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of any ratio of amounts of the enantionmers. The
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to the conpl enent of a sequence that can be SEQ | D NO
wW@2008/00865 11, 12, 13, or 14; or (b) the conplroEMm206§001678

the nucleic acid sequence. The nucleic acid sequence

can encode a pol ypeptide that includes an ami no acid, .

s ethesNO TIRY trequeatsisengmgnfaymqtien boyt thestate of g, regpuregyin which the

¢ RS el SuPRAAGSEA, o oLy SR ot ana
Al SO IRKGN kSRS s t\@edth ¥EREHSorisS an i sol ated DNA t hat
includes: (a) a nucleic acid sequence that is at |east

558tbhsdeptionc s subscrptiugis erseeof dpaticaion sthie smorippdNGth gdialog. This

9, 10, 11, 12, 13, or 14: o b) t lL.enment, of . t he
S eebiReib e bdien B0y e ereria i SO L S b Aondel hame, and
encad] AP 0264 tdken Rkt fRRa L8 Wl 1O%R] RIaltions] subscription stat
Z,EQ%FE%%gfﬁ?Uted epox?de hf%?o?%ge activity.(%ng?hgf?lonsae
asjnéarimanibnt By defimition,isobscriptioms ¢xisslimbetth abNBbsaripat and a notifier.

nu uence tha

RTNON NI R CER TR T
[ ' Lcal t t hat b
Soft el gRidguieal 10 a sequerce thal can be

10conpl enment of the nucleic acid sequence, the

pol ypepti de _havi ng enantj osel ective 2,2- disubstjtuted
o SEIBH B sectRo Posd ) RS It gtaGe o ARl GO aremote
(ep8je those in which the coding sequence is operably

linked to a transcriptional regulatory el enent)
containing any of the above DNAs and cells (e.g.,

eukaryotic or prokaryotic cells) containing such

vebtiestibote 585 (G db ARy ke FifvERtPRE VPRl Lemplaigrqekege for the

po (& . ny3.0f s R ) ) he.
Do RER BSR4 BONE O B,y 31,

at 2063 atwitir iinfenhatial tetnplaBE=qhdkBgd@s thd SIRevedf frdmedorle Watcher

or 7, the pol ypeptide having enaptiosel ective 2, 2- .
di ipbrsmation B dMig ot Psebohery ey arorgybscHibed to a particular

ek el g Wl SRR e iy
f r agaenibsaibd, hesubsgibenare approvéd) or breaepeigdeh aserahn fascribe to this
but with no nore than five nservative substipﬂﬁions,

20t h @fm%@pﬁd&é@rﬁf&w Nticy leasm Hf‘%@%?sée fhyig/formation. This particular event

2 o_di . . | o
rGihap 3l S0 PRERARCBICLEL 353 B bk dbhled by vept package,
antrich@ihy i¢lfy. , a pol ycl onal or a npnocl onal anti body)
that binds to any of the above-described pol ypepti des.

The term "exogenous"” as used herein with reference to

n u?&lrs% gveﬁclingvﬁﬂ gl%e‘ri‘e BARY sti‘ﬂuﬁffé)rﬁrinhgﬁﬁzh ok s FRES W tge ABYd to obtain

nuclei ¢ acid that does not occur 1 n (and cannot be
250bhRiromthtt irfodmitivatregading Gudeatinctepic. Bds dhemtheicase that one uses the

nature. Thus, a non-natural]y-occurring nucleic acid i
i skeewlsrgr OF FompnEties &) PRTOEN (Yo divreVerye Newsgtaups are classical

| MR BEER. ! @ol b N1RBe fifbler, B b SorlbTROL Y Aou L 1GbRisne shares

rron-nat urallTy=occurring nuclelrc acids can conta
NuHeaiedicAtidtonubeafUaM8s]geraniongghe parsiciphnis e ltled wevasgialp. If one
sequences that are found in nature provided the

nuBsasis ¢o Hod apesificinftraiation sdatod i the RPESIPHP 1RRIG PBS MEgt search the

exanpl e, a nucl ei.c acid .ml. . CO Y '
sopR R B PR PR EE BT B P BERR Kowtedee of

NOBsrARuHItAd1¥vRE otttk tigfdtatieh ¢suBiad loamidn s ahs date, relation to

exogenous to a host cell once introduced into the host

cebther séopteeandrrammigrd¢asios meshslatisheeidisconeryhisiiliged to improve the

(genom ¢ DNA plus vector DNA) does not exist in

nature. Thus, any vector, autononously replicating

plasmd, or virus (e.g., retrovjrus, adenovirus, or

herpes virus) that as a whol e does not exist in nature

is considered to be non-naturally-occurring nucleic

acid. It follows that genom c DNA fragnents produced

by PCR or restriction endonucl ease treatnent as well

. r~R I A o o o s . S




di met hyl hex-3-yl -; 2, 4-di net hyl hex-3-yl -;
2, 5-di net hyl hex-3-yl -; 3, 3-di net hyl hex-3-yl-; 3, 4-

walzovetomgbhex- 3-yl -; 3, 5-di net hyl hex- 3-yl ~; PCT/IB2005/001678
4, 4- di met hyl hex- 3- yI ; 4, 5-di met hyl hex- 3-yl - ! 5, 5-
di met hyl hex- 3- yl - 2, 3- trlnethylpent 1-yl -
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2-ethyl pent-3-yl-; 2-nethyl-3-ethyl pent-3-yl-;
102, 2, 3, 3-t et SUMMARYOF THE PREFERRED EMBODIMENTS
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6, Gerdémet hyl hept - 3-yl -; 3-ethyl hept-1-yl-; 3-

et hyl hept-1-yl-; 4-ethyl hept-1-yl-; 3-ethyl hept-2-yl-

4- et hyl hept-2-yl-; 5-ethyl hept-2-yl-; 3-

et hyl hept-3-yl-; 4-ethyl hept-3-y!-; 5-ethyl hept-3-yl-

3-ethyl hept-4-yl-; 4-ethyl hept-4-yi-; 2,2, 3-

trimethyl hex-1 -yl-; 2,2,4-trinethylhex-i -yl-;
2,2,5-trimethyl hex-1 -yl-; 2,3,3-trinmethyl hex-1 -yl -
2,3,4-trimethyl hex-1 -yl-; 2,3,5-trinethyl hex-i -yl-
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atons. The al kynyl group can be selected fromthe

group consisting of: ethynyl-; 1- propynyl-;
WQ2@eomsey| -; 1-butynyl-; 2-butynyl-; 3-butynyPET/1B2005/001678

1-pentynyl -; 2-pentynyl-; 3- pentynyl-; 4-pentynyl-;

1- hexynyl -; 2-hexynyl -; 3-hexynyl-; 4-hexynyl -;

5 hexynyl -; 1- heptynyl-; 2-heptynyl-; 3- heptynyl
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3-dec ; cynyl ; 6-decynyl -
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8- undecynyl -; WM@ES@RIPTIONJGE éEI;IE)DRAWINGS
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10 b r fullolveng Dstaﬂmi BescHptbmoftht Preferhel Brhkydigentgy when read i conjunction
stralggt ch (P or brgnched s}kenyl group with 2 to 8
calFH8 ed PrRwipg C1e95k YRS bup can be cycl oal kyl
groups with 3 to 10 carbon atoms. The cycl oal kyl group
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CyEBigopshgys the oggrall atrhitydture apdohaypelogighl-entitipedfithe pyesent invention;
cycl oheptyl -; and cycl ooctyl - groups. These groups can
be variably substituted at any position(s) around the
ri I
15, Bl 2 TSR Faops 726pcRY CiepE e BE R o e ol i nvention
can be cycl oal kenyl groups with 3 to 10 carbon atoms.
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cyclohexenyl ; cycl oheptenyl -; and cyclooctenyl-
groups that can variably be substituted at any

poBig #ah¢sy a Blookidihgrdne of thegonterequernkdrysr affies. 1
cycl oal kenyl group is a cycloal kenyl group with 5 to 7
Ocarbon atons. The aryl group can be selected fromthe

gr oup PR RWS TE#E ERRED EMBODIMENTS
ant hr ace %? groups an ﬂdﬁ. ? . Preferably the ary
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cyclic or aromatic ri haV|n% 3 to.7 carbon at ons
sulpckagehbyiAdvies SEY @%’%ﬂﬂﬁ/ Method (0p Ryt Higg Service Discovery”, S.N.
30Cy bﬂ?g,gﬁ S)a/,n eg Qﬂﬂl S?i/db%oﬁ?)e)ﬁgses,eﬁ ! ﬁgﬁg%its %gﬁ‘johgatlon %emantlc Binding

erotyclicring
at F5ughl SIP IR EPAK1ES T@mpllatw <aN 10a65absdiled 06/19/200%eand to U.S.
group consisting of: fury!-; dlhydrofuranyl-
t ePatghty dpplicatianyl0/§746346x dileth i everp datgovifh This Patent application, and
di hydr ooxazol yl -; oxazol i dinyl -; |soxazonI
di hydr oi soxazol yl -; isoxazolidinyl -; oxathiolanyl-
thienyl-; tetrahydrothienyl-; dithiolanyl-
t hi azol yl -; di hydrothi azolyl-; thiazolidinyl-
i sot hi azol yl -; di hydroi sot hi azol yl -;
i sot hi azolidinyl-; pyrrolyl-; dihydropyrrolyl
pyrrolldlnyl ; pyrazolyl K dlhydropyrazolyl




et hynyl am no-; 1-propynyl am no-; 2-propynyl am no-;

1- butynyl am no-; 2-butynyl am no-; 3-butynylam no;
wa2@e/0086¥ 1 am no; 2-pentypyl am no-; 3-pent ynyl BOT/IR2005/001678

4-pentynyl am no-; 1- hexynyl am no; 2-hexynyl am no-

3- hexynyl am no-; 4-hexynyl am no-; 5-hexynyl am no-

h e«pnt'gtf«;yl FMeithasl, Systernapd (oppatar Reograrm 19, Ep@tglﬁ @uamrr&ﬁf Resources in a

I gg‘%}ﬁ @%Q@Lwljbﬁa&gﬁ g’sﬁ éﬁ:\/ %}’eﬁkpgc%g g nliog%]{l Q84 Dana Pavel,

4 e laydRWsarts BPiwhReh 26 intBiosd By ref&eﬁ&tlﬁ mb/dlﬁéﬁtiﬂéhes
7-octynyl am no-; 1-nonynylam no-; 2-nonynyl am no-; 3-

nonynyl am no; 4- nonynyl am no- ; 5- nonynyl am no- ;

5 1 }g ényl %g]cfeg séovgrygrgg%?%l amtﬁ%ds to %ngnon %}{%ﬁ{x‘fﬁ ?edge services or
%ﬁ'ﬁéﬂ? Wﬂ"ﬁ aﬁ&ular%bnﬁ?a‘ﬁ%@% & %@aoﬁ d‘i’s@@ él?flagéﬂt ﬂ’é&eratlons attempt

ecynyl a no-; decynyl am no-; decynyl am no-; 1-
u n@elmyrrg/ﬂmmqnmn of&mﬂmm?cwhﬂmmote sgrvisRddissavetahy ﬂmfﬂraglng the

6- iu?Er ?}%ﬁ%ﬁ?ﬁ’ﬁgge foy_ Hﬁl%%{}%@gﬁ%‘p{gasks Such federations then typically

8- é’ﬂ& H‘lﬁﬂ)wle&l o HEACGUNYEREMAAN a community of interest in the
10- un yny anlno- dodécynylam no-:

