METHODS OF TREATI NG ASTHVA CROSSREFERENCETO

RELATEDAPPLI CATI ONS [ 0001] This application clains the
whenwshew1onf U. S. provisional application seri aPCTus2004/043281

60/ 532,525 fil ed Decenber 24, 2003, and of U. S.

provi sional application serial no. 60/589, 415 filed

July 20, 2004, t hMEFHORS COhTREATBYGeASHTHIMAvhi ch i s

hereby i ncorporated by reference. BACKGROUNDOF THE
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CafeREROTBINMd € threatening or, in sone instances,

fatal. T0004] Wile existing therapies focus on
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degantact with arrallesger 5 semething doat ipdtajes his gizways, the aigways

about . 300% hi,ckeni of th ir ERC . I o
e O % Bl L Ao 086y Eheh e mating
begtiFEH for the§ldtended bigth NEhe HnROPEY HiedlipgilyObecome inflamed,
asthma, the preval ence, norbidity, andnortality of the

di kadie tathel prodeatied of phlaggn ahd qther clinieal daenidestationseof

| at est avail abl.e. data indicate th ahou O,mJ!lion
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[0004]  While existing therapies focus on reducing the symptomatic

bronchospasm and pulmonary inflammation, there is a growing awareness of
the role of long term airway remodeling in accelerated lung deterioration in
asthmatics. Airway remodeling refers to a number of pathological features
including epithelial smooth muscle and myofibroblast hyperplasia and/or
metaplasia, subepithelial fibrosis and matrix deposition. The processes
collectively result in up to about 300% thickening of the airway in cases of
fatal asthma. Despite the considerable progress that has been made in

elucidating the pathophysiology of asthma, the prevalence, morbidity, and
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visits, 454,000hospitalizations and over 4,000 deaths
were directly attributed to asthnma on an annual basis.
wQ 0@8s¢20k8 i s generally accepted that allergi cPemEUbIvB4/043281
is initiated by an inappropriate inflammatory reaction
to airborne allergens. The lungs of asthmatics
demuritlitptof tlndispaserisas innfdabed during the pagtphodgcastes. The latest

mast .cells and espegially eosingphils. [0006]._Althaugh
cUAYIIPI? datandicia hat ebbuf damulian ReoRlhen Mpgﬁg%tgtes, and

celldth ﬁﬁar@ T@q Hﬁhﬁﬂgﬁ&[plé Wo%[cﬁﬁfciez E‘&ff&hﬁbm‘:?s%ﬁ{'ab $hnd Birst part
the I nflanmat 1 on obdserved 1 n asthna, significant gaps

of okitayliegigr, it tHel URNEE StatbYIIRAk, Aarly 1.95Mlkowbmergency room
research into the causes of asthma, a w de variety of

dr vigés Hbdd00dwspitalivationsarsl oven4,e deaths syarpdinestipfattributed
ast h However , of the drugs have various

sh %nghm%axgﬁg{\%q hem | ess than ideal for

tr nt 1pf téek InitRed
ep?ﬁ%gﬁrinesggngs p?%%grengﬁ?hgﬁ ?% |é€% the bfan
syimippesprihtedaflamnaitory aesitionttoétbobde allefgens.. The hetigs of
treatments | ose effectiveness after being used for a

pefstBmagics demonsigén an iranss/inflaton pfijgnphpgees, mast cells and

corticosteroids, .have severe side effects which limt
théslﬂe%{:ail&oer?ggw}shelg' There is a clear need, not only for

an[ooney easslthomiiesitraht HREGICAIRBIEVE IS se®bFihe Bdnplex
also for further beneficial asthma therapeutics. The

pr edbdar and srileadanitdemstens thad senfridsds tSUWMARMOENTHBN

I NVENTI ON. [ 00p8] The.present invention is, pbased, at

| CHBETYER b asthitln AT éAps P oA ACRES T RSk

Pr By KiA@s fedld éﬁtegee{ra%ﬁtg)thﬁ lcgé{&s%fragﬁﬁné,rh wide variety of
respiratory di sease states, including asthma.

Acdnigti lngleybecbhre dvailabid tortrgutabie dpmptemnb od asthona. However,

identifying agents useful for treating asthma, nethods
f omapy Hithe drygs have warems dargemingaithatmake Hrem less than ideal

ST TR R SRR F AWML AhSKy HR3Es SE 55 bBRHEpMine and

ACREPELBEHNG], drily 2elidvieSthed§REbmstdFstHiME bt #Bhddt Pékideof time.
a nmethod for |dent|ﬁ£ty| ng a nodul ator of a
e

PKQtigsrteeasinentsTiose rEfectiviriess hileekeingntsad fong pariod of time.
P s B B Pl R B DL 20l i
ok @ dHendei S aHRed {sv ('EIXaI?xfle% RoPBfyIoR AliRkRas&d

the tfunctional fragnent thereof, erein‘a change 1n

t himokdcndesreuraddrstanting®6f adthniabutplsotfer furtlesr Hemeficial asthma
functional fragnent thereof, in the presence of the

t eerarpaniicsi She papseatiyeendroreadrygasesttbesegreeds.
PKC-Qorotein. In certain enbodi nents, the determ ning
step conprises conparing the kinase



activity of the test agent relative to the absence of

the test agent. [0010] In sonme enbodi nents, the
woreaaetdos of a PKC- Qorotein that reduces the RCTIEHS®04/043281

activity is an inhibitor of the PKC- Qprotein, or the

functional fragnment thereof. In sone enbodi nents, the

rmdul ator of a PKCSOMMABYOF AE INVEMEIENt he ki nase
L A St PR ot B
f PKi
ac??‘ij?%&ryo ot ReSTEIR B E R R RCiRL bl 105 Tyrespiratory

t hd[s‘éﬁ;f,e sthbesainch RBAE abiMina. 014\@601{&1%1?7], tHerhn%flhéh E)rowdes
enbodi nents, the PKC-Qorotein is a full-length

pr otethods for idemtfyémg) agémnte miseful foretrerg psthire, methods for
functi.onal varla of fuII-Ienth PKC-%roteln
palertins RRUgRISsY rompsthga o YiagHunat gWEFRtOFI?' and

PKI%O% d P86t %81'1’? agkm%r %%fdegg y 3 PRE- Enqﬁge f‘éggoﬁe

contacti ng step provr di
M [G0eDE OfAédaﬁdﬁ'@qu QB20fi 8t BspeRt, thB envéHifdr ﬁib'iﬂldes a method for

fragnent thereof, and t he test agent In certain
eniltmhtