 3% o m@rﬂg eg@e\%g%g%wing seg{lgr%gse gatnsbe used
to gerPg[é !1 Bé@&ﬁée@%ﬁﬁﬁnoﬂ oF RO frdemen usneRenMEAnk Lsﬂi%%&ﬁf&nt

her 1n-frame in accordan@e with conventi onal
selecttcaaifmaqam's of @ BXOXpprotsip| lnpia gnmdummeradwawwf coding sequence

s B35S SHLETR L5 Pl Wb S 8P | Sy X o

sequehéd WitR@nuflegk RaBEGNIRI0BN hein niekipg @acurabﬁly a‘bbklairlcﬁ @er
phosphat ase treatnment to_avoid undesirable jainin

molecyiry denpsyring the deuble gEandsd DN A, rspaftres the A thderm d?qbéc-sﬁanded

o B 508D IO T s rmoving s

strandéﬂ q)emmat e neforRER damakesfbmdtmmtohtlg Snmcléasa,gmd tigating the

be c ri ed out using anchor nmers, t Ve [.jse
resulting ADAPP /BPHENGE oBBT IBUHTIEDRD reRatiry biies can

be det@@erdew 151‘?'9:‘{@(?@5 N -feﬂﬂtna?ﬁm DHSA FragHeh JFORORESH ARG BREXOX

reanplif to generate a chineric gene sequence
proteiiSee, e.g., Ausubel et al. (eds.) CURRENT PROTOCOLS I N

L e S R A gL S SaE B g afpginstona

libraridy Alabi@by ﬁoﬁlhﬁ\ﬁlta@llohEGﬂf{uiﬁﬁﬁ@QQnd o ieeRingDRTA hbﬁcxr@s forgene
GST pol ypeptide). A EXOX-encoding nucleic acid can be

produgts Baviag stlgcted @fpp&ﬁyéwhé@,@nme% aetagpptabletor 1aptd scrpening of the

gene IR LIBLERDY R bRERCHANRIATE R RIS flchnost

widelp @éddatdhmidues, Wﬂﬁblamesanmhaﬁlbeo EXEXptghipait agalydigtfor screemng large
function as either EXOX agonists (e.g., mmetics)

gene lihranmssiprigilsigeids cloningdhe ameslrhsmtlwe r@é@ﬂb’&re&ﬂ@sw& a?Ftorsa
transforming appropriate cells with the resulting library of vectors, and expressing the

combinatorial genes under conditions in which detection of a desired activity facilitates
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be generated by nutagenesis (e.g., discrete point
mut ati on or truncation of the EXOX protein). An
wogeNists10f the EXOX protein can retai n subst gignmmbhdod/ 002963
the sane, or a subset of, the biological activities
of the naturally occurring formof the EXOX protein.
isolatién of tieaxpotor sncafingibe gk WHGE oduce was detactedRéputsivnasemble

mutag%g?s[r{?o@&ﬁi I,?.él&%%&%]‘lﬂVI t Se ]’)%%ﬂt hglil nﬁt I al | Xfﬁ%(}tl ; r?:li m%tants m

the hb“r&'i’é%e&ént Beged 1rbbd]ﬂﬂnﬁﬂldrpwﬁh mﬁaeﬁﬁ@ms@@s ttpﬁifeﬁﬁﬁrfEXOX

nber of a cellular signaling cascade, which includes
vanartth SeEXEK zbfk@m & ‘ﬁouwmfrogﬁ&ti thced. Ss¥. JV%B% AB1 k78 Ec(1892);
Delgr?%é ? ?rdr tﬂ%% eg’g 52&9133%5 (Y\%%g a variant of limted

at ment of a subject

W&aﬁemlalmtbefgaﬁeiﬁ@d&tyﬂhﬁ@huﬁﬁng HeNAishhfffhg ases related genes
activities 25 of the natural]l y accurring formof the
from diffsteat pperies of gGwes tat gee relatesindheinfugcdory) epts|thgm gad

t .

reasselafbles BRI HEh Rcbiholrfiof 3} Bk bOIEULB0iE e ebibindf genes

compﬁwushble or asteaiidlheinteroéOg pgmivcst Any eeogmbmﬁdrmnb éaind tobe useful
OX ant agoni sts, C eldentlfl by screenjng .

are a2 RGN 0K TPASBTDIeE D Lispambingnt ecneq. s e Parigs

fragmBts 3P EFerdft sl%&?es@f@ edsQhEhritialed ran@éﬁ%n@@ﬁﬁkfkﬂ?@@&‘e%d in the

or antagoni st 30 activit I n one enbodi nent
library. dtiequetesticdn; Herperfprined @)X (rateimefisterast gé‘nemchtTéré ubportant

factorgﬁldcreé‘{%ltgﬁrg%ogxélan%éga %ggﬁ 'h‘;'%ﬁ%s hh ﬂé%{‘:ﬁ‘d%rﬂg‘? t;mpx?a\ﬁﬁ‘e at which
HA¢ b etk dirll f ot @K%mbaﬁe%fmraa Aokt d
anned ﬂg ?%?d’exal I glﬁy)?% VF\J‘D 2005/ 019251 PCT/ | 820%4/ 002963
o ieprasened o 1y athie OG- 30110 Stegmmary PRoReAl. Acad. USA
i u
110747 S5, 065 e, 4008 SALEBEENSUE sl U5 Pa No
5,811 23prwelsish blednaspomttd \heckimby pajblyapefpﬂesxbabe e.@r, in vitro protein shuffling

I ter at i vel a et of fusi r.ot ei ns .
methofl, .+ O WPeHABR e A gripaemet o ipg i GED G el e variey
of me&%aysﬁge%&ahhg ti8tdies Ehﬁ%ﬁa?é@pe%u\d@s" IRL N t186diBBANQES as a variety of

whi ch Can be used to produce l'ibraries of potential
DNA redsyempdy teahmguthrngo\wn@é&éﬁefrwntﬂtnogomﬂdh@o epplieation to
mutagBEHEH ro SRERLTHL MAKVRSR B b ARARIR TR Hfifng

techndlygy 4 alss &inowndi chetdte I ydditiat iocthe puislidations ddtgbitare; st 4U.S.
an g_f)r opri ate expr ession vector. Use of a, degenerate
Pat. Nge},8 aachproyides fos the. ﬁ\@hﬁwfgﬁwﬁnetﬁbp Brrathiy s apd the
§ i € anfki
entanfXm it bf lo- i SEE WRDGEELASAR AT teciEgusd thePChanili er oL,
Natureﬂbijpdmﬁt@z(da) 1®- 03 686 Mhidh dbssritzes entilbddy-dhnffling ¥ertantibody phage

e, o o33 e S0 SR Bl Fomsaraso

WOQW?:%V W(SY8/ 837 MR L3489 SWSHEH1 4R9Ertd woéé«mmzal
Acids Res. 11:477 (1983). Pol ypeptide Librari es

In addltlon libraries of fragnments of the EXOX
Exyrqgslgnéfentm's)dl ng sequences can be used 15 to generate a

variegated popul ati on of EXOX fragnments for screening

aﬂdoﬁlabaspeplem' the inetrgiohipertaing twmctc&s;tmefefab&ne@@)ﬁon vectors,

rotein ITbOdI a libr of cadin
contai Lﬁ‘éWE]é’lc ?‘i’ ffﬂ?@ zﬁrﬁ@g Ry, gt &?ﬁ/wv?sr’ &gmgﬁts,aanalogs or
homolggéjﬁlleﬁso? t}(salfh@@ Herfd ﬁ:Rt}fer RITBNCRT rds B PRuSeRI Rl molecule capable

quence W th a nuc¢l ease under conditions wherein
of transparking gnathennusleomiopd toswhich airhee bper linked. One type of vectoris a
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nol ecul e, denaturing the doubl e stranded DNA,
renaturing the DNA to form doubl e-stranded 20 DNA t hat
woeRbsAaedude sense/ anti sense pairs from di ffer@emis2004/002963
ni cked products, renoving single stranded portions
fromrefornmed dupl exes by treatnent with Sl nucl ease,
"plasfidl', Whirhtrefegs folwecircuts dbiibhla gtrinded MAMA 1boepoingr whichtaddisional DNA
expressi gn vector,. By this nethod, .expression .
SegMERtp 3} belEntsr, Ansgierat o SHAT I WL SBetoRhsFHR Additiopry DNA
segmbfts ANBE 1 fA@pIRMNe vithl %éhroh&g Eethih83cBfs drBBafa¥@bf autonomous
proteins. 25 Various techniques are known i'n the art
replidation sz besh celdinge whighrtbeluare sntofduceds s b astearizl vectors having a
l.ibrarie de. by poi nt tations or tr tion, apd
bacterighorsin GLrPHG AR RP PR Bemiing Sheors il R ore ey
non-épisd@la® flaBn a8 Rr%étbbé? artUiiftgtRe iRt PIhe geidife SEaR65RBEIBup&H
rapi d screening of the gene libraries generated b

: . y
introdustion on thedhost ¢edll, and tharpbii@sd repbeatehapng withdhghost gepome.

nost Ldel v used t nj . ' I
More PG co b Tt AL O i Sbnn TR it they are
operativBifyainked Su¢pivectbisyard fefdrtdicto tefiin BY"dxpresgion eedtorst. dfi general,
into replicable expression_vectors, transformng .
eXpregppR Bpitors o0& used ipgeqmbinang DN/ tehpiqnes 3¢ 0fteR ip e form of plasmids.
V. -eX [ b o} [ I
B e e
plasnfidds the tratsesommMbn W20 EH A28 0. IO ¢vBE, 0@ R 863 s intended to
) I sol ation_of the vector encodi t he .gene ose .. .
includg B @@%M&? EREFIORECS peas F‘é“’fsﬁ%igadﬁ%céflgn
defectifEMovAuE WMdeasiRstd ghd fiRho-ANMRERSViREs)| WRIH8AGY e@livalent
functional mutants in the libraries, can be used in
functioosbi nati on with the screening assays to identify EXOX

vaki ants. ..See O, ki.n. & 3 .

et oo By b5l FOHADzolpflo uablpter rachinery
of thebrehrdb piliich@anht pbitdin 32 Cof dds (ybRARY betnt thedficesy'Cafchoice for

al so_ be generated by DNA shuffling. DNA shuffli QJ% uses .
the expaesgion P grany Proteing beeruss Ky genomedisbeen Billygasnped afd the organism

: [ ted, i i f i - s -
s LRI R ol el A R0 BE oS A
growthe et secreded rirbteinniata the orddiume hiphnfasilitatermpedvery ofthb bwtan.

How BBl e b P R o N BE 9T e U8t
reticuh8A 3AE& tHR! Rki taBpArafub e Wel R 6RAPINRREryBRE SFhicASonithiR enzymes
vari ous ragnents of different specjies and genes are

whiclanmedidy 8¢ aptginsbemsdeeducad \Mary eukargticmseiend chthbe pwduced in E.

con s BBy B AR SR Sy i 5808 B o

post-@drRtichd) nielificitionedo gewsum t h DNA shuffling incl ude
the tenperature at which_ anne Iir&g ocgurs, the i
siTheredoties spsesrcherchaye meesntdn Birpgfetogukarygtic yeast: migmmalian and plant

exprepd BRI o o g, For oS BB vt £
pastotit 88eihecotie & poRatful Mkt &, the Bete@Bogous BxprBesion diqroteins during the -
st e R Rioe Qerre FRATHSIH HoamagFEby Gueytischost i e gypression of
humay! 'ﬁft@in? % -ﬁﬂbﬁegfh#)htntgcl-ﬁﬁfﬂé?&ds e.g., by repeated

cycl- Si's, shurf

es o agen I'ng and sel ection as wel |
aAscanetier etamplefplarst fredeingfutidieed aseipnessionhosis ferdaxge-scale

Wiy e g s At e ey
scalabili§URRRARLY Sor 1dlitiohA1¥bredBh kMM TheR are currently a variety of
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mut agenesis in vitro and in vivo. Mreover, various

applications of DNA shuffling technology are al so
wokid@ieodsa the art. In addition to the publi caticans2o04/662963 -

not ed above, see U.S. Pat. No. 5,837,458, which

provi des for the evolution of new netabolic pathways

p}@ﬂﬂl&&ﬁlogmmﬂkyaémbimhﬂﬁmidnge:tﬂ?ésmﬂ@hplaut cell- suspensmn
recursive_shuffling techni ques, and Crarmeri