10 2- stademygnyorediseuse; 3- dodecynyl ami no-;
4- dodecynyl am no-; 5-dodecynyl am no-;
6 dodecynyl ami no-; 7- dodecynyl am no-;
g Qx%g E't?on tlﬁs LGV LRRLAOsf a realization by the inventors that a
cyny n1no- 11- dodecynyl am no- groups;
anﬂ)lﬁtﬁrﬁfoe detho@nehdck dlsmerysthaneﬁldr@plyythe tklnewﬁdlge nﬁ uch highly
am no group, is a strai grf(%bchal or. branch

al %’f'ﬁ?‘l% qq](yog]né%u% Wwopldbg byng quqa‘réqgﬂ&osuﬁrﬁ galue proposition in
ar StsR
15 01 $ASPRE0 18 UL Cafil, SPcrtudty ke ROIRLS SAMCRISH Sn e additon or
s u@élémdnmedlemﬁthommn‘ad)ﬂ@fwms isbdeefiyial axwell. koxy group
having 1 to 4 carbon atons, or hal ogens. The aryl am no
group can be selected fromthe group consisting of:
ph
A BR%hL ﬁW‘ﬁeﬁ?&Fﬁ EPQ‘S@X]{ l?}ﬁcé ‘R 'tIgEanﬁ%?f RIRS MW eRHbH Biclude, but
2- &ﬁhﬁﬂppﬂﬁnyhanwdmo 3- chlorophenylawim;
4- chl_or ophenyl am no;, 4- net hoxy hen}/ aJy .no; . . disal
202 ) 'IRipCoX GiesHpESFT Yies 2 Rap St GhceBle Witeineicertpipeeationgnd s also
]%1 yl am no group can be benzyl am no or
% enyl et hyl ami no. The al kylthio group can be an
aI Ky'Dibéwencaignt amonp g sét dfpeBpleantborested timasertali éopic”.
al kylthi o group can_be selected fromthe gr
c o?Ds |1‘§,Qtlfﬁ Forboutayablh sevices Withtg sertaip &fﬁl?lﬁ phproviders that are
é IF*O i sobutylthio; and pentylthio. The
enyl'thio group can be a straight chain or branched
25al EenNdiifhine apoeihewrntehgarhonga &t ofpdopte thitdseloseftheny own location”
al kenyl thi o group can be selected fromthe group
consi sting of: ethynylthio-; 1-propynylthio-;

g' @ﬁﬁ‘g {olh Fdo&le’ T%C ﬁ’gﬁér&%ﬂf'gre%é gg&%%{;ﬁﬁyf&ﬁrgezd as being, for
3- peimipleydetiRédm: J. Roﬁ@ibbﬁgo YA Phdsence ElveheRackyge ﬁor the;Sefsion Initiation

hexynylthlo- 3- hexynyl thi o-; 4-hexynylthiag
5- Reotgae) (B 1) 6-Interned rn@ mtqz@etﬁ@%eyng thiasle F@Ifcsuiw%ﬁn progress),
be_an al r aving 1 to 8 carbon atons
30su ?P%E¥%§%g oﬁ?Fgﬁgggﬁgagaphtylthlo group, which can
optionally be substituted wth an al kyl or al kenyl or
al koxy group having 1 to 4 carbon atons; and al so
halTbgpresent anvgntiomprenides AEysten? andremigiog ks primpifsaliscovery of content
3- et hyl phenyl t hi o; 4- net hyl phenyl t hi o;
2-al |yl phenyl thio; 2- chlorophenylthio;
3-chl or ophenyl am ni; 4-chl orophenyl t hi o;
4- met hoxyphenyi thi o; 2- all yl oxyphenyl t hi o;
naphtylthio; and the like. The arylal kylthio group can
be an al kenylthio group having 1 to 8 carbon atons
such as a benzylthio- group or a

— o I T 1 o o




cycl odecane. As used herein, a "variably substituted"
group is a group that is unsubstituted or is

W@ wsdiset ed with one or nore, in another enmboRPCTEB205/001678
one to five, in another enbodi nent one, two or three,
substituents. "Pol ypeptide" and "protein" are used
i newt shiviege awithinan dsetred nenditips,p@hidhd eonstifike . €pFaiA (gpntext-based)

am no _acid regardl.ess.of | ength.or .
pog‘%mwaﬁ%fgﬁ SRAPidng Figkess Hmpgmented fough fnding a set of
f egé%#lceﬁab’ &asbs slesthadite tRcudhS@Infibh ¥ of context information together
2,2-di substituted epoxide hydrol ase (YEDH) _ .
polthefter idermation, sich seprefrénge osbaskgionnd-radated information (such as, as
Conse[vative su?stLtutions H¥§i03|h ,i,nclgdef in "
5 B TURTERETRITR FEOEH &R £ SPRBMATRG O BEEbST i psrriain grope”-
al ani ne; valine, isoleucine, andleucine; aspartic acid
and glutam c acid; asparagi ne, glutam ne, serine and
t hThopiepatlylpysfeme] ethbastimdntrod thinuhvemtginesaibesihd system and method in
phenyl al api ne and_tyrgosjine. The term"igol ated”
pothepeystaly éO@FXfp%ﬁl%édgﬁ)f P 1ew ngseae ng:t?yn RFC 3265. Hence,
r .e{iﬁéﬁnihﬁ’ti&l S (R)%EHTPI? 04 wall REBL hilGall i REVED L ar¥bds6don SIP events.
ei ther has no naturally-occurring counterpafrt or has
10beHowsegathatueelodihe SIR éfeneftamewonkde npidndatensiued hs a limitation upon
naturally acconpany. it, e.g.,. mcroorgani smcellular
cotsamestics o§ uhinyeniatiast cel | cel | ul ar conponent s.
Typical ly, the pol ypeptide or peptide fragnment is
consi dered "isolated" when it is at |least 70% by dry
weRghining todg.flrthere isshownatsanpl ficaradchotebimral diagram of a system 10 that is
natural | y-occurring organic | ecules . wWith which it is
hasuioRla §r REeReing YRR ETe D Pxﬁ,tef%?éﬂfg&%‘{;aﬁis Picgperyl 2, local SIP
15 Po{)/%& t1096(9F 2REPL] agg%tgxfoﬂg BRAlast SRt 1btobA]IP) network 18, a
inventron’is” at [ east %9 nore preferably at |east
908iscaredy sapedr 207 @henadityymahbdre et ar® SBowibss aheynsiwmicghfa community
the pol ypeptide (or the peptide fragnment thereof),
r eBISEET Y@ | apd asonteRbAYSRY BEIVFIAS: Thus, for exanple, a
preparation of polypeptide x is at |east 80% nore
preferably at |east 90% and nost preferably at | east
99%4 thb predentlymefphied, Huo hypéptitickeenbodsinenteofahip aveptqi thed subscriber
that is chemcally synthesi%ed IS, by its nature,
205 0 pAris POt BYRD BRI (REIMIHEAORF 19V ERCBiFh Ay ccluler
» . . Do J
| o151 REaE 2P Db BOmMRER AL Ry nqHR A offacny At asa computer ha
I nikedduplyd athe betvadikaisneid,a wirelessinjol Bhe hetwosk i 8 @eh icomprise the
froma natural source (e.g., fromyeast cells);
expr@sst on of a reconbi nant nucleic acid encoding the
pol ypepti de; or chem cal synthesis. A polypeptide that
is produced in a cellular systemdifferent fromthe
25S OUhE SubdcoifeM? Gliclidesrlagior A yndis gésnalkedgoidesire to subscribe to the
"isolated," because it wil] necessarily be free of

coAyralability oferaipes acontant Withis & GRjteiR pommumt cTheagntest giery server
I sQbation ri C \ [
rethauplifhegls S Qe ol BRHE RIS Yor B UUERRLARI RLSIP ovent
gekerfdre ok iPBANEGS well iPFigtPlikacudadanste sithMiis idventiat the context query
DNA" is either (1) a DNA that contains sequence not

i deervércil inpkydes aparbfromyihe fizmnctiprality 286 compiiay vediyBERAZ05, and an
(2 ' th t ext . of . it . . .
sob e 2ot 8 R S SR B, Bonine famesgnat wnits and

DNAYodusDNA free of at |east one of the genes that
flank the gene containing the DNA of interest in the
genone of the organismin which the gene containing
the DNA of interest naturally occurs. The term
therefore includes a reconbi nant DNA i ncorporated into
a vector, into an autononously ;eplicating pl asm d or
virus, or into the genom c DNA of a prokaryote or
eukaryote. The termal so i ncludes a separate nol ecul e
such as: a cDNA (e.g., SEQ ID NGs: 8, 9, 10, 11, 12,
13, or 14) where the correspondi ng genom ¢ DNA has

o 1" rr e e




(R -2-nmethyl-1 ,2-heptanediol. The A panel in each
figure is a line graph showi ng the change in

weonwecenissat i ons of the epoxide and diol enant i POEIBR005/001678
with time and the B panel in each figure is a line
graph showi ng the enantioneric excess of the epoxide
arbhedéantexauetlyfsteiee A8 insbiize pshasivde 286 ghat provdes supporgfor an event

are |ne raphs. show ng. t he h rol

() Eeskaggng RS A SR arsbline? By ok nam ULy bpssiypon  certain

Stzéﬁéﬂ" SRR RS c@rREXtC@(’\leW s@oér 2’85‘11{0@&33 @byl -2BD that provides
epoxyhept ane "and/ or nmet hyl - 2- hept anedi ol .

Tfmlppomnﬂ)r Begaew! sndireetias tmettipdat whf as thpgps defiped gn S. Olson,

Sy o Reshipnents do fopteg pgrecon Ag A agh TuBagdl Bbd:, BT Draf,
%%@m%é%%oggt &d?]tl’lﬁaﬂatﬁﬁ ?drr}efrfévﬁfg%% EroRPEAt&ahl sburces (such as

3- phenyl -1 , 2-epoxypropane and/ or
( Rjo-&Ale@ bhioledd- s,ahmngg Inofl shoRempindfigndiThé cokere ghemragrr 28 includes

panel s are as indicated for F| 10B. .Fi
t ologw@f%&rt@ intgrRECt § AUEFHSCTBARIATRGY! a?fjet%W&ﬁB ptifh ind 80 includes
e 8%10 5 }5'1 gl&%@ Yo destod GREY XERARRNS opine(tl t}ﬁrou h the subscription.

st strains to produce optl cally active

10 ( BBuch- 1ﬁ@ﬂd'myén{aﬁtonablpmy]]ly dperdteporegpurop date 28 tabt gesides on the context
(S) ~2- net h)él - 3-phenyl -1 , 2- ropanedl c{a h% AbanddB lIv. Th
pamseaveé gsol theaglze%u RFOf5O ﬁ}eggsouyﬁ & fagied ggfernally. The

[

55 0B SO, A AR S con o or o
y e@Spresauké idwial edtcheriafo] Ball stﬁteralﬂmp@hcatmnpsp@dlﬁcesvents The context
optically active (S)- 2-ne

2q1£e'§b Wﬁ?fo%%%lugﬁﬁ AR pptecmal glolqlg](er%ﬁ[)(}r] glng lﬁ;é]]f{%es pupport for (optional)
, T
i ARAPALEF U, B OV, BTyt s vy o

W teBourté@ata BD gis. acdérdanice, Wlﬂnﬂ Rkﬁeﬁh‘eeg, "IThe Egteapllbka Markup Language
shomﬁn? t he hydrolysis of ()-2-nge

epcsyh Eﬁaﬁéuvavosf dsrssagiotel @%@fh@"t %%?‘25%@ h&;@ﬁf Engineering

| ected ldt t
st %?%%?90%%@?'%\%%" Biive (9.« PeYe

2- et hyl - 3- phenyl - 1, 2- epoxypropane and/ or
(R) - 2- et hyl - 3- phen -1 ropaned| Bﬁ aphs
20s hewmmeslscraieged V- %o??é@ﬁtl‘r 59/8?41%4% s e Cuighlate with this

di gétﬁnecngﬁ 1&8{5?{ ﬁdmehp%éd nﬁethohg?ystérg%nﬁr@orﬁ&ﬁelapfogﬁlﬂ % Enable

ow ng

( ) aeﬂ?ﬁigrbﬂ Réiomhemﬁ a Eertélm @t ydpefitiors oh§PWBreeng Package”, by

cells . and a crude enz preparati on
199}1‘k6[{19ﬁi3ﬁéf@|d PebrPeved m@‘élflewq%l\ﬁn&m& § ¢l SI&’ ovdit package

ex SSI n he e dU.S. Patent

o BAE BB RSB8P Siped . ptn

25exppplicHeibh dfberserd heathes atdktenthhiopestdsan event saysrppreferably a SIP
preparations can be used to catal yze the, react

F. gvenp gervey, avithes Flihséltlb%ﬂmﬁaﬁl‘%‘f astthe SyRCHR l(zppx%\&ngzéghe method
ﬁ‘r ﬁ‘f‘%& ?ﬁ%ﬁlgt a que, 552 %19(9 ?énhln%rhssu%gc Sl{iﬁmmgé&jes HREREE o the event

uni"que restrictron site
av rl@bhBefecOthetBsdripsi6h tre@uRstohesagh Bontaids ks qesyalneresponse to a
indicated. 1.0 Fig. 2 1 is a restriction map of the
p YieTeipt Qﬁihmf.l@)tl(éb( pauestinessageas therevertservish dogi¢ pases e query and

t {
30 oterPhr PR e gy e PRI’ PSRl fnd understood
C ogﬁcf‘ﬂ gﬁ%ﬁﬁ@@%éso@f& dabidis 64iBBle toitHe evoht b&vér t6 dpleghinen result of
of the amno acid sequence (SEQ ID NO 1) of a YEDH

pothepmpty. de encoded by cDNA derived froma

Rhodospori di umtorul oi des strain (assigned accession
no. 15 NCYC 3181). Fig. 23 is a depiction of the am no
aci d sequence (SEQ ID NGO 2) of @hYEDH pol ypepti de
encoded by cDNA derived from a odospori di um

torul oi des strain (assigned identification no. UOFS
Y-0471). Fig. 24 is a depiction of the amno acid
sequence (SEQ ID hE)S) of a YEDH polypeptlde 20

o o o o o, o o o e



Fig. 37 is a table showi ng the honol ogy at the

nucl eoti de | evel of YEDH encodi ng cDNA nol ecules with
WEEQooDdshOs: 8-13. Fig. 38 is a depiction of tPET/EBRON01678

aci d sequences of eight enantiosel ective epoxide

hydr ol ases aligned for maxi mum honol ogy. Al so shown

are consensus am no acids. The sequences | abeled # 1,

y X d :
8 hen S B BB SR S B et o
COfERERRBUnH theRPRAIOSRIRAbLNS HoY ﬂfeqiu?ﬁgss sahRliyventign ontologies

the~hydrol ysi s of "non- TDE epoxi des . e consensus
c ataal et donsitleied do aptursrthoswmarntits af inflermsdipniftom vagipugsperces and to

