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CO MPOSI TI ONS CONTAI NI NG A HOLLOW GLUCAN PARTI CLE OR A
CELL WALL PARTI CLE ENCAPSULATI NG A TERPENE COVPONENT,
WORIDEODRES1OF MAKI NG AND USI NG THEM 4 The pr eseneCT/IB2004/002963

invention relates to conpositions 5 conprising

terpenes and hol | ow gl ucan particles or 6 cell wal
NOVEL FUNGAANPROEEINSAND NUCREICWCIDS' ENCODING SAME

conpositions. The conpositions increase terpene 8

stability and activity and provide a suitable carrier

9 for the terpenes, The invention also relates to 10

met hods of using SUERDOEPBHERNENTION e nedical, 11

veterinary and agricultural fields . 12 13 Ter penes

ar ?h@ﬂ%ggn? ﬁiveﬁt%ﬂ%%!ﬂ?&sto LB p%'iyﬁ)s Iuﬁjé:ésﬁ{(@tﬂg P&é‘igiic Tcids encoding

nat ure, nai nl ts as tuents o
themebseng umlqu@cdtslytlér pmpcrtiwlMdrermrﬂududnrly ile ithhentidl relates to nucleic

acids P D YR BALE) LR TR B RE G U LAE) OB GiE: aid b
pepuaﬁseg %M,Ee;m&es \@Mgﬁ wh be ﬁé&%ﬁpélﬁlecﬁw%'l)p%r%da to@8 @@d@k Gas el as
ment hol | i nonene, nerolidol, farnesol

vectcgﬁ,)hogﬂ cellg,agn@b@ﬁ@s, (aml rqmmblrmn) meg)qgs ﬁqr@n@ducmg these nuclelc acids

YR T A B R IS0 i BOF R e,

Trzch-@%ﬁt@ﬁ@ﬁbrﬁhﬁarﬁbﬁ‘péﬁgﬁﬂzﬁg’uﬁ%a%ner al |y Recogni zed as
Safe (GRAS) and have been used for many years in the
flavouring and aroma industries . The LD50 in rats of
citral is approximately 5 g/ kg, which is a further
indication of the relative safety of these conpounds .

Fur t her nor e, tBAE’ﬁ(@RdIﬁVB OF THRINVENTIONr t life
span of approximately 28 days once exposed to oxygen

(e. g. Baotona, yaast pshlemsitons Smgbrap wedl as spilizad delsifalants,
. k d f t . .
inverldh et G REBabds B PloRiang RN B nisThEIE ik, uatale of awino acids
dipegtidel BRd 6RRPAGEds! LaBBowittlerr2t Mig®bflodynRt3: 3876384 (@ 997) Hauser et
Tergenes have been found to inhibit the gromﬁh

al, Meln sBiok| 1861): 19ack@d30 i daeey &iakeTrende Plantsci. 7(6):257-263
(200%?%& ﬁ{lg% &qya%!le? TR 15}9&&6@01%8 %%gﬂe%ﬁf 5&9{208@) Transporters

IS InN Vitro

that Apphdcept lMger olhgopbpxg;e,s (4-32%in® 68Y residifes)1H8 knowh invpedst,

that growth nedia with nore than Q.01%cjtral reduced
FlameRious g g By POt B Dry intoaming, pcids psopeen ApvEstgated in
mmr@or@ﬁﬁgr% bsdadalrosf feﬁﬁéntat%nsindfs?&eﬁﬁct% ofh€ g’mﬁ%cfobaczllus

descri bes a terpene fornul ati on, based on pine o
(O’Cuinn et al., Biochem. Soc. Trans. 27(4):730- 734 (1999)) and fungi of the genus
Aspergillus (Doumas et al., Appl. Environ. Microbiol. 64:4809-4815 (1998)) secrete
endoproteases and exoproteases, which cooperate very efficiently in protein digestion.
Aminopeptidase activity, which may also play a role in the development of fungus

during infection, has been detected in the mycelium and culture supernatant of a species of
fungi (De Bersaques & Dockx, Arch. Belg. Dermatol. Syphiligr. 29:135-140 (1973); Danew
& Friedrich, Mykosen 23:502-511 (1980)), however, no aminopeptidase or carboxypeptidase

has been isolated and characterized from dermatophytes to date.
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used as a disinfectant or antiseptic cleaner. US.
Pat ent No. 5,849,956 teaches that a terpene found in
wo e@s/oest anti fungal activity. U S. Patent No.PCT/IB2004/002963

5,939, 050 descri bes an oral hygi ene antim crobia

product wth a conbination of 2 or 3 terpenes that

showed a syner giSHIVIMARNQF THEUNVENTION Pat ent s

(U S. Patent Nos. 5,547,677, 5,549,901, 5,618, 840, 5,

ealg%glfth on is gaésr% ax? ﬁ% orl thg fdlsZQ}Qery o? Ys% a’tedspo 73egt1d<% c%ntalmng

the ntme formi ommmmbabxd ﬁdulema@électm&odﬂlw emN(ps 3p6s9,ilesis, 18,
Ter{)enes ha%{%tsbeen found to be effective and nontoxic

21, 28 &t aPy3hane 38 uhks inxgntionalso g videssiselated pglprptides sppiaining an
| | I
amin agfoags%!i@é%gg@le%% 1?:8&1133}!‘(%@9&%?3 eéetléa 5, 1@’ Qf 242%7/ 30, 33, and
35, ab/patll aBisollated n@Qﬁthldmmaﬂz%& a&l@ﬁ@t 90%’11elentma|bmmﬂypept1des having
gerani ol , .toco | cohol , hionone,

thescppeRsreeran Bebe Rl oot R LA carboxypeptidase

activRGIFotHek¥mpR, fh@tp%bg)'eﬂhdd 18y B4 ﬂéubﬁle%ﬂﬂh@p%?)ﬁﬂé%@ such as ruLAP2.
synt hesi s, and estly l'ower chol est [ evels in

anNﬁaIpSO\(ldﬁ‘:(h@’n isolated polypeptlﬂm having @@/or Morg coB@agiyd pmino acid

rani ol reduced unDrs
subsitali D S p e A pods B AR PR s VR * 61 664
El Tgd@@entiin ddo encdmpad¥ad polyseptided thhngt namileﬂ%cc&x@ﬁl hallelic
323-325; Karlson et al . Anticancer Drugs, 1996, 3 12,15,

variagts pfAbojequense selspied Sontihe gEougrconsinting of SEQ DN éd
18, 245523, 3933 hngtts, Thesh allei9 piants G aE Ao ol el that are the

transiatiens of micleio agd seduencds difieringrbyeoreer nhara gucledives fimnt medleic acid

se:qugtltce;sﬁ%éleé?‘en({1 ﬁ?rll:‘; the gopgrganqw]fggg)s S%ga 59,1%?6}2 1 ! ?g%l 24,27,
30, 33 3%nd3345)2 The RerRRPbRREK R wiRkre anMrﬁfn%@cRﬁchaﬁQe%ﬂn the chosen

39-46) and sone internal and external
sequgrmeas thasged taqueeide atcondervativg subsintiovet . Med. Assoc,

< B e 0 ) B DR o

peptidey, €l ifétatceXh g 6ta réonHUMO Sofdnd, Mhefaih theQictiPODAFHdpHid:
| eakage and .di srupting nenbrane fluidity (Bard et al

removing 3myng acidgs g polypemide g 58 g ningeagid sefneneasal least 90% identical
\"
oo ARURAE il USRS, SRR oD g0r s
ID NQt BJd,i9n12t15al 8,,21A24, 27 BlI33, Bidkd)ioma bidlégicdllyodctivd 883ment
? 795- 803; Salt et al ., Adam Physiol. Ml ec.
therepf-ant Pat h,

Any of the polypeptides of the invention may be naturally occurring. Further, any of

these polypeptides can be in a composition including a carrier, and the composition can be in
a kit including one or more containers.

Also provided are dermatophytes containing the polypeptides of the invention. For
example, suitable dematophﬁes include Epidermophyton floccosum, Microsporum
audouinii, Microsporum ferrugineum, Trichophyton concentricum, Trichophyton kanei,
Trichophyton megninii, Trichophyton mentagrophytes, Trichophyton raubitschekii,
Trichophyton rubrum, Trichophyton schoenleinii, Trichophyton soudanense, Trichophyton

tonsurans, Trichophyton violaceum, Trichophyton yaoundei, Microsporum canis,
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1986, 28: 287-297). Teprenone (geranyl geranyl acet one)

has an antibacterial effect on H. pylori (Ishii, Int.
wOoXRo0s/bzs1 M crobiol. Virol. Parasitol. |nfect PCB2004/002963

1993, 280(1-2): 239-243). Rosanol, a commerci al

roduct wi.ith 1% rose oil, has been shown to inhibit

Mictasporgsdiir gt Migirsparumagruen Miclppeatopasmiasior, Trichophyton
equzﬁkﬁpf’r}ikmﬂéﬁ Sinei, Trfc%b}?’gf gpge(lfz!twszml |19{c93g§0% g}»és%m' S

rose ol

he acti ve conponen
Trw@@riazmmyelém @Emd@pbyta/a tepresok. 2 ng/ L i nhibited the
Sone extracts from

%éﬁ#ﬁ F“V%fnﬂ?% f“.%@? é‘iﬁé “H&ré’:'?}ai Fire {S‘a’maéﬁwmﬁﬁm.%r y

polypEptatek of thelihvenfiphori , the nost effective being
decur si nol. angel ate, decursin, magnol ol, berberine,

ci AhaMventien also miates i thoise @fﬁuerglaﬂultlps:lrahe mahBﬁwtum ofd
ol kEAAAI e e S0 5 e ks B8 i

inclindey ehegiodypeptidest afitheindahtiohfdn@ahe digesd 5 seléctedﬁ:‘l/drﬂ hipathology
e., .trichorabdal A (fromR .

asso‘f*@feg‘%gh&ﬁ%f’)pdyﬂ?ggée%hom a very strong anti bact er | aI
f
ety g il EHIAGY LA s
methtids frehaetetcontaciegithe pabypeptidel substratewith ond bt bioké thhb IpSIypeptldes
whi g}%\é\% e%ﬁglﬁﬁgo%cg?%@g?ei% gmlegt‘xl%en Vlgt%%gﬁqtnﬁgq @Efull -length protein.
Furtkdrf e oh¥ 6r mﬁf@lsbﬁfeﬁ%%epﬁ‘deﬁ cdh b¥ {1%& tb @ec‘é@hgﬁlgﬁ %]gkt e

poI ysorbate 20 (Ki met
polypepgile subpstrapeg The zelazayptldmgbstram,anﬂm sdlef:fedrfemt deratiesd ofsein,

ghacﬁxi élﬁ’tﬁ go];o gr%gse%nealbtl% %%‘Iheg];iﬁong%ag Iﬁsoglwnrg tp% gc'ﬂated
polypgitide nmirbe &m&nld@bptidﬁp@hﬁhlﬁl deBeq! Mudthe SMAOPBpIRASE &IFR as

(HMGreductase) , and (3) destroy or inactivate
ruL etic material. It is believed that due to the nodes

of WaTa [ G €. Q. | ocki ng ..
of TR RSl O SERENGS DAL B0 ool B sem
for us@ingtudalrderst of é’mi@t mfiectiohs) wherdie theSunddl @ifectiinds rdle@ Weiberrant
cks, .to the use of terpenes. These

nb f d
exprPiiaabetant gh ARG Ca berictantsal tohPoBPBRIdcHak e hention. Such
meth@ié frichideprévadiia AQER eRpessitipSHL @Q%gpt d&'an (1\'15{'1&? r:lﬁ)r% trté/ or

urposes. - Terpenes are not m Sci
funcg‘mjaqcpbable to the polypeptide, contacting the cell with a composition comprising a

candidate substance, and determining whether the substance alters the property or function
ascribable to the polypeptide. If no alteration is observed in the presence of the substance
when the cell is contacted with a composition in the absence of the substance, the substance
is identified as a potential therapeutic agent. For example, the property or function ascribable
to the polypeptide can be aminopeptidase or carboxypeptidase activity.

The invention further relates to methods of treating a pathological state in a mammal
by administering a polypeptide to the mammal in an amount that is sufficient to alleviate the
pathological state. Typically, the polypeptide has an amino acid sequence at least 90%
identical to a polypeptide containing the amino acid sequence selected from SEQ ID NOs: 3,
6,9, 12,15, 18, 21, 24, 27, 30, 33, and 35, or a biologically active fragment thereof, The
pathological state to be treated include a fungal infection, celiac disease, digestive tract

3
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generally requires the use of detergents, surfactants
or other enulsifiers to prepare agqueous enul sions. A
wa@t@bloeo2sol uti on can, however, be obtai ned by PERIB2G04/002963
the terpenes under high shear. - Dry powder terpene
formul ations generally only contain a_| ow percentage
malabgopptisin, spitpeanelergic maetiemanst aarenzpme deficiencyx Foneiampld, the

a“ef@‘ggefagﬁﬁ?%ﬁmﬂ% I%gct@ﬁstg%lﬁ'ﬁ]e%v\/ni ch nmake |l ong term storage

ere are ations to the current
t eThyingertdneddiionalyy eiaés tognetBodsiofsic@iing £ pahcloyirhl Bdte in a
nol ecul ar encapsul ation, _and spray drying/cooling to ]
mampiaby agMRETEE BProtdes nhibilpr o the mpmmala ap amopahat is sufficient
; 'qQ. C
o GGl HER BRI B ORI RS o S ftlequence
least 309 idemtival to-dlpolgpeptide havingrteraarinaacd céquehee seldvmad fasra SEQ ID

NOsGYRI§ el 3 Loab 28 a0y 35 B85 Gor bisloRichlly psive Haghent thereof
For ex b RUMNIpathofdki P SidteCcM bk Y- furd gl SnfB&IoAr | al has

consi derable I'Tquid holding capacity, typically
abBloy invenion-fagherirelates ite solatddgrelypeptidéschavihg afirmisdetid sequence

selecl o SERLAINGE: 83, ST 1 By A0 e 0o P FEmesh pplypeptides
can be§rédifeed B duliniing 4 &l iakt eomdarns hat Rfadtd exsBRedr sfdhe

particle. Baker's yeast cell walls have several unique

polypsptige rip seme embedimfinty theeogl! ingludss aj vegtor eonjaining apjsolgieyl nucleic
. AR .nH. iLit -

scid 3RO o hitei Pt halehd ek Bhanh et consfiifie B sEQ 0
NOsV2,$5¢8s11, 94, 11 2a028, 26020, B0, arids34p Dpsibnaly, fHeapH midyetse 4 fungal cell, a

cO ition coptaips natural and healthy dietar X
bactef Ry 28 HRECLREl I (Yish OF B P U EH oA HuSnpant ¢l and’a mammalian
cell. | Mmunopot enti ation health benefits . Yeast cell walls

are prepared fromyeast cells by the extraction and

puFhd ingentionralsef provides isslated mueleaacid moleatles fordainingra nucleic acid

seauprsa el b BF R IDRIEE o ddut bl HERe 2 Tohap g For
exanip¥e) s@EHRicl€ adi@ asdlecttdsicas be RO IgWctirfing Fur t her, the
yeast cells can be treated with an aqueous hydroxi de

sofka inyentiop; Alyegglatesite pugleic agidimelequessthatdiffer By piggle nucleotide
fromt ell%%é(?+(}?(? §éq§leﬁ&es@fe9{eﬂlffbn?§gd Iﬁt ItlégzeiJSl,‘lh,afl, Qg’r H, %6, fjf, 26, 29,
32, and 34 as well as to isolated nucleic acid molecules encoding the mature form of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID
NOs: 3,6,9, 12, 15, 18, 21, 24, 27, 30, 33, and 35. Further, the nucleic acid molecules can be
ones that hybridizes under stringent conditions to the nucleotide sequence selected from the
group consisting of SEQ ID NOs: 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, and 34 or a
complement of that nucleotide sequence. In some embodiments, the nucleic acid molecules
can be included in a vector, that further includes a promoter operably linked to said nucleic
acid molecule. Also provided are cells that include the vector.

The invention also provides methods of producing polypeptides of the invention. The
methods include culturing a cell under conditions that lead to expression of the polypeptide
and the cell includes a vector having an isolated nucleic acid molecule containing a nucleic
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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| eaving the yeast cell wall conponent devoid of
significant protein contam nation, and having
waabsvmsi al |y the unaltered cell wall struct ur@r/mH20064/002963
(1-6) and b (1-3) linked glucans . A nore detailed
description of whole glucan particles and the process
som@mstpn@patﬂm gl isrestacted friws e fitgaticdlly a batealetelladn inséan cell, a plant
cellorm m{ 4,810,646 and in co-pendi ng patent
AIBITEATbE U s, ser. No. 166,929, U.S. Ser. No.

29Thd R edtich dlkoTelat&to M¥bhodd 935 H8ducikiBa E’fﬂtﬁﬁ‘b N@ituring a
6, 242, 594, assi gned to No‘\é&%en Resear c E

dermatopbyietsentaining temepepiideiler FRp @H@tsugﬁm fpfﬁh‘? piogpetipn of the
prote@( ?I?Aa ahng %ﬂer tte ffom %"é (ﬁjerﬁféfo\%)ﬂg{e c?tﬁ nﬁorI gﬁlp dﬂf the rProte:m can

I on Wlt an ‘organi ¢ so fina
bea h&r&edﬁfbxelﬂmlkmsé,gheﬂrotein Ash Bsmbemhami\rbpkﬁtmﬁé ora

carb bJis Cll’ égg x,'hglgéar%{mﬁ%tﬁégelﬂrﬁ]‘g M%ggg%ﬁ%]%gggpepndase such as

ruL AF2S %%Hﬁfb?ﬁllif Qh@@éfﬁ{aidgh?fé' daRbs sé@&e@?mfhn %PéWo?:ﬂBfrto;t Yoccosum,

vacci nations. US 5 677, assigned
Mtcrb'mzimmlaugyummM;crdsppczm f@wgmmmu s’WeICbberi mncaumbwn

can . particles.as a deliv cka nd adj uvant
TrichhgfSEndRi [y o Bshit e LGP A Haisten g Tehophyton
raub®S@RKS - Tridh®ph2&% AbrGS, DhichopRy@h SMRIERRIAID Mhtﬂﬁr?/%ts%udanense
and applications are |ncorporat ed herein b erence

Trichophiiontgisaranst Trjehoptyian didaneun, Lerhophpway e’aezetdez Wéictasporum

antg" %cro%gnrg:% L@?wn?lﬁzcgtlsgg %1@21 g\?lcrosélgl nt pe{rszc or, r‘Trzchophyton

¢an be |so ques

equzﬁu)n thaxkephmon m@maglr@lbms; Jb'il’hqbk)&d)msmmi rriekdphyton verrucosum,
particl es. Addltlg , the cells of %’hé pl ant s,
’C’QF@%YE’" symrevy 5C ymnr%?”% drhgphitanierigsce

COfFRE gxl%lﬁugc)adﬁﬁuelﬁé@lah b% g)‘%etﬁ{) %S@P%ﬁbd;%rk%é\tﬁ%ogi sto'rﬁmnﬁgnces the

the ¢ varies gani sm
prodg@ulqnaﬂeiri ¢ani®gmdc qumiympddet et G seqaleptihlﬂyeditgem a tﬁldi Iﬂngth

[t i.S POSSI n cell rt|c erive
polypergie slririce: e Pfdu i PeSRiAE PublE lih e S HotEip 200
amidSacid3ose nentioned above in relation to yeast Ve have

now found that terpenes can_be taken up and stably

enbuipsd iastances tha preduesd rratey adsdsonp oF morg amingraciglsto the

pol Itlltde Q\?t;s'ﬁ]a{:e fitot g@z}g QIZC\%E aﬁ\pj}%(ﬁ%ﬁ%ﬁ ort)e(e}ﬁ ?eg | netﬁ §n§ oF rrﬁore amino
acidpfornithd pslypéptide stisstiarrtp €oren a modified polypeptide substrate, and the
produced protein subsequently adds one or more amino acids to the modified polypeptide
substrate, thereby forming a polypeptide product comprising a different amino acid sequence
than the polypeptide substrate.

The invention also provides methods for treating mycoses in a patient suffering
therefrom. Such methods include administering an effective amount of an inhibitor with the
activity of an EXOX protein selected from SEQ ID NOS:3, 6, 9, 12, 15, 18, 21, 24, 27, 30,
33, and 35. For example, the EXOX protein can include SEQ ID NO: 2.

The invention further provides methods of degrading a polypeptide substrate. These
methods include contacting the polypeptide substrate with one or more of the isolated
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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According to the present invention there is provided a

conposition conprising a hollow glucan particle or a
woeedsdoivzsiil particle encapsul ating a terpene ceCpABEI0E/002963

The term "hol |l ow gl ucan particle” as used herein

i ncl udes any _holl ow particle conprising glucan as

polypentidersupsirate: d g #AbREPde fybstratecandhe setagiegdrirom ﬁenqt@pmasem
oiad YL SOV b Lol ARl Bk 5 A AR, e
1solqmai palgpeptide esfzmrammp@tlpasret The¢ ammoppptidasdicant beea Meadihe of

.a cel in.a pucifjed or crude form , wherein glucan
am1rfq§ep]tbckasé sugh M “conponent. Suitable particles

| NQlddfonk tH@HethWﬁl Hot4ilyRloAfAks ih@ y&g@ f
bacteri gln? OF W ymgartll% es:i)’l\é])eyr?fee ub?eatt%?vﬁth eneor

more hrotesiesp in sﬂmet nnetan@lSJ thf: pmteasm @h stlaetpd fom nijepsung @thnasayd

hol Ig[wgl ucan particle, provide a hollow

[k
ChY’B‘ré‘W | ‘gk’/ﬁ"%‘i}n% abl e for encapsul ating the terpene

COITRe iRehtiof firtheheroRides Bidthods ‘éﬁf&ﬂd%h% dmin® aBRIS $DRAhY amino
that the hollow glucan particle or wal | particle

termjingis 9 p proteins Thometheds Hiside spptacting the ppeia vithhensrasmeore of the
1sola|téq ﬂ)qggt‘%ﬁhes; &r}'ttﬁ% @*H[?ont tﬂrg a%{ngt\gfxges t%% al n{enflgms of a protein

inclrles a Efisitag. Mthagnstmueb el aﬁnn&\/tdrimmdBQ)fh@if@@iﬁﬁnﬂﬁm(hﬂ@(ﬁa-Pro tag.
(generally the terpene conponent is at a relatively
Optlﬁ%}h' SohiseRIERg #f inclugding at keest tyeyigisplenuelsaphilicsroupr, with
emﬁgﬁesqpa@dlﬁgse%grtﬁ;esnm@wcﬁ&ﬁlepaft' cle. Hollow glucan
articles” and cel particles are generally forned
f r e ieientiony Birther providesrsbbtddaiodypeptidesrof thoinsestionahat can have
it. can be assuned that, in general, hollow glucan

reveﬁgrpf?tg?ltggc A el | wall particles will be able to

enqapsiveatiéh further ProNRies MFHIAS B ad duIRRSdih&8 S mino acids to a
according to the present invention are effective

polypeptidesubsizatd. dhs methadonsludesagatacting thelpothipsptidrasibetrita with one or
1d/ t od Th
mord bF 8 1o Y B ATRE 0 Dy RE) of nermtodes, The

pr Uniede othesvitoliéfinddng] rdvtidl age Scienti fltRsmME SRd hefeRERde the same
payl oad; - mnimse unencapsul ated payl oad; - control

meawag brs sermon yndetpiood by e o prdingry skidf 1 hdiecabie Wi thigpvention

belongs. Although methods and materials similar or equivalent to those described herein can

be used in the practice of the present invention, suitable methods and materials are described
below. All publications, patent applications, patents, and other references mentioned herein
are incorporated by reference in their entirety. In the case of conflict, the present
specification, including definitions, will control. In addition, the materials, methods, and

examples are illustrative only and are not intended to be limiting.
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- creation of a solid formof a liquid terpene to
i ncrease the mass and uniformty; - sinplify handling
waosappsi cati on of terpenes; and- mask the snedT/18206H/002963

taste of the terpene. Particularly suitable hollow

gl ucan particles or cell wall particles are fungal

cell walls, preferably yeast cell walls. Yeast cell

wal | s are pBREGHBDESCRIPTIONOF THEI BRAVIINGSt ai n t he

t hree- di nensi onal structure of the yeast cell from

FIG. Wi & photogsaphio€ a We¢sters Blot b TSRy sligaratant fﬂﬁéﬂa@dﬂon probed with
structure which allows _the terpene conponent to

be

anti-&rrgse bR Banalite I8TH apd Mgpeaalélﬁeréél’m%; right). Heacl R shqws a 10%

SDS! }%ﬁ eltaiidd LR gsgﬁnlgssgﬁ blu¥ ggll&%gmﬁaﬁg cirk f PSS mﬁg I Subrum

cultudespernataint weed preqpitated with THA hefdﬁslloadahg en }ﬂm&ES{HAE(SE gel. 0.2 g
can.al so_be obtai ned o Paol o, a2| 1)

of P PR S de oAt KR Gt ST WHisSobied onTases ad he Pos

resp&ﬁ@el? TR BYleSlilaPRag I pAstEinQlandards c&?ers@lﬂvﬁ' 1§?he left margin.

Al'ternative particles are those known by the trade

names SAF- Mannan (SAF Agri, M nneapolis, M\) and

S i M I Kk .~ These.
Fic. 4L ol B A P CE R, SR B R br o R Bimn
ruL AFasl £2)s Rt (3 ammpye%y aRKRIL2GH] (TABprodhdedlin®. ﬁastons lg
process. During the production of yeast extracts

of eagl@)pumﬁei @Q‘prblﬁé?ﬂ%f”aﬁ dadedion ¢ 18% @Wé@@ &tls La@eem, 4,6and 8
showrartgl? ggoﬁgpgl ?%19{{1)@}'15{%3 b'yr}@ % d&égglga{?q’sﬁgalﬁ% 1{1t[ The é%ﬂ l}%%% ained with

pene hese
Coorpassici bzl Bt bhrgR-25@. appr oxi matel y 25-35% beta
1,3-glucan ww. A key attribute of these materials are
that they contain nore than 10% Ilipid ww and are very

FIG.8fi§ & ghbt\ﬁgra@h of R SIPESRIR Bt BF PERBFum cf.\ﬁ‘ur@ ‘391? taaﬁd Pecombinant
wast

eam product they are a relativ eap
LAPsusedee coftrdle prabed giithcat-rphAPR ¢lases 1- 4)\hncewatuwé’1m1tilsmw(lanes

5-8).Jp Bideds PR ERRRISES of Rl ufife ol fptaPReg: was
premmte@ﬁﬂiithm bBiodd Raling DAeRECSPSIRAGE @81, Daveo R Tied rk@nbinant

extracted, which renoves additional 7intracellul ar

ruL AR3 flmee A4 and rolAP1 HangschBY wes loadedhasaponireh %gky@pedwe F was
used :f%{%%g%gwé}vfonﬁ?ﬁyﬁotmls | leeltrsﬁ/!)l%&ﬁ?r rﬂaﬁaorfiﬁc%l% S ar%gs: %éwn in

the léftmadfi® particl es from Bi opol yner Eng| neeri ng. These

FIG. 4 is a graph of the enzymatic activity of 7. 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 with ruLAP1 over 4h at 37°C with
an E/S ratio (w:w) of 1/50.
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particles are acid extracted renoving additional yeast
conponents yielding a product 75-85% glucan ww. Very
wo booghiqsri ty hol |l ow gl ucan particles are Adj UP@R(B2094/002963
from Al pha-beta Technol ogy, Inc. (Wrcester, MA) and
m croparticul ate glucan from Novogen (Stanford, CT)
These particles are organic solvent extracted which
FIGrEnsavgrsplr sewdngtheldigrstion efgliadad 14rhérevidaDPPLV @bne and with a
[ re . than 90% glucan ww. In sonme enbodi ments
DPPZ%FW%GS%% glucan particle or cell wall particle
may b e required, for exanple where strict control
over possible oontami nants is required. In these
FIG] 'taggtgtsholis thegi@sstion6f gladpp3 3 vaish MOBPFIVILVEr 4h at 37°C with
preferred aver other |ess pure products. For other
an Egnrsigi(Wemt of ke | ess pure particles would b e
preferred fior econonic reasons;those particles have
al so been..- found to b e nore effective a t absorbing
FIGt®ispegraph shoRird thealbdegtivthef glidirn3gradrudiana PRPIVELEAPR? cocktail.
cell wall particle has a slight lipid content, such as
1 or 2%wWw lipid. Aslight lipid content can increase
75 ¢ : fn ¢
B (O e s SR & Pl Ry PP (AT hipld B AREE,
digesfiancwith psAR% I e or cell wall particle is 5% w w or
greater, nore preferably 10% w w or greater.
Optionally the terpene conponent o f the present
FIGS "M@DirdoN B @8 nkase speeta 6ff AlLFroNIY (A) 5eféieatli 28] aftet¥pestion with
surfactant can b e non-ionic, cationic, or anionic.
ruLARAmpl es o f suitable surfactants include sodi um
| auryl sul phate, polysorbate 20, polysorbate 80,
pol ysorbat e 40, pol ysorbate 6(H pol ygl yceryl ester,
FIGP.ol2A0andCEXBy dre muss speeerh  f TGAT 44) Yefore/dnd By aftandiyéstibs with
ropyl ene glycol dicaprilate, triglycerol
mL&%ost earate, pol yoxyethyl enesorbitan, nonool eat e,
Tween(r), Span(r) 20, Span(r) 40, Span(r) 60, Span(r)
80, Brig 3 0 or mxtures thereof. The surfactant acts
FIG$.0l 3dodrdl t3ikare engse spectra op desdMidt-G-CSEF( A9 efose amnd EB)chfiet digestion
'thmélﬁfs encapsulation o f the terpene conponent into
wi ol l ow gl ucan particle or ce Il wall particle. The
ter pene conponent o f the present invention can

conprise a single terpene or a :i mxture o f
FIG 1 1drip anelgnmentof dedpcgd pmingr asichsequensas peasninppéptidases of the M28E

subféﬁﬂﬁﬁr gistic

FIG. 15 is an alignment of deduced amino acid sequences of aminopeptidases of the M28A
subfamily.

DETAILED DESCRIPTION OF THE INVENTION

As used herein, the term protease is synonymous with peptidase, proteolytic enzyme
and peptide hydrolase. The proteases include all enzymes that catalyse the cleavage of the
peptide bonds (CO-NH) of proteins, digesting these proteins into peptides or free amino

acids. Exopeptidases act near the ends of polypeptide chains at the amino (N) or carboxy (C)
8
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effects. The term"terpene"” as used herein refers not
only to terpenes of formula (C 5H8)n , but al so
wepmsopasses terpene derivatives, such as ter pEeEIB2004/002963
al dehydes or terpene polyners . Natural and synthetic
terpenes are included, for exanple nono terpenes,
termigws gilioseaqimgeas a fige ﬁ‘btepem@s libenatet aesipgla @minapanid residue and are

at d|t| efer ce to a si.n

et EhBARBEITHER e Tiied SR Bap B B kel Pfi o
numlSE‘r off AEferem Bivlogidal ahe hhysialopical prbE&%séseTfBihsC; tHek@tepresent targets of

i ncludes the cis-isoner citral-a S gerani al ) and the
choigerfgrew dprgaapplieationg ps well s fCHéPaF?l ed peptidisaufigr peoteiet ed

erpenes are al so known by the nanes of the

degr&d}??%%:t or essential oil which contain them e.g.

| eDemptesistasiare humnat aidemimal pﬁhdgemc‘ﬂmgit -ehmh rawsewhtanbous

it R o TRk GURa LR op Bk S
VETEREGARE. ([qm)eke\ro%gﬁ@qdng & B%m?éﬂtMEBICM}_ m@oﬁw@bb% Mitzman &

use in this invention. Particularly suitable enes
Sumferbells€lin. thcmblplr Beerit:24hrYE(1980). i Ercimpdes thﬂoﬁnatophytes include,
ed f.ro

bt SEndSE itGelt i oh B R aiiorian K, altaf T Elriaitsp, £ i gaphyies.

T. co@tEéthrt&)?ﬁ@'cﬁJﬁsC ar ﬂ@&@}umtpraaﬁkw@heseaaey&mdaﬁens%aapmnum T.
nment hol , hym)l |'i monene, nerol idol, farnesol,

equzwy@ aut@a'pglgzém, T \ﬁqyazquvamqquzrgqug" é}ﬁeaceg @ﬁmken T. flavescens,
T. ﬂchg 'Eeﬁ%c'osv?rﬁrz' grlé(tjzaealf J]?*Lz‘lu tf‘) Pc?n%llacfeny )ﬁ?‘gnzﬁbsum T. gypseum,

I nal o
T. mgzhﬁﬁle,OT ittepdigitalb) E zﬁtbﬂnyﬁf Hankmei SR BrdideriN €. lohg fishin, T.
i nvention haveélf‘I eneral structure CIOH16 as this
megnitii4 b5 karamy q"ya%nﬂ« R T dgaedistT. proliferans, T.

quzckd?lfeﬁrgtT VBdRURINLST. hbiifo Wj;ﬁ; %raprllﬁfactehq M& h tes var.
op

conmpohent conprises a terpene sel ect’ed he group
interdigitgles {i mentagroghytesial memthg;rvphytex;ﬂf. mmagaazhymm eak. hodulare, T.

e Lcarvon nol no The te ene
meniG e Vo o R H T A e T Pagaira bk possicolor, T.
phastEYRRRET. NASIifREOI, ENAMPUreRmPE R kbEMinA T YaBbLBE1, 1TV Bail P schekii,
treating or preventi n%fun gal I ant infections .
bl

T. ruppvm.he rubszs Tisckaeatainii, dusimib Hesm@»r, Befaudpnenset T aulpMneam, .
(onsiie SRR SF IBAIAISHNRE BLUMEAGY FIBIhRT DR cum, T
terresne] Téugﬂﬂﬂins has sulphureum, T. tonsurans var tonsurans subvar. perforans, T.
vanbreuseghemii, T. verrucosum, T. violaceum, T. yaoundei, E. floccosum, M. audouinii, M.
ferrugineum, T. kanei, T. megninii, T. mentragrophytes, T. raubitschekii, T. schoenleinii, T.
soudanese, T. violaceum, M. canis, M. equinum, M. nanum, M. persicolor, T. verrucosum,
and M. gypseum. Among the pathogenic species isolated in hospitals and private practices in
Europe, Trichophyton rubrum, T. mentagrophytes and Microsporum canis are most
commonly observed. Monod et al., Dermatology, 205:201-203 (2002). In fact,
dermatophytes can grow exclusively in the stratum corneum, nails or hair, and digest
components of the cornified cell envelope. To date, all investigated dermatophytes produce
proteolytic activity in vitro and many investigators report the isolation and characterization of
one or two secreted endoproteases from an individual species. For a review, see Monod et

al., Int. J. Med. Microbiol. 292:405-419 (2002). In particular, M. canis was shown to possess
9
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denonstrated particular efficacy in conbating plant
infections, and is thus a particularly suitable
wao gpemesconponent. O her terpene fornmul ati onsPeEhiB2N04/002963
have shown high efficacy in treati ng plant infections
i ncl ude (percent es are w - 100% t hynol ; - 50%
two grae Sanidies grredamendppretsiases-of @%@gbhhﬁlnsamudbo%&fmmblsi,m)

% n % - 33%
famiy o3 SESAREET, B e ERUPS NS R Gkl ol
http:/2n@opsigiget.ac. 250 Bioyinad: aanliﬂ&% Ieirhuire 70:5806865683 @ZUOQ},,Descamps
20% eugenol , 20% citral . 20%thynol and 20% L-car vone.

et al. n et Rgmyatal. ¢ @:8pR:8as EXMBHnORE MEBHSF pEsath ispieb M. eas gene
fam1l?rﬁe§¥§décdq{an ald %Spréﬁo Ehdritdeds %e}i gﬁﬁeﬂr?{%%%efﬁ%n Ysiflrd N

resent |nvent|on one e ter pene
supemataptsn dviignomed ald dMed Myonol 361398 - Mr(m%ﬂasBma:ét at.pMedi Mycol.

39'2@?’8‘2@93;@*1 6}1;)8%‘3sfvng}gghcéwn b r@tg@l)i@;é@%aﬁ)roduced during
1nfec€1§19?ri éds. Mighon &r 4l 'MEJP)Myc?ol $5:995-464 @993)L BRbulta et abl Med. Mycol.

stabl e suspension of citral can be forned uptoaou
39:26%875 (OR). @htSrmbteghfﬁc laetivitydmables dernatenhytds o geow exslusovely in

bout 500 t.abl e, sus ens n_of
the s% ?

St copeind REls B PEE AE YR RERA CoBlbaliSs SthE coERba cet

envelpesi.e. Hnegwm@sactds@a shdrt pétmdb@\ae Aliri2AtsFaRNinGHgrofthgl
to 99% by vol une, terpenes, to 99% by vol une

s UF WA/ ucaRRAmMinpBepdases éLAB)\frgmdbﬁ Aeqmatenbyteck rgprum, ruLAP1
and rﬁEAIPZ‘Q@é heseﬁﬁédb}?éréﬁ 1%%9{; Es{p@g%}it\)ﬁw%%%smgﬁﬂ}tbrp Which

can conprise about er penes;
includex) etg. (. Ljello8oTs ustbridany. mrdag&bph;tteﬂ@'— &ﬁ%rhabhmy\ﬂ‘ cruris, T.
&ucan article or cell wall p rtlcl Suitably a
dankgiensseilt FGHMET- 119G BHESGHL aY! swwgéegr eagtem, T.
erma%bp qﬂ f;%%Qn fﬁz‘%&&nsl(?" ﬁQ&o%mﬁ%lersw 9! HEARLRA %;Q%%e, T

partlc es V\/neret e partlc es con al n
granttloo)wm,aﬁ@urpseynmd" mg@muleaT%zteedzgemle Eonfeomigiis, T. kanei, T. krajdenii,

f f 1000
R TR e T el T e R g T
mentPePHytes WRE erWhEdi ET. Ut dxRbp iy edsSar.GRIRF dikitalk) D MehRrbphks var.

to about 50% ter pene conponent Speci fic conpositions
mentagrophyiet, Jo aestagrophyiss viyagodylpre, T. mentagrophytes var. quinnckeanum, T.

niveum, T. nodulare, T. persicolor, T. phaseolforme, T. proliferans, T. purpureum, T.
quinckeanum, T. radiolatum, T. raubitschekii, T. schoenleinii, T. simii, T. soudanense, T.
sulphureum, T. tonsurans, T. sulphureum, T. terrestre, T. tonsurans var. sulphureum, T.
tonsurans var tonsurans subvar. perforans, T. vanbreuseghemii, T. verrucosum, T.
violaceum, T. yaoundei, T. kanei, T. raubitschekii, T. soudanese. The properties of both
LAPs were compared to those of the secreted enzymes encoded by the orthologue genes of
the opportunistic fungus Aspergillus fumigatus, faLAP1 and fulLAP2, and the commercially
available microsomal LAP from porcine kidney (pkLAP) (MEROPS>M1 family). All of
these enzymes exhibit a leucine aminopeptidase activity. Also, the 4. fumigatus
aminopepeptidases fuL AP1 and fuLAP2 display about 70% amino acid identity with the A.
oryzae orthologues reported in United States Patent NOs. 6,127,161 and 5,994,113, which are
incorporated herein by reference. Furthermore, ruLAP2 appears to be unique because (i)
ruLAP1 and ruLAP2 display about 50% amino acid identity with the 4. fumigatus
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| ammﬁp@mawcymm srbw 9

and fungi, hollow glucan particles or cell wall
particles encapsul ating terpenes in water or standard
wO20%0sabi ne with up to 67% L-carvone, up to 6FC4/1B2004/002963
eugenol, up to 67%citral, up to 67%thynol and L -
carvone, up to 67%geraniol, or up to 67%citral and
orthdlegras P lhandl faliddaind vatidthe % Pryeen orthol8Qyesreportedlim United State

puciE 07 SR8 sRRI1SLE5 a0 br A A B endoprotas
origifi@igPorMiRd P HisioPis @ Pbesdibl fstep @laqll%nngés)s a8@111 16}5%1h
for mycopl asma, hollow glucan particles or

polymmlfic ehain smﬁa@tatqdwgsm@r(pamcktmlwéneIrAEﬁ arsi ABPRIY (another
exoppot s% of 5" ' %r%u):)%g'l’ﬁg% enoéfr gﬁf&%mﬁ%o&%n t Z) res‘fs%n\{ %1 Srotease

eugen Y0 ger ani ol

actioflJ theh}@by préviding evlaéudelthattrhUABQ aloaBdr ile/oo'ﬁ\ﬂﬁﬁz[t{dh)wﬁQruDPPIV could
centrations of hol|ow glucan particles or cell wall
be uq@a rf@r. the geatgeabplsliag fisease OF pundiscase ofi the digestiygtracs guch as

ot 59055 502 gy
food 3ndustriGiich 498egrabing subgbate O bith2hess Ghéyes !ﬂigradﬁ&ﬁn,, tré&ment of

meatggish iRty HRgradiEiyionsdsfadiae ruses 284 dea3ging Jggih of cottaminan
protel@) &) ahd XinceFULAPY Qn%ﬁbﬁx@f‘px%te%séé%@&eﬁ:ﬁ witheal ﬁiﬁgl is necessary

concentrations in the cogo& ti ons and nmét hods of
for demmatepitytdsrio grav om theE\sbemﬁ grb@tratc@fﬁ dmnaulamhdn@rs( @(fﬂlLAP2 and/or

othejagRRes sk Piea BT R VRO RBARe BReOT ot BR e B0

t hEhipiB&atibn pmw&m novel f@izat Miigkit 36idb ehdfei) Mhichthak® Bucine
and about 25 25000 Bhlf"diﬂ()f t he terpene conponent,

versecfupetigns ﬁ@l%%m Aot limited to
bloo{l g{oggﬁgmn%lleg QQH dé&?ﬁ,tlsgl%o t(")fteﬁggguﬂp Y{lnﬁé}% \%ﬁf gﬂﬁn the

surfactants er coﬁponen
infection epdle ofia nmylbexeofrmﬁxdigbmic pﬂcmb@mﬂms rand yrrhifeesmeﬁmmg these enzymes
ng t echni ue: own to.synthetic chemﬁ1
a valiyip et apd ARy g il BeStes KV fanction in
phystl@ggye Qﬁlldo%\éfélfda%,alsfo(lfav@ BbRinérddd f)ﬁ&ﬁb% %a)fnlg?ﬁﬁﬁrlﬁtergent and
are | east food grade terpenes Fas defi’'ned

foodu Lmdusmssvlmre@gmmn@rsuelq@ﬁ fuagie ate anzxicelleat smmfahcaeynzymes due
to thelr gyoag l[Inoc gnenctap(%vgrsngf and their susceptibility to genetic manipulation.

Microorganisms degrade proteins and utilize the degradation products as nutrients for their
growth.Thus, the novel LAPs identified herein are useful in a multitude of industrial
applications including but not limited to hydrolysis of proteins in the food industry,
degradation of by-products (e.g., feathers); degradation of prions; degradation of proteins for
proteomics; hydrolysis of polypeptides for amino acid analysis; wound cleaning (e.g.,
attacking the dead tissue); prothesis cleaning and/or preparation; fabric softeners; soaps;
cleaning or disinfection of sceptic tanks or any container (such as vats of retention, bottles,
etc.) containing proteins that should be removed or sterilized; and cleaning of surgical
instruments.

This invention provides novel enzymes and enzyme cocktails, i.e. a mixture of more
than one enzyme that digest insoluble protein structures, such as the cornified cell envelope

into short peptides and free amino acids. In fact, in addition to endoproteases of the S8 and
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Optionally the conposition can conprise ot her
f oodgrade active conpounds in addition to the terpene
wocoopapent , for exanpl e other antim crobial a@®emtiB2004/002963
enzymes, or the like. Optionally the conposition can
active agents in addition to the

e a further
M3"t° éﬁﬁ@ni o8 sesetes v LARa ARahevidh défwfmtns@bs@meacua@e MRuLAP1 and
ruL AP @%‘bel(fn%Taﬁ{e s%%%mﬂ?%f Iﬁ’os ]Ef]%&?é l\ﬁg?)n:l'ﬁg Pfqpgities of both

anti-inf tory agent; an an
LARSu’Vﬂra bblapagé tit thosenaf thel eecretéd bmzyinee gatcde@Bly lthe/@kHologue genes of

the (élxrc‘tgl Ftinigéﬁa %S}fﬁm ¥ wl ?’%ff %q N rade t Egmgfe:rélgl\f; available
mlc&y@hmm fﬂoﬂhp&bfhe kfne$ tﬁmﬁf)ctmbﬁ{;‘ﬂqa'fgmﬂyy All of these

Anti-bacterial: Antiseptics, ‘cell
enzwteﬁb@iltslemmﬁ ashingpeptidaset dchivisy.i Esrthermbres athm hla;l an ongmal
sition c

d
i g B ST BT RERL A et

dlgettefﬁtﬂﬂﬁapn&él clexsntieads frapabhtdT gAdih kﬁeswﬂ @@Be FEsB0ins Rfother
rosenary_ ol I vitamn Cor vitamn . he conposli tion

protegses. ﬁé@ﬂé@éﬂﬁed IHR? isnlseahlenin the pretsencfemfmtmpsm -lilrey
eno LR e AR 030 RN 156, b SHTRRY o -

lengthopdypephile cleam, rsu el amenaumctxmélh | n a l'iquid, solid or
| ike for For.solid conpgsitions, sui tabl e

c aETPF LPvENsion-Is basedn ipath BRoR thedsolaionctaonel nvglern acid sequences that
encdd@ﬁb@eﬁ%oly%%ﬁﬁ&'@ Tﬁ@mﬁhﬁ%ét‘l&% %ﬁheﬁ%géo%ghnisg&% {deQare

talc, cellTul ose, glucose, sucrose
referc@r tbomamiualémls mxwll, R AR fmwyammmmznwhahuaac iaBids, and
| e, carrier could

their, §°°ae%é’ i?’ 3 *lbr?tc &?%F‘Y@B‘@nﬁﬁ‘? E?TFH! as “kekdtXi-onal 1 y,

C OTHENbVED E’&O}@ aneleil dcids dlf tHedhVédriba 1m&hﬁh§ﬁelg &cidS SFose
A pellet, tablet or other solid form of

seqUERSiep L5 RIpvided il ahlest k. dt. P AaPBo3 A 0B i/ 4B, iAs By 6A) 6B 7A, 7B,

8A, @‘? C?ﬁ' m@% gél? rﬂtAe 3 18 %pfff&‘log I%fﬁa%ﬁ}%{lgginﬁ oagivtglp Malog of homolog

there&djélﬁteamdvalcEXOK p«ateiﬂ%aﬂ“ twmemﬁintlﬁaaad the Protéih Gt paieBf whose
or the lik |d1%g ositions can, for exanple, be

sequffogh AieaoYg et THAE K naCe o ot 36 56 HoC, 11C, and 128,
The MAViA\&] EXD® QS eic acids and proteins are described below.

Also, within the scope of this invention is a method of using protease inhibitors in the
treatment or prevention of a fungal infection and/or opportunistic infection due to fungi, yeast
cells and/or bacteria.

Using a reverse genetic approach, two aminopeptidases secreted by T. rubrum have
been characterized in comparison with orthologues from 4. fumigatus and the microsomal
aminopeptidase pkLAP from porcine kidney. The four fungal enzymes identified herein
(ruLAP1, fuLAP1, ruLAP2 and fuLAP2) as well as pkLAP share a common preference for
Leu-AMC as a substrate, and function as leucine aminopeptidases. In addition, the
aminopeptidase pkLAP, which acts also with an extremely high efficiency towards Ala-
AMC, is also called alanine aminopeptidase (MEROPS>M1.001).

The EXOX nucleic acids of the invention, encoding EXOX proteins, include the
nucleic acids whose sequences are provided herein or fragments thereof. The invention also
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dextrose, glycerol, ethanol, or the like, to forma
solution or suspension. If desired, these conpositions
w@20500258i N m nor anounts of non-toxic auxil i BCHIB2004/002963
" “substances such as wetting or emulsifying agents, pH
buffering agents (for exanple, sodium acetate,
includes itanhomwniehtamciaieacidy st dfavtvisa hisee maydie irazgedtfeme the

corregém{glhrrg ;aE? ownﬂ]&eggl ?! gﬁe stal 8nclgﬁgq\%r15.e grg Cljxaxhlg{ mglél‘taa[i)ns 1tsn]9XOX-1ike
activitiep ané physidlogit AiFasctivkk,| dradrdgmenhbSsugh tanutRic £¥BMbk fnvention
see Rem ngton: The Science and Practice of Pharnacy

furthgy laﬁluuﬁ%sotmclelwmds HRASCISANGILRS HE COMPIERERSEY tq@cseztm}bed herein,
mcluﬁﬂ&%aie?c Ac'i'cf ﬂﬁ@-ﬂ%rﬁg g%b Fﬁ% éﬁééengﬁ'g 35 W%ﬁ tg@gt;i‘(g&ﬁ %mtdﬁ éuSt

descriloip @he tnvemtmmachhtionally ahcﬂumsa nudelcamdmk nfuﬂad aoid fdargtrrehts or
terial. Additionall tabl e agricul turag

comgl SRERS amete,o‘ﬁwe sEuhuLEy mi*eﬂﬁ C@F@vca@m%ﬂ}fd cafions Skeh odifications

inclulig bdye\I/§y GFYbnBRARY Sanifle, rSRREERbds¥s M@ﬂ&[eﬁ@&’cxd T@hb R sigar

coritain binders and lubricants. Fi ne powders or
phosg]uambdmé(bommw@mnﬁéied odidkmvatizgd. ElCS@delfmgtlmdkﬂcmed out at least

inpaffo sEieE i BEpRaH Heo R SR od  RR B B i oCihed may be

used CRRERnp1E,8 aBASERSSbintldg rubled: 4Hidk lﬁttl?érﬁ)euf}@ BppitdEOMSn a subject.
sol uti ons or suspensi ons _of the conposition are also

sul kaBKOXaprgteies of b inyerisansipelvde thy prefeing\dioge sequences are
prov%%& 'hEx%gl 18 'ir%\%ﬁﬁﬁﬁc' 2186 X{clJ&e@ﬁ%’?{n‘t B?Varpan?grg)éeﬁ{lsn g@ v%heose residues
may ba eha.n@e@l froﬁ)c the ooifréspondibig muiué sh&wﬁ Ihblte&b éhilegtill2fcaaling a protein
ood or drlnk mat er | al $ del i very net hod.

that maan&wsgrs Byl Hsesacm%ﬁn l%al fynctinas, aepém%leaaltfgagment

J
B i s
(Fab)g; dtapbmdhmmunaspstcé’myllyetocaqm ofithe pm&edinsnfst,he imemfon

e i S d AP L iR P g tchions such
as the FeAtfHeANSt AhgA WSRENsHIsONifo EXOX SudiQé BBdS Prdtaihl ¢ and Bhibitors also
di ssol ution, suspension in liquid prior to injection,

have@thea@rmmn%théh@c ude bu are petdimired wp) b@mhn@lpgpmasmt 4ot
I
1mpr§9&m[ I t%%er{ d& 1? ionnY g Ya%srellﬁ%saloéro?%&{o%vxfrrare a(il N &1) drug

ease sut cons
develpnits fog €ertfin ﬂaeaﬁeandiedxonﬁievag Eediac disease (gluten mtolerance), (iii) drug

development for dermatological conditions, e.g., anti-mycosis agents, wart treatment, wound
healing; (iv) cosmetology, e.g., with peeling tools, depilation, dermabrasion and
dermaplaning; (v) food industry, e.g., production of nutrition supplements, sweetners,
generating hypoallergenic foods by predigestion; (vi) disinfecting agent, e.g.,
decontaminating protein-based contaminants such as prions or viruses (by digesting coat
protein), cleaning surgery instruments or preparing items for surgery such as prosthesis or
medical devices; (vii) sanitizing or recycling certain wastes, e.g., feathers, bones, hair and
fur; (viii) cleaning agent, e.g., shampoo or liquid detergent.