B ess ECCRER ;r@nh@a@t(‘mymmtdm@rmlg%sam&wWS@%Cﬁ’%‘é@mwms

. k)

thWEQiSbﬁﬁ@ﬂE/ no W@Bﬁb@ﬁﬁﬁ&xesé/ﬂ%fﬁt&%r‘ésul%%lﬁ%d §&ctions in human

PRfSpise SeB et B AR GC N I CaPr D Be0s Ao,

pref Rhatky sﬁﬁmeﬁﬁr&ﬂg&ﬁ%&&féswn St D@ ifdeBtcels, often in
nucl el ¢ acl encodi ng an pr oteln, or deri Vat [ VesS,

cd‘mlagatﬁmt \snh haallwgss @Kprekmwmvms + Begwovirusxscigssayailable for
rein, ctor" .refer

evtarStginad e b Bhuri e sl P m el faR s @R Series (it e
ak M¥D e, Biol A 15w eN6d gmkm anditR pWID erit (LOGIEW & Sumers,

76 WD 2005/ 019251 PCT/ | B2004/ 002963 "plasm d", which
Virelogy 37¢:31a32(188Mar doubl e stranded DNA | oop into

whi ¢

1, g9l ST 0% S B i e
inDNAich sesHEAGIsSseqaghcbehdviedate thtiodticedtint their génapesn Ok, trans gemc

Certain vectors are ca e of autononous, replicatio
IR A R A&yaramal, P Br&m@?w@mt such as a rat
om&ﬁs‘%r By hi¥e SﬁQBﬁnBﬁVdﬁﬂe &1R of ﬁfet flihdl inOLH&y zf‘tréﬁfsgene Other

replitation and epi somal nmanmalian vectors).
exaaqiler of tapsgenjc aniwals épilederale., mmmmaaer@éQSoﬂ@)fpsaiﬂéS cows, goatsa

RSB HS AebRSo R SEnghebgRl o maniutin

addBRldré-atjestionl ﬁ’d?ﬂcﬁibﬂl:h anifiRlshash agen)Rave Y680 ¢6iiventional in the art
certain vectors are capable of directin

anslaye dessribed, der grampde, i UnhiPatent Neg 4af3o; 8%’@@!183910934 and 4,873,191; and

w4595 B NRELBIROYE MBLEAE RS O ShnPltor Laboriry

Pi¢es; Coild Spring Hador, N.Ke Gmmﬂmamo&%eulsﬂmm guosisctigreof other transgenic
Qften in the formof plasmds. |In the present

a‘%ﬁ'@‘éifi cation, "plasm d" and "vector" can be used
mterchangeably as the plasmd is the nost comonly

At Dipré@idsystélanever , the invention is
|nt nded to i ncl ud’é such other forns of expression

vect ghs suc‘ﬁ%ﬁa.rgétlér’ [Kjréa@{ isYRE dﬁgfh%nélﬁ'oﬂhlc i8Rk p&abiifP. pastoris has been

defectrve retroviruses, ovi ruses and
devéioped &ssoai aitstanding bost $or, thevbrodhctiay wfefos'@gn prateanstsinceits alcohol

f.ynctions. The. f.a func rotel
OFiHRRERBTGr VT PO EfrRegeT s e By tgrdirt reported
inOro@3 NP, era@ﬁd#é'Iﬁ&r&lb@otﬁrp@é@inrbxpﬁss@ﬂ bistdia wab ﬁ@velqidd)by Phillips
been the "factory" of choice for the eeﬁre33|on

Peteniqumyrsee, 4 gisUtSe a@s@%%@%ﬁa@i@%&g 462 8?%23&%%?%@55 each

of ioh PeinSaHoRle st Y By "RRE ptarli e e e

IngitRIpeR; Cafpars®® /h&SeuRigbet Bxpredsiont systen® dpzumavdffemnany
facilitates recovery of the]a&)roteln However, E.

adventages; bmnw@ éowt haxsdbe prdatexia Prehler assogiatd) Wlélsbacteﬂa nor the
B SR TR0 5 P! SPUAMTA LOFCAAL Futermors, P

pdx@irisadan uilizy ARthanol as a carbon source in the absence of glucose. The P. pastoris
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whi ch nodi fy the proteins being produced. Mny
eukaryotic proteins can be produced in E. coli but
wd heseiovmy be produced in a nonfunctional, unfagimshed/002963
form since glycosylation or 25 post-translational
nodi fi cations do not occur. Therefore, researchers
expitadién EyRciitidey tharibBendldndused hLbOhd)iQ)XY(%G (AOiXH Drpﬁirmcaer which
and plant = expressi on systens agcr pL roduct i

contre)p tfé?x%‘?ﬁ Phat codes fordfp SHTFESH £upgRg Bat catalyzes
the BBt &%Yi@lﬁfdf - b1, iRds rgﬁoﬁ?hﬁé E’éeﬁgzﬁhﬁctenzed and

expre SI on o proteins during t l'ast few years and
inconpsated o e strdy afh edsrass axpredstce:rmtow Sinngitbe yroteins froduced in P.

for the e i,on of 30 human jrot |nsvv|
pasti S AP G HECCBERRY B BEERAGn G DE A B dpfegmentation of
gendllclly 8n g’lﬁ&r&?P Nhskrislfré@desth XéOllS ak@hathRsh . £OK expression
| 'arge-scal e heterol ogous expression of proteins and

systerhs. aurqbomm Bpastdviabes theabitty trospontaneeusty glpensyiate expressed

protgigng,ltxglﬁ,g lt% and vaf t%%%’ ?\Pe\l;ﬁ?f; el qﬁgg{;r'ng{:}aof (9?5&8{?% %%en produced
using Q8 5 Pst 8, ﬁﬁclE@-ﬁ/g |tﬁ2ﬂ&46ﬂﬁ%§ﬁlen@ L%Ptfatbiﬁi Bérlsaig perdactin, human
expreSS|on systens i ncludi ng transi ent expression,

serup} dhemineand-1¥392¥@asi on  cul tures, reconbinant plant
viruses and chl oropl ast transgenic systens. Wile

Tagf&wﬁ@ﬁ%vntlfﬁﬁtﬁ@??&ehﬁ pl ants have sone vari ations

rom mammal ran proteins (e.g., glycosylation), there
| S e
|5 SOy T8y YL ADRaGhR A6 efd BEEERYY Aihion o
recoﬂrlﬂlma’iﬁl pRiteifd exprdiaid inRewteribGaviostif Tisbe 88 of Zlﬁmék)sression of the

Anot her .suitabl e het roI 09 es system us .
protﬁlﬁsaé@tﬁl%m PESteiR Pitia SIHALIenS HanTi e EDR B G fodulin
%@% g@BP‘F&I P tag%&' 'eQééhﬁlHSth}é %ﬁﬁx@és?o:ﬁdﬁddlﬁkbﬁdés% frame

proteins Tn cul tured i nsect cell's,
w1th%‘l@tatia¢liess-tranﬂferd® () pHows Eori pawi ficSndn of the ﬁlssqn prmms from crude

ST RIIETRE T Y31 NE TN T Y -

agarb@st cells of the invention can also be used to
produce non-human transgenic animals_ in which
ex Syehomere dhis ¥ReteE CPacAsiop S¥semBeReally womw%e% hepific protease

cleagz?%f 11C X %?ﬂ!&ﬁltéﬁ%@%&ﬁ%l& of AP bﬁ@%nél yﬂ]gl% 1m§ﬁendmg on

nore prefera ént suc
the \aactoatused) ) t]nmmbm ehieroMinash ooFsctar Xaprogeast clemage eité. Thodmbin

spect b GLees rECHBIPLO TS ROPUAIBE Biegeco BRI SRUT P Lo
Argf/déf?ﬁ@eé S@?QQD 9OVE4). FRELferokRRLEKMBRAge ﬁﬂ@ﬁ'ﬁ&p@ﬂéﬁ) Asp-Asp-Lys,L

Or generating transgenic anl mal s via enbryo
(SEQI:’IBINOI 4)i bike eatetokimase.diactor Satdlenves pithe Cct@namag/slde of its

RSB ARG T B o

remé\ﬂﬁ% al vgﬁ&F%Gde% éhce9fom: o‘tnﬁ?cfﬁy d&ignedrenstide@anll of these
MANI PULATI NG THE SE EMBRYO,  Col d Spring

eNZ YISO ntm pommestigilywyapakls in a mghpugiy torayoidsesepdarygleavage arising

Sim | ar t ho f. Qt
fon iR pEfeRsd TneBRRnds LRV 0D o A1y ipctuding an
the tODIS fOIGB eRMHRTS d6QtUrE, of DiRinylatedith Q‘adiﬁﬁafeaﬁﬂllowlaﬁh]na‘:enzyme from
Pichia pastoris. P. pastoris has be
cleavage reaction medium. More recently Qiagen also developed the TAGZyme system for
an efficient removal of N-terminal His tags from proteins which involves exopeptidases that

cleave dipeptides sequentially from the N-terminus up to a “stop point” amino acid motif,
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devel oped to be an outstandi ng host for the production
of foreign proteins since its al cohol 25 oxidase

wrosoieesr was i sol ated and cl oned: The P. pastmrim2004/002963

transformation was first reported in 1985. The P.
pastoris heterol ogous protein expression system was
which lingtdr hhysKedd, i| prg-XRat, | ShaXup-Rrec{aag. JKaa-RipXaa-Xaa- or | Gln-
gat ent NOs. 4,855,231, 4,857,467, 4,879,231 and
4929, 555, each of which is incorporated herein by

r ef erﬁﬂﬁ@ghmsslos YiSla§Ehédesdaby forrRhloye MRIsh6ft 8 s Rifinity tag (whatever the
I nvitrogen. Conpared to other eukaryotic expression

wyiyehes ok Hirtesidpes) drones sccqmbjnagbpratiin ﬁﬁ@@@gﬁcmd@e fne some
%ﬁ??%tl?ﬁg slrﬂllglél% %{Hﬁtﬁgld Wéiosnri) %é ?r%ot %é%%(gﬁ} %Wﬂ where removal of

the eigdh desifbld edame thing E@dlscﬁﬁhé foz the residgal reSJdues Gly—Ser of the
Furthernore, P. pastoris can utilize methano

RENIRRIA cleavagESItE AT %S%k@#@éa%fesgmbhlstémm%mno acid that could be
1A 4
rrgs;egf%nr? ‘ggl\é?ggnlggglggat %g lorrgl %Pﬁ%g?‘h obQ uced gbl cohol
OXI das endré\@Xent apporaoh ér affinity phnﬁcalmlnmdrcﬂveshmlgargea d¢dndénsation
réOdf;?}é)chngor ¢ hae etgapnygéélug ?\ﬂ ];fl}a}:l'léc?ﬁes\f/gg)é\*geféﬂ@ nuceieophlhc groups,
& df2mind aéf&i WA o vidiad nﬁél@éﬂlﬁﬁ’f? odags ReRdes, e. 5 serine,

characteri zed and |ncorporate into a series Of
theeonigeiagd exsmle@,sl’mfw@c& potein & prpéide mom@ﬁmmsg a reversible covalent

b%g??(i q%?yq:hegvee gt, rN 3 n%m}all] %sﬁgﬁ? dﬁ%écn%lﬁ%gr serine residue, and an

dppropeiateakian Sed Vﬂgaematazc; @hky. &Blioh BB 7. (2paB)t Addiion of a pair of
pr.ovi des an excellent alternative.to E coli

résséveés%g@ﬁ -Byey (o puS%rh%rPr@rtée Neterrpigy oF ¢ Eecpabinaptprotein, or of
P pbug BOARTRBHIA 18K 2 EuRUBAEI it 1)

pufioationofy @rvateat wtﬁravzeidt(ébrenmwbcmﬁihei di- qutlldg tagn This method permits
stem tetanustoxmfra tell a
b Tkray SR a Rt a PG U 4 i i, A i peptide flag

sey®pgyme. Tag Renoval with EXOX Proteins Several
systens have been devel oped to allow for rapid and
efficient purification of reconbinant proteins
Rovsrserateolytiodetivry of EXDX Prgteiniese rely on the

expression of the protein as a fusion protein with a
gl ut nwitesnesisct olihs frsiention pwn)s tdamaihaetds of addingode bi more amino

Pils % BpsRBEbss st kensPlia, PoRordiln S fp G Rs ton with an

a@bd&&l@leﬂicéﬁiﬂa@ drhime st yeliskeethe G&Brseqirbiewitit aétivity of one or more EXOX
purification of the fusion proteins from crug