SR 8 B AR L . v
U g QXY - A5BR ng{/‘ ioP%reﬁ'gl 50GeROZINB - key XX SR Ccess AP ORRNE Re-use”,

t he genetic found i n a/b-hydrolase fold enzynes.
( EthwelospmanBicweb.degi$ WW S oz sm Aol ippees & pil fl évugnsty2081).
50-75% . = gap).DETAI LED DESCRI PTI ON Vari ous aspects
of the invention are described bel ow. Nucleic Acid
| jed i thiR8nvention, it is the
A R e e N
10 RNAnt@n duedrseber A8 tint énplemengdble Gmctiomditytosdatermirgithe community

i.e., elther a sense or an tisense str.ang). )
Schfeios by dHasBPodBtFEIHLY SFEBS OHErHoreR (e cHpiriver 12

th 0 . . i ¢6hkeRWquery server 28
| DBCRSONR S 15 I 0o e PR R BB S ey
genesghegplypriateatatammotessing nd detaoniningr fenctasilifyct i on
endonucl eases. A ribonucleic acid (RNA) nol ecul e can
be produced by in vitro transcription. Preferably, the
15NUEL S & 03 v&%?ll B FYE 85 iBRCOMEnRAL ¥R BRL ind8Ridn e discovery server 20
regardli'ess of Tength, are sol ubl e under nor mal
p hﬁ-ﬁ;ﬂ@h@gﬁs s evanctindiinslsdes Ayartrfiarh fictiavaliy A0Aeouiplignt with RFC
of the invention can contain nf%uraéﬁy occﬁ%g%qgﬂ o functional
s edifeh erdan ileraeg 4eR tadhe perotigf 3.V SIPPEX R Qy1ng functiona
OC&%ES eﬂ%trﬂé&!ﬂ!ey 'Thl%gﬁsco%@ bRek BB iﬁﬁﬁ(@gﬁgﬁe ¥0@f toliiRrpret the given
genetl ¢ code, encode the“sane pol ypeptide (for
exavalabilitp neibkdiiptioal ypetht i sidsonber h1BEQhe DidgEsS: 20C dejermines  the
In addition, these nucleic, acid npl ecules are no

t
20| i pentevd-dependsat Pt %fé%@mg orge rgt_o isspe, %a@gﬂprpq{i PORet query to the
SO -G : )
o B RO ottt s o 200
nugd igripleradit bas@d wonltesresdltstdi¢he content queny, appropsate discovery requests
synt hesi zed (for exanpl e, b)f phosphor am di t % baﬁﬁd i 20E
sy Mitheedch ) coBrMEEamsEwer 2EmI e KHSPBRY SSTveE &0 neliges, logic 20E to
th g%{c% | ilne,%:as& @%ﬁ%%ﬁﬁ&ﬁio%ﬁ fi8nr théc hrrﬁ&ﬁﬂerg%,t&lﬁ@?d'fservices to
or use or yeast such as any of the genera,

25SPBE k@ to HrGubidiidens2 af notfRation fthoskgindlesubsanption. Ehe discovery
pr okar ot e (e'i}g'éﬁ a bacterium such_as Escheri chi
pdgs,

i a ,
coberyer 2fradsorneldasdogie PO thapieagia 1o (aaEes i 1 S§iA somayefy members
as,an f t ra ' ' east .
o 21 BB BF R RREFRE S r@BeR KPR Tl (PR of community
NUeleff¥etd &or Wid PhrPpodths Godiy ROB ivdssamed & maataidandmeanage a list of
al so enconpassed. In addition, the isolated nucleic

accommunigy unewbes 2heTheabave-sierenccsnpasgoglyAesigned U.S. Patent

t hat are. nqt, found sy I r . The

30, narpiAist GRn Lo EER sl Qe o iony Rt STP Bvent
o h’ﬁ&éﬁ?@s‘?‘, ¢ Ko os3eNms Siled BUB@LOCL, PLSfids @ ndgiliniting example of a STP
nol ecul"es” encodi ng the pol ypeptides of SEQ | D NGs:

1-
7) event paghapathativonidimalepmsnt o seryiceicorirataypidabilitysubsgripton in a SIP
or viral vector) or into the genone of a heterol ogous
cell (or the genone of a honol ogous cell,at a position
ot her than the natural chronosogal | ocation).
Reconbi nant nucl ei c aci d nol ecul es and uses thereof
are discussed further bel ow. Techni ques associ ated
with detection or regulation of genes are well known
to skilled artisans. Such techni ques can be used, for

o o . a r o o



equi val ent to hybridization in 2X sodi um

chloride/sodiumcitrate (SSC) at 300C, followed by a
woamia/odmsel X SSC, 0.1% SDS at 500C. Highly st rpamy&m05/001678

conditions are defined as equivalent to hybridization

in 6X sodiumchloride/sodiumcitrate (SSC) at 450C

f obovgedieby a wash in 0.2 X SSC, 0.1% SDS at 650C. The

i nvention al so enconpasses: (a) vectors (see bel ow)

that contain any of the foregoing YEDH codi ng

S eqHERESSus(lople! wiisNEineABhNEh SRAURBS 82 A JORIN0F) ardHQ08G can be

their conplenents (that is, "antisense" sequences);

( byorsipeted ssing hasbrase.ssoftivare eoacainhination of heugavare and software. In

foregoin EDH .codi ng. sequences (.i.nc [ in

S« oHUNEBCS Lo it ST AL 1 RO (2 orrl P57 D 28A-28G can be
tr ﬂ‘lﬁ@gﬁlb 4 AdhoR¥PiPpart HRAATLADURD BloghAE 4@ MAYis locally stored and
el ements (TRE;, exanples of which are given bel o

neesssdpy datagrocestorethpr@swirisathefsubdeaibernmitilg, the discovery server 20

sequences; §é3 expression vectors encoding, in

adeiq thg goptgrifivg lrY)‘gla)gpepti de (or a fragnent

thereof), a sequence unrelated to YEDH, such as a

reporter, a marker, or a signal peptide fused to YEDH
10an@h¢ dympenity ieaitey 26 hgalpepretatatlp stSIR evére s¢ryer chmiptiat with RFC

A2 O B TP RSP AR ST BN ERPRS Daredrian the resul
IC géftgl:é K%tex@%g}géﬁﬂéﬁz BlscOHey Fégﬁes@‘:th&e Dk 6% 1RSre@Bdh one community

a sequence éencodi ng YEDH pol ypeptide or a
YEDRnbet Y dht bbkevehakirerged nothaloelyaissigodsU Si Baterit Application "Content

fS ?g&?g%q%iqeﬁggg%?a{ﬁloe; Eﬂ%&‘ ﬁ}\}(g %tf@gﬁgg ﬁgllprg fSé]? 8#"6’8‘5 ggckages", S.N.
155! 96‘/@5%2%5‘, ggf;'(g %/3 %:'2%6.?, é??\‘éﬂéét fﬂ&l—liﬁ?sﬁr}@%{@ pUESE 2 S eivent package

descri e nuclelc acid nol ecul es

of tHab@ouldwdliots fonsuchraveilaliy suberiptiboir e f orm of a YEDH

or a formthat includes an exogenous pol ypepti de that

facilitates secretion. The TRE referred to above and

f ugﬁhﬁ{? flesaripes below ﬁ?%é"gtﬁ)s%erQQ%s '%ﬁetll 3¢ thb 86odsOSIP event

i nduc Fe ant ﬁon-lngu0| e pronoters, enhancers,

opedraére 06, 28N2i8 Gyfiedllyel differchsSIPlpacxyaorsacbyas showbhosl@re responsible
illed in the art and that drive ot her, W

sk 0 e

20y o fyithe angling oé’ﬁ}s’r@g%sa%%.anéaEWOPlé@fﬁfyawaafd@gZW‘eﬁ{PsmeSsages to the
in but...ar My ; t | O “limiti
e gt U SR, DK 90748 AAE o imiing
of epWdinrde 0O reutity thae proaides\fstvearilinghef egistratyst, snpscription, and
the TAC system the TRC system_ the j or._oper
pr BABtiop% g3 BioYIdsH by Faggill gyvent hameyaek secifiey Py BeRE2 rowever,

CORfheP ﬁu%%]ﬁinﬁhmg &%}ﬁ@ﬁ@% &5 wein 3eRP ﬁ%ﬂgﬂﬁleﬁfgﬁfg "ﬂ%lﬁ énvention. Thus,

ki nase, e pronbters of acid phosphat ase,

25pr QiiEle EHeSIPbvdh eeryaa aie pramhilnprefandidenthodihdrestheis efeishould not be
TRE are listed in the exanples below. Simlarly,. the .
nuedrsirgediay dlimifAtion ppaTHiAe impBlemgniziigp & @@ﬁfécee?%@ailwnﬁon-
addi ti onal polypeptide sequences, for exanple, a
sequence that functions as a nmarker or reporter.
EX TRl igGen®ibn liliﬁﬁléﬁfenﬁnﬂsdoemrré@resig dagsl dnnequads, such as:
b-1 act amase, chl oranpheni col acetyltransferase (CAT), .
adSReoVeE seevines BEWASDSDANS (KAYUIERS) yebeh e in a particular meeting, the
phosphot r ansf er as neor.,.. 418r) , di hydrofol ate

30r em?(g, Bl&%féenewa}rﬁﬁé)arr l%catlo%."

ony<cinh- B- phosphot r ansf er ase
( Hpﬂ)séo{'éi'%Bhﬂhﬂﬁngﬁg'lp@ﬁoﬁs-r@soufoégzwﬂlﬁﬁ(‘aOéHrﬂaﬁl location, the resources
b- gal act osi dase), and xant hi ne guani ne
phbsippprdisbgsptimaist'er ase (XGPRT), and green, blue, or

yel l ow fl uorescent protein. As with many of the

standard procedures associated with the practice of

the invention, skilled artisans,wll be aware of

addi tional useful reagents, for exanple, additional

sequences that can serve the function of a nmarker or
reporter. Generally, the hybrid polypeptide wll
include a first portion and a second portion; the

N Zr=r~1 1



Moreover the invention provides a substantially pure
culture of a mcroorganism (e.g., a mcrobial cell

wQ owk/oasen yeast cell. As used herein, a "subspemnB2a0i/op1678
pure culture"” of a mcroorganismis a culture of that
m croorgani smin which | ess than about 40% (i.e.,, |ess
t ha¥otiflsone abogsaxpildidensepdors wishin a Sorain dogatign,of goppvidegs that are
0.5@6n8,25@6 0.1% 0.01% 0.001% O0.0001% or even
| eBE5*™5f the total nunber of viable microbial cells
( bagdy indl aboutRGR bortbitGltihicisey 8BSHoble HBME RIS MRl locabion"
prot ozoan cells) in the culture are viable m crobi al
cells other than the m croorganism The term "about"

in_this context neans that.the rel evant rcent ca
5 beThSupar BumrsdrospHEoy JeabeYr PR e A, ibxt-based
be Iih | Sof petibhs (bRIur@speikBtute context-based
b 1 P DS AGE SIC ol phiths (R iute context-base
m eonyangianérstara forcheidissovieherequest.oor gani sns and a
growm h, storage, or transport nedium Media can be
liquid, sem-solid (e.g., gelatinous nedia), or
frezahe ST Badktlsbittien 'iﬁ‘ﬁle%@s%nf PSetfdn 8 SUP.9¥eAIndtRod R&issumed to
liquid or infon the sem -solid nmediumor being stored
10 or edtistahstptivtve fbrignerdesstd detzgrincr set @firepordes estidwma certain constraint
including a frozen storage or transport di u The .
cu(theuﬁ@@%améb?lﬁg,dnéﬁmrdw%%%@118 BoR{y g oplestBseg community
Su@&feﬁ@t 0 (FsOpatet AppiiddfiGn oy dabafited @ eddhP@utOwith this patent
storage vial"or tube). The m crobial cells of the
i nyphichtioh, aadertigled t Bledthd, Systers aadbmputasPiogoaete Eneble Querying of
suspensions, e.qg. in buffer containj a " .
cr ReymEtcs aﬁeﬂéwré%tdwﬁjﬁf%ﬁmbwn b et Packgae”, by Dirk Trossen
15! YR DahZ $dvae El!u% a ?lg&?r ﬁ%]@fﬂoﬁq{ax’beteﬁ R¥ARA] H8 rﬁ%ﬁp b8%hsed by this
'e, as dri e p

for exanp a reparati ons obtal ned,
e. fwentivh, hlthough steslinvedtiariy hoigronstrapsdy use grlpthis are mriycular query
ot her suitable drying nethod. Simlarly the enzyne
pregtiodt i ons can be frozen, |yophilised, or
i mobi | i zed and stored under appropriate conditions to
retain activity. Polypeptides and Pol ypepti de
Fr BgsednigsonT tie ddEinhipationpepthades of rdstrercesnfidfitlingnthe context-based
include all the YEDH pol ypepti des and frﬂggenés gf . h
20 YECHIBEIY EHicrige 1t IR B iFSHET FINROPTRR 7 e apsef Subjegptions to the
ex | £ j i 4+ 1-7 and
e e e S T
pol ypepti des enbraced by the invention also include
fusion proteins that contain either full-I en%t h.or

f ufince SheaPIR peegbismeniork of Riked2evallmyefoamotiisstions, the discovery
Lfhpoftd Hﬁ?ﬁ]f?c%tio{@cﬁ” Hﬁ%&eﬁéﬁhgﬂe §§rqfég§78&ﬁinﬁ.afhe*1ﬁvenﬁon is also dynamic
1 onal donma h

ac
addi*trona unc I'ns or signal peptides. The

251 NwemRréspBcthe diangesinititadetbdfitlernbiry fetht talasumtty. Elene, & theorommunity
are at [east SO%ge.g. _.at least: 55% 60% 65% 75% ..
859hangesy/(sugBoss Bt tiposgdifiens o irempvalook a@cpOREEPtGeyethe discovery

Wi ¢ SE.ID[}%)ﬁ: - 7 Ldentity can be over the
fu?‘lfhsf%?%qnﬁ 45 alpﬁgebqa}ftlgg(?aplrg%fypepti des or over one or
nore conti guous or non-contiguous segnents. Fragnents

of YEDH pol y{)epti des are segnments of the full-length
YEDkE poitypiasiatadeqrennin thig @vention way plsa sUBNOry quesngfnpantic re-usage

YE I tides. .Fra t.s ..of .. ' .

30z offiapeh SRofRpet B eink FgTERaifhs iglpl ¥5RE LS5 body, and
90 12l O8drthdr2ippd Drope? iccst@ GonB6Pthr infdPatingOfecedUchntrol in the
408, g’or 409) pgrri %o %"Ei ds of SEQ I D&%: ié%ga nér agnment s
of re¢EiDie tistdebermiinationipoergks.f r agnent s or anti genic
fragnents. The pol ypeptides can be any of those
descri bed above but with not nore 50 (e.g., not nore
than 50, 45, 40, 35, 30, 25, 2Q, 17, 14, 12, 10, nine,
ei ght, seven, six, five, four, three, two, or one)
conservative substitution(s). Such substitutions can
be made by, for exanple, sitedirected nutagenesis or
random nut agenesi s of appropriate YEDH codi ng

o o e - .




peptide notif provides the peptidom netic conpound

wWth the ability to enantiosel ectively hydrol yse a TDE
w@Roosi0msest in a manner qualitatively identi cBCT/ARR005/001678

that of the YEDH functional fragnment from which the

pepti dom netic was derived. Peptidom netic conpounds

can have additional characteristics that enhance their

eutic utili e
porarry ey S S T2 A S Rlsbpyrgsoryg20, aswellas
peﬁgﬂvgﬁfﬂlﬁ%bﬁssefvlépﬁ@ ghd the B@ﬁdﬁmﬁlt? afekienes tiwihvériion defines a STP
partially or conpletely non-peptide, but with side
gr owepspdchage, eompliahe withdRIFC 8205, havisg dém@lecﬁ}’pgt dspignpfed as "service"
am no aci esi dues that occ n th e
B o tyaBe5, BERUIGR BhRi ripton o
tglgsa'vaﬁa‘tghig SdeVicest B Q8RR withiR i aO&Hafe cohBuhRRANTIEbody of the
uced car bony di met hyl ene and ket onet hyl ene bonds,
ar aibk¢riptionicontaires 'the bcttd doeryfensaraicésy usef ul
substitutes for peptide bonds in the construction of
pr ot ease-resi stant peptidom netics. The invention al so

P Vg %éTﬁﬁngefs'si\t%Q&‘ S%@Iﬂgnt ARREALL RBSise¥naQikRJaRotification
or nore ree our five, six, seven,
10ei glibg STH Beent Packagt®', SIS, 1028R0, ELES fided HBROQT, anlewent package and

22;’ PeeRtonan T o EHuee trbee BEGBLIRT PR B rafan e ion o his

Q{f nafl)lw éuef(gmgl:ﬁ%ﬁ)ncfoy daitehl tg(ag ethploy48 &3t th&8htdntion includes

ex r uper nat ant, crude “enzyne
pr &ﬂﬁé}@ldepéhdeﬁt doingpidiyts pruch 8 ]@datemz gate apd mpa,rcmﬁuglnnr leTé¢lsemantics
conposi tions and Pr eparati ons can al so contain one or

1

nothat %ﬁovafqmpnw BE SEHIcE [ABFIECSGHER &bi | i zers known i n

r angy known in the art
anﬁ?%%?su(g%, a%ng(?ﬁaerx arrpﬁet?ﬁb u Wlo@%ﬁ’él h’ as phosphat e,
Ci tSeatiee oppartitider kind @r@nmm}cmab]ﬂajdﬁwm thab sfeckamtestly present";

such as ascorbic acid; .| ow nol ec t han
0" Gerder aea ppeNy P MBS . GRUGE G OE UeFeaPr B ey Woers within a
aI elf'{yn{]locgt%rﬁt' n or imunogl obulins; hydrophilic
mer s such’ pol yvi nyl pyrrolidone; anmino acids such
as gI yci ne, gl utam ne, aspar agi ne, arginine, or

| ysi ne; nopnosacchari des, acchari des, and ot he
200 iy Besy R DR Ag YA RS B G S semanti
h
20:3%@1% '@B%Xq%?@gg a%ga t %éggduﬁﬁggﬂr%{]&% ﬂ’t’ﬁ@(fﬁte'nﬁon However,

S OhBtati®is, susiabé Rfegtrummpemﬁpﬁme Fomnsg (RDFN onBExeodédiMprkup Language
and/ or noni oni c surfactants such as Tween, and

Pl (X)) exs suijble dersusg in ﬁ?r@kﬂ‘l?&nﬂéu@bﬁ‘ﬂ%?l y Active
Epoxi des and Optically Active Vicinal Diols The
i nvention provides nethods for obtaining enantiopure,
2501 S oidst fdhiadd dugh et sepftitie infomhdtival dnyongct laxger $@ofamels, i.e., to
DVD. Enantiopure optically active TDE qr, DVD
pr elfgaﬁeatopmgond@@%@@s@f sarnaies.dbrrotionioh thegg of the ontology server(s)

:Egnnﬁtulpgﬁg,d barf th% *}Sre% %{th%@e_r?E%%gﬁg%rﬁ%ﬁt@n%Eﬁ&ed below).

enanti opure" optically active TDE or DVD pr epar ati ons
are preparations containing at_|east 55% (
| edbis: 1n3¢1%on7@%m%%e SESENCGO0k arp sugnt g;@o,]gagg g%chlgzgg)t Query Event

Pgé%aﬁ%ﬁb%o{%: A 9 %g E)(ﬁ!%?ot ICéerfi ?H{egie%&eﬁ ﬁ‘g‘aﬂélly allows for

e NaMstAPEn ©fa l'isﬁ! ®f F—é-s)gu@és ﬂl@ﬁar@%&lstfﬁh%drﬂ@'tdéﬁdml rBStmkde&ﬁta such as
exposing a TDE enantionmeric mxture to a YEDH

po b(yrptemmﬂ)ema‘eorg Suclyyesoudce datamgayoiesida équgy op ghe previding SIP event
m xtures with an isol ated YEDH pol ypepti de or a cell
(wld-type or reconbinant) that expresses the

pol ypepti de. This exposure can ,have a vari ety of

out cones that depend on variabl'és such as, w thout
limtation, the YEDH itself, the chem cal nature of

the TDE, and, to a | esser extent, the reaction

cond| t| ons. Fi rst, the YEDH pol ypept| de can cat aI yse

o o o o o o o " o —— — p— g o s




no enanti osel ectivity, would not be useful for the

production of a desired TDE enantioner ora desired DVD
wepaaniseer. On the ot her hand, where the YEDHPCT/IB2005/001678

pol ypepti de has significant selectivity for one TDE

enantioner, the reaction can be used for the

prssoiee such apthe resoureendata 39 shaypoirdl igg3 OV @ﬂ&h@ pefed by external

and%a(nks)zggotrgggl%lgf gt@ lgg{%a[r)glgcﬂﬁf)l Ok s %%gl)ﬁor?sqg rQ@vant data). The

I e85t Rfurd bf fhe sibRrip@én Ad thé SRSt SH’tevbSﬁtl pabkdgb@re not w1th1n the scope
concentration of the desired TDE enantioner (relat

t coftthis inp¢raionTBEwWevere ewmmnlymylgaﬁﬁkb?’ Raftent Apphcatlon T0/ 874,946,

5 ¢ PleRaom exesy da it S RRiens FRrcairs M ER e b o Systom and
o%&lﬂ ?uﬂéf]ﬁx%%aﬁﬁ% Fiidbl h %?Re@ﬁgée@ in 5 U@rtétiﬁ@ﬁﬁatdk@ﬁy Definition

hant respectively. In situations where a
YRS PoEy e Rackeget abp Bide T rd:slsel end\Rangi Ravel fpr@‘néeSI' mon-limiting
enantioner to both DVD enanti rrers ﬁ n al so
D EXAERAOLTICH RET RET<AER L BHEF STEYENEY ro et g of
one DVD enantiomer (e.g., one with the chirality
corresponding to that of a selected TDE) is favored

10 ovBisciissed amamtithaespect tAFi@DH the bygratidri czféhmﬂmbﬂlmubscnptmn also

i nvention i s one_ that drol yses on nan i onMer
IO TSP 61 & SRGRS N o0 BT B BRE BHETY pphufire services.
gg]g}? g %é/gt é%%l}%l lé%?}begg'o% QI% O}Qﬁ % fdé%ﬁassil%g@g)tmﬁ%/@he availability

0. &58&v1@e§)br Ypntent, | depajdenvd bn eveetainncorgextaffdarmation. For the sake of
ef ficiency (as nmeasured by reaction rate

i1 h which

i tsimplifigatinne Eia ROnyisBe roHRs eerrey gk PEF RS fs16. 22, 24,

th QR the SIP 20, 26, 28
15 r e%lgg% [ ve[ahg@?ﬁéelrbﬂt&c%%ggsth%ﬁnﬁgﬁ%f t hen TBE aﬁ%rvers

Coﬁiﬂthbgm&cﬁberilmmﬁﬁéé.on will vary from one YEDH

pol ypepti de to anot her and from one TDE to anot her.

G ven the teachings of the working exanpl es cont ai ned

h eégﬁlﬁharﬁ%gﬁ@ Eb8es b st grﬂ%rtl a‘%ﬂds a@?@%@@@ﬁ@E%ﬁE@ﬁge 1 in Fig.

conditions for t uction of a desired
enzytb Itlwfﬁscoﬁrérya;eﬁlesm dthe lS‘I[lBSﬂ‘RﬂBEm&'@Ege headenin¢lhdas apappropriate

20¢ prverbmagikie, GREITG I &1 GRGYoH EHOM Icket Yo dspibn of the
Cel @k Sptﬁmrr‘{?gsg% é?lglghfa)gg ¢hd Flgyﬁaﬂe dRCoRRY st 0 eﬁ&%’cs the message

Speci e cont fng a nucleic acid
sebsBNgR] perses the geheed Gemantie dnfobnatamt ofithel diseovaryi duery. If the

sequence) encoding a YEDH, a crude extract_from.such ..
cefliseovery geary -CEEI PP ﬁﬂmrﬁﬁiié"ﬁ dbe disgAvesy S%"WD%; 8at 18, the semantio is
-po]

%)%88 c& g;%all BT use d @k@cﬁﬂeitﬁggﬁsgﬂfeygm available to fulfil the

po? I nc

25" Crélghelt), fige dise@letd sergsradl aunfeek lthe amCmpxmn withiarg0a P&hmessage
in aresting state. The strain of the yeast cell can
be(message 2 Figoh empligne WHBREG 329%d to, the fol | owi ng
exenpl ary genera: Arxula, Brettanonyces, Bullera,
Bul | erornyces, Candi da, Cryptococcus, Debaryonyces,

Dekk&ssntedrropfridahRrmAiRatin ietutgindHoubsonstion body of message 1 in Figure
| ssat chenki a, Kl uyver omyces, Lipo Mast i gonyces,

My @Szu}ae;d to ﬁ}rgwﬂaée a ij@pgjgggw qypgtrﬁnﬁgq%a@n & the gontext query server 28

S di obol

A R T R R L TR
a pPloyREREd &ﬁtéﬁﬂd@&n@@xﬁ\@eﬁ& Qlthdwehtedt Yaes seivet 28 aﬁ:hmfs
TDE enantioners to optically active (S)-TDE and/or

( RyWhidb restnircedfetsons frolwithin agertsie lgsielien?"yeast gener a
and species: Genus Species Arxula A. adeninivorans