Inhibitors of the EXOs, specifically of ruLAP2, may also be used as fungal anti-
mycotic agents to treat mycoses. The LAPs themselves may also be used to treat diseases of

the digestive tract, such as malabsorption or celiac disease, which is caused by wheat gluten.
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exanple, U S. Patent No. 3,710,795, which is

i ncorporated by reference herein. Preparations for
wopassEmd®mial can al so contain buffers, dil uent ®CanB2004/002963

ot her suitable additives. Exanpl es of non-aqueous

sol vents are propyl ene glycol, polyethylene glycol,
Glutga dethgisharagferisic(teie Forake piotsje mixtuye of giwahmsrﬂneicglaﬂme (prolamines)

fouan 19 %Qfeglseﬁhg Fosl ds( 1§M&Qnﬂ§1y§#cgéqq nT%:ﬁ %}(ga)erﬁesps‘gcl:)he a8 %f{m% ﬁs a binding

rers rnclu wat er gqueous S

and emmh&ng ﬁge,nt,cgluteﬂ mmnonﬂy usédad dnciddgyiveadh ifeel. Eléd:ctlon of gluten is
medi a parenteral vehicles includ

buf f
impegt u‘?ﬁ’@rﬂ“élﬂﬁyd’ém%'l adisslection pffepd fordpdividyals WIﬁedeﬁ«?aé%Séelated to
or c%[e%g(li ?? ggdﬁ%ﬂoir?lml%h&qnclh %3%19%11% f%4nc ’en@(fjppfa{lﬁegelﬁb ldfsease,

I ntravenous e I nc ude
sprueland related aBgigETeadtons, wleres tlreo frge Eromethk ghitehemsained in wheat, rye
suchas those based on Ringer's dextrose) and the

baﬂF’Y 2Rd IpsQuae£aSSs 94F ASNSLAYAGt her additives can al so be

present such as, for exanple, antimcrobials,

Exo?%ﬂeaﬁ)wﬁiééi&%clm(ﬁ%lﬂﬁemts inert gases, and the
i ke. For topical adm nistration |iquids, suspension,

| Ot7 PPSunCAnBRSFeptidBeSictiGik Oj‘@é?ﬁ&ﬁs&ateq rh@i%md revious studies on
supposi tori es, Spra s an wder s nmay dsed’

sub@mmmlmﬂallomaam mmtcd:bw M: aanis ehey tlawq demmphgtpm@rete a

barefy o il a8 BT e 4 Hatald speriSS i P e protein
as s6le @UibAR and@ nitRigbR Soée. MEBGVdr/ @ ofgehed, reWPRIVUERI YuDPPV: EMBL
article or cell wall particle encapsul ating a terpene

AF(83apb s ieDPRY; epding f%dlp@mwlﬂmm@ephéambwb mllartp DPPIV and
Dplﬂf ?r‘ékndﬁdlﬂAaﬁ},ﬁé&gy%&? %&&%%Qbealﬂals ‘PVJ i89 cﬁmg %'}206’538 6244

ucan part1 particle; I Acu
(1997|)eBéaeuva)1e eealc dnfeorierhumics (30U 047 (L9T); ﬂ}mhmasleeab rA;ﬁ;ﬂJ Environ.

. wal | | bl d
Micgspicto SIS 415 LD Dpurag eves fripadindor 367-574/0280) were
isolRBd Frofl &enBmiCald cONAA hibPads 'of berz%p&rﬁggo ﬁ%rbﬂ—%ﬁ&b ﬁructures ofthe T.

t er pene’ conponent . Opti onal ve net
rubffuar gdves cudmgi thesetphateases grecsimdzuyto igg lidmeolpgoisi @hmsolated from A.

o RO e R B R S S B Rh Br Aerit
spediés dndQR RoMotghs dfldehBAtsSIEltb Qe Yo Wosellf telBtél, ¥s thay BElong to the
samg Ft)arxao)rllomlc group of Ascomycetes producing prototunicate asci in cleistothecia (class
Eurotiomycetes). In contrast to the genes encoding subtilisins and fungalysins, ruLAPI and
ruLAP2 are not members of large gene families in the 7. rubrum genome.

RuLAP1 displays about 50% amino acid identity with fuLAP1 and/or LAP1 (See
Tables 19A and 20. These three enzymes structurally belong to the same subfamily M28E as
Aeromonas and Vibrio leucyl aminopeptidases (MEROPS>M28.002). In addition, ruLAP2
displays about 50% amino acid identity with fuLAP2 and/or LAP2 (See Tables 19B and 21).
These three enzymes structurally belong to the same subfamily M28A as the vacuolar
protease Y of S. cerevisiae (MEROPS>M28.001) and the Streptomyces griseus 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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drying, all of which are well known processes. In step
a ) of the above nmethod, the terpene conmponent is
waiosai2g1 provi ded as a suspension in an agqueoRGSI/IB2004/002963
solvent, and optionally in the presence of a
sur f act ant. Suitably the solvent is water. A suitable
hereia laSé@’,Eztbdth(X mdﬂ/l&;dn&%gri(m lapd ¥y edirnopilae pestesipii tcaasecreted

. eat and erabl y. .t he surfac +Hpresen
amingpodacic Bh eV ARG 574 SDRUES BISFECASPOPION By Guniengd two
additidial fedidabs HRAMHIGI bifidXd $6c6nd PRT G0 r@i@@&%@h@pjiesﬁd@ bridges

Alternatively the terpene co onent may be provi ded as

the twio Zn{ielons| Gracablait s @l., JoMedriiol. @68 62%6@1( 199K)tHasgelgren et al., J.
Biol flﬁlgrugi gg pnén né'l&&-rl b¥ lg t gvabts?lhutl ale %gr}o?bt ﬁ?lffgretn gx)(zafnnf( {oh¥in s.

e 1rn wa ear

griseu®kdtkdted amﬁlopbptﬁlaﬁl@ﬁ affecied | lb9 @Wa o dNs WaH A514 @ﬁ@&é’ﬁBen—Melr etal.,
e 5)rOV|des urther details of fornmng true sol utions
ur.

eBlséhF@% 1510 B2 (1998); étﬂéﬁ’%! y- Biol-dpergabhera. Zét4rdtd (1997)
Hassta%?enh% )l/ oy ]ﬁ!)lug?b?g RéHell. © 1":200f27c(9bd)1)v\@hé i gl;:p?tod?ﬁéesftﬁ this

“provi as a suspension I'n Mﬁ
invertiont vadyk dounidga ibd serfSitivieab Idyffdrélﬁ ionss pieshe . grdseps ama®peptidase,

pr Qx| ly 1 10 1000 articles per m,
mL‘%&e@@%ﬂR&sﬁgﬁ)h %Wa{e Alternatively the
PaRhLAPS Snd B AR ﬁésgé’és disktARiafly ﬁferrﬁRW&Eo ?ﬂéj a&m (fe%lte a

~_the terpene-surfactant suspen3| on. Alternatively
high percentogeef seqeense odqnded In parggtﬁlﬁr, ciloAP? s abld 1o elfﬁmently hydrolyze

gl Aok Ryl SmBRe L FIC o %%fﬁ’%ﬁr B 1P identifed so

far tHakhé)able flplﬁ@ﬂitHeCpréb%ﬁé‘er ¢fanPhw Qb digesof B ptide ol gli&lih khén to be
to mni malli; hydrate_t he partlcl es . Thus suitably the
B

resisigat toj digesgon by gpstay prrbpRNGFSaHC arajeAsesyer pesand.rig the lopnofe partially
purif#ékegcg}q%tﬁhyt@o &ﬁls%ftgﬁy g‘r ﬁﬁé@ﬁo@%@ea@o&éméﬁ@cﬁom-{ﬂé . pastorts

e su seque ying step nore”e ent
expredsipnaysteinowy digést agulbfenfihpol ypepBdeidtaih Such as demitingd bbéetro The

abilié'rqsg‘&ll_lv)[céP Ifonrllqgriafg: qslg ggl%%{sgiptég \aq?rgﬁrzdu gggl?lte Eg eLy on t?lh %asw of its
capa&%n%e(f‘éa@@ bndifach L AME R&FHILEE @’aﬂfcﬁla? gﬁc{gkl'tlelg ?F dpl%ﬁft‘oe% ) ymes

Hat the terpene conponent can encapsul at
havetbleren bdeleed vgthuersdoprsdeasescieeretad hyeMl caas. [The 31 t5i lddeMatanis

subiliRRp I 7L S ke £2if rdrbe SRR SenbleRR diske deaing amure i

contrast t& dRinoRPoaYsdchedpotdati fRsth At fiigatus and A. oryzae. As
dermatophytes evolved from their natural habitat in soil, they have developed a strategy of
infection using particular proteases to degrade the keratinized tissues. The unique properties
of ruLAP2 could reflect highly specialized organisms parasiting the stratum corneum and the
nails.

In addition to the LAPs disclosed herein, a series of novel proteases have also been
isolated from the pathogenic fungi T rubrum and are disclosed below. Like the LAPs these
proteases are all characterised as exoproteases. They include: two carboxypeptidases, a
prolylaminopeptidase, an amino peptidase P, a prolidase, and a dipeptidylpeptidase IV. Two
additional novel proteases have been also characterized: a leucine aminopeptidase (caLAP1)
from Microsporum canis and meLAP1, a Trichophyton mentagrophytes leucine
aminopeptidase.
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denaturing tenperature of any conponent of the

conposition. Suitable conditions for step ¢ ) of the
‘Wwoavoveopst hod are therefore atnospheric presswca/iaRo0a/002963

tenperature of 20 to 37C. Optim sation of the

conditions for a particular encapsul ation reaction

wll be a matter of routine experinentation. The
present invention further provides a nmethod of killing
ru 'croorganisn1 sai d net hod conprising the step of; a

cqQnt Ii M oroorgani. § i.tion
) AR s B RSP ROl Wt ARG pS8or 1757
nuclétﬁfdtes (SEQﬂDmﬂyliséﬂhbWﬁlﬂThﬁéﬂﬁne conmponent. Suitable

conpositions are those defined in nore detail
above. The present invention further provides a nmethod

preventiTgor treating am TnfectTom T a patient;

ai d nret WaUledmpummmhmlsneﬂemﬁde s:q)lemMSEQsIléN(Mgl)

N oAl

AféAA‘éEt’c?&AAE’I‘éTTGAG&TGGET e éd'I*c‘zi& A.n}’cci‘rd:ﬁc‘cAd c‘c‘;‘:"fc?rTG&TCAAGAG
D HROS-bS QR e OPTch RE At a fedten o VY cBTeK AR PRITEh At fenPEcaTcaaTceaTe
’!rﬂxcd'ﬁrJ;Tdb'é'&'&T&Jcﬁ'rm@@'ﬁ@ﬂc@k@ﬂﬁ:CMM@K&CQMQB'%HTGGGGAATTC
it aldcec o omidrc o cas e ichos@nd R Antada Ana citr A cled®ialrcecacae
D GVESAGA NG TGNARGICTOTTArGATANT CFEATe RAAATAKC (A GT IS EdTEBTAATGGCCAC
NHAGAMCACTI TAGACTEGATE TACEA TGRSR ECAAGHECEANTSECTATTACTATOIGAAGAAGCAGGAG
3 W@Apﬁ@T@@@GTO@@TCﬁC@AﬁTG@géchgchéqugCAAGGAcCTCAAGGCCAGCGCC
qupﬁgpqﬂﬁﬁ$ GAACAATGGCTGCAAT

CT GGAGAACTAACTT
@EZ&?@W Ag@@;% LT Eﬁ%ﬁ%ﬁé
NG LR 8fctcBr AR ra ﬂ‘r&’: CAT GTCTACAACAACGTCC
JHB&%TEb@ﬁG@‘MG&.@T@ﬁEb%@C% CXTGT(:% dofeGTCTTTCCCAGE
=ﬁ@@dﬂegmt@h@bamc@mccmcbycmairﬁdAem@ATdfr@Aﬁ@&eAmc@mTcAGTc
/ TETUTIGAGERQTBAACCRUGTANGEIREITTA ACGAUr 6 AITNTA GCA TR ATTGTCTCGAGTATATACTA
AR EQEAT AN BAGCTEARACST O TS TCAGACE ARIGEAFG ABRCCACAACAACGT TATCATGC
EFPRRARICT e TRET AR ABIIS SCTcPa TR BTA i goCCTOodGCTCcAT T
AéF?Qﬁ%gC%ﬁCTTHgFCTGGTGGACCG

E@%ﬁfﬁfg&i&ﬁ%%%g@ﬁ%ﬁ@%@i%ﬁﬁ%%%@%ﬁ pfdhcsroacs

AAGTTCTTTG
PRES; h&@,c AQF CEXARPAR cBRcTRCETRAT QS ccRhPEdBRBtALT@Sr @ caTcance
¥oRuietcdeereddegat rartta@iccAcovenbcrTERen e utdccabeancTcanGTTGT
> rpEsTecachucnTeiterectdTATéATR Adkrmre comtds osh e 06 A CCGTTGCCAACATCA
BEAAGEGARCTRARETTASIT EMCACBCHGRTARASCC TREGEEETAGE AGAGTRUECCCGATCCCTCA

AGCGHTE AL B8RP RN ATA CEP AP AEGHGAGFTCAACCCCCAGTATTCTAAGATGCCTGGTG
GTGGCTGCGGACACCACACTGTCTTCATGTAA

g(_/gmmm(noo"*mq

A disclosed ruLAP2 open reading frame (“ORF”) of 1488 nucleotides begins with an
ATG start codon at position 1 (underlined in Table 1B).

Table 1B. ruLAP2 nucleotide sequence (SEQ ID NO: 2).

ATGAAGTCGCAACTGTTGAGCCTGGCTGTGGCCGTCACAACCATCTCCCAGGGCGTTGTTGGTCAAGAG
CCCTTCGGATGGCCTTTCAAGCCTATGGTCACTCAGGATGACCTGCARAACAAGATARAGCTCAAGGAT
ATCATGGCAGGCGTCGAGAAGCTGCARAGCTTTTCTGATGCTCATCCTGAAAAGAACCGAGTGTTTGGT
GGTAATGGCCACAAGGACACTGTAGAGTGGATCTACAATGAGATCAAGGCCACTGGCTACTACGATGTG
AAGAAGCAGGAGCAAGTACACCTGTGGTCTCATGCCGAGGCTGCTCTCAATGCCAATGGCAAGGACCTC
ARGGCCAGCGCCATGTCCTACAGCCCTCCTGCCAGCARGATCATGGCTGAGCTTGTTGTTGCCAAGAAC
AATGGCTGCAATGCTACTGATTACCCAGCGAACACTCAGGGCAAGATCGTCCTCGTTGAGCGTGGTGTC
TGCAGCTTCGGCGAGAAGTCTGCTCAGGCTGGTGATGCAAAGGCTGCTGGTGCCATTGTCTACAACAALC
GTCCCCGGATCCCTTGCTGGCACTCTTGGTGGCCTTGACAAGCGCCATGTCCCAACCGCTGGTCTTTCC
CAGGAGGATGGARAAGAACCTTGCTACCCTCGTTGCTTCTGGTAAGATTGATGTCACCATGAACGTTATC
AGTCTGTTTGAGAACCGAACCACCTGGAACGTCATTGCTGAGACCAAGGGAGGAGACCACAACAACGTT
ATCATGCTCGGTGCTCACTCCGACTCCGCTCCGATGCCGGCCCTGGTATTAACGACAACGGCTCGGGCTCC
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the infection, but should not be at a |level which wll
i nduce serious toxic effects in the patient. The
w@ewani2ef conposition adm nistered will, of ceCr/E2N040®2963
dependent on the manner of adm nistration, on the
atient being treated, i.e. their weight, their age,

OARTICET B ATSRGCCAREC PRACFACTGACAAAS T TP E AT ACAAQIFEGTCCGCTTTGCCTGG
%%FG%GWTFH%G a8 MGC@FCW@ FRRPRLPPIIFGEATCACCETEAGCTG

Q CCPéﬁach‘tg e%CC&FuATCTACGAC
b e e e e
Rkl @ ”FJA'E‘TE@AG%@G rgtdiaBkEd N BeaccancTC

DAt ﬁGG@G(ﬂﬂG‘A@@C@@@b’h‘é@bt@ﬂ@A RERA oA drh8c@RB86@acacceTTaCC
navdre dgernntcdAteTardrrattrahbRcGaceth it €ScTARGE M CGCCGAGTATGCCCGA
XECOUTEBAGHGRETCA0BACRUGCECArShRLHAlC ARG QUG RTE TC ARI CCChRG TA@ TOTAAGATG
p@a’HGQNGGTGGGTWGCWQAWQTQTE@QGT@ any i ndi vi dual ,

bao

mmem'cmo‘o

P~ =Y na
e II bll LIIC LICGLIIUIIL IO

applied. Thus, the pat| ent can be a donesticated
aninmdcldsed ﬁlLAFZJ‘ﬁucl@i@ ﬂcld fSEQ)ID NOVQ)S&Q@Kes(aeplﬂtem having 495

cattle, horse, sheep, goat, etc. % bor at or
ammgr@pwlmem(i@estEQ,&]g@ 3) gxhgq:h 1s p,r@pntegm ahle @Cg.lsmgttbe pne-letter
mnnlﬁﬁgﬁm d fish: Suitably the subject is a mammal and
especially a primate, for exanple a human . In a
further enbodi nent the present invention provides a
nmet hod of treatlng or preventing I nfection of a{glant

sai d net#yel QOFFBF?‘!,‘?WL(A%Z El"gﬁ‘“cﬁ‘q“%?cf (BER M N3 ng

MEE QAL ST A OPEIEQE Rl JEB F & DF R BV TGB D LIRXE KEK DI MAGVERLOS FBDAHDEKNRVEG
@R T W GNEL KA YDWKROROTADW PRAEAATNARCKDIKREAMSWE b PbASKIMAELVVAKN
NEINAIDY FANEOGIY'S VEERRVC SIS EX S AGAGD A KA CRAOVYNNVEGS LAGILGJLOKRHVPTAGLS
RADBHNLATL VASCKIHY TMY Vi3 S pr BRI HTNWE AE TKGCRENB IMAGAHSEEYIAGBE BNDNGSGS
WB%WTEH%LNHP@&WUE@E&@F#%@BWLHB?%WLNFWéNFANQIYD
RSB ENESPACRAE LB BT KE ARG L PR AT THRS R KM RREF L IGAEVVKTPEQV

R Ay 1885%‘3‘2“’88I%"*ﬂi@?ﬁ“ﬁbb’é"b‘”ﬂﬁfsLﬁ%”&&%‘&“ﬁ‘%%‘&“m‘fsm

H—co=penthng—appticattonr—YS—66+538, 627=also

effectively kill nematodes which are significant plant

par el dscloste NACARS had Mﬁalb%’ BURP RRFioHR i ddeqh@iced sHdn in the
owever, are sonewhat unstable and degrade rapidly in

BLAﬁﬁéa%hﬂtecblﬁvT%blﬂwME ap$&E. | osi ng effi cacy.
I ncorporation of a terpene conponent in a holl ow

O FRARIRAA SlofraRl ofifink Wi s L1 €l @ can reduce the

XJ

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

describes the random background noise that exists for matches between sequences.
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Table 1F. BLASTP results for ruLAP2
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nmbodi nent| t he
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5e-57

GieyRt—Tnventt
conprising a hd
particle encaps

Ig-8¥e gl ucan par
Uihathdlg r@dqd er pe

t he prevention
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an infdg
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patient or a pl

defined in nore detai

t he present

ant .

Sui t abl e conpositions are those
above.ln a further enbodi nent
i nvention provides the use of a

conmposition conprising a hollow glucan particle or

cell wal

particle encapsul ating a terpene conponent

in the manufacture of a nmedi canent for the treatnent

of
The present

exanpl es and fi

ight mcrograph of enpty yeast cel
represents a light mcrograph of yeast cel
encapsul ati ng L-carvone;
m crograph of yeast cel

invention wl|
wth reference to the foll ow ng,

gures in which:

i nfection caused by a m croorganism Suitable
conpositions are those defined in nore detai
now by further descri bed

above.

non-limting,
Fig. 1 represents a
wal I s; Fig. 2

wal | s

Fig. 3 represents a |ight
wal | s encapsul ating citral;

Fig. 4 represents a |light mcrograph of terpene

emrmul si on;
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Fi
wa

g. 5 represents a |ight mcrograph of yeast cell
[ls in hydrodynam c volune (HV) water; Fig. 6

woe@sneesnts a |ight mcrograph of yeast cell »nat/iB004/002963

en

capsul ating terpene in 5 tines hydrodynanic vol une

(gz of water; Fig. 7 represents a light m crograph of

Fi
wa

cell walls encapsul ating terpene in HV of water;

D A e B RS

nucl:éoﬂdesgm SRRIEREMbEe 2Al(BBOLDNEY @El\/aph of yeast cell

| s encapsulating terpene in plus 10% of water:

F|
wa

RN e e

Fi
wa
Fi
wel
Fi
di
en
Fi
wh
re
g
li
X
m
gu
as

CATGAAGTTOT€BE I SCTTCLEGIAAGAE TR0 gE TP CTICET eeICGBE@E TAGCATTCCTGTT
I CFPé‘G@@Q%ﬁﬁQFPW%TQC@€1§1@$éA¢'lﬁfGFNC@GG?;GWW%CMGGWACCGAGGAGGAG
GTQGCF’@SF%‘?F%G%TFT qmgmmmmmme

e

Sﬂﬁxbé Ga@ S laleuelepyinelele) X A%%TCCAGGCTGCCATCAATACCGC
Crdasd @IA@BQC@C&@K@@E&G@T@H@@H&%C@A AGACFAEE TRRc @b CcATCATTGE
actATTERtesEnrscaThhghicentancogt@botcecAadacgcc AR AACCAACGCAG
T CATERC CgeUicCE&Focant TRICCHIBACABCGGTa G TREdccdaicg cCAE CTTGAGGCCCT
PPaSTERTAT THTCIGGRACTHCAE CATICE PR ASSCEARCER TECCABCAUTAT ECATTTACACTGGTA
FCCLOGTGRREMRAT TEETR T S TFGRE L e CCH TTQQFCF\% AEABMIASAGCGGCARGAA

TCM%G@%E%%}FF %CA.GHA% Acglsg'rmg} q;qce AGAAGGGTCTCAAGGT

ikt

%ﬁﬁﬁT : T Eﬁ% ’&E@: GTCATCACCAA

q TAT Qggi% GCTTAAGTACT

CEAGh 2R cBRcdaFcEAdAcC &t&ate T@T ! CCGCAATG
C

G
N d7ectdlcddedrelt @ccé—i’cﬂc@@&@&@@iﬁ &chﬂ&&@cﬂizx@ GACTCTG

in

AdaaEAgract Baorec o Thcda@aohréhic s aitiabefr BB OTd A TGTCGGCTTCGTCACTG
ciandreccTARGTAA 19 represents a light mcrograph as in

Fi
Fi
wh

5 AT6ireden élmﬂé

Si

g. 13 where 2.2 g of 1% xanthan gumis i ncl uded.
gA dszldsscpﬁﬁm Sped rbddifd frikh€ (“ORFDHFA$22 Hud'fécgtdeg-gegms with an
ere 4. 3 of 1% xant han gumis included. Fig.
wgdin TablegBeatpsiiondn of treat ment areas on
tes 18 and 20. Fig. 22 shows a schenmatic

H of el t o 10 AnAd 25N
resentat-en—ot—treatnrent—areas—onRr—s+tes—33—anra—26-

r
Fi
t
sh
no|

g. 23 showFable2B)enbBAP mElHoaﬂeﬂéq’:ltdneﬂ(SEQtIDeNO 5).

r
Oﬁﬁ%@cgﬁﬁ ﬁT gmg& g@gT@gc'rccc;ch R cTaccaTroeTeTT
a TGAGACTCGCTGGGTTACCGAGGAGGAG

NZAREEERN T @PéhAGAcTTcTTTGACATCAcTGACGAGGAGGTTGGATTCACTGCT
GCTGTTGCACAGCCAGCCATTGCCTACCCAACCTCCATCCGCCATGCTAATGCTGTTAACGCCATGATT
GCTACCCTCTCCAAGGAGAACATGCAGCGCGATCTGACCAAGCTCAGCTCGTTCCAAACCGCTTACTAT
AAGGTTGACTTTGGCAAGCAGTCTGCCACCTGECTCCAGGAGCAAGTCCAGGCTGCCATCAATACCGCT
GGTGCCAATCGCTACGGAGCCAAGGTCGCCAGCTTCCGACACAACTTCGCTCAGCACAGCATCATTGCC
ACTATTCCCGGCCGCTCCCCTGAAGTCGTTGTCGTCGGTGCTCACCAAGACAGCATCAACCAACGCAGE
CCCATGACCGGCCGCGCTCCAGGTGCCGATGACAACGGCAGTGGCTCCGTCACCATCCTTGAGGCCCTC
CGTGGTGTTCTCCGGGACCAGACCATCCTCCAGGGCAAGGCTGCCAARCACCATTGAGTTCCACTGGTAC
GCCGGTGAGGAAGCTGETCTTCTGGGCTCCCAGGCCATCTTCGCCAACTACAAACAGACCGGCAAGAAG
GTCAAGGGCATGCTCAACCAGGACATGACCGGTTACATCAAGGGAATGGTCCGACAAGGGTCTCAAGGTG
TCCTTCGGTATCATCACCGACAACGTCAACGCTAACTTGACCAAGTTCGTCCGCATGGTCATCACCAAG
TACTGCTCAATCCCAACCATCGACACCCGCTGCGECTATGCTTGCTCTGACCACGCCTCTGCCAACCGE
AATGGCTACCCATCTGCCATGGTTGCCGAGTCTCCCATCGATCTCCTCGACCCTCACCTCCACACTGAC
TCTGACAACATTAGCTACCTCGACTTCGACCACATGATCGAGCACGCTAAGCTCATTGTCGGCTTCGTC

amino

amino

ACTGAGCTCGCTAAGTAA

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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formul ati ons. The foll owi ng exanples are provided to

further enable those of ordinary skill in the art to
womk®&oioesiper f orm t he present invention. They aca/ipaeoaly2963

exenplary and are not intended to limt the scope of

the invention. Unless indicated otherw se, parts are

arts by volune or parts by weight, as indicated,

t enper | sj us ' .
ant ont PR3 B 8SPLIRART BediiTodisende Gdinflo: o,
AKINEYPAEIATATS VIIGAE EPVEDARAEHFLEE LN PEE YRAVITAE EINES KRHUDDFFDI TDEEVGFTA
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R

descrlbed conposi tions and met hods.
and routine experinentation wll
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easonabl e
red to

OpThedkelobdibae AFIXARRbAolgy tORBUNLG atidd c&es!heﬁﬁ@n the blast
Loadi ng i nto Baker's Yeast Particles and Purif
dataYisted in Cpble 2R, Py and3ke I ivdats wes analyzgd ;bb’éhmr@grawasalrwwe blast.

performed to denonstrate that terpenes would [oad into
STR! deQWtPhol GaAR AP 1 Cl es.
carvone were prepared by
150 m of the terpene with 100 m of

yeast c
Emul si o
m _Xi_ng

el | vl 3R FFER

ns of citral

10% Tween

Geng @nfisrAl

Ide'ﬁ'—&ﬂ?‘tl

AW 7= =\
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pengshe
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ggod ¥
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>gizpseethg
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CinGERptatiaseP or
p{LEP LS AFPEEIH 1ESNt r O

||n'l'| |

YGP s\

frao

verrasghtsand
§pLHS dtrHnd

. 1%3@ Baticl

om-external

P¥7 /060 Steamt
HVO48r (69#)
253 /\RRr E6then

miul siaon

4e-64

>glgﬁ?éé%ar
| yophi | | S¢
rehydr a
results
spheri c

jaacaa

éé/ﬁ?}ﬁ at i ond*38r ¢

el 1T Y.
tﬁdm@itdm&XﬁtB ned
aisRid® e, ianaFi ¢s.
eda1et ruct ures wit

r g
The par
under

1t
h a d3

TR DR T
ticles were
l'ight mcros
o4 . Fig. 1
iIrk area at t

%ﬁ} 350 (57%)
[ hen
Cope.
shows
heir centre,

The

3e-62

>git4184%s a

mRNA for
aminopeptidase

rAgaghptsy photilagw @leasan

130/346 (37%)

189/346 (54%)

2e-55
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particles .

Figs .

2 and 3 shows spheri cal

structures

wth a swollen appearance with a |ight col oured

and L-carvone

WO nioenins; these are particles with terpene  PCT/IB2004/002963
encapsul ated in the central cavity - citral in Fig. 2
In Fig. 3. 1In Fi 2 and_3 small bl obs
Jgglelﬁﬁ%a'lBalo”‘%Exé'é@ﬁts far yuLAP1 he top of

of free terpen

Fig. 2,

j ust

| eft of centre.

Fig. 4 shows the terpene
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det er m
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wat (Fbroteiﬁp% Tween- 8
Newyodpbra) cFsvean-
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appearance of Tree terpene Tloatlng on tn

aqueous

| ayer was scored. The results are shown in the right
hand colum | abelled freeJeroene of Table 1 .

The

expression '

presence of terpene |n

AS$PD

e ce

R °Tabfd A€,
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uge
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bel bl e

reaction

moemare. T
Indep(fgeRtifis

TTu?thﬂth
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>912p33|91‘.’7909res
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i cl é&)

BExpec

e "dbsenc
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170"?/31‘?
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4e-99
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EhyEItRe SIEg ST O Tl
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2e-97

>gig3rubsi on O
of YP. Exa
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[ Hdothewistal SoRH; of
hpde 18cp/ Benpnsmrat

es cerevisiae

ciar al
ion of I

e

EUEEEN
npysved t

&0118s11g
erspene

7e-65

>gi28916832°

Hypothetical
protein/ Neurospora
crassa

409

129/296
(43%)

178/296
(60%)

3e-58

fulLAP2

fuLAP2 is an A. fumigatus leucine aminopeptidase. A fuLAP2 nucleic acid of 1557
nucleotides is shown in Table 3A (SEQ ID NO: 7).
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with surfactant and determ nation of optiml Tween-

80: Terpene ratio The foll ow ng protocol was perforned
wo oodemasstrate that the presence of surfact aneCT/IB2004/002963

i nproves terpene | oading and to determ ne the m ni num

| evel of Tween80 surfactant required for the YP

tier pene
el 51 ont o e WERR sapmic i ARHREadHlte (SRR NO: 7.
U e{REREA CE‘BTI-Q‘C%CK@A‘I%‘E"PII‘G'CCTC’IJ&'C{& g&; EfkBBReTceRRG
PIr ERAELErTRK TSR Te A1 dcdrc? c8c MR r Téd’rc:a:s'r CAGCATCCTGTCTA
Wed@icacaaNBaECIdcR O AU S ARG T IITGBBSTdI T e RRiAeEcdit TEAXARBTCGRAAGAC
YPrutictbravsteTadcocémrosr RAQ cngt adT TS ea0e3arn cAd@BdAING CGTCAACTAC
I eCRSITROTRETCAET EEAS EAAANS CERL TR NDANGACET TIAD ARG CAGDEt (MG TTCACCAGTGGACC
d @QP&FCWCBGW 6%@@‘3@WT§FW%§§C%C%&©FAMGB¢1TMPAGCCCCAGC
wi ETHRLHCECCRG BFTS ﬁ‘quéEF%ﬁﬁGCB‘%Ré“’rTﬁF TEACTAGEFERGCCGAT

t e %23@’*@‘“‘%%@@%%}@@13%@%2@%@3@ %’@gg TCTaGeCaGE
fioke @ g ERF IS i g%i& g AGGCGCTGATC
f'@ﬁmaﬂr&asé cORERBHEC &Mﬁ&cd&@%&%@é RéHabSaTaccace
ar eacahettairboddi@cid@Rbedtidtde cdcumanabfdd I@ cédm@@cTGGCCACACGGAc
erquenecxiccdedncec@ecATTRC AR CE@RE TOIEGEAT@E CAEI e 0BG TCGTCGCCARG
e @I GACE CENETANCS ¢ T ARG PAGSS 6 BTAE GO T TATSC PEITEGACBACEAGGAGTTCGGCCTG
CERACEE AR C PACTACE TAARRGACTERA TCTRAC B S BMISS CARCHTCEECCTGTATCTCAAC

%@T%F%ngc%ﬁ zgc;gcgwgp TG THRCAGHFCGACGGCTCCGCCTTCAACCTG

IS g R e e
2 TQCCCGCGGGA
S S
R2B$ @f&ﬁc FefchBERARBccMRRAL& AAE- GCGAG CTTTCCTG
ﬂ%’i’dmk'rd@b@é&A@&G@lﬁ&%&%@‘Gé@};@@ﬁ&&%@c@&rr Br&:rdetccccacac
sldagbiccdscermuTbenceencdoromddaeciesvht@naadomeetedt@cacecacace
cpemEnhacHceaTearhcARschrcaaeTIGoabtadf 10 % Tween-80 in

1000 M of reaction mxture) is sufficient to allow

COARIiRIRed PIIAT SpentrblihEiRQB ¢ ORFYF 12DPWecle&afel b&flns with an
A 2% Tween- 80 _causes no I nprovenent in results,

ATGgodpn undgrlingd an Gatdg 3B atrastianal-i on free terpene was
observed. This |nd| cates that: a ) Terpenes are
apsetrbed—+nto—YP paltibico H—t+he—absenrce—of——=a

ur f act ant ’Ihble SBlduDAQ’SQnmEo&‘He sefdencé BEQ ID NO: 8).

S
S nq M _ineraag S—t-ar
L R R R e e

CTGGAAGACTTCGCCTATGCCTACCCCGAGCGCAACCGCGTCTTTGGTGGACGGGCCCACGAGGACACC
GTCAACTACCTCTACCGTGAGTTGAAGAARACCGGCTACTACGACGTTTACAAGCAGCCCCAGGTTCAC
CAGTGGACCCGAGCCGACCAGGCTCTCACCGTCGACGGCCAGTCCTATGACGCCACAACCATGACTTAC
AGCCCCAGCGTAAACGCCACGGCGCCGCTGGCAGTGGTGAACAACCTGGGCTGCGTCGAGGCTGACTAT
CCCGCCGATCTGACGGGCAAGATTGCTCTGATCTCGCGGGGCGAGTGCACCTTTGCGACCAAATCCGTC
TTGAGCGCCAAGGCCGGGGCGGCGGCGGCACTCGTGTACAACAATATCGAGGGTTCGATGGCGGGAACT
CTGGGCGGCGCGACCAGCGAGCTGGGTGCCTACGCTCCCATCGCCGGCATCAGCCTCGCGGACGGACAG
GCGCTGATCCAGATGATCCAGGCGGGCACGGTGACAGCCAACCTGTGGATCGACAGCCAGGTCGAGAAC
CGTACCACCTACAACGTGATCGCGCAGACCAAGGGCGGCGACCCCAACAACGTCGTCGCGCTGGGTGGC
CACACGGACTCGGTCGAGGCCGGGCCCGGCATCAACGACGACGGCTCCGGCATCATCAGCAACCTCGTC
GTCGCCAAGGCGCTGACCCGCTTCTCGGTCAAGAACGCGGTGCGCTTCTGCTTCTGGACGGCGGAGGAG
TTCGGCCTGCTGGGCAGCAACTACTACGTCAACAGCCTCAATGCCACCGAGCAGGCCAAGATCCGCCTG
TATCTCAACTTCGACATGATCGCCTCCCCCAACTACGCCCTGATGATCTATGACGGCGACGGCTCGGCC
TTCAACCTGACGGGGCCGGCCGGCTCGGCGCAGATCCGAGCGGCTCTTCGAGGACTACTACACGTCGATC
CGCAAGCCGTTCGTGCCGACCGAGTTCAACGGCCGCTCCGACTACCAGGCCTTTATTCTCAACGGCATC
CCCGCGGGAGGCCTCTTCACCGGCGCGGAGGCGATCAAGACCGAGGAACAGGCCCAATTGTTTGGCGGC
CAGGCCGGCGTGGCTCTGGACGCCAACTACCACGCCAAGGGTGACAACATGACTAATCTCAACCGCGAG
GCTTTCCTGATCAATTCCAGGGCGACGGCCTTTGCCGTGGCGACGTACGCCAACAGCCTTGACTCGATC
CCCCCACGCAACATGACCACCGTGGTCAAGCGGTCGCAGCTGGAGCAAGCCATGAAGAGGACCCCGCAC
ACGCACACCGGCGGAACAGGATGCTACAAGGACCGGGTTGAGCAGTAG

Q—nc

GD(

||:¢—|-<(Df—roq¢—n-
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for YP loading as it ensures proper |oading whil st
maxi m sing the terpene payl oad of the YP particles .
. waeExasplesyd - Determination of maxi mal terpene POEIE20@/002963

and encapsul ati on at hi gh Baker's Yeast Cell Wall
Particles %‘EL | evel s The foll ow nghpr ot ocol was

peffdisciasgd Brai¢in ecid{SERQHI NGk dessa plbtelirehapén@é%
YP YP|
amm%%gfdcr}g@r a‘% (kﬁgd[]j gpg 9?@?’@&&;@8%?3 Atgd e)fg%lﬁ Bgalfs gﬁ(’%e getter

aminofacidhdeer pene with 3 m 1% Tween . - 5% Tween- 80

sol ution was prepared by sonicating 0.5 g Tween-80 in

9. 5 M water YP suspension was prepared by m xing YP

with . .

LD 80 ERCPRUBI b GUERERRURR SEQ D O

EKLLYETﬁﬁﬂéPAYﬁNGEGWRﬂKPEWﬂ?KNbEQMiHéVﬁHLQGEQQDﬁ@EAﬁ*WRERNRMFG¢RAHEDT
BLEFVE EYP VS BQRRYHRUERPRRELTHPER Y FMHSPFWPLAWNNLGCVEADY

%ﬁ; Smone ggﬁw%%ﬂm”

EA&&Q@BRL?F@BY%QMP ENRIRs KA GL GAQLFGG
S ASHOWR A KEDNM ﬁLﬁHEﬂBﬁIﬁE@&ﬂAF@%MSL B 0LEQAMKRTPH
tremcpeseykokvi@bl e 3 . The expression "free terpene”

refers to the visible presence of terpene 1n the
centrifuged reaction m xture. The absence of free

t er pealisciesed leAPZ baghamalogibiodhp amine asid sequences ghonen in the
e a bed b
BLARY deBilcd in I P bl B Bl SRR 2R i
PAIRWSSE BEASIed as the maxi mal vol une of absorbed t er pene
ermul sion. Table 3 As can be seen fromthe results in
Table 3, YP is capable of absorbing and encapsul ating
terpenes at high YP concentration. YP absorbed and
encapsul ated at least 112.5 m of L-carvone terpene
enul si on or atThKash: TBIASTN rehdlisdor eUABRON per 125

ng of YP. This denonstrates that the terpene
pnrnnqulati nreaction is independent of YP

Gene, P&ent ati oﬁrﬁ\l‘?‘lﬁ’i/ﬂrgﬁ’i‘és’f‘ an‘gé‘g"‘i? esid?BFEéfarr qgifives | Expect
Inde&? entl tler v Al Avzar | Al art 511 ac fAr ‘%Ar nene
>gl4§géés" “””'“”éécéﬁaz%mycéﬁ' CE2278 T T YT 184 /464 243/464|7e-69
Sorption cerevisiae/ (39%) (52%)
aminopeptidase Y
gene
>gi9949032 Pseudomonas 12547 165/445 231/445|9e-67
aeruginosa PAO1, (37%) (51%)
section of 281 of
529 of the
complete genome
>gi23017467 Mycobacterium 18857 166/426 218/426 | 2e-62
tuberculosis (38%) (51%)
CDC15551, section
33 of 280 of
complete genome
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The fol |l ow
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was perforned to anal yse the

| oadi ng properties of different types of particles.
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TATCGAACACGATGGGTGACTGAAGAGGAGAAATGGGCATTGAAATTGGACGGCGTGAATTTTATCGAT
ATCACAGAAGAGCACAACACCGGATTTTACCCGACTCTCCACAGCGCCAGCTATGTGAAATATCCACCG
AAGATGCAGTATGCAGAAGAAGTGGCTGCTCTTAACAAGAATTTATCGAAAGAAAACATGAAGGCCAAC
CTGGAACGATTCACATCATTTCATACTCGCTATTACAAATCTCAGACGGGAATCCGATCGGCAACGTGG
CTGTTCGACCAAGTTCAGAGAGTTGTCTCTGAGTCTGGAGCCGCTGAGTATGGTGCAACTGTTGAGCGA
TTCTCTCATCCATGGGGTCAGTTCAGCATTATTGCCCGAATACCCGGCCGAACGAACAAGACTGTGGTG
CTGGGCGCCCATCAGGACAGCATCAATTTGTTTCTCCCGTCAATCTTGGCTGCTCCCGGTGCTGATGAC
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GAGATGGAAAATACCAATAAGAAGATACATACTACCGACGACAAGATCAAGTATTTGAGCTTCGATCAT
ATGTTGGAGCATGCCAAGTTCGAGTCTTGGCTTCGCTTTCGAATTGGCATTTGCGCCGTTTTAA

A disclosed fuLAP1 nucleic acid (SEQ ID NO: 11) encodes a protein having 388
acid residues (SEQ ID NO: 12), which is presented in Table 4C using the one-letter

acid code.
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a 10% SDS- PAGE gel
the proteins of 0.25 m of T.
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A
B shows

supernatant were precipitated with TCA before | oading

on the SDS-PAGE gel .

0.2 g of purified reconbi nant A

oryzae ALP and MEP were | oaded on |lane 2 and | ane 3,
respectively. The nol ecul ar mass of protein standards

are shown in the left margin.
of a SDS- PAGE gel
ruLAP2 (1, 2),
6) and fuLAPI

reconbi nant

ru

FIG 2 is a photograph
illustrating a protein profile of

fuLAP2 (3, 4),
(7, 8) produced in P. pastoris.

LAPI (5,

1 g of

each purified reconbi nant LAP was | oaded on a 10%

Lanes 2, 4, 6 and 8 show the proteins
degl ycosyl ated by N-gl ycosi dase F treatnment.
was stained with Coomassie brilliant blue R-250. FIG

SDS- PAGE gel .

3 is a photograph of a Western blot of T.

cul ture supernatant and reconbi nant
controls probed with anti-ruLAP2 (lanes 1-4) and

anti -r uLAPI

antisera (lanes 5-8).
6 the proteins of 0.25 m of T.
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N- gl ycosi dase F was used for

as a control

degl ycosyl ati on of proteins. The nol ecul ar nass of
protein standards are shown in the left margin. FIG 4
is a graph of the enzymatic activity of T. rubrum AVPP

(am nopepti dase P) at various
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ti dase.

GHORMYLOf
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A ruLAPZ

Pos
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nucl ei ¢

Expect

gil 3@306493 175

Table 1A T
(SEQ_ 1D NO

rrlgl eot i des ( SH

st i@opeRtidggeAR/ g
Aspergillus niger

@2 D N(
enom ¢

D287/448 SF
rHée¥eot i o

GWA/ 4413
d78¥quence

e-157

91 | RAGARTT CaCA|

7

5 ECCGT

%&écm@jggéﬁm:

\GGT GAGT TGCTCTCAACAG

G
GTTGTTGGTCA%_T jjgj&)&écCTATcx

5T CACTCA

AT A T

e-116

o1 [ 2T CAT

181/301 226/301

GAAAGAGACACAAT
\AAACAAGATAAAGCTCAAG

oA TaAAGTCL

AaliGromyces
T€BEAASTIGT ATAGGAT(

300
TACCTTTGICO LAGCAGAC
GI'TCCTGECEA

TTATGGECTAA PACCT GCA

e-102

gi| GNEATCATGGC

425
HCTCATC(

AECLy1

FOAAAREEEEFEST GAT(
crsgomonas sobria

175/420 239/420
GTCGAGAAGCT FERRAAGAACESRAGTGTTT
GGIGGTAAT

2e-78

AAGGACACT GTAGAGT GGATCTACAAT GAGATCAAGGCCACTGECTACTACGAT
GIGAAGAAGCAGGAG
CAAGTACACCTGTGGT CTCATGCCGAGGCT GCTCTCAATGCCAAT GGCAAGGAC

ru AVIRARGGCCAGCGCC

ATGTCCTACAGCCCTCCTGCCAGCAAGATCATGGCTGAGCTTGT TGT TGCCAAG

AACPANVIBETGT @dhadbrum aminopeptidase P. Genomic DNA sequence of a ruAMPP

e R A T ST A RS TARA GAAGACCA

TATGTATACAGACTGATTACCCAGCGAACACT CAGGGCAAGATCGTICCTCGITG
AGCGTGGTGTCTGCA

GCTTCGGCGAGAAGT CTGCTCAGECTGGT GATGCAAAGCCTGCTGGTGCCATTG
TCTACAACAACGTCC
CCGGATCCCTTGCTGGCACT CTTGGT GECCT TGACAAGCGCCAT GTCCCAACCG
CTGGTCTTTCCCAGG
AGGATGGAAAGAACCTTGCTACCCTCGTTGCTTCTGGTAAGATTGATGTCACCA
TGAACGTTATCAGTC
TGTTTGAGAACCGAACCACGT AAGTAGCT CAACGGCTGATCCAGCATCAATTGT
CTCGAGTATATACTA
AATCGATACCTCATAGCTGGAACGT CATTGCT GAGACCAAGGGAGGAGACCACA
ACAACGTTATCATCGC

TCGGTGCTCACT CCGACT CCGT CGAT GCCGGCCCTGGTAT TAACGACAACGECT
CGGGCTCCATTGGTA

TCATGACCGT TGCCAAAGCCCT CACCAACT TCAAGCT CAACAACGCCGT CCECT
TTGCCTGGTGGACCG
CTGAGGAATTCGGT CTCCT TGGAAGCACCT TCTACGT CAACAGCCTCGATGACC
GTGAGCTGCACAAGG

TCAAGT TGTACCTCAACTTCGACATGATCGGCTCTCCCAACT TCGCCAACCACGA
TCTACGACGGTGACG

GTTCGGCCTACAACAT GACCGGCCCCECTGECTCTGCTGAAATCGAGTACCTGT
TCGAGAAGTTCTTTG

ACGACCAGGGTATCCCACACCAGCCCACTGCCTTCACT GGCCGATCCGACTACT
CTGCTTTCATCAAGC

GCAACGT GCCCGCTGGECGECCTCTTCACT GGAGCCGAGGT TGT CAAGACCCCCG
AGCAAGTCAAGTTGT
TCGGTGGTGAGECTGGCGT TGCCTAT GACAAGAACT ACCAT CGCAAGGGECGACA
CCGTTGCCAACATCA

ACAAGGGAGCTATCTTCCTTAACACT CGAGCCATCGCCTACGCTATCGCCGAGT
ATGCCCGATCCCTCA 39

AGGGAT TCCCAACCCGCCCAAAGACCGGECAAGCGT GACGT CAACCCCCAGTATT
CTAAGATGCCTGGTG GTGGCTGCGGACACCACACTGTICTTCATGTAA A

di scl osed ruLAP2 open reading frame ("ORP') of 1488
nucl eotides begins with an ATG start codon at position
1 (underllned in Table IB). Table | B. ruLAP2
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AAGAAGCAGGAGCAAGTACACCTGIGGICTCATGCCGAGECTGECTCTCAATECC
AATGCCAAGGACCTC
WO ANGBRRAGCCCCAT GT CCTACAGCCCT CCTGCCAGCAAGAT CATEBCOTEMGII0296 3
GTTGTTGCCAAGAAC
AATGECTCCAATGECTACTGATTACCCAGCGAACACT CAGEGECAAGATCGTICCTC
GITGA C . . .
T neor DB BN R uAMEP senomic apcleptids saReRes (SRR IR N2
AT

e ey Lo o e o O O 30 S

ACGEETHITTEd T TEORC TCOTCGCCTTARAGTTGTGCCTTCGGAAGACAGCCATCAGTCGGAGTACATTG
CAGEAC A TCLAYSACARIR Ed X AGACE f CTCOITHERT G RGEATNGAI ddGAT A cocraece
ACGAAGCETATATCTATCACTGCAGC TTTCATATCCAGC TTCACTGGCTCGGCAGGATGTGCCATCGT

AGFCTOITERGNGARCTENACCAUBT S GCCH A RT G FCACRGCARBBBEAIGR TCGATGC
Gz\@AWAWGAAGCGAGGTGTCGAGGGTGTCCCAACCTGGGAAGAATGGTATATCTGCCCCTG

ATE P P R R G AT SR ATARA CACGGCA
Sike'3

ceeu eee

ATTA A ACAAGTG
MG 33,& e\ :}ﬁﬂ““’ﬁ .'q e?ﬁ"xew“ e“ u %WCCGGAGG

T GCCGTCTGGGGAGATGAACGTCCTGCACGGCCTGC
TCM@M@&ME&@@?@E@QEEM@F&@W@M@GCG
GA ERACS AT CA T ECEAAGAAGAGETCTGCTATGG TTAT TTGTATGACGCTAGATCTATTTTTGATCAA
CAGAABGRCAAGRRAETAZATORACTICGACATIBAG S SCACICOCANZERTCRACC TGGRAAGC
AACBAGE R TACIBAETAAATGGTATCTTTCACTTTATACAAAAAGCCATGCTGACTGGTGTAGTATTCC

GG A AT P T CE T T IR A A A AT I AR ST R AC T O IC M PP R TE PAGATGAGAG
T¥K§§$eﬁﬂ¥§§& GCCAGAAAACATCTCGAAGGCAAGGTCGTTCTCAAGCCATACGAGTCCATCTT
T1 W@W%ﬁéﬁﬁmﬁmmmﬂ

AGGTTCGAAG
C¥§ GCCATCAAGAACGAAGTTGAACTGGAAGGATTCAGAAAATGC ATATCCG
Al Y€ Ve g o e EANE (WYY

ACG@(&E&SA%&M&@AGcCGACAAACTcTTcGAGATCCGCAAGAAATATGACCTCTTCGTCGGCAAc'rc
AAGTTGHARCGTIEET CAGECICRCET AXSCETANGACAPICARCIACSAICECMSBCAACTTC
G(;@@qum@rqxg@g;meaCTATGTACCTGTGTGACTCTGGTGGcCAATACCTTGATGGTACTACTGA

AACAT XA CARG ICACK A T THCPCETIRACAC T TACOBATRAGCCT RIGCAAMC T TCTARA
G(;@QQWTGACAATGCCATTTTCccCAAAGGAACCAcCGGATACGCCATTGACTCGTTTGC

» TCCATGAGGGA TAT GCATA C CTC. GTACGCTGAAGTTCCT

e P g}@& gm‘ﬁ PSRErCCTACTAATT

ry LeesRRAmeA@c@G@MA&TA&QGA&MCﬁr)ccémadc@cm@cp@mm@TCAchcT
ha\dcoga#A@SacmmTnor@radrarescchres TTAARQe tdeThifrc1®ranadacetccacacTcea

I § PCASATITCEECAAqAAGISLeT T CEEATTYCAG RS CATRACCETAATACERTITADGCCAAAAACTC

aqi FTeARFE TTAHP CETCRCCCARE BRI CAEAGIIBECEPAT BATT A CRl RERRAAGTCTGGGAG
RGPS AQEF COjT CTTTGAGAAGGACGAGT TAACAACCGCCTGGCTAAAGCGCGAGACACAACCTATT

SFSDAHPEKNRVFG
myﬁﬁﬁc@vag%wwmwx%sclosed
ruANBENAPED YEITE Seitht/ (R S EEEMSAQACTIEABGAIOYINAMRGEIOAGT

%E\/ E\?ﬁ%&l DVTM\VI SLFENRTTWAVI AETKGGDHNNVI M-GAHSD

SVDAGPA NDNGSGS

| G MI'VAKAL TNFKLNNAVRFAWAM AEEFGLL GSTFYVNSL DDREL HKVKLYLN
FDM GSPNFANQ YD

GDGSAYNMI'GPAGSAEI EYLFEKFFDDQG PHQPTAFTGRSDYSAFI KRNVPAG
GLFTGAEVKTPEQV
KLFGGEAGVAYDKNYHRKGDTVANI NKGAI FLNTRAI AYAI AEYARSLKGFPTR
PKTGKRDVNPQYSKM PGGGCGHHTVFM The di scl osed ruLAP2 has
honol ogy to the am no acid sequences shown in the
BLAST data listed in Table ID, IE, and IF. The
foll owi ng program options were used: tblastn -
conpares the protein "Sequence " against the

nucl eoti de "Sequence 2" which has been translated in
all six reading franes blastx - conpares the

nucl eoti de "Sequence 1" agaif#dt the protein "Sequence
2" blastp - for protein - protein conparisons In al
BLAST alignnments herein, the "E-value" or "Expect"
value is a nuneric indication of the probability that
the aligned sequences could have achi eved their
S|n1lar|ty to the BLAST query sequence by chance

I T T I T T T R T 1 —



Score (S) that is assigned to a match between two

sequences. Essentially, the E val ue describes the
wonrastdamsbackgr ound noi se that exists for matcREI/IB2004/002963

bet ween sequences. Table I D. TBLASTN results for ruLAP2

ne Protejn/ Ornani sSm | engt h ldentit y Positives Fxnm:t

gi

Loy oAb RPN a o RARSIBR RoRel g DR

amA‘i’@&fﬂéEAé’&%@G%ﬁﬁeﬁc&'cEé&%%%@gtc;w&&&%@E@A[dAEHi‘éA%égTCAGAACAAG
1% ré@hc2 2B A dc e redddREA b OSR A t b TA s CTCCATGTGATGGGCGT
CDGthé&TTrreseattmr13dadice2 8tcahcdATe T et Ercg R TENER AAAGCTGCTCTG

94903 2CEEPEATANITASCCL2BEFrGt R R ECI@BIEACAACECERS CCTGTTGAAGCGA

ag ICEHETRG3aCHRTFCCAPLOVGCCABEAATCEREIGCERR B CIGTIBAGACEBGCRHGGCTTGTCGG

t NECECHHT-RE @‘F]%T%C@TTGEAGﬁ%S‘F‘?@"rC@§E¢QT§‘GF'5?GGAATTGATCAGAAC

C COETETGHG TGA c ACETRSRPAG GCCTGTT
rE;l ICARST ﬁﬁ% FHCRACH _%A r% Tcé%g }Qf‘%ei M %a Tsziggg GAAGAGE
o TT LTr '1'1]. GCCATGCT
Sl éi e
(6% Tﬂ%ﬁ‘&@ﬁﬂé@éﬁh@é@ﬁﬁc@tcﬁﬂ ﬁ?@ﬂ' Aﬁ@&AAGGTCGTTCTCAAG
1 '%HAYCGR@%dﬁ'&T“l‘@Aﬁécﬁm:m}mptTGMSQAA(T&EB@GC(CEE»&@GCTAGCAGCGGTTCC
P @CUCEBASTSICCTEITOMARS GEEITE G TG TRe TTHAZB 016 FTCGGTGGGGAACAGARC
Hy [SOC$EIGR G TCEANCTES CA B T HCABRR CE A BRAG AR AAT TARBZIYGAACCATTC
( 5 PGPARAT é?%TF?@&Aﬁ%“@&A TICHS‘S@%GT FeFESEL TIPRRAATGCATTGATC
152N GCGAL T TCCGCAAGAAATATGAC
t [ 'rc c ATTCATTACAAA
gﬁ?@iéi@ﬁg i GGTGGCCAATAC

“ E‘Ec RS Aal g ze et éA\éééA EfcancanceeT
I'n drﬁho@sﬂé‘iﬂﬂzﬁ‘&\ AFNGACARTEHOAT ot @D ABAn coaccaeaTAC
Hy @@bﬁﬁdA@@éGT@@&ﬁbﬁéé&i’riﬁ?ﬁ@éﬁ%&s&@l&T@éﬁﬁbﬁiCdAé@@@ACCGGTCAT
( 6 B¥rcNeCt DAII BTGAACGTCCATGAGGGACCTATGGGCATAGGAAGCCGTGCTCAGTACGCTGAA

GTTCCTCTCTCTGCCAGCAATAGCCTGGATATTATGAAGACGGCAACTTCGGCATTCGTCTCGAGAGTA
AGTTCAATGACTGCGTATTCTAGTTTTTTCATACTGACGGCCTCTTTAGACCTCGTAATCTGCAAGGAG
GTCCAGACTGCACACAAATTCGGCGACAAGCCCTTCCTCGGATTTGAGTCCATCACCCTGGTACCTTTC
TGCCAAAAACTCCTTGATGCTTCTCTCTTGACCGAAGCTGAGAGAAAGTGGGTGAATGATTACCATGCG
AAAGTCTGGGAGAAGACCAGTCCCTTCTTTGAGAAGGACGAGTTAACAACCGCCTGGCTAAAGCGCGAG
ACACAACCTATTTAA

A disclosed rudMPP nucleic acid (SEQ ID NO: 23) encodes a protein having 625

amino acid residues (SEQ ID NO: 24), which is presented in Table 8C using the one-letter

amino acid code.