PeeteingrAsused hereibiihe (GHECFe VAR PEHEALYNG #3Ivey N mfens do engymatic activity
t@t c%tﬁgzl{s HB%8 bﬂ%?@.?@é/r e Hth bR AFRE %élﬁ aP?ptlde an

rnore, IS vect or expression systemg

d]@opnppde apzﬁypsepape of driyccoppobitian evithZih acbaam&cenday tmine. One of
ot eo| SI s of the hacterial fusion

I
%ﬁﬁg{w: mﬁ?r U Wild 1 ecagtaéﬁmah gmg?r sujtabde thepmpdynagig conditions,

| p}aéagmé Enzgﬁ%&%{u?ﬁé\%%@er&f r|€§¢51 . 2¥avily) Ot ease cl eavage

speci fi cal l'eaves “target proteins
c 0 nt a’ummgmlehd a poteglyitici cnzyise githmeerieqreddal ytiPraotivity is trypsin, which

i§Ar? 8%1 %atlig%}n%%ggﬁ \%@b S{F&;ﬁjﬁeEg?e@yietﬁsﬁgoz%o%nﬁfaebe&mged lysine

&%ugﬁé 588 Bhaif? Trsin® vl 8& Rlthd B%nﬁ‘a&tﬁfé‘&ﬂ]f%&na%‘ 1ﬁ*§ﬁm from

25 recognition sequence Ile-Gu-Gy-Argj.
pptom@mlﬂ@) whiohds siamilar hethethomen b‘gnugg:gptftbc last amino acxd remdue in the
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renoving all vector-encoded sequences from
appropriately designed constructs. Al of these
WEyOBRsar e now conmercially avail able in a hpgins2004/002963
purity to avoid secondary cl eavage arising from
contam nati ng proteases. These enzynes are provi ded
B-chhinhie rlanine gathert thad theeonime Reaitmg poirdine tnselin wihs theopninbester in the

enz capt ur r biatinylated. to facilitate renoval )
pregipct AL Wl Adma eyl Bis8ning Sl Bromai e pinal alanine
and RRBH thy tHE I estdrSQuBiBY RO REAmehEo IS YEN S¥She Rrdddine ester
an efficient renoval of N-terminal Hs tags from

with infludreasetip Rl hydrpdyzge theegisp tpyiekddwerantinsulin. ¢l eave

di pept.i des uent i al omthe N-termn R.tO a .

s PEfrons e SHER, B PR Bk s BB broteotyi
readtfohk| 182004 /1904RES the BXOX pidtedhd 41€ indubited Xath-a polypeptide and one or

] Arg- Xaa-, .|[ Xaa- Xaa-Pro-Xaa-, , Xaa-Pro-Xaa-Xaa- or .
mojeuno Reids under cppdiens permitting theadgHips of gacanerynqrg amino acids to

:£he short Hs affinity tag (whatever the

thehﬁ%érﬁlégf Hi s residues) froma reconbi nant protein

af t Bterp aneirhuldpleiuitities foemeingtiee BROX pro&pys oftthe preaant invention as

such as structural_ analysis, by X-ray crystal]l ograph
revggse N?F%O_‘Wéi_néméﬁr@%Fx"é’%/lieftth‘é}/et"ﬁ’éeiP_ OteRIE %1"@9 oF i EXOX
profii¥ah Bt Qged if thd SAlEHDIhYolypRptidESat ahe BOED R P8Steins can also be

dy-Ser of the thronbin cleéavage site or any. ]
used appFeundingagyntite addions onnorgramine keidsitoranother dmirveacid, 2

lcoutg be still neseqﬁ and i.ch cogld be related to
POIYRRUES St 'é‘%%?%ﬁp%%%é‘%“e‘ﬁ% R AR PP ERSH ™ BBpr oach to

affinity purification involves utilizing a
Pharondeintsail Guinposftigieact i on between a carbonyl group and

a mol ecule with two vicinal nucleophilic groups.

Exarmd EROX malbid scid elolsculds! BXOWOproteins) ahd MEERTON khtibodies (also

groups includes, e.g., serine, threonine and
refegspd e herein o0 petiugiaempaupdsol ef the inveption, jagé dermvasives Jragments,

] r rsi bl .
analgBf Bl o oY ol cin B8 ofrareif IS ph LBl QYIRS suiabte
for adsinibtration Sdich nomppyiti aprtypit dlly emnprise Seenidldit atid nedlecule, protein,

al..,.Chem & Biol. 8 673-67 2001),. Addjtion aof a )
or aBB'P‘?chﬂﬂg f?@@'&?‘iﬂ’&%%aﬁlyé‘.c@‘?ﬁab?ﬁ i('@rfﬂ% ?ASGS?%- herging phanmaceutically
accepRablEERried Qs {fidRl tEMmBIuRE SnP indall &P, AAPErsRINGh&LR coatin gs,
or of a protelin (peptide) obtained by chem cal

antibgateriad 9ild antifungal pgentsudsosordp apliatisbiptnidglayingidgents, and the like,
confi bl ! SR PR B erae af R g h the most

receh€6EMEH ¥f REMIREANHPRIMacditiehleS dlerichs, alstandRidUeRrdrRE f8xt in the field,
W thout the di-peptide fl ag}c sequence. 20 Reverse .

which tstiaearparpied Aereiny bY yeferpngexbrefrmast @iampload shelr cagrers or diluents

inch%e anearle %tel%lt&pto? Qaled! dﬁﬁné, %H%ﬁ-@osgﬁmﬂls nggfngs% $BRftioR! and 5%
nore am no acids’to am no’acids, peptides,

hunphisgapegbies Ligpsbnpepid stesaqueowsyehiclegmush bs firedwilsmayalso be
cgc essi bl e secondary am ne, by using the reverse

use rTglF

[ . S .
&8¢ 9k Juch madia andiagghts dorePhgFmagsHECHEYERUVH PSR is jgll known
in STk U b £EATSENRL AR BO] BEGBLAL W e e
compdand, uenthefeobnethe compostiansi is comempatadoSapplanemaryactide
a peptide n. oligopeptide, a polypeptide or any
com(pgﬁxﬁgérlap F‘EH_%W‘?"_[‘P atﬁ&ﬁ@%ﬁf%"@’@é’é‘éﬁﬂary am ne. One of
Or HinRshiadilsh kéch%aogﬂa? al%rénsovwd!%%sﬁeﬂlﬁﬁaﬁ)hﬁhusta&d Biamples

sui tabl e thernodynam c condi t
include pharmaceuticals for controlled release of drugs; pigments in foods and beverages;
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proteol ytic enzynes can have reverse proteolytic
activity. An exanple of a proteolytic enzyne with

w0 fegoBasproteol ytic activity is trypsin, whi cher/B0042002963

a pancreatic serine protease with substrate
specificity based upon positively charged |ysine and
aatigkidante irsfogds; cahdlcnstrollredypbase dfsnsectigeyornemsd in agridugture. Capsules,

uf ac i nsu forom ine,i.nsulin
TRERP AP PR e % il ) BREGEE S optah an aoive
idgredienewitkin HeSpAticleinfatiik 8r afdi2h¥ o286 paRiERANE ace. For example,
PCT/ 1 B2004/ 002963 B-chain is al ani ne rather than
enpanslafine in inedearadabloaeinpisanicrrparticiesiias heep shavaoRiagacapsulation
t§c§1§18 Oﬁn taf‘lr .Zlgeﬁlﬁécg ?‘oeé]}%gg ?x%até Eéipssér& e ,Lagﬁtbgorlﬁg F} active materials,
aI anlm pharaiadeniddl mﬁ&ﬁlmmmmnmtmne fonrﬁillﬂuﬁiemt]:embmpatlble with its

t r eat ment ;ng t he human_insulin_threonine ester

iptenqdad renis A afmenstratignnhxaapley elropiss of agrainigtigtign mcalde parenteral,

B Ot ASHL, iftradeh), SBCHA RN Pl S nklBicnf nsdermal e, topical),
trapsrot¢osals and rectd a@mmﬂtaann efnlutidns oEXGKepsiansaisnd faxpearenteral,

i ncubat.ed tha ept.i de and qne o nore amn

Ry ER i bt RS Bl ey E e o lloP e Rt 2 sterile
dﬂﬁ&t%ﬁcﬁ@i@a@ﬂoﬁ‘ ‘Pn;é&io@'lssélfﬁe sbiﬁﬁoﬁqbbéﬂ%ﬂ%'ﬂﬁyeﬂ &{ee%lgéo?s , glycerine,
multiple utilities for usingt eEXOXprotelnso

pmmglqu enethemsyagictig @olwelue.rawbmtm@ @Bents suchras perayl alcohol or
n%&%)ﬂgg S hntlcpxei‘de{n% ﬁ%sg %E’l%? ﬁé’ld of § qﬁ {lm}ﬂlglﬂtf‘lt%;cl{e?a%ng agents such

éInS can e use eslts O

ap whymmmﬂmecdmawmﬁhﬁi EXPAR bﬁffaisrsﬁcmﬂrncaiasa@ dirateslSShosphates,
as a coupl Ierfs% ent to add one or nore_an no acids tQ
J%gfrl

agch agends foa gt of tomdejfy e h s gediugchigrde o dgrgqse; The pH can be
A UPERET S SRR MO0 S GRRITREAUAARs T pnteral

ppEpatation $an hmdlcamﬁedaﬂsi@}(oﬁm idmpdsabde $yainges omrmefilpleathsé vials made of
Eﬁgrelaﬁa{ "active conpounds") of the invention, and
88 AP HPes, fragments, anal ogs and homol ogs t her eof ,

can PaneekRal 8dRsbditiiR sPRA1OBHFHfitaRle usOIRREE fsteﬁ!b%aqueous
suitable for adm nistration. Such conpositions

selypousdiwhprecwatpr sodeble)er ditpersions aadisterivppavedsrefor gheopxggmporaneous
p%gmaagéia %ﬁ &an%rl% eétaﬁfé%m%%ﬁ 25 a?;}é;%ﬁgxgﬁgag i e%ﬁqugaadfﬂlﬁgtratlon,

erel ar naceu

sitdbld @kitiers &dw&eqﬂg@dldg@an Rdlinedieacestiosaiic waltdr, GeinophésSEL™ (BASF,
di spersion nedia, coatings, _antibacterial and

PaisippRInGRI.) applnsghate §t§ff@‘ﬁ¢ salined PBS3 dn gllicasesbp sgmpgsition must be
t
SRR B ot Hiid e e EATRE daly Srilab b BRANIRE BB stable under
thershditioas efthamdhdtinendfstdregs adtmst be Phaerved egmnsx abntamination by
Sci ences, a st angar d.reference t eél% in the f]
MFPRZANISIS UGh B Past %&%thweﬁ hercaHeE cap %F é?IW%‘H or dispersion

nﬁ?ﬁﬂ?}:&ﬁ?ﬂi‘ngt e?@xﬁﬁﬁl@' Whter, tha]qbf g@f%fsg agﬁgéé gf}wceﬁ'ijg)ropylene

e not wat er,
glj/eoﬂ; b BquEd putylemylenargdiycﬁﬂ(oandl ﬂmﬁk&é,eandrsuﬂa\ﬁimnnxtmes thereof The
es, such .as f| xed

d hj
iR BNIGBY G e Ba AN RGP Le 1Y R HSG LA Sptiing upk & lcithin, by the
fafterRREE SRRE Wquiral b%tl%fétélééqn%@éisé‘BP&ﬁ ér&oi@@hﬂl bk ﬂﬁ"iﬁe of

in the art. Except insofar as any convent i onal Tredi a
swfactaytsn Praventioncafithaaétivnefwiittoorduaisact dan de acipayrsindvarious

a:g@%ﬁ{egwgp%jﬁgt@?f Cg{r‘p for Ie)t{alln?&% ﬁa?‘ab%(r)lg tc%fg%obutano] phenol, ascorbic
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents,
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30 conpounds can al so be incorporated into the
conposi tions. Encapsul ati on technol ogi es are al so
wonooksdig2Aappl i ed in many industries. Exanpl es rowiBzeha/ 002963
phar maceuticals for controlled rel ease of drugs;
pi gments in foods and beverages; 81 WO 2005/019251
for BGRMPIB20025,00286@ hobrHicip s shamtitolj sortfitedoer;sodich chloride in the

controlled rel ease of insect ronpnes. i n
compgRet P e O of i e BDS e RLheZghgiabout by
inclffifig BT Bel confpRSitibh ah aPéi that i6Rys MMAoFItioROR 8kdB, AGindeh
ingredient within the particle matrix or attached to
mondsteappde aidcgadatyur f ace. For exanpl e, encapsul ation in

o1 o e Al ShRLORL G R GRREd b e PR R TRy E Winpound

(.26 N6 FHISOK Préteinadrlaiti-EXQXE@Ebo@) Gn tHek@@iairinhounaft dnvappropriate
materials. A pharmaceutical conposition of the |
solvent/wHh ioaf of & compbinaion eldngigdisats conpmarates) oye.ta§ required, followed by

s SEASE  A Br SV R poli  5

con@p@ﬁﬁ?itﬁ@ Ht;trild vﬁiﬁcﬂg Erratra?ntaiﬁmbbasicadispsrsilp;l onegiiung endjthe required
i nhal ation), transdermal .(e.g., topica .