Bul l era B. dendrophila Cryptococcus C. al bidus C.
curvatus C. macerans C. hungacg§ C. podzolicus
Rhodospori di um R pal udi genum sphaer ocar pum R

torul oi des Rhodotorula R araucariae R aurantiaca R
glutinis R species (e.g. NCYC 3192, UCFS Y-2042)
Sporl di oboI us S sal rmnl coI or Spor oboI onyces S. roseus

' . o —— e




Li pomyces L. species Pichi P. finlandica P
guill ernondii P. haplophila Rhodotorula R mnuta R
wor@sloagshosa Spor obol omyces S. roseus S. t SUGBET/IB2005/001678
Tri chosporon T. cutaneum var cutaneum T. ovoides
Wngea W robertsiae The yeast strain can be, fo
ex'Bihich resonwes/ptisonseate Within I edstass meetipgian t(rgeeet’bm ow) .
Cultivation in bioreactors of wild-type or reconbi nant
yeast strains expressing the pol ypeptide or fragnment
t NRBROhat ¢! d&te&@%u@@aﬁﬂ)‘s&ﬁﬁioﬁ%ah%ﬁs& penthideinfyrEatibRSach as user
activity (wth the purpose of preparing yeasts stocks
or prferertche(eem aliiteis casé|dmkes)equr epemzationd past, islkofgfxpetise) or other
|nvent|on) can, be carri ut _under dition that
S pr RS Uerat B hEsse LRdPER R herter Pt gl
Cultivation can be by batch, fed-batch or conti nuous
cul ture nethods. Useful cultivation conditions are _
d eplenetaindxt qnertyhewyea&tespd;rrda itmthe selscript o wath aﬁi%b@&h@wsage 4in
for establishing usef cul turi I tions of
yeagtax th@mgerasﬁalaafaeiuv@%wawnsﬂ@Figb 6 UDSGRRIABGiRge bas been
2B returns an
LSRRI W R O st Shcsa gy,
10t hgppFriag aribi ediﬂier IoomplmmtuwﬂhdﬁtC B265at whieh gbsudty Linl tetnpinating the
the solubility of the TDE epantioneric mxture in the
ﬂ@é@‘@twé‘é@%ﬁsqoﬁéryrséﬁ’@{ #%n mixture. The starting
anDunt of epoxi de added to the reaction m xture is not
critical. The epoxide can be netered out continuously
or TtisRoilabe morsdciRattthe toreettemety wrveri2 teryeuse Dine or elcae pYthe above-
proportions of (R)- and (S) ide in the ture of
enasted-enetagyoteryaie fepirydeg §Wg\ﬁﬁar8§g FHRAiS ’éi‘lmlon among several
f of @é&rﬁae&% Jani e Ctﬁésts:!#%atgocf}%a}t ﬁncﬂtﬁiealgﬂértt)%@ﬁ’ Waidiy servers.
rcial purpose t racem c of the

e pQ?Shtéﬁt 1ﬁ&1@dtﬂtltoh§mdt]imisgﬁmh mathefome matcaibed by STOBospRequiements for
can be added in a racem ¢ form or ﬂ I nhxtu e of
e

enGaticaifediseqtiondn Stsétoélrtﬂltlﬁ‘a?lt Bipfocp FRft> SEptemger 2002, can be
yelas%t d\leh'?evecﬁl t"i‘cc‘ Pnfgﬁhéftloglxﬁﬁ ACthe s%'écﬁ@&tdn%lbgy server. The
puri I'SO ate avi ng
e nﬂa‘&ﬁévé& gifofhatioh 1§tlten‘paisyd B}dﬂﬁ@oﬁtﬁxﬁ query mas as if given directly in
depends on the kinetic paraneters of the specific

20r ethetnespegert@dyhe anount of epoxi de that is to be
hydrol ysed. In the case of product inhibition, it can
be advantageous to remove the forned vicinal d|oI from.
t hAssR@as (D tHE substiition is grarted, thedontdxh quays lulmotlpadm Bused within
of the vicinal diol at |evels that allow reas

' eﬁ@tcp@tht quessservies 28 o deremning b ialerhelies g gpould fulfi
| d f:
oS 2GS S AR e B R honmen ot

25C uhisbcmty Sitvdri JtBwitlh lay tihicinl SIS TIH Y (doheplizaseitbRFC 3265), sent as
continuous culture) and feed rates, carbhon st ar vat

addiessagn San Fig. & dhe|dsieamined spioigreamres PR capstifutpsd t*F‘elmtlal set of

culture d|u ijtion of inducers for exanple
B%‘P‘F‘H{“gf ef?oaﬂfratg anal ogs of the epoxide

hydrolases durlng cultivation. In the case of
reconbi nant hosts, the conditions under which the
pr bipon eacspiannfithoinitiabset of resewes PRIYAsymingthatdhis éet of resource URIs

0 0% RS YRR e R B8P disoverysorver

fe QU@ﬁEs@hb&"to (tHéJlutalﬂlElSﬂlty Off RPBSFcotisht @tibdcH lcOmRaiity ihepater 26. For
be separated by nethods known to one skilled in the

ar this purposashef dscovaty eerver 2¢ sendsi4 GFAEURSCRIBE to each community
processes are generally performed under mild

conditions. For exanple, the reaction can be carried

out at a pHfrom5 to 10, prefgaably from6.5 to 9,

and nost preferably from7 to 8.5. The tenperature for

hydrol ysis can be fromO to 70 OC, preferably fromO

to 50 0C, nost preferably from4 to 40 OC. It is also

known that Iomerlng of the tenperature of the reactlon

o g,



be by, e.g., secretion into the culture nediumiIn the
fermentation reactions, the polypeptides (including

wo eovedseml fragments) can be inmobilized on aPEDIB2005/001678

10

15

20

25

30

support or free in solution. Procedures for

i mobi l'i zati on of the yeast or preparation_thereof

i noémber, 26blor ampenilability Byant Gdows as meswep il Fig. 2dviicapgssage body
attachnent; cross-|inked _enz agar
A AT T i g G o
and, £} AP SBRErbeH B (1Y, Sh8Ragd ¢ahlms. 2)The e agifasitpember 26
the reaction can be nonitored by standard procedures o

k rempportothe sebsskiptivre inidrgrattethasubscyiptiehbased londathofigation policies),

exanpl e, gas chrongpt ography .or high-pressure |.j, qiu

cHo R RAp PR Soreaes Soa i eRmp LS sl 3p65). sentas
PhASESee THERY! SiTR coiinifydhiBBer O FuliRer 1E{PORES WithQBIP NOTIFY,
the reaction mxture at oRe or nore stages of the

r evitaining tHENaitiabsa of smvicesthbenstth fpguiovidedsepyiee requirements of the
enanti oner of the epoxjde_ and/or vicinal diol is found

t UBECTINHOBXYEE S VTR 84 F'8- fhe ot her enantiomer of

t he epoxide and/or vicinal diol. Preferably, the

reaction is stopped when one enantioner of an epoxide

of Ug@nesceptidro bfallaarswersaoialb curbnti crmhmunity neintpendé dpither upon
formula (I1) is found to be in an enanti oner.i ¢, excess

o TeBptioB S AR5 IP NOXTHG 67 FErEHY ScPrRS0% B AIONS Caten avhere the
i ny I $eS it

o ERsRy, ol BEFREY! eobBRRRE SIS POToRRARkes pCAical SIP
geNeTary f nfitiag (Helapcirsulhied set of serbiees thatwmasatisoy eredpmidsends it to
excess of at |east 95%. The reaction can be stopped by

t hke sebsariben IPrasERessagediie Tent ri fugati on, menbrane
filtration, precipitation by solvents, and the |ike)
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activity. YEDH Anti bodi es The i'hvention features

anti bodi es that bind to yeast epoxi de hydrol ase

pol ypepti des or fragnents (e.g., antigenic or

functional fragnents) of such pol ypeptides. The
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residues. A single chain Fv fragnent (scFv) is a

singl e pol ypeptide chain that includes both the heavy
wa@paelodgght chai n vari abl e regi ons of the anti bpdyIB2061%001678

which the scFv is derived. Such fragnents can be

produced, for exanple, as described in U.S.  Patent
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i nvention. EXAMPLES Exanple 1. Materials and Met hods
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second experinment, and the conbi ned organi c residues
distilled. After a brief forerun, nethallyl benzene
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added to final concentrations 20 MM or 50 nM The

m xtures were agitated on a shaking water bath at

300C. The course of the bioconversions of epoxi des was

foll owed by w thdrawi ng sanples (500 m) at

appropr| ate time intervals. San'pl es were extract ed
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colilY. lipolytics auto-cloning integrative vectors

used: LIP2 termnator Zeta regions Kananyci
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t hehduld be/cdnsidetedan alerdly HRgtatid of e frinoinléstod thdpABsent invention, and

sel ection marker gene multi-copy auto cloning vectors

( phetan lipgtation ghepots 293 pl NA 3293) with a defective

sel ecti on marker gene (copy nunber anplification)

carry the defective ura3d4 allele fromthe URA3

sel ection marker geneTable 1. Vectors, strains and

prinmers 2. Transformants (multi-copy and

si ngl e-copy) 3. Vector preparation pl NA1291 (Fig. 20)

was obtained fromDr Madzak of Labo de Geneti que,

I NRA, CNRS. This vector was renanmed pYLHM {Yarrow a

Li pol ytics expression vector, with Hp4d pronoter,

mul ti-copy integration selection, Absent secretion

signal). pKOV93 (Fig. 21) was prepared by the

inventors. This vector was renaned pYLTSA (Yarrow a

Li pol ytica expression vector, with TEF pronoter,

singl e-copy integration selection, Absent secretion

signal). To prepare the vectors for ligation with an

epoxi de hydrol ase codi ng sequence (or other insert to

be expressed in Y. lipolytica), DNA was digested with

SanH and vAvrli. 4. Insert preparation Total RNA was

i solated from sel ected yeast SH%ain cells and

messenger RNA (nRNA) was purifi'ed fromit. The nRNA

was used as a tenplate to synthesise conpl enmentary DNA

(cDNA) using reverse transcriptase. The cDNA was then

used as a tenplate for Pol ynerase Chain Reaction (PCR)
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Di gestion of the pl NA-series of plasmds with Not\

resulted in the rel ease of a bacterial DNA-free
W@peesshHn cassette, containing the ura3d4 (phUCHMRPOHN01678

the ura3dl (pYLTsA) marker gene and the

pronot er - gene-term nator. Scal ed-up quantities of each

p: asm:g \E\)BI;ILG isgl ?thedbl' Notlt ??INA d to restrict the

pl asm , an e digeste was run on an

agarose gel. Noil digests resulted in generation of

t hgyRaed @hingtld ik:r agnment of the plasmd as a band at

2210 bp, and the expression cassette as a band of 2760

bp + size of insert (pYLHM) or 2596 bp + size of

T SRR b B B R SRS B a sbseiver

et V™ bpol ot 1 ca Pol h. 6.1 .2

Preparation of DNA - nethod 2 Primers YL-Fwd and

YL-Rev (Table 1) were used tq anplify the expression

o S PR 0A TGP S TR TGP LSS R Bogovery servr, the

i VR GRE R hiEShonc Limp AR ACRIGS Quityi O and 2.5

anplification programme used was 950C for 5 m nutes,

30 cycles of 950C for 1 mnhute, 500C for 1 rn'.nuéﬁg, .and .