Table 8C. Encoded ruAMPP protein sequence (SEQ ID NO: 24).

MPPPPVDTTQRLAKLRELMAQNKVDVYIVPSEDSHQSEYIAPCDGRRAFISSFTGSAGCAIVSMSKAAL
STDGRYFSQAAKQLDANWILLKRGVEGVPTWEEWTAEQAETRQGCGSDARKLSQTLKTTGGSLVGIDQON
LIDAVWGDERPARPANQITVQPVERAGKSFEEKVEDLRKELTAKKRSAMVISSKFLYKWYLSLYTKSHA
DWCSIPYNPVFFSYAIVTPSVAELYVDESKLSPEARKHLEGKVVLKPYESIFQASKVLAESKASASSGS
SGKFLLSNKASWSLSLALGGEQNVVEVRSPITDAKATIKNEVELEGFRKCHIRDGAALIEYFAWLENALI
KEGAKLDEVDGADKLFEIRKKYDLFVGNSFDTISSTGANGATIHYKPEKSTCAIIDPKAMYLCDSGGQY
LDGTTDTTRTLHFGEPTEFQKKAYALVLKGHISIDNAIFPKGTTGYAIDSFARQHLWKEGLDYLHGTGH
GVGSFLNVHEGPMGIGSRAQYAEVPLSASNSLDIMKTATSAFVSRVSSMTAYSSFFILTASLDLVICKE
VQTAHKFGDKPFLGFESITLVPFCQKLLDASLLTEAERKWVNDYHAKVWEKTSPFFEKDELTTAWLKRE
TQPI

The disclosed ruAMPP has homology to the amino acid sequences shown in the

BLAST data listed in Table 8D, 8E and 8F. This data was analyzed by the program
PAIRWISE BLAST.
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crassa G 584764 APE3 YEAST;, 537 169/ 477 237/ 477 2e-64

Am nopepti dase (35% (49% precursor/ Saccharonyces
womoRMosilae (5839805 Hydrol ase/ 493 152/ 424 225/182094/002963

5e-57 Mycoba eri urn (35% (53% tubercul osi CDC15551

G 23017467 Hypot hetical 514 150/ 460 237/ 460 | e-56

protein/ (32% (51% Th ernobi a fusca.ruLAPl ruLAP

nuchel ¢ acid dIoER MRS EuRISERiMAt Ton ¢ 24

Gend SEQ I D NO [p4pteibdblgandBm 1 |LdthgéndenitetpuCPediti des [Expect

Indes@ st 6i¢=SEQ | D NO 4) . (aa) (%) (%)
CLCCCTACCCCTACCICCGICCICAS

| ATGAAGCTCCHCTCTGTTCTTGCGCTGA T, [ ACCTCOGTCCTCOGA—
gilwﬂ(%ATTCC. Fospora crassa |1845 339/630 433/630 0.0
GATGOCOGGACEAERAR T T caTomaacT T ¢ aaran&E ¢t cacT o

U/

gi | X6k 3 AIECGACGAGBEpphila 12647 268/638 369/638 e-127
AAGT CCGAGCT meA&ksgaat & GTACCACT ATCCT ACBTAAAAGTTGTATTTT(
ACTAGATAATAETRQ®peptidase P
TTATTAACACGEATY CTAGAAGCGTCAAGACTTCTTTGACAT CACT GACGAGGA

)

gi|meTCA@F@:Ophila 12001 268/638 369/638 e-127
TGCTGTTGCAQ EATT GOCTARCCAACCT EEATCOGCTATEETAATGE
TGTTAACGCCA

SHIOMOSOmME 2.\ ~~\

91 [2bFer e CC T e A A A A CAT AR AT C e 657854 COT e 127
CCAAACCGCTT/I\@IA]ogaster (42%) (57%)
TAAGGT TGACT bR ¥*AREGAGEGE GOCACCT GGLT CCAGGAGTAAGT CCAGGT

TGCCATCAATACCGC
TGGIGCCAAT CGCTACGGAGCCAAGGT CGCCAGCT TCCGACACAACTTCGCTCA
GCACAGCATCATTGC

CACT ATTC%W%@%I@ S ShNepp CACCAAGACAG

CATCAACCAACGCAI

Gend_CCCCAT GACCGBEEESEZTPERAGER COUSNBEACANBEEEAGT (IBSRECOBCA(Expect
Ind A TCETLEAEICCCT (aa) (%) (%)

- | W(YTGTTCTWAMAGA\MAT{%MAGW‘A I\f'Y'Y'"r('Y'Y"I\ I\%f“f‘l\ w 127
I %&W@dcﬁ > 2687635 136976 e-
Av egté%_aser T o ?42% CTTC ?57%%CTACAA

CGCCGGTGAGG%
ACAGACCGECA phila
GGT CAAGGGCAHETI GAARGEACGACAT GACCGGT TACAT CAAGEGAAT GGTCGA

gi | CAAGEGT CTCAA@SIopeptidase P / | 613 258/638 369/638 e-124

GT CCTTCGGT APZATRAECEACAACGT CAACGCT AMORTGACCAMSETCGT CCE
CATGGTCATCAMEAanogaster

91 | B ARECT T CARCT I GAT AAATATATS T TCAT GAAAT tCcTAAS 120
TAATGCTTAAG-la peptidase 2 /A %f %ﬁg@

GCTCAATCCCA | {CCGCTEOGECTAT GCTTGCTCTGACCACGCCT
gi|§’;EWM% MCsolic 623 254/646 358/646 e-119
GCTACCCAT CTiGHCAISE I TEXSECAGT CTCCCAT C@shGT CCT CEHEGCT CACE

TCCACACT A Hoh sapiens

gi | AGAACAT T ACUPACAIHeEACTAREGACCACHT GAT CL3BEACCC T AoVBEFCAT T(=-119
TCGGCTTCGTCAGKS /AGSTCGCTAAGIAA A dif $¥1%sed 1 13%4P1 open

r eadi ng fran'ﬁapl\ieml:") of 122 nucleatides hegins with
an ATG codon (underlined in Table 2B) at position .
Tabl e 2B. ruLAPlI nucl eoti de sequence (SEQ ID NO 5).
ATGAAGCTCCTCTCTGI TCTTGCGCT GAGCGCTACCGCTACCTCCGT CCTCGGA
GCTAGCATTCCTGIT

GATGCCCGGGECCGAGAAGT TCCTCATCGAACT TGCCCCTGGTGAGACTCGCTGG

GITACCGAGGAGGAG
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AAGT GGGAGCT TAAGCGGAAGGGT CAAGACT TCTTTGACAT CACT GACGAGGAG
GITGGATTCACTCGCT

WAERDDSPOEIACAGCCAGCCAT TGCCTACCCAACCT CCAT CCGCCATREIVERADN 3002963
GITAACGCCATGATT

GCTACCCTCT GAACAT GCAGCGCGATCTGACCAAGCTCAGCTCGITC
CAAACCGCTTACTATable 8F: BLASTP results for ruAMPP

GeneAAGGT TGACT A

PEEIARS A h LT e B A RS S C fExpect

Inde(FEhENNEBACCCCT (aa) (%) (%)
GG GCCAATCECTACCGAGCCAAGGTIAGCCACTIICCGACACAACT TCECTCAG
glI3&6&&ATCA—- ble peptidase [598 291/629 384/629 e-156
ACTATTCCCH A O CTGAAGT AGT TGTCATEESr GCTOAGEANGACAGE

gi | 2693988 CAACTKAbdo 613 268/638 369/638 e-124
CCCAT GACCOaidoped € 3@AGET GCOGAT GACAAGSRICAGT AT CGTCACC
ATCCTTGAGEPEEKBolic form /

CGTGGTGI TCT e3&eeAGEAGACCAT ACT CCAGAGCAAGGCTACCAACACCATIT

GAGITCCACT mlﬁnogaster

91 [ 1B e GAGGNRTTERTCT, CT GEGFEECAGAECATERT CHOCAATFACAApE 123
CAGACCGGCAA;M@pePtldase 2 (39%) (54%)
GTCAAGGGCATLE G AATE BGACAT GACCGGT TIACAT CAAGGGAAT GGTCGAC

gi sh¥SdFFT CT owoli 623 Z
| TCCTTCGGTAEE TeACSGAAAGET GAACCCT ARG FikocARal  Hroog 222
ATGCGT CATCACEARNGsapiens

gi | 25T BECT CAATSLGAAGRIA BEEATGACTERRT GCC
GCCTCTGCCANGB®C/ Homo
AATGGECTACCCRaRERaECATGGT T ICCATCGATATCCTCGACCAT

4 PeldeC T 1167 Ld4ACCAe - 122
(39%) (55%)

gi|4&é@?CCACAW€peptldase P/ 258/638 369/638 e-121
TCTGACAACA] ﬁﬁgﬁ CGACT TQGACCACATEATCGAGIASTITAAGCTIC

A _di cel ed rul API
91|1§\7I7L7%ém 1S Seg—+UL-A=

nucl'ei ¢ aci 51 Gg?codes?(géf 4Fsotei:zEZi1‘)%\4\?i ng |10
I's

)
377 am no iﬁé&uge@r@lgg& g Q I D NO 3 whiic
gi[1pg@sent ed (& cbabl& 2 USI NQ [GAE ONgLEfd/l dnRchpsaci d

code. Tabl e
NO 6).

G nofyoddesk mpul A

Mus musculus

\Pl pr ot

asBz)sequeneex) SEQ |

e-118
D

91 | 1384P SV AL S/NIBET B GAS| PVDARAEKS-L | ELl 2PGETRVW TBEEINEL KRKG-117
QDFFDI TDEE)A¥Tapeptidase 1 / (39%) (53%)

AVAQPAI AYP] Tgﬁ%}@\?ﬂﬁM ATLSKENMOQRDL TKLSSFQTAYYKVDFGKQS
AT\AYL OO\ IOA
Qv

AT VIC I TNT A\

GANRYGAKVASFRHNFAQHSI | ATI PGRSPEVVWWGAHQDSI NQRSPMTGRAPGA
DDNGSGSVTI LEAL
ruPIRBVLRDQTT LQGKAANTI EFHWYAGEEAGL L GSQAI FANYKQT GKKVKGVLNQD
— MTGYl KAWDKGELKV
smw DINVINAAD R Wb Sd<ieibiit) IR ASrePoAS AN RS cid of -
3 % HLHTD_ SDNI SYLDFDHM EHAKLI VGFVTELAK The
2344 gpdeqtises PEQ IAMIO1EY indhonmagyabls e ami no aci d
sequences shown in the blast data listed in Table 2D,
2E, and 2F. This data was anal yzed by the program
pai rwi se blast. Table 2D: TBLASTN results for rulLAPI
Gene I ndex/ Protein/OganismlLength Identity (%
Positives (% Expect ldentifier (aa) >gil 762234
Pol yketi de 9894 131/247 (53% 171/247(69% I|e-95
synt hase PKSL2/ 40/75 (52% 57/76 (75% Aspergillus
20/ 24 (83% 22/24 (91% parasiticus >gi 23393798
Leuci ne 2547 77/ 159 (48% 97/159 (61% 4e-64
am nopepti dase 63/ 148 (42% 89/148 (60%
(Lapl )/ Aspergillus 14/30(46% 23/30 (76% sojae
>gi 927685 Saccharonyc 78500 137/350 (39% 201/350
(57% 3e-62 cerevisiae chronosone |V |Ianbda3 641 and
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cosm d 9831, and 9410 >gi 7413486 Agaricus partial 1089
130/ 346 (37% 189/346 (54% 2e-55 nRNA for

wamosnopept | daseTabl e 2E: BLASTX results for ruk@RiB26en®2963
I ndex/ Protein/OrganismLength Identity (% Positives
(% _Expect ldentifier (aa) >gi 23393799 Leuci ne 377

e S S N

DA 28R 78OS L34 ddpet b@éfg AR bt b2 cd Ao%RreTaTaA
S%QP&KA&Z@J\%T&@C%T@JI‘@{‘@TQZAI&%Z&?C T@ﬁ&@c&g 31&;2&5? GTTTTCTCC
P X3 poRraCt R An A3 4ndabneccid ARG OGO A REA XTBR0K0AF CAACAATTT
y patdeet TaabTARETAOATOBI A AR AYFc T RAG A Tt &Y cdmThDeaGCCcea
dAfzn‘c@p¢@atceh@m@m%ICGchm%TmtmTesMcymAGGcccemcCGAGA

b RGGAICARGRECS %g&@@gzc ﬁW@%TTC@@g;@GF' TATTATCG
STGZ\’ZGG i AETEICAGTEE GH"T’A%"PFG%G ACZW T GAgé‘gggg’ég
;?i & 'ﬁé‘? A Eﬁ? gs Zﬁ TCGGTTATGT
8 ceﬂc@ T Qggﬂi% AGt[‘ EcTencan

dralre GéGd%GRGIBﬁ;b @A@A(ﬁ@AGTTTGCC
VZGéhEEvf@r‘b%TQ@fHA@é@r ﬁA&QACﬁH@db@ﬁ@@iﬁl Bre¥hcTecTeee

pﬂrxgc’mémcsmmew@m%ﬁﬂﬁﬂ:@@cmpmdmtTmbAd@&Td:é’ﬂjc&A&CTCATA
BOTBAS TRETCHXAGRCOCAATAANEAABGAROCACKBOAGCTCE 6 9GCTRL BSKAACTATGTCT
N GFZOCTFRTEHERACHEEGACEPCTIRFACTTLCAMIT L BBACATGTGRE CCAAECEBECCACTC
JIF‘ZHPGE 9@56&% B”?‘%:C%%CTéﬁ‘F‘&?ﬁ?F%P@GACCAGCTCGTACTTA

gg Pﬁgg % %(' Jé, GTCCGGCAAAT
GCATGATCA

%&Sﬂ% A@G Bar e 227 ?% Agg% TGCTCAAGA
Hh-fscle é‘&; G@H’FéA'é%T@f@C@Q’P@Ié b TTCCCACATG
J@&@A@G@@c AfdTcéE&AcRNE BOhEEEE TT S B cbanb@Bé® TéACccanaTe
SECATGDrMAATA)TTERET @ c3dncdontAR? cogmmnterargct et derreacecceeTe
> RARSTCETARBECEACDAMOIGCTFCGCCGAATGTTTCACATACATTTACTAACCCTTGCTCTAGGTCT

TP G T AR A TABAT OIS T T TG TA G TG G T aR B AR CICBAI CCGAAG
GﬁﬂQﬁg@ﬁ@gﬁ@Eﬁ@g§GGCTGTTGGAGGTGTACGTATCGAGGACAACGTCGTCGTCCGCGCCAATGGCT

:ffﬁé&é%i%%gﬁﬁiggg CTAAAT
+ u C AGTGGTCGGA ACAC AGGAGCATGTACATATTTATGATCTAC
:%@iég; CAAAAAAGAACCGACCACAGCCCTATTTATTGATATTACATAGTAGGAATAAA
GGCCACTTTGCCCACCGCGAATAATAACAATAAGAAAAGCAACTACTCGTACAACCAGCCTAGAAAGCT
CTAGACCTCTTTCTCGCTGGGCCCTTGAATGCCGGGCTACTGGTGTTATCACGCTCCCTGGCCCTCTTC
TCCTTCATGTCCAACACCCGATTAAGCAAATCGAAACTGAACTGGGGATGCTCAAGACACAATGCCTTG
AARCTGCTCTTCAGCATCATGACGCAGCACATCACTCATCTTAGCCCAGAAGCGAGCAACCGGTCCTCTG
ATAGCAGTGTCTTCCGGCGTGGTATGGCTGTACACGTATCTCGCATACTCGATCTCACCCGTAGCACTA
CTCTCGATGCTACCAATCTTGTTCTGAGCAAGCAGTTTGAGTTTTTCGTTTCCGAGCTTTTCGGCCA

>OO>U”\3—"O v~< vr\>)>oo—c)znao~< Iz we

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.
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TTACAGAAAGT CCTGCCCCAAATGATCCATTTGTGGGATCT TCTGCAGEGECGECT

CAACAGCTGGAAGAC
WO RIGBR2FAT GCCT ACCCCGAGCGCAACCCCGTCTTTGGT GEA

CCGTCAACTAC
@CA C-I- ALIA AN AT A [‘TAI‘Y“I\I‘Y‘"I’TTI\("AA(Y‘A(T‘(\(\(\A(\

63

CTCTACCGTGAGT TGAAGAAAACCGECTACTA
Gl TCACCAGTGGRalde 9B. ruPLD nucleotide sequence (SEQ ID NO: 26).

CACCEEACCACEETFETFCACESTCEACGECCAGCTCCTATGACCLCCACAA 1G

A(“F’_‘FAWATGGATATCCACGTCGACAAATACCCGGCTAAGAGTCACGCCAGGCGCGTCGCC

Gl EA&WWW@MM@@@@T@@M@MMT

RFGAGCCGTTTCACTTCCGTCAACGCCGAAACTTCCTCTATCTGTCCGGCTGTCTT
ifa elal, gﬁ AN CCANOEAGTCGAC
2 ! ?‘(I:ﬂgc:'grfcrE T§GAGCCCGCCGAAGCCTTGAAGCAGTTCGATGTTGAT

PN AN CTEDCATAR R A A %@WW CACCATT
ANGCREKInCE ot ddubéNee TGCCCTGAAGCTT

G {2 Zobnldaiehdd
G WC}[‘GCATGTCTAATGGCTGCTCCGACCAGTCTTACCATCCAATTC TTGCATGTGGC

Q\@WW%WWW@@AW@ATTMG

CA W@@TCGACGCTGGATGCCAGTACAAGGCGTACTGTGCAGATATCACTCGTGCATTC

TA A AR O SR AT C AR E T IGT CERGAICTEEARAGTC

a ACCTARTGTTTTGTTCGACGACATGCATGCTGCGETCCACCGGGTTGCGATE
D

-7 F a; g AN
Pl Soraarrenacedyipiaetecivccaicece ) N e
TOEdfaoh ca GTTGGAGGAAACCCTAAC

FW@%@@G&&&GCATGTTTAAATACTTGCGTCTGCGAGgﬁﬁﬁ%WGTCATT
CECTGHACRRECES (ChCEATOAACARATTREA T A L E ACCAGC
AWQBAAGTTCTAGACAAGTACTGGGCTGTTGGAGGTGTACGTATCGAGGACAACGTC

FWWRW@M@ X CGCATT
S AP AAYSHERRPAARTAA

Q00O

TTCGACATGATCGCCT CCCCCAACTACGCCCTGATGATCTAT GACGGECGACGEEC

T s C . . . . .

AE%%%MG&%&WT@WAmm .
partﬁl%@ﬂ'dﬁ@é:‘ﬁmﬁi@@g ?I'mOIAI\IAO acid residues (SE8|_ID NO: 2 “_/ll_‘l_ll_(/:al\l_l_l_? BF&’A&d in
Tabl @é&iﬁg@r amino acid code.

AT A A OA r\r\r‘r‘r‘l\ I\TTr"TTT
L ‘T(ll I FEAA el Valalal . Valal.W,.\

. Encoded ruPLD protein se uence SEQ ID NO: 27
CECGEOCACHEERC. JuPLD p SR ID ROz 27).

CW@P@SHARRVAEKLKAAGHGSTGI IFVEGQKEHI IDDSDEPFHFRQRRNFLYLSGCL

ATCEAY g % ;ggg_d- BAISTHMIE DEPXE 7 ACOCTAGAGEKVFTT
ADR F «‘4‘ TDALKLAIESCRIVKDEYEIGLLRRANEVSSQAHIEVMKAATKSKNERELYA

P CEAACCEATTERS ' A
WVHRVAIKGLLKIGILTGSEDEIFDKGIST

A PB/RI¢ : ; P “' VGGNPNPADPNRMFKY#E%%K &EéGV’%T%QgéaEPFLTNPETS

fuLAP2 open readi ng Trane ( ORF T of 1497 nucteotides
ins with an ATG codon (under| | ned in Table 3B) at
oﬂ!etdlsﬁlpsed Patiabru®BD HashaRlogyab elod irigo JeidUueHERcésSFRwn in the

BLA%?&%E&%%&BP@RWT%&W C Ll

PAIR%’?C%AAGT CCTGCCCCAAATGATCCATTTGIGGGATCTTCTG
gmcﬁégé% ATGCCTACCCCGAGCGCAACCGCGTCTTTGGT GGACGG
%@%@% GAGT TGAAGAAAACCGGECTACTACGACGT TTACAAG
C&w&%&m CTCACCGTCGACGGECCAGI CCTATGACGCC
mﬁgé@AGATT@T CTGATCTCGCGEEECGAGTGCACCTTT
%%ACCGTC CTCGTGTACAACAATATCGAGEGT
&mgmmw GGGTGCCTACGCTCCCATCGCCGGCATCAGC
CTCGCGGACGGACAG

GCGCTGATCCAGAT GAT CCAGGECGEEECACGGT GACAGCCAACCT GTGGATCGAC
AGCCAGGTCGAGAAC

PPy PNA N PNR N PNINT P~
PNSNT" N NN NNT" R AR R P INVT" 7NN T I\ N SR 7R N NI NN\, R SN
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CCCGCGEEAGECCT CT TCACCGECGCGEAGECGAT CAAGACCGAGGAACAGECC
CAATTGITTGGECGEC
WO CAGBBROSECGT GECT CTGGACGCCAACT ACCACGCCAAGEGT GACAAMRDEAMORY63
AATCTCAACCGCGAG

GCTTTCCTGATCAATTCCAGGGCGACGECCTTTGECCGTI GGCGACGTACGCCAAC
AGCCTTGACTCGAT @ able 9D: TBLASTN results for ruPLD
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4e-63

caLAP2

caLAP2 is a Microsporum canis leucine aminopeptidase. A caLAP2 nucleic acid of

1730 nucleotides_(SEQ ID NO: 28) is shown in Table 10A.
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TATCGAACACGAT GGGT GACT GAAGAGGAGAAAT GGGCATTGAAAT TGGTACCA
TACTTCCCCAAAATT

WO MBI 2FCCAAGT CCACGGECGACT AACT GCACGAT TGCT TGAASGRIRIBULATIRY 63
AATTTTATCGATATC
ACAGAAGAGCACAACACCGGATTTTACCCGACT CTCCACAGCGCCAGCTATGI G

AAATAT

Ancxyxé?ﬁﬁ%ﬁ%ﬁ@§5§ﬁ&&@ﬁ%ﬁj§?ﬁfﬂ%5Ffﬁ¢aﬂa2tﬁvﬂrf?ﬁﬁ&§£&%}qza&&pz?>

B AT N AR ARG E R A rcorcer
; TCGTCCT

chG
TCW@KE@I‘ATCGCTCTACAGTAAGCAAAAATACTGGAGAATCATGTGCTGATGTAAATGTA
TT AKX AACITECAAKARE A trhed €T AACE L T BTACESCTET et At €€cA nGacTTC

A("E;@EETW‘E’E@}AGAAGAATCGAGTATTCGGTGGTGCTGGCCACAAGGATACCGTCGACTGGATC

\@W@chCAATGGCAAGGATCTCAcTGcCAGTGCCATGTCCTACAGCCCTCCAGCC

W%@@WTW?&WW“”“C
@

TGGTCGCTTGGAAATTCAGAAGAGCTGACAATTGCAAACAGACTGATTACCCA
A A T e Lo A AR A CoTe
CACCCTG
CGCCATGCTCCAACTGCTGGAATCTCTCAGGCTGATGGAAAGAACCTCGCTAGC
\MMMHMC 2 : AAFeTACGTGA
&BSEH’@@G&MTTGGTCAACAATGATATATACACGTAcTAACACTGCTCTATAGCTGGAACGTCA
" ATETACBCALTERACANCECH IR TABBZCERAIA R CAAGCUATCETRTASCIOAGTCGACG
\WW@;HTAQACGACAACGGCTCCGGTAcCATTGGTATCATGACCGTTGCCAAAGCCCTCACCA
CECYSERTINSS A I3 GGCAGCA

A CCTTGACGACCGTGAACTGCACAAGGTCAAGCTGTACCTCAACTTCGACATGA
Mo mIETVAPHCRC eI iy e IRV EU S a0
: CAGCCCA
G CTCCGACTACTCTGCCTTCATCAAGCGCAACGTCCCTGCCGGAGGTCTGTTTA
MMEEMM&A%AMM%EWGCTTATG
%ﬁi&ﬁ@ﬁi&d’aﬁ&@sCAAGGGCGACACTGTAGACAACATCAACAAGGGTGCTATCTACCTCAACACTC

L HECTOCEACOATACTIICERBAGA THARATIECT TECCEAT )
\ CCCCCGTGECCAGTCTATGCCTGGTGATGGATGCGGACACCACAGCGTCTTCA

EQQQﬂQQdQQBQEQQQQE

S TAE CAAT AAGAAGATACATACTACCGACGACAAGATCAAGTATTTGAGCT

TCGATCATATGITGG

%ﬁm@ﬁqﬁg r eagl ng r ame (JWE ns with an

ATG@VartruMbﬁatpdiﬁﬁmkle@nﬂ&hmd in BablAlIB)codon at position 1
(underlined in Table 4B). Table 4B. fuLAPl nucl eotide
sequence (SEQ ID NO 11).

ATGAAAGT TCTTACAGCTATTGCGCTGAGCGCAATAGCTTTCACAGGEGCGCTGTA
GCTGCAGTGATTACT
CAGGAAGCATTCTTAAACAACCCCCGCATCCATCATGACCAGGAGAAGTACTTG
ATCGAACTGECCCCT
TATCGAACACGATGGGTGACT GAAGAGGAGAAAT GGCCATTGAAATTGGACGEC
GTGAATTTTATCGAT
ATCACAGAAGAGCACAACACCGGATTTTACCCGACT CTCCACAGCGCCAGCTAT
GTGAAATATCCACCG
AAGATGCAGTATGCAGAAGAAGT GGCTGCTCTTAACAAGAATTTATCGAAAGAA
AACATGAAGGCCAAC
CTGGAACGATTCACATCATTTCATACTCGCTATTACAAATCTCAGACGGGAATC
CGATCGGCAACGT GG
CTGTTCGACCAAGT TCAGAGAGT TGTCTCTGAGT CTGGAGCCGCTGAGTATGGT
GCAACTGTTGAGCGA
TTCTCTCATCCATGGGGT CAGT TCAGCATTATTGCCCGAATACCCGGECCGAACG
AACAAGACTGTGGTG
CTGGGCGCCCATCAGGACAGCATCAATTTGT TTCTCCCGTCAATCTTGGECTGCT
CCCGGTGCTGATGAC
GATGGAAGT GGAACT GTCACCATTCTTGAAGCGT TECGCGGT CTGCTGCAGT CA
GACGCCATTGCCAAG
GGTAATGCATCCAATACTGT CGAGT TCCACTGGTACT CTGCAGAAGAAGGCGGA
ATGCTGGGCTCCCAG
GCAATATTTTCCAAT TACAAGCGGAAT AGRSCGGGAAATCAAAGCCATGCTCCAG
CAAGACATGACTGGC
TACGT CCAGGGAGCT TTGAACGCCGGT GT TGAGGAAGCCATAGGAATTATGGTC
GATTATGTCGACCAG
GGCCTCACACAGTTTCTCAAGGACGT TGTTACAGCGTACTGCTCTGIGGGT TAC
CTGGAGACGAAGTGC

NN R T N T S NNLNTT™ S NLNTT™ SN N NN NN N NT" SN A FNT" A A AT D TP NS N =g~ P~ PN NN SN SN



| TEEHNTGFYPTLHSASYVKYPPKMQYAEEVAAL NKNL SKENVKANL ERFTSFH
TRYYKSQTG RSATW
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82/ A

N U

G

S C GGCGTTATTGCTGAGGAT

YL'\I'T GATTAAGCTCAAGGAT
5 612588cFddlebMl crlbaga d?ﬁi‘Té&Cﬁ“ﬂ&;(ﬁEké&’l@ﬁé GAATCGAGTATTCGGT
eI e8cEenicd it fercBAABEr d@treaht@icedcAnNtcd tdtdcecHAcTACGATETG
amorteéicecchbassTdabecTwascETah yrdadyC A B TOR BT AR TGGCAAGGATCTC
BRNGGEABIASATCTIA AR D TCTBEASRANARGSIFRCECACOAGENTE Y TGGCCARGAAC
NBTFACHT @G ANTCE FRHTEATHACE AﬁGﬁ"@Péiﬁ?M@ %ﬁmwwcm GTGGTGTC
jgciqchgﬁ'{qccpéqmﬁ TCTACAACAAC
n

e

FhatRTEdrcaftdiaBedinnd 86 ch 6O A T kU TéAdRh dcccaTecaeTTCGGCTGG

| As pedrgicbt e ctRéin2c8rt b ceaf e Tirdd At 6 e B réhcGACCGTGARCTE

52
Sac¢

EECAMOPANGE DTHACL T BOTRAIABBTE W CYCTOOY ARSI CRTEBECAGATCTACGAC
OO O A9 CRS CTBRORA LT BACIEC 20T AaNTEO7 IRAAT EYACTERICTTCOAGAAG

(44 GO CACRPHIBS B REACRE PSR BERES COUAT CARBE A OSFGCABRL TCTECCTTC

an
10
27
de

G%QE‘ Ah@ébe% CCCCCGTGGCCAGTCTATG

j Cg §%EEE&C%§9§F q T F GG? GACCGCCGAGCAGGCT
e G T gfg g %ﬁ:@% %@ oessgcTonane

Pr
In
40

Dbt MRETEETCAREEc b cBlcASdercireSitlalraa f Or T ULAPI Gene

teinfOganismLengih Tdentity POSitiVES EXpect
dex/ldentifier (aa) (%9 (% >gi28918132 Hypotheti cal
2 A2igy16%d cabBP3Bacleickhtrl (SEQ B) NO: 29pedcodaaprotein having 495

amino acid residues (SEQ ID NO: 30), which is presented in Table 10C using the one-letter

amino acid code.

Table 10C. Encoded calLAP2 protein sequence (SEQ ID NO: 30).

MKTQLLSLGVALTAISQGVIAEDALNWPFKPLVNADDLONKIKLKDLMAGVQKLODFAYAHPEKNRVFG
GAGHKDTVDWIYNELKATGYYDVKMQPQVHLWSHAEAAVNANGKDLTASAMSYSPPADKITAELVLAKN
MGCNATDYPEGTKGKIVLIERGVCSFGEKSAQAGDAKAIGAIVYNNVPGSLAGTLGGLDNRHAPTAGIS
QADGKNLASLVASGKVTVTMNVISKFENRTTWNVIAETKGGDHNNVIMLGSHSDSVDAGPGINDNGSGT
IGIMTVAKALTNFKVNNAVRFGWWTAEEFGLLGSTFYVDSLDDRELHKVKLYLNFDMIGSPNFANQIYD
GDGSAYNMTGPAGSAEIEYLFEKFFDDQGIPHQPTAFTGRSDYSAFIKRNVPAGGLFTGAEVVKTAEQA
KLFGGEAGVAYDKNYHGKGDTVDNINKGAIYLNTRGIAYATAQYASSLRGFPTRPKTGKRDVSPRGQSM
PGGGCGHHSVFM

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

PAIR

WISE BLAST.
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GCGCAGCCTCAGITC
CCACCAAAACCGGAGGEGAGT CACT GT CCTGGAGT CGAAAT TCGECAGCGGT GCT

CGCATCACTTATAA®able 10E: BLASTX results for caLAP2

 GAGGICCGTITAGCTCCATAGAAAGICCACGTGAAGACCLCTGIA AACAATCC
Gengk A%§g§£§§§$f?eﬁein/0rganism Length |Identity Pogitives Expect
I“d%?&& GAGGGOGT CAAGTCGT A oaaA T GTocAT &P aocTocAG
gi| 1deAbdd- | LAUHanidopeptidase Y 537 182/477 254/477 9e-78
TCGGT GT CCAGRASRSBACCCTAT CAACACCT TT 138k ) GGT TCTsRRGAGGECAA
GAAAGGACCCT|GaAkelar /
ATGCCCCTCT CMM@ACGSTWMA@F CGTCGATGT TT(;
|£AAT(:AT(:A(‘T@§&‘L1 siae
gil|§ : : 1%e-78
m R APﬁ;fﬁe SRGACT RRATT r%‘t;r;gtétm %@TCAT r
% GA CTAAATATTGCTAACATTGTACTTTCTG
A 500 | 188/485 269/485 Fse—77
AGTECAGGT CFGT CTGT CErAGGACALTSE ¢
TTCACCA AA Hm Aopeptidase
GT CACGGAT GAGRICACGAAACT GAAA(ECCI%AG\ACCT ATTCCGCGAACAGAAT
(I:CACTTT(ITI"(%FA”aCteri um
bovis
gi[15839805 hydrolase / 493 187/481 268/481 6e-77
Mycobacterium (38%) (55%)
tuberculosis
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GGTACATATGCAAGCCGCAATAT GAACACCACT GCACACGGAACTAGGCATGCT
GCCATGCCTCTCTGG

WEAO3/H OCRICCAAGT CTGGT TCCAAGAGT TCCCAGGAT AT CACCCTIA AR UAMAD2963

AAGATCAGCATTGCT
ACCGAATCCTACGGECGECCGT TATGGECCCAECCTTTACTGCCTTCTTTGAAGAG
CAGAACCAGAAGATTable 10F: BLASTP results for caLAP2

ANAMCANACCCAACATOOANACCOACNACCA AACT AT N

COOATOCTCAAC

Gene' ¥\ VNSO N S P Th /0T dani sk || Length fﬁgﬁ‘tﬁ'yw 'POSitives |Expect

Indeémw GTCGTC (aa) (%)
CGGATGCATCGACCGICTTGT CCAATGGCCGCCATATCCGCAAATGGCGT AC

gllsAAMACACATATfmpeptidase 563 182/477 254/477 5e-178

ATCGAGGCAGT ZAAIEECONBEAT CATIGCAGGAATGE TEGAT GBS FCTACCEL
GACGGT GGCT GPeggparomyces

AAGATTA/ WWPCFTPT{‘TIWPT(‘TTPP_A‘TP GAGAATCTC

3

gil1 CAAcr(ﬂwpmseY 537 1827477 254/477 |8e-78

GTCAATGATGIET LI ARAT GOCGAGACATTCTIEE o AAT AT cacealr
TCTGGO0GCAAGE AEAT SACAT CGGACAGCTT GACCOCAGTOCAT TCOCAGTA

g1 16EF5EbE TACA

TGGCTAAAT CABLEEBEATEHREBAGCCAGCACT GAGREF GCCACTBAACT GGACA
CAGTCAAACGATa@arculosis

9i | 3GFINET ACCGTRATICRET GCAAT TGGTIGRET ACOCPEGR SCAG RS POERST GEAR e - 71

AACCTGGCTTAFIERsrotein (38%) (55%)
CTGGAGAAT PP BGCT TIGT T TACGGT GATCGREACTACGCATGE
AACTGGTTCGE]

acterium

GAGCTCTCAAGEGTIEEGAAT CAACT ACACT GACACCCACGAAT|TCCATAATGCC

gi | 165%8hA5s LAUBhAddable 536 166/445 242/445 2e-65

CAGAT CAAT AGEAHSEARATHEEST/CGACAGGT GAGREAGT ACGEGAALCCTCTCC
TTCGCCCGCCGI GF&idomonas
GAGGCCOECCATen@EITarC AT CGTAQCAACCCGAGACT CCAGATATTC

CACCGITCCCTGITC
AACAAGGATATCGCTACT GGAACCAAGGACACGT CATCGCGCAT GGACGGAGEC
AAGTTTTACGGCACC

mel JAPSGCCCT GCGGACT CGT TTGGT TTCAAGAACAAACCT CCACCGCAGCACGTC

CACT TCTGTCATATC
PA PO G Aol b8
ACGCAGC
nudmggg *@WW&@H@F@W@W&&%A@TTG@CTCA
GGGGAACCCACGCCA

ACCCCTATGCCTGGAGGGEECTACTACACTATCTGCTCACGGGT TCTTGTATGGEC
GITGACATTATGGGCT GITATTGI TGTAGCTGTI TATAGAGCTGGCAATGTAA A
ruCBPSl nucleic acid of 1989 (SEQ ID NO 14) is shown
in Table 5B. A disclosed ruCBPSlI open reading frane
("ORP") begins with an ATG start codon at position 1
(underlined in Table 5B). Tabl e 5B. ruCBPSI nucl eoti de
sequence (SEQ ID NO 14).

ATGGTGTCATTCTGCGGAGT GGCAGCCTGCCTGCTGACAGT TGCTGECCATCTT
GCGCAGGCTCAGITC

CCACCAAAACCGGAGGGAGT CACT GTCCTGGAGT CGAAAT TCGGCAGCGGT GCT
CGCATCACTTATAAG

GAGCCTGGCCTCTGT GAGACGACAGAGGGECGT CAAGT CGTACGCCGGATATGTC
CATCTGCCTCCAGGC

ACGCTCAGGGACT TCGGT GTCGAGCAGGACTACCCTATCAACACCTTTTTTTGG
TTCTTTGAGGCAAGA

AAGGACCCTGAAAATGCCCCTCTCGGCATCTGGAT GAACGGT GGCCCGGEGTAGC
TCGTCGATGTTTGGA

ATGATGACT GAGAACGGEGCCTTGCTTCGT CAATGCAGACTCCAATTCTACTCGC
CTGAACCCTCATTCT

TGGAACAATGAAGT CAATATGCTGTATATAGACCAGCCAGTGCAGGTCGGTCTG
TCCTACGACACTTTG

GCCAACTTCACCAGGAAT CTAGT CACGSATGAGATCACGAAACT GAAACCCGGA
GAACCTATTCCGGAA
CAGAATGCCACTTTCCTGGTAGGTACATATGCAAGCCGCAATATGAACACCACT
GCACACGGAACTAGG

CATGCTGCCATGGCTCTCTGGCACTTCGCCCAAGT CTGGT TCCAAGAGT TCCCA
GGATATCACCCTAGG

AN A PA R PR R PSR NN 7\ T s t= A PPN N N T P NLN"T" N NN\ SN\ ™\ ™\ SN =g [\ =g gy, po 7 7™ ™ ™™™\ L™\

d¥clase / 493 187/481 268/481 le-71




CCAGCACCATTTTACAT GECCTGECTAAAT CAGCCGCATGTGCAGGCAGCACT G
GGTGTGCCACTTAAC

WO 20&ANOETAGT CAAACGAT GT TGT GT CTACCGCAT TCCGT GCAAPT®ABRAEDALI6 3
CCTCGGECCAGEGT GG

SAOAA

FEAGAACCTECCT TAT T T TEEAGAATCECATCAAGGT TTCECTTGT T TAC

GTGATCBH3ACTACMeLAP2 genomic nucleotide sequence (SEQ ID NO: 31).

J\TIY‘I\ ACT T T TN C T O CAAGCTOCT CLAAATOCAACTACACT AR
O AAC T OO T COOT OO U‘\WTDFU‘V‘\\JI CTToOOOAA T T o C T ORC

OO CAGCAA T EECIST TGAGCCTAGCCGTGGCCGTCACCACCATTTCCCAGGGCGTTGTTGGTCAAGAG

AT R A C A C AT T CAKT ACE MBS T AC I FCCISTBCAT IRAET €3 TCGATC
P AT GRS CEFREACCTATAACTCCACAGCAGGACCAAGAAAACACAAGT TTTCCGGGGAATTCTT

BEAADT AGGTGT
[SiiEagieceSece vy iseeevuEeanife  ESRETvIE . v i v euy

m@ﬁc CCGG%AC ACAATGT AAGAAGCAGGAGCA
Al chzcacear

WMMGCCMCMGATCATGGCCGAGCTTGTCGTTGCCAAGAACAATGGCTGCAATGC
(GASTARARACHCRTA A CHECACATA CXXSECH ACEEACRAMAR EEGICCECANBAATEATTTTT
N T A EC A TTTTGTAACAGACCGAT TACCCAGAGAACACTCAGCGGAAAGATAGTCCTCATT

A TPIRC T AAACACT N ECACIC TEE KB ANCBRCL A FETCCCGTT
NI ACH A CAACR IS CCGGATCCCTTGCTGGCACTCTTGGTGGCCTTGACAAGCGCCATGTCCCAACC

T T T
ﬁ%@; : A eI IO AC AN aETRCACe

et e TATCATGACCGTTGCCAAAGCCCTTACTAACTTCAAGCTCAACAACGCCGTTC
N\ CFipad CREGAEd AT A EGA A X CECT IS EACESHRE T E&TTCGATG
NAcdsTdhSClaus eshGICBRSIrC TRIC eARS TRCE AL AT SEQGEDr¢YOCCAAXDITTCGCCAACC
‘1BQWAQGP@GQT@WGhWGﬁWWCWW@@FCG%p%T IRPTCGAGTACC
TRTICCAGARCTRATEIRACE a@%@ﬁtre%f:ﬁcacwsw@cagﬂr% gRsaaTCcsACT

EREE e Dr e e

GCAAGGGTG

REEC R ES AR SR AR K ccnonor

[

CD—lJ>(DO>J>J>OG)

44004000 >

(> BF@;TGGTGGTTGCGGACACCACACTGTCTTCATGTAA

Mz O —®

RDOFGVEQDYPT NTFFWFFEARKDPENAPLE VWNGEFPGSSSVFGVMTENGPC
FVNADSNSTRLNPHS

mwmﬂmwmmwmﬁmvm”omf KPgEPucetidaT begi® with an

YASRN

%@ﬁ@% PR JPRFEAPACRY GPAFTAFFEEQNKI K
NGTWKGHEGTVHVLH
LDTLM VNGCI DRLVQAPAYPQVAYNNTYSI EAVNASI HAGWL DAL YRDGGCRD
Kl NHCRSL SSVFDPE
NLG NSTVNDVCKDAETFCSNDVRDPYLKFSGRNYYDI GQL DPSPFPAPFYNAW
LNQPHVQAALGVPLN
WIQSNDWSTAFRAI GDYPRPGW.ENLAYLLENG KVSLVYGDRDYACNWFGGEL
SSLA NYTDTHEFH
NAGYAG Q NSSYI GGQVRQYGNLSFARVYEAGHEVPSYQPETALQ FHRSLFN
KDI ATGTKDTSSRMD
GCEKFYGT SGPADSFGFKNKPPPQHVHFCHI LDTSTCTKEQ QSVENGTAAVRSW
| I VDSNSTSLFPEW
GSGEPTPTPMPGGATTLSAHGFLYGVTLWAVI WAVI ELAMThe di scl osed
ruCBPSI has honology to the ami no acid sequences shown
in the BLAST data |listed in Table 5D, 5E and 5F. This
data was anal yzed by the program PAI RW SE BLAST. Tabl e
5D: TBLASTN results for ruCBPSI Gene Protein/Organism
Length Identity Positives Expect Index/ldentifier (aa)
(%9 (9% gi| 32410708 Neurospora crassa 1947 222/ 632
321/632 1 e-90 strain OR74A (35% (50% g i| 3046860
Schi zosaccharomnmyces 4308 137/481 204/ 481 6e-41 pornbe
cpyl gene for (28% (42% carboxypeptidase Y g i 18152
93 8 Pichia angusta 2214 141/520 228/ 520 4e-40
car boxypepti dase (27% (43% (CPY) gene gi| 4028157
Pi chia angusta 2509 140/520 £26/520 7e-40
car boxypepti dase Y (26% (43¢



precursor (CPY) gene gi|l 70828 Candi da al bi cans 1985
131/ 482 205/ 482 3e-36 carboxypeptidase Y (27% (42%

wo 0%moazgor (CPYl) gene Tabl eSE: BLASTX PCT/IB2004/002963
resul tfsorruCBPSl Gene Protein/OganismLength
ldentity Positives Expect Index/ldentifier (aa) (%

(o b oo HBIPLEETRANPERN 58 A5 M- 2,

gi | ﬂ@&i%%c&%@?ém L %é@cf'c%@c éﬁ&ﬁ%c@ §GGQ:%T’§€TTGGTCAAGAG
Sl | ceérrabatceccdd 'B@CAE&Q? TESFHAGT AdGH%ﬁ&&Béﬁ%AEA&{BA&TAAGCTCAAGGAT
99% 45@\.1]@;@emmTé@@Aié&p‘GﬁﬂﬁA&k%ﬁi@Aﬁ@T@&TCCTGAAAAGAACCGAGTGTTCGGT
cal boxanreptcrtasesaC ACPONAGIRMrcTACADSEAticaC BZAGTIaBCCGGCTACTACAATGTG
gi | BM%SAG@@CBWWBQCETGTQS’ECNAQQMEAQW8G_TC28021$<ZI?8\3>TGGCAAGGACCTC
7el AQGC}CCQ g CRIFICC PTG E CARSPARARCREC GCTFGTCGTTGCCAAGAAC
181 E%@ TM@AGP‘%%?AGFEW%GZ’@A CGTGGTGTC

] PIT CT g@ E«%rg% CTATTGGTGCCGTTGTCTACAACAAC

ﬁ TCCCAACCGCTGGTCTTTCC

carn B 1% TGTCACCATGAACGTTGTC
N e

pr "QH'E@%TT&’&%H@ @Ac @ﬂd ASGAGACCACAACAATGTT
Pi ¢l T@A’L@g’b@dﬁcﬁctpl&@%&Q&c@ﬁsﬁ@&d@;@@&tc@@@ﬂrcXAMAACGGCTCCGGCch
131 A48 TR06A 2B 2 c@ercaddapcecermaaraicTCarrdicttar (CAROGcdcd2EQCTTTGCCTGG
al birceraxEabdascBiTTABLASTRTTe AL CACdTOr TAQGSCBRYIAGEEIRSATGACCGTGAGCTG
Pr ¢ CaCANCer gAAHCEATACSAGAAT TE ERATAT ETARE STE IO ERAGTR B@RIAACCAGATCTACGAC
| N4ERTFAFSRTTAGCEET G% ggc'ri;ggm@j;@GAAATCGAGTACCTGTTCGAGAAG

GGICT GGCEATCCGACTACTCTGCATTC

f,igr BS@E@@F%}‘&é % GA g g%"sf GACCCCCGAGCAAGTT

P é% E% gjﬁ’%ﬁ TA G CACCGTTGCC

catf e gﬁcglc GTATGCTCGA

/ TC(AA@@@CTE@&E:@CE&G&M& @lﬁ‘GCCGTCAACCCTCAGTATGCTAAGATG
CCTGGTGGTGGTTGCGGACACCACACTGTCTTCATGTAA

A disclosed meLAP2 nucleic acid (SEQ ID NO: 32) encodes a protein having 495
amino acid residues (SEQ ID NO: 33), which is presented in Table 11C using the one-letter

amino acid code.

Table 11C. Encoded meLLAP2 protein sequence (SEQ ID NO: 33).

MKSQLLSLAVAVTTISQGVVGQEPFGWPFKPMVTQDDLONKIKLKDIMAGVEKLQSFSDAHPEKNRVFG
GNGHKDTVEWIYNELKATGYYNVKKOEQVHLWSHAEAALSANGKDLKASAMSYSPPANKIMAELVVAKN
NGCNATDYPENTQGKIVLIQRGVCSFGEKSSQAGDAKAIGAVVYNNVPGSLAGTLGGLDKRHVPTAGLS
QEDGKNLASLVASGKVDVTMNVVSLFENRTTWNVIAETKGGDHNNVVMLGAHSDSVDAGPGINDNGSGS
IGIMTVAKALTNFKLNNAVRFAWWNTAEEFGLLGSTFYVDSLDDRELHKVKLYLNFDMIGSPNFANQIYD
GDGSAYNMTGPAGSAEIEYLFEKFFDDQGLPHQPTAFTGRSDYSAFIKRNVPAGGLFTGAEVVKTPEQV
KLFGGEAGVAYDKNYHGKGDTVANINKGAIFLNTRAIAYSVAEYARSLKGFPTRPKTGKRAVNPQYAKM
PGGGCGHHTVFM

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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g 995456 prepro-

460 146/500 217/500 6e-47

carboxypeptidase Z (29% (43% / Absidia zychae g

/ (28@6 (42@6 Schlzosaccharonyces ponbe r uCBPSr
Genom ¢ DNA
sequence of a FablBPHD! TBMS@I‘N,rmltdfoxmeDwz

ruCBPS1' is

t 1 Ao

nuel oo

a T.

/CEﬁlr\l\n 1£\

rubrum car boxypepti dase.

TTOCT CULTTTUCS
Gen

Ind%x.dEHQ%E§L

Prote&in/Orga
genoi FIRLEm ot

=

Ty Sy EEIRL

£ sequgpce

Expect

gi | 0ERSCTTTGC
GCTCAAGCTT

CCACCCGTTAA
ATCACATACAA!

[€ACEALL Y EELCET
FTpvisiae (s288c)

q G CA
~SNF5 genes

BECCNGC(
MATCCAA

(37%)

LAST/GAPTCA
\GTTCGACGHA

2e-~-70

S
D

91l EAPETGTTTA
GCTAACTCACT
AGAATGACATA

CRFERTHFY EREAT CC/

visiae

BARCAR CAa

\GATCTTA
AGTTAGH

\té‘:]@éfmc

TCATTCACC

L12e-70
D

ACLCT TULTCLA

ACGATGACTTTGGTGT CTACCGGAACTACTCCATCAACACATTCTTCTGGT TCT

TTGAAGCTCGTGAAG
ACCCTAAGAATGCT Tab T ECBUAS TEGE TCGTCAT
CCI_\\T(“I\TT[Y‘I\ C‘I’ . . —
Gent %W%@V&?&ﬁ?w\fw&ciﬁ‘ﬂﬂd RPHOERACA Bt
PO RTTCATT11CATGGA
g1 | ACAARTAAAGT AP ASCXDRCIAGA ET GA FCAGCCAARCAAGT (BST/RIGAGT 1| 8e-71
ATGACGTACCT hfyesursor, (37%) (52%)
ACATCACT TACTGRACERT CAATGATAGAATATCTIGT TGOGGAGTTCTCTAACG
Gl-m-ccc-rm:%haromyces
0 @%TTGAWﬁmWr%QMPA aa Ahhn-gTqv\rm ACTOOO ST
gt CTGTG )
CTGCTCGTTCT gﬁmgﬁ@aﬁmmqgﬁﬁm TTERcTGAAd
ACAAGCCCTAACAAdAvisiae
91 | ASAGHT CAGT NIyREGERAGAGAGT CCTA TEAGCAAGA A BCG | CO6MaAT TOG 1e- 63
CCTCTTACTTCOAG@bacterium (36%) (53%)
AACAGAACGAANAGAT OANRAACCATAGCAT TACTIGAAGAAGGAGAGATGCATA
gi|§'1]“@'|1%cc‘r0m&able 500 159/440 236/440 le-63
COCTOGGT AT CATERRESSE T CCAT CGATCTTAT G ECAAGCAGRRRGT TATG
CTGAATTCCCA
ACAACACCTAT %%ITATACI:AAGGAC%AGCGTGACDCTATATTAC
ACGACATCCACIKaG s
g1 |95 93LEECTCCTJ4IpARAATCGT TACCAAGE 6CCGT R ZdeCCUAANGABGEAG 1e- 62
ACCCTCACTTCTAGAopeptidase / (35%) (53%)
GCAACAAT GCAASEGHEEARGACAAT CTGT GOGGATGCTAACT CTTGCCTGOGACA
AATATCTAAT ginosa
91 | ETPPEEAAGAGNDCRATCPPEITEACT AFEAT AT TAETCATCCTRTICAGGAT( 4o - 48
CCTTCCCCCCA( etylhydrolase (32%) (45%)
TCTATAAGGGCTTCL T CAEART CCAGOGT TCTATCTGACAT GGGATCGCCAG
O UWA .
ERFiEoa TN B M EcATToCAT AT AT AdGe 3ot ™7
ATGI-WFEQAP tomyces
CCGGT GACAT TGoTekAT EITEET CGAGAGCGGAGT GAAGGT TGCTCTCGTCTATG
GTGACAGAGACTACA
TCTGCAATTGGT TCGGT GGTGAGCAGGT CAGT CTTGGECTTGAACTACACTGGCA
CCCAAGACTTCCACA
GGGCAAAATATGCCGATGT CAAGGT CAACT CTTCATACGT CGGAGGCGTAGTGC
GTCAACATGGAAACT
TCTCTTTCACCAGAGT TTTCGAGGCCGGT CATGAAGT CCCTGGT TACCAACCCG
AGACTGCCCTCAAGA
TCTTTGAGCGCATCATGT TCAACAAGGATATTTCTACCGGTGAGATCGACATTG
CTCAGAAACCAGACT
ACGGTACCACT GGAACT GAGTCTACGT TBEATATCAAAAACGATATCCCTCCTT
CGCCTGAGCCGACCT
GCTACCTCCTCAGT GCTGACGGAACCT GTACCCOGGAGCAGCTTAATGCTATTA
AGGATGGAACTGCAG

TTGITGAGAACTACATTATTAAGAGCCCT GCTGCGT CGAAGGEGEGAACCCTCCAC
CAACCACGACCTCAT

NI SN N SN R NN I NN NLNT" A NN LNT" "N N NI A TT"SNNVT" A A N NI NLNT" FNINT NI NSNS N N




di scl osed r

ID NO 17).

uCBPS '

r uCBpPSl '
ATG

open reading frane ("ORF")
wWith an ATG start codon at position 1 (underlined in
WO Dati/a958B) . Tabl e 6B.

begi ns

nucl eoti de sequenTaBiBE2963

CGCTTTGCTGCTAGCAT TGCCGT GGCCCTGCCAGT CATTCACGCGECGAGTGCT
CAAGGCTTCCCT Table 11F: BLASTP results for meLAP2

ACCCCTTAN

ANATOCCA

AT TOOCNACC

ANAAACCT AAAG

CC.
N\ L\ W W W ) Ry |

Gene 1n7'5‘i"§"a\i"1iﬂl" e Expect
InadyedGAL ERE (aa) | (%) (%) X
TGACATATGTGAAACCACTCAAGGAGI TAGATCATTCACCGET CATGTCCAC
gi | GIICOT CCAGAGAMDpeptidase 563 179/479 248/479 9e-71
GATGACT T TGGFEFTIACESIRACT ACT CCATCANGCATTCTTGAGTTCTT T
GAAGCTCGTGAKBAcharomyces
——T—CCFMGAAW\, ’ﬁﬁﬁ-‘ﬁ‘ﬁﬁﬁﬁr‘ATr‘T "T%A Ar‘n#(;grr‘r‘m _AT{';{"T{"ATC(‘
gil|l >peptidase Y 53 1797479 248/479 9e-71
RT AT GGACTICFHE 08 50 _
CAGGAAAACCAECLATIECT (OGTCAATGAAGACTCTRAATCTAGERCCAACAAT
TCATTTTCATC%%QI&I‘OI‘H}/CES
AATAAAGT AAATATSHIGTACAT TGATCAGCCAAACCAAGT CGETTTCAGT TAT
gi | AR FHACCTACGEABLabl e 500 159/440 236/440 2e-62
ATCACTTACT(TAGGKCAN GATACAATATCTGJ TE8BEGACT TCIBTAACGGT
GTCCCTGCGCAAmATTopeptidase
CTTTCTACGT T|GB¥F GGAACCGGCAGCAGCCAGAACCCT TGGGLAACT GCCAAT
AACACTGTGAA acterium
| CCTC ] TC:'I'II_\\T I%I\f"l"l’}l’ml\f‘l\ ACT 49(%':’%":’"{"{"/\{"{"/\ I\'I" f'Y'Y'"I'f"I\ I\CI_\\("
gil|l ase [2e-62
R AACAA gact rium 3&36%_?_ V&TO& R
AAGATCAGTAT]T: g@&g@g CCTATGGAGGAAGATATGGTCE TTCCCC

TCTTACT TCCAGGAA
CAGAACGAAAAGATCAAAAACCATACCATTACTGAAGAAGGAGAGATGCATATT
CTGAACCTCGACACC

ruDIPEIXSTATCATCAACGGCTGCATCGATCT TATGT TCCAAGCAGAAAGT TATGCT

GAATTCCCATACAAC

ok RINTsadATaramchreapimxipepidse EANSO PRGgia eid 02326
HU@W&A&*W&RA@P&%&W&X&B&&WW

AACAATGCAACCGT CAACACAAT CTGT GCGGATGCTAACTCTGCCTGCGACAAA
TATCTAATGGATCCT

TTCCAAGAGACCAATCTTGGT TACTATGATATTGCTCATCCTCTTCAGGATCCC
TTCCCCCCACCATTC

TATAAGGGCT TCCTCAGCCAAT CCAGCGT TCTATCT GACATGGGATCGCCAGTC
AACTTCTCCCAATAC

GCCCAAGCT GTGGGAAAAT CATTCCATGGAGT TGGCGACTACGCT CGCCCTGAT
GIGCGCGGECTTCACC

GGTGACATTGCTTATCT TCTCGAGAGCGGAGT CAAGGT TGCTCTCGTCTATGGT
GACAGAGACTACATC

TGCAATTGGT TCGGT GGT GAGCAGGT CAGT CTTGECTTGAACTACACTGGCACC
CAAGACTTCCACAGG

GCAAAATATGCCGATGT CAAGGT CAACTCTTCATACGT CGGAGGCGTAGT GCGT
CAACATGGAAACTTC

TCTTTCACCAGAGT TTTCGAGGCCGGT CATGAAGT CCCTGGT TACCAACCCGAG
ACTGCCCTCAAGATC

TTTGAGCGCATCATGT TCAACAAGGATATTTCTACCGGT GAGATCGACATTGCT
CAGAAACCAGACTAC

GGTACCACTGGAACTGAGT CTACGT TCCATATCAAAAACGATATCCCTCCTTCG
CCTGAGCCGACCTGC

TACCTCCTCAGT GCTGACGGAACCT GTACCCCGGAGCAGCTTAATGCTATTAAG
GATGGAACTGCAGTT

GITGAGAACTACATTATTAAGAGCCCT GCTGCGT CGAAGGGGAACCCT CCACCA
ACCACGACCTCATCT

CCCACAGCAGCCCCTACCGCTGGAAGT GCCATGCTAAAGGCTCCTGTGGCAATG
CTAGCAATATCAGCT CTCACTGICCTTECTTTCTTCTTGTAG A

di scl osed ruCBPSlI' nucleic acid (SEQ ID NO 17)

encodes a protein having 652 am no acid residues (SEQ
ID NO 18), which is presented in Table 6 using the
one-letter amno acid code. Table 6C. Encoded ruCBPS|"
pr ot ein sequence (SEQ I D NGO 18).

AN A A F~I1 AN TA A PSR PN FNP"NI"\\ /1 77N U\ AUZO L 7P PR R J1 71 0=\ 71 7R (PN P \[rge g gy gy

frameCTORETESEASAGHE an ATG start codon at position 1 (underlined in Table 12A).



AQAVGKSFHGVGDYARPDVRG-TGDI AYLLESGVKVALVYGDRDYI CNWFGGEQ
VSLGLNYTGIQDFHR

WAKMADIEMNSSYVGGEVVROHGNFSFTRVFEAGHEVPGY QPET AL Kb CHEZ RS 2M-Mi0296.3
DI STGElI DI AQKPDY

A
di

| PP VENY]

GLTGIESTEHI KNDI PPSPEPTCYL | SADGTCTPEQLNAL KDGTAWENYI | KSP
sclosea THBAEN APRVILFEA KA 1o NG 0.

S

6Er&iteadraa

O'I

eﬂﬂﬁﬂ&@fcc%gé éE‘thAt}Ec"l%Gé%— &%Eeci&a&g%fcaT&%%&c%PGmcccceT
&GHRL AN TRB A4 B TREOHNABrTACTATCTCTCCA
A S B ASTrecd adid ae TR A TELARABh Taes Ubd 1o ch BdTceUidhicBtAceaTaaA
e TPeAT@TnEXargantcrrAang ticdademidacy cROTGEC a3 cAOMReGTACCCARG
NERLCAL TRIGAL TAGTICCTECARGE QACAC O TTGING SZA L OTAIBCANCOBTAGACCARGCAG
r BRCSSTAXLTE T PG T B‘S@A@SWC@'S‘QA@CIGQAW?WRG BE"?CCTCTAGCC

g gG\?@Z%C@@@CgECH}IAg %Tg CHEGPACAACTCIRFGCCTATGTCCGT

TGEA' TGGCGGCCCGGATATC
i Eié %ﬁéﬁ%
%‘z &{2@2 %ib TATTCCGTAC

£r c@@fc'@@ﬁ/d& %@T AAAGTCTCT
GQG@.ZEQTTB@A@?&rf@%@kfﬁc@&féﬂ@@?ﬁ‘éGAGQ@ﬁ%TATcCCAGTT
rmmnfﬁcgammd;zewa:g*t@rdAdemmdAyG'PmmthcaeAcE)mecctccmGATAGTGTA
NEEATATrdersCr T TR CCEBIrc¢A9eATAGAGH AAXBIDE B CGTCAAGGTTGAGTCCAAGGAA
AT GBRGHEIHT @%@éAEFA%%ECZEQSEWC"Bciwsﬁml‘éﬂE[UIZ?TFTCATGTCATATATCG

J’%‘gﬂ% A Tg;g cqﬂc BEATA, q:;éqqgggqjg:'rGGCTGGGCACATATCTACCTCT

TCG Cé TCTCAAGG

f%gﬁ% é{)%:g% TCGACACGTCTACT
CGTACTACACTGCAT
e ACEANGAACTTT

M@A@céﬂb@zﬁﬂﬁsﬂ SSAATCATGCATTGCTCGAGAAGCTGA

ax&mmymbtdmemeeh@ﬂécﬁaﬁﬁﬁaﬁdﬂeé@fbdAeeékﬁ;Tbe(pZ&%TAATGTTA

AXGOAASEITAZ OSHT B AT TOAYUIES C RIAFGBAGHACEORBTEBCTTCACTCCGTATGGTGGCC

Qe TRSTGPEPREAREFAAGCBYECHITIABIR A2 PBIAGYBCAAGTYITACATTACATCTGACCCTG

I REFESHATACGRRATO T &G~ %g@%c"‘éﬁoﬁéﬁ %¢QS5§§%CP/AGTTCCGCAGCG
ETCEAPALEHRG

‘FﬁTéG%?%ﬁg‘f’%F?SB%T PREUEET CTUERPYACCTCCTGARAA

PRI e Jqs ﬁg?%ﬁﬁﬁ%ﬁ“m“
e

[T o\ T ac8hb GCTGACGGCTACAGTGAGACCG
O REY RERLEIREE S TTRRR 12T B AcSHrP RITCARc B cATGEAACCGETGACGA
CAACGTCCACTTCCAAAACGCCGCTGTCCTTTCCAACACCCTGATGAACGECGGTGTAACTGCAGACAA
GTTGACTACTCAGTGGTTTACTGACTCGGACCACGGCATCAGATACGATATGGACTCCACTTACCAGTA
CAAGCAGCTTTCTAAGATGGTCTACGACCAGAAGCAACGAAGGCCAGAAAGCCCACCAATGCACCAATG

GAGCAAGAGAGTTTTGGCTGCCCTGTTTGGTGAGAGGGCAGAGGAATGA

amino

amino

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

acid code.
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| Aspergillus (39% (54% oryzae gi| 435818

car boxypepti dase 423 174/ 499 259/499 le-71 S, CPD Sl

W0 2034949251 51% Penicillium janthinellum g 9954B6I/1B2004/002963

prepro- 460 156/491 244/ 491 2e-57 carboxypepti dase Z

(31% (49% / Absidia zychae gi|19115337
’In(ﬁéy%s)

LA Rl

ar oryces po
é%% SQSDDG

LYAGT,B & %RQSO
LQﬁHﬁ%@N L%h&%% 5 FELIL&JSE%V}A
RGO YARWI MG T AAAY GM%QHW‘DWVYEEEIFGDRFALWFS

Cc

(

r

ru

is

n umtc&@t,z;ﬁegmemwemm p&SﬁQdKDAM@PRﬂIQE)IRYPKVSAmpTVQFHLLNIASSQETTI PV
AT $IGIDREAGOEEETIAEECCCAKNRIIEERCREBCHFTABTIGG.LSMS YT
ACGENVABFEY Y VOASDRGGWAHT YLY PVDGGKE IALTKGEWEVVAILKVDTKKKL I YFTSTKYHSTTRHVY
A
-
G
g

CAFCRTOCETPA OAASCKQIATY TEXDALLEKL
WI 4 BSGETLNVKQRLPPNFNPHKKY PVLFTPYGGPGAQEVSQAWNSLDFKSY ITSDP

T GFLTAK
AT R AT RO A AR e ronomon
ﬂr_, ] EG\&I‘TA%II(_LTT WFTDSDHGIRYDMDSTYSY %CSTKMVYD%KgRErPESPPMHQ

S

—

ATAARAGACAGACAGC
TACCCTNGGATTGT TTTCCT GCAGGGT GGACCAGGAGGAGCT TGCCCACAACCT
CACNSTA@dCUIDRPIV has homology to the amino acid sequences shown in the

L T B e AT R AT L CRAAT SoRAT G,

PAIRWSSE BAMAKIT CTTGATTAGATCCTTCTCCT TGACCAGCGAGGAACAGECECTTT

CAACCCCTATAACCG
CTGCGACGCTT G T ahie CACSERI NS TN Ersadis EorAdPRPIM TATCTTAGGC
ene A1 TCCOTCCOER i n70rganien Length Ident Positives |Expect

S AT AT EUACACT T CARERAE o CTG] CACT GOTEAT TACECTE
CAGATAAGCAGAAAT

91 | 2GEMEOEGT CCT T GS2aAGAGIET T TGGAGRAFT CTARGCCBTCACGRATGIT TCT0 - 0
AGTAGTGAGTAA@’WE’CUS (61%) (76%)
CTCCTTCAAAT é@&&;*@dTATAGATTGTCGTGCAAATCTAACCTTCATCATcr
AGTCCTGAGGGH

9i] 1 R G """"Tcuuw%fw’“ ARG SR TEET 5
GI'GTACGAGA( ene (73%)
TACGGTAAGTT TAGATTGGGCTATTTTTAGH i AATATACAGCTGACAT C

gi | STATZRBACAAGENE@ospora crassa |2688 256/720 374/720 e-114
GTCCCGGAATAAAGF@TSAWTTCCACTTchccd&AGACGAAd@&GAGTGOS
R T IAAIVAS 5 2R 3989 224/637 333/637 -111

otf1 CTCCAAACC(,Q%A}ﬁl AT B3R e RAGTETT ARG eaacs T

CITTCT CCAG( tldyl
AATTCATTTT GaApAANdat ACCGCCATACT TOGCAGGT GAQT TCTCGT AAC
AATGACTAACATAIEGIV, exons 1-3

@)

91 | 1IEATANBAGCCGHEATRRECIANGT T CATISGEATGA

TRACTIACAT
ATACTTATTCAEEA for (32%) (49%)
CTAACAATGTQ AFCAGECATAATTTTGAAGT GCATTAAT GAACT GGAAT

Te-100

gi]6&L

ACTTTCOCTTdPSRtLdase IV
| 8e-98

CCTACTE AL TR AT Bl AA CAQCA S TR GACRR AT

CCTAC
idase 4 (Dpp4)

TATATGCCATA

ATGAATCTATCTACTGCCAAGEGT AAAACGT CTCTCCTGATCGAGTCAATATCA
GAATCTAACGTGATA
CCGTAGGGAGGCCT CAAACT GGGCTGCCGAAAGACTACTACCAAAGT TCTCT GG
CTTCCGAGGCGCTCA
TAATCCTGATGGECATCTACT TCACT GGGGAGATGGTATACAAACACTGGTTTGA
GICGTCCACAGAACT
CGGECCAGCTCAAAGAGGTAGCCGATATTCTTGCTTCCTACAAT GACTGGCCGCA
GITGTATGATAAGGA
ACAGCT CCCGCGCAACGAGGT GCCAGT GTATTCCGCTACATATGT CGAGGATAT

GTACGTGCACTTCAG
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CTACGCCAACGAAACAGCTGCCACTATTCACAATTGCAAACAGT TCATCACCAA

CACGATGTACCACAA
WO CHBACTISCGT TCAGATTCCCCTGAACT TATTGCGCAGCT GT T TGET UTB0G (2963

TGATACGATTGACTA GA ruPAP nucleic acid of 1326 (SEQ ID

NO. 20)

is shown in Table 7B. A disclosed ruPAP open

readi ng frame Iamﬂzp Bég&SiEX\msllhtSdmr Aﬂl@Bl‘ért codon

at—ost t+on

Ge
Indé:H'P éEn{C%%%}C@:

P'roEHiW/‘a'rbéﬂi%iﬁ T
pti de sequence (§

AAAATTGT TGAGCCGS]

Plebd)
ACT GGCAAAATGT AC(

L dgRty
1’fbDI‘

(20PN Ao
%ﬂi)?

CTGGAAGACT G

Boditives
(%)

Expect

gil Z\”(M' ATCTGA
CTTTTCGATGT]
TTCGCCAGGAG

CACLCCOOCOAN AF

(dipEptidyl-
(CCECT TIECGATT ACT CA/

rgillus
E_*?%Fr‘rﬁ-r*rr*rr‘r

765

MACCCGT CTIECACTTC

218/341

I\f"l\f"l\("l

ECACCCET TG

270/341

CCTACCCT G

gil% TTCCT
GGTGGACCAGG

%g Xplyl dipeptidyl |

771

gé%%qm@cxy\&ﬁmc

‘I\Tf"l\'l' A/ 2

4

‘ceiRrecees

'270/344 " (0.

g1 | 162927 $GATCG
TTCCAGATCCT
GCTGCGACCCT]

"&i‘ﬁ@ptld -
T hERAaEGABEAGOGA
TXd0bpus laevis

748

GBGAACAGHEEIh TCAA(

118/349

LCESEhATAACT

186/349 8e-93

gi | $3BEBEAGGGAAA
AATATCGTIGCG

@fRCidase IV /

TGTGAAGCAGT

CGEEAST RAAGCAAGCCEHART ATC

AP ERT TGACTECTTATTA

[ TAGGCTAT T

(33%)

CCCTCCAGATAAGCAGAA

CeURGECEAT
(50%)

3e-90

TGGAGCGTCCTTGGEC
CAGAGT TTTGGAGGATTCTGTGCCGT CACGTATGT TTCTAATCCTGAGCGACT T

AAAGAAGTCTTCAI

OChRblE APEABLASTE. results far JUDBRLY, 1 - coacc

ACTGGTGGATTA

Geng ACGACAAGGT
IndpoEeaTiAt AR

ATTATACTOCANA

(2&€ein/Organism

AGTGTACTATTCCACTT]

Length

Identity

TEECCCANGBACGAAGATRGAGT GCGG

Positives Expect

T \W A Vo

CCCA
TTTCTCCAGCT
ATTCATTTTGS

gil

rgillus

R cemooooc

AARGANASCCATAATTT]

KT A T AnaT e Ancag - °

TGAAGT GCATTAATGAACTGGAATAQ

91| ARG T TCC]
CGACCTACTTT
TATGCCATAAT

y1l dipeptidyl

rgi llus oryzae

AP ECHLEET T GAGAACG

771

448/769

ACACGAGTIGEAGACAACGEEOATTCTA

568/769 0.0

gi| EIRRPESATCTA
CCAAAGTTCTC
TTCCGAGGCGC

ANNALCNLT O

GECCT]
peptidase type

@i\sf’ééﬁ‘tﬂw”éem

CAAACTA

{(35%)

TCTACTTICACTGGCEAGATGGTATAG

AAGACBACTAS-114
(52%)

GG

TCGI CCACAGA
AATGACTGECC
TTGTATGATAA|

gil

RE:

:m@zosa ccharomyces

tidyl
'IE CAAAGAGGTAGC
(£ABEACCT CGCGCGCCAACGAGGT]

793

CoRRtreTice

GCCAGTGTA

396/742

TCCTAG

e-106

TTCCGCTACA

g1 | 3¢6PGT CGAGGA
TACGIGCACTT

[beptidyl

841
CAGCT GO

254/1750

CACTATTCA

370/750

GARTITGCAAA

2e-95

CAGTTCATCACHsCharomyces

ACGATGTACCAIAEHENG P GOGTTCAGATTCOGOTGAACT TATITGOGCAGCTS

TTTGCTCTTCGTGAT GATACGATTGACTAG A di scl osed r uPAP

nu t el Vi

a5 p oF ke Sindnlich beboi et iIERH i) fcE R ft o1 hBencode
EXQKestypeptidds or batddgcally astivarportibes thaxeof. étlseinchidedin the iivention are

codeﬂgabl e 7C.__Encoded ru Ctelf}§]§§8)é-gncoding

nuc],q@ aciyd; fragments sufficient for use as Fl)lAEdgirzgttloeni Ig]roge%qg §
MM%@W§T§W&%¥W ESS
EVGNIERM | BEXROE QlucleideRNG] csTies. Ty ed he@iutieQerm

“ EYLRLFRADNI, VRD.
o OB e S N P YL BT
DN&E@?N ﬁﬁ%c\ﬁ% DéVmRNA ), analogs of the DNA or RNA generated usin
SRNKVYYSTFPE Rl | LKHLQTHDVKLPDGSPLTPERFLQLGA HFGWK
| LKCI NELEYFGFLT
RPTLSLI ENDTSADNG LYAI VHESI YC@SEASI\N\AAERLLPKFSGFRGAHNPD
d YFTCEMWYKHWFE
SSTELGQLKEVADI LASYNDWPQL YDKEQL ARNEVPVYSATYVEDMYVHFSYAN
ETAATI HNCKQFI TN TMYHNGLRSDSAEL| AQLFALRDDTI D The
di scl osed ruPAP has honol ogy to the am no acid
sequences shown in the BLAST data listed |n Tabl e 7D,

——y

MQ%DRg

—p— ] e—y g I T R 1 I I T T
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I ndex/ldentifier (aa) (%9 (% gi|l 4329656 Aspergillus

ni ger 3752 151/307 190/ 307 e-118 papA gene for (49%
wOo(26a5419131 01 yI am nopepti dase A gi 32414442 Ne®COAPZNO&H002963

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

(59% gi| 604877 Aeronpnas sobria 1740 175/ 420 239/ 420
nuclgetiderngloge, anddepiv aives, fagments@ddpemaiessdherpef. dhe sudieiplaeid

mol clt:ﬂe ghﬁﬁg &n l%sslﬂll b&ec{ rdohHP’-éErpec 2 Protein/Qrgani sm

den ives I ndex/ 1 dentifier (aa)
( %AI(E/XOQKI rhdoﬁefiﬂiéiﬂ%alpéxcdoylé a 4rbur2 BN AR DoBPpépdde? As-uté&herein, a

am nopept.i da 599 Aspergillus niger
“magre’] %@é@@oiﬁl’ﬁﬁ?‘#e\/@ HS?%} is @sdzqﬂ)egggceg@gy wnds thg product of

D e T

polypnpt[deppm:mdavs@' ;fromlﬁ&% incluges, bYar&za(rafnpnhmltamxsmpla the full-length
[.2 6731 425 175/ 420 2 420. 4

gen bR PAELEY e caTSPOr G RN IR ST e hificinedees the

poly?gﬁﬁ% Fe8ddbt &Iﬂr%ﬂé{%ﬁf’exﬁ%ﬂé‘dl? 24 ORF cgsmds’xfé‘rétﬁnl?klbroduct

nt| y Positives Expect |Index/ldentifier (aa)
“mafu” fpin|agi8es7 498n py cwaylof mhmam/gmama@ﬁamsseh oBQne or more

tidase 6 75
nanof il ARBE s 198 s 0ok b o b8 e 1R RE IS 1 I opthost cen, in
whléHﬁ.IhB ﬂod@(& Qrikes( EZ%pl(eg dBuchpprkesiing ¢tépsesllih@fdsa “mature” form
295 prolyl 300 181/301 226/ 301 e-102

of a@ﬁ{mem@aqrdmt@n/m@m/&w clesvagerdiths Yrigeaialgnethiopieiresidue
enc&feh Ib§%1§e71%§tla?i%ﬂ l¥dorf &Ean]dﬁﬁ %thg‘l%e%gﬁlc?&eaz'%e of a signal peptide or

leader sequence. Thus a mature form arising from a precursor polypeptide 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 (nt), 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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am nopepti dase / (41% (56% Aerononas sobria ruAwVPP

ruAMPP is a T. rubrum am nopepti dase P. Genom c DNA
woxeeuamse of a ruAMPP nucl ei ¢ acid of 2418 nueCeaB20d€802963

(SEQ K)Y NO 22) is shown in Table 8A Table 8A ruAMPP

genom ¢ nucl eoti de sequence (SEQ I D NO. 22). o
AT GbetmmAtroited oTrthcAadotca @hahTS
sep e R AP S ARP e PSR PERRAE S FRhPRIGE O the

nucl&CACHCETASrALIYCon "1solated” nucleic acid is free of sequences, which naturally flank
TTCTTCT]TCTTCTACT CC! CGCEEI TAAAGT TE?I GCCT GACAGCCA
the %@%3@&% nces located at the 5'- an 3'-tenn-1]-n1 of the nucleic acigicl;n the

gen%@@ﬁﬂ%%@&%%ﬁﬁ%ﬁ%@%&%ﬁ%@%&%

CCGTAATACCA

vari GGABROGETONS, AIBSFARECAEPEUX AUTIEICGATRTmoRAEES TEACTBET T«ESMEN about
Al T T . .

5 Kbty TR T B Rk Al tidesssguensre At Ehaatprplip flank

the MOMEAG TR N(EGn §enomic DNA of the cell/tissue/species from which the nucleic

CAACTGGATCCTGT TGAAGCGAGGT GTCGAGGGT GT CCTGGGAAGAATG
acidgy dgrivedMocoegzan "isolated" nucleic acid molecule, such as a cDNA molecule,

con B A T S AL AR AT AT TSR oy

recof{birlahtleckdia Ges ]| 66X dherhieACh reburb s Gooteit Rt Al rhehAhamitally
CGTCTCITACAAGTG

syntiyesieed Hashieiad tansansithat thesnustsiq agid onaroteirisratdgashabquista% pure,
mor R ALY Bous 8% pure, oud cagst Riefesably atIoast abeus 99% pure.

TCAEGEACHSEM] BE term "recombinant” when used with reference to a cell indicates

JTA ACAGCCTGT T%WAAA@ CATTCGAGGAGAA
that erologous nucleic acid, or expresses a peptide or protein encoded

by a%%%%%ﬁ&%%@@ﬁm@? edd Lot biebARLPA A rAGERd within

the 1eCAT ATonaEcaabinaatimnTathecdh Bernabntaaey TaCHTOITIGT Benes
fourtd e aT P R RO AR A PP REP DI €50 FINTAEIRA ARFifayee into the

cell 6% GkalflolAaleAnd GBe term also encompasses cells that contain a nucleic acid

ATATAACCCCGTCTTTTTCTCGTACGCAATTGT GACGCCCT CAGT TGCGGAACT
endqgepqesttodheresAidhat has been modified without removing the nucleic acid from the

cell; pARAfbAREE AR hEd S e Febtactlin 3libspeeihlutation,

and CIAAGETHEGASACRECRUECRGAA TEAAN CROATREBET AGSAGIBGEET GETRd for
unicé%AAGTTCTT T . _y R ——

STTTGAGGTTCGAAG

TCCCATCACTGACGCCAAAGCCAT CAAGAACGAAGT TGAACTGGAAGGATTCAG
AASMEBEA AT OBdecule of the invention, e.g., a nucleic acid molecule having the

e AT LR RAGTA ST ] T AT AT LA

co @%@mmc@mmm&r seili{ol [ dnTeAdreM i S fétahdard
molecplardigdpgasriorares @i decerarrardanrtonaoovgatersinddaingall or a

portigE MR i Pscquepee of SEQIRNGY2 & &y Lhddr S FRAHAGAS: 32 or

34 a$ ATGRdALTNPGHe, EXOX molecules can be isolated using standard hybridization

GGGACATATCAGCATTGACAATGCCATTTTCCCCAAAGGAACCACCGGATACGC
and glepngAeehnigies (2., as described in Sambrook et al., (eds.), MOLECULAR CLONING:

A LSRN A SRSl Ao EASS ol PG ESI S Harbor,

TTTTT '
GGTACGEEGTTTCCTTTTTCTTTTTTTTTTCTTTTTTTATTTTTATTATTACTT
CTCTTAGGECTAACAC
ATTCTCTCTAAGAACGT CCAT GAGRGACIT ATGGGCATAGGAAGCOGT GCTCAG
TACGCTGAAGITCCT
CTCTCTGCCAGCAATGT TCTTTCCAACGGTAGGATTTCTGCATCTCATCTTTCT
TGAATCCTACTAATT
GCGTATTCTAGT TTTTTCATACTGACGGCCTCTTTAGACCTCGTAATCTGCAAG
GAGGTCCAGACTGCA

PNA LA R N T "R N R N I NI\ \F NP = S NI PN\ [\ Ypem—— s N SN SN R TT FN N SNSNSNT SNSNTT N SNSNT
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(underlined in Table 8B). Tabl e 8B. ruAMPP nucl eoti de
sequence (SEQ ID NGO 23).

WRTIBDCOEZOACCACCGGT TGACACGACCCAGCGT CTCGCAAAGCT QEOABAGUETNIG2963
ATGGCTCAGAACAAG

GT CGATGTATATATTGI GCCTTCGGAAGACAGCCATCAGT CGGAGTACATTGCT
23T artANsybeber!/., (eds.), CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John

Wllemwgwmmmemmadmme

TA AGARGEAI AR Myl o X EnTfHIRAASDACONA M RNGANGImatively,
ATCCTGI TGAAGCGA

genopysTBNAcASRtsraniee@nd eonoprials ohareysiotide primersiseedingdaspndard
CCOA T
PCR HRCIGoh e The muglie doit S R od SR R P AIR R

apprapEALTVICCIST GAGAKHTacterized by DNA sequence analysis. Furthermore,

ollgoA&tT@Tm%mﬁ%Tﬂequemes can %O&A%Tstandard

&W@Eﬁ@ﬁ@m SFAORGRECT GCGAAAGGAATTG
ACT GAAGRGG
TOASCRATEGIT AT POCACH AT RPGIR TR fanwRGETiAT o linledantipatde

. ;ACAAAAA T . . . .
rsi e XS CPACHCTRAR PR AR BT BAF e FERUELS e aRiepekesd n 2
PCR @detlibh QA $hdsE6H¥dnucleotide sequence may be based on, or designed from, a

CTCTATGI CGATGAGAGCAAGCT GI'CTCCAGAAGCCAGAAAACAT CTCGAAGEC
genoppITeERYAGTqence and is used to amplify, confirm, or reveal the presence of an

don B AT AT LA B ARG IR GAHARECATCO

OligitIscEAAGhIpHESHIEDAT APLAUCHEC didEEqHENCH Havd Ao hEBTRCHC nt, or
GGT CAGAAC : .

100 SIS EBARIS rER AR n M anidersih A ena PERRRSE R T

invel#ACH Ldfide comprising a nucleic acid molecule less than 100 nt in length

invenfif i TaARIdde comprising ¢ nucleic acid molecule less than 100 ot in lengt

woulG/AlcT compriggatdeast 6 contiguous nucleotides of SEQ ID NOs: 2, 5, 8, 11, 14, 17,

20, AT CoACCTAGACAAGTAGTGGACONGAMCT CTTCGACATG,

synttedizdd ﬁ%}é&% G5HiT4s@Me¥sCAT CTCTTCTACCGGT GCTAACGGT GCT
o ACCATTCAT ACAAA

CrohadirraeritgmsieoesA Nt themreronaRmprises
a nu%%@@%ﬁ%@@@%&w&%%&%&&&%&%%Q D

NOsT7,GC8NATAATRD, 23, 26, 29, 32, or 34, or a portion of this nucleotide sequence

TATGCACTTGITCT, CATATCAGCATTGACAATGCCATTT CCC%AAA
(e-g. (- fRagmeentthataanbe used as a probe or primer or a fragment encoding a biologically-

actlv%%ﬁ%%ﬁjp%@ﬁ%%ﬁ&@gmq%ﬁmgy to the
nucl€eBiSTIBETRGAPW iT GRQOB BOATLAGRENCIHF AT G023, AGGXAGLOBT34 is

one (R T3 (R P RIEP AR R LIS R FERRRE SR SEQIRNOs: 2,

5, 8, TTW@%@Q@AE 32, or 34 that it can hydrogen bond with little or no
AGTTEAATGACTGOGTATTETAGT TTTTTCATA CGGCCTCTTTAGACCTC
misn@oheT orbeanciem@le sequence shown in SEQ ID NOs: 2, 5, 8, 11, 14, 17, 20, 23, 26,

29, 3? @%A%ng AT BRaAGAAGCCCTTOCTCRGATTTGAGT CCATC

TR AdAARETR, G fefrhCedhplembnta HACRRNCH SO RN HJogsteen base
AATGATTACCATGCG

Pairiw@m@@@mmm¢mwmms the

T -

polylﬁéﬁﬁdeﬂbmmuﬁidg @odibérmtiohiRetedf. Windidd jncludes ddnic, Slon 1on1c, van
presented in Table 8 using the one-letter am no acid
code. Table 8C. Encoded ruA®®P protein sequence (SEQ
ID NO 24).
MPPPPVDTTCQRLAKL REL MAQNKVDVY! VPSEDSHQSEYI APCDGRRAFI SSFT
GSAGCAI VSMVBKAAL
STDGRYFSQAAKQL DANW L L KRGVEGVPTWEEWT AEQAETRQGCGSDARKL SQ
TLKTTGGSLVG DON

1 FNAYN A ASNESNFI<I A I'SFS A R 177N ™T™Y 777NN\ /0" A 7N\ Z /===t /A Il N1 "= A 17170 A R A 71 &o&~Nr~i 7
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VQTAHKFGDKPFLGFESI TLVPFCQKL L DASL L TEAERKW/NDYHAKVWEKT SP
FFEKDELTTAW.LKRE TQPI The di scl osed ruAMPP has honol ogy
WO 2005/01%es51am no aci d sequences shown in the BLARTT/IBROE002963
listed in Table 8D, 8E and 8F. This data was anal yzed

der Waaishﬁyd}?ﬁg{b?t{?&? %sﬁ‘e%nglﬂfésﬂ_ke-r?@lglsﬁa E;elér?%c@ﬁ;[:c\:la% P]? Fittlgler direct

esuflts rotern ani
or ikt i[anSCEmmmtlohmdmx/bb deotigif oredue(tade e(f%cts/(c%an@iic})xer polypeptide
3240316 r.0 crassa 1845 339/630 433/630
or cpQay g’ﬁ?ﬁt gfﬁ’éé%%‘?f%’&é‘%i‘é“ﬂ@%%ﬁh‘FF thrquahy or due to,

/
the (gfﬁle%ﬁ gg%ﬁage P&é(geﬁcg‘ cﬁﬁ{paﬂ&g ?g% %Etsé%%?&]llhfbm/%ther substantial

chexaggymmé@tesss e-127 mal anogaster (42% (57% (ApepP)

S THRE ATt Aol e AE ncd 3558 sy Al R spzuons) muctei
aCIdl eﬂ@t 1880 4 €cdHitiguBis\ahing £544, b Jerlol sufBAMIRRo @ﬂaﬁ for specific

Protei n/ Organi sm Length | dent i ty Positives
hybrigigationy laéli*ﬁ ¢3¢ F nyclely agigy ox fiay spfic| Ko eEdon mm mtspe in the case

T T -

Fragmméntsopepbé deme:derdm adBcatiiphoaSp oo 68&11&:1618 4cid or amino acid
Dr osophi | a ‘gg §’570 nel ano ast er | 1 5384991
SeqURAGE P4 CROiSE A SR 9 3 A TEACH SEIDeNERS ﬁwwp.aealss@q@enpes formed

0 | |
ok e AT S0 SO e, o

are iRYEHY aqid SeQuehinsor symicearsd gaqpﬁﬁﬁé W7 hdve mpmptre siasilar £, but not
T TR ORI N T ———
chains. Analogs may be synthetic or from a different evolutionary origin and may have a
similar or opposite metabolic activity compared to wild type. Homologs or orthologs are
nucleic acid sequences or amino acid sequences of a particular gene that are derived from
different species.

Derivatives and analogs may be full length or other than full length, if the derivative
or analog contains a modified nucleic acid or amino acid, as described below. Derivatives or
analogs of the nucleic acids or proteins of the invention include, but are not limited to,
molecules comprising regions that are substantially homologous to the nucleic acids or
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95%
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of
identical size or when compared to an aligned sequence in which the alignment is done by a
computer homology program known in the art, or whose encoding nucleic acid is capable of
hybridizing to the complement of a sequence encoding the aforementioned proteins under
stringent, moderately stringent, or low stringent conditions. See, e.g., Ausubel et al.,
CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, New York, NY, 1993,
and below.

A “homologous nucleic acid sequence” or “homologous amino acid sequence,” or
variations thereof, refer to sequences characterized by a homology at the nucleotide level or
amino acid level as discussed above. Homologous nucleotide sequences encode those
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Gene Protein/ Organi smlLength Identity Positives Expect
I ndex/ldentifier (aa) (%9 (9% gi]| 30923284 Probable
wopeai/iidzde 598 291/ 629 384/ 629 e-156 C22G7. 01@C{TAB%04/002963
(61% gi| 25529603 -Pro 613 268/ 638 369/638 e-124
am nopept i dase, (42% (57% cytosolic form/ Dros
sequgohéds godial af@rog@fgtrm O@EXOmmtlﬁahlﬂfmmn begkpessed in the same

A N M e -
be etk BBH diffekdR gangsn Bp&hﬁlim\%ﬂﬁ& Romd U n(1868Aderegiences can
sapi ens 8‘3 | 2584787 Am nopepti dase P- 623 254/ 646

inchagleauglegtide seapencek engodimgas K899 pol wrsphide afspspigs other than fungi.
o410 08P SRR, 87k B8 TR0 163038 i
allelixytaiptionssvind Iﬁﬂatlﬂﬁiﬂfﬂﬂéin&&bhﬁé Sequed @A setnforth heszin. dAsaolBgous
nuclg 3o on AT cuiBA g BEE RSO R ORI TR0 Pepddcagogrvative amino

acid Y hutidiR (SR Bl Sn SE KRGS 9(@&1 Prlq WQOZ%/ZQHb 32 or 34, as
361/ 674 e-117 am nopeptidase 1 / { 53% L cop

welllasamomnﬂl@msmssmglEEK@K FBLdlbglsalaicfrwty L)bimm pm&ﬂgmi@a@mtles of
i c, DNA s f a ruPLD nucleic acid of 2344
the%@l%g%? e&ﬂ?sa“(%% ?eﬂelk% W25) is shown in Table 9A Table
9AA EXBD% 6 ieHeb&AL iyife SpeRAGR e ([RRQ BONE’) 85n EXOX
ATCAACCT kalj' CACCGTCT O&dm TCGI CC(AACT TCATT
nuclgicecdcAchechpEaucleic acids comprising an ORF is uninterrupted by a stop codon.

An QR AT O T AT AT AR AR T RTE ot

coddnAdrdAdr theAned G Eodoha)AGRACIFATRBARNME A TAA. For
the @W@MWMM%WWW without

tat U A hoth. F OREF to be considered as a good candidate fi
A S T CCCCAT CAT G A AT A CAR AT A CEET AR BT CACESER ™"

codiGEREAFEEPdeAWlar protein, a mlmmum size requirement is often set, e.g., a stretch

@@E}X Kﬁ'ﬁ&% a protein o% a.mmo acl I%?%%IJ oGT

The nucleotide sequences determined from the cloning of the fungal EXOX genes

allows for the generation of probes and primers designed for use in identifying and/or cloning
EXOX homologues in other species, as well as EXOX homologues from other fungi. The
probe/primer typically comprises a substantially purified oligonucleotide. The
oligonucleotide typically comprises a region of nucleotide sequence that hybridizes under
stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 or 400
consecutive sense strand nucleotide sequence of SEQ ID NOs: 2, 5, 8, 11, 14, 17, 20, 23, 26,
29, 32, or 34; or an anti-sense strand ﬂucleotide sequence of SEQ ID NOs: 2, 5, 8, 11, 14, 17,
20, 23, 26, 29, 32, or 34; or of a naturally occurring mutant of SEQ ID NOs: 2, 5, 8, 11, 14,
17, 20, 23, 26, 29, 32, or 34.

“A polypeptide having a biologically-active portion of an EXOX polypeptide” refers
to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a
polypeptide of the invention, including mature forms, as measured in a particular biological
assay, with or without dose dependency. A nucleic acid fragment encoding a "biologically-
active portion of EXOX" can be prepared by isolating a portion SEQ ID NOs: 2, 5, 8, 11, 14,
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ATGATAGCGACGAGCCGT TTCACT TCCGGT GAGCCGTGGGAATACACTCGACT G
GGCGGAATAAGCTAA
WAC2ANOEET GT GATAGT CAACGCCGAAACT TCCT CTAT CT GT CC&IVBE@EIGR96 3
AGGCCGAGTGCTCCG
TTGCATACAACATCGAGAAAGATGAGCTTACATTGTTCATTCCACCAGICGACC
17, 202362595 P2 20r@GH that encodes a polypeptide having a EXOX biological activity

(the W%TW%C%%Q) g}%bfgssmg%e éncoded

portiérl GFEROXAPYCRM el Dy FechmbinhfildprdsbichANOFAAd dscbslri théactivity
CAGACAGAGTTTGCC

of theepsadesipartion pEF EOPECT TCAAGCACAACGACACCGATGCCCTGAAGCTTG
CCATCGAGTCCTGCC

Ex@ﬁ%@%@@%@&}%&gﬁngmwwMT@wm
gM@W%%%%%%%%

nucldstifd efuendes Chéw T SEIGADMNGH: Cf 5 A8,0AT CLAAT 20, 2BC2A XS] XSz 34 due
CCAATGCTGCCACTC

to degenpasy AEMrspnehnedeand aranradutha saneBEOPeratzimnthrigteencoded
by eSO AEe shoxm in SEQID.NOS: 20 5 811, 34, 17,20, 23, 26,20, 32, or

34. hcaforher@BBeaaest, an isolated nucleic acid molecule of the invention has a

nucl@q-ﬁ% nga p%bt\el %I%g&ﬁgr-nmo agi- seq%égce shown 11?5%8 ID

NOsAAECOABT G TIRT & TELACCH AT ErAbCHn $ddidiolf I Rird EKOX fulleotide
ACGECCTGCTCAAGA
sequaITSs VIO A BENBT 2AGENTGAGA T T, 12002A 120 253N TBASHACYH be

PO BT Bt kPR SoRencs P hPorRbAmA e IseAce:

chan &Gk TkePdohiatA &l Gequences of the EXOX polypeptides may exist within a
GCATGITTAAATACT TGCGT CTGCGAGECACTGIT TCCAGAGGGATCCGTCATTA
popufatismpExareussangss. Such genetic polymorphisms in the EXOX genes may exist

amon FLIL AL R XSl it B goptation Bl dolitirall Atfeil VAnbed i as used

hereiAGhe EracCeaeA@Ad GRIAGHIGAR/AEREGETATT AUIECEGHGACEABER AGIprising
ACAT

an opPP (KRS RO 2epeing e R S PA iR e Stein o kpist BXRQIGprotein.

Suchmqﬁ@ﬁé\-vr%ﬁan can typically result in 1-5% variance in the nucleotide
GAGAACCTGACCACGGT C-I%%AAAC—IBAC—ZCCCGAC—IBAC—IBT CGAACGCATTGTICC

sequﬁ(g@q@mg'mmmes Any and all such nucleotide variations and resulting amino
acid R4 HoTORIs e ER O Sl e WA e i e S Raea e

variafoald (hatl dJ (&t BREGHSAMMCAN GENGILAGASEROM pTiPdptiasd /atd tutended
CATAGTAGGAATAAA

to beqyithimthesreRRiAO VeI AT AACAAT AAGAAAAGCAACTACT CGTACAA

TR heid moleeyles encoding EXOX profeins from arher species, and.

thus, TRAEGAEAOECTEORBE sequence that differs from the fungal sequence SEQ ID NOs 2,

5,8, X%WC%%J ;%aAre mtended to be w1t%AA %-Ie; scope of the 1nvent10n
Nuclwg%%%z%mﬁ%%%ﬁm%gﬁm%m

EXOXTABNASH CHE TTCEGRTCIIERT ARG HaFACACEE A TCTMGIEEA TAGRTIAGL EXOX

TCA A A . .
nucl e RSP ERPA G B EP Gresa RN S RRser preRSca Procs
hybrﬁ%gﬂ_ E@@@@%r&n%‘t@hﬁhdw@ hgdrdiagiod tQhnibhOduddeFSrin INO
26) is shown in Table 9B. ‘A disclosed partial ruPLD
hybridization eerdlitignsf r ane (" ORF") sequence was obtai ned as
judged by the absence of an ATG start codon at
position 1. Table 9B. ruPLD fficl eoti de sequence (SEQ ID
NG 26).
CCGAACTCGGCCATCATGGATATCCACGT CGACAAATACCCGGCTAAGAGTCAC
GCCAGGCGECGTCECC
GAGAAGCT CAAGGCCGCGEEECACGECTCTACCGECATCATCTTCGT CGAAGEC
CAAAAGGAGCATATT

AT "N A T 7N A T N NN\ N 7NN R L™ NF™N\ ™\ NP g g g [ P —m— g g g g N N PN A A N NI SNSNT SNT N -
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CCCAATGCTGCCACT CTCCACTACACCAAGAACAACGGT GACCTAACTAACCCG
GCTACCGCGGATTAAG

WO 2888008631 T CGTACT TAT CGACGCT GGAT GCCAGT ACAAGGCGT ACTABO#0AMGALD 63
ATCACT CGT GCATTC

COGI theAGhtSdre A setate b fel RO leb e 2

GAGATGCAGAAAGTC
InvepOoT TSTABRATEATdRtNET iNTSH Bd GYNOEAGGHCAT EOATGCTGLRGEIS to the

el SO PR RF s et e sl SER BANG Brockit . 14,

17, 26\QB(32¢) DOASE A B4,
GCCTTTTTCCCACATGGT CTAGGECCACCAT CTCGGCATGGACACTCACGATGI T
cGAmapgthersmrzosiment, the nucleic acid is at least 10, 25, 50, 100, 250, 500, 750,

%%@%}?%Tﬁ dg@%‘gA&l’T%l’ %@A%ﬁlmg[ an 1solated

. nucRZARTdTHACAICGETS HaVATIbh B GaEdsTId QR CATTERGIRAAT GsdiAEdin, the
m&é%c%mwmmmmmmm

eacm@é}ﬂm@ﬂ@mﬁ BIAEGACERTHETRAAATAA A dl scl osed

i al, ruPLD nucl ei,c acid (SEQ I encodes a
- Slamslogs grpt ergs}ﬁefiaﬁq%aﬁé(ﬁ é’gora'geﬁ% p@e%owﬁbb%ehtaned by
[ | [
1°W9ﬁﬁ%?%3%: bR SubidC hpbhidizatioh ol 1 GF ERFAUPCH 1B pAeb S fungal
sequEnepietiprobPusing metheids welldmewodn (I8EE fobniidric2¢id hybridization and
Al VDI HVDKYPAKSHARRVAEKL KAAGHGSTA | FVEGQKEH! | DDSDEPF
RNFL YLSGCL
EARGSSHAY hreifDEHe Tohird sE PYRR AN MY il DA ERA AU R OMPAY o TchBHitions
NNYL AKCGGEKVFTI _ B o '
underryiyelprprgbsgprpRor oligrnygleatidrvik bryidize (oRAREISSgueNcE)but to no

othe R el B R R ToRepdsphamebnly Hegifferent in
i ffPes5 GHIETERREREs YD e EDQHUHAE S BRI A SHOENICAAN KRN i Grhdr Bres than
shorie SeoatSsy b SRR S RPN APBIRNE Ry SFlepiesHiPhesbout F1olower than the

e R B BV E SRR PSSR A St doplie iepeygnd PH. The

Tm iTHe t@msm@saa@ngardqﬁabd rqmm_smrehgﬁl bHrapd mgyletcmcmm)nacntann) at
sh ayn AST

whiG3 BEAMERGERS SRty REnETia s5ites hities Bafaree

seqlﬁﬂéﬁt\’eﬁﬁllBﬁ&&Ts{ﬁaB te tMlget sEBLARDENare @S herh By prRbertt UPéeess, at Ty,

Gene Protein/ Organj sm Length Identity Positives Expect

50% ¢fdksprobesate PP@plf(de?es)eqwd)@mw% Typipalyy stzxss@at,c‘gp@ng:;s Wilkbe those
in wi@ﬁ% ?t/c%ﬂ§e gé{g’ é&?lesg Xt%a?}hi’ab%hgijb%gg%gﬁxgll 819 ﬁ]&ﬁlc’glgb o@ogt 0.01 to

1.0 Mirsadémizn izﬁqar 61357’ s4H3) 2B pHI/ A6 &3 hﬁﬁ t}&tt/empaaﬁﬁ? 5%% 2&%@&out 30°C
709 gi 3114965 Suberi tes 1688 157/ 464 235/ 4 e-
for shEF-RFRDGP-PriFRAGACK feonydegtiqes fag.» B 8t 1ok andoat deast about 60°C for

lonng ﬁ@@&ﬁ&ﬁ@rs%a Wh e%tﬂl@s7§ r]rg%ﬁf"g ﬁd&f})ﬁé éﬁ; a?s%'b%Aachleved with

thaliana X-Pro 500 ase- prote
the afidifioa of Ecstﬂuléﬁﬁg(agma; lstch dsdformarfidB

Stringent conditions are known to those skilled in the art and can be found in Ausubel

clo

et al., (eds.), CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, N.Y.
(1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%,
70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain
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Gene Protein/ Organi smlLength Identity Positives Expect

I ndex/Identifier (aa) (%9 (% gi 14272361 prolidase /
WO04065/N6751463 336/ 463 e- 153 Enericella (57% ( P2ZA§IB2004/002963

ni dul ans g 3114966 prolidase / 501 157/464 235/ 464

| e-66 Suberi tes (33% (50% donuncula g 22531162
hybridiRddo gaghegthen Aswon- 8 BingeRAMPIE df 4ingemt §bri@Eatiok eonditions are

nyorie R a righ el rprnirisne 85 ST s AR AL 2R T
EDT(A3 3%02% PVH) 092420211, 40029 BIStA, dAé S0®ndg/iPdehad Ot PO Bperm
30/ 452 3e-63 sapiens (33% (50% Tabl e 9F: BLASTP

DNA étsﬁﬂ°€s fallowed (bwlome ce pwrewashss it Q2 ati G h-Ueh BSa at 50°C. An

T S RS BB BB g

the sequehicesdfl SEQ EED%Os( 22598, nil d14, amszmizBsza,ékgﬁm [oF eh icdxa@oﬂds toa
501 158/ 466 235/ 466 6e 67 Suberi tes fyS
natu@élmmewggwf@mﬂ@e egulpr g aw&é}mva,a?s élana@ -qeyyring; nucleic

AL g AR kR OB

in ndtere§8 gp eptddeds s @atDra]l BHAGIn}. 51% gi 15929143 pepti dase D

/ 49 2/452 231/ 452 63 339 . (519 .
gi o057 ond PHBEGeaL TUEIOR A5 G SRS Ao B B HSp S he nuclec
ac1d41%1§c311§&9h;%§n§t%@‘%ﬁlcl(eétm@se&@éné@%fSEQ‘IBZNO%} 35,8, 11, 14, 17, 20, 23,

M crospor um cani s | euci ne am nopept i dase. A calLAP2
26, 2932 cordddaifthgotentsy@nlogs or denvatives therof,|undpggondgionp f moderate

strlnggrgf\é\/gﬁ igrov (%EQR ngA @%&g )exaQnA‘ple %%n‘io‘ @ragee&%%e%ciﬁ H%rﬁﬁ;z{tgg

condXl A R Eeiiation TR RSTERANInHaXdPE E6IAI6HRI 0 STIST 43 80Gng/ml
GTTATTGCTGAGGAT

denagymed-yeimen sRenORN RSt edrilerrd R veeramerarashas idRERREA0- 1%
.
DS AP s LR AR MR A e ek

withGhSATRGIARAAEGPAIsubel et al. (eds.), 1993, CURRENT PROTOCOLS IN MOLECULAR
Bio TA%WWJ %%E%%EN T%MNSFEI%%%@]%SION A
LABORATORY MANUAL, Stockton Press, NY.