otherrgTe atagm thpfegaed S sh? g?ﬁe&f stegily pRv g fog he

pre%%%@s&?ﬁe h‘%&%&bﬁ@iolﬁﬂﬁﬁ,%%%a ?fl]gelbdi‘ﬁticﬁp&é YBduunPdrying and

cut aneous Ication can include the following ~
freecordpongthat yiekls stpomiderof the heevetingigdienbplusanyeadditional desired
. Injection, saline so|lution, fixed,oils, polyethylene
ingrgpRcien Ao ety sohleat sgr el or "ot her
Sy Nk BRide prépataion of celp bl flediundromMJE MibristieMrasgenic fungi
benzyl al cohol or neéigﬁ/_l par abens; antioxi dants such
©Fh

produsingsB YO, or BKQK prrifie Toirwhrem Qrdranggrai i apragusing EXOX
. C .

can $8 B Bl AR/ BRCLTA, BRNALIARE Bk Ot SO Olions generally

inclatlaragentdsiuémror bh edidtl eastiereTheyodantberenclossd mugehatiascapsules or
sodi um chl oride or dextrosge. The pH can he. adjusted.

comReReLBIISOIHS: Eagibe PUER oL BEHI B B phe ctive

con%%%djeaﬂ WedinCorhBfited Woeh BAISBAE had usdalif ey Bith OF t4b3éts, Mches, or

ncl osed i n anpoul es, disposable syringes or nultiple
capsidese Oval abmpnsitiensodan ajgodheprepargd using ¢ fluprarmerdeuseasp

sitions,suitable f R q€ l. [ .
moRERT EheGHTenE CobBOuE) tnthe R ERRER L ontiEs oREh U ayvishpd and
expéitSRRADr eRallanel. Phemdceutialifl eomiphtitle bindirgxdgemepaminaadfuvant

preparation of sterile injectable_solutions or
mateyialpeanshesinclupert ag part efithe 6RmEpestia, T8 fablsts pills, gansples, teoches and

. : Lol oai cak Li  ap o .
the ¢ e YRty Kin R LBaRloutE of etmp iRy B A hture: o
bindeh esghhatneicinetfseal bk cdinlose gaRBB)gachnth ak peletis;em, extipeent such as

conposi ti orglf. nust he steri be a[]d .sho.gl?.be fll udto .
starglh@r lagtpee P disaipeTating agept $ueh &5 Alamie 9o umgsel or G piagsl; 2
lubridafPdieh U0 ARbnesturh BRamaneH Jtkofs; Of1idab ichCis ¢bRoidBikilicon dioxide; a

storage and nust be preserved agai nst contam nation by
swegtening agertrsheings sustesh onsacolering of & flavaring agent spich as peppermint,

Tﬂe ]garri er can gﬁga.sol vent or dispersion nedium
methyl spleYtfPr KRB XAIN%E, water, ethanol, polyol (for

eX g h@miinteieh BY intlA%! B om@byitd|are @ifletdddn ittt form of an

pol yet hyl ene glycol, and the |ike), and suitable
aerospbap omipagsewtd cqiteineperghspensdr, wvhich gontains jgsuitable propellant,

mai nt ai.ned, for..exanple, .1 he use of a coating such
e'g"a"’sgqséBFklﬁﬁar?fbo&dl?ﬂge’S% arpg%]fzéeﬁ'ance of the required

particle size in the case of dispersion and by the use

of surfactants. Prevention of the action of

m croor gani sms can be achi ev&¥ by vari ous
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anti bacterial and antifungal agents, for exanple,
par abens, chl orobut anol, phenol, ascorbic acid,
wd hopremesal , and the like. In many cases, it VWGTH/I1B2804/002963
preferable to include isotonic agents, 82 WO
2005/ 019251 PCT/ 1 B2004/ 002963 for exanpl e, sugars,
pol \Systemioddnigistdatias carpaisn boby tramanbicosd] or transsleﬂnalnmea.ns For

eSO G B R LR B 2EpE BN BOGHE 4B Gt Sy to be
pet&aditirB 8sddn tIEforRIRASH IS 1RA pRictAe re bB@ralfBki@¥h in the art, and

absorption, for exanple, alum num nonostearate and
mcgedqafqrwxamp@ tor |t|aesmm05@1taalmxelsts@inm defargentsnbibsesalts, and fusidic acid

B R PR SRR e B oo TR B it ol

SpﬁWblfHupp@s@ﬁeﬁ ROk Qﬁﬁécﬁhﬁa} adeliNiemitio, the a@fiee @fmpbunds are formulated
conbi nati on of ingredients enunerat ed above, as

intp eifiMmeEBid, salvss, gl O BRpams s gerceallydenemin in £ha athn

Gen I I

e e@rg]gtcbéﬁgoﬂd% R 1sQ B8 PR R B bR AAAL S Hich
cofv@ntiand) Suppobﬁ@rlyd;ad&sﬂs}neh s¢ covonbditermand mthet lybycerdes) oecktehbion

ot her i n%{lg ients fromthose enunerated above. In the
engrgasfoprectl delivesy.pownder s for t he preparation of

ste

ar oo HEBEEER, Fichlve Louns e d PIRERTRR B8 will potect
thqommmduﬁganm rzpid elnmiriatign éginetie botlysueings -'admttqll@d a¢lease

d, fr
BEafiFote st iitis HiRis P BT dpgbS bt pioffgidabie,
b:dzeﬂisp(ut@blé pORmErs danHeliFe@ sutk AGBABhEvihyiNetald pplyashgirides,

or EXOX purified from T. rubrum or. transgenic
pokygh@phw%@w@iln@ena@xortb@nﬁt% apdpelylastie ped. Mﬁmoa';/ fagipaenaration of
r t
suéhgfﬁg?gl?fl&?ssﬁ g:gﬁ%ﬁ{ L:% t gs[e s }%uen ks g%lh gg}l?%r}aés can also be
obﬁﬁfeﬁlcemme'ﬂlel?/y ﬁam fie e maples Atkai Corpadation andHpsaPeamaceuticals, Inc.
con'pr essed j nt Jets. For the pur e of oral
Linaseinah@ispeneiony) gm&dmpwe%tﬁ@ez?@tt?@@s teﬁﬁf‘dgm wanoclonal
ant%dhégqe VRAIrAtigths Wc&halﬁé(ﬁé Qée%%%h%%ch’ﬁ?di]ly Bedepeabldéaiers. These
of tablets, troc capsul es. Oral “conpositions
carcbeprepared b@oFﬂmgm weithods kmpven fol thpst skillediin therast, forsexample, as

cedppr BUNPAEINELTPAY and o shed ana

expedGs Qip%h@.ﬂy Qv Y?eb@ﬁd‘omﬂhﬁt&fmeﬂibmﬁiekal cOppPEitiony ia dosage
bi ndi ng agents, /or adjuvant, nmterials can be
unit form 96 gasg ot pdininigration ang gnisersnity ofiflosagre Dogageatnit form as used

her@H Jeﬁeg %ﬁ'ca d&&% %a Jsfaﬁu%%ag%g f@g&lg i@ Wbe

PAGred! en or co
trestiedy elaeh mlilatontaans ap@determiobed qaamhy afadtive comipysidtdlcuisted to

cel | ose, ragacant.h or gel ati.n;. an ex j ent . )
progijes hadesiisdahaRP B caer B assos s Mithunt Fanied Bhifaceutical carrier.
Th$ E&géexf?cauaﬁ £ %é:dc%‘é%aumf’fdrﬁ@ 8¢lhe iRVentiBh Arsdidtafel: byaand directly

ricant such gnesi um stearate or Sterotes; )
demgniletd on thanotiquschaoictayistied ofghé actore mnmuntbancttthe partxcula:r therapeutic

eff@c}l\gqlg ftq.pgglgg 9% ttg%ﬁ%ﬁ‘tﬁ g’ﬁe‘ﬂ%r gl?sﬁelﬂg{ asrﬁéffqgsx{ Iouhdmg such an active

corfipburbAhE re@imepk 8MBAIVidAYQr i ng. 30 For administration
by inhalation, the conpounds are delivered in the form

' of Zhe negdeiosoid mqipqyeﬁofdm perttomr et be dmrexted into gectors and used as
ser ont ai n r.opel
sere GRS ptart Lt G L% e B AR for exampte
intravenous injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by
84
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83 WD 2005/ 019251 PCT/ |1 B2004/ 002963 System c

adm ni stration can al so be by transnucosal or
wotoaenadsinal neans. For transnmucosal or transeemvmbkoo4/002963

adm ni stration, penetrants appropriate to the barrier

t e. .pernmeated a used,ip the fo | at.i on.
stereagiﬁgf }rxé%?lgn. % agﬁ %’Ie?/a{(’r%\ﬁﬁ' &W"t“{fgﬁa G 8&%8?’%‘6@4-3057 (1994).
The phhideuichiQrefr @il of thd nelth@BSY VGRS Han3TdY thE Hadd @Brapy
detergents, bile salts, and fusidic acid 5 i
vecterdn ap aeqoptable dilugnt on easeampyibaiarloyy rededse magan irpwehich the gene
. 0 r
e BE AL BIRABNRR G n 0 ATt SRR vector can v
prodf€ddiinRctofedt eetostshimdn® célly B, adteeliral Weotore) the pRatBiceutical
sal ves, gels, or creans_as generally known in the art.
PrepaREOR GARIBEIHAS ORGGF %P@&eﬂétlﬁ?wélﬂ%ﬂlp geRg@elrvengystem.
Su : 2 S e di
parigrad dfcalSolpor il car BN PRY conMBRADDACR o dispenser
togethet weih imshuctidhs doredmanistatiorect al del i very. I n one
enbodi nent, the active conpounds are prepared wth
carriers that will protect the conpound against rapid
elimnation fromthe body, such as a controlled
Examiplese fornulation, including inplants and
m cr oencapsul ated delivery systens. Bi odegradabl e,
Examppledo iethods angpdatexinls can be used, such as et hyl ene
vinyl acetate, polyanhydrides, 15 polyglycolic acid,
Stm‘é’B#‘&g@ MG8) yort hoesters, and pol yl actic acid.
VeA Redraf 961aR! ERAbALE OMIOV 863 00hwhonddlirtioRadW A, lcoh 2. E392
apparent to those skilled in the art. The materials
was wad forl tho plapagaionaif tecbastsmephageal EMBLS d Ryoriaga, Wedrsgllen,

. Al za Cor pqrat.i.on and Nova Pharnaceuticals,.lpc. . .
Switgsr 56 AU PIEUU S BHSE G 1o RS IAEb it Ardgli TS yeing
plasthRGAFTES O8bierbl i, TRARTANL1 49308 HOA £, (18F Y and the

antigens) can also be used as pharnaceutically
expressionyeetbt pKUA3 (Bergsvonepskin 202l MolbMigrobioh28¢p43-554 (1998)) were

used B 685 P8R PRS00 e Aok oo be wivioed
to exfrebP2mBkikudd éf reSoralsin@tipadteinsadvant ageous to fornul ate
oral or parenteral conpositions in dosage unit form

for ease of admi nistration and uniformty of dosage.

g)ggg [ rmas used herein refers to physically
L. ru |scgg ‘gmultr?fa{l@ suited as unitary dosages for the

subjrebtunt wadgros dor Sbbexind egartand highidoaediam(Bia-Rad, Munchen,

redeterm ned quantjty of active conmpoynd.cal cul ated. .