726REPPRIVEFOY TRteiRHOL dhe SUBITBRETTIRYeS] Mesiige: RAktRm TR iRCgYery query;

720G ' 0ést AR BkQsid isRUShdraB dy tRei
thg&ﬁ&tiﬁgt’g%gﬁ%ﬁbﬁn%regn% used % or ﬁqadr%lg}?lgrﬁg%i gn ofyr V. 15COVELY
Hpedryéd,ca Polh. 6.1 .3. Preparation of carrier DNA DNA

fromsal non testes was nmade up as a 10 ng/m stock in
TE (10 MM Tris-HCI, pH 8.0, 1 mM EDTA) and soni cat ed

to ' ' : i mately
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to 10 kb. The DNA was denatured by boiling. Aliquots

were stored at -200C. 6.1.4. Transformation of
YaFersiipSatheysonigEs QUETHio hCPNARLARCTY Sy ¢ #8 adapt at i on

of the nethod of Xuan et al (1988) was used for the
transformation of Y. lipolytics Polh. The yeast was

i npatsingtiBelcdntéxd qb&yand MARn{nkGn gfsbonseddrntifixsticas bf a flirality of event
g/l peptone, 20 g/l glucgse). The culture wa .

 nEe R ARG FCERTMUBEY PheiehsoTeTs dPat togalagridelssmie ragult of the
10%: oote Q,ﬁ cells/mM were reached. The entire

culture S harvested, the pellet resuspended in 10 ni

TE and reharvested. 1 mM TE + 0.1 M UOAc was used to
resuspend the pellet and the cul ture was, i ncubated at

. Pel. ; .
288cAmethodpsgp|ciim i, ftfr[}gg, REPPTIHDSHTiRg thedissRVEY éq:{yerstgtsubscnbe to
at .4 - L ' . t d
5 AR T 0 SEHPEAR i ot v o
t r assfydigihe gubdAber Umithaf adhilabde seireicesDhiA ane tiiscavdbedrl  of
treated cells. Each mx was set upina 1.5 n
m crof uge tube, and incubated in a 280C heating bl ock

fo 0 _m es. 1.4Vl (4 foLs

4. o8 mEhG bR ighn 2 YRR o o8 AL ARt h icription reques
f i {eRtapsti€ hohiz&@0the WastRod Adedr tompeisds, notifyiag tieasubbertibey unit of a
and incubated at 280C for a further 1 hour. The tubes

e change amaYaslebiditly ol2 pregipody HaZiailable BeryicR PrQfdeddy an event server of
mnutes, and then the cells were pelleted by
ceﬁqer(f%ﬂ%?yo?fvg?tsfwﬁshute at 13,000 rpm The cell

pellets were carefully resuspended in 100 Ml dh O The
transformati ons were plated on Y. |ipolytica selective

pl dt Asn¢thad gy in chiifnch Whsessfor aicaseorfeate ph&simg efiibeisubseriiton request
acids and wi thout (NH4)2SO4, 20 g/l glucose, 4 g/l

NH4ACI, 2 g/l casami no acids, 300 ng/l |eucine) and

i ncubated at 280C. Col oni es vvhilgh appeared on the

selective plates after 3 - 7 days were transferred

onto fresh plates and regrown. 6.1 .5. Confirmation of
integration of pYLHMA or pYLTSA Col onies that grew on

the new y-streaked sel ective plates were inocul ated
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conversion and fromeep and conversion will differ

substantially and highly erroneous results wll be
wobdoaiomses | f each of the two anti podes of thePE€pBAER001678

is attacked following a different regioselectivity,

the ee of the diol wl| be high, and E-val ues based on

eepiessage ddnorzetoothe wngthod Aurfliey kemprispsrnatityss tebewispralpr unit of a

f d d f St
o SRS e SR R PR BT o Can ( hen b

used for the synthesis of diol in high enantioneric
purity, which is difficult to obtain in high yields
f r nemethed asiol daimi 4 duttthar ceyipusipe clpdatmgraelaﬁé of oveat segyers that form
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will be high while the ee of the diol fornmed will be

| ow, and E-val ues based on ees and conversion will be

hi gharmtthad as o staimbt, ailireel p&nsi:ngl thepontart geary éxcdidsn refierting to an
fromees and eep. Strains d| a this type of

r e§P© éE’EVle{/Pstlgg EﬁﬂmFWe‘HdlE é%C'hP%P ®the synthesis of

epoxi de in high enantioneric purl ty. Conparison of

E-val ues cal culated fromthe different equations can

t hGsAhbrethsdak ms:l:anquadzhdrapamiegtthﬂ)cbomﬂt anelyyisaduddseconsulting a local

enant i osel ect | a regl 0s ect ivity of the
r e SRUPSPf rgqodqu Q@P eé(e%tﬁsqv Lepgesenting resources needed to

b| ofe 4 AQa6lesi red epoxi de
8 dio %é?}%eﬁrtelglggr%ﬁggidﬁs%ﬁ&é?i%&g des aned opti cal puri ty.
TabI e 2. Yeast strains that hydrolyse 2-nethyl -

2- epoxyhept ane enanti osel ecti vel E > 2)aMET
SY§TéMn;@@{ID daonpister NpaFein g Riepp patagt Uyt @%@s&@sﬂﬂng an

B R VR AR e

[ nwemelcﬁmwﬁbrame@. generally to wirel ess comuni cations
systens and net hods and, nore specifically, relates to
vvi rel ess termnals and wi rel ess network nodes that use

? r as %ﬂ?:% gér}ed% M es(seflf éoér:}velglﬁ%{r%%rts ? on Pr gt o? gl SE8fion Initiation
(S!PR)toctcﬂ(SIH’DIemﬂsemeﬂ.ETF RFC3261 (Rosenberg et al.,
June 2002). In general, the SIP is an
application-layer control (signaling) protocol for
cregt

or 1o Bl il et RlBhe B e igh rhdslnd sending
| ntiey dodtext qﬁa’pboﬂﬁs thabugh, at hesst oreeliPrabiyst ri but i on and
mul timedi a conferences. SIP invitations used to create
sessions carry session descriptions that allow
panyi t
Py nERk e bR £t o e Ao Bmle wireess
t 0 co@hfimicatibms desipeest s to the user's current |ocation,
aut henti cate and aut hori ze users for services,
i npl ement provider call-routing policies and provide
feature L PAkRanR,
rugt hanc e B B Pa u R B R UGS ol el Lt dependent
| ogaddtansgs.f or use by proxy servers. SIP runs on top of
several different transport protocols. In
"SI P- Speci fic Event Not i fication", A Roach, RFC 3265,

Ju l(% ‘%OO%}W&%%? élr {eﬁlg% 2, WS %@é@?@%@ g%{)é(l fr%g %{ﬁ':ﬁ:?(context-dependent

en@bﬁs%raﬁl\fﬁﬁtcoamed bﬁﬁtoleﬁéitsbﬁh@ FRdseBdcOdtd) Gvdtchediigo, call state and
node in the Internet. This procedure is expected to

beepplicatiokegecifieensnts. wi t hin the SIP infrastructure.
Exanpl es of this kind of information are presence,

| ocation information, content/service availability, or
access-controlled SIP events. is discussed in RFC
3265, the general concept is that entities in the

net wor k cansubscri be to resource or call state for
vari ous resources or calls in the netwrk, and those
ent|t|es (or ent|t|es acting on the|r behalf) can send

o, g, o .




node. J. Rosenberg has defined in "A Wt cher
I nformati on Event Tenpl at e- Package for the Session
wo piosioassdn Prot ocol (SIP)", PCT/IB2005/001678
draft-ietf-sinple-w nfo-package-05.txt, January 31,
2003, a watcher information tenpl ate-package for the
SIP event framework. Watcher information in this

context refers t.o a .set. of, users t. r b '

t omclr éam%&‘ﬁf Cidie e‘g%lﬁﬂ‘ de qu%iet © a&l%g)%?ri%cg?ea CZ)\%I[ éﬁ% 68 user-related
Pagka@etioNinehiRing RiEOFeREdMRBs. changes dynamical Iy as

users subscri be, unsubscri be, are approved, or are

rejected. A user can subscribe to this infornmation,
and_therefore.can | earn of changes to this . .

A PTOR DO OB eGP TRV R R SR AP de P ber i ggpped o2
10443 RuhfiRtRicRs RREKARCsai@SubdcribaNuii® opBibieeld deddanyubscription
event package, i1ncluding itself. As is well known, -

t hesgaesd meessagdettatal dismveny satviecthe sebscepfiererquedt message comprising a
need to obtain Qfgfgpriate infornatiﬁn.r%%arding a it of th
ceASEPVETY BPFTE, Saq diSCOVSTY SV |t QmPHSE I AgF: THERPVYELO pgeeipt of the
kn hid Ehis06 S Bt QU&pYthe subscripti
oL EAS Ok SO Sk BRETRRS Al SR s
i nrdgnest lifthe divebverByuaylisauppbitage by theadisdovatyserveopidtty formulate a
one shares the dedi cated conmuni ty know edge ng.the
pafentextastsbased PRhs RS a‘iﬂveﬁféf aﬁée@d%nflgﬁ%‘ﬁﬁe’p‘ query to a
SPEGthL Gl toh@ i BEWEH; RSB ¢fc@8 brse the context
o EOb by SRR o e SRR L PR 4R eloBbfise the contex
appi@p raind tretuim frorespérise identtificativrs dfygppluclitys of eeanit sgrvers forming a
know edge of community-rel evant cont ext iﬁ&grnqﬁion

(s eRmmaBity g€ aYanbervers Mt inggthgh eferopiap Aresyh of dhediprayvery query.
peopl e and comuni cation neans at tinme of discovery)

is believed to inprove theidentification and creation

of 16.Ush ek wbtiflgeichaystedmesimehiimi 1Ss furtheneseprisiog pddifional logic at

SI P environments do _not, of fer fynctionality for
detaifl HiSAPYFEY ssHsFiinPbsedbee A R f thesygptsgrvers that form

V\A I o a . . .
ot sk R s And AR B (SR bl gevices tha
bekiealig@dveedhave promi se as enablers for future
peer-to-peer (P2P) and other services, and as a
technol ogy in context provisioning, a nethod to

91,5 R BB MBS it Bime o

f ox@geiipgoraneeithaicssagetis ewa-=re soidediscovery aerdennidgie notifies the
advantqges are realized, in_accordance with the

pr eeksaribgr wHbehe changeip SuiAbITY offa preRiously dmayailahle seryjce that is

gﬂ%reo%%?et%cbﬁroz{‘qh%v%nﬂ %&1\%? b A oB{r'ln&#rg@Sof%V%tsgﬁgrst 0 operate

ven I'cat’l on syste avi'ng servers and a
subscri ber unit. The nethod includes sending a
subscription request nessage fromthe subscriber un

t 0 18 4n seav aptjlientiop systempas Fecltifel & yoseriope Y W@&%ﬁ%ﬁﬁm of the
gelglzt‘gsgﬁgégtglfr&ﬂﬁ& ﬁﬁeg%gg QY SNV 's¥id &@govreég 8&%%1‘ Yc?glé Qotifies the

e su Fi'ption request nes parsi ng
t hguishcHBEMBNNOfAUDENARdnasisestip b thHeentubsiyraf vem Bervers.
request if the discovery query is supportable by the
di scovery server. The nmethod further includes

for atin .context  quer.y ba :
DA DR Pt B BRI prertogouptaes
CORYRIST BRI HrVERINA FormThe cERRfuKY ofennY seBwity, Eic IRAbSEAS maintained
the context query and returns in response

i depthd disetviengnesret. a plurality of event servers that
forma community of event servers that together
determne a result of the discovery query. The

di scovery server subscribes to jhe availability of
resources at the event servers that formthe comunity
of event servers, and notifies the subscriber unit of
avai | abl e services that are discovered. For a case
where a lifetinme of the subscription request nmessage

o o L




this space, hi this context, functionality for

notifying applications upon the addition or deletion
wo@Roosmb@seaNt content or services is benefici al P&EIBO0I/001678

Exenpl ary di scovery queries that are enabl ed by the

use of this invention include, but certainly are not

limted to: a) "Discover a certain service anong a set

of .people within .a certain.|agcation [

or 28 evenfpotighoBn ST 8 an i AL Lo R st <Bpfqysppserver when
' \'}%ﬁ?{ﬁiﬁ%ttﬁg dotedt GRbHALRerie@PAL ontoldgy MVdrf WsiA® aab@itént indirection
aval | abl e services within a certain |ocation of

prevhidgus that are present”. d) "Notifyme about new

content anong a set of people that is close tomy own

| ocation” Wth regard to the discovery query (a),

) p?ﬁsﬁp Efent EMALEI0R QRREH US th 8RinP €5 NFher 94id RYARRS Guery server when
defined in J. Rosenberg, "A Presence Event Package for

t hparSiag seaontent queay camsully olood sburcSbREsquréadads, aed determines if event

Draft, Internet Engi neeri Task Force, rk,in.

pr HFEYEs ge)p’resg%mgar,ewq.ggﬂggl’ee&%rto ﬁ,Btﬁppléle 3]%%6%3@9# tl'f}ﬁ g.lscovery query are
prm?f)lei nvention provides a system and a net hod that

permts discovery of contentand services within a set

of entities, which constitute a certain

(cont ext - based) comunity.  The c ity .Quil di

b Shea cvant naleaRoRCHTET IS BLGRIT § AqV G S8 onEH Fsppaver when
th . ' 0 i i f th
contra 1R Pl ST Tobu M AR BORcY Sor & lezst some of the
SURRowdse pite hesddae deterthine kg resuitlef the disedvarn froeryat i on

(such as, as non-limting exanples, "expert in a

certain area" or "nenber of a certain group"). The

prese g i : ;
et e PR IRLE L RERER AERIm 05, M URR | hllrs cach comprisea
of SthnIhRiadve Potbea (8 ekent asvelef i ned by RFC 3265.