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule
comprising the nucleotide sequences of SEQ ID NOs: 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32,
or 34 or fragments, analogs or derivatives thereof, under conditions of low stringency, is
provided. A non-limiting example of low stringency hybridization conditions are
hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCI (pH 7.5), 5 mM EDTA, 0.02%
PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% (w/v) dextran
sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HCI (pH 7.4), 5
mM EDTA, and 0.1% SDS at 50°C. Other conditions of low stringency that may be used are
well known in the art (e.g., as employed for cross-species hybridizations). See, e.g., Ausubel
et al. (eds.), 1993, CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, NY,
and Kriegler, 1990, GENE TRANSFER AND EXPRESSION, A LABORATORY MANUAL, Stockton
Press, NY; Shilo & Weinberg, Proc Natl Acad Sci USA 78:6789-6792 (1981).
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GCCTACGCTCACCCTGAGAAGAATCGAGT AT TCGGT GGT GCTGGECCACAAGGAT
ACCGTCGACTGGATC
WO PAGAATIAGCT CAAGGCTACCGGECTACTACGAT GT GAAGAT GCABCTARLATIZ963
CACCTGTGGTCTCAT
GCTGAGGCAGCT GTCAATGCCAATGGCAAGGATCTCACTGCCAGT GCCATGTCC
ConS@CAGCCYNETAABC
GACAAGATCACTGCCGAGCT TGT CCTGGCCAAGAACATGGGATGCAATGCTGTA
TGO Maf@ally-occurring allelic variants of EXOX sequences that may exist

CATTCT ATAT T C—?GﬁAATTCAGAA G(‘AAAA
in fﬁqfﬁe acr;tGTlsa ill further appreciate that ¢ anges can be introduced by

mut%mm@ﬁm&mmg?@ EEASIT 3536, 29, 32,
GAGAAGTCCGCTCAG '

Mm&w%%w&%@w

substifENS ek &\a@aino acid substitutions at "non-essential” amino acid residues can be
CTTGTI CGCCTCTGGECAAGGT TACCGT CACCATGAACGT TATCAGCAAGTTTGAG

madaachesa@rAcETTREQ ID NOs: 3, 6,9, 12, 15, 18, 21, 24, 27, 30, 33, 0or 35. A
o RIS AT T

A 0 R \hEH EI]EAdabaditEy] Whiredd dn
CT GACT CT GT CGACG
essertabConinearidrendesdacegiitetdarcncisbidesisat @EABCATGACCGTTG
%%&Eﬁ&eﬁ 1 %ac?w% or “f&g&lgn%l agtm refers to the

natuBCOT NAhCEAEGABGA of the EXO proteins, for example the ability to degrade other

prot%T@g(ﬂfNI-ACG-I-@A Ge%qrat are conservegb‘A %Ig% C&&T%ﬁms oﬁﬁaé invention
are rE@%E%%%IWQ AT AN SR T BWRIACA
conseOREAT StetttannTadxenatcr cWEddacxacTittdT tteaatT GrecAsiatian the art

will G R AP B PR AY CAN A RESLF R only
cod ¥R Sthi6iad) IckA be modified to yield a functionally identical molecule by standard

CT GGTGCTGAGGT CGTCAAGACCGCCGAGCAGGCT AAGCTAT T TGGCGGCGAGG
techpiuessEprthermpagandividual substitutions, deletions or additions which alter, add or

delefENHRR AN R GGG A (¥bayHeRhiital 5%, more

ty pi CASISA TRECISDANGEGRCII EAIEhaE GXET RGTSECGHTORBRHAT TEIEAAhe

alte@m@%@&%&wmﬁ&eﬁ%&%ﬁﬁm acid.
C%féﬁ@%é% t16#Ahd falektidh ﬁ@rﬁaﬁls% adc1eR aff2m RN ed &fé@l&ﬂﬁg EXOX
frame (" ORF"

) of 1488 nucl eoti des begins with an
protinathat cerdain changes &1 aioa agid(rasidess| thatere hot c¥eebtial for actwlty Such

EXég)p)rotems dﬁ'fer in amm%l‘a'?:‘f) seaHeCnlcg t | dgEéeIﬂ)Uﬁacej (685 qj IPS I\l(g 21, 24,

27, %0, e2hdiebic &N Ch& e bRGRIhICEGIdTdted\ eic acid

molmmwmmmmmmm@mmm
an b B AR ont akRet A9 el e o R R A NIRRT SEQ

ID MOd:GHAGTADT (X138, 21 24,27, 30, 33, or 35. Preferably, the protein encoded by the
GGTGCTGECCACAAGCA %CGI gGA GGATCTACAAT
nucleyscaemaleeiis dsrat least about 60% homologous to SESA 8AA§EQ ID NOS: 3, 6,

9, 18 (T £ NS4 T AETHST 0351 GlditpleRérat el el doiA70od fovddbus to

SEQAIY NOBAGTEOCAY, GHCTE, ATARBE QT BILAGCOCGHKTAAGATTAORBTANHR@CIEAst about
SOVMm%é?me&%@s&@ﬁmmwa&r@ or 35;

ATCGAGCGTGGTGTC
TGCAGCTTTGGECGAGAAGT CCGCT CAGGCT GCCGATGCAAAGGCTATTGGTIGCC
ATCGICTACAACAAC
GTI'CCCTGGAAGCT TGECCEECACCCT GEGT GECCT TGACAACCGCCATGCTCCA
ACTGCTGGAATCTCT
CAGGCTGATGGAAAGAACCT CGCTAGCCTTGT CGCCTCTGGECAAGGT TACCGTC

N NENA TN R N P NINT"g= ] =g= g~

2
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ATCAAGCGCAACGT CCCTGCCGGAGGTCTGT TTACTGGTGCTGAGGTCGTCAAG
ACCGCCGAGCAGGCT
WOAMBDIET TGGCGCECGAGGCT GGCGT TGCTTAT GACAAGAACT ABCATEIBTAMGI63
GGCGACACTGTAGAC
AACATCAACAAGGGTGCTATCTACCTCAACACTCGAGGAATCGCGTATGCCACT
everGgoeAEETRTBLTAdFast about 90% homologous to SEQ ID NOs: 3, 6, 9, 12, 15, 18, 21,

24, T R COCACCOGCAAGACEEGTANCETGACCTGAGTRG Vo

6, 9.GCT 53T GNT BLEBACAEAGAGCGTCTTCATGTAA A di scl osed
caLAP2 nucleic acid (SEQ ID NO 29) encodes a protein
havimigolatsd nyeleisacibinglecelsicaending SEOXOX poteinbymolggpento the

ok fSERAD R R OBAE Brts 2R A i B LEtBey

intrdduti@g loe MOmoBOnucleotide substitutions, additions or deletions into the nucleotide
MKTQLLSLGVAL TAI SQGVI AEDAL NWPEFKPL VNADDL ONKI' KL KDL MAGVCQKL
AR 2

seq ,9,8,11,14,17, 20, 23, 26, 29, 32, or 34 such that one or more

ami%@X@@Eﬁ%ﬁ%ﬁ%&VﬂﬁWﬂWMEﬁ“ﬁﬁm.

MCORAT ¢ 3rea KSii thdduEsdESHBIHBAPGOAKAD,GARL VINISYRGS4AZT, 30, 33,
DNRHAPTAG S

or 3RpesaRiae I PABIGRCE TR SERTIGEIPHAINA SRR S B Rsiotcdapikipaenesis

and DYXROGRIpHN! ably, conservative amino acid substitutions are made at one or
|Gl MTVAKAL TNFKVNNAVRFGWAT AEEFGL L GSTFYVDSL DDREL HKVKL YLN
morg pradEsriNRpNErsetial amino acid residues. Single base substitutions are among the

o RN AR R SR TR S A R AR e

non46bHTiréais Y PR DS oo biifoin tHeNbRug AYAIR I ABSInddhbtrvative
PKTGKRDVSP M PGGGCGHHSVFM The di scl.osed calLAP2 has

Or NPRTABISEEALIVO SUBTEIERNH & SRANGEIBHFHTIBS 2UA SUPStiTHionfds a new amino
. . | o . .
acid ke SR Ar htcpEAfts ofd KHeTn Wit P rm Al e Ve gD R0 with an
amiriBhoddTdsidue having afsomilarsideRhaite Nenfooteev ativOrsglbstitgions refer to a new
.Length l.deptity. Positives ect Index/ldentifier (aa). .
amify GOy MiGH PR DB T OLes S5 AT 99 FPHUSERT ot imilar
side®Baihd haR! 5eh efsed w8 e 48 dHksd fadifiesthélhide 2RBS. acii¥lwith basic
and SNF5 genes gi | 469463 S ccharonyces 2272 182/ 477

sidezbaing (&7g. Skysing, arginens; Bistiding )3 8oilic(skBoghainsi(agp egrarttraaned, glutamic
.gene, gi 16033407 Baci || us, 2054 132/ 474 5/.474 3e-27 .
ccid R s POl iy et o R oSPRrRG R et theonine,
tyrofih€,Cykteiie), ngaplarTadd ehairdffe. gBlaRBng, valid] leticihe)risdlalodi®, proline,
Gene Protein/ Organism Length Identity Positives Expect
hydroxyselipe;ehenylalaping gngthyomine tyyptgphang betprbranched side chains (e.g.,
thre%%@?ﬁ% %@%&g&% ?12(? ax%ﬁl%élé §ifle RA0S Ze. g. ,9t9ro%§1e, piényiatdtine,
tryptophan, histidine). Thus, for a conservative substitution, a predicted non-essential amino
acid residue in the EXOX protein is replaced with another amino acid residue from the same
side chain family. Alternatively, in another embodiment, mutations can be introduced
randomly along all or part of an EXOX coding sequence, such as by saturation mutagenesis,
and the resultant mutants can be screened for EXOX biological activity to identify mutants
that retain activity. Following mutagenesis of SEQ ID NOs: 2, 5, 8, 11, 14, 17, 20, 23, 26, 29,
32, or 34, the encoded protein can be expressed by any recombinant technology known in the

art and the activity of the protein can be determined.
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Saccharonyces cerevisiae gi| 6319763 Am nopepti dase 563

182/ 477 254/ 477 Q9e-78 ysclll; Ape3p / (38% (53%
wOSa@sahgasomyces cerevi siae gi| 31791596 probabl @C5082004/002963

188/ 485 269/ 485 3e-77 |lipoprotein (38% (55%

am nopepti dase LPQL / Mycoba cterium bovis gi|l 5839805

hy @he relateditesd 08ariBid/ad RllfaBfldds48dy Hep We?ddt?mdbatbased ompide chain

. 389 599 .tub | Tabl 10: BLASTP l.

iter oS G DR 4P 8 oot LGOS A SHErey TPRsLies oG Bl

condexRaCivehrR¥idheke Thi F4tfin %?()u (o%coﬁs%}vdﬂ' dnﬁﬁ&&?i@:?emdues may be any
am nopept i dase 563 182/ 57 g

4/ 477 5Se- scl | IPI
one o1 (8 GUHONiBR BOuBSCH T Ko NHK VDERLQHRE IMIFYLMILE, HY,
FY\?E%@Sreﬁgé% /g gglgé%t(t) ?%.mn%osé:/ @ aer% %44 4égpec 0y, t%o?erﬁ%na 381 that may
be sdtsBRAED or Ryl sthés Bikewds23tht 8Wedi31rd08 b &dnstivred tesMueohay be any

o S B 55 ) AL SN S LSBeSgbL n

A A i e -

codd.37%9 (549 Pseudononas aerugi nosa neLAP2 nmelLAP2 is a
;rr; E&E;gg QI%{)OO 1m2§tlj£1a rtfgﬁ %&6)% plroetgi(r:lI cglg bg Tssg?gde E)tr I(1'3i ?Hc’eedbilﬁy to form
protein:protein interactions with other EXOX proteins, other cell-surface proteins, or
biologically-active portions thereof, (if) complex formation between a mutant EXOX protein
and a EXOX ligand; or (iii) the ability of a mutant EXOX protein to bind to an intracellular
target protein or biologically-active portion thereof; (e.g. avidin proteins).
In yet another embodiment, a mutant EXOX protein can be assayed for the ability to

regulate a specific biological function (e.g., proteolytic activity).

EXOX Polypeptides

A polypeptide according to the invention includes a polypeptide including the amino
acid sequence of EXOX polypeptides whose sequences are provided in SEQ ID NOs: 3, 6, 9,
12, 15, 18, 21, 24, 27, 30, 33, and 35. The invention also includes a mutant or variant protein
any of whose residues may be changed from the corresponding residues shown in SEQ ID
NOs: 3, 6,9, 12, 15, 18, 21, 24, 27, 30, 33, or 35 while still encoding a protein that maintains
its EXOX activities and physiological functions, or a functional fragment thereof.

In general, an EXOX variant that preserves EXOX-like function includes any variant
in which residues at a particular position in the sequence have been substituted by other
amino acids, and further include the possibility of inserting an additional residue or residues
between two residues of the parent protein as well as the possibility of deleting one or more
residues from the parent sequence. Any amino acid substitution, insertion, or deletion is
encompassed by the invention. In favorable circumstances, the substitution is a conservative
substitution as defined above.

One aspect of the invention pertains to isolated EXOX proteins, and biologically

active portions thereof, or derivatives, fragments, analogs or homologs thereof. Biologically
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nucl eic acid of 1775 nucleotides (SEQID NGO 31) is
shown in Table | A Table HA. neLAP2 genom ¢ nucl eoti de
wogeFwerse (SEQ I D NO 31). PCT/IB2004/002963
ATGAAGT CGCAACT GT TGAGCCTAGCCGT GECCGT CACCACCATTTCCCAGEEC
GITGTTGGTCAAGAG
acti GGISFiTCGAREROCEIORSAACCEND BEGT e TiE OARCH GAGTELESAFTICAAGAR]

fundiR Pt LG T AARSE AR AR A e P AR DO pRRHER flagents

suitdbl & AN Mrfldogens to raise anti-EXOX antibodies. In one embodiment, native
ATGTGCTGATGTAAATGTATAGGAT GACCT GCAAAACAAGAT TAAGCT CAAGGA
EXOX pevascagsrisplated from cells, tissue sources or culture supernatants by an

aop AR AT 1T AT AT Sl ARG RT LR another
emmmﬁwwm@m@ﬁm to

GAAGAAGCAGGAGCA
recomgbinab CXpressinT T EXEECprosey

“smg%%& MAMSI’CATGGCCGA&TTGTCGTT&CAAGAA

CAMICEsOI e ,Bpurified” polypeptide or protein or biologically-active portion

ther@i%%&%%ggg OﬁT ular m%tAceL%IAor TE&%I%%E%%S om the cell
or n%@@%@@? fehEhe E RO M defiVed, P ¥ MO @ hemical

ATTGGTGCCGI T
catcdearbonicritE TRniriZedT T BSRaRCEE 'adcmatally free
of T T RN IR TR Y Y RIS HP B PR separated

ﬁoﬁéﬁﬁ[&%@%@of the cells from which it is isolated or recombinantly-produced. In
ATGAACGTI TGTCAGTCTGI TTGAGAACCGAACCACGTAAGTAACTCAACGTCAT |
one gibodineat; thelpaguage "substantially free of cellular material” includes preparations

F R AT ATATACT AN GBS AR RRPSBABIOR T8 also

refeACdItAd IS GT'Cénih by poTai0 [ CtAITE BT 1888 thal absutC0% of
% %ﬁk@?@%@%@%@&@ﬁﬂ@ﬁ@ﬁ@%@@s and

biolsGGUBARITE peRik@ thereof is recombinantly—produced it is also preferably

an% % ecul C%rmedlum-re g., %-ll’;l%-l;ne 1um%-grcr:1ponents

RELSNETIO LM
ma%%@%é@ﬁé@m@mmw 4Adm8st preferably

less HarmabenGHAGT teTH X CXaTARI eI & T@CCACACCAGCCCACT GCCTTCA

T st Al A P e SiEA S 91t chepaiegsiincludes

prepACXEbhEO CRRONpKGteins in which the protein is separated from chemical precursors or

GTTAA GGCGTTGCCTATGACAA gEAACT
oth%mw Ci;l—ed in the syneflAesxs of the protein. In one embodiment, the

mW&%@W&?QF Sthdr Al HERAAR bidBarations
of ENEIA PRSI ESATCNCEEANITAIRTIE GOTA M OOERERMATADORIEa NGNS or

CCCTCAGT )
%ﬁ“ @WX&%&&M&WMWM
non%)@@k%@ﬁldiﬁLﬁﬁ?nﬁP@ﬂefe% Ngs fHad 'ﬁﬁoitnlw ‘Nenfiéal pARBrsors or

nucl eoti des begins with an ATG start codon at position
noniEXQXddemiqabsd ammmvstmrefembb‘a)‘zssrthm gbayB; Ynahiemizal precursors or

non FEOR e BRI E Retr R Reb e e atemisehiepsusees et

pre

GITGTTGGICAAGAG
CCCTTTGGATGGECCCT TCAAGCCTATGGT CACT CAGGAT GACCT GCAAAACAAG
ATTAAGCTCAAGGAT 70

ATCATGGCAGGT GTCGAGAAGCT GCAAAGCTTTTCTGATGCTCATCCTGAAAAG
AACCGAGTGITCGGT
GGTAATGECCACAAGGACACT GTCGAGT GGATCTACAAT GAGCT CAAGGECCACC
GCCTACTACAATGIG
AAGAAGCAGGAGCAGGTACACCT GTGGT CTCACGCT GAGGCCGCTCTCAGTGCC

N AT\ R N NN N P NIN"T™ 7~
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TGGACCGCT GAGGAAT TCGEGT CTCCTTGGAAGCACCT TCTACGT CGACAGCCT T
GATGACCGTGAGCTG

WOCHMBMAGIT CAAGCT GTACCT CAACT TCGACAT GAT CGGCT CT CCeAATBI0GM2963
AACCAGATCTACGAC

cheW@%%@p%%% &%C%%T&g %%Wn%%gow to

prevdnt CXidhé EHCEAGPT O Kee b ChMFRICH A 6XpERA¥ee SalarSa it
GACTACTCTGCATTC | . . ¥ .
ATBRIggesHNstYePetienyef KL KOrrtei oot entida s isiag\@nino

. GhT b . . .
o R T T OT G AP Y O T ERBAR R LB T the
EXOnareimsdedT, TBCEnino acid sequence shown in SEQ ID NOs: 3, 6, 9, 12, 15, 18, 21,

24, M@%ﬁéngﬁgﬁm Cs:-{lgagbt\he fullTlength Ié(%)%?&gns, and
exMﬁmmﬁwmﬁWMWns

CAGTATGCTAAGATG
COMETGE GEPEETERMATEAITACEATACT GTFITYOATIBTRXOX phosah.ofs biblogically

. meLAP2 nuclgj aci,d (SEQ I D ;3 encodes a pratei
sctvERofeR 96 EA % B finlr 3 e p apDep iy Sxghae oy £, 5. 100
or mbie apiifs 8¢l eghidues FdlkhghC usi ng the one-letter am no

acid code. Table HC. Encoded neLAP2 protein sequence
( SMorgomenothesbiplogically active portions, in which other regions of the protein are

delet%é&h%%@%ﬁé&%% %ﬁﬁﬁ%@%%d%ﬁ Bllel\éar‘Grr\xlc[)Er}é%gthe

functigd@EHKdDVifiSdloY hilnh el EX XV €t )V HL WEHAEAAL SANGKDL KASAMSYS
PPANKI MAELWAKN

NreRdh e EXGRGprettintres st pming asi dsequsnarvheose ciEQ ID
N N A VRS I RN R ST PR B Rt s

substemtatiydionpliases to SEQ ID NOs: 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, or 35, and
et AL T NN R A AR G BTG Y VPR BRETERYOYY 7,

30, 3% Wmﬁ%é@ﬁ&hﬁ%%ﬂ%ﬁ%ﬁé@ﬂﬁ&&ﬁﬁ@%%hmmG
mutageresisERaeacirivRARabhelew Mesardingly Rl anydenenymibnear PEFEXOX

- P EM.The discl@Qs ha
o S R T s S BB RSO oz
the aBfinkSicidisdqaende SEQYID NOaB) & 911D, 151 1§ And4 137 30,138, 8r 85itand

.\Wa nal.yzed by the program PAI RW SE BLAST. Tabl e HD:
retaigah BT EL 5 51 i SR RPPoiss ¢ SHQ TANGSS A2, 15, 18, 21,

n i i | : 3 tr-. . St r?
2 O TR S Rl L SR b 6 Fhcp gBvie
refer9io-thi@natgrabor siraal {isR8&Tdf the BHO predéips, RvFdxampRBAe abiility?id
d nd..SNF5 genes gi | 469463 Saccharonyces 2272 180/ 479
egra%@fﬂlf‘?gmé‘gpslo cerevisiae (37% (52% ani nopeptidase Y
gene Table HE: BLASTX results for neLAP2 Gene

Deteﬂhﬁﬁﬁ% HosHaédy Béwleth Ttwo drdwioké Syqdimeed | ves Expect
Index/ldentitier (aa) (%9 (99 g (1077010 am nopepti dase

Y Bidetd@iihétt? périntoiQififart) oP henblogd of two dtlino(tdequences or of

vacuol ar / Saccharonyces
two nucleic acid sequences, the sequences are aligned for optimal comparison purposes (e.g.,

gaps can be introduced in the sequence of a first amino acid or nucleic acid sequence for
optimal alignment with a second amino acid or nucleic acid sequence). The amino acid
residues or nucleotides at corresponding amino acid positions or nucleotide positions are then

compared. When a position in the first sequence is occupied by the same amino acid residue
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cerevisiae g 6319763 am nopepti dase 563 180/ 479
251/ 479 8e-71 ysclll; Ape3p / (37% (52%
wOoS3aasahgasomyces cerevi siae gi| 15839805 hydr ol aseT/iB28B002963
159/ 440 236/ 440 | e-63 Mycoba eriurn (36% (53%
tubercul osis gi 31791596 probable 500 159/ 440 236/ 440
or nide@Rlelas psprostespand{r@isdsitiodh3fheaserorspeeguéndastben P@Imdlecules are

obact rium bo 8135 proba Ie 536. 158/,445 "
homgISRPiS s (o PSR B B PO RGE Y e 98 9510 o8 305 Cls 2B ommlegy” is
equi®SlehtdbRaHRo Sid SPAHRIAS adldatRhilyP)r omyci n 485 154/ AT7
218/ 477 4e-48 N- acet gll hydrol ase (32% (45%

St ﬂ@smﬂy@evﬁldawguwe ogiojozyarabisdgieriingd as thqée%e/ ofjdentity

beoyeghd3eEact, 7R ARIREL R3S upledittta b kampLEP proprgpys kaown

in tHeaantS sdhls &5 AP EEME pmd;@amgh hhd Q€@ prograRopdckhgee SeXpadiéman &
I ndex/ 1 dentifier % (99 6319763
Wungeinb J&ht Pigh 4&: 4&§é345i71é? Q?‘éﬂ?&@%ﬁ@@’ewﬁr%mth the fojawing

settl{igé Rf %clé{eéaas ; @@gge%@gcgme@mg gghh{}ﬁ)c?f?s% Ond GAP

nopept i 48/ 479 71 precursor,
exte@ﬁ@’ﬁ@er(m%f 03 theadoding/ regian offi frecamg logsucarctaie scldeequences referred

o B SRR P 4R A v 5, 0,57
98%, or 99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOs: 2,
5,8,11, 14,17, 20, 23, 26, 29, 32, and 34.

The term “sequence identity” refers to the degree to which two polynucleotide or
polypeptide sequences are identical on a residue-by-residue basis over a particular region of
comparison. The term “percentage of sequence identity” is calculated by comparing two
optimally aligned sequences over that region of comparison, determining the number of
positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing
the number of matched positions by the total number of positions in the region of comparison
(e.g., the window size), and multiplying the result by 100 to yield the percentage of sequence
identity. The term “substantial identity” as used herein denotes a characteristic of a
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least
80 percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent
sequence identity, more usually at least 99 percent sequence identity as compared to a

reference sequence over a comparison region.

Chimeric and Fusion Proteins

The invention also provides EXOX chimeric or fusion proteins. As used herein, a
EXOX "chimeric protein” or "fusion protein" comprises a EXOX polypeptide operatively-
linked to a non-EXOX polypeptide. An "EXOX polypeptide” refers to a polypeptide having
an amino acid sequence corresponding to an EXOX protein (SEQ ID NOs: 3, 6, 9, 12, 15, 18,
21,24, 27, 30, 33, or 35), whereas a "non-EXOX polypeptide" refers to a polypeptide having

an amino acid sequence corresponding to a protein that is not substantially homologous to the
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Mycobacteriurn bovis gi 15839805 hydrol ase / 493
159/ 440 236/ 440 2e-62 Mycobacteri urn (36% (53%
wa aoepasiosi s ruDPPIV ruDPPIV is a T. rubrum PCT/IB2004/002963
di pepti dyl peptidase 1'V. A ruDPPIV nucleic acid of 2326
nucl eotides (SEQ ID NO 34) is shown in Table . A
EXO# wrotens et rappfein/thapisnififerenti frogn theaBAOX' iipR¥eln) arslethatns derived

from i gy A gt bore R BB DR FESET BB U e bE SR o
pol id$éan correspond to all or a portion of an EXOX protein. In one embodiment, a

ATGAAGCTCCTCTCGCTACTTATGCTGGCGGECAT GCCATCGTTCCT
EXOM@anses at least one biologically active portion of a EXOX protein.

RSP ESAPAe ATAPTE B P active

poﬂ1WEm EHaAhdho AR e AN E RGOCstohGAdtei(domprises

at leagiikepdnaiogtralinastive pertions aEem EXACCRItoin N ethinrthes fesignaesosein, the
torm SRAMNITRLGHRANT intepded to indigats shat the EXOX polymeptide and the -

non-BROKAGAGANGEALS fused in-frame with one another. The non-EXOX polypeptide

can WWTACT& and/or —teIA‘lnC;I;l-Il-lcs:AErh%T p-Bi eptide. TCG
CANhiFailidal éikidn il il ds h @A BRSICEI S roRi N hith the
ATCGCCTATGT CCGT

EXOZReanaceoatErsfiAT drciraminnetdnnGiTCalnaiamme S AaasiomsaT
TATC

SequepF s AR A A SR YHRART O FERRBRRIE e

polyeplifds TGGTTCTCA
CCTGACGGTGAATACCT TGCGTACCTCCGCTTTAACGAGACT GGAGT CCCGACC
TAnaneiterembydiment, the fusion protein is an EXOX protein containing a

hetero ISPV HANEIRREY P NERmblS ettt MO Eeitd it host

cells FEGABIACEA AGCESEGRAGTEXOXGEN GE ThvdGad TEETZHOASECDEASEATogous
ACAACTATCCCAGTT
signal SeFeRSeT COCGGAAAACGAT CTTGT GAT CGGT GAGGT TGCT TGGCT CAGCAGT

%T%Yﬁg@gﬁ%dlment the qul roteln is an EXOX-immunoglobulin fusion
GCATATCGIGCTTTCAA GAGAAAAGATTGT CAl CAAG

prote([m' neudETichRA3IBX sequences are ﬁJsed to sequences derived from a member of the

lmm G@%ﬁ%ﬁw Cﬁ%@nmuno%%lon proteins of tﬁ:vaentlon

HeARAShor ethall ASehpdsitidhd hAd adriahIstéedd €oT46db]édtXo inhibit
e CACATATCTACCTC%,‘? .
an infrssticisbeverredeaX AzendandreEXOrapotgin contiscfrerefaestict

therelt SRS R oA D iatsdipnal Aransdustiont gy Ths EX QUK Apgunsglobulin

fusmﬁ?‘ﬁ@ﬁéﬁé@ﬁl’ﬁﬂ' 1&@3{ to affect the bioavailability of an EXOX cognate ligand.

GICT TAA G(jECI G
CT Cgﬁ 1nteract10n may euse therapeutically for both the
tr trGSEEB W@ﬁ@%@tﬁ@ﬁ@&&l@%@%ﬁ Eldfomoti
AT ACCAAGRACTTT AL Tgtomoting

or inETDENSTPABRGEAAABINNEEAABEOE KDSANGACEI AT ATGA Prasdi@OAfTthe
. TGCTCGAGAAGCTCGA . a0 e .

invery (3 R REARCC CTIERURREPS FABIOPES 1Y RPN igsH o
puan % ARSI n screemnégsAa s to 1dent1f molecules that inhibit the

ACCACCTAACT GTACCCCGTCCTCTTCA
mter@@@@fﬂmm EXO0X hgand

Tm%ceor sion protein g%nve%gg meduaed%t C'ﬁ‘ard

recorhib¥adrt BRAALLRhIqNES. THdoekarhpld CANAAT galdnte i gdor AeATMEEshIC
GCAAGT TCCGCAGCG

CCGTAGCTAAGCGTCTCGGT TTCCTCGRAGCCCAGGACCAGGTCTTTGCTGCTA
AGGAGGTGCTGAAAA
ACCGT TGEECTGATAAGGACCATAT TGGAAT CTGGEGCTGNAGCT AT GECAEECT
TCCTGACCGCTAAGA
CCCTCGAGACCGACAGTGGTGTATTCACTTTTGGTATCAGTACTGCTCCTGTCT
CTGATTTCAGACTCT

AR PN A AP NA™"T" VT R R P NVT" AN P VT""T N AT AR AP A P VT""T= A RAPNT" R R N P IVT 7\ N 7N~
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CAAGCAGCTTTCTAAGATGGTCTACGACCAGAAGCAACGAAGGCCAGAAAGCCC
ACCAATGCACCAATG

WO EASTAAGAGAGT TTTGGECTGCCCT GI TTGGT GAGAGGGECAGAGEAATIBR004/002963
di scl osed ruDPPIV nucleic acid (SEQ ID NO 34) encodes

poly%g@{ﬁmﬁhdﬁgg%\sqrg giéZtZg’ %o nlhep n.l.%j%rﬁ% Exﬁ%ggﬁcgalﬁ%% éﬁ%@&%e%@bnal

S€n
techig@ed, efgt, iy mplmyangbhﬂt Eﬂxﬂﬁ of atalggerlehided ttird €6k 1i ghbIBR) réstriction
prot.ei n seque SEQ I D.NO. 35).

enzm igestion AR pPREDsPRIfRt e SRl fillirgdvpfoohesprends asyy
appropire kAR ek TRhatass treatment to avold undesipableioining.ond enzymatic

ligatydal. DDGGSleTBlodiment, the fusion gene can be synthesized by conventlonal

hgé%%%ﬁégg%al}@ 6NARs><yI}I1[ﬂE\s(1Jz\c/\r’§| grﬁﬂlve":fl\l%\g}?amp catlon of gene

ﬁagﬁ%}ék@%’&@%@%ﬂ ¥R Y BivE st Y ESRYpIAH BEN Sverhangs

betwEAE PENDNFECHIYA\ 2SS ERHDBUTY AFNR\AODREKENE bo/Eskask undrErRDplified
10 AR TOB LI SARERoF TR Bt DBl SR GUIBRRERRP PPooLs I

MolEESLKY BIILORY Yohn Wiley & Sons, 1992). Moreover, many expression vectors are
SVSYDT KVMT PLVNDKEAAYYTASFSAKGGYYI LSYQGP NVPY%ELYST KDSKK
commercraliyayadableghat already encode a fusion moiety (e.g., a GST polypeptide). A

EX Ryt bin Cil bEMSiE-intd Sl eXpréSid Ve Rubirfiatdne

fusidrl ¥TVIE ViDKBRGHAY KOGERKHRE ARt it ACDQVF AAKEVL KNRWADKDH
| G WGXSYGGFLTAK

Exi&%ﬁ;g&%@ﬁ%mvmmmvwwa NADGYSETAVHKVDGF

DNVHFQ\IAAVLS LIVNGC:\/TADKL.TTQ/\FTDS RYDVDST.YQYKQL SKW
YDAR @EE%{:SX@%}D@%& funeppipseither

X B 7 RO B BP0

be gmatach By ynngebgsls (e plisygeta poRANRLISE oBLASTaticTialitle BEOX

TBLASTN Pl v i

protigth Aneeonen ot 48 ESOX plofkn b FIRR sthuinly e 4 subset of, the

blol&gi@al @lfivitéd X3hd HAGr B@élﬁhh ﬂﬁm%’ﬁge XY N rotéiRSAL Bdtagonist of
fum gatus (61% (76% dlgetldl - peptidase IV

the l@mmrotgeh@angmnbgms onmespeirtae p¢tu§t1®rqulasena4mliy gagyrmEpiorm of

N e T T —

men(dieY 4fa (AR sidnhlidg caskade3RBhIndsdsthd EXOX 131‘0@11 RS Specific
2241 6?7 333/ 637.e-111 dapB gene for, (35% 5
biolegieal GfEey Fansbs ﬂwéépyérggtawp péh ey arigitgfdimited fuction. In one

emb%ﬁﬂeﬁf ﬁZ%%?Bpfk%&é@gxyﬂggpééﬁz lgd%ﬂ{p?ept | g&ﬁ!ﬂ}%ﬁro&gl activities

ase
of the naturally occurring form of the protein has fewer side effects in a subject relative to

treatment with the naturally occurring form of the EXOX proteins.

Variants of the EXOX proteins that function as either EXOX agonists (e.g., mimetics)
or as EXOX antagonists can be identified by screening combinatorial libraries of mutants
(e.g., truncation mutants) of the EXOX proteins for EXOX protein agonist or antagonist
activity. In one embodiment, a variegated library of EXOX variants is generated by
combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene

library. A variegated library of EXOX variants can be produced by, for example,
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gi | 6978772 Rattus norvegi cus 4835 246/ 742 373/ 742
8e-98 Dipeptidyl (33% (50% peptidase 4 (Dpp4) Table
WA ADs/OBRANSTX results for ruDPPIV Gene Protei n/ EETEBGHN02963
Length ldentity Positives Expect |ndex/Identifier (aa)
(9. (99  gi| 2351700 dipeptidyl - 765 218/341 270/ 341
enzymaocaébfritgaaag a mixture pB53ughetiq ohgonmsisetided intesgena seqpenees sych that a

e RO, B T L, SHRLREA By o
altend!tlpem as:izy!;et of laéger BB gdtel e}, FoBphdda dpphyl) dastining the set of
33% (53% Xengpus |aevis gi| 535338 dj peptidyl 766

ssAYenses Biereyyo isge v aﬁ’éﬁ?ﬁYd’éé%eﬂP‘\SiS/ whishgmn bepsg( tpigraguce
llbraﬁé’s% deenfiaPER 0¥ ariabls tﬁ'ﬁﬂ?grdg é‘HeI'a? orquQg g &ﬁ:e. Chemical

Protei n/ Organi sm Leng | ty t| ves
syntHesid @f A Iddganeidté gene(saqencegan B9 peg;fqrﬁﬁ& v ﬁmauioqnelpxt DNA synthesizer,

and (e Rt ot PR gatd<n ) o SBDinBORE EBIeSTIOnY s Do p ardagenerae

set of’fée?{ez afowdhir eri@mBeﬁtdn@fi‘&ﬁnfre (o78&fM%f (ﬂe%%uences encoding the
illus or%%a(e gi ] | 4330263 di peptidyl 901 261/ 733

des1r©®sre/t v%aotentldzE ﬁw@ppfpsdb{gél;ngﬁ@r ma%lzmmznegti
4
ohgogg@%gt%% éﬂ‘J %gﬁ gﬁ?wngwné .;'ee'( (%\J’a(%% etrahegron 34923 (1983);

Itaku&?blrlaZQm& R mmfhampsxrb% gll9|83§6&kdtane@ 1.} SbiEncB498:1056 (1984);
254/ 750 370/ 750 2e-95 am nopeptidase B/ (33% (49%

Ike esglodtiigl ohgeeRes dl 477 £1%8)-one aspect of the invention

pertains to isolated nucleic acid nol ecul es that
Poly bRt Libraries

In addition, libraries of fragments of the EXOX protein coding sequences can be used
to generate a variegated population of EXOX fragments for screening and subsequent
selection of variants of an EXOX protein. In one embodiment, a library of coding sequence
fragments can be generated by treating a double stranded PCR fragment of an EXOX coding
sequence with a nuclease under conditions wherein nicking occurs only about once per
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded
DNA that can include sense/antisense pairs from different nicked products, removing single
stranded portions from reformed duplexes by treatment with S; nuclease, and ligating the
resulting fragment library into an expression vector. By this method, expression libraries can
be derived which encode N-terminal and internal fragments of various sizes of the EXOX
proteins.

Various techniques are known in the art for screening gene products of combinatorial
libraries made by point mutations or truncation, and for screening cDNA libraries for gene
products having a selected property. Such techniques are adaptable for rapid screening of the
gene libraries generated by the combinatorial mutagenesis of EXOX proteins. The most
widely used techniques, which are amenable to high throughput analysis, for screening large
gene libraries typically include cloning the gene library into replicable expression vectors,
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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EXOX pol ypepti des or biologically active portions
thereof. Also included in the invention are nucleic
waeziodofmsgnent s sufficient for use as hybri di zZetT/mB2004/002963
probes to identify EXOX-encoding nucleic acids (e.qg.,
EXOX mRNAs) and _fragnents for use as PCR priners for
isolatigneofthe VeqtorRcr YRS Hivacae Wh@’é%?lioéhﬂd’fasEk@KPGﬁUBP@F%V%@FSGmbIe

mutag{ﬂegﬁ S#EM)I éﬁ?vﬁ t§ A ﬂg@ﬁé ﬁiaE] Ierhl%: Se ﬁ%ﬁxqﬁ%]%g %i" n%ﬁlzrgl.l mutants in

the libiahiés, @an e ngadiio cmmnatlmlmhewémg #ssays, to ideAfy EXOX

a4 258 ke Do, B2 BEICH AL CE98) £58 £ome

Del b@@ﬁ&lf Profeth BRShEN & | may be
eg{s?l ngl e- strr and e)ég; " 53;532;7 ?rgggje)g An EXOX nucl ei c

adiibragigs camalsalee genmattcd by E)@(sfpdﬂylgeENwddmfﬂmg wsescrelated genes

from g sprics i theS el Tl il Brt RERYof el Bl bing

reassErabMes ﬁieh‘b’thﬁﬁﬁglhfr&diﬂ)lﬁ&iohpﬁmbh dRnWe dRfcp@iiedf thfa ‘i’éoréhﬁﬁned genes
proprotein he naturally occurring polyp

compsise ¥spblaer Ratensialy inerssting predunie gknygycqmlyng? gene found to be useful
e B H09 PR FIANS bk PRSI s o oo

fragn’imys dfeliffafehméclasmm@npohmraapéalabandmxemdeﬁ,aﬁv@my is created in the
rotei n encode an ORF descrjbed herein. The

hbrarpfr - Bhrocost ganbepen ?Waanrlkégmt%a &f Mtgrgstypipugd. The important

factof¥dH |c¥em1f1€ R o6 BnesARitRDNGS Sulenfe iR084 e q@ﬁ rature at which
nat ur al occurring processing stepgs as t ake

anneglingoecwiist the simikegity of the gomestand thecstd of thmDMA ﬁ’agﬂnhﬁs.g ene

iy Bl Ny A0 DS SBRRE BRI AR s

91:10739. 10481 {1994% (E8VPAENSS 5,601579%; 1 ES NPadalo. 430, 21} B U. s Pat. No.
resi due encoded by the initiati on codon of an ORF

5,811 1B, piheshease mcp@%atefbb%rg@ bﬁre&r@icg;@scrﬁm §-d@ diro lpmi@e shuffling
T
meth(?)cgﬁg g%g 5 ire eque?i cS’r fg?%i"fn% ]ﬁé‘{}’] Zéﬂuﬁ’g@% C'Tmfel g&‘i& o%r%We\Aﬁas a variety

of méthsdstifgederhting litrafies efidisplaled peptides and entibudidsts hayes a variety of
resi dues 2 througﬂ N .repai hing after repoval of the

DNAMC%SéFIH’PIrYa‘PC%‘WF loydng BN/ fragmentation, and thsqr apglicatiomto

ng
mutagée lesis Brg\éﬁ;rooﬁh% ?{vs \Af]é&rv?]rp Qhﬂaﬁ%g?ﬁ]&ﬁlg s gfi‘ 18%121 ghum}'xg
technobgyancasd known astheag. Ih additioaso thepublicationk eated dbowey seedU.S.

Pt NG R g, FBlSP RGO e RFaR R e meibol padbyrs td the

enharfceRiehy ORHbIp %e@sﬁn?ﬂ@&%’lﬁeé{ﬁéﬁv@.‘)ﬂlﬁﬁmﬁrtéEHnﬁlu%.*, QRd Trameri et al.,
post - transl ati ona fication other han a

Natul;@rl\d@@mny £2(10: 100834 §296s which dewecihesigdiboily sl fflingdorenbody phage

a8, QU EL WO A OSSO, Sl

WO%185086, W98/ 887, 198/18%87, iVE@DSE/QB48 DindCVEIIZD/A2832.

am dation. In general, a mature pol ypeptide or protein

may result fromthe operation of only one of these
EXPrﬁfS('R‘b¥§%$§rs or a conbination of any of them The term

"probes", as utilized herein, refers to nucleic acid

s ehpatheraspest Of/télﬁ iIRMFNEOM PErtAilS toyeetbEs; aquraltimew@sslm vectors,
contalrglgg 5 nﬁgg{ét n@&f’ hS g%hg@%( &{l)ttgla e%i'%% V%tgi]velsj’p% ngnileh S, anﬁogs or
homcﬂ@@Cthérch !ASleed:li@blﬁ&ha tamISectot refdnetodemrtdi¢ 8¢id @folecule capable

identical, sim]lar,, or conpl enentary nucleic acid

of traggnpnganother gHejsic acishgvhicl is Basbesn dinked ngitype obyesion igp
froma natural or reconbinant source, are highly
specific, and nuch sl ower t &9 hybri di ze than
shorter-1length oligomer probes. Probes may be single-
or doubl e-stranded and designed to have specificity in
PCR, menbrane-based hybri di zati on technol ogi es, or
ELI SA-1i ke technol ogi es. The term "i sol ated” nucleic
aC|d nDIecuIe - as utlllzed hereln |s one, mhich S

o ey o o o o o -
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various enbodi nents, the isolated EXOX nucleic acid

nmol ecul es can contain | ess than about 5 kb, 4 kb, 3
wkmmosaies, 1 kb, 0.5 kb or 0.1 kb of nucl eoti d&CT/IB2004/002963

sequences which naturally flank the nucleic acid

mol ecul e in genomic DNA of the cell/tissue/species
"plasﬁmcb'm“omcplnlﬁfqrh@ mumlléarcdoabhedtrameddPNAémp ivite woichraddigional DNA

ol ate e cid
semgiiae el AP Berdent T I §ried YenoBivBrSiipu DNA
segni®Bis@an B ligated Ultd tieevir® @émmﬁamf@dtdﬁﬁﬂe lB¥pable of autonomous
reconbi nant techni ques, or of chem cal precursors or

repligatioarin @ hast; C@Hll%to wrash télmé afedairpduesy (e $ebacs@tpl vectors having a
I

s St TR I A6 008 oy e,

non- é}ﬁaﬁnalmmal&ﬁ%epwrs} araintegrated inpe tHeceabiny ofit hbﬁa:sll upon

about 99W ure sed herein, the term nbi nant "
introption jatadh ?Sﬁ 6?1@5@85 theedyviae spp@e?tffg plons ava'thég 3?%@6@%6
Mor&iet, cEfdih IVE&BI%%I‘@C%%BE%Q |dﬁ‘3@c}h% the! Ek;ﬁrb&uﬁ‘xcdf%en&r to which they are
expresses a peptide or protel n encoded by
operétatebr lnked oSschrvectoss are aefenied Rewoethias &@@resellohs'e@tars" In general,

contai n genes at are n within t tiye .
exproston veRoT ey PP BPAR RN P T e 8 pgplasmids.
In thé ﬁfbséﬂt $PectREHRL /T pERARRE" ARUNEctof! dal®eigdd MeeréiahBeably Adfe

cell wherein the genes are nodified and re-introduced
plastnigkip thetraost spmmeplyaisefl foram of vastoaanHowates, the yeatiempis intended to
. n i id ..
nt SRR ok SRED, B SR episen
defed’tﬁzﬁﬁWd\@ru&EHs adeioiiuses and dddnoaissddivted eiinkses)s whith serve equivalent

nodi fications include those obtained by gene
ﬁ““?@ﬁFacenent site-specific nmutation, and rel ated

e
of therotganised pmdwmng tlmrps«g}emL €. arlijamsitgpreallyf twen éhedifpdtery” of choice for

the e%%qaegsg%ia gf 1%{11];)? ﬂrg qirﬁsrlgﬁ()d{i{?slsﬁ ggEr>1<<§1>1<e hgs l?n‘agg :f@?ycmg}aﬁe and the organism

is eaé@vﬂoqraﬁhl% %}@wsrﬂ%lal?gmquﬁb@ﬁ 1|ng>§)e¥1§i‘}él %a%}etcpﬁre%@ngéraug@or

gro“élmmnrl Sesples protgin ingo Hieonediamtwhieke SicHiieleetscp rey o6 thearetein.