Genfagy) Wr t?d_are’éwmgw opod pf%ﬁ&tb%mveyelflﬁ&tdc ingdium containing
0.2%389 PRdt&hi(SEprY 1711, P16t P TIbbNh S D M BRGAL AL CRIL AR, MGY as a sole
~The'specification for the dosage unit forns of fhe
nitrogamasd cadhon sowrceliNe saledadaddad ih this medibip. THeysaskilleadtin thre art will

ot BB oF R M e Rl DAY 30 S RRRR R .

volurh§6f 1007t 8¢ 1i RIS mieBRGT #BS inbbulhRRe vafi a ?’ﬁjg &0 RSN didteing mycelium
such an active 30 conmpound for the treatnent of

in 809 pdi-Ussye aulsire flagksn g edlresovere idubated 48 days att3@°C without
shakii nvention can be inserted into vectors and used as
ﬁ%‘ne t herapy vectors. Gene therapy vectors can be
delivered to a subject by, for exanple, intravenous
injection, |ocal admnistration (see, e.g., US.
Genomie @pdl cRNA fbeardes170) or by 84

A T. rubrum genomic DNA library was prepared using DNA isolated from freshly
85
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WO 2005/ 019251 PCT/ 1 B2004/ 002963 stereotactic

injection. See, e.g., Chen, et al., Proc. Natl. Acad.
wWO005/0195A 91: 3054- 3057 (1994). The phar naceutiCIAB2004/002963

preparation of the gene therapy vector can include the

gene thera&ql vector in an acceptable diluent, or can

growmg;myqeggma oW e al Rroe. Netl.rAoad $P1\/\HS{’}h81 A&7QéHE (1984). The
DNAQ%[ mﬂ\ﬁﬁ ﬁly\ﬁ?%gs&gﬁﬁhssé&eggfﬂNA%ﬁ&?%}a}ﬁg fro\ﬁji] %ﬁ %(E?b were

I'very vector ca uced

1solatt=.d ﬁﬂnﬂemﬁ‘eljtmgmbzm akhrese Raghe Disgdnbstids] Rbtkyml Swihzerlahd) with
rmaceyti cal . prepar atlﬁn can i nclude qne or nore

agaray aghe Paagngstisgl ddesidNGeiasragnts Wéwngemiéwp beigriophage
| uded
XEM?%%t al % alpBﬁJgEa &ghééﬁnse ge)l Egr uvvlet hI e
i dsfr mbrin nBNﬁohblal:t,nwas p:tepa‘ed ama pSPOEX émhdsa;id Hxwitmolgen Life
Teoh%qlqs%?% EﬁOdﬁ\éﬂ?ﬁ\d@W 2, PIsR) uneth, isgonBiSyERR A Sate and 500

g of tthPRNAU P REI was Begﬁ%a%ro - A998 sffurdshR s%grotem liquid

propagati on o cteri ophage” XEMBL3 (Pro
medmml(l (xd 80 hdh The snyswlitmevdsggnond vider hdltad mttbgu ek finé pgwder using

a morgq)x(' ﬁin‘ng tra ?Qgﬁl%g\geaggfélgtpg usipg R%Si%@%zﬂi&zk purification

kltfc,l(ﬂlgﬁ&)ndf& Qi;gg@ﬁlﬁasgﬁgwléeﬁd}ﬁ)the expressi on vector

(Borg-von Zepel inet al., MIl. Mcrobiol.

2@:r543‘umw:(sm)hbvm avas prayiousty eonsirected with diresCHERL 92-88
strain %g% ﬁ%?isodd in lisq J‘%mﬁlumncgnlgﬁnx I_%/hﬂaélla(%en %Q%t ¢ n%trc?%en and

utiTrr ze 0 exp ressarm reco

carbof k@ireé (Monotler B/, 19411 UIBtSII’ mf\vﬁmltﬂcféd af d&vbﬂm:d/\(a’@plegatc and
own on Sabour aud, agar. and ui d_nmedi um ( Bi o- Ra
Monogl mRYA Wagpyifi figd using obg t)éelmleﬁfd&g% Byehs, Switzerland)

i
BB BN Sl B B T UREPIAEIAR i
mRNAmsmgriatbdagtiage gtll (Foomsga) ol thespratosels of g martufangenr. and
lf] urce NB It.was added ipn this nediym Those
TantfY 0% 2 R . fpieiing spuss ansiding Andoppaidagts TP e

to ut|I|ze growh nedia in which salt is added to the
medium A volune of 100 m of liquid nediumwas

i nocamemie NG RNA: BRE( | #7f nepgbess | P‘g‘r“évvl ng nycel | um in

Gene Iggg%{‘t;i"éu lé%(%iz Rt e @cﬁﬁﬁzl&? rogH E{}g’ﬁggﬁggg Genom c

and r@aries ru'brum genom c DNA |ibrary was

rulAPPY epased usi njg48aNA | sol ased Trom3hdtessby106831; ¥¥8-632; 917-982)
2005/ 019251 RCT/ 1 B2004/ 002963 grog\%np%ﬁgggo?giy@% 257 aa

(Yelton et at|, Proc. l\_lﬁ@l Acad ) :
JuLAPZR1: [14510- 1474 ((14984) . 8 DNA wgd iparst(bradsti#4di gest ed
wi tih Sau3A and DNA fragnments rarngieggs foa@ptolZs, i@ a20 Kb

welrie

ruLAPI " |1256 1122 . 1373 2 introns (bp 157-226; 968-1031)
3 exons coding for 52, 247, 74 aa
fuLAP! 1298 1167 388 2 introns (bp 187-252; 1000-1064)

3 exons coding for 62, 249, 77 aa

LAP gene cloning
Recombinant plaques (10%) of the genomic library were immobilized on GeneScreen

nylon membranes (NEN Life science products, Boston, MA). The filters were hybridized
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isolated from | ow nelting-point agarose (Roche
Di agnostics, Rotkreuz, Switzerland) with agarase
wQ( Rod@24d agnosti cs). These DNA fragnents wer @(TABee0H02963
into bacteriophage 5 XEMBL3 using an appropriate
cloning system (Pronmega). A T. rubrum cDNA |ibrary was
with YPdpizlled pmbealsmgl?mmrggeasm@d(tiqw Mpoogrber dli, Mol. Microbiol.

13357 AT 00, RPponRiPLyutun Rl Bah s i e < aphase

DNA{ herdiiaiwdsis aeRBiBEE By Gredtbdigerd @Yogtbétg6t) NudleRSALId ReBY15:6737
rotein llgqald medium (1 Ox 100 m ). The nycelium was

(19879 Bybrérizing dragmiegigifeorn E bﬁct@oahmaeve@wd@ior@é iintg PMITL21

folo TRl 8hra 3SR i ARfte LG chh B B Red S AL S

(Balgacftdsﬁvmgﬂm{dgg agen, Basel, SWI tzerland). An A
fum gatus cDNA |ibrary was previously constructed with

the CHUvVI 92-88 strain grown 40 hat 30C in liquid
Isolaﬁ?ﬁjgf‘&’)ﬁﬁrﬁﬂtm(l{%d%@%’ coll agen as a sole nitrogen and

on source ad et at, 1991). Total RNA was
exlt refpuectndst. fiesignius eHlNAmmre @htamnedrby PCR Meing dNApdepared from

106 ctogeﬁagwgmpg“ i g’ uglﬁg er?clgi@gg%% %l(ﬁglg!\ y O%agpta‘ldltlons using

homoﬂfg%hé)ﬁﬁﬂnﬁrs(@ﬁ'a@d ﬂQJﬁ I?NA%‘equéh%@sgéf thé\diffe?élﬁ 'j))épt\ﬂ'ﬁt?,e genes (Table

prepared with this nRNA using | anbda phage gtl
13). T(V'ermigwnaquDNAe lgpboﬁcaghsensﬁ apdh entmnaefdtgouudcotldéalat 2

conceépﬁl DLy Txagg%gdr éJ n@ﬂ%ﬁftp at u S Ei?ligg Eﬁ ﬁ‘%\gr"% each dNTP)
were BTGB 0% EOR vl 10 it eyl

MgClb). GmehttercAdiioncSl cmi)s ofSﬂi@BlﬁAQﬂDNA%m&d@m(Rbﬂdn tElmer, Zurich,
LAP2 1757 495 t 55 ;
Switztgriqn%gg@)'e adde e%{ﬂnﬁé&p{;?sn%@s 1n€1§:g.t dgémnzgtﬁéigg su%jected to 25
cycled mﬂ?m §15574°@:483 xﬂx%%t 35e( L5 P03 bRt 324 firal§YiRbated 10 mm
coding for 28] 470 as rulLAPI 1256 1122 373 27introns
at 72°(hp 157-226; 968-1031) 3 exons coding for 52, 247, 74
as fuLAPI 1298 1167 388 2 introns (bp 187-252;

1000-1064) 3 exons coding for 62, 249, 77 as 20 LAP
Prodlgémdlremmynmtbﬁﬁ’snant pl aques (104) of the genonic

Bt Pl TP bRl oy ERR B i £ Ry in g apuitiple

clonirlg! dite ®f theVif: Ice/i R YD pir o€ shutt¥bvelor 2ETB30THZ BCR products were purified
PCT/ 1 B2004/,002963 w_th 32P-1 abel | ed probe using
using p SRspyrifirgtipe it (RedhedDiagrosting) gBd digestgd by reggriction enzymes for
9 )
whiehl eV i SR e o P o PSP (899, P pasoris
GSI 15 (Invitrogen) was transformed by electroporation with 10 pg of plasmid DNA

linearized by EcoRl or Smal. Transformants selected on histidine-deficient medium (1 M
sorbitol, 1% (w/v) dextrose, 1.34% (w/v} yeast nitrogen base (YNB) without amino acids, 4 x
10°% (w/v) biotin, 5 x 10°% amino acids (eg. 5x 10°% (wiv) of each Lglutamic acid, L-
methionine, L-lysine, L-leucine, L-isoleucine), 2% (w/v) agarose) were screened for insertion
of the construct at the 40X site on minimal methanol plates (1.34% (w/v) YNB without
amino acids, 4 x 10”° % (wlv) biotin, 0.5% (v/v) methanol, 2% (w/v) agarose). The
transformants unable to grow on media containing only methanol as a carbon source were
assumed to contain the construct at the correct yeast genomic location by integration events
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DNAs were isol ated as descri bed by G ossberger.

G ossberger, Nucleic Acid Res. 15:6737 (1987).
woHebs/oeai ng fragnents from EVMBL3 bact er i ophage/mBeed/002963

subcl oned into pMIL2l 5 follow ng standard procedures.

: I ' | f or. b h
i I P L o PR e PPl grown to
neaP@Rurktion (OO @660 Am)fati BOWainUK) B DysuesIch060 Fasedediy (0.1 M
PCR usj ng, DNA fr epared from 10 ;LO6 cl ones of the c
poth§Spim, PN hatpBRTIFEAL ASkG- oFRAINAB d B (/Y yedst exeanaFew/y) peptone,
ar ; _ . ey
1.369N9/4) PRB M%idr?]lg ar iy ehd%g ?%S(vlgl? :g!}gc%ﬁ)l ded b\ % a{%{?@] %). Cells

sequernces of t rent pe e genes (
werg3arveRind ahd nednspendey inf2 BNSS the Garhe afediae tvith @396 (@R¥imethanol
. antisense oligonuc tigdes at .a _concentration of 42
ins( QDo o TR Bt S R 2 SR crT e Bt 46 svppmptant was
har@6d MW Teted BEpRE} ' b i
R b S SDS LA et Ny phdese
enzyehwewaredunsd I Brgavuastivés frem 40T AQ cBilloulbok gnparaatant.
(Perkin Elmer, Zurich, Switzerland) were added. The
reaction m xtures was incubated 5 mm at 94C, subjected
t o Tible by ddsesbesimiteSalsusedafor I EGxpRsdodT @k dHBCeRNALL iR £,
mmat 72C and finally incubated 10 mm at 72C. 20
Pasisr§duct i on of reconbi nant LAPs Expression plasnids
were constructed by cloning cDNA PCR products in the
multiple cloning site of the E. coli - P. pastoris
shuttle vector pKJ113. The PCR products were purified
using a PCR purification kit (Roche D agnostics) and
di gested by restriction enzynmes for which a site was
previously designed at the 5 extremty of the priners
(Table 14). P. pastoris 25 GSI 15 (]nitrogen) was
transfornmed by el ectroporation with 10 pg of plasmd
DNA |inearized by EcoR or Smal: Transfornmants
sel ected on histidine-deficient nmedium (1 M sorbitol,
1% (W v) dextrose, 1.34% (w v) yeast nitrogen base
(YNB) without am no acids, 4 x 10-5% (w v) biotin, 5
X 10-3% am no acids (e.g. 5 x 10-3% (w v) of each
Lglutam c acid, L- nethionine, L-lysine, L-Ieucine,
L-isol eucine), 2% (w v) agarose) were screened for
insertion 30 of the construct at the AOXI site on
m ni mal met hanol plates (1.34% (wWv) YNB wi thout
amno acids, 4 x 10-5 % (wWv) biotin, 0.5% (v/v)
nmet hanol , 2% (w v) agarose). The transformants unabl e
to grow on nedia containing only nethanol as a carbon
source were assuned to contain the construct at the
correct yeast genomic |ocation by integration events
87 WD 2005/ 019251 PCT/1B2004/ 002963 in the AOXl | ocus
di spl aci ng the AOXI coding region. These transfornmants
were grown to near saturation (OD 20 at 600 an) at
30Cin 10 M of glycerol -based yeast nedia (0.1 M
pot assi um phosphate buffer at pH 6.0, containing 1%
(wv) yeast extract, 2% (wv) peptone, 1.34% (w V)
YNB wi t hout ami no acids, 1% (v/v) glycerol and 4 x | %
(wv) biotin). Cells 5 were harvested and resuspended
in 2 mM of the same nediumw th 0.5% (v/v) nethanol
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In parentheses are shown amino acids encoded by the restriction site sequences and added to the N-terminal extremity of recombinant enzymes.