Hence, determ nation of the community, as well as the

actual discovery, are based on SIP events. However,

thg, USEePlns Bgt?ﬂ([%hgn%gﬁé}h ak fﬂl%?@%g, Wiker®84id 89 Bfent servers, and said
construed as a ['Tmtation upon the practice of this

i nyiesRtisr.unRefrercoiplgd t® sdfil gata kiohmmenicationh oetwosk via at least one SIP
sinplified architectural diagramof a system 10 that

i sSP¥¥Yt abl e for practicing this invention. The system

10 includes a subscriber 12, local SIP proxies 14, 16,

22 and 24, a network such as an Internet Protocol (IP)
nebsvoAK evdeht nétifidasion ¥estam aeinvaain? 05, wienezaid subsonrep@n® comprises a
that are shown as one instance of a community nenber

2 6mokHe wiretasp cemugisationsdevissr 28. In the presently
preferred, but non-limting enbodi nent of this

i nvention the subscriber 12 is associated with a

nobé| £n Wirére hesScaaonyistbmak ipclaingd @) where said klismevary query comprises
cellul ar tel ephone, or a personal conmunicator, or a
mobentextedependsnt eQsHeN&uch as a conputer that is

coupled to the network 18 via a wireless link. The

network 18 can conprise the Internet. The subscri ber

12 9% N BERS nbtofidation Sfdténn bs inlase Rl etcahsiRsouree daa associated with
subscribe to the availability of services or content

wi thei eoderdalependent eamatiaints is TorapEene; ek et Hagl jonae of gresence data,
28 i npl enent I.P eyent.s, ..conpl i RFC 3265, and

t hl‘i@%ﬁﬂ% % 8%15‘33@ and gpiplic ‘{}%Iﬁ{srpp S éﬁéevreggﬁ\s i s shown as

well in Fig. 3, in accordance with this invention the
context query server 28 includes, apart fromthe )

f uB8t Anewdit mptifiemionsysbinegstin olain 1RFThge 68d digeavess query comprises
interface 28B to the network 18, via SIP proxy 24, the
followi ng functional units and nodul es. The cont ext

query server 28 includes a nodul,e 28C t hat provides

support for an event package that determ nes a set of
resources (expressed as SIP URIs) based upon a certain

gi ven constraint. The context query server 28 includes

a nodul e 28D that provides support for content

I L N T Y o o N I Y L ~



based on the query input in the availability request
received fromthe subscriber 12. Hence, the community

W 200b@0eses pr ocess takes place within the cont eRCT/TR2803/001678

server 28 through appropriate data processi ng and data

m nin t well in Fig. 4,

in aB%BF‘g%ﬁ‘i’él h%ﬂ}c@%}%\%‘?ﬁpf%%%eﬁ% di scovery server

20 inplenments SIP events and includes, apart from

functi onal Iﬂ% 20A conpliant with RFC 3265, and. an

i nt ePP-dewd eltléllttoﬁ@fa‘ﬂét’WBFKeniBO“ﬁ??%PnSYSIﬁ%?%‘WS‘T% seryergpoupled
foll Bhs ViR, BRCUBRANLSSit cSREriFhSIRN¥ Wr)sendi
servgd;\ﬁg%a‘lgdr@ﬁﬁ%% Sogl c 20C tg I nt err plr (gt Fﬂ gsl glen mendme s
avai baliseriftiop rwbmmspﬁgﬁdma discevsry sstnssdhe E}@ﬁcrmlon Togest message
| ogi ¢ _2CX..def & é‘l‘ij%i’ﬂ

quer )c/:orln r1s1nrgtF SCOV rg%%lﬁgg%g@%ﬁﬁllgat ntée})?és'i)ol%ﬁvett@ f‘ecelvea
t o t hetifivatidesf a‘t}:hlehsly saeicoethal8e dmso@sslwmﬂpeldmg etﬂelmﬁcanons of a

L TREE AT SRR IR X M ——

queryesuggpﬂl@afsbaxe qilllel?coveryr equests with each

comuni ty member he di scovery server 20 includes

| ogi c 2()5 to determnine, based upon notifications from
the g

o t RS SHBEHIREL T im0, MASLEP] GREE L. BEE Aftcrprion
s ubs cequpst nesRagdis sortze e sdsupsaibenvait itespang ve th nefifieden of a change
Ic:ggl C]ﬁ; %\%ﬁ{%ﬁ% é)lf éle)%C}O% lfsj gﬁﬁrgﬁab essérvI oo C}fla??s r{g%lcrlé)c{ bé/ an ev?nt server of
of r elsdoiBRmity of &fenf Jepistst he set of comunity nenbers.

For this purpose the logic 20F is assunmed to nmaintain

and manage a list of community nmenbers 21. The

abov e g6 k&P thitR MAM29058d: 88 cdse wherb'aliftfiine of the subscription
Application "Content and Servi ce Regi stration, Query,

and Netueftinsateieois norsevg sabl bgapiber UNftATRENgEE Ve to Gotification of a change

10/ 33 X es a non-limting
exan‘pﬁqgl%‘a]SBISﬁl E evﬁ%lﬁpﬁ%"elﬁg atrgvvoul d inplenment a

servi ce/ cont ent avallablllty subscrlptlon in a

S Pe iro The va nits, functions

e K PSS L St N Ben S BP0 fcusion
usi Nnifigfichiab8col $SIPY WahiSeRer, hdGeH¥kd saidisiieyoriedr uhiasddivpaises a mobile
and software. In sone_cases the logic units, functions

and roERlgse sommpnicaigns dyceand 28A- 28G can be

i mpl emented in whole or in part with conputer program

code that is locally stored and executed by data

pr oc &8s discovest servengneiabls in drecventinotificaien sygigitcomprisinggervers and a
di scoy server 2 e r

The. GURRRR oM hemB Bee af PR ARSET G oty server
ser Vafompﬁﬁlﬁp ﬂo@mfesp!mn‘slhe R-Cred2ipbof 4 blﬂiscmmmmrecmea message from the
subscr | on to avgl I abl e services and contadft. Based

upon ¥ %’n Bty thesubsarption iGaHCSlReSEASE SATHRTHTS A E R ERTL Yy, to parse
requegt disthRhEqfefNafiXioSdcodpPiiR dubRRpARLeGMEIUTthE Miscovery query is
menber 26. The above-referenced commonly assigned U.

Pat erfupyqsisbled tHelscoxearerst andiuifosaylyie & 6o Auqry baspden the parsed

T —

n 0 n | fespiohsenidergifiaatipine obé phuraityPofcaventt sep'axslfagrang haommouikydof event
al l ow for h avai | abi ription. SIP proxies
14, 1%{"%2%@%%%@ o oeatrgsélﬁﬁaﬁéli& PSFY W Y%s wel | as

the various SIP event servers 20, 26, 28 (typically a
different SIP proxy for each, as shown) and are
responsi ble for the handling of 25l P nessages and
appropriately forwarding the SIP nessages to the
specified entity. Note that the SIP proxies 14, 16,

22,24 Tepresent 2 Dbt geebpdyEny of ar
subscription, and notifications, as provided by the

SI P event framework specified by RFC 3265. However,
ot her nechani sns could be used as mell |n ot her

N Y L Y " - T ~1 ™~




subscription contains the actual query for services.
hi the commonly assigned "Content and Service

woRe@bM0e86: i on, Query, and Notification usi ng SPEI/E2008001678

Packages", S.N. 10/330,146, filed 12/30/2002, an event
package and subscription nethod is defined that can be

enpl oyed by this invention hi addition to this

f uncs4. o discoyery bdveer s lis clainp 38 pfurther compaising Hogdic to/ subscribe to the
enpl oyed . his pnventjon includes context-dependent

cons ?Yaélfﬂﬂﬁé,"% Eﬁﬁﬁ ﬂ%tgg eYeBLRTEr At AP ,OF‘%F Y sEivers, and to
hi ghgsiifl exelibssSpRRhit 6Bavahifle Rkl i@ a0kire aRBSIrdCt | NY

service queries such as: "Services of a particular

kind within a certain [ocation"; "Service of a

part kLgu) ay. Kij vided b ' j 1
G R N
Wi t hiubsa@iption trequestf inedseigeofs nonkzreesaid discoveryservery logisendfifies the

within a.certaip |ocation". .The guery.is. for . .
usi ngadt pifpEe R RriE ekl Ml e tacis
semapioviasd BY ad SentiéBikeyof th@nagenigiof event seg@fsyane to an

under standi ng of this invention. However, notations

such as Resource Description Format (RDF) or Extended

Mar kyp hafeiaads seXM-ds 81 Sladd Bl 2Rhée IO a UBR Where a lifetime of the
formulating such queries. hi order to share such query
senmsttiserifitioh oearest owssagepisgnen-feae g dwovay sgaer logic notifies the
i.e. . to.cr . i

ot 3G it G SRR B R EERe SRR e ol
supported by the invention in the query subscription
operation, (as noted belaw),, This inyention assunes the ..
okt 5 bt st oot i R PR TR EpdplaFa it of
Pack 3@} sdritad thixgbim the cSbiassityl et $ebveds, R 1i6ecin@dnaintained by the
context query. Such a query allows for subscription to

a | i iscOrTNEE6hr ces that are constrained by certain
resource data, such as context information. Such

resource data may reside locally on the providing SIP )
evenBgeh discqvegisetvenas in bleink 3% wiletsesaid adisaoveey sshisnpepniprises a Session
Fig. .3, .0rjt e acquired b ar . .
excarBi R P P P e e SRt Aol amobite
t o r efirlsndondmimdationddeviexact nature of the

subscription and the exact SIP event package are not

within the scope of this invention. However, comonly

assi goesl cbhickt qﬁ’?& §é}§fer’%?81ai)16 & QR et NoBH iS4 Systeld doRfpriSig servers

even date with is patent application, and entit]ed
" Met hodia sEisstikanuait goaderhigtacdatearypemsationEieawerk, said context query

N N NN —
Dana qray @litiatat pvdatiesmb@ribanmititopdrserthe enngerpierypdndgetoin in response

Sy g 2 f},@%ﬁﬁg g\? (%,dq atapﬁ]ur@ Bgegffl?ttrggllvgﬁ% godl’ﬂ‘]gl}/ § a;c%bﬁ%dng}\g gf ef;jlviteﬁtgs'ﬁrvers that

of t hepetpidtaiide o subioIBEIdibiedyiquen). SO referred to as

a subscription for discovery and notification of

current and future services. Fig. 2 shows the steps

and gSgages: g?@& & ad DRk 89, WHIR s31RBRERIEG Berl @ wHBE parsing
availability Services or content, dependent on

cer t dhecontsnt @ety quafiesramemniolegy seiwer ushig asantentdndirection technique.
sinplification, Fig. 2 omts the routing of nessages

via the SIP proxies 14, 16, 22, 24, and the exchange

of SIP nessages is shown directly between the SIP
servers 20, 26, 28 and the subscriber 12 entities.
Conpliant with RFC 3265 the sub%¥criber 12 sends a SIP
SUBSCRI BE (nessage 1lin Fig. 2) to the discovery server

- 20. The SUBSCRI BE nessage header includes an

appropri at e eventSUBSTKEWEE SHEBT (RUKEE 26)or a di scovery
event package. Upon reception of the subscription
nessage (nessage lin Fig. 2), the discovery server 20
extracts the nmessage body and parses the included
semantic information of the discovery query. If the

o e o




supports the subscription (and grants the subscription
based on aut horization policies), the comunity nenber

wQeoosmssends with a ' 200 OK1(conpliant w th RFECBPES)5/001678

sent as nessage 7 in Fig. 2. The comunity nenber 26
furthgr ,responds with a.SIP I.FY, containing the .
o ¢ ASER BTG i 2 G e iR PO PR oG when parsing
ser Vi fecdnbathuetdndusts 8 focilREursd dTsesbiaE d44) anddidrmass if event servers
message 8 in Fig. 2. Upon receptjon of all answers of .

al | CEPPeHtngIsNres pepdrfbnfdrmunedhreuitobthe disepery query are available.
reception of initial SIP NOTIFYs. or reception of

error codes in those cases where the subscription .
cannoi2. Beogiexiguen perveriae indilaindy evlerasaid aonteR Gl HsAYPEV R parsing
an i :

o sarbtieabien i en SORLHLRUTb) S BERNTH S Blouce data
subs cieededrio d@emanatias sageothe disdeivery qeryAs a result of

these operations it can be appreciated that the

subscri ber 12 has obtained the current set of services

avai | ghlaeofexdueryeReriadiih Ylaiiedd) &hsreABidabntttti ghefy @erdér dothprises a
time, and the connunité is built based on_ the context

i nf or bratipmhitgignirofosok(RE) eyentseryar aud mhare sajst subysribe yuibeopprises a
Of t nﬁoﬁ}é%feﬁésp%mrﬁgmcéhgnst &%ic@.ase Wher e t he_ lif etinme

of the subscription request I n nessage 1lindicates a

val ue of zero, the subscription term nates after the

initi NOTI EY. (nessa i g, 2 ' ' N
RC 3964 g Ra Pagd shPafbdin iR Rl tor direcing
act uad daya grodesdor ofsSubstriberanitoLupEiate-ihaseventhotifidatien system comprising
di scovery rqugst. hi the case where the Iifet%ne of .

the ofeFGFYFAFPIEdPAdafasoMERInicadRNS SEORE P SRoEALOBS ik fopBTs:

val ue, two different notifications may occur in the
future. An availability notification may occur if a

ser vi ¥eadipg a c@ser@niion reqyast maseaee tof 9 disqoery 3¢, Bisispbscjption request

b LAt [ j 2) b i | abl
at e RS R Rl B ) O the. commni ty

nmenber 26 generates a SIP NOTI FY nessage and sends it
as nessage 10 to.,.the di scov. server . Upgn ..
e prannG o (HIGCHGR: Pl G TBIR REViES A0S SBrgredgomprising
s endsjdantBchiddeIbl fplufaliBssF a@st detverdfofrhiglg a 29mmbisity dfle@ent servers that
subscription dialog generated with nessage 1, to the
subscioggiaer detsrming a faspigof tBe distAvEry BT i cati on cont ai ns
informati on descriptive of the service/content and the
comuni ty nenber 26, so that the subscriber 12 can

cont a¢. A dempuisnprogiampredugtasin cleinf4g where {ur @ ease ovherentlifetime of the

provi sk oni comn t. : .
B
changeavaitabilityof tipredioasly machiiblpesrvica thaon pewided by an evaht server of the
relating tq t?e comuni ty nenbers 26. For exanple, if

the cEATRIMHBYWIRFLEYIY Upon, anong ot her information,

| ocation information, a change in the | ocation (such

as | eaving the Iocatioq% of a community nenber 26 nay.

| ead #® Aecomptsy BlogTapGIFPUsEasdelaigt 44 Wher firpyaseavhiseradifetime of the
26. . a f Lt b .eha .
¢ peipofisgis oo 3tbcn i sile RUAHRA Cto ARHELAOAGa change n
addi t membérship lofths eommimityoofrement sggverenber s (such as by

havi ng the resource URI enter a particular |ocation,

such as entering the relevant conmunity in the case

where other constraints match). In the change case the
context query server 28 generates a SIP NOTIFY nessage
(message 12 in Fig. 2) that contZins the updated set

of conmunity menbers 26. If the new conmunity menber

set indicates a renoval of a former nenber, the

di scovery server 20SUSSECIUTECSHERT {RLE 28)i ¢ 20F,

renmoves this community nmenber fromthe internal list 2

1 so as to avoid availability notifications being sent

to the subscriber 12 from non-nmenbers of the

community. If the new community nenber set indicates

B T o




event packages. If one or both of the query parsing

and data m ni ng/analysis functionalities are not
waappooisetl by the context query server 28, thePCDIB206§001678

query server28 can sinply reject the discovery event

packgge, Hence, this iInvent.i on. Vi . .