Howgdd] ll 19' ?&oﬁg{)ﬁ) é A 1%51%%99&% lHBil Sf%lﬂhgﬁes béu%h ggg\e endoplasmic
echni e sequernce

retlciﬂahﬂrid théJgdﬂ@gapqiafatWtha a@@ptewn 1106ul¢af5&>t¢’su01|hﬁih(l:oﬁthlndenzymes
sequence of SE ) NCs 5,8, 11, 14, 17, 20, 23,
whichgnodify theQrot?svsqemn%m&ufﬁﬂbMaaﬁak%wwpwet?@s RRER produced in E.
J Ye
ol SRAFELE5 ol 2043 o RN b B ) o o
post-afanslhtignaf mddlfi)catlm.dé(ﬂdltéﬁlﬂ_(]\ll NG A

ORYMANUAL2nd Ed Har bor Labor at.or
by Laaclop fPeuEpA BovERehNo ] Snerkinyaic Agst BRIl gh dnd plant
expréﬁféy% s&ste&yﬁﬁ%}&eﬁ%ﬁ&&%@ Nr%ﬁé%@ n@tgn%pﬂl@c}%ast P
ey & Sons, NY, A nucl ei ¢ aci
pastctmsehas fpeeorné mpowarﬁulti@Staﬁtvp thefhe@dolggwuwmmon afdtatens durmg the

o B EARAUIES e SRR B Ao SRi3h e PR nghe expresion of
hum# Braekiistw IO g tRfoufhia tdcBfolbgielini ques. The nucl ei c

acid so anplified can be cloned into an appropriate
v eds enothercxemaleaplaatsiarebeing uibigsd a8 grirrmestoralinsts,for large-scale
l¢i
heter b EARESion e ARBHE LEPLAE SRl SRRANGLIT . Hveness,
scalabjlity hed sxfetymbmw@@xal expessionslystgmaThaué aidrtifentBNAvariety of
synt hesi zer. As used herein, the term
"ol i gonucl eotide" refers to7d series of |inked
nucl eoti de resi dues, which oligonucl eotide has a
sufficient nunber of nucleotide bases to be used in a
PCR reaction. A short oligonucl eotide sequence may be
based on, or designed from a genom c or cDNA sequence
and |s used to anpllfy, conflrn1 or reveal t he

o - Y 1 S T T
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i nvention, an oligonucleotide conprising a nucleic
acid nolecule less than 100 nt in [ ength would further
WO woiipp2de at | east 6 contiguous nucl eoti des ®CTEBRYIEDN2963
NCs: 2, 5, 8, , 14, 17, 20, 23, 26, 29, 32, or 34, or
a conpl enent thereof. A igonucleotides may be _
plaotiestéroligbys sspm¢shionisygema hntludiuyg tmarsgenb exp:sg'cbnaplapt cftblwspensmn

not her embodi ment., an L a ucl ei ¢ ac
culfre,FgorRVRRL PR tbtser el o R e ety H¥leioce brseins
exﬁr@ﬁkd in9[|>1§nt§ QRS Warﬁtlotmﬂxﬁ lﬂ%ﬁaglga%g&mzsgegg ggtt@ymauon)
thecfr lsznrremﬁy ro pyiderice thas thesp iifferancperssililin adverse FieAstipRs ig. ‘human
s I primer or a
pattern gsg %nt hco%hﬁ 59’2 I\Eﬁollg%\gq%egl ‘I"%gjgtgﬁsg’z% t ion of a
EXOXnpthHey fiifablederolbgtnscdxptessian sgbtem uesstiheect &ls, offen in
conpl.ementary taq the nucl eoti de sequence shown in SE?
combjngjtgn with bgculcgwrus expression vegtorso Baculgvirusgrectpps avgilabig for
exﬂnrg%s rluéfe}ts Slfé %ﬁlztﬁgci h{;s &QEflé’ e%g%ﬁéﬁﬁlcrgmﬂfttﬂe fjﬂg series (Smith ez
al. ,]Mpl Tell. Byl 2315@-@165291983)3 andntheazwl hatem(Luddoth&/Sungrs
tle.or no msmatches to the nucl eotide
V”§Z¢t§'@!éﬁ8 ?]slr\%&t?gg?? SEQ ED NGs: 2, 5, 8, , 14, 17, 20,

23, H%@t cellf of 8 1nﬂ=fnt1§f} cad 51@6 Eé)ﬁseti% B}d&c@n&t-ﬁ%% transgenic animals
dupl ex. As used herein, the term "conpl enentary’

in wacb eX0ganOVISaquences have lmen Hetucedeintdisis gpagme. nghe transgenic
ween cleot de, units of a nuclelic aci lecuyl e.
ansf i Ao G, W o Bin PR, Bt Bl ent such as  a
or L&y, atwhiRA olebyarre e PEllsydTeld arifal dEludedPaardbdened rOther
associ at ed pol ypepti des or conpounds or conbjnations
exarppleeof transgenis AymMalsdneluds eigomoa-human nrispates, shegrgdges, cows, goats

R WSS 4 LRGeS 5 ppiplion

and ﬁﬂttrbeﬁjbctlld’ﬁ; pardictlarip animeys sueh tab noeky hawbadumetconvdmeonal in the art
ffects. of th tid ' t
an o B S oL BPA Rl OB ko Fle 73,191 and
Hogaﬁ qvg8, mOMA%ﬁJLt@mdﬁ@ Mbﬁmmﬁﬁy@ tehli] Sbnﬁé’k—%%?l‘ag@ratory

r ‘compound, but instead are w thout other 3Substantia
Prashe®ald Spring HerboedV M. eSimilar mgtheds srepised fad@dodwetien af ether transgenic
defined as sequences of at |east 6 (contiguous)
amﬁ‘Ul&ﬁ‘ei c acids or at |east 4 (contiguous) am no acids,
a length sufficient to allow for specific
PitnibpasibaeEkpresiion Shstemase of nucleic acids or for
specific recognition of an epitope in the case of

am Me%ﬁéméilkafﬁﬁ@ §ehst YethY meBéloRoPhRIPiIBMIE Ipa§OAE. P. pastoris has been
portion less than a full |ength sequence. Fragnents

devrigpeddo be an puistandinmbastyforbamresistien polorsigmpisteins since its alcohol
ox%g Cel er'o r'wdas (i)golaetlgﬁ % céfc%eq THAB! qi? s?or?sf trﬁllgf)o'rr%gtlon was first reported
15K {n I'ves are nuc el c aci d seqguences of arn 4

in $98PTRE PSpdsesriEtibtdroRgLls1RoteR expeessmwaﬂavafsl dehdbped by Phillips
directly or Eﬁ%nod ification or part substitution

Peiaplaigiseas & BBt NORCH S8ty dbh A Tl T rd 24kt 4929555, each
of é«gt’c‘ﬁ%‘ ftic rptopzﬁ'é ¥ifi b3 refeldict. U*Tﬁlsgyﬁkxh% c#r?entl??‘lﬁag%&éd by

enti ca e native compoun
Inwitrdgent esmpmted tt@ other tsuiaaryouo RRPIREIIdISS yGtenss] BE:hahzflfels; many
Anal og y be s or fronta iffere
ad AP S DS 9“(519? e e IRaTS RotleRi o Wiih Bagteria nor the
vi oﬁlp.z{?ﬁxhﬁlcﬁ]‘i}rbehyof%?éf&ﬁﬁ gfbdtleedftnl Hirh¥REI cliipares. Fadh8imore, P.
ort 0gs are nucleic aclid sequences or am no ac
pasterjziencwdizeimeshanal &d cdribon spanee in e absersedd glugesk. fl hgfh pastoris
di fferent species. Derivatives and anal ogs may be ful
| ength or other than full lentfh, if the derivative or
anal og contains a nodified nucleic acid or am no acid,
as described bel ow. Derivatives or anal ogs of the
nucl ei c acids or proteins of the invention include,
but are not Iimted to, nolecul es conprising regions
that are substantlally honDIogous to the nucl ei ¢ aci ds

. Y a1 Y T L
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i dentical size or when conpared to an aligned sequence
in which the alignnent is done by a conputer honol ogy
wopoagriazaknown in the art, or whose encodi hg ®ROTIB2004/002963
acid is capable of hybridizing to the conplenent of a

sequence encodi ng the aforenenti oned proteins under
expregsiamyyeten used thema¢tbinpl-siducedyelnohol oxidase( ADXil hgrentoter, which

con R IHSEETST LTI RO SBRAOVP S, bR ymp catlyzes
the fSf dtep\¥, thOM3tabdlén BERMand). THRIROMERHRaTBECh @h&a&éﬁi&d and

sequence” or "honol ogous am no aci d sequence,
incoypprated indma series o8 8F pasieieexpressivaggelntse Sineh d?ea@@@mszaé@rluced in P.
I
past?)é IS %le I?%gnggfg%b@é eégg%t aﬁld%gé)ljefé? 6£t§‘é§é rrrllgé ug{g]tt}{e dfeﬁ’ﬁénQatlon of

genetie Qe aistectuilic s o @m&menceeeellmdalr@na&% t6 E0cdiDENBESion
EXOX pol ypeptides. |Iso forns can be expr essed in the
systeagd’ ueh@armrerﬁ Festaris BaLe apiity togipoRiRBRISY, Blutasdlaierpirssed
v : r
prot & sHEPRSS iRy Al AR EYE A DI O rdiEs R been produced
usinp thio Isysgamn;sndumhg tdtarhs tean lﬁtagmest Bardateild pedessivpéréstingdeiman
uences .encodi ng an EXOX pol ypepti de of species

fwn%&ﬁﬁwnWH%ﬂ?¥%ﬁ§Wﬂ Horol ogous nucl eoti de sequences al so

i nclude, but are not limted to, naturally occurring

Tag Rdnfdval Wil EXDXOPfotéiad nut ati ons of the nucl eotide
sequences set forth herein. Honol ogous nucleic acid

S eQUeREIES stefs hdHeb AR Fe1BpE t%'aﬂo@%gra??dqﬁﬁrﬁﬁ&eﬁ%ﬁcatlon of
encode conservative am no acid substitutions (see
recobnblirany pioteiBEEpyesbidsin bacteGa. Most of thise ficty o the expresgion of the

pro @ gy Phigdtn ST Eibheford PR eR A PRRRER s Mimoauiin
bmd@E!% &é{)htié EGBPY ot dWisEXEF op ex)%r@%le Stha Egpre@sdit o fipRUypeplidyin frame
e

pol ypepti de i s encod t he open reading frane

with( glargiignecy-trans fera) Gda lpws %up@nﬁAatsqmefttb%ﬁ@mnmyems rom crude
bactg‘l{f% %§tr§%nm%h?ﬁdeﬂgtruepg gélzdr% r‘#;e[ff(; gig%tf glg'ogléao eaﬁagug%%) (%,lutathlone
agarasd.ul | protein begins with an ATG ‘start” codon and
term pates wth one of the three ' ﬁ p’ codons,
na Ftﬁ)elmp thig xegtor,gxpigsaion Wemrgsnﬁa }53§8§’°€ﬁtest irgeific protease
cleal APESTE 't@ﬂzcﬂﬁzﬁe %ecﬁ?éfs HEh&8 BYctO@1 fuQbn Arof@sy, Dich is, depending on
sequence, W th or without a start codon, a stop codon,
the mctdwsetd a Figromdin, ERferakndse ocBarsord¥a protease elegiage site. Thrombin

specgta ﬁq&e for Odi 3 Cé)ﬁ‘gq]ﬂmg gle%f]e?o%%utgogltse&lée%ée elét\/eall E;to-
Argiseryes&queb IDNeot h@t THOBtEroR a8 eV aBE SitEis ms@fAﬁpA?TW@@-Lysl
acids or nore. The nucl eoti de sequences deternine

(SEQ BN neES)el-tsientsralinasher acton el cleaxexatdbe Esterminalside efrits

Si
recolifiof SRiteRbt 6 T FEPIET (AP RIG Gl iEaf Bitero R vy or
rem&ViRg bk vectasenwolitd sguintefrbonappagiiately designet kenstfudBgALL of these
The probe/ pri ner, typlcally coggrlses a substantlally
enzysmgs ¢ BeW 6Pmgsielledtailale mrp i muglahmve jegendary cleavage arising
e

fron pEifoatn PRSI Be LRANRR 0% pRYRICH Rl in 33T Snclpding all
the tablsuor the enZAme &iprurd, @0 b10151®1at6206 [fa@bfate r8tioyal3FGheoenzshe® from

cleaYgge regttion meghum. Mare resenily ghlagss Alsdevappeg e TACZ e system for
an e?fﬂné}ﬂ trém&%'i‘ E?Nstteﬁﬁ‘iﬂgl I@H%z%q;drﬁi Ero‘i&ﬂy@ﬂﬁﬁ 11‘i’\folv%§Qxbpr:ptldases that

cleapé dl;peptaiee saldeytlajb'cﬁmm |tlm3thmnanms qu to%@tdpmdlmé amzno ®ld motif,
8, , 14, 17, 20, 23, 26, 29, 32, or 34. "A pol ypeptide
havi ng a biologicalIy-activeﬂbortion of an EXOX
pol ypepti de" refers to pol ypeptides exhibiting
activity simlar, but not necessarily identical to, an
activity of a polypeptide of the invention, including
mature forms, as measured in a particul ar biol ogical
assay, mnth or mnthout dose dependency A nuclelc acid

" o o o, . Y
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(the biological activities of the EXOX proteins are
descri bed bel ow), expressing the encoded portion of

WO 2608@X9251 0t ei n (e. g., by reconbi nant expressi BATiIB2004/002963

vitro) and assessing the activity of the encoded

portion of EXOX. EXOX Nucl eic Acid and Pol ypeptide
whiel is#ither Hye-XaareltigoRad ubXaeXazReopas %ea-smrxeaé(aa— or |Gln-
X4 cid nolecules that differ fromthe nucleotide

sequences shown in SEQ ID NGs: 2, 5, 8, , 14, 17, 20,

23, AlthougRit i8Aot abwa@¥nedesdatydo dﬁgemha shoroHis dfﬁn@yi‘ tgt(mBiatever the

code and thus encode the sane EXOX rotelns that are

éb%ﬁlsﬂﬁsli&l ) HORY X5 e0mRinaR ekt BiAcationeiheseigre some
. 4

R e
thofag idesirablenThosarha thiag rsmdsloetntei fdeths ecpxtht Ees&imemﬁiily*gexaof the
hxp tu? I%lga\gl%g gltgarge{]ny?s%xnpp oglen regl elg*i-tergbr?glm ggllg%i%lgglat could be
suh@)rés@ﬂh aInHGWhléIPc&dT&b@ wm&h toﬁﬁ@gxﬁwﬁh&%_}ﬂs@ﬁl §eguences

shown in SEQ I 14, 17, 20, 23, 26,

29, z%morgmemzappmacmq affinigy a\prp’uc@@bm'rwlm utiliziog a condensation

reftfigh bFuest p e b b R0 BRSO R b TRLRR & B eroups.
Extahfplmmw Witl@l 6o Mjhabidéophilidroups lﬁanalésa& Eo Rerite,

vari ous_speci es. Such genetic polynporphisns int
thresape gahexsteing Ruif é”tﬂgé‘rﬁfﬁ'@m Heptidemyolvan fpamingreravessible covalent
ol Ry AREHLA 1 f N AR Mk, B S bR e,
app@peaterredier SeteoVﬂlaﬁi aial, ﬁ?hérd. &diek 8l6€5 6701¢p0019i Addidion of a pair of

re%&@éggﬁib -8 nggg’ré B PSS&SS - Eifuiuneh degpmainieg) prgtein, orof
a ﬁf@t@ir%bﬁ?ﬁelg? ©Bfirded By Chbmical ?ﬁx%ﬂets E%.'S’erﬂﬂlt@ WyRf eRn%ﬁﬁcbﬁbn 1)

t he nuc i de sequence of the genes. y and
pusificatiomui maledécapanc,aﬂnd@)sremalrdéhﬂ dli-mtldntagoThxslmiethod permits

etp G TR iTeslpoingiegrnen i ot Bk Rt v Rafil g uhptelite nee
se@len€é. the functional activity of the EXOX

pol ypeptides, are intended to be within the scope of

the invention. Mreover, nucleic acid nol ecul es
ReySESETReotstioA i vhee EXPRoPraseingr speci es, and, thus,

t hat have a nucl eoti de sequence that differs fromthe

f ungsiotles gspastel tQE@wemIWrtams tg meghods Oi addmg oneQEr MErE amino

0
aciffi o ARinaidsheplited bRebRBRRAC ol B Ac bt Iy Lohli3s AR an
acte3sibRis¢t@idan) draine cbymm@thé sevard ﬁn@tﬁ@lbzﬁg uasn@foftohe obore EXOX
cDNAs of the invention can be |solated based on their

ProfeiRs, %ﬁs}seﬁjé‘e{% tlﬂfbtﬁgﬁl revQSK PFRIeQIsiGachivity's reders &9 ggyaatic activity
thft %ﬁﬁlﬁei ggdﬁllaﬁ of HAOG! m&M¥RTino AidStoPR dnhifl a&gez{ FPtide, an

I zat1 on probe according to stand
ohlgy]bnpnde,zaepolmeptldc; bnmqumpmmﬂlen veﬂramecﬁslbﬂwmcomﬂazﬁamm. One of
ondi ns Accor ngl n_anot her odi nent, .an ...
o G kbR L Pl 3Bz 8k APGOP TG CIRRRITBHC Panditions,
r&t@é!%c BnzYtes @4 hﬁx?egrebéisé ﬁe%tytmentmbr i di zes under
stringent conditions to the riucleic "acid nol ecul e
c o) np% siample bka protdodidici eneyme withnmeesrsef proEQIViD abidaty i2 trypsin, which
14, 1 I n_anot her .
s ERBB e AE ing ateRuroy B Rfvg Speciifior Wheq taop PosiivelyFarged lysine
and @fhinid® Gide eR4ins. 7159psn1ﬁ@@del§l51@&i inQhe AARPFOrd B fiman insulin from
nucl eoti des in | engt In yet another enbodi nent, an
poraies s, Miighes émélgqfép Yh@lhémﬂl dorat exaept thalashamine acid residue in the
hybrldlzes to the coding region. As used herein, the
term "hybridi zes under string&ht conditions" is
i ntended to describe conditions for hybridization and
washi ng under whi ch nucl eoti de sequences at | east 60%
honol ogous to each other typically remain hybridized
to each other. Honol ogs or other related sequences
(e.g., orthologs, paral ogs) can be obtai ned by
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| ow, noderate or high stringency hybridization with

all or a portion of the particular fungal sequence as
woaog@Evosiusi ng net hods well known in the art POT/1B2004/002963

nucl eic acid hybridization and cloning. As used

herein, the phrase "stringent hybridization
B-chpdinisi alaniesrathes thap shrepnipe ke tingiporaing drsulin ivdth aathprooine, ester in the

I t

presgice R i Bbing 18P LHERET bt WeechbBle Bl b Rol b bR alanine

and addifg theahonine ester] SabeQuéle preathesmt ofthd hairlah illin threonine ester
" dlfferent in different circunstances. Longer sequences
élppmaﬁeéw%é’chﬂr@msyh%@stw tgpsid P!é‘ﬁﬁélnét‘m es than
sh I .
se?%%?é%élﬁg o TaROR prdhcns B R FRDEC Kl B8 pRA Dt
reactiohs i[mg)m@mmtamge'ﬁ t)he’rEXOXIpeotsqne ara‘mwlmmdweuticepallypeptlde and one or
def i ned ni.c stren
morf GRS AR BIET FRIGHOR PPB TRy ESGEPAEHR O o g amino acids o
the W?ﬁeﬁhﬂe acid concentration) at which 50% of the probes
ementary to the target sequence hybridize to the
t arT@ete ae qlulétmie uahn@cfm g the ﬁX@Xm@emh of themgesent invention as

uenc en raI sent at_e
reveif WRBSTT Bh o el ket mElRRER coBlin atgpp Box
prot&ink baURNEsed Qrmdietsbfﬂﬂhésw\bf 4 pbIgpéphids hiifl. THY EXOMXSroses can also be
concentration is | ess than about 1.0M sodi um i on,
used 357 coapling agsotto aldpneros more MnisAcidh tp grotheransing agid, a

ARl Ay A LS. =

ol i gonucl eotides (e.g., nt to 50 nt) and at | east
Phaaimav¢utiz@l Colpositionger probes, priners and

ol i gonucl eoti des. Stringent conditions may al so be

ac fhe BXOMinubleichiduid]ecules) EXOXgrbtainis) dndi ang-EXOR! stibodies (also

such as formam de. Stri n% condi tion re known to
referrpd s eERin 125 c2FtiVA ComBOYds eﬂ}&hec‘ét‘ﬁe‘ﬂé’nf TVt YGSs fTBgments,

analg% %oé‘y&?‘gﬁ%s)t\*}\?‘%&z%% fnl B%%gd(sllilg %%ﬁ%l 6corsl,lposmons suitable
for fdngfistratidny Su¢ctheoropositidanis wmcadalrye:osmulae tMamckmmmk:cake protein,

| east a 65% 70 75% 5% 95% 989% .or 99%
or apia R 8 P b Rer ALY ResePlapi cabmioty A Rkl ek Pl ally
acce%%lb &lrh&r is itdnaad 1o 1Hblht1@§h)eﬁiﬂrﬂl’l| s%l\‘bﬁltss Bispérsien tmedla coatmgs
bridization conditions are hybridi zation in a

antibaeteriabd i aeh A1 ORI APSOTDHinR d¥IFnBEEeripiAnd the like,
comgat?lg M@é&gﬁ%a? gtcr{ﬁéxl: Yf ¢ 1&% %ﬁagffzm% Qre %g?e%‘g@ in the most

receﬁoédlw@lf Mnmg&mw Plfmmceuﬁsd‘l &wnaes()a B%n&ﬁﬂt,ref@reﬁd%eBﬁA the field,

i sol ated nucleic acid nolecule of th

whighys é?ﬂormsat@ﬁ BereHy Wt iefprones- Rickrared sxamalce of SucBrsarppRdiluents
mcl'%(% Blgt%ré ggﬂﬁgfi&istooévggﬁ%ﬂru?é;ﬁ%er g’sohritlox% dextidbe sdibtio dnd 5%
humaa semal dlpuronc Liposogesarnd rmneaqaemd; vrchictﬂs sheh asMxadseld may also be

used! Ghepae offush Herbe ot A6RNE HsIROEM I HARAT G e AP BRS el known

in REAUEREDt i tar 9 &MY &n’v@ntﬂﬁ‘xﬁ%@dlﬁ ®r Hzent RIIAGHRSatBle with the active
natural protein). In a second enbodi ment, a nucleic

compounl, gmqnhemoélmthatompom}(bmudcmldatted $upplameptazy ectivs d
nol eg ul e oggrl sing . ‘5} tng.lcl eot i dg sequence of SEQ ID
°°mH8é“ S5aN S0 g° INcopppIale NObe 9FPOYEON9, 32, or 34 or

f r FERILRtioR FRhAGISgies akdldouAtENpplidtEineRiny iHMEk@ies. Examples
condi tions of noderate stringency is provided. A

inclydsrpharmaaeptieplefos spnteolls releeheod deigs: pigmgets ¢y foods and beverages;
hybri di zati on conditions are hybrl di zation in 6X SSC,
5X Denhardt's solution, 0.5%ISDS and 100 ny/ ni
denatured sal non sperm DNA at 55 C, followed by one or
nore washes in X SSC, 0.1% SDS at 37C. O her
conditions of noderate stringency that may be used are
wel | -known within the art. See, e.g., Ausubel et al.
(eds.), 1993 CURRENT PROTOCO_SI N I\/D_ECULAR

- "~ o~ A NN N
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conprising the nucl eoti de sequences of SEQ ID NGs: 2,
5, 8, 11, 14, 17, 20, 23, 26, 29, 32, or 34 or

WO 200zgoeent s, anal ogs or derivatives thereof, w®adaB2004/002963

conditions of |ow stringency, is provided. A
non-limting exanple of | ow stringency hybridization
antaidants rfgodss anhgmtiolled sleasp of msgB pheremenns Weagrisunge apsules,

iU e @Hﬁg el U 1O R B @i

ingobdAent 3xd Btirg VHe\p)artdﬂe(maa'n( Grittaelied tathedfarticle ﬁmifdoemm eht}(mple,

one .Oor nore e SSC, 25 Tris- (pH 7. 4), . .
enaapNALYSTIA bl%i%r% §'% tatm@ep%ftw@/h beep E@Pw dtigengppsulation
techQ(Wo? § hiRGRRAYed @%Bciﬁ%ﬂla&ece%%z Ahés, Wrd biofdpeuiMtyaBtitdBRaterials.

art {e.g., as enplo for cross-spécies

hybAl phamacpe(unsa)l cowemtlen of theA\m@nben iscformaiilatefléol be Fompatible with its

it GPe o g TRAPBI G o UB0T AU RGP sRgsentera,

e. gEXRERSR S\ Ivral ABIRATHRY MM oral Bb.9C kiHaMtBh B $ansd¥tnal t 1
o 8 el heere TR oe Mot Al & USA D s aal s topical),

tra(lmscpyalcmdsreﬁ\ahadnmelsmtlm iSehsionsonggpenswms uged for parenteral,
mt{lﬁgxtﬁliaql &r suﬁ’&ﬁ%{eo{xp ?;H)Ef cat%r{ 1§£1u&lé1 t{h% f(?l]i ? Xgélggéje%lgsc G 3terile

I'San

dll\Mﬂt |sucfltustv|7t&ér fap filj&tioa}f ﬁhh@ &iluﬁdﬁﬂ lﬁgeds oﬂ@ Ipol}%thyl‘dné %dyc@ﬁd glycerine,
mut ati on i nto the nucl eotide sequences of SEQ I D
prqg&ene glycgl orgother syntheyieysolyents; antibasteriaagentssuch as gquyl alcohol or

AR AL L URIOEE R LGy BELIE BB s e
as tthplehediarminetiriahdetip acid (EET@I\)EMIﬂ%:rp slu:lheas rasetaﬂés;rcneateuml phosphates,

ucl ub t|tu ions |le d|n
an el ot e atbEhent 45 IePiayne a1 o SBoRds B i ktrogs, de pH can be
adﬁié‘t@d ﬁhr&igﬁ or Baieg Zsu@ﬁ gé’ﬁﬂﬁ@dﬂéncsﬁ% bpsdﬁgﬁn h§dro§1degl"he parenteral
prepniaﬁoesstem ¢Imléseém aropaesd dmegéahlresynsé%s qrewultiple doseavials made of
Itered fromthe wld-type sequences of the
gla%%)?qgsrt%t eins without altering their biol ogical

act iPharmacewital éRfpaitions SSiibld Rk injedtable ucinclude siedlé@quéous
requi red for such hiological activity. As used herein,

solpﬂ@nst (3thgreyaten @élpb}@h oréleqpiequss ang, ptequebsnfgr the extemporaneous
pre?%{a 1%1(%?’ steﬁl%flﬁj §taf> sbmﬁoﬂé&“ﬁl?ﬂe §5n %F HtavEddy gtdhx(ﬁfhdgﬁatlon

proterns, or exanpl e 't abi'lity to degrade
suxoﬂaltemrmr@ﬁmhn}e ph&ﬁfbnxgml:salhne elmctbmestaﬁhwhtea,rceremoplsc&rme d(BASF,

EXOX proteins of the_inventjon are predicted

Palfsa)p%y,aéi ) PERiOsPhafe hbﬁﬁersﬁéﬂm(BBSb I pH £as56. the Comp@sigpn must be

stefife 418 ShAITHB IR (S B il Rad) e LAt QR <A it BBCEible under

thevdontitions ofymamefadtinztand atoinageaoid mush baprwmvexi agadst dontammatlon by
.(except AUG ch is_.ordinaril he only codon f

iSO GBI Al A Do BT GEV RSeS| Gaey L BS &Rk st or dispersion

me'dﬂﬁ'i‘tcéxﬁﬁhm'gofo?‘éﬁdirﬁpl@}’w%ﬁ@ﬂﬁﬁéil bEIGENfS S ample, glycerol propylene
Furthernor €, individual Substif utlons del eti6ns or

glysdand beed \phlycmylﬂnt: ginOhdud the like),end saltahlmglluemamhmof The

erc no aci.ds (typigally ...

prahgt B iy RSB i S e Emple, B RF § Sging By Koithin, by the
ma@it&naiesos@e H&ﬁﬂr@d @ﬁx@lcle%@zbﬁﬁ ltiveAdasy 6f dpersibR asd byhirnhBe of

the alterations result in the substitution of an am no
surfactantsyPrayentiehelthe agtion ofinpirtogrgaaisimssan be achigyedttyerarious

i.n C

antﬂjsa?fé‘r“lta éé{;(’l aéﬂg.bn V& %B{& Qﬂr{l@ ar{b% ?%@gﬁéb&lt%ﬁl ﬁ)henol ascorbic
acidthanérosal amid dhe ElSd @Uﬂﬁny bmes dt wilhied prefes4bMé toaihclhdé isotonic agents,

activity. Such EXOX proteins differ in amno acid

sequence fromSEQ ID NGs: 3, 8 9, 12, 15, 18, 21, 24,

27, 30, 33, or 35 yet retain biological activity. In

one enbodi nent, the isolated nucleic acid nol ecul e

conprises a nucl eotide sequence encodi ng a protein,

wherein the protein conprises an amno acid sequence

at Ieast about 45% horml ogous to the am no acid

o Y N~ 1 ”~ ~ A~ A - A~ ~ A ”~ A
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SEQ ID NGs: 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33,
or 35; still nore preferably at |east about 80%
wohoosmhiggous to SEQ I D NOS: SEQ I D NGs: 3, 6, 9CTAR2004/602963
18, 21, 24, 27, 30, 33, or 35;even nore preferably at
| east about 9096honnlogous to SEQID NGs: 3, 6, 9, 12,
for eJe@mples sugats, pelyalcpliols 3ach 3nanpitoR 5orbataly omgilmprcéfomdabm the

com.ga& 13%§Jr(l@gg%ﬁab%glﬁlggg? 8nje§t§f)1% Egggl abtr(g Cgh?about by

inclildifig & the @6ingodiibieanhgenehaodilng absorpiEX for atampk aluminum
honol ogous to the protein of SEQID NGs: 3, 6, 9, 12,

monpstearpte andigelapin. 27 30, 33, or 35 can be created by
i nt '
5 A B B Y OISR oo
(e gSEQEIXIDXI@Jtelﬁ or anti-EXOQX Mtlbdkl&) (e rélﬁureﬂ @mo3Bt in3A, appropriate

34 such that one or no aci titutions,
SoIVBIIV I DO BB ISrBFE PRI ROk B EAuEd dellowed by

ﬁlte%d%é‘ilﬁaﬁ&ﬁ‘.%bﬁﬂ?, &i8periisnd HE g%%@%y' 1Hé&p§§@x me NeBve
3, 6, 9, 12, 15, 18, 21, 24, 30, "33,
comppuamtbimtala stet lenichisdsthateontainssa sicedistiersion mstdlum and the required

Otheguhlﬁﬁ‘a?(f Flﬁg ifrsq_x,‘,t C%Rereg%%;?at%cgﬁb%u%aiﬁﬁgésgﬁ? Ht%rigcl\&avders for the
prepakdiivhi of dick il inj eatadleBadMlRioAl, rAdtBody ofiPépardtoddr€ v R4Uum drying and
non- essential am no acid resi dues. Si ngl e base

freezBeing thet valds amewéﬂmfgh@ préivedagTediontrdvs atyAdgisionalkdesired
t h di
ingrg OB o 8 pro AR AT ANAOBR AR ' ey “occur bn

t heA cade pgeplaﬂlgbﬂ of célhﬁ;ltutﬁiﬂeﬂmm:ﬁmdf mmyﬁ)rafansgemc fungi
non- COﬂ erva SUb ut i A "consery v.e
prodigimg 1EKA% bt B P oLroTRg, HHHTHE o8 GO Sehic TURE Producing EXOX
can Bt FihfistPeq B?arlfy' sﬁ§:e W{gﬂoﬁeaﬁg Grd St E MDD EorRFd MR Gefbrally

residue I's replaced h an am no acid resi due having
incladesiminkrd dilgérd or e eadihle duumrc’ﬂmmamlvb iendosados tgelatinicapsules or

refer. t am no acid h has. different
confpfesi bfR.@obRnRRThEBupschr o HeehtRisomiiilian iy cctive
com%b{ﬁhd &n B¢ ifleorpbratcasyiliameiReRs aftehden 84 thei fofh Bf taBR:tkrfoches, or
hese fam |ies include am no acids with basic si de
capsgtiesi Qgal cemgositiprssqapalsodegirenared usingsa fluidicanrier feriuseas a
mmﬁfl»g Caﬁéﬂ%ﬁm ﬁqmg cgm tﬁé ﬁul?%lalq'ler 931 #ﬁ)ﬂg& Sraﬂ?ag& swished and
unc arge ar s de c ai ns
expédqated Oir Wall@k&ﬂ. Bhameacewealin eompitrl:ﬂ@bﬂnﬂmg atgymt@,sanﬂ&),r adjuvant
cysteine), naonpol ar S|de chai ns (
matgrigls Al by lé‘&lé‘fl?fgas R ATERG FHBPOSH I ?h%tabl% Pﬂléympavlﬁﬁéroches and
the RRESM Bhal 5}§y of The fUll‘BWlﬁgem?erdy At BP&SHp odaa& 8r pglﬂﬂﬁpﬁ&lm a
st de chains hr eoni val i ne, |so euci ne) and
binder arcﬂutasonlsroda/stdhlmmll(lbsg .gumt tyagasantle or pélatmy, Iaaleacnprwt such as

storc 3BT e EErp LAk B el o R promtares

lubricdai $HeR ab Hla%ﬁ@uﬁﬁ(%aﬁfeoér@t&ote‘é 4 BIRlaAEQfkh s Ebllé’lﬂﬂtsn%n dioxide; a
am no acid residue fromthe sane side chain famly.

swegfeningragentsachyas gugroge or saeehasmponia flevaringrageatisuelnas peppeinaint,
i ntroduced randa along all or part of an EXOX

meth’@ ﬁ%ylfétg’ (Ué)ﬁ%tgelﬁsa UW'&s by saturation nutagenesis,
androk B@mirfigtitibaBY iMhalAidhSthe 3Bmpeurkis heedeivefedrin 6@ rm of an
bi ol ogi cal activity to |dent|fy mut ants that retain

aeroaelt spyaxt fjom pagssrgsl Aontainenychwsnier ovhigecontgns@suitable propellant,

0 2, or 34, the encoded

eg pr %ﬁs Sﬁ?lh %S;% %031 (clal?(%ﬁgsogg %@l Z&i’n’y reconbi nant technol ogy
known in the art and the activity of the protein can
be det erm ned. The rel atedness of amino acid famlies
may al so be determ ned based8dn side chain
interactions. Substituted am no acids may be fully
conserved "strong" residues or fully conserved "weak"
resi dues. The "strong" group of conserved am no acid
resi dues may be any one of the follow ng groups: STA
NEQK NHQK NDEQ QHRK NILV M LF HY FYM/ whereln

. o - o o o o
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In one enbodi nent, a nmutant EXOX protein can be
assayed for (/) the ability to formprotein:protein

WO pouserest i ons with ot her EXOX proteins, otherPCT/IB2004/002963
cell-surface proteins, or biologically-active portions
thereof, (ii) conplex formati on between a nutant EXOX
pr o8 ystemiaadmeniEX40kn cagalsel be by trakinudosa oablahsdeymal means. For

rot bi.nd to an. intracel r tar

Pk TSR sG PRI RS BBy fBToHriRL Bhe byrdeE be
per¥ted Rrefised Ri ths YormuMativht S@dicnetraréThe Gen@ally kﬁ’ovml {rAE art, and

EXOX protein can be assayed for the abllltg
inclpdegyfpgrample ﬁ@drmsn)ugq)@] ylmiastratiom detesgenise bide salts, and fusidic acid
deri; 8\5&%%51&:&(?0%%1’ . 1}{1)str t%ﬁ%%%la\ég qﬁﬁﬁsﬂ@& }'fll"\otE%)[ PGB! 61‘:11%sal

geordi iy TAvent 1 on 1ncld a po yp I"de

spray§<b|r uﬁbp@gltdribe Bofi tiumsdetinell %mumﬁomfthd:‘é&»&e pompp@fisiaceformulated

whose sequences are provided |n SEQ I D NGs: 3, 6, 9,
intojgintments, sajvesp gels,oof creams ag@eneyally 5‘9\‘&”1'831 theag. i nventi on

a

ool RS, A ek R Forhl o EposDete WA
conwaﬁlouhamlppmw baseSE(@hIachm buBter énd @herlgtycetides) b8 ret@ition

27, 30, .33, or 35 while still encoding a protein
mw?ﬁéﬁ”ﬁﬂﬂﬂﬁ?“ﬁ?yrts EXOX activities and physiol ogi ca

f ungtdn@REnbo@imet fiHO&dt versin Bﬁﬁ&rm@brebslea 94t cahlibrs that will protect
general , an EXOX vari ant t preserves EXOX- |
the £ompensragamst napigiseliampationr ﬁr@mtthq bpdyhsush ag @s;pdﬁn@léedaplease

osition in t.he se
forBaskip. g e FmbRR S it REPHINES ARy PR, Rigdsaedabe,
bioédifpatibEesSpdlythérs Yaw be Lsedesiichrg ethiylend @iyl ackadte rﬁﬁy@hhgdﬂnes
resi dues_ bet ween two residues of the parent oteln as
polyglygoligacidy golhggg,, nalyqrihpesers gndgal dactisragidoM for preparation of
L
obtaihed conneptciably. frdm, fHawmangie,cAAlea Corpusdtmncad Ndvlaé’harmaceutlcals Inc.

Lo i e G B S e S 5 1A
anti'b%@llesﬂoeﬂrm&d%})éaﬁ' alsd> beAlREd B PhRBhERLEMIPELEMSD e carriers. These
portions thereof, or derivatives, fragnents, anal ogs

candye mcpmdo@sondmteameth@smw'ma IthO,saeklllefénvbe pitofes example, as
roteins, which are necessary
desflgl?edﬁ a?ed’l’ig] 6’559?6 exanpl e, am nopepti dase
actityd és)éemﬂl)sﬁvﬁﬁt@gédiﬁ o &rMuRi®d YABH pailéntérabgiBUsiions in dosage

suitabl e for use as .inmunogens to raise anti-EXOX
unipformpeigase of admipisiraiomang ‘l‘iﬂfﬂfmltﬁzﬁ’f ﬂwgmag? BRigform as used

her&ft e RE t{) ;ﬁ%ﬁ&g@ didcPa: Gftid sslnte ,$ ﬁﬁ’i g&sfo? th SL&EL?H{ fo be
supernatants an appropriate pu |ca
treatid; Bgc}apmmmmaiuast eprpdaemnnecpquamﬁtwﬁtame tcenﬂsmmq wekulated to

anot he odi ment, r ot e| ns are pr oduce
Pfoﬁlé@dﬂﬁfi?%fgg thskgpeplic ﬁﬁx £G4 i assOGptQY} wgfé Fhﬁereﬂlar%dergeﬁ%mamal carrier.
Thegg);,ggﬁs . dz?i;% r e o8 WidbRhohe ﬁwex@&pare q?aﬁ@@bp &nd directly

chemcally using standard peptid
depsydenhes ile mwcmhqmesnsm ofitlsodctive ddmpcpuﬂdrmdmﬁe padticular therapeutic

R A LR I I RS SR N -

conPohall f6rQRE BEAHRK SndivRiuglsns from the cell or tissue
source fromwhich the EXOX protein is derived, or

subEhemucile¢ a«yd frmé@uquaﬁt@hemmxan cpi be msglmdsmtsr vegtdigand used as
the hzed.. The ua
send ALY 1ol Gpop AR s HPLR P &80 17 » Sy YR examprc,
intrBV&idas ihdctivg, 16€al E&Q}ﬁlﬂi‘d@l‘bﬁl(f& é b, U, PaténbBlop5 02 &4 T0) & by
separated from cel lul ar conponents of the celTs from
which it is isolated or recodfinantly-produced. In one
enbodi nent, the | anguage "substantially free of
cellular material" includes preparations of EXOX
proteins having | ess than about 30% (by dry wei ght) of
non- EXOX pr ot ei ns (also referred to herein as a
contan1nat|ng proteln ) nor e preferably Iess than

o g, P Y A o, . Y T
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bi ol ogi cal | y-active portion thereof is

reconbi nantl y-produced, it is also preferably
wosubstuesiial |y free of any constituent of therPCUiB200£002963

nediun1 e.g., culture nedium conponents may represent

sl BRSPS 7ot 5t L A b 02 L0 057 1999)

The ghéENattatipeprapardticene gapangiR gen il g idmlthetapy
free of chem cal precursors or other chem cals’

vectqr i ma@@pﬁb@&wgm BheANEOIPRISKA 5}08{ glease matrighinarhiehihe gene
a r
aclivBRAIGRICTy s SR ERRACAREmL R SRR BR coBp AW BERI R PEr YebEE can be
prodﬁrredhﬂadft frdml rcmombmﬁnoebmsmg,, rétfoeirhbwegtoag @he pharmaceutical
" sybst antl ally free of m cal, precursors or other

PTEPHRAUQH g 18olude; W&Ofﬁrcélg%\ W@ﬁ‘éﬁ’dﬁ 5@6{ Ve Sysem.

h ( [

o B e oA oy idectR oS 2, P T Spenser
togethérawitla structRo@sfortreeiministratgomecur sors or non- EXOX

chemcals, still nore preferably | ess than about 10%

chem cal precursors or non- EXOX chem cals, and nost

preferably | ess than about 5% chem cal precursors or
ExamplesOx chenicals. Furthernore, "substantially free

of chem cal precursors or otherchem cals" would

xam' ggmgd)éemnﬂ sland datexiplsoduct s. One of skill in the art

St ﬂ now how to prevent oxidation, for exanple, by
raWéé’B PR cals in an oxygen free environment.

Bi Alcﬁﬁicaﬁlsbmeam HibPurl OHUTV 186200, waAscRIR Y Sthdy. 7 HF EE392
peptides conprising am no acid sequences sufficiently

was WrgdoIshe nropagation cziélnq hasterophaget MEMIBIS (Broansiga, Weljiselares

Sw1t§]c WH) IAEf( @E‘@E Fl%tu mn ex%enl'@etnlgﬁ\ggrrgfggfo%gécp 1211156 %QZ %252(1 using

plasril phFPE20ChARbers pAkL i e léde HOWSI(I KNP, SIS CHAB dhibBSne

 ength X pr ot el ns, and exhibit at |east one
eXprmltonwrectyr pKJ 1&31 (Wq@rlﬁmhm et afy pldaMigrobiol. gBEYB HMI (§998)) were

porti.ons . co onmai n tif, with.at e
used P X s ARV PO b et T ST P B 0 Mk Py Pl Gameypttized
to enge@smumnawneaémmaxﬁwemotel n can be a pol ypeptide

that is, for exanple, 10, 25, 50, 100 or nobre am no
acid residues in |length. Mreover, other biologically
s, in which other regions of the protein
T rﬁ%hgg?aﬁg@eagan be prepared by regon‘ol nant tecﬁnl ques
anfl repalniategromar orofuboaraudags anfl lighil mhediaini (Bi@!Rad, Munchen,
activi ties of a Hat | ve EXOX pr.otej odi ment,

an e
Germany) eixEPTgMotepiadpctionof paqwasﬂfaeqﬂdltyéaﬂ Kemedigeonpining
0.2%3oppitefl Suprs 1 731, Fotche Teckmolopiés Iifmofitnal Lo, MO) as a sole
nitrogerbaidaattioal soyrch oNo lsaigwassaddned 8Edid Ilﬂediﬁm TBesesskilied id Bhe art will

15 8, .21, 24, 27 35 d t
recogieat P PosBPIe b 41t R pRsiear i slees FgPRe e guedivm. A
volufe f09 100l o Rquid $redRihn Wi inodlatedQvitiBPplugof %ﬁshly %I'owmg mycehum

fers in amno acid sequence due to natural” all el
in 800anlratssug igulbure flasksy dhe sultureswerngasabiated d Oiday Hiatt38°C, WIthout
Shaklbel ow. Accordingly, in another enbodi nent, the EXOX
Potein is a protein that conprises an amino aci d
sequence at |east about 90% honol ogous to the am no
acid sequence SEQ ID NGs: 3, 6, 9, 12, 15, 18, 21, 24,
Geﬂ%ﬂlcam‘c librages and retains the functional activity

N B R Rl g iy S

tern1 bi ol ogi cal activity" g "functional activity"
refers to the natural or no function of the EXO
proteins, for exanple the ablllty to degrade ot her
proteins. Determ ni ng Honol ogy Between Two or More
Sequences To deternmine the percent of simlarity or
honol ogy of two ami no acid sequences or of two nucleic
aC|d sequences, t he sequences are allgned for optlwm
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The am no acid residues or nucl eotides
waroosornespondi ng am no acid positions or nuclBOL/iE804/002963
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non- EXOX pol ypeptide are fused in- frame wth one
anot her. The non- EXOX pol ypepti de can be fused to the
woRdenm2ius and/ or C-term nus of the EXOX pol ypeptB20@/002963
In one enbodi nent, the fusion protein is a GST- EXOX
fusion protein in which the EXOX sequences are fused
with t%9-labelleg; nr@bemsmgslowf-stnhgn%ior(cgtmtsamnod et al., Mol. Microbiol.

1333 ISR FL Ao B TRAFERS rots ot il BBt uEp Hophage

DN ARG O el dtstess. debdtiba Oy Grossbeipee i GresiberdeR aNfclsit ARid Res. 15:6737
r ot ein is an EXOX protein containing a heterol ogous

(198'8). Hhyhridizewg feagment from EMBL2 bagteriephages were sabglonpgsato pMTL2I

S /

folofle stotdirc e dRER M AR e RIOTREY BY PR Hon
(BalgrehSwiteglabd). si gnal sequence. In yet another

enbodi ment, the fusion protein is an

EXOX- i mmunogl obul in fusion protein in which the EXOX

HREA sequences derived froma nenber

Isola?isrﬂtbﬁg [ rrmﬁjg ﬁfnugﬁfjl Eﬁ{pr otein famly. The

E)@)(fubmmamgﬁ quhganusf a3V As wereottgained by PCRaising@NAI ropared from

106 G&n bg ‘iﬁ}l gﬁ@ggr{%g %&g Sﬁg g,g‘{é‘ﬁ,g%“af?h&@mg g Epanaard conditions using

homélﬂgﬁfs%ﬁﬁéﬁdé}%‘dﬁﬁﬁn E@(Q&[ubh&@ R RN T tiBARIRhES (Table
on the surface of a cel 0 thereby suppress

13). BXOkundrdd ag of D@*i/grﬂél ultof zacickensd o dnfisenise ohgditueleotldes ata
EXOX- i 0 si on proteins can be used. to
concegratiop '333142 n%ﬂ&a §qu QBH?‘?’W“@W Mg |0 mMyeffpch ANTP)

I r
were (b R8I0k SOFERRTID g Eﬂﬁ%ﬁéﬁgﬁﬁga"?%%wﬁcmd S mM
MgCiby) of'é fjaeraéacmen aESd.uﬁiﬂs foff Anep T AQ IDNA @bl@@fdﬂ&éf(}’exﬂﬁl E\lﬂidr Zurich,
ul at

rompti ng or i nhibiting
SWltéqﬁmng)vwre a%%%@e reac{) 1pf MRS ‘“f?ﬁm‘ﬂfé‘gﬁts%élni"ﬁ a §alz Corfubjected to 25
cycleRl @b%* A Kiatde 5 mﬁ%{wg 4am. ?ﬁnyaeféoéana P ERA atwlo mm

produce anti-EXOX antibodies in a subject, to puri
at 72BXOX | i gands, and in screening assays to identify
nol ecul es that inhibit the interaction of EXOX with an
EXOX |igand. A EXOX chineric or fusion protein of the
Produgtiem of nevondminde IARBsluced by standard reconbi nant DNA

o FHEP ST AR Aaeeasc o BREE PP BGl gl the mutipte

clonihg s#té @ﬁﬁe N cAECP! Slafs s shftle veerdy SKII1 9NEtle RER PRIdUERSvere purified
nmpl oyi ng bl unt-ended or stag ﬁ r- ended

using @gﬁRmurnﬁeathn KjuRashe Diagnpstics) anshdigess ©higeyon enzymess for
whlcg %}elté I&i@g ge& éﬁ'ﬁgf ek, gbé‘& S th??“éﬂ}em{g clfltfx@%rhﬁagrsgfr?ble 14). P. pastoris

GSI 15 datioregén) twaas anaﬁsfdnnmle;seleafdperatmn leﬂglo el SlastyidEdNA
gatign._In _another enbodi nen usi on gene can

lmeaaéedswwé 05 Sgpapyl reefﬂreﬁfwseﬁlépte@ ee mﬁ’uau@sdeﬁﬁ@nh@miﬂg\m (M

t
sorbifif, AR PRIy S AT PO Rt Bk e By O/ (UNB) Ffout aino acids, 4 x
10 5%. g\mg batinh®x lpPVdmnmotahrds (egg\ﬁex 103% (wbv)axfremlehgntaang/ acid, L-

et S e Rl e L5 e SRS Sobd e nertion

of th&é‘&i%frﬁéteat theCAOXE Elk&o@ﬁﬂﬁmﬁﬁﬂeﬁﬁﬁcﬂ ;ﬁa?é‘seE(’Cl:Uﬁ”/Q (wv PN Githout
et al. (eds.) CURRENT PROTOCOLSI N MOL

aminBlaOdea@ys JBHP6 VIV EYietisdhs% (189 B)ethanbl, 8%v@v/y) mnase) The

trans%n?l eSSI gﬂsggértoglr(ﬁ@%@ﬁc o 'ﬁgnfgl (?nlé)lzé‘ ?h"a' ll(%-la carbon source were
assurRéd wﬂﬁ)ﬂfahrﬂfh)a coﬁstﬁxmﬁ@@&wcﬂgedaugdnehﬁc ﬁ)@at@brpmn&%ranon events

cloned into such an expression vector such that the
fusion noiety is linked in-B7ame to the EXOX protein.
EXOX Agoni sts and Antagoni sts The invention al so
pertains to variants of the EXOX proteins that
function as either EXOX agonists (e.g., mnmetics) or
as EXOX antagoni sts. Variants of the EXOX protein can
be generated by nutagene3|s (e 9., discrete poi nt

= . o a1




protein). An agonist of the EXOX protein can retain

substantially the sane, or a subset of, the biologica
WO awsiovi2si es of the naturally occurring form oPCT/BR0EXD2963

protein. An antagonist of the EXOX protein can i nhibit

in tl%%gou/?}; llogﬁgy £c1ﬁ$8}e ngg regteolnn %aﬁ%f%lghé%wgre grown to

nearcsempaiant (O 2§ atd 0ddim)gat 30°@ il OAS bFf g@%@r-bmatyemmedla 0.1 M
trrenber of a eg*luléﬁisrgnalrng cascade, which incl udes
potasgjumphesphajehuder at i ¢, Capaining 10/0161"’64) crgaSé §Xtrast,f2% (&/v) peptone,

1.34 d'430} o
PP YRS G S o Ao gy B o
Werft/\hztrhesaed@dr rasuspémsied my2 mlof bechmefmddien bvid @g%o(arv) methanol

tre e.n C formof the
‘“S‘%‘?otf SRR, zgm{ ‘é\ﬁglrat%‘f f&’é%ﬁ?%@tfge ?rt{a s 8{igpyhation dhg sypeEnatant was
harvested atbdebied for\Wrbtint ;18 dutabH oa!
EXOX pr ot ei nsVid Var |Ignt s of otﬂ §é38 E?(%;Q(}E gréé{]g}eggﬁ%gﬁt ﬁeBﬁdase
enzymps Gt Gre Arosyced inHarge mxaitiss nims4QY I(lbcajl qultnieneipemsianor
as EXOX ant agoni sts can be identified by screening
conmbi natorial libraries of nutants (e.g., truncation
nmuTabled) defcribee madaslsased Grlike é)@tesE%%fmeochﬁhfén@gﬁph P
or. antagoni st activity. In one enbodi nent
Pastpasi egated |ibrary of EXOX variants is generated by
conmbi natori al nutagenesis at the nucleic acid | evel
and is encoded by a variegated gene library. A
variegated library of EXOX variants can be produced
by, for exanple,enzymatically ligating a m xture of
synt hetic oligonucl eotides into gene sequences such
that a degenerate set of potential EXOX sequences is
expressi bl e as individual polypeptides, or
alternatively, as a set of larger fusion proteins
(e.g., for phage display) containing the set of EXOX
sequences therein. There are a variety of nethods,
whi ch can be used to produce libraries of potentia
EXOX variants from a degenerate oligonucleotide
sequence. Chem cal synthesis of a degenerate gene
sequence can be performed in an autonmatic DNA
synt hesi zer, and the synthetic gene then ligated into
an appropriate expression vector. Use of a degenerate
set of genes allows for the provision, in one mxture,
of all of the sequences encoding the desired set of
potential EXOX sequences. Methods for synthesizing
degenerate oligonucl eotides are well-known within the
art. See, e.g., Narang, Tetrahedron 39:3 (1983);
Itakura et al, Annu. Rev. Biochem 53:323 (1984);
Itakura et al, Science 198:1056 (1984); Deeet al,
Nucl . Acids Res. :477 (1983). Polypeptide Libraries In
addition, libraries of fragnents of the EXOX protein
codi ng sequences can be used to generate a vari egated
popul ati on of EXOX fragnents for screening and
subsequent selection of variants of an EXOX protein
In one enbodinent, a library of coding sequence
fragnents can be generated by treating a double
stranded PCR fragnent of an EXOX codi ng sequence wth
a nucl ease under conditions wherein nicking occurs
only about once per nol ecule, denaturing the double
stranded DNA, renaturing the DNA to form
doubl e-stranded DNA that can include sense/antisense
pairs fromdifferent nicked products, renoving single
stranded portions fromrefo ?ed dupl exes by treat nment
wi th nuclease, and ligating the resulting fragnent
l'ibrary into an expression vector. By this nethod,
expression libraries can be derived which encode
N-term nal and internal fragnents of various sizes of
the EXOX proteins. Various techniques are known in the
art for screenrng gene products of conbrnatorrm
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Table 14

gene libraries generated by the conbinatori al
mut agenesi s of EXOX proteins.
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introduction into the host cell, and thereby are
replicated along with the host genone. Moreover,
WO censtoad2s1 vect ors are capabl e of directing thePCT/IB2004/002963
expression of genes to which they are operatively
I i nked. Such vectors are referred to herein as
"expression vectors". In general, expression vectors
of used in reconbi nant DNA techni ques are often in the
formof plasmds. In the present specification,
"plasm d" and "vector" can be used interchangeably as
the plasmd is the nost commonly used form of vector.
However, the invention is intended to include such
ot her fornms of expression vectors, such as vira
vectors (e.g., replication defective retroviruses,
adenovi ruses and adeno-associ ated viruses), which
serve equi val ent functions. The production of a
functional proteinis intimtely related to the
cel lul ar machi nery of the organi sm producing the
protein. E. coli has typically been the "factory" of
choice for the expression of many proteins because its
genonme has been fully mapped and the organismis easy
to handle; grows rapidly; requires an inexpensive,
easy-to-prepare nediumfor growh; and secretes
protein into the medi um which facilitates recovery of
the protein. However, E. coli is a prokaryote and
| acks intracellular organelles, such as the
endopl asm c reticulumand the gol gi apparatus that are
present in eukaryotes, which contain enzymes which
nodi fy the proteins being produced. Many eukaryotic
@goteins can be produced in E. coli but these may be
@roduced in a nonfunctional, unfinished form since
gl ycosyl ation or post-translational nodifications do
ot occur. Therefore, researchers have recently turned
eukaryotic yeast, mammalian and pl ant expression
tens for protein production. For exanple, the
hanol trophi ¢ yeast P. pastoris has becone a
ower ful host for the heterol ogous expression of
oteins during the [ ast few years and has been
tablished as an alternative eukaryotic host for the
Xpressi on of human proteins with high-throughput
chnol ogi es. As anot her exanple, plants are being
ilized as expression hosts for |arge-scale
t er ol ogous expression of proteins and offer
tential advantages of cost-effectiveness,
alability and safety over traditional expression
stenms. There are currently a variety of pl ant
t er ol ogous expression systens including transient
pression, plant cell-suspension cultures,
conbi nant plant viruses and chl oropl ast transgenic
stens. Wiile proteins expressed in plants have sone
riations frommammlian proteins (e.qg.,
ycosylation), there is currently no evidence that
ese differences result in adverse reactions in human
tients. See, e.g., Julian et al., Nat. Rev. GCen.
' 794- 805 (2003). Anot her suitabl e heterol ogous
pressi on systemuses insect cells, often in
nmbi nati on with bacul ovirus expression vectors.
cul ovirus vectors avail able for expressing proteins
cultured insect cells, e.g., SF9 cells include the
c series (Smth et al, M. Cell. Biol. 3: 2156-2165
(1983)) and the pVL series (Lucklow & Summers,
VirolQgy 170: 31-39 (1989)). Host cells of the
i nvention can al so be used to produce non-human
transgenic animals in which exogenous sequences have
been introduced into their genome. The transgenic
anlnal IS a non- hunan ani mal , preferably a nannal
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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.
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chi ckens, anphi bi ans. Methods for generating
transgeni c aninmals via enbryo mani pul ati on and
wonvsre2snj ecti on, particularly ani mals such aBCTIB®P4/002963

have becone conventional in the art and are descri bed,

for exanple, in U S. Patent Nos. 4,736, 866; 4,870, 009;

and 4,873,191; and Hogan, 1986. In: MAN PULATI NGTHE
Purifidatibh oEb&IeMiDicatd.&Ps i ng Har bor Laboratory Pr ess Col d

met hods re used

S&r&:ﬂ qurptsﬂ pEﬂteleN F{gpl ﬂOaTHL% iPASIORS (R gre sppq{ﬂ:ftglnt were concentrated by

ultrafﬁ@&i&rds&g@ip)&ﬁﬁ&in%llg}ﬁ e DIERR] AMRErEVKAIDY Aembrafe 7\‘§(§ kDa cut-off)
he met hanol trophic Pichia pastoris. P.pastoris

(Mlllllpewn Voﬁmmb wluerlw)a%mnsﬁmm vigs Waghed oth S0eM TrlS-HCI pH 7.5

and a@g}}eggﬁ I elpfl%ggen fgr?rtg]? %Iamr;lg}e Pél enciP 0 ggltzerland) column
equlllBﬂﬁécD\K/itﬁ tHer s@ﬁféfbﬁﬂ%ﬁtAﬁHﬂ wisBinf; itiesdo iR Sithesd M TASECI, pH 7.5, elution

he pastoris heterol ogous protein_expression syste

was p@ﬁgn@@‘,@t}@, Bé@ezy»grghpmqqf ,950 M %@Cb@m fleyggate of é ml/ng}nSThe different
LA R BB SR B SRy g i i