The numbers in parentheses represent nucleotide positions on LAP and DPP ¢cDNAs
FuLAP2 and ruDPPIV PCR fragments inserted end to end into E. coli-P. pastoris shuttle vectors.
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PCT/ 1 B2004/ 002963 Purification of reconbi nant LAPs
The secreted proteins from400 m of P. pastoris
cul ture supernatant were concentrated by

Purifitddi@{ of fecainbiian¥3iA® an Anicon cell and an U tracel
Ani con YMBO nenbr ane %30 kDa cut - off) 5 (MIlipore,

VoFhetesiited praiginsAsom 4Re il of Reresioréesitiingg @Rﬁla@t%gfﬁwoncentrated by

ultra@txé@oﬁ g?lgéﬂaa— (ﬁiﬁ Elﬂ:]ell %lr%rg?ﬂ%%%eh Yq\g %}&MH@GO kDa cut-off)

(Millgwire, 2éslketmaljl, Switzoriand)e The torventratel was Mas]hehbwiﬂaﬁ_e mM Tris-HCI, pH 7.5
ot LSl B ETLRE 1 CoLYTR WD SR ITH St cotu
equil r?tgg gvenn% iYs Nafd bitfer2AbOWashMEhe bothintH With 5o mN®ris-HC, pH 7.5, elution
was performed with a linear gradient of 0-0.5 M NaCl at a flow-rate of 1 ml/min. The different
fractions eluted from the Mono Q-Sepharose column were screened for enzymatic activity using
Leucine-7-amino-4-methylcoumarin (Leu-AMC) as a substrate and LAP-containing fractions were
pooled. After concentration in an Amicon ultrafiltration cell with an Ultracel Amicon YM30
membrane and washing with 20mM Tris-HCI, pH 6.0, the LAP extract was loaded on a size
exclusion Superose 6 FPLC column (Amersham Pharmacia) and elution was performed at a flow-
rate of 0.2 ml/min using 20mM Tris-HC], pH 6.0 as eluant. The eluted active fractions were pooled
The LAP enzyme was concentrated to a final volume of 0.4-1.0 m! in 2 Centricon concentrator witt
a 30 kDa cut-off (Millipore) at 4°C prior to further functional characterization.

In an alternative purification scheme, each step of purification was performed at 4°C. The
secreted proteins from 400 ml of P. pastoris culture supernatant were concentrated by ultrafiltratior
using an Amicon cell and an Ultracel Amicon YM30 membrane (30 kDa cut-off) (Millipore,
Volketswil, Switzerland). The concentrate was washed with 100 ml of 20 mM sodium acetate, pH
6.0 and applied to a Mono Q-Sepharose (Amersham Pharmacia, Diibendorf, Switzerland) column
equilibrated with the same buffer. After washing the column with 20 mM Tris-HCI pH 6.0 buffer,
the enzyme was eluted with a linear gradient of 0-0.2 M NaCl at a flow-rate of 1 ml/min over 142
min. The different fractions eluted from the Mono Q-Sepharose column were screened for
erizymatic activity using Leucine-7-amino-4-methylcoumarin (Leu-AMC) as a substrate (see
below) and LAP-containing fractions were pooled. After concentration in an Amicon ultrafiltration
cell with an Ultracel Amicon YM30 membrane and washing with PBS, the LAP extract was loaded
on a size exclusion Superdex 200 FPLC column (Amersham Pharmacia) using 20 mM sodium
acetate pH 6.0 buffer and elution was performed at a flow-rate of 0.2 ml/min. The eluted active
fractions were pooled. The LAP enzyme was subjected to further characterization after
concentration to a final volume of 0.4-1.0 ml in a Centricon concentrator with a 30 kDa cut-off
(Millipore) at 4°C.

A fraction containing ruLAP2 activity elutes from MonoQ at 30-40 min (approx. 50 mM
NaCl) and at 65-70 min with superdex 200 = Peak 3. However, a large amount of LAP2 activity
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Optimal pH of activity of EXOXs

The optimal pH for enzymatic activities was determined using the Ellis and Morrison buffe;
system. Ellis & Morrison, Methods Enzymol. 87:405-426 (1982). The buffer contained three

components with different pKa values while the ionic strength of buffer remained constant

throughout the entire pH range examined. The pH of the buffer was adjusted from 6 to 11 in half-
pH unit increments with 1M HC! or 1M NaOH. The assay conditions for activity on Len-AMC
substrates was the same as above except that the Tris/HCI buffer was replaced by the Ellis and

Morrison buffer (composition) at the pH values indicated.

Table 18 details characteristics of native and recombinant 7. rubrum and A. fumigatus

secreted aminopeptidases.
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he optimal temperature conditions were determined by measuring the enzymatic activity ¢
their pH optima after incubating each of the LAPs with Leu-AMC (5 mM) at 20, 30, 40, 50, 60, 70
and 80°C for 10, 30 and 60 min.

EFUNe z
0 0

Proteolytic assays

The proteolytic activity was measured using resorufin-labeled casein in phosphate buffer
(20 mM; pH 7.4). The reaction mixture contained 0.02% substrate in a total volume of 0.5 ml. Afte
incubation at 37°C, the undigested substrate was precipitated by trichloroacetic add (4% final
concentration) and separated from the supernatant by centrifugation. The absorbance at 574 nm of
the supernatant was measured after alkalinization by adding 500 pl Tris buffer (500 mM; pH 9.4).
For practical purposes, one unit (U) of proteolytic activity was defined as that producing an

absorbance of 0.001 per min.

Example 2: T, rubrum secreted proteolytic activity

T. rubrum was grown at 30°C in a medium containing 0.2% soy protein as a sole carbon an
nitrogen source. After 14 days of growth, a concomitant clarification of the culture medium was
noted and a substantial proteolytic activity (400 U ml™) detected using resorufin-labeled casein as
substrate. This proteolytic activity was 15% and 85% inhibited by PMSF and ortho-phenanthroline,
respectively, attesting that serine and metalloproteases were secreted by T. rubrum. Western blot
analysis of culture supernatant revealed that 7. rubrum, like M. canis, secreted endoproteases of the
subtilisin family (MEROPS>S$8) and of the fungalysin family (MEROPS>M36) similar to the
alkaline protease ALP and the neutral metalloprotease NPI secreted by A. oryzae (See Figure 1). In
addition, a high activity on substrates such as Leu-AMC and Leu-pNA was detected in the T.

rubrum culture supernatant.

Example 3: T. rubrum secreted aminopeptidase activity

The nucleotide sequences of Microsporum canis endoprotease genes showed 50-70%
similarity to homologous genes encoding the subtilisins and the fungalysins secreted by 4. oryzae
and A. fumigatus. In addition, the M. canis and Aspergillus genes showed colinear intron-exon
structures. Therefore, DNA sequences available for 4. oryzae and Sacharomyces cerevisiae genes

coding for aminopeptidases were used to design probes for screening a 7. rubrum genomic DNA
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TTAGMALYWAIRNIC RERGACGAAGCCGAC (antisense) (SEQ ID NO: 41). This fragment

was used as a probe for a second screening of the 7. rubrum genomic DNA library. A nucleotide

sequence (EMBL) similar to those coding for the 4. oryzae 30 kDa aminopeptidase and to another
putative secreted aminopeptidase from the 4. fumigatus genome sequence (at website address
www.TIGR.com) was found in A phage EMBL3 DNA of the T. rubrum genomic library. These T.
rubrum and A. fumigatus putative aminopeptidases were called ruLAP1 and fuLAP1, respectively,
The identified nucleotide sequencesof rulLAP1, mLAP2, fulLAP1 and fuLAP2 each contain
a 17-20 amino acid signal sequence. The intron-exon structure of the I. rubrum and A. fumigatus
genes was determined by sequencing a PCR product using 5’-sense and 3’-antisense primers based
on isolated genomic DNA (See Table 14) and total DNA from a pool of 108 clones of the T. rubrum
or A. fumigatus cDNA libraries as a target. The first of the three introns in ruLAP2 was in position
similar to that of the unique intron of fuLAP2 (See Table 13). The genes ruLAPI and fuLAPI have

similar colinear structures with two introns and three exons.
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o : atie 2P 2t g )3 Jva digestion of gliadin peptides
chloronercurlbenzoate (cystelne protease i nhibitors)
bl u t B
or esrgee?gce 'd%?asg?épy s i%’ dlg% th/ réeée ue Scﬁ?ﬁk@sgtg% ?131{1? ;/ntgsrﬁme and interferes

wittebsarption oﬂﬁmﬁeﬁte (ﬂltdaﬁnf(ﬁdolf’edplﬁ Wh@ hayoeliat digpasp chmot tolerate a protein
serl ne/c stein rot ease i nhi or PMSF (serin
ca é‘ﬁ&ew hilsoﬂ )n Wb%fé{?r?’é‘i npgepl ?ﬂtl}sﬁa‘adlsease eat foods

co an‘fﬁ {ltehntﬂbp rﬁm&r&éf s.ftcg'ﬁ'ri‘(%g&msad c%(aﬁb%ﬁgggé s8R §REktine. The disease has

urpr | ngly, ULAPT Sone

a pi&nsdnce vf &) :200 iR mbsndd the potldts poplisipagtdups and the only treatment for celiac
protease inhibitor). Wth the exceptign of fuLAl
disgpicch teewpinin 8 life- Ej’é'ﬂe‘i*‘é‘l’tl)é&lﬁ?iltfmﬁ igt- Fer Iapweawiﬁ, folping this diet will

oo QBB PR Bt Ao

The principal toxic components of wheat gluten are a family of Pro-and Gln-rich proteins

called gliadins, which are resistant to degradation in the gastrointestinal tract and contain several T-
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fungal LAPs showed variable sensitivities to divalent
cations. For instance, fuLAP2 was activated by MC and
woCR030192350hi | e fuLAP 1 was i nhibited by the sarmCTHIBIe4/002963
The m crosomal pkLAP, highly activated by Zn, N and
cell_@iﬂ'dlal@i'f élgﬁfoieé FI@IQ}GIIE Sorh@UbnifRE3! ablmﬁ':fﬁe eféllt § tﬂwgffectla/ely induce an
drolytic activity of the enzynes
lmﬁmﬂbf%IQhaCthlmaﬁHLAﬁmmmltwc Epadetyetand j;&'l[ldmmalﬂl\@lls (Vader et al.,

Gl s 4 22 107 L PTG aries e S sp e Fisraitge been used fo

thes@ sfuldlRis ETHe caBhelBaEDAlial RSPt VB I ERE tRGEIBHIn ahWrgan culture model of CD
exanpl e, the am nopepti dase KLAP differs fromthe

doeg mj,corrgquaﬂ tq hptofsjimifating e z}ndm%quqﬁaf ﬂ\@qﬁgch@y& Sollid, Gut 47: 743-

745 ﬂj&ﬁ)ﬁ g\g feh ?%fbgrpcﬂ %@N&% \? Lot es\é%?r{efA m}r chf ﬁEA-DQS but not all

is elmaﬁcfe'drhyrdelaﬁildatmh @ﬁ\tﬁ%n ghitAritink ir€5due igo ghsanicadidsithbugh the action of
ruLAP2, fuLAPI and fuLAP2. For instance Ser- and Pro

the sgpllapisstipsl enppreuesie Fren%%wm;m@% ahieh pytentiptosheir ability to stimulate T-

r
e 8FA3R | AT OB 7| 29208 i, BRI W s
requarbmlemebe Tmﬂ;ﬂn‘esatmnhmnmaﬁlaasen eand. ,n@pmmbntdaﬂwgyﬂ 23:803-809 (2002).
Sinc the were not. a