Ceal a0l AU R RB 01 e Fsh 4 FheF e B eqey omprises

depl G¢ssiitnidibticiRabtocnl €351P) Sefperver, and vhersshideubscrifer Glifomprises a

event servers. The foregogﬁg.description has provi ded

by wdgPbHf WERle RO IARHONSRY T i ti ng exanpl es a ful

and i nformative description of the best nethod and

apparatus presently contenplated by the inventors for = .
car r yiSnd conpuieripeograny pieduc ambedisgonacompyerreadable medium for directing

nmodi f i [ ' y :

e ) pRLSAI RLRBLR S0 BIRRe I R0 Splinhion e
f or egompgsitestverpdndarspbsatim uni¢ esipled te o djta pahimwrcationgmetwork by
t he accoppanyi ng .drawi ngs and the appended cl ai ns. As

but é@ﬁ@g§§§ﬁﬁPg§?gthe use of other sinilar or

equi val ent nessage type and formats, resources and

network architectures, may. be attenpted by those . )

ski | [Te@onsivetn@ rggeipt of a BYbsErniieR &cqupst mepaegs fomghe subscriber unit, the
appr eGhatifcht tinfbs & ETE‘onng I ARBSRryAubryf @fcovery query;
t he funct?@ﬁg??%§ of ghe isgggery sg?@ér z% %%%etﬁgvryq o
context query server 28 maybe conbined in one SIP
event_ser.ve i this ¢ . . : :

the. cieRBONEy s apipllol RS A BRPAER 5 SRR discovery
such saset;he nessages 3, 4, 5 and 12 in Fig. 2, maybe

i nternal nessages (i.e., internal to the server that

hosts both the discovery and the context query

f unctf,@RAdtingHUSRIEY! qued! Vased W@ heatke tidbdvety query; _
nodi fi cations of the teachings of this invention wll

still fall within the scope of this invention.

Furt tdhecdufat ffer-tlg Present

i nveﬁlﬁcgﬁé glgﬁﬁrgg@élg%ged fo ad%ﬁ}tssaeggr’v?/i t hout the
correspondi ng use of other features. As such, the

foregoi ng description.shoul d.be consi.der . .
1 ot atne B R R R R s PR AR e  BBA L Y community
i nvendfiedént seiéls tat topdthdrideteinginé o resilhef thodisvédy MBeryhat

is clained is: 1.A nethod to operate an event

notification systemconprising servers and a

subscig, betoriitdr pr&R iR pheiubidas i SRsh 28, Arthe®apkiBihk @A operation of
request nessage fromthe subscriber unit to a .

di scosbsoyibingrty gre, aveilabilify pieaeh pf the pvenbsstiesy thifdern the community of
conpr i 5| dj i | GedrPliscovered.
of ¢ ney bR o P Ak BAROAR AR e BRI Dliscover
di scovery query; accepting the subscription request if

the diLscovery, query is supportable by the discovery....

serv e#o,sf C@P’ﬂ?{vﬂeﬁ\?’io m&”%%ﬁf%)’& Clie ng‘gg EO& aS?fet“ﬁ' fe'wifetime of the
par s egibsirpEey R YestiEkibe isTRR S0 Juitite can@itisii bn 6p¢eitiyn bfhotfying the
context query server; and parsing the context query . )
and r berrivEENt of ¢ SpenTeaRIRDAY Of & RESviely gpagpllable service that is
plur al it e Pby eﬁl\/ﬁ'@ﬁt SSREVEHR: oBlnRY oPeveREHRIst Y Of

event servers that together deterimne a result of the

di scovery query. 2. A nethod as in claim21 further

conpr ég hn‘%ﬁlﬁ%fe? grog?d% epgrié u%g%\é%% ﬁaiﬁﬁ{d’ %er% ?or%‘é?g%%{?%fa Hi&ime of the

the a € event servers t
formthe communi tyof event servers, and notifying the
subscri ber unit of available services that are

di scovered. 3. A nmethod as in cl2dim 2, where for a
case where a lifetinme of the subscription request
nmessage is non-zero the nethod further conprises
notifying the subscri [suBSHTUTHSHEET (RUGE 26)n
availability of a previously unavail abl e service
provi ded by an event server of the community of event
servers. 4. A nethod as in claim2, where for a case
where a lifetime of the subscription requestnessage is

o, o o o o



the community of event servers, and to notify the
subscri ber unit of avail able services that are

wale@eowssed. 17. An event notification system BST/iB2005/001678

claim 16, where for a case where a lifetine of the

subscri ption request nessage | -7Zef. [ . o

i 5o S B ot B B s B S e lrtionofnegying the
a chamgeriben ual af 4 dahgdd ih yneaibeBhip o the comhynityafcatitativers.
service that is provided by an event server of the
community of event servers. 18. An event notification

syst M Aohipufet ploRtalPprotit® € irf SlhinA5 L Fe@hetMashfrising an operation of
l'ifetinme of the subscription request nessage is Lo
non- Zpdating ailigt efiexens vavsys thatipan theggmpuaiy piqver! spryers, the list being
subscpi.ber Ui g k. ReaSaRge i n menbership of the

community of "event servers. 19.An event notification
systemas in claim18, where said discovery server

| ogi ¢ updates a |list of event. servers that. formih .
commii Lsonre e pPuT R BT Shpan Ry froqrorsese
by t hRsinIa@UEsHP6REM ESIPLSentABrvey aifilwhved safdisctatiit@nunit comprises a
system_as i.n_claim15, where said context query server

when P8 PHGlesheo MRS HGEFS queri es an ont ol ogy

server using a content indirection technique. 21. An

event notification systemas in claim15, where said |
cont &4t A gerspytergeosyan piadett epbedisdny achmpeterieasible padipp for directing
cons uaI éa%a o!: goql of 2 08hfek (gje?f Sriy Eocgpegﬁé ir ar%l@nt notification system
determinesS If event Servers representing resources
neededmipdsidg tcevens ard atshiescries uhit cafplaiiea dits comsnyicajioes yetwork by
are avail.able. 22. An event notification systemas in

cl ai APYBUORHFEFETIERF Y cont ext query server when parsing

the context query consults an authorization policy for

at |l east sone of the resource data needed to determ ne

the resPORTivesP reoRipt ofj acepigahanery deryed fiom a disroggrg qpery mitiated by said
noti fd cati Ry &R 8S cdrfext él?ér}F N4, Where said event

servers each conprise a Session Initiation Protoco

(SIP) event server. 24. An event notification system

as in claim?23, where.saj.d SLP event [ ' .
N e e
CoMMugtiee@tit s@nas that wpdtherdetarntihe 4 et ofthediSloPernyiqoety.  25.

An event notification systemas in claiml15, where

sai d subscriber unit conprises a nobile wreless

conmuigy, aabindtRr H8MhmProddbt as NLIAMESA! whedé bdrdif@iht Odhtext query further
systemas in claim15, where said discovery, query o
Cconpréonpsisesot enarativn e ingcaniolagh saver 2ping s, c@nfedh indirection
notif%agﬁ}gn systemas in claim26, where the resource

data assotiated with the context-dependent constraints

Is conprised of at |east sonme of presence data,

wat cherinfo, call state, and.appligatjon-specific

event 3 AZSTPT RROBAT BRSPF RS AR oYL R REEEE thk oyt gery futher
15, WaRKRis&inbpeiaBEOIrRbisuliiag b Yocalsomice sEi8staitie-data) Al @ekermining if
i nformation, including user preferences. 29'@? .

subs cPYeBSerVERiTePTessRngResauices ngped fndsterppe fhe resul ofghe discovery query
syst e caRbSi Ng servers coupled to a data

conmuni cat1 ons network, said subscriber unit

conprising logic for sending a subscription request

message to a discovery server, the subscription

request message conprising a discovery query; said

subscri ber unit being further responsive to receive a
notification of available services that are di scovered
conprising identifications of aZplurality of event

servers formng a cormunity of event servers that

together determine a result of the discovery query 30.

A subscriber unit assuBsTIRUTE SEETRUIEE 26)r a case

where a lifetine of the subscription request nessage

is non-zero said subscriber unit is responsive to
notification of a change in availability of a

previously unavail able service that is provided by an

e o " e e re




query initiated by said subscriber unit to parse the
context query and return in response identifications

w@booa/omises al ity of event servers form ng a conpemig2p0nfo1678

event servers that together determne a result of the

di sc 40, A1Ge X ryer

o o o R i P R 95 B R o gyt
t he compiset af Uﬁd’rytl(muﬂ'rcbmltﬂlg aantithbogyios @Dlwcglrfoustl IB@t some of the

content indirection technique.4 1 A context quer

ser vEPOWEe figfa pyeds °§§w“ﬁﬂgﬁ§r§3tﬁf@%ﬁPS%?QHﬂEP& gerver
when parsing the context query consults a |ocal source
of resource data, and determ nes if _ event servers

r epr 88ef\t omputcE PERFHR @T%étd@dmt Jaite b rirhcrfe s¥ith SOt fJuery server
of 1 ng iR Qggsgl\[m n ?fo c@}@}:ﬁg ablie servAeg and\whQD S dubscriber unit
query server as |n re sal d context query
ser veomptises a pabdé wgelbﬂe:ommmemonq devige. consul t s an

aut hori zation policy for at |east sone of the resource
data needed to determ ne the result of the discovery
guery. 43. A context query server as in claim 39,
where said context query server conprises a Session
Initiation Protocol (SIP) event server, and where said
subscri ber unit conprises a nobile wreless

comruni cati ons device. 44. A conputer program product
enbodi ed on a conputer readable nediumfor directing a
data processor of a subscriber unit to operate in an
eventnotification system conprising servers coupled to
a data communi cations network by operations that
conprise: sending a subscription request nessage to a
di scovery server, the subscription request nessage
conprising a discovery query; and receiving a
notification of avail able services that are di scovered
conprising identifications of a plurality of event
servers formng a conmunity of event servers that
together determne a result of the discovery query 45.
A conputer program product as in claimd44, where for a
case where a lifetinme of the subscription request
nmessage i s non-zero, being responsive to notification
of a change in availability of a previously
unavail abl e service that is provided by an event
server of the community of event servers. 46. A
conmput er program product as in claimd44, where for a
case where a lifetinme of the subscription request
nmessage is non-zero , being responsive to notification
of a change in menbership of the community of event
servers.47. A conputer program product as in claim 44,
where said event servers each conprise a Session
Initiation Protocol (SIP) event server, and where said
subscri ber unit conprises a nobile wreless
comuni cati ons device. 48. A conputer program product
enbodi ed on a conputer readable nediumfor directing a
data processor of a discovery server to operate in an
event notification system conprising servers and a
subscri ber unit coupled to a data communi cati ons
networ k by operations conprising: responsive to a
recei pt of a subscription request nessage fromthe
subscri ber unit, the subscription request nessage
conprising a discovery query, parsing the discovery
query; accepting the subscription request if the

di scovery query is supportable BY the discovery
server; formulating a context query based on the
parsed di scovery query; sending the context query to a
context query servsUBSHTUTESHERT (RWLIERE)ESponse
identifications of a plurality of event servers
formng a coomunity of event servers that together
determne a result of the discovery query. 49. A
conputer progran1product as. |n cla|n148 further
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