Leucinef7einginc-el- mﬁhlyk:oamahﬂ (Léws AMQ x 3t dupstrane ket EAPh,yontaining fractions were
I.nvitrogen. Conpare o ot her euykar otlc e res

pooledy AfgrRONCHEAHPR it %e%wa@mm gdbwithga ace! Amicon YM30 .

meml%gfzémﬂf\kaﬂ Mewih 8oRNEPHOX, FXT 8, B0 128P Q‘n'r?ctt %s WddBd on a size

teria nor the viral contam nation problem of
excluﬁmnSapcrssep@ BHLCedlunm GArhershane hdrnagia) andslution was performed at a flow-

rate og gr ! hﬁrrng{hsﬁ%g(?rﬁﬁfﬁégggéﬁ% g UL | EﬂaBE gngteli]%fgacﬁve fractions were pooled

The 155 by eOna Rnséridfteins aghalédime 0 011 D ak1Gh aiqedtiicdd concentrator witt
al cohol oxi dase (AOXl) pronoter, which controls the

a 30 IgementtafbEMidlaise) 3t 47 Cphier Wxiprtbersfunetionnl ehamsiRsizabat. dase,
:Tgﬁ gﬁ gﬁ%(rg%%e;% %gn o?&lgt.sf\ﬁt egl%h fsfehg)%’ gﬁﬁﬁ&tlog V\t'eaE %erformed at 4°C. The

secretetl prdteing fiompaDamtiof Aqaispols atlkmfelsﬁ}b@nz&aﬁavere SOIm‘eni?ated by ultrafiltratior
pastoris expressjon vectors.. Since the protein

usmgapo"emhcea celh and anUltrage} Amigog YNI3Omembrape, (@é@%wwé@t(whpore
Volké@&il %Eﬁ%?ﬁg%)n gh@ oBGentBLiWBwdsh& ih TBOLALF20 n1 sodium acetate, pH

geneti ca neered P. pastoris provides an
6.0 arekapplied it a MmerQrSBPhaeoslecﬂAElersham lexxpacas,sl])uhn:néqﬂ,t Switzerland) column

eqml@bag%{‘eﬁ@&qayqegq@@a égﬁ%ars‘ %%MO@M Tris-HCI pH 6.0 buffer,

the eryRie W4 chite @ANRNL18{8r S¥dientof OC@DlM NACO D A6WThte of 1 ml/min over 142
protei ns have been produced usi ngS this system

min. [The|diffiirers frastiameuted iom the AdonorQ;Sepbarass @lhluan ieere spsesngd for
enzyr&%t a%g{/ tg\nuPHg g&ﬁ%?g Wi el?!{)_] gurgwl.ét\ﬁ%lggtgm£x¥r§ @“eze\r(lrsrﬁ]t\{lac& B substrate (see

belovwdema [LyFe doritainiig! feastibay were pooleandftef (foInGd:rftfahon in an Axmcon ultrafiltration
purification of reconbi nant proteins ex essed in

cell witheandWltacelysicop Y Mp@ membgang agd waphing yithddas. dhe bAPexiact was loaded

I {
on s SEELE BB 200 PRLES o larpasywigg 0 sodium
acetafei pHl6 OQuﬁ&phncﬂﬂutﬁ@BP)is perfoamkil at 4 Agw-rkierof @2amp/irén. Theeeluted active
expr essi o ol ypeptides in.frane with Iutathlone
fractigp{ i ogled Ehd K RORMONES FBjeckErD Aciet B EEn ater
concénﬁ%g&mooar fhAVOfunld G0.£ YrG1 ﬂaga‘x;&ﬁﬁ@dn hbédfator WilF£80 kDa cut-off

nondenat uri ng condi ti ons by i nity chromatography on
(Millipore) at #ione agarose. Furthernore, this vector

o b Pas AR BVIRPEAT o s MR, 8D i fppron. s0 mi

NaCl} Bl £3BL R i with ShperddRroned Péak M&beues a 1619 %ﬂﬂiuﬁgofqmm activity
the vector used, a thronbin, ent er oki nase or Factor Xa

pr ot ease cleavage site. Thromnbin specifically cleaves
target proteins containing thetrecognition sequence
Leu-Val -Pro- Argjdy-Ser (SEQ ID NO 44). The

ent er oki nase cl eavage site i s Asp- Asp- Asp- Asp- LysJ.
(SEQ I D NO 45) L|ke enteroklnase Factor Xa cleaves

' ~ o I o




10

15

20

25

30

renoving all vector-encoded sequences from
appropriately designed constructs. Al of these
WO eouEpnest are now commerci ally avail abl e i n a PCTB2004/002963
purity to avoid secondary cl eavage arising from
S
was rft)‘t’ pﬁ%ﬁéf%{da@%e@ E@{ht%&e}%%\? %héﬁ-{%fagéq\gﬁ@h’gﬁf{%%% Q#Erdcf‘eq%ltmg this fractio
with mnweodmmtacetate the shinptel ngsl eeptphdd o tHezameiMartaf) calmmuavith a wider

s e b SR R S A AR L0t s 7

15 mAcoffebpondtipito 7OMMAOGhMOTadY dn@raHebid fdaR ehd@Sat 150250 mM NaCl (with
proteins which invol ves exopepti dases that cl eave

moredcieipt ¢antent)s dhe facticn at;i' 0f 149 aCRL Qletﬁwmliisi%mmm on fuperdex and was
therefotégg(&gcgwqh pﬂrag?’, ngtgﬁled jibgng tall“ g 2'3251 gSIZtSB%M NaCl gives two active

fractipp@élufiOredpartivelaat 94-49 @if (Podkal) an&xBOhiGU@'ﬂ (Ptak B ohBuperdex .
al ways necessary to renove the short His affinity tag

(mhatever the number of His residues) froma

. otein after purification, there are sone
P’°‘%§%& { | ony&rsuch as structural analysis by X-ray

CrBrsteil dxpeapinre analiéR® by\#Te8-B AGEwithla soparativn ged gf i 2% polyacrylamide

desirabl e. . The same thjng .is al rue for_the
Gels gt siinpd 1isk Q%egsassef dlyaft wpe R0 s Ranh 5‘%&'@/&%@6@6 F digestion was
perfc>§rt1{e<13asolltt1 re@iBYsl$ UBRBEE MRYas'Ral M. Ehxtxfdnﬁlvﬁélobfétnmmsw 4815 (1998)

acid at could be still present and whi ch coul

related to the expression systemused. A nore recent

ch to affinity purification involves utilizing a
We“fg'ﬁhgﬁ‘%atl on reaction between a carbonyl group and a

nUT}féCxﬂbIﬁbl\Mtéshwéféﬁirw stditeall witt Re@Pphidau and ERUAS or protein bands were
| es of amno acids with two vicinal nucleophilic

markg¢ zvyet @ negdleylpagunablefs wersparfosmed Hsing FAbhE antepre gid dkalimne phosphatase
con]tP Lét{eg{gé %tﬂ'ggﬂ\;}gf%q {B g zigﬁ?} ?&Séfdgye-%\ﬁ?l%e e(aré@a{]é}ttiarabblt IgG

(AméxsHaat Prhamlacla)/si scoralary labeled amd)cxdlesskabmemtleem dmmuemd rulLAP2, A4.
an ap riate resin ee Villain et al, Chem & Bi
oryzag sgergled E(atlzee&yea%‘atﬁ 0 Abiorizag sareied heuE prucse (%0 of the
mng2ﬁ¥§n fandilyf ('If)cfu‘i’nasg’él‘ Rl BosH MRS, EQ@’I -279 (19%) M&%rn'iﬁ(ﬁl’éﬁy Eurogentec
0 reconbi nant protein, or of a protei n”(pepti
(LiegebBelgiay) usingghueified a¢compmantenzymeper it s t wo- st ep
purification: (1) purification by coval ent capture;
and (2) renoval of the di-peptide tag. This nethod
Amiddpeptitiaseedctivity @8dayr ecovery of reconbi nant protein in
its mature form wthout the di-peptide flag sequence.
Refminppemidgseantivity wasdetepningd gsing ddfergt dtuerqgsnis asmineacyl-4-

methgfégt?rﬁ&rype a.tnnge Hm\%ﬂ%s d& p%E{uﬁe%laﬂﬁ tﬁe mg&rﬁﬁl&ql%\e&g)eaqﬂm%emc substrate

nore am no am no acl

Lys(,QBZ)gf&b&’@bmle fomlaylﬁe muedﬁﬁlaﬁ@n afymimopgitiade PactivityhStaekel e al, Ady
sible sec ne, by using the reyerse

Exp. M@s Beﬂly‘tzlé 1583 (1\99@ f’ét substgates wersfEonEReshem diubepdorf, fwitzerland).

SubsHac‘tg droldf E@l'uﬁonst\b@re #)%p@}edra?ﬁqrﬁ cP(Srﬁ 2% Yie &ccﬁtﬂlﬁq‘lbl‘{datt%ns of the
refers enzymatic activit talyzes e

mamdatdirer ami stdired: ae-ZOFCn’ﬂreeearnonamamrd soritainedha eoncentratmndf 5 mM

substEash bk rivio PR (o e el SEEDRGRT s HaeTdipopfhe cleavage
actwft?{J ?{ sg%rx%naﬁﬁé fork §u‘3§rﬁ£s2 i3 L1 6€8PAM THs- F—f@tbufﬂ:‘f]&tﬁﬁsted at the

er nodynam c nditlons, proteolytic enzynes
optin pHaY €ach DA Gﬁtvpereﬁt?e@id}&)l AﬁaOthéubatlyn a7 °€Xfaﬂﬁd) mimfth@reaction was
proteolytic enzyne with reverse proteolytic activity
terminated py pdding Swh ot Blapigl aceha aeid @nd the reegtionaniyfuse was éllwe‘t with 3.5 ml of
substrate specificity based upon positively charged
| ysine and arginine side chains. Trypsin is wdely
used in the manufacture of human insulin from porcine
insulin, whichis simlar to ®he human form except the
| ast amino acid residue in theB-chain is al anine
rather than threonine. Reacting porcine insulin with a
threonlne ester |n the presence of trypS|n y|elds a

o o T .
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In some enbodi nents, the EXOX proteins are used to
catal yze reverse proteolytic reactions. In sone
WO iopsoiaeies, the EXOX proteins are incubated VAATNB2004/002963
pol ypepti de and one or nore am no aci ds under
. 2y o .
e P e S PV e bRl £
spectrofliorpplagometer (Rerkig Bliner EXGOXlymrameten Luoich,t $veitzerlesdrt an excitation

o LTS S S A g O v
syntletic AFCHSRuded té ABeiEUR Rbsk&d AM@ THR!r¥leeRl iddfoBNBldHroanilide was

The EXOX proteins can al so be used as a coupling agent
meagugechafcinepeitasionyprveleagibrd 34 0ingsandoangiaissien wan¢laegthof 410 nm. The LA
. &.pol ypeptide,.or a onpos| 41 Wi an accessi bl e
oot Qi St PPreieen ot hraflEY oL R AMRC BT BT SRE o
NUGLIRIE Q 5 Aetatls IR BAH 1986 adeXiBf o AEFRéM LARNEwRAlVariEX Aninoacyl-MCA
anti bodies (alsoreferred to herein as "active
compasteen (1l ¢0 LewMEhas¢dasastingard. and deri vati ves,
fragnents, anal ogs and honnyﬂﬁﬁ i?ereof, can be

i ncorporated into pharnaceut’ Caf conpositions suitable
for adm nistration. Such conpositions typically

Ceuptiatee e raugpel d nacied nolje@iNm, Prudia@in, OfpkLAP

apt-poty—anRg—a—phgffRceutaalty—agaoptabl-e—gari-ef
wR BN o o | phdT R ettt By —act ot able—cariter iop |
IfeeaMC ™ 'l Pe 817, i 1321~ 6.3
Al CO 1 1101 ulﬂ% alty afl 8CI I DUI4‘9::IIL S, Ulz?B c1 Sl h)bl

MRG-&hvicC oat TNys, R bactepat—andsgmt T unyal 7aueghs

TS RcC and abSor@|T o dehgyT Mg aggnts,  andykie i Ke,
' i Th pRarimaceutjogal  admisRijStrati qpa 24.6

SThi-ANICE Car|ri ers gar|e deschped 1 niyfe nost Betent 44

edyi-Amic of Rem ngtsm|" s Phanmceutieall Sciences] asss

stvepdmrad r efler enew.tlext 1 motshe fieltd| whi chites 46.1

i aseAM@Er at ed her ¢i46 [by ref®Brsence. BBef err ed 26xanpl3ag

o_fGll_sAth? carrliers #®9|di |l uel¥’®|i ncl uééd,| but arté9not 50.7

| Asp-0B€ t 0, wat er 3-85al i ne, ORilnger' 9030l uti on8$ 0.9
dSW-AME€e soljution,3-7dnd 5% Hilgan se®@mn al buni AQ 4.7

7

IinihAMl‘ﬁ:q and non4fiueous vehicl es9diich as fided gl

v

-
~

p—
N
q

79

be lused. e use 3B lsuch l&égh_a_and_Sé;%:ntlg‘l-g r
rdMLout i datly P8l ve sullddancesild well '/Q:. ZNMJ—L—-ZI—'I 6
1 kbe-éMC EXCQr\t | olr'f F ao%?r h\?gmt : Cna! Ié : 3‘18419

t |0.\é': eofpoty US’FJ

iy
X
5}
<3
_;T
(VS]
1
W b9

L..umotb-llp: atéﬁL.54 167

& . el :
?HKHWIIL dalify att Io\m L;UII}JUld!O?. deIO.@JI >U DT 0.0 0.0

LystABPFPPRopN & Tt O i [E CONMPQSi[t T oS o EMCapsut ghTom o0

technot ogies are alrso W dety appfied im many
i ndustries. Exanpl es include pharnmaceuticals for
Effecooft vavidus dhemicabeeageftsanugsPs pi gnents in foods and

beyer.ages; anti oxj dants in foods; and controlled : o
¢ ol pnd meiallic caﬂg%wsrﬁé%e-mu%?f il hi €12 Bap & | gnin at 37°C.
ThedN &b XOARSH 2 &Sm BN EndTIc6hQRRRES LN afhRled RRér RRREG" ih_&jt%'ﬁtion for 60 min,

particles, which contain an active ingredient wthin
enzynteeacpiaity ek eeanitred as descrahedaabheel Tihe inthbitgrarnd thew concentrations tested «

iG] RS et S0 ST B ERHACH) 2 b R TISIE) S00 it bestati

Bacf R SGAR | bRl EITIA RERA0N 280 TR B (PEEREE Ry oy lous-
guani@heButflamided (BPARERCIOOIM ddupeptifp (Bigihb) 5 nil{1/I @1 ortho-phenanthroline

~invention is fornmulated to be conpatible with its
(Sigina}, 6AQ e pehlozomercadbangpistacit (Stgma) EkhpMeaepesntin duligma), 40 uM

Puash et b TR (rBene BracBEER: 8081 BrgK (Racty Disgnostics). Cac

i nhal ation), transdermal (e.g., topical),
transnmucosal, and rectal admnistration. Solutions or
suspensi ons used for parenterd3, intradermal, or
subcut aneous application can include the follow ng
conmponents: a sterile diluent such as water for
injection, saline solution, fixed oils, polyethylene
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and agents for the adjustnent of tonicity such as
sodi um chl ori de or dextrose. The pH can be adjusted
wowbishigesi ds or bases, such as hydrochl ori ¢ acPdT/oB2004/002963
" Sodi um hydroxi de. The parenteral preparation can be
egh u ' I [ : i
MgCRIeECEp L, ZHER,NGE ), CLERASER B cPRER o Are fhf and 1 mM.
c Graptesi & dedails thethydrblytic factivityng fati ffedehteEXI©OX siim eyntesence of various

sterj.] e aqueous tions, (where sol.ubl e) . or
protegi Qb LS SN hau A 150 SIbMLS Lokt 2E5Y B & Seds aercentage of
the adtiva T 8btRI] eREyrdtRIreaRioh WifouRihii®e! utions or

di spersion. For intravenous adm nistration, suitable

carriers include physiol ogi tabled8l i ne, bacteriostatic

wat er, Crenophor EL(tm (BASF, Parsippany, NJ.) or
InhibidroSphat e buf f er ed| sallAme| (WEBE) | rul. AP H| thL LA @XLAP he
EDTACAHMOSI t1 on nust b skeri|esgnd shpulld ke f[Tugad {0 the
EDTASKL@NT (hat easy SyTihgeapi LTy €xj STS. §T [Tugg be
orthopheramh el SO L Te_Cpnai,tiofts™ pfmanpiaetyre [ang st or age
S T Th R s M B M B O
Bestatip 300 WM, ' o “can bel a Lol vienBSor aﬂéhg?s?bn MET M
Amase@n 0B UMi ng  for exhnpPe  Mat®r etha L 17 pgly8l (for
-chlogorrepriitenzoiglagid 8000M | pralpyl en@6gllycd?, |ando | ilquitd
E 64 1900)Met hyl ene gl yco], 3nd th&1likelo3 andi9uijt a¥l e
LeupepindD0IidS t her eof . [Thaipr opemif | |ui gh3ty| cam He 86
Pepstafi IGO0 Ned, for expnpie, by7shel up of a4 cgateag|such
pMsFa® uMeCI thin, by thp mg ntlengpcel ohgthe {gquir
Benzalfhine 46 [ o1 Z€ | N_TN€ EASE[ 0l dTEpgESijon,ang bys The use
TLC E)Bwr actants. Pr v\le§g IETI Yiof :IAIE6§lbll oy, o113
TPCK&JQEL Ul gall! SRR ball"z??galbll El\é?gﬂuyiﬁgdf M :y?nv 10§

At Ay Al Aand = n Al ~
ATTU pUACU CIT'T Al AT CATTU 1 urT u.y U 9, T UT Lo/\ullr.ll <y

par abens, chl orobutanol, phenol, ascorbic acid,

thinerosal, and the like. In many cases, it will be

preferable to include isotonic agents,for exanple,

s ukphtes]7 gatailsahe bydsblytis activitysofrdafferentof X Os ér thietpodsenasrof various cations

. sodi chl oride .in th npasi i on.. Prol ponged .
using ]| eé‘bl\;}IB?tA. 8538 s&r:ﬁs rf‘(?r r%lg%ﬁca}ﬁl agfcigl Slygn 8 ﬁ@e egﬁené%ge of the activity of
contrbl dghbticRactiondyithdig bigeapnl N t he conposition an agent

t hat del ays absorption, for exanple, alum num
nonostearate and gelatin. Sterile injectable solutions
can be prepared by incorporating the active conpound
{e.g., an EXOX protein or anti-EXOX antibody) in the
requi red anount in an appropriate solvent with one or
a conbi nati on of ingredients enunerated above, as
required, followed by filtered sterilization.
General ly, dispersions are prepared by incorporating
the active conmpound into a sterile vehicle that
contai ns a basic dispersion medium and the required
other ingredients fromthose enunerated above. In the
case of sterile powders for the preparation of sterile
i njectabl e solutions, nethods of preparation are
vacuum dryi ng and freeze-drying that yields a powder
of the active ingredient plus any additional desired
ingredient froma previously sterile-filtered sol ution
thereof. A crude preparation of cell culture nedi um
fromT. rubrumor transgenic fungi produci ng EXOX, or
EXOX purified fromT. rubrumor transgenic fung
produci ng EXOX can be adm nistered orally since the
prot eases are secreted. Oral conpositions generally
include an inert diluent or an edible carrier. They
can be enclosed in gelatin capsules or conpressed into
tabl ets. For the purpose of oral therapeutic

adm nistration, the active cogpound can be

i ncorporated with excipients and used in the form of
tabl ets, troches, or capsules. Oral conpositions can
al so be prepared using a fluid carrier for use as a

T s T e o N 1 T T . Y 1 -
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the |ike can contain any of the follow ng ingredients,

or conpounds of a simlar nature: a binder such as
wonvsroeeasyst al | i ne cel | ul ose, gum tragacant h oPCTEBRDI/E02963

an exci pient such as starch or |actose, a

di sintegrating agent such ag,geqini ¢ acid, Prinogel,

or corn starch; a lubricant such as magnesi um stearate

or Sterotes; a glidant such as colloidal silicon

di oxi de; a sweetening agent such as sucrose or

sacCharin; or [a §fasor|l ngLasent spsap af pgAPEr M ntpkLAP

et bédﬁé‘hMy' al @6, (07 3p@e T aveiyng| Fajo 177.4
admit PEE;S&' Ol DY, [T at f T, [T ,Epnppunys s ar 161.8
gf'e:gggm’s Jghe Jgmot gt aerosgh SPay F5Om 1301
Pt Matid M oy M2l oo S S edhtai e oy

al s YoyMt r ans¥iosal d#02 r ansd@f-Am| | redkd. Hor 1658
tram®euossaM  or  t9l@nsder 3#8.0 adni #1821 at i o4.3peret r 8ftls
applagLilane tQ the.barri @62.1 0 [be 2081 meat ede.ar e [useddisn
t he {Znor, 08t | ¢n. 7%¥ch penﬁur ants sre genewally [knowsy.é
in tAe,aklv  and igRel ude, 119y exanpj_ge, Or s bangnMucogal
adﬂhﬂté&S%M on, gg&p JeNTgy, DI € 40 T ang, U difg7 7
acCl (Nia? K’fjAl }L‘ .1479 d[ Smﬁré)?dl dugg III SIT dl317.9n gdarll H§8.7

i hel422:0

it TR AT S DO E R 1§
act iEd ™ ounds 347e flor pidiSat dd i Bt ol nt défts, (10924
sal ves, gels, or creans as generally known in the art.
The conpounds can al so be prepared in the form of
suppositories (e.g., with conventional suppository

OptilmabpH of activity o£ BXOXDut t er and ot her glycerides) or

refention. e s for rectal. deli 0
R BT oz oy SEb e Ginsaistedhe Fflsend Morrison bufte
systeﬁlaemse& M&h@&n Widtho A RZ$1o1. tshe;osameqwm apRd Mﬁferrcéﬂhﬁ‘led three
el[imnation fromthe body, such as a control
compogprda wethfdififerantapKovaludsdiiledhatpningiteagthoo fouffer remalned constant

throuﬁ %uégt}gg ?@%&gq‘%%g% e%érlrnllr}/eg axheoéﬁ g% bu%eg ?Y% c?jg%%i/ s'glr,]ne6 to 11 in half-

pH uivit fictens@®s witk 1 MPHCY an hyldNAQIE SThepazk ot onditlons f@cdct:iwty on Leu-AMC
collagen pol yort hoesters, and §%¥Iact|c acid
substratesrshe srmeReabavaexesnt Bet the s hwtisr Wenzeplgord by ghe Ellis and

$ E0arhd ihie The material s
Morrgsggﬁg so(c%e %ﬁ?@?naegi cdomr%r cfaF]l a@{lr om for exanple,
Alza Corporatlon and Nova Pharnaceut|cals I nc.

Dl el iR s iRt OB 4hy T e A.Siomigarus

seme&ﬁ%hﬁ tigR8s.al so be used as pharmaceutically
acceptable carriers. These can be prepared according
to nethods known to those skilled in the art, for
exanpl e, as described in U S. Patent No. 4,522,81 ot
i s especially advantageous to fornulate oral or
parenteral conpositions in dosage unit formfor ease
of administration and uniformty of dosage. Dosage
unit formas used herein refers to physically discrete
units suited as unitary dosages for the subject to be
treated; each unit contains a predeterm ned quantity
of active conpound cal cul ated to produce the desired
t herapeutic effect in association with the required
phar maceutical carrier. The specification for the
dosage unit fornms of the invention are dictated by and
directly dependent on the unique characteristics of
the active conpound and the particul ar therapeutic
effect to be achieved, and the limtations inherent in
the art of conpoundi ng such af5active conmpound for the
treatnment of individuals. The nucleic acid nol ecul es
of the invention can be inserted into vectors and used
as gene t her apy vectors GEne therapy vectors can be

di oMNREk 0.9FM o | neJibi zdr cwfiﬁl;“ 1201 ni st 2501 or_cah’’:s

-+




The pharmaceuti cal

preparati on of the gene therapy
vector can include the gene therapy vector
woaes@peabl e di |l uent, or can conprise a sl ow r BCEaB®04/002963

in an

matrix in which the gene delivery vehicle is inbedded.
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Monod) and the nRNA was purified using oligo(dT)
cellulose (Sigm, Buchs, Switzerland) according to

wo ge@ndesd prot ocol s (Sanbrook et al, 1989). APCT/DB204/002963
was prepared with this nmRNA using | anbda phage gtl |
(Pronega) and the protocols of the manufacturer. Table

Tempera V\’ﬁ)tlTna Bpﬁut%qn%)&)xgum gat us genes encodi ng

am nopept i dases nom c DNA cDNA: ORF aa nunber

I the | en encoded f

( Bfg[ cﬁﬁltn??f ?e“?ne;‘egz‘ratnurc 1R%wFre cg:& é'mgr}e%nt?ytrﬂcéasyﬂlég Q?énzymatlc activity ¢
their meptltﬂa&ﬂ%fﬁwﬁbﬁﬁig)eaST 6Pthe a0 amy) willl Geic-2dQ0 (§ ﬁﬁk@ﬁat@@)'—?(ﬁ) 20, 50, 60, 70

b&g? 1488 495 3 introns (bp 106-231; 556-632; 917-982)
and 80°G o0, 3Band §Omip. 35, 108, 95, 257 aa fuLAP2 1557

1497 498 1 introns (bp 85-144) 2 exons coding for 28,

470 aa rulLAPl 1256 1122 373 2 introns (bp 157-226;
Pnﬁ@ﬁﬁhdﬂﬁayss exons coding for 52, 247, 74 aa fuLAM

8 1167 )%.‘88 2.introns gl p, 187-252; 1??2)0 1064)
Pratsq ‘ s aftb\pty(s\zas Bgast reg-usmg rgmsu eled &meﬁgm phosphate buffer
(20 nﬁﬁcﬁﬂtﬂ 4)anhe féhé%erﬁlx@&@i%nﬁfne& 0R208 0 rste 11z E%ﬁ%o}@ﬁ@of 0.5 ml. Afte

i mobi | ized on GeneScreen nyl on nmenbranes
incubgipr pck °§r dewodigestad sub@tratemcu)s praigitated yetrishloeragetic add (4% final

conc%%r%{ o 1?)' epa}{/%ﬁti) grlog}bt%gﬁ a:tgnt%%ygcrsé}al%&%ga 1o_nL,3 r | n eo.%ga/ce at 574 nm of
the supkBfdant w%ls ncRQFéd AV an&aﬁﬁ%ﬁoﬂvsy Sddimg 580 Eﬂrﬁsnﬁhfféi‘ €500 mM; pH 9.4).

associ at ed bacteri ophage DNAs were isol ated as
For perstieslipyenrpsty o® it 0é) ofroteclytis shiéviewss définbé asthatprdducing an

987). Hybridizing fragnents from EMB 3
absorE eolrlfl%oofc‘?z geé”\k/ere subcl oned into pMIL2l fol | ow ng

st andard procedures. Nucl eotide sequencing was

le 25 5 ridr [eiedproteq: I‘PURT rubrumand

pr epar ed \? % g\ﬁn%’gio%?alpﬁ‘gco%\ﬁgg P%%?O%ﬁ%% a sole carbon an

nitrogeasopee f Aftereld days of giomgh, taxomb@mdatt@lami&dmdn &Mhe dlSltlﬁ\@ medium was
uences of th

h l o d
BN TN TR T
substidte. DA proteOfytie AGtViBAPSEL BH dn @RS %Siﬁl‘ﬁﬁﬁe(fw PORYCINE tthd$henanthroline

at a concentration’of 42 mM a
respegfineky atiestiogtthat @emmmammomgses vend\ieofeteldnyhT. dddAyn. Western blot

analyf¥gP el te Skt i el g b ol e St sndgproteases of the
subtilisin fagnidf (MPROPIASE)INA of ﬂie\’ﬁﬁgaﬂﬁﬁn e IMERDPEESM36) similar to the

Zurich, Switzerland) were added. The Treaction m xtures
alkalig grotepse A4 Pemdshemsuiral metallopretgase NBHsaceetabby o conveaedSee Figure 1). In

addltlgn, alqugh §|£th‘§§'b§(sé1§5tgaégggugﬁ f"é %it%ﬁ\gg Q’ﬂé Leu- gﬁf%{v‘gsc dea}eged in the T.

rubrumemmrba suphtnataAP’s Expression plasm ds were constructed

by cl oning cDNA PCR products in the rmultiple cloning

site of the E. coli - P. pastoris shuttle vector
Exa 18 rubPim SE& a0 dfse Alfidiky €d using a PCR

and di gested by

r dbe mucleotode sequencesof Microdpoedn aasi teﬁiopm'teaze @enasshbyed 50-70%
. _..designhed at the 5 t he |msrs (Tabl e
simildlfy LRSToiBEus e uk b o4ng ik bijenandine Mneahising srgeiedyy 4. orae
and AShSLEADN I 88diAEn,Whd By, 10niP gncpﬂsﬁélr@?lm gerdéhowed colinear intron-exon

structures. Therefore, DNA sequences available for A. oryzae and Sacharomyces cerevisiae genes

coding for aminopeptidases were used to design probes for screening a T, rubrum genomic DNA
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i nearized by EcoR or Smah Transformants sel ected on
hi sti di ne-deficient medium ( sorbitol, 1% (wv)

wo ziezbresie, 1.34% (w v) yeast nitrogen base (MNB)IB2004/002963
wi thout amino acids, 4 x 10 % (wWv) biotin, 5 x 10 %

iora AR e 7 e B BRIkt Uy o tose s
by th2%ppartwistad) Fureigeus weas pesfomeehesinhg ecombinanttproteinef t he

construct at the AOXI site on mnimal nethanol plates

( .34% (wv) YNB without amno acids, 4 x 10 5 % (wWVv)

ExapRi4: CloRing %6r 0¥h &) en®BAMBE rubrah ai M) fidHBEASEAMindPEptidases
ranst or mants una e O grow on nedira contal ni ng nly

meTakdesol 9Aandal Pidetont apeirwess opmperisonsefivetovplABsit ai n
the construct at the correc(,)téT eig genom c | ocation by
i ntegration eventsin the Al s di splacing the

AOXL coding reaion These t to
AG—COoH-Ng—Feg-oh nese-1

near saturation (OD %Sigtilagitporlgentity30 C in 10 nl| of
M28§] ycer of - vaddPlyeqgst fwbdPd ((. 10NLABL asilibriphadhhat e
Enzyméfer at pH 6.0, [contai ning|1% (W v) ypast extradt,

ruLAP4 (W v) peptone, |[7234% (w v)72NB w t hol#l am no adi ds,

fulLAP® (VI Vv)sagl ycerol [and (wv) byptin). Celds were

orLAPI VEST g and resygpended in|2Z m 0f Thgsanme medijum

i £

Vibrld LAPO: ?‘(v/v) TEG ot inbg’%’:}d of gijy erot—and

Lo TP P~ P Af & v

Heuoaret—— or——=taysS—Artetr——=——aays of—heubatton—Tt he
super nat ant was harvested and tested for protein
producti on on SDS- PAGE gel s. Reconbi nant pepti dase
enzynes were produced in Ia?b‘éeéﬂgntiti es from400 m

cell culture supernatant. Table 14 describes materials

used for fhe expression %fSintilaridy of &demtityl APs in P.
M28past ori s. TablraLP2Gend O figoaPz| eolti derpAiP2er s | §. cer. aaY
Enzghté ent ati pn Encoded ami no acid sequence* PCR product

ruLAppth Vecfor cloning qites)goulLAPZ] GI TG T CGA[CTT 5&I1

fuLAPZ CAA GAG COGTTTC sense (RJ (L) VGEPFOIS(SEQ 1D |

AY

orLAPI T UTAPR (5885 ) pKITT3, COATE6 (SFQ D NO )
S. ce\/l \— LY . T \ZY aa\W J | \JI\J3§nL i Ser‘lse
... (SEQ ID NO._ 48) fuLAP2* GI TGT CGA GGC CCA GGA TGG GAC ‘
Therrarsennaf sjepasty (Qrapghbard camer) apd Rescef idaptir{bgttom left-hand corner,
valugsagerd @blainsd with thepgram Kiap imglenenedAin tha GG wackage the Genetics
Comp@er GeMmpOGAi dfWisnerisire MaslisSRGECTFA (SEQ | D NO  66)
Xhol - ApaLl Xhol -Bar NO 50) TCG CGG GGC GAG TGC ACC
TTT. GOG (SEQ |.D sense ,SRGECTFA (SEQ ID NO. 67) . f uLAP2b
( 4BiBumEA IS amélmyntéﬂew&me erdsegyencesel ammopenydases of the
2 Fy2Phiaf GO Endf Tobte | -,ﬁEia i
M S?SQE‘DQ&l%DyﬁlQ 5 Bt SRRttt ngégt%egﬁ?arﬂﬁc%&riﬂ %‘&’fKR
proc@SiNgCESIs pigP I(IR)dB)ateMIYROSE 31O T@ anif) acidt APthe two Zn™ binding
. (61-1119) pkKJ113. GCC G (SEQ | 53 T A.GA TCT,
stes o5y PR TRATD SRS OBy S Qe8! LS e e ELby an open arrow
Th 51%59.&:1% {@medhatir thBolk britBaiipléméhtédia G AGE kage of th
(?I "NO.__54) ?r_uLAﬁ GT TC célg%%e & GTA GCT GCA GIG age ot e
Univarsity of Néiscqrinaad apformatgaqvittDBighada §.2f AbispLAPA és fb1 AP of Agaricus
KJ113 (SEQ ID NO 55) CTT A/ GA TCT TTA AAA CGG CGC
TGC CAA anti sense LAFAPFSTOP(SEQ D NGO 72) Xhol -
BgH Xhol - Bar (SEQ ID NO 56) ruDPPI™ CT TG/ T CGA GIC
GTT CCT CCT CGT GAG CCC CG sense (R) (V) VPPREPR (SEQ I D
NFige®) 1 yig pppligement of dedwed prino 4c1d ssgaences fExmmppeptidases of the

M28A subfamily. Putative signal sequence processing sites are underlined. Two amino acid

bisp

residues, His and Asp, conserved in the fungal LAPs and binding a first Zn"" ion in S. griseus
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G TTC CAT GGI/ CAT GAC CTT TGI GIC ATA CGA anti sense
VSYDTKVM (SEQ | D NO 74) Xho\-Real Xhl-Bani GAC AG

WOQRBEAD19B1NO. 58) GI' TCC ATG GI/ C ATG ACC CCT €eTOTIBR2+/002963
AAC sense VMIPLVNDK (SEQ I D NO 75) ruDPPI Vb

e AR 5, R AP LB b
second@n"7foh aRemldicaBBdry sblid 3R@dnids, Nahilety Aisp RERMMeGTdgagAle two Zn'™ ions

TTC TTT ACC CCA GAG GAC TTC (SEQ sense (E)(F)FTP
is md{csisébmnmen 279wy Hspbiepresgnimetlionis  restdyes fI(DWCN@'lY ¢ julAP2. The

alignfiftfolis ol sé‘chwr finagi fé?g) Al Apfehelnbsinl éﬁe??%kagﬁ of the
Univaxgry @2WVisChndim apdbredorirtatise withrBoxshaler3.2am no aci ds

et it saoefees AT CSEaSHE HEND® dafiudMiGA Rsen seQr
O: TWYWREE fulld PRk ANbABSES et SEIEN4 akiifo idaﬁ'@ERSSpaftérﬁerlﬂ 161) and the

:on LAP and DPP cDNAs. FuLAP2 and ruDPPIV P ment s
S. cerenisive radnapepitidase Mighizawa ereal., d dBiol. hepn 2691 365 Is 3351 (2994). From

these 55, Bk Gl iPBres TEERATERANCAY SATREREThGE sEQ o

38) ameT ’EXC}Q})Q@AKIGHI)QATUA’HR’E(E GSE(D D ND:BY) wekrd1@sed s Aeise @Nd antisense,
cell and an U tracel Am_c MBO nenbrane %230 k Da

respegiipelyp te 3mplify) IPNMQ?H vmh(w5M20brsRFRzmmi #jas olrfgined and sequenced.

mhe SORRE 830 SR SN el i Sl B o s

oryzab andl tiefS. c&ulvztsmrahamnbepnddsam‘f lm:ﬂﬂ(]bpﬂ’l(ﬂi frdgmeritiwdsiused as a probe for
sane buyffer. After washing the _col um V\/Iév:; 50 nM .

screerpg 8 Mghage EMBLET. by sw%fg %ﬁl&f%&n pHclsotrqer%&vence coding for

s oo el A GG (RS ThOMLAA Bl B i
secret@d Semitmepﬂ';dase OlulAk2)wne fand e thed. Vungeﬂmgnmbme sequence (at website
acti vi si ng Leuci ne-7-am no- 4- net hyI counmarin

addrefiww B34 substrate and LAP-containing fractions
ﬁt%@ﬁtaﬁlﬂlgctﬁehﬁél%t% kfuechBe 61ihe encoding an A.
uI tr afl It rﬁaj%mon cel an Ut rsaé(i:hel Am co%enel\/BnO ne oryzae

31 kDmantlém (Was mahagt W991h1 PDrwasTabitaingddry, PER of A0 oryzimegenomic DNA

B T LS R

TTAQETACORANGETCAGTGACEAGECGAL (dlﬁlmdae)l{SE@Hﬁval). This fragment
Tri s- HC H 6.0 as eluant. The el uted active

was Usphgsta RFRBE TRt depRidl sseremg of e ok m@r%ﬁé\bﬁq liprapya dh nucleotide
B A AP RSB ajpeplidspgand o anther

putatipe senretéd athinopbgtidafeifromi ther 4l fth@rtacgalbnmaquce (at waebsite address

al ternative urlflcatlon schenme ch step o
www RIGReGoRR T PO WRbingephage FMBLE DA ofre 15 sfrupeggnomic library. These T

rubridll aﬂfde)l 2?10%:] ?)pgtﬂgagi E‘am%fotpr%%t?@ﬁ%so% 13 cGidd AL AP grfﬂﬂ\?mrespectlvely

were C tralor usi ng an
c dlhle idemndi fiad nh)tltcrtaieesquhmnmﬁrm neloAP2 ifelL ABD akdDEuLAP2 each contain

cut-off). (M| ore, Volketswil, Swtzerla
17 AR e ST ER o ST PSR PITS G Hil o Gisbrt and A. fumigatus
{
genes‘(e\%as cﬁ:‘eﬁgxhr]&gﬁ)g sg%lé?elrﬁgmﬁwbéefg gg;rd?ctahs sl mand) aj(': %ﬁﬁ?ﬁ?se primers based
on iscdated geronat ENAWSde Tabte Ko maed bidlf2NA fidm arpomhsfﬁl glonbeof the 7. rubrum

or 4. figubhe SlA SR 4l sBigel TR Bl of thaithesS Gitsondin QAP was in position

simildr!t®Yak 8f Be @highe MttdH JF RNEP2 N%stéz TabR- 13?: e bchésS@API and fuL AP have
fractions elqtedfromthe no Q Sepharose colum were

similassplirgse gtracsiree wthiwoiiniranstang thrge exonag
Leucne- 7- am no- 4- net hyl counarin (Leu-AMC) as a
substrate (see bel ow) and LAP-containing fractions
were pooled. After concentration in an Am con
ultrafiltration cell with an ¢4 tracel Am con YMO
menbrane and washing with PBS, the LAP extract was
| oaded on a size exclusion Superdex 200 FPLC col um
(Arrersham Phar rraC| a) u3| ng 20 m\/l SOdI um acetate pH 6.0

1T rc N o, Y ~ o~



10

15

20

25

30

concentration to a final volunme of 0.4-1.0 M in a
Centricon concentrator with a 30 kDa cut-off
wo(2Mddivgrare) at 4C. A fraction containi ng ruLAReZ/1B2004/002963
" activity elutes from MonoQ at 30-40 min (approx. 50 mM
NaCl) and at 65-70 min with superdex 200 = Peak 3.
However, a | arge anount of LAP2 activitywas not

Exampld 3 Pioduatich 6f i:HcGﬁlblnihlitUE rihrav Awd AU Bhniglrul Mnhlﬂai)epudases
Therefore, after desaltl n& this fractiol wth

M
s &b dntubewr apd A famdgaunpPYARbtaifsd bR R werebféwd in pKJII3 (Borg-
von Z%ﬂg(t) \%glr chf &p?es\é‘%djgrPn%/ra?fgh? r]/%\e end Efg%ﬂ e(ﬁ%b?xd}M produced, about

10-80a@ihoftactiet uxaztye@ a@i Lehi-AMC oas bbajed QS@gratbdb 18- UJAﬂ)erﬁMntlcal culture
NaCl and a _second ‘geak elutes at 150-250 nM NaCl (with
conditignsevilbtype 7t pasieyiat drmpt sepfrée anyAlevsinpaminopentidase aaUvARy apto the culture

medlug%o Pﬂb ggksrg({r} %P%l ned[—'ﬁ'bovérftﬁll'f%{pisfmtl ag{l’?’g% %tc reted by P.

pastorlﬁﬁar%ﬁﬁmﬂﬂsl‘dh(ﬁlwe@ a yasaringbaad t(Figare 2)aUpowtreatelent witly N-glycosidase F,
only a5 3B OA8ASEH e st BHGRUPR SRBERrAcn U SPp S ESUBE R 1 comtast o ruL AP,
these ﬁﬂ‘éer E&P@w%ﬁy&%%té%? ﬁ:lgl‘lre §§)SflPeAa%ar\%f ﬂoﬁcﬁlﬁpﬁﬁﬁt df@Ach

gel of 12% pol yacry were stained wt
deglysplatedgeeonhingrit |La5;ﬁ why dgseRoZEaj of BieccaRathited molecular mass of the

polypg)églgrcﬁ Iéidgls&egzgr%ﬁ)gﬁ g)? S féog@’a Tquerf olrfgﬁad az $ F{ lfﬁe 1¥rotease The
deducbdpARBAL, &&lﬁxrésl@ﬂﬂﬂo MG sRfuBndek d feadl ﬁecﬁﬁlﬁhfaﬁﬂﬁﬁzyﬂﬁra% provided in

first stained wth Red-Ponceau and the major protein
Tabled8nds were marked with a needl e. |munobl ots were

performed using rabbit antisera and al kal i ne

phosphat ase conjugated goat anti-rabbit IgG (Bi o-Rad)
Exam@le e etsetiasef d A POMi  dulDAR? i @1 iubiraabiultulre Supernatant

rsham rmaci a) as secondary | abel ed anti bodi es
B‘igtanHﬁPEég { gntigprimy apiccumylanps of Aﬁéﬁﬂ% ct withgn glpctrophoretic

mobllﬁ%' ke RaR i1k @Pﬁe@orﬁﬁng}nt RADAPA W ERRd IR HeSE Wbr‘i‘t%tﬁl%e supernatant
otease (NPI') of the fungalysin famly (Doumas et al
(SeeFjgurFébd I\/ycol 2:271-279 (1999)) were nmade by

cHo RGP A aRFralE LB PR BB bermatan

reveal@@ tHay ITt bubvm séupéted Fms@lated D@ Pdiviifiethe Bimé ke IRRtie mobility as that
am noacyl - 4- net hyl coumaryl - 7- am de_derivatives of

of the segombdeant angymensomdt easfariF (Seqdegwe®dt 1 uor ogeni ¢
substrate Lys(Abz)-Pro-Pro-pNA for specific
determ nati on of am nopeptidase P activity. Stockel et
Example 7:Rbopkities dfftecombiahnt BAPs 31- 35 (1997). Al

substrates were from Bach ubendorf. Swi tzerl d).
1B ericpoEidese WhARL | B FLAT o flr 2. 2 W51 2 e microsomal
porcm%q{éc‘ﬂ{e?lor eg&ﬂé\%{)h?%g I ﬁ[‘:fff?:ﬁb?ltl?fh H&Eﬁéﬁ@éﬁ%{w 3513 substrate was

The reaction™m xt re containe
used to dateanine dld optirmim &n@dr&uwndqxfhoféawvﬂnmdmo furthenclmraaerize the

eneymieS B Fagavea e g OF RAEHOGTINE FeBP SRR EURet e dEple 16) and G

differdr? dRR1R Rhns @:e“MbE’l -Efeh Lk%é[ﬁ fas c Wf%ﬂaa@in tLrbﬁ AMC at 20°C and
opti mal pH for each LAP Sbetween and 8

had a tenmebeaunemtlanmsrmgmg frad0 40in30°Oadhe eamnum}pHWgs between 7.0 and 8.5

B R —

Tirge aﬁhrﬁ;@e@edazesaesw@wérdﬁeﬁohglyeﬁwaany thhiMéd)byVidsastatin (See Table 16) at
measured using a spectrofl uor cghot oneter (Perkin El mer

a congesgtratidn ofo?WhelMe RuLAR; 8H. ARwindzpkll Ah mereialscamhjbxted by bestatin, but this
excitation wavel ength of 370 n and an em ssi on
wavel ength of 460 ran. A standard curve made with
synthetic AMC was used to assess the rel eased AMC. The
rel eased diprolyl-p-nitroani lhpgle was neasured at an
exci tation wavel ength of 310 nm and an emni ssi on
wavel ength of 410 nm The LA activities were expressed
in nrml es of reI eased AI\/C or pNA/mn/ ny pr ot ei n.

— N . 11" £ a
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Substrate ruLAP2 fuLAP2 ruLAPl fuLAPl pkLAP Leu- AMC
100.0 100.0 100.0 100.0 100.0 He- AMC 6.4 1.8 7.4 13.2
WO 260531330 - AMC 4.8 0.8 4.9 27.6 4.0 Al a- AMC 33P8T/AR2064/602963
4.7 584.7 dy-AMC 3.3 2.2 5.1 0.8 74.8 Ser- AMC 26.1
SR . - 24 : - . . 1c 4. :
inhiforchag: Ghig garliaf st ofiths o Bofh hubeb anglnfhath 2 i¥ehelating agents
testedls otthAgheddBiolihd t@allB ithiGitsl e, five3enzdmEs rat Abvizeh®ragons of 1 and 5 mM.

g1 et AR NG e e OB B e S 64 nd
chlogérgexeﬁ@é}zgatg- @ysﬂe?negpj_@é%age %ﬁgal%ésg“ bIuSdCtHR. LtiFitP 0P rdL AP2 indicating the

17.6 Phe- ANC 17. .9 4. .7 184.4 Pro-AMC 21.4
presgneg of caitieal, thio regidugsp foxertivity on the agigo acid sequenge of this enzyme. Leupeptin

o Rk e i s R o, TLCK

TPCK hddmoCd)carGhkiBiteH/ effeeagantl the LiAMsstedtadi SirpisisglANHLAP] and ruLAP1
nmetallic cations were Bre-i ncubated with the enzynes

exhibgipd peme sansuirty torfid stafire(agpardic geigy prpteage inhibitor).
CORGHA ttﬁeas!;x'cg@/pﬂio\{‘fao?f fROARY . wihbh Sknibid 4 B&lerdl g&&éﬂ%gﬁg divRlent ions, Co™
60 mn, enzyne activity was neasured as descri bed

ionsdbharessed Tixeadtivity i therlsARmftiorh 126096 to 0%t aabncentratiess typtb 1mM. The four

< rifjed LAPs re: .500 .amast at.in (Bachem, .40 .
funggh AR oo (RSB RSB0 G LSRR p BT RS S was activated
by MIYHER RS @R ful W34 WA iEhBfed by the same ions. The microsomal pkLAP, highly

(L-trans-epoxysuccinyl -1 eu-4- guani di nobutyl am de)
actiyaedhie &, N1o@ G diftase fomith¢ Siugfangal BARNOL thet(28 family.

o CHRBARIFE PN b 52 RMes <Y Mitorsgt ApimgapdrANIC,was compared to
LeuAANS GB&) as 40 rétileRddSESdeSTa1B) 1.5) 2 FolidvitlgCiie Bﬁﬁb?eptidase tested, various

Di agnostics), and 20 mM TPCK (Roche_ Di agnhostics . .
prefepepsgscfor theyddferent gaginoacyy sgsidue, wegecdetected, dor \ggp@ple, the aminopeptidase

t : reat | f 5 - .
PR BUE Sl kg RARR ey ol Al hig i owards Ala-AMC and
Argt ARI(hirelSAPL evas tleady tleunog seleetasefor hbu-AMOr Howsvargsome other preferential

Leu- MCA.as a substrate.for ) actjvity i iven
cleayageaqliyitias it A QO 8#&6%555@%&0% %I}Pf%"&z FAbinsfance Ser- and Pro-
AMCEREfe Rre Wi iy dIELR 'b{QﬁLAIT@thﬁerée@ ﬂ.lﬁthP'abgl'eciraté'd -, Val-, and Phe-

fuLAP2 ruLAPl fUuLAPI pkLAP EDTA'5 mM 5 50 0 16 99 EDTA
AMGrmily L AP2 effg8ndy cheaperd Aapit andoGlunAMIC.ANo1e of thesg adizymes exhibited an

ami%;gerf)gﬁgs%q)az{]cttimtg Isilngee th%er(r)e got%bﬁa tg cleave Lys(Abz)-Pro-Pro-pNA.

Example 8: Application of ruLAP2 together with ruDPPIV in the digestion of gliadin peptides

Celiac disease (CD) is a digestive disease that damages the small intestine and interferes
with absorption of nutrients from food. People who have celiac disease cannot tolerate a protein
called gluten, which is found in wheat, rye and barley. When people with celiac disease eat foods
containing gluten, their immune system responds by damaging the small intestine. The disease has
a prevalence of = 1:200 in most of the world’s population groups and the only treatment for celiac
disease is to maintain a life-long, strictly gluten-free diet. For most people, following this diet will
stop symptoms, heal existing intestinal damage, and prevent further damage.

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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Bestatin 500 MM 55 88 0 11 24 Amastatin 500 MM 0 O O

17 0 p-chl oronercuri benzoic acid 500 nM 21 96 32 90 59
WO 006419280 mM 34 71 103 190 93 Leupeptin 100 nMUIER064002963

233 149 86 Pepstatin 100 nM 45 73 160 14 64 PVSF 40 nmM

cellsthi%uffory &pit&ifes Sthde %8 e toR@oAlsy d¥odPihd %pﬁgpez fhat efrttf¥ly induce an
20 nM 96 120 68 80 113 TPCK 20 'nM 79 95 108

immungipgical aciatian|of Rl DiQaipasitimei gut-deti Ved and pofiphirak Breh(Vader er al.,
Gastl@élg%rcil@ {ﬁ 2@5%9?%\@52)3?%5%8&8&ﬁgrtenplgz:vztli'(? L] ngsgﬁ"qv%/? een used for

efor e activity i

thesepmudlmt[‘ ageamibity begikalin peptidedfo indndertokicRy &y AfBérigen culture model of CD
reaction V(‘f t hout any cation. Table 17 rulLAP2 fuLAP2

does ngt gasrespond Apﬁhaﬁ of stpnilatng @- ogllg/pq@@cg varsy McAdam & 8gllid, Gut 47: 743-

45 A AL AR 1 BB O e

is enhiBredbY ﬂezﬁnlﬁdiﬁomoﬂ\de@hmcglﬁtamﬂe?ﬁ&Hu&linfb gl@@mic ﬂﬁdﬂhrough the action of

the sglgli rg syhx?]g YN 8?@?&% 218%3%%1135&?%’11%& %)g%pgggcso eg@bllrpy to stimulate T-

cellszﬁalb%r &a’f’ ﬁaahﬁedzn@mﬂnii §m8§7H8w§\JerAdeﬁ§n&n@9 i’ n&%?l aBsolute
119.5 68.9 5 NCl 0.5 nM1

requl%nem for, %cglacxlvmm Arenizdiansin ar4d]., Gagte@enBroldgyt 1237893 809 (2002).