Q“/Vl?'itf ralgipgs B OE&%W@%&S 1&1 %@ﬁﬁnaﬁteaop? heippan alternative

for th@ggihféﬁ 'fre\é"’ tiat %@B’ée\ﬂ JuBgdRl HepaRilhe @fez% i8t1L88k Inhibition of T-
pepti des 5 Celiac di séase (CD) is a |gest|ve

cellasrtlg@wémwmpwa%@e%blpﬂepmtdb bindmgtothllng-12@2 inhibitors of tissue

trans%gmtSIFx n%vﬁt?la \c;g'egn(t: éFL} i c%?!ng gog (gg]h Eln{ 3&:&1:: :uréoqd2 647-655 (2002))

and pérotaepéptld@&l dupglegrlentation. Yk Gdttet SpProathds consideedt to aid/ €omplete digestion
and barley. Wen people wth celiac disease eat foods

of inurgRRogfiry OIym?PBﬁIPS VLY, bagterial prolykenseneptisipses which have
broad &Qfo}B ﬁ@ldn%%fghgﬁ)%%%s %@Steg 1P e§c‘§§1§92§7.§97§‘2279 (2002);

preval ence
aqu:bpm kbt Awn]. g’ﬂxys;pk Gusdomtﬁst bMeyPhysaﬁI 2830G99mG 1083 (H02). A relatively

seas S,.t intai. |te strictl ) \ ]
lare SRR pF Biadi Rt MeeBiSaBhe sty et dSaration vias idegyified.
Furtmﬂnbre Hi9PepidasRiae Rhowh &the @isbt%hﬂ smndmble&ﬁ diffelenfBIAIBQ2-restricted T
revent further damage. The principal toxic
cell @m&@@ﬁ@%ﬁ'@m ipteatinal hjopsien oBEPD natitnigistimulstedpyith glwten, each of these

clonf RS 0F SR o AL Db Bubiose, i s
prefeaemtecfarﬁ'ram%sbmenahf -abléth vz ‘ﬂ%iﬂﬂ&%ﬁaidm peptide and the synergistic
| B2004/ 002963 cell stjnul atory epitopes. There is

effect %ﬂé‘bhw Aenarggreniidate ieRdlederesesthe Fraqellesrlpuaatpwoyenuai of the
pep iggduce an i mmunol ogi cal activation of HLA- D2

positive gut-derived and peripheral T cells (Vader et

al Thouglidkare arrstabiohagylog? & thikZBnier Y b RGGRAN )ryd) elvaza guten peptide
mot'g;itﬁ%tere i..n vitro systens have b ed for these

e Besopecin SRR O £ T AR e ST BEn GRS HRad dpour case as model
substr¥%d o Uiffdréht AAFR! éiﬁﬂ:r Glonk O & é&ﬁﬁhatm‘n With RIDTAY 'I@PQLPYPQPQLPY

correspond to that of stinulating T-cells and vic
(SEQ/BD Bi&): 4B} Adinem) &oedponding G fragment 82395 ﬂﬂ(S/B(gZﬁﬂﬁx)AIV (P04724) or

LQUPRBRAB P e GO BRI R0 w8 Rk 5 Q) omesponding o

grﬁtﬁﬁgv_@gtdf%ﬂacgﬁ M@ﬁt@ll@sg tam ne residues into

lutam ¢ &cids through tHe action of the small
| ntestinal enzyne tissue transgl utam nase, which
potentiates their ability to stinulate T- cells.
Mol berg et al., Nat. Med. 4:713-717 (1998). However,
deami dation is not an absolute 10 requirenment for
T-cell activation. Arentz-Hansen et al.,
Gastroenterol ogy 123:803-809 (2002). Oher strategies
for treating or preventing COO2nM th the ultinmate hope
bei ng an alternative
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 electiopray st FRECUARGEY B

for the "gluten free" diet, have been suggested over
the last years, including inhibition of T-

woCRbd/@oidivati on by conpounds that bl ock pepti deTaBshngos3
to HLA-DQ@, inhibitors of tissue transglutam nase

P S S % S5 AP Ao Ml DR e o comiot o

the d@é%:ﬁéﬁ%@ﬁﬁkh@ Ryithlélopeptitfab@io PRRARGAY ieBdERMSOHAE elkatdze by a
ald conplete digestion of imunostinulatory peptides

'Conta@sdnalﬁ\mllmﬁ?rent of bacterial prolyl endopeptidases

10 Rt B Bk SA0GE LGB P BB 1of Trihopivin

rubrd#’zl),l Sﬂt’AIEZ (&hinopéptidase IO Bichbphytonstubaimy, edIARD ‘(ﬁmnopeptldase II of

Ph . 283: P96- GLOO3 (,2002 A rel at |y i
Aspergi rz%%pﬂaebffulg&%mnf’mh(da%e I é@ﬂ&e&%{lgf 4"&4\983@@& Mjgpkrap
(micﬁﬁﬂméuﬂﬁ@m%ééﬁﬁﬁ@ﬁmh‘?)%Pctlhef klﬁﬂe %9%1% cytosolic leucine
ept1 de wa be a tor

ammdpefpftldamﬁoriﬂpércﬁ)mﬂdw Bigragdarifl ruBé’[PI[VcI ones deri ved
fromintestinal biopsies of CD patients stinulated
with gluten, each of these clones recognizing a

Syntﬂéﬁgﬁftﬁ@tpeﬁﬁﬂés@pe of the 33mer. The prolyl
endopept i dase, which has a preference for Pro-Xaa-Pro

roSalidphiase syitiessisovas r@aﬁoencd]@n 3gnsiemgnodificd 43@d pepfidepathesizer from

o R A RS L S
tetrarh 8@y KieorR@R hede ﬂqubC}ﬂﬂEpHa&eq}HB’BU)?a@ivaﬁd)IEpﬂmlsCtbﬁ stbplmse Boc

this 33nmer in barl and r t hese gl uten peptide
chemyigiry; ghain ¢lengatipn ogéss{qnﬂ (%@Hp-@gpgf %%famlgomgﬂxgi resin. Schnélzer et al.,
Int. _]’g?%)tt{dglpp& ﬁtgégahoql a;g?gy were used in our case as

strat es erent LAPs, either al one or

i nActheendaf the mynmed)s, mhﬂ:ﬁ?hﬂes Wéj@@cﬁ‘ﬁmﬁ clgaSEd oM the resin by

treatlgf:orjtégm oepéﬁ?géﬁ‘)fﬁrgqt%sgrl%th 9%fprc?r r-':]lg a%gav%gger Aﬁel(cefeavage the
pept1BQ—v@rE (I Rk R¥RRQuBpdatdr difsobfed liPad¥doud ddetonitrile and

correspondlng to fragnment 57-89 of gliadin

lyOPIMMed( ’Phqseml)es wegppuntied GyRRy wm/qlssz@gmpdm@ &¥atas by using
hnearagrg Ieg }; r?? hgé’gre%@@} %geotrr)#? f%/fq"/a 6{(%)' ?‘?ﬁ'ﬁg e@:&g’éﬂ% d) WeBuffer A

(H, 08X PRI thiffagioacetictabidy xap BM deleion at 014pmeSantidesangte analyzed by
endoproteol ytic cl ea g}g by a_ .contam t enzy
r#

The
e TLdBsTReAnG (i orompser Zinchester, England).
(am nopeptidase | of Trichophyton 5 rubr um, ruLAP2
(am nopeptidase Il of Trichophyton rubrum, orLAP2
Condiéionsoldgpiradiztiom telactidn: Asper gillus orizae), fuLAP2

(PERRaRae: Fasir net a0 de v g oL sy SReed it

CoClg\lvfm ﬁ)éubs‘ﬁ'amhcer@éh%bf\f’mm as®hn E/S ﬁﬁﬁ lofig: 20 The reaction was stopped
am nopepti dase from porci ne ki dney %’IP

by acidiferoy. wittDCEyGOREb sl the medain emlmdsby & b3 column using a

M et it
it
rs1leutjral i zation/2- (1 H benzotriazol-1-yl)-1,1,1, 3, 3-
Digestm@frtbt!ﬂﬁmr-om um hexa fl uor o- phosphat e (HBTU)

2oL AU A 400U B mERBARY 4601 e

in the¢ HBL.Q.prékle Nﬂiaﬁ%bn@hred lwith thé Sohtadl. hﬂfactPéx;g‘estdm rE’s‘qu eml‘y in the cleavage

Res. 40 180-193 1992&
of the N-terminal Proline. On the other hand, supplementation with ruDPPIV results in a complete
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At the end of the synthesis, the peptides were
deprotected and cleaved fromthe resin by treatnent

wowodmagahydrous HF for | hr at OC with 5% p- cr @gqliB8®4/802963
scavenger. After cleavage, the peptides were

rec I tated. vv|t Lce oId lved j .
brealdiyiE s abiodeisiond P Vs BiPHT:he isaio} 3 Kifiwkbhyse the peptide
(Figuerye purified by RP-HPLC with a Cog columm from Waters

by ‘using 20 linear gradients of buffer B (90%
acetonitile/10% H20/0. 1%trifluoroacetic acid) in
. fer 0/0.1%trifluoroacetic acid) and W
D'gesgl%Elé’ctﬂllég‘?}h‘a} ‘214nm Sanpl es were anal yzed by
elDHgéstion Pf the IBass winalAPRildne resuls impittial degradation (less than 50%) of

M h Engl and) .
the papBREPHRGHA (SR PRoHE chs BRI 0t 200 pfize FURPRRYs(Figure 8)
Howevar, "\;Jh%ﬂ bBiie %\}In%]{ﬁ elflixed %ﬁﬁl 1'§|gta11)ptﬁ1%e§ed (Figure 9) into amino acids

suppl enent ec a subs
and dipepiidastsome i06 wlmfh domrty! I idamtdhieslbyEE S - Mt (YQ LoF, B, Y, andltiyF),

ction ed b cldif on W th
Esiae SERER oo s, maplP Ty B e Yl BT or L AP2
Howé'&éf ngtlﬁuLm Rbfhe &ﬂla@% cOmpdantizAre Al prEﬁ;ﬁ{( $ut represent
were characterized by ESI-Ms D|gest|on of the

lessﬂmﬁ@%OﬁbeyhbmubWﬂ&P gure 6, "the 14mer is not di gest ed

61fhth &\fﬁé‘ﬁl EOIE%E?UE] Il?ﬁﬁ%ﬂéeﬁ%%igypf%?ﬁgﬁﬁ e)} 'ﬂmﬁmg&pﬂd%s% results only

ina p&h@ﬁ@dl&tiwi df%tﬂrhﬁndb mJeu andl Ct-tbﬁnﬁhEEhba(g&e tood cdrbexypeptidasic
N-term nal Prolin he ot her hand,_  suppl enentatiqn

contafinaRt)andpediton egaPﬂV r‘iﬁesan% EHshisttee pradiie. Watosehs poreyeddney
amindp %ﬂ&a@g%qg{aﬁgﬁgﬁ@glv? EUB@%&%%%S&% am no aci ds and

alone is not able to
hiltie stapsity ofthe pepgliain 33merguoitike digestion geperimentoivithlegher LAP or

3per: 5 Digesti,on of .the. 3 r with ruLAP2 al.o
DPPIY 3L, & el et GBI bfer oL FHIAISE0H ey for { gomplete
break@SRt bEie Wihdih33Her b @icBe BRIpepli@isss.. This peptide is

not a substrate for ruDPPIV Figure 8). However, when

both enzynmes are m xed, the 33ner is totally digested

M no aci ds and di pepti des sone of
Diges{jph L %t%?ﬂae%% im%ent ified by ESI-MB (Y, L, F, P, PY,
amdgdstipn with®romize (HF=E/pHtdver 20H i3 onbi mHrtid dlesdtian 40%) and the addition

of L {113 {opthcapyies e b horbeia-a L@gggﬂ& imPEPNRIR gudrolysis. On the
otherfi'ﬁtﬁ §J[cr ifibn §F BEBIV und¥thd s%ﬁfeec%ﬁ&itt %?ﬁltgl %bolxﬂﬁ@t@%re‘aﬁ@own of the

substrate. On the other i ncubat 1 on
pepndmdme s tirab mp bamadntary Iac@breqf mmowdewd rdmaptltl}slpqmdpse

Chympfhssitialens oF sPpleTssSoseih M B BRERY Shol Ale o bisgRaowh the peptide.

addi tion of DPPIV does not nmodi fy the proflle

Cyt osol ic porC| ne ki dney 15 am nopetl dase is totally
9t Appliaa frulL.AF2 be propassing ks essed recombinant proteins fused