L350ed P o i R B3 st

for tHeX@Kgenfiee it hale tekh fs@%ge@t@d pU@th€lagCdas, IcRRBliNPRhibition of T-
detern ned us the El1is and Morrison buffei system
cellagtfvatign py %mpwm% thayblass pspiideinding teHLAGBQZ22 mh{biwepyf tissue

trans 1'a?an9H{sfe‘%ﬁat®ﬁweﬁ{ @E@n%&rﬁﬁiaﬁ{?ﬁ‘%ﬁtﬁ?"% pglrn uh&l 57 7655 (2002))

Ka val ues eltonc s remal ne

and pcmraltmptldash rsopyg broentatidre Thit latter apptoacingeonxidered &dald'Ebﬂlplete digestion
H unit

of imfPFEHBOTAPEIGGH PRI SR bocFHal BISLA gdieald4seiyhich have
broa«f Qleratceifd ﬂrﬁllﬁ@—cbﬁtﬁrnn%pﬁﬂpss Shal &% V‘@éwﬁ&@%?ﬁ?é@ (2002);

above except that th s/HO buffer was re
Hausglp ét @, 1Ane. JaRbysielr ©asteaintipsiflfiesr Physinh 383 1G996)G HIO3t(h@;020HA relatively

Tabl e ails char act i.CS
large | a | vet d%\fr?%la?lélcto%ﬁf ﬁeﬁfﬁm?% ﬁslﬁfﬁnﬁ’ﬁw SRR, ﬂ?ﬁ?’@%ﬁ Wgs identified.
Furtheansre] ti mptidoRepitiodasobe bdhnt i8mERRS ofalTRrdM 'HLA-DQZ restricted T
Pr epr otei n Signal Mature Ml ecul ar mass of Ml ecul ar

cell clppes depveddram intestingbbiepsies i patients Wanwated wath ghiten,cach of these
lon e RAEONS BB 25 oS HoTRL B EnBEISEBLL g s
prefe(emt:é fqrrPlro-(Xas -Rraajotifhia lahleoé clebes the GBnibt gladdlin pepaddeRaNd the synergistic
effecf3l otI brushgbc}/ 8 3> llgct)ple%pldzgsgaretxpl{crilg cg(r:r%gseels rt]hen”i‘J rggll stimulatory potential of the
peptide.

Though there are stable homologs to this 33mer in barley and rye, these gluten peptide
motifs that are described as resistant to gastrointestinal degradation were used in our case as model
substrates for different LAPs, either alone or in combination with ruDPPIV: PQPQLPYPQPQLPY
(SEQ ID NO: 42)(14mer) corresponding to fragment 82-95 of o/p gliadin AIV (P04724) or
LQLQPFPQPQLPYPQPQLPYPQPQLPYPQPQPF (SEQ ID NO: 43) (33mer) corresponding to
fragment 57-89 of gliadin MM1 (P 18573).
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mat ure enzyne enzyne (kDa) degl ycosylation sites

domai n)* (nmg/m ) (kDa) (kDa) ruLAPl 1256 2 373 19 354
WO 3@)58092581- 33/ 38-40 38-40 3 6.39 (6.23) 40 AYEOBHRD04/002963

fuLAPl 1298 2 388 17 371 41,465 NI/ 40 40 3 5.67

T e

the digEstidR 3xpiradds Nith eX6peplidags? tproclhde fiby efilppiddédlXiMaERETe by a
ruDPPI V 2326 0 775 15 760 86,610 90/ 90 84 4 (8.05) 10

contapNnARYEYMG - neans not deternined The val ue in

briag kel im&QhAERREBES dvandatdd ind 1809t ALA® YR&Hdpetidase % of Trichophyton

t
wi t hout™ prosequenceTenperature optina of activity of
rubruE¥Ons. ARe (aopnopeptidassripef Brichophpion didhrummorivAP@ (aminopeptidase II of

det er m ned.hy suring.the mat i. tivity thei
Aspergi P ReY ST GRHEGIB AR 1E BN il DKL AP
(micrb&maAAMacli aidhoptiptidibe fitfa Fé&ineﬁ@dne@%igﬁﬁ),@bﬁpﬁ@@ (EPbsolic leucine
10, 30 and 60 min. Proteolytic assays The proteol ytic
amineeptidase fropnporsmg kidney, Sigmay apd sJPRFIVA- | abel ed casein
i n phosphate buffer (20 mM pH 7.4). The reaction
m xture contained 0.02% substrate in a total volume of
Syntlksfs ofithe péptidésncubati on at 37C, the undi gested
substrate was precipitated by trichlorgacetic add (4% .
fiye 'rl-pélaffcféfﬁfheglﬁ Mﬁ?)e%fwan@éﬁ%% SHstam11 ; ¢ B0A peptldg synthesizer from
- t A - Qs (T t n
AppIIEUBEIHRRRR vt S Eb a1 OD2 (NI CM 31,013
tetranigth dbiniugn 5@G: fimoFo-phosphiated HBBOGactikgtiophpratoddls fétotepwise Boc

chem{3y i FIQRAIERH AP (PR e g R sy Sghmolzer et al,
Int. J BepldOProtélfi Req] 40:190<p9BN(1998). T. rubrum secreted
proteolytic activity T. rubrumwas grown at 30 Cin a

metdi therercboft the Ayntbest, xopsplidesrore depratscied sad elegradolsem she resin by
e r 0
wearsh SRR ROLT AR, o e B SROSEb:eBBl A ssdupngsr afer cleavage, e
peptidsstvadte predipitated daitipicticald disthyletiey, idissolded invadugofsiddbtotittile and
%ﬂﬁget ected using resorufin-labeled casein as .
lyophiliged: Fhe Reptiges wersmyridi y RE-HELLVYi2 (usscoluup Siom Waigrs by using
lmeaﬂr %’E&Bgiét% :Sg g{?ﬁfe’:rl ﬁ'a@tf)e/g?%rt](gﬁ{lﬁgpggggl@% ﬁé gtlxdflﬂlﬁoacetlc acid) in buffer A
(H,Ortet% Itti yporoscetis esid)andeU¥ aleteetionl ab] 4im. Saimplenwevé stadyzed by

e RS} e otk ¥ S B RGeS i Shphe,Engind)
subtilisin famly (MEROPS>S8) and of the fungal ysin

famly (MEROPS>MB6) similar to the al kaline protease
Conditiensefdlegradationtnea¢tionst al | opr ot ease NPl secreted by A

S PSR bR stk a7 5 ¥4 B A RiEL2 Gl it

CoCliwigh d substratethesntratioreo SUREhIa&Rdn E/BatiPbL1:20. The reaction was stopped
rubrum secreted am nopepti dase acti vi tégThe nucl eoti de

by achificpbinn a4th¢ N CPOFrndithe msdivg aalispd by BRsHPHerqes Cs column using a
: Avheyipuyl _ _
295/ A B AIRHE I ook A AT fhallP Bl RHE1cHERE By ERFRRLNO

oryzae and A fumigatus. In addition, the M canis and
. A,sperqi |l us genes showed colinear intron-exon
Digesgion afithe ddmefiher of ore, DNA sequences available for A
Or¥Z 3R wallf gﬁﬁ&é‘ 8/ hEY &fer i %Bﬁdﬁgéétaﬁwﬂﬁ RASAPP it 412 There is no change
am nopept | daSes were used to deslgn probes for
in thesldP€ profije avhen combanadmgidrtbercantoNAhifint adigestion results only in the cleavage

racterj zati f the T..rubrum secreted .
of theF el rfite, On e s kpac, SHP R GLen R rapRPIY, repfs in  complete
opportuni st A fum gatus was performed using
reconbi nant proteins. Exanple 4: Coning of genes
encodi ng T. rubrum andA. fum gatus am nopepti dases
Tabl es 19A and 19B detail a pasrw se conparison of
various LAPs. Table 19A
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% Simlarity or ldentity M2BE ruLAPlI fuLAPI orLAPI
Vibrio LAP Enzyme ruLAPI 72 72 41 fuLAPI 50 70 39
wOoQndsAaR92548 49 42 Vibrio LAP 22 21 23 Tabl e 19BCT/IB2004/002963
Simlarity or Identity M28BA ruLAP2 fuLAP2 or LAP2 S.
break(il P R MTant WCHEAA il RDIP I TnE B atte o HoletTSse the pepide
(Figusi'filarity (top right-hand comer) and percent of
identity (bottomleft-hand corner val ues were obtained
with the program Gap i nplenented in the GCG package of

Digestiof oBeRE33mer:Conput er Group, University of Wsconsin,
Madi son . Figure 14 is an alignnment of deduced am no

adigestion 0 a3 mer vath mbp&gtalangsesuitsin partialegradation (less than 50%) of

e 3L G AR 0 AR RSB B iy

Howevit; Aftlenibsth dittymias 8@ riited (OB 3iertik taaaly) digesldte(Fgird9) into amino acids
acids of the two Zn4 binding sites in S. griseus
and oS SEmEPL SIG APUIbPREREIES iy ENGMS oL, AP Yoraad PF).

PR B AN DR P B b
Howgvar kd theruD A Pl isemidrhigher siolgcutzl walght oormpourals dre il lgprasent, &dt represent
wi th Boxshade 3.2. AbispLAPI is for LAP o Agaricus
less tt?ﬁ“.s]go)l?ﬂgt.?‘e F‘?lﬂﬁlrsé‘%ﬁtﬁat?'s an alignnment of deduced anino
A3 SHEP RALRE iRhbABINWRERI¢H8RER pofcild16dhdyaihapiptidase results only
Put ative signal sequence processing sites are
in a pamidbd¢letimdef Natwmamd]l Aeu avd €-tepsindLldss (dik to acatboxgpeptidasic

contafeond aaiifiob 3 DEETY Foers 4 anl P PSR SSeasglif poisis kicney
amindpebddit eStotalyAnatidt tdvairad thedsh@pes H s and G u binding

a second Zn ion are indicated q%‘ solid dianonds, while
t Hie Atapilite of theAbehiadin A3memna the@iggstionsxperimentyith gither LAP or

Y, r The &* et honi .S
DepIPYidf, PRIk Ritor i n 0 RT80kn IR Bo0p ol B85 ompie
breaktibven Bf theghiadind3hier bynthasp eespeptiéades.n t he GCG package of

the University of Wsconsin and reformatted with

Boxshade .2. The am no acid sequences GPA NDDGSG ( SEQ
DigestionWith 3fher 302y b ZM ASPN (SEQK NG 37) were found in

aA. oryzae secreted 52 kDa am nopepti dase (U. S. patent

6, Digastios WithaRrdnasee(BES=1/25 )eonries 2@le1sami ypartgt(ledsithen 40%) and the addition

of m&%@?}lm’%}zgfﬂe? h%%ﬂfég%%l @(lé/%] ggl]: 2 éﬁ‘i‘{fl %gts fll'ﬁp]fvaestie hydrolysis. On the
other Bhhd) Q0diEbA OF DPPHV iR AMEAY R oX bl isda dortpitEBrd¥iown of the
63;583 and TTXGGXGAXCCXATCATRTC (SEQ ID NO 39) were used
peptidpsdusdn she complementawrstion pbypanmppentidase andahpsipfiflylpemaiase.
fr T 1 . S [ .
ChyrlT a8 Ay g2 R PP U R e peice
simlarity to the am no acid sequence of the A oryzae
and the S. cerevisiae am nopeptidases. This 220bp PCR
e 8 ARplics afJul AP in the progesying of expyessgd xeqombipant proteins fused
r%‘t@ﬁ.‘ﬁ’-@rﬁli%iﬂ brary and a nucl eoti de

Sequerice coarng 1 ol

ik

LAP2 was evaluated in the cleavage of the Gly-Ser from the N-terminus 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'92**%° _ Arg) with an N-

104



10

15

20

25

30

35

a putative am nopeptidase (ruLAP2) was found. A

nucl eoti de sequence coding for a simlar secreted
woanismopspt | dase (fuLAP2) was found in the A PAWIBROUE02963

genonme sequence (at website address ww. TIGR con). A

1 b co | NL0g:. Lhe i enc
tormif] oy tfled SARTRR e CREELLAG LN AL AR R SATEPRIV (0 remove
sequebitiblS; MeahhThi5P19Wpeplidy froasthe T firdstdhelpyottiaR of A

oryzae genom ¢ DNA using the oligonucleotides

) T T se SEQ ID NGO 40) and
Dlge%ﬁéwmg ( gant i sense) (SE)Q | D NO.
4Iphe pEPlide WhRAERIH e BRrHSRGt 33°@al PRE/MIGK aZ08A% THY.HCL, 1mM CoCl,

ol
screening of the T. rubrum genomc DI\% library. A
buffenwith G&Ag% asagiiSrreieo ()El\iBQ)ancg L 00 &w:w)o Thir digested diatrgial was isolated by

A, oryzae 30 k 1 nopept i dase angd. to anot her .
re-HERE, 0 Bk RRatly BN RIS, AR R 7 F R [, SBRRT Pl pefap2 resutt i
the cle8AGHBS he qwe IN-Grinaial Yé&litied 6LASE il a WedretictRos0dh 1448 Samu (found

found in | phage EMBL3 DNA of the T. rubrum genom c
144.2) | Bregage r & otained gt hd :AAYES ratignPigssticn hnlts a¢hepdhe enzyme reaches
j j : Pl and fuLAPI,
aXaa?@é’ggg‘??y@?@‘?‘ﬁﬁ?‘f‘ﬁ’éﬁﬁ?ﬁggwuc eoti de sequencesof
ruLAPl , ruLAP2, fuLAPl and fuLAP2 each contain a 17-20
Digestionrod Abd-praYRY adithoadueP2ze. The i ntron-exon structure

of \.the. T. rubr and A. fum gat.us es det er ni.ne

oy eaing of i oBR 5 e o Sy it 11 hows thatthe
N-termirl hiafBR SeasRlh 6R kStalPpredtbved (s Rtk ada08y 8 1C7 1 () {FRRe proNPY.

Tabl e 14) and total DNA froma pool of 108 cl ones of

the T. rubrum orA. fu%at us cDNA libraries as a
Succesgivg sleavageof; Mes and ThmBro frpmdhe N-tesminunof GrG¥E: vas

: Co L ¢ Y . _ '
1 (R pARaRER] PGS i S TERPu IR PR s o methionyl
[C178,iK1 6,23,34,60R 6 «LSE with attbeozetioal tnhasst ofd 8, §9d90rfer thedefohied @rotein.
exons. Exanpl e 5: Production of reconbinant T. rubrum
andA. fum satus am nopepti dases The T. rubrum and A

Digesftiém‘gﬁﬁyﬁLg@QIAs obt ai ned by RT-PCR were cloned in
pKJI B (Borgvon ZeEeI in et al, 1998) and expressed in

P.Sterkstobition. of SefSHAl Agednl inFBpeqtiiniagd. 16 Sdrsosy]) was diluted 4 times

. about. <18 0 [ u- ANC .
in sOfRP HHivdt 1AL PupBlrsy o SRR Coch ¥R yith P2
(E/S=a¢200aridi 10060, Wi Wil far\i3h aP3 79easThe sofutidinOvasilufedovieh 0% V:v) acetonitrile,
...leucine am nopeptjdase actjvity into the culture .
acidifigdgvithpceogcidang tmogpélp isolgted by R L for Mi$ p@azgctenzatlon. As shown
in Fignlly €70 408, ' AEy 8F PiRb A Mialts AT Ghirlete clegyage gf the N-terminal
methibnmatwiting thedteticngdsy toss bfld3le2 BnuoWith an EYSjratio (wam)l ofid 100, traces of
a faster. mgration eared on the gel.s attesting
uncleﬁﬁﬁk@@ﬂﬂ%%f@ﬁ@&ﬁ@? Ber oot e PRiQR LAPS ver o
glmﬁ@a{peﬁﬁieﬁfswsﬂeﬁém@d #)a 231 &aRNRY &B o 1Bl RCHE FunbREPmaterial on a
of each deglycosylated reconbi nant LAP was close to
semi-preparatie RReHREC coluaine iy gairpog bat thendigestadn witke a E/S ratio of 1:25 (w:w) at

57 P b Bl A 30 O B AR R TR, deove
G-CSPY bATBu1Nted hidhsculr @fasé a1 8163 A SAEHIERANTIlclarGR4sh at 18,762.5).
reconbi nant enzyne are provi ded in Table 18. Exanpl e

6: Detection of ruLAPl and ruLAP2 in T. rubrum cul ture

. super, ' . ol APl anti serum  an

D'ges'c uoﬁa%%l?l?%ﬁﬁﬁgvlﬁggpﬁgybduct with an el ectrophoretic
mabifleteydhddomisterilneds sulyminded atraclanghil RandentratioNn S0a8M Tris-HCl, pH
detected in the T. rubrumculture supernatant (See .

7.5 cqmytgjping 03)%0 Saecopy] and dncupsiedpyernight atey/inwitheRPRIV atiandy/S ratio of 1/20
analysis of a T. rubrumculture supernatant reveal ed
that T. rubrum secreted gl ycosylated LAP2 with the
sane el ectrophoretic nobilityogs that of the
reconmbi nant enzyne fromP. pastoris (See Figure 3).
Exanpl e 7: Properties of reconbinant LAPs The
am nopepti dases ruLAPlI, ruLAP2, fuLAPI, fuLAP2, as

- " o o o g o
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used to determ ne the optimumtenperature and pH of
activity, and to further characterize the enzynes by
wo pmasusng the effect of (i) various known pepCT/iERoe:/002963
" inhibitors (See Table 16) and (ii) different divalent
o , P e i .
o] 338 G PR okl b FRAELEAR U SREOLER o ERMIMS i 134
and B)I DRPADdigestih (Eigufd £3B)pdebultsiin e oleesyapedivhe IN-er@dirdhdipeptide Thr-Pro

8.5 (See Table 18).A 10 mn pre-treatnent at 80C
(calcylaied majeciitay mass egl&és’)‘bg ymahaleﬁﬁ%c{ melepyar wassatd §,56Fhdraces of

- A [ or totally
undiBLARRERIN SRSER prshin kS ROt O
C GFtmsyd sequemsial applis@Gomdd LADL Al DPPIN. ARultsincthp kffisintveangoval of an N-

.also inhibited b estati ut t.hi si.nhi pi tqr. d .onl
termialBquancs R gy ERnaptn Hikeshioh HikLabd s tilfca5hel the enzyme
reachE¥ a t‘fi@p p&ialHnhiRG aSideRGE, HiRA S Kaa Pré NQmpPoYaRe Kah Prd BRtif, which may be

totally inhibited the five enzynes at concentrations

specifi¢ally inodwedns a EMPAPIstoprpeimtRds suhsequenipiclearsdewito DEPIV.
sensitive t.0 EDTA th t ot her LAPs. .E nd
oanr s siapiial Ssash A e F feRlntRles st is ity ARf<pripn cp the sequence
sincelthe MeRHi)Rgaedsinot feyndvied fitobARt(HIE H26NPY Hyliacubalfgné® LAP and
of critical thiol residues for activity on the am no
DPPINei d sequence of this enzyme. Leupeptin
(serine/cysteine protease inhibitor), PMSF (serine
protease inhibitor), benzam dine, TLCK and TPCK had no
clear inhibitory effects on all the LAPs tested.
Surprisingly, fuLAPlI and ruLAPI exhibited sone
sensitivity to 0.1 mMOPHER EMBODIMENTS C aci d
protease inhibitor). Wth the exception of fulLAPI,

AR R e bl e o
by wiL}zotg&Q%pftt foﬁpﬁx@;_ﬁ%Wfﬁlﬂs&r@ﬁo&&;l?,oanhﬂ%oﬂﬂfén{i% YeUMGidhg with respect

Ps showed variable sensitivities to divalent '
to thesgopoeisthe pppenided claimes which faBowwlepagieqularait ésicamjenplatgd 8y the inventors

that V%gpso%@%ﬁtiéiskagra%\?%h. ;cp ri(;jllcct):). i‘iﬁ\g/%'ogxé n%a&%zf{n,a% tio ne(sjih&rflr%%n without
depariinf: fi@fs th fspiit bhé sdope lof tHerigedntibARS definedbs th 8lafrdd)TThy choice of nucleic
The hydr o!af ic activi %of the enzynes t

: A . . > owar d )
acid farfing atRriah AoRs AL yiterasiconhlrandipaisdglied te be Awmatigs gfjroutine for a

persofidf %rcfif?z(r? _rsgi'i‘lciﬁ tl(esﬁ'?wgﬂ %gwﬂeﬁge of Bk Leﬂl%fl‘l%én'&edescri%ed herein. Other
am nopepti dase tested, variolis preferences tor the

aspeatls, b emérpes, ani nosiifydatiorsard censidured thdtecritled theszope of the following

. exanpl e, the am nopepti dase pkLAP differs fromthe

claimSy - fungal LAPs by an extrenely high efficiency
towards Al a- AMC and Arg- AMC. ruLAPlI was clearly the
nost selective for Leu-AMC. However, sone ot her
preferential cleavage activities were observed with
ruLAP2, fuLAPl and fuLAP2. For instance Ser- and Pro-
AMC were nore efficiently cleaved by ruLAP2, whereas
f uLAPl appreciated Arg-, Val-, and Phe- AMC. Only
ruLAP2 efficiently cleaved Asp- and d u- AMC. None of
these enzynes exhi bited an am nopepti dase P activity
since they were not able to cl eave
Lys(Abz) - Pro- Pro- pNA. Exanple 8: Application of ruLAP2
together with ruDPPIV in the digestion of gliadin
pepti des Celiac disease (CD) is a digestive disease
that damages the small intestine and interferes with
absorption of nutrients fromfood. People who have
celiac disease cannot tolerate a protein called
gluten, which is found in wheat, rye and barley. \Wen
people with celiac disease eat foods contai ning
gluten, their imune system responds by damagi ng the
smal |l intestine. The di sease togs a preval ence of :200
in nost of the world's popul ati on groups and the only
treatnment for celiac disease is to maintain a
life-long, strictly gluten- free diet. For nost

. e -
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does not correspond to that of stinulating T-cells and
vice versa. McAdam & Sol lid, GQut 47: 743- 745 (2000).
woMboz@9zs1, t he binding of many gl uten epit opePATAB2004/002963
HLA- DQ2 and HLA-D@ but not all is enhanced by
What e@aifdatis:on of certain glutam ne residues into
glutam c acids through the action of the smal

: . Cacue . R
L L BIRiad poRREAITE e AR A O Syt i grapepep slected
from tht gadup, cohkisting\EfBEQ@ 117 N83s7 B76,(9 928) 5, 1B 2dy 27, 30, 33, and 35.
deam dation is not an absolute requirenent for T-cel
activation. Arentz-Hansen et al., Gastroenterol ogy
2. 1A% i858 98%8;%%%0&%@ ahlalfth& 18 Seduhcd deftdd o fhe group
_preventin , With the ultinmte hope being an
consisiing of RE) NeNOsr 3,t628, 1241101 &% 21y 26'27d03&133, 48h35. been
suggested over the last years, including inhibition of
Tcel l activation by conmpounds that bl ock peptide
3. biandidlgted polybéptideomiphigingiah Aifin®hcill k&diefice which is at least 90% identical
transgl utam nase that prevent gluten deam dation
to an gngigp|apid seqance pplgcted framibe gropp Gamsigig qf SEEYID Nfs 3, 6,9, 12, 15, 18,
ticdase suppl enentation. This latter
21, 242%%?%@%%%@ 3csbnsi dered to aid conplete digestion of
i mmunosti nul atory peptides by invol venent of bacteri al
| yl  endopepti.dases which have broad tol erance for
4. S&EF Ym@tmﬂqgfemlﬂ@og@m Ssherep dhe isplatgd pobypeptidess a naturally
- - - N | . .
oo Al g Ay ol PGBl st W 4B hsisine of sEQID
NOs: Bef, & 1265y 18,a21924,fX7ad0e33 amd 3%l i adin that is resistant
to digestive enzynes degradation was identified.
Furthernore, this peptide was shown to be a potent
5.  SThelbRtéd polypeptilé 6f Qhim SlvbhdrliR 1heLsblate@ B pEp&® has aminopeptidase or
clones derived fromintestinal biopsies of patients
carboxypieptidage aefi¥iiyt h gl ut en, each of these cl ones
recognizing a different epitope of the 33nmer. The
prol yl endopeptidase, which has a preference for
6. PiThe palgpéptalembtiaim 5| whedelretht polgpemide is hudidermigdpeptide.
pepti de and the synergistic effect of brush border
am nopepti dase rapidly decreases the T-cel
Stri [Pz ; e there are
7 SFQ%P§§E§%%$E€§ﬁ?géfk?géggﬁngsﬁ&ggﬁféﬁhan ‘rye, these
gluten peptide notifs that are described as resistant

t ast.roi nt estinal, degradation were used in qQur case
8. o SnithlurdgEe g uheTE i polpeiis pombrises an g peif deavence
compi@ing SnCa b abh Ry ative BubsyRIPRhYin ﬂ@%&ﬁ%ﬁ%ﬂ’%&&%@&k@ from the
hKI_42)(14nerﬁ%corres ondln% to fragnent 82-95 of /Db
group gppsiging ok SEQ B ADB4Y, &9, 12, 15, 18, 21, 24, 27, 30, 33, and 35.
LA QPFPQPQLPYPQPQLPYPQPQLPYPQPQPF (SEQ | D NO 43)
(33ner) corresponding to fragnent 57-89 of gliadin MM
9.  ('Phdpalypoptifle bf tlaimBaherainahy bellypeptidehaz sthinopeptrab@ictivity.
(Ac-33ner) was al so synthesized as control tor the
di gestion experinents with exopeptidases to preclude

a : : :
10, e GGMMBLBPLNILT, ShESKAAR Mty Rp AR ANAAN o R IR
(am nopeptidase | of Trichophyton rubrum, ruLAP2
(am nopeptidase . Il qf Trichophyton rubrun), .orLAP2
(grﬁOH@Bé‘ PR gAZRI§INE g’f" PRYEPUS 9t rdatpy T 9adg carrign. Ap2
(am nopeptidase Il of Aspergillus fum gatus), M cpKLAP
(m crosomal | euci ne am nopepti dase from porcine
12, kAduitesompsisgigain on@yar piirdPorftaipemsthk icompesitomef claim 11.
am nopepti dase from porci ne kidney, Sigm), and
rubDPPI V. Synthesis of the peptides : Solid-phase
synthesis was performed on a custom nodi fi ed 430A
pepti de synthesizer from Appl@&d Bi osystens, using in
situ
neutralization/2-(l Hbenzotriazol-1-yl)-1,1,1,3, 3-
t et ranmet hyl uroni um hexa fl uoro- phosphate (HBTU)

. B - . s r . e I
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treatment with anhydrous HF for Ihr at 0 Cwith 5%
p-cresol as a scavenger. After cleavage, the peptides

WO wed/@opiieci pitated with ice-cold di et hyl et herPCT/1B2004/002963
di ssol ved i n aqueous acetonitrile and |yophilized. The
pepti des were purified by RP-HPLC with a colum from
Waters by using linear gradients of buffer B (90%

13. acét derinatdpbytt cvimipneing thépalypdptideobalesnilc aci d) in
buffer A (H2 /0.1%trifluoroacetic acid) and W
detection at 214nm Sanpl es were anal yzed by

14. el GhE emmMtephyIBSHECIHRETS, WHFRIiH YheMetiRa®pita s Ricdteli!from the group
instrument (M cromass, Manchester, England).

consgyingiof iEpifernaephyéayAarsosurn Miseasporwn andeginiiaMiomspeem ferrugineum,

. i T ] Tri. Sr k H7.2 . .. ..
eI APt e RT3 Uil rchophon
menQ@neysiiytes Al richophyton Paylbidscirht), BitcHophytoaviiumf Tridhbphptdf schoenleinii,
) rg&lctl on was stqopped by acidification vvlth.CHSO&H and
Trichopivipgdoud s ﬁ@éonfytqnﬁoweps@ Arighephyionyielacgsm drighophyton

oA i : . o 1 N
o e et Sl Mol crosporum
persgtabomTrichdphgron eq@numhEridiopbyton SimidtTribhoeist@dveriichsum, Microsporum
ruLARP2 within 4h  Th 5&,%3 no change in the HPLC
P {hioghan Gisliph B Tiichop TR BRIl h fact
di gestion results only in the cleavage of the
N-termnal Proline. On the other hand, supplenentation
15. wi Anmpagelsl| cultneesupersatant conasispigethe bolyatptlarofichimarti no
acids and di peptides, while ruDPPIV alone is not able
to hydrolyse the peptide (Figure 7). Digestion of the
16. 33mae usddfehetapeutiefin tiemaiteituid dffa rhetiden@ kR iRating a syndrome
results in partial degradation (less than 50% of the.
assogiatedivgth shympamdisease.dhe disease selpeiash frommpathelepy asgecipted with the

. na . i A .

polyB3iidR of et 12 ietell e Wikieti Ebices Wl pdlFHBHEE oL BB

(Figure 9) into am no acids and di pepti des sonme of

whi.ch coul.d .be identified by ESI-M5 (Y, . L, F, P, PY,
17, POt RddGui SR Rpmet Bt Berapetic petar fbiseh gatment of a fngal
infedtioRFiHleYeih ShePuri @4 inflebtion 19 kdi afif ' iologi
?nertul__APIe esfome* hi%lgjiér r;DI.elcuI argd\%?%ht cmﬁﬁgégg?eﬁn whyswloglcal
intergetianis of theehitpeptida ofradgimek di method comarisingoo of t he

i nptial substrat On_the .ot her hand, .incubation .with

m P osoRB K3 & ALomatensily s Polpeiis afclaim L& favige p property or

i N a pafinctibn akkiBaBIOfo ik Pt ptﬁdd;lal Leu and C-term nal

Phe (due to a carboxypeptidasi¢c contam nant) and

adtht i oferctingtiha celloiih g gemppsiien corpprising# ¢4ndidate substance; and

P BRIl B B RaRRLS HEBfl s i ascribable to e

Ac- gl i apolgp&Bidey i n the digestion experinments with

e|t h?r P or Pl V_al one, or m xed together, confirns .
Whe’teh&tl an phicranionghservgd Juihe Prespras Al ttsubstangeris netrhserved when the cell is
cont%&ﬁ&ﬁﬂ%o@wboéi{?@n i th@dbRnd35Ethe BibstAAES %@%‘Bﬁﬁg&é 93RGfified as a

Digestion wth other enzynes: Digestidn wt ronase
potextig] gherdeBlic agemt. 2Chis only partial (less than 40% and

the addition of ruLAP2 (both enzynes at an E/S rartio

(w.w) of :50) does not inprove the hydrolysis. On the

18. Ot 1'Ré middod of araeth U 7 OWh&EinRE bl?épb'ﬂ?‘ 8 fuhPorPR 'Eﬁlfincipﬁgtidase or

conditions results in a conpl ete breakdown o
carbgrepeptittaseladivity. t he conpl ementary action of an
am nopepti dase and di pepti dyl pepti dase. Chynotrypsin
al one or supplenmented with ruLAP or DPPIV is not able
to breakdown the peptide. Exanple 9: Application of
ruLAP2 in the processing of expressed reconbi nant
proteins fused wth another protein or with a
N-term nal Tag LAP2 was eval udd&d in the cl eavage of
the Ay-Ser fromthe N-term nus of proNPY and of a
suppl enentary Ala fromthe N-term nus of the sane
peptide. In order to wden the applicability
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of LAP2 either alone or in conjunction wth another
exopeptidase in the processing of |arger reconbi nant

Womt)ﬁ)'t)fsizsus, a G CSF reconbi nant protein (Cys 7rCiAm200144002963
23 34-40 - >Arg) with an Nterm nal sequence

o i el BUBERER Y BhaL i LSRR I L

admldistmng itel ﬂxefmmhhepdl?ﬁepnds nrdmearpomtt ehat is duiffjeisititonallefiate the
-Ser-prqQNPY with rulLAP2; The i de . was i ncubat ed
pathq}q,@pﬂ,sbqtﬁ whereyry the, ayneﬁﬁqlqﬁs apolypen awqrgsaq_mnnqw sequence at least
90% @&Gh@al QHB&)ASfyp%]ﬁcﬂ: Joﬁl-pﬁp%g%e &R/ a%uf &hﬁ&c@fsellctg&) g%fhdthe group
ested material was isol at
consmg-lﬁi&'EQﬂB NOsir3a 61 %rll2z &8 18y2 E4; RB.30A33, Qind\&ﬁ mra biologically active
ng é.o i ncubation with ruLAP2 results in the

fragmg §V5§° of the two N-terninal residues Ay-Ser with a

theoretical |oss of 144.1 amu (found 144.2). The sane

result is obtained at an 1:100 E/S ratio. Digestion

20. haTlliQsmﬂltl‘rléd of pleire 42 y‘ﬁhﬁrﬁiééhmn@hdoxgd.ﬂt&t@ism@temed figm the group consisting
ofa %}\h“?% intec A% R ’él%gsefal On stf eotracl%gﬁﬁé%rsg\%?e @Iﬁaalf){] NF;greactlon and an

enzyﬁ,erdeﬁl;lyn@er- proNPY. Figure 1 B shows that the

N-term nal al anine was al nost totally renoved

(nol ecul ar mass | oss of 71 anu) from proNPY.

S ,
21 PAERBINAS of AR QU Airplthe MMEiC Racibfied Abigghien

known as TGA7 used in these experinents is mnethionyl-
22. [ Cl/Sethil of tréainy ﬁdﬂEﬂ]lo@eﬂSﬁthtafmamhﬁQQheﬁﬂeﬂﬁﬂ cl‘m@ﬁsmg

of 18,894.90 for the refol ded protein. %estl th
admm@gqug to M%n%l %,pqoéqas%mhgg et :trrlarg ﬁl}a 15U nt to alleviate the

| di,l

path@QéﬁEQ ﬁgt@ gvl{ereh(‘ﬂg%;rﬁ%%%l el)ln%l‘r%?e a p‘dh%@ﬁﬁ/cllet H:R;?r% drf 5.11398 Wid sequence at
leasti90widentec] toi & polypaphee h@\&ﬁ@&ie/azﬁnaadd 1seqmm;e selegyedffoom the group

consising LR PNORS; Gt Moy, i dh 56 2% bbly 356, b Viokbgically active

fragrﬁélﬂtﬂﬁ:jrébfl sol ated by RP-HPLC for MS characteri zation.
As shown in Figure 12A and B, the overnight incubation
results in the conpl ete cl eavage of the N-term nal

23. m?ﬂié l%ni QZtQE%ﬁtt#é:q’%t]i@ggﬁ'fﬂl s?azé isa f?l}lg%lé%f el \1/oen Iy

mat er i aI are stl Il present after an overnight
i ncubation. This ex eri nent was repeat ed at a

24. g cAnaslHebRUIAC g miRlpeeCom IS euelee aﬁﬁtseqqeare Fiected from the
I y. r t24 he
grou@%@ggtllfng%?"sﬁﬁhmg?si"%g 1(3)10 (}%4”{‘7 28) 233%6 ¥4, @g%}% 34 0
15h The isolated material (0.8ng) was char acteri zed

moTEcmde haBfeS AL e themeRiasEinglegyte is naurally

oceu at 18,762.5). Digestion of desMet-G CSF with
DPPl V: The freeze-dried material was suspended at a
| mg/ M concentration in 50 Tris-HCO, pH 7.5

6. gg%tr%lc eH: %ﬁ;&n{ﬂé i%% Wf%#@t %ﬁ?cg&g%% %Ew\f ﬁfe%nh%yasmgle nucleotide
fr Riid1adM@ SequeAdetic Ridtel frdnPtha bifing 6f SBQ ID NOs: 2, 5, 8, 11,
omgﬁrgtrcaétaerl zeqctl1 by ESI t-e fr(Frt gl?lrp&pa&l)gA éﬁ% B?EGDPPI ” A1

20, 28i Y20 dh apdBdure 13B) results in the cl eavage of the
N-term nal dipeptide Thr-Pro (cal cul ated nol ecul ar
mass of 18,564.8 uma; neasured nol ecul ar mass at
18,563). Traces of undigested material are stil
present in the reaction nedium Thus, a sequentia
application of LAP2 and DPPIV results in the efficient
removal of an Nterm nal sequence from a reconbi nant
protein. Digestion with ruLAP2 is halted when the
enzyme reaches a "stop point"1@m no acid notif, such
as Xaa- Pro- Xaa, or the Xaa-Pro nntif, whi ch nmay be
specifically introduced as a LAP2 "stop point", is
subsequently cleaved mnth DPPIV Fbmever initia

Y a1
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DPPGV. OTHER EMBCDI MENTS Al t hough parti cul ar

enbodi nents have been di sclosed herein in detail, this
wo bms/obpesn done by way of exanple for purposesP©f/1B2004/002963

illustration only, and is not intended to be limting

W | . .
27 R o RFlcI O i B R erto gl ThERRER. R (3 iimepide having an
aminp ravrelr&qmence belectedhfromitbe grolnp tconsustingred SEQ IR Nsi 06,9, aadl 5, 18, 21, 24,
273§Dgg gﬁglons may be nmade to the invention wthout

fromthe spirit and scope of the invention
as defined by the clains. The choice of nucleic acid

starti ncgnmat_eri al, clone of interest, or library type
i sThpnycsieacid mdlecule mlaleﬂ‘bfwhem sandznfx@mcalcpiemgl@wl@hybndlzes under

stringelg}g g%f%rltzll r%slﬂ) eesnélrg} g %eg:i.lence se er as%lg Cgir%up con51st1ng of SEQ ID NOs:

2, 5, 8dvaNYuapE 20, 28)26/pei3R| aat 340615 c&fn@leﬁaﬁlo@emadlublemb@ sequence.
within the scope of the follow ng clains. Wat is

claimed is: 1. An isolated pol ypeptide conprising the
ma C ected from

2. [hAVefol S Ting e AR Rl oReREReRing=g o1, 16,
18 21 24, 27, 30, 33, and 35 2. An isol ated

30. fr t | S)?Smg%éﬁr@% ?pgn%fnsll Ly ar?)bd e uegi:y u'ﬂ@d%cg_éa? nucleic acid

nmk%&b.ls 21 24, 27, 30, 33, and 35. 3. An i sol at ed
pol ypepti de conprising an am no acid sequence which is
at least 90%identical to an ami no acid sequence

selec ed fr.om sting of SEQ ID NGs: 3,
31 GoAGEN Fomp T%‘“g&l? veglpr obgfaity ?b 30, 33, and 35. 4. The

|solated pol ypeptide of claim3, wherein the isolated

polypegwide IS a naturally occurring allelic variant
32. efraducing g pehpeptide of claim I themethad gerppising culturing a cell

undeg g&ﬁfétaéﬂs %at %adgg%}ﬁ@#&%f tRe g&pg%tlél% é}l}’glélp%% gcpn'&)f]iSes a vector

comprishignandisolafed macleictdesl msietwele edmpﬁhmgemhclé& d&&issequence selected from the

am nopepti.d rboxypept i dase ctlv The
group BPERBEGET SEQUPAAFES SvBeleih UndOih yheith flearvicia
| euci ne am nopepti dase. 7. The polypeptlde of claim®,

wherein the pol ypeptide is ruLAP2. 8. An isolated
33. polygmpthod ef clwhe B2 wherbip thotethieseleded fomthe gasipaonsisting of a fungal

cell, 3 Bp8s S RTEHELERL 6 OB e) A% RESah ARy sequence

selected fromthe group consisting of SEQ ID NGs: 3,
, 9, 12, 15, 18, 21, 24, 27, 30, 33, and 35. 9. The
34, poAmmd efeproducangihapelypaptideat ﬁlatnne? thsi methed peraprising culturing a cell

unde?%r%t@oqﬁttﬁaq fe &gg%lkr\éésﬁéé{ ofg}ge Polpﬁ E{J‘? yride a}@ﬁ&gln%gldocfell%o%pg]ses a vector

ereln sal occurri
compilrﬂsmgﬂarmemms mtwlem ammablesmle goﬂnbﬁsmg hymelaicl il Séﬁuéﬂcalsﬂbcted from the
grrler kit CO 2ﬁg N ogne or_ nore
grouas?ﬂsaﬁtlﬁep SEQ{D 18 sﬁ 8 U 16¢ 1o PRI S 26229, 42, and 34

der mat ophyte conprising the polypeptide of claim. 14.
The der mat ophyte of claim 13, wherein the dermatophyte
35. i sTheinethbédf ElamnB4 mhegriothe celd isseddctadgrah Hy gtoupropisistiog of a fungal

0CCO M.cr ospor um audqui ni i, Mrqsporym
cell, P Bl L AP b ARG A TR P e hophyt or
kanei, Trichophyton megninii, Trichophyton
nentagrophytes, Tri chophyton raubitschekii
36. Tr Acheshod/fop pradubing mprateincionpimgingn schoenl ei ni i

Trj chophyt on soudanens i..cho n to uran

el nopiy eBRe DRIBERRY s P ERER R Lot shBfRte iificient for the
M cr osp@baﬁatmryf&erl&'b@ﬁpa@@r um equi num M cr osporum
nanum M crosporum persicol or, Trichophyton equi num
Tri chophyton simi, Trichophyton verrucosum
M crosporum gypseum Tri chophyton ajelloi, and
Trichophyton terrestre. 15. A mcrobial culture
supernat ant conprising the polypeptide of claim.
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16. The use of a therapeutic in the manufacture of a
medi canent for treating a syndrone associated with a

WO boosmm2di sease, the di sease sel ected from a pethiB20gy002963
associated with the pol ypeptide of claim1, wherein

t th ' re t ' of claim 1.
1;8) A ﬁ%‘?ﬁ% t?lglp Fﬁggr{{ﬁg}en%ﬁg&g%%{)gﬁﬁ lgﬁg't her apeutic

agent for use in treatnment of a fungal infection

rein the.fun infection js related to aberrant
37, e ean et SEs R & U B SR aleTy SRl one of
t he pol ypeptide of claim1, the nethod conprising: (a)
providing a cell expressing the polypeptide of claiml )
38. ankhermsthedjobelpimp parwheren theproteirors angonnepepiidase or plgarboxypeptidase.
pol ypepti de; (b) contacting the cell with a
conposition conprising a candi date substance; and (c)
39. defermithodaf sihigt Berwiidiein shbahianpeptidhiess g 1demeRinginepdpYidase.
or function ascribable to the pol ypeptide; whereby, if
an alteration observed in the presence of the
20, SURRLANGG bPcIfh 0 RAREVAINED g g8l | TS contact ed
Wi a conposition I1n the absence of the substance,
the substance is identified as a potential therapeutic

41. ? S’ﬁgrpghoq-lr EF Qm g%gv&l?{rggé}gé %%rm’ e. t\guhpg{st)%l)}%gg%?@gé%g%g grm% consisting of
Epida%wtbmél&os@ﬁ,%&eﬁm?&m 5 884ih AR BBLARY FHMeunt T-Rhophyton

In a’m e method conprising admnistering to
concentigcumanfimdhophygon ypreptliribbophytenvnegronintTridhaphyiten mentagrophytes,

METHER TS
soud@iBnb®) TRhEpISRHIBRES RS, TrioRIhy A %id 186N, TRIchdphyfon yaoundei,

~ pol ypeptide conprising the am no acid sequence )
Micresporer eenis, Misresrergr ediinenridicsespatyne harsme Micraypgrungpersicolor,

mc oy THOeufey Sh e Al i A el v
Trichophybujeilal andvifackaphytoneenpestieol ogi cal state is

sel ected fromthe group consisting of a funga

i nfection, celiac disease, digestive tract ) )
42. nelhaseebed phelaing 3¢ Gisthen porgprisingarplying dhe Rpdugsd pagiein to a polypeptide
Sub“ﬁﬁgyne deficiency. 21. The nethod of claim 20, wherein

the allergic reaction is a reaction to gluten. 22. A

net hod of treating a pathol ogical state in a mammal

t met ho risi adm ni stering to fthe m l.a .

. o reTReBSd f 5T 87 Vibrah B bitcetmon e fdegtry B anbDerside substrat.
all eviate the pathol ogical state, wherein the protease
inhibitor is a polypeptide having an am no acid

44. sctheametbodiof ¢laims 42,90 ¢in dhre padppeptide substyhte hength $erom 2 to 200 amino

acidshaving the am no acid sequence selected fromthe group
tonsisting of SEQID NGCs:3, 6, 9, 12, 15, 18, 21, 24,
27, 30, 33, and 35, or a biologically active fragnent
thereof. 23. The nethod of claim22, wherein the

45. paktheonethpd af claimatd wherein thapyaduded prateinsaquepallypgdigests a full-length
' cleic acid nol ecule conprising a nucleic

pmﬂ%@ﬁégéggﬁéﬁbe sel ected fromthe group consisting of
SEQ ID NGs: 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32,
and 34. 25. The nucleic acid nol ecul e of claim 24 .

46. W msthed iob treatingdnycoses 1 apgfiertsnifering tharefion), (the method comprising

N | . o . .
odmiRSHRE aR TR S Firip bl Bh B dofuicfBEREE RO Frotein seected
from fthieogroep carsisting cABEQ IDENOSIE; 6, 9.dl2etf,4@, 21,04, 2he30gB3and 35.

consisting of SEQID NGs: 2, 5, 8, , 14, 17, 20, 23,

26, 29, 32, and 34.27. An isolated nucleic acid

nol ecul e encoding the mature form of a pol ypeptide

having an am no aci d sequence selected fromthe group

consisting of SEQID NGs: 3, H1 9, 12, 15, 18, 21, 24

27, 30, 33, and 35.
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28. The nucleic acid nolecule of claim?24, wherein
said nucleic acid nol ecul e hybridizes under stringent

WO ewsdie2sons to the nucl eoti de sequence sel ect Bdr/iB200w/002963
the group consisting of SEQID NGs: 2, 5, 8, , 14, 17,
2 : , : | .

4. e gEor dam b6 WG b BROK SO CiBece SEERIINO: 2.
nucl eic acid nol ecule of claim?24. 30. The vector of

claim 29, rther conprising.a pronoter, operabl .
4. | Aol et Rt a B Ble 18 mesod amagising contacting the
polypeBBE bubisfste With HRGr Mor®bf thedidRtéP pol3geptitedBE d1ieh PF

produci ng the pol ypeptide of claim, the method

conprising culturing a cell under conditions that |ead

t o expr.essi of .t h ol ypept.i de.. wherein.sai el | :
49. ORI REBEE P Dall 41 s Ry iRl Sl SRl Bt arotein.

nol ecul e conprising a nucleic acid sequence sel ected

fromthe group consisting of of SEQID NGs: 2, 5, 8, , )
50. 14"l’“he1np9thgtg pf glgl’m Q&’wlpgqm > ONRErRY 1Mere isplatedrplypaptidegsegpentially digests

' ein the cell is selected fromthe group

thep@%ﬁéﬁk%%ﬁ%%%gia fungal cell, a bacterial cell, an

insect cell, a plant cell, and a mammalian cell. 34. A

nmet hod of produci t he pol ypeptide of claim?2, the
1. rottioReBedBr Farm, @Qgﬂﬁw iﬂ?f‘ggcﬁyr@@ﬂﬂe SRsERtedbifiTLsdoliem the group
consi@@ﬁédoit: {efil?tu?é?i &SRh SRR gﬁlftent, B&viRe Eéfﬁ&xpillblgﬁin_o‘f"lﬁl‘%lgﬁgg‘ts thereof.

sal conpri ses a vector conprising an iso
nucl eic acid nol ecul e conprising a nucleic acid
52. ePieReRed SESET s WipHih B SOQMR el ianidd 5 In Jmipdpgptidase.
35. The nethod of claim 34 wherein the cell is
sel ected fromthe group consisting of a fungal cell, a
53. batheanpthpd ebelpim 32, Wheseia theaninopeptidasens adeicine agngopeptidase.
manmal i an cell. 36. A nethod for producing a protein
conprising: (a) culturing the dermatophyte of claim13
54. unTies method bf ¢lains 53,WHeréinh ¢ind leficine a@mopestitlasd is@uLAP21t he
protein; and(b) isolating the protein fromthe
der mat ophyte culture. 37. The method of claim 36,
55. rre“ ¢ 't?r?%rggtg%@ gf g?i‘r?nﬁ %%,Wg?:glﬁﬁﬁtﬁﬁlg%grrn%{itg}gﬁﬂhlg go%ﬁeptiﬁ%esubstrate with one or
moregnoteasggept i dase or a car boxypepti dase. 39. The net hod
of claim 38, wherein the am nopeptidase is a | eucine
am nopepti dase. 40. The nmethod of claim39, wherein
56. t MPhdMEthbE of MbitBS, wiHereil REdHRE BPthodd proteabdlis 36lectdl BORI e group
the dermatophyte is selected fromthe group consisting
consigting=pf tansivp propess chyreeiemsinrandprotaiggseKum audoui ni i,
M crosporum ferrugi neum Tri chophyton concentricum

Tr | chophyton kanei . .Trichophyton nmeqgni ni.i . . .
57. Tr}|\ ([’lﬂi‘g]g%fg'ﬁm%lﬁg gay%opﬁ%}({ijseig?x}ﬁ & zgﬂlémgﬁmﬂus of a protein, comprising
contdcBHP tHeSRO @I With diid GHAGRMT e ikslbfed Polypeptides BhYhRR 3.
schoenleinii, Trichophyton soudanense, Trichophyton
tonsurans, Trichophyton violaceum Trichophyton
yagundei r 1S, c r equi.nu . .
X EHeEod  GaRTRR TR 3 b ePEREE BEp R SOhprses a s tag.
Tri chophyt on equi num Trichophyton simi, Trichophyton
verrucosum M crosporum gypseum Trichophyton ajell oi,
59. anthenpetbpd phslaign ST.avhesyn said agpno teHpings OhdAras¢in 6pmprises@n Xaa-
Pnné%rther conpri sing applying the produced protein to a

)| ypepti de substrate. 43. The nethod of claim 42,

wherei n the produced protein degrades the pol ypeptide

substrate. 44. The nethod of claim42, wherein the

pol ypepti de substrate length is from2 to 200 am no

acids. 45. The nmethod of claim 42, wherein the

produced protein sequentially digests a full-length

pol ypepti de substrate. 112

58.
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46. A nethod for treating nycoses in a patient
suffering therefrom the nmethod conprising

waoazhos/miogster i ng an effective amount of an i nhi BaIB2064t002963
the activity of an EXOX protein selected fromthe

giﬁ&@ﬁ&%g@ﬁ%ﬂ%%ﬁ g)g% 9@{1&1}}1 a]chc?co#e}t?x}]suggsatfléﬁ o vicinal
nucleophilicieupsi N t he EXOX protein conprises SEQ ED NO 2.

48. A nethod of degradi ng a pol ypepti de substrate, the

met hod conprising contacting the pol ypeptide substrate

61. Wl"ﬁJ‘m@ﬁ‘l%d OF oRIRH, 80 OlhdrBig thée £hto8rdidPi8 IsYRRD HirlisnOdr SsRInd
. 49. The method of claim 48, wherein the pol ypeptide

substrate is a full-length protein. 50. The nethod of

claima4s, ereji.n t .0 r _nore .. sol ate . .
2. ShF% B sORER B TaRTS egiRES R pepidegus eveseprotenyic
activitpubstrate. . The nethod of claim48, wherein the

pol ypepti de substrate is selected fromthe group
consi sting of denatured casein, gliadin, gluten,

B B3Pl MRy AUIRCSy O 20 n e ign s

polypépsidasutatrargopept i dase. 53. The met hod of clai m 52,
wherei n the am nopeptidase is a | eucine
am nopepti dase. 54. The nethod of claimb53, wher ei n
t j t
o et 4 T 12 PRl AR plotuled e ooy B P B ohHE amino acids
from tpobqlppemudd sulssiriatet to domm axmddlfmd@o@ypep'odesmmte aséwhere the produced
cl ai m 55 wher%i

protei, egenty aisnet o7s PRI A1sgp Sirymoden SPIREP G substrate, thereby

formirg’ é’]ﬁﬂgﬁbptlﬂé BRAIBES cortPHiRigl Adifferent AfFhoRici Rijiehee khandie pdlypeptide
renoving am no acids fromthe am no term nus

substrgif. a protein, conprising contacting the protein with

one or nore of the isolated pol ypeptides of claim 3.

58. The nethod of claim57, wherein said am no
65. tArmethod oDsfddalgOcmtcﬁrimibre anfid soids ta ahfiodypepiide SuBstratéiehe method

met hod of, claim 57, wherein said am no tern1n of % )
compriiing qipcHB i RGP eRHISEHPSITRE &Vithees morr of thedtadeedpolypeptides of
chun?]aln159 wherein Xaa is an am no acid conprising at

east two vicinal nucl eophilic groups. 61. The nethod

of claim60, wherein the amno acid is serine,

t hy eonj. n r.c 62. .The .i sol at ed pol. ti de of

ot B A g leit 8 e cfaridie s JtnsineB o FRsobipefide substrate
with oRE ©f ﬁl@l’é’&ﬂ the olakad golypepiides oLa MRicRdeonaitdnstiffficient to allow the

wherei n the prod ucednLroteln adds one or nore am no
subsewnﬂ@dﬂmmq{@np@r mespamipe asidsstrate. 64. The met hod of

claim42, wherein the produced protein renoves one or

nore am no acids fromthe pol ypeptide substrate to

forma nodified pol ypeptide substrate and wherein the

produced protein subsequently adds one or nore am no

acids to the nodified pol ypeptide substrate, thereby

form ng a pol ypeptide product conprising a different

am no acid sequence than the pol ypepti de substrate.

65. A nmethod of adding one or nore am no acids to a

pol ypepti de substrate, the nethod conpri sing

contacting the polypeptide substrate with one or nore

of the isol ated pol ypeptides of claim3. 66. The

nmet hod of claim48 further conprising the step of

i ncubating the pol ypeptide substrate with one or nore

of the isolated pol ypeptides for a tinme under

conditions sufficient to all ow the subsequent addition

of one or nore am no acids.

113