Ac- Iladn he t|on experlrrents Wi th
wgm?%@#&k 1 bﬁél%ir m xed t oget her,

confirms that a free amno group is required for the

conpl ete breakdown of the gliadin 33mer by these
g%é ptasgaalaated mpthoiclpayagent the Gly-Semfsemdhe Wrfegninus of proNPY and of

a supplementary Ala from the N-terminus of the same peptide. In order to widen the applicability

of LAP2 either alone or in conjunction with another exopeptidase in the processing of larger

recombinant proteins, a G-CSF recombinant protein (Cys'’—Ser, Lys'$234%9 _, Arg) with an N-
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Di gestion with Pronase (E/ S=1/25) over 20h is only
partial (less than 40% and the addition of rulLAP2

wo eshegnzymes at an E/Srartio (ww of 1:50)pcioaenmo2ess
i mprove the hydrolysis. On the other hand, addition

terrnlgglrﬁgggqln\é:/e Meé Zﬁ‘ﬁ?\xﬁ g%rsrgwg:ggsg%eﬁ ﬁ)gib%gczwllt Lél’% and ruDPPIV to remove
sequér®aRY MI&R Rh&Thr-26S LipBptRfe Miin &8 NBREANLSGDERIRNT
di pepti dyl peptidase.” 25 Chynotrypsin al one or

_ supplenmented with ruLAP or DPPIV is not able to
Dlgeﬁﬂ@a&fiﬂﬁmsﬁﬁﬂrﬂmﬁm ruEARdbl e 9: Application of

p:‘ﬁf{& 'uH ¢ WS éﬁﬁﬁ’z&ﬁéano lgﬁf at%%%%ﬁ&?ﬂuéhﬁfﬁ?ﬁd?ﬂ%}‘m HCL, 1mM CoCl,

er protern

buffeNwiraL ARR aT &g E&ratidBE 1 \88snd\al 00wed).i Thetdigestddanataga was isolated by
of the Ay-Ser fromthe N-term nus.of proNPY and of

RP-HELC and eistasiapizag By ESLMS-Hes Noparpitigiye ép ipgubafignawith ru%APZ results in
the cE le D% the! 000 Yhnihd rididlR8 dlp%eﬁ% aQE@BrEt'mtraY 10s8bf H P amu (found

er alone or In conjunction wth anot
144, QQXﬂm@mnedasét isebtairedpt o ¢ 49D AHS odtid. Bngpstion hdtxmbmﬂmbnzyme reaches

otel a .G CSF recopmhi na rotein (Cys'r->Ser,
aXa{f}E" -BoYh Wity CaSCA?‘gB“’&?W%SQIPF RF%04 VO 2005/ 010251
PCT/ 1 B2004/ 002963 term nal sequence Met-Thr-Pro-, was

Dlgeﬁﬂﬁcﬁsﬁﬂ#ﬁi'le‘YTGﬂﬂﬁhﬂdAmih ruLAP2 and ruDPPIV to
renove é)guentl ally Met and Thr-Pro_dip ﬁ_gl de. from

t Heongitipns o8 incyhatinoV eE fhe mges PRl >b$ercn'r9 & FisiugnbAB shows that the

el Sl i R R LR BT 71 B fom prone.

with ruLAP2 at an E/S ratio of 1:20 and 1:100 (w w).
Succaisiyediyageel ﬁmt@nﬂéfhmam frout thed¥-tényminRPofHBECSENd

st oo pECE bl BUPRY Wik sty fpgnetnionst-

[Cl'?S vmm\m 84 m)an CSB Wit esh&dryticae mand bl 58940fce thecidbolded protein.
l'oss of 144.1 anu (found 144.2). The same result is

obtained at an 1:100 E/S ratio. Digestion halts when

aches 10 a Xaa-Pro-notif, which in case
D'gesttpﬁ ﬁl&@f\?'ryr Pro. D gestion of A a- proNPY wi th

r Lﬂi@ékZSoh(fmndetG 628§ (@BmgﬁuhbﬁBS) containmgt (hosSene syl Wasdiluted 4 times

in sogp TR HEE DEY 2 pBieben b b o E ot ionp et oL ap2

(E/s=l1mmfaf1 10, 3wW) errlgmapBMPthels%lﬁwmlmeecpmgmv% acetonitrile,
Met and Thr-Pro fromthe N-term nus of G CSF: The

acidifhast itk acotiglaoigianddhe BoEHFiselatniPYRPFIALC forddS |chanaﬁég@atwn As shown

0TS TR PR 05 s s e R cemiv

methidhReS¥ith a thEQreE’bﬂeﬁdsB Quss 'of 1 3.2 ainbPR/ithSInOER ratd Ovivdiof QflOO, traces of
GCSF (1.9mg/nml in PBS containing 0,1% Sarcosyl) was

uncleayqd magrial a0 slkpresent sBenamaviesugit ingitbatiow o

S BRI Vi £ICH A B b Rrterial on

semi-praputation RRESPIC lcolueth, MEMﬁﬁngMEﬂ1WMIDmth @iB/B ratio of 1:25 (w:w) at

7o b A P i A Sha S bl L LB Uefigior 128, dest.
G-CS%?&lﬁggte@ otlél:ﬁlag’\’x%%%‘hlgﬂi? 763”7?&&9@1&%#&&%%1&&1%‘&43% 18,762.5).

conp eavage 0 é N-termn Ionine wt
theoretical mass loss of 131.2 anu. Wth an EfS ratio

Dlges&mnv}?f delet-g;OgSF wit Cﬁi’P?{/

The freeze-dried material was suspended at a Img/m! concentration in 50mM Tris-HC], pH
7.5 containing 0.1% Sarcosy! and incubated overnight at 37°C with DPPIV at an E/S ratio of 1/20
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uncl eaved material are still present after an

overni ght incubation. This experinent was repeated at
woedsmossial e in order to isolate the truncat edbgyaBesisaboss
"0h a sem-preparative RP-HPLC colum, by carrying out

(v Enppifenn Wb st S e R tpre M?Ghéﬁﬁ%%by E81MS (Figures 134

and Bj" g Qﬁgf?sﬁgn tEi gﬁ%l 135 résult9 i @ie tRBva #éeﬁli&é Neiasihal dipeptide Thr-Pro

cal cul ated nol ecul ar nass at 18, 763 amu; neasured
(calopistesomplgeulpmmassant 185646urBy; mea@g@égqlmlgﬂnass at 18,563). Traces of

.de t -G COFE W e ried material was
undlgﬁi%ﬁrﬁ%fgl‘a%e il aﬁ%ﬂ%%’ﬁggaﬁc%lf?ﬁ?“@ﬁm?n 50mM Tr i s- HCl |
PHTh&, a Bequefifiltadplication Gf LAFSnd a3 Vareshilisiis heaéfb6ient removal of an N-

overnight at 37C wi,ith DPPIV at, an E/S ratio of 1/20
termipghsageirg dmny 2 sosmbteant Prsen4PiEestesvithvuAP 2rigdalted when the enzyme

L e
reac}&%gr gfc ? oot %ﬁgly X x_uﬁ)/éﬁ?ﬁclzﬂé%‘)@aaag bﬁfﬁ? gﬂ%@aaﬁﬁgl r{x)otlf, which may be
specli’ﬁcgﬂ!ﬁ introdudeldi ag arlcA BB Bitop paint™ & suhset;hmtt;rl deavad evitdf DPPI .
ermn [ tide Thr-Pro cal.cul at ed ecu
e gws’rerijl@ﬂ%égl%g vagned hcbidemgel TGt S epgRdont on the sequence
sincele MHHis I’ia%ﬁe?s 1t rerdSFHaeSh Mt TR g{r bx%NW by ?ntchi)itmg with LAP and
presen e reaction nedi um hus, a sequenti al
DPPBHp! | catl on of LAP2 and DPPIV resul ts in the efficient
renmoval of an N termi nal sequence from a reconbi nant
protein. Digestion with ruLAP2 is halted when the
enzyme reaches a "stop point" amno acid notif, such
as Xaa-Pro-Xaa, or the Xaa-Pro notif, which may be
specifically introducOtER EMREDINENPSPOI Nt", is
subsequent|ly cl eaved with DPPIV. However, i ni tial
cl eavage of the N-termnal residuyes is hi

deplhrighragicula smbedimsnishavebeen %@owdélem (rHi@% thig fas been done

vy AP SRRV O 2 PR EK. kB PR ins with e

to thsoope ofitherpperided clmams, svihely folloge in plaracnhlans éds bmtemplateni by the inventors

thet oo ibstions. pLeRay B¢ BREycalis ey Fan odnau eipn withou

depaaﬁglﬂdm tHeRPiribiahld sécﬁ;%wf@ﬁe mtléhtfolﬁeﬁs YRR B%f thE %nﬁ@ PERARbice of nucleic
clains, which foll {)artlcu ar, it
1

acid gaing mﬁtmaé.d:iw qfh@terqqy entibrasy typh mbehgwd)t@gbe a matter of routine for a
[
pers AR SR Sy o B B B R A orin. Ot
aspectfialvdntR6l ahd oRRiiftatione atertesitierod tlse WithinRelsddpe biithe following
. clains. The choice of nucleic 20 acid starti ng
claiMfgterial, clone of interest, or library type is
believed to be a matter of routine for a person of
ordinary skill in the art wth know edge of the
enbodi nents descri bed herein. O her aspects,
advant ages, and nodifications are considered to be
within the scope of the following clains. 106 d ai ns:
1. An enzyme cocktail containing a carrier and an
I sol ated ami nopeptidase originating from
der mat ophytes, conprising the mature form of an am no
aci d sequence selected fromthe group consisting of
t he conbi nati on of:

:
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a) a |eucine am nopeptidase (LAP) of SEQ ID NOs: 3
and/or 6, a biologically active fragnent thereof,
m xtures thereof and/or naturally occurring allelic
vari ants thereof and/or sequences having at |east 90%
of identity, b) with a dipeptidyl peptidase IV (DPP
IV) of SEQID NO 35, a biologically active fragnment
thereof, and/or naturally occurring allelic variants
t hereof and/ or sequences having at |east 90% of
identity. 2. The enzynme cocktail of claiml,
%H%racterlzed in that the dermatophyte is selected
romthe group consi sting of Epidernophyton floccosum
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cockt ai | of claim 3, wherein said one or nore
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6. The enzyme cocktail of any of claims 1-5, for use in the degradation, hydrolysis or

maturation of polypeptide substrates or proteins.
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associated with a human di sease, said di sease being
sel ected fromthe group consisting of celiac disease,
di gestive tract nal absorption, an allergic reaction,
an enzyme deficiency, a fungal infection, mnmycoses and
sprue. 10. The use of the enzyme cocktail according to
claim9, characterized in that the allergic reaction
is areaction to gluten or fragnents thereof. 11. A
met hod of degrading a pol ypeptide substrate, the

nmet hod conprising bringing the polypeptide substrate

7.1 N0y Ei@@&rﬁr‘,‘r‘rkm\é" ihfonk e mRZERRINRas keddnzyroé caurtail of amy afictaims
11 5. he nethod of claim 11, characterized in that
-8ai d enzynme cocktail sequentially digests a

full-1ength pol ypeptide substrate or a full-length
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stifiized taed fre cleating of wr%ﬁdﬂni’tﬂ'm&!‘ﬁar act eri zed in that the
iggno termnus of said protein conprises a His tag.

9. Use of the enzyme cocktail of any of claims 1-5, in the manufacture of a
medicament for wound cleaning; for wound healing and for treating a syndrome
associated with a human disease, said disease being selected from the group consisting
of celiac disease, digestive tract malabsorption, an allergic reaction, an enzyme

deficiency, a fungal infection, mycoses and sprue.

10. The use of the enzyme cocktail according to claim 9, characterized in that the

allergic reaction is a reaction to gluten or fragments thereof.

11. A method of degrading a polypeptide substrate, the method comprising bringing the
polypeptide substrate into contact with the enzyme cocktail of any of claims 1-5.

12. The method of claim 11, characterized in that said enzyme cocktail sequentially
digests a full-length polypeptide substrate or a full-length protein.

13. The method of any of claims 11 or 12, characterized in that the polypeptide
substrate is selected from the group consisting of casein, gliadin, gluten, bovine serum

albumin or fragments thereof.

14. The method of any of claims 11 to 13, characterized in that the polypeptide
substrate length is from 2 to 200 amino acids.
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15. A method of removing amino acids from the amino terminus of a protein,
comprising bringing said protein into contact with the enzyme cocktail of any of claims 1-5.

16. The method of cléim 15, characterized in that the amino terminus of said protein

comprises a His tag.
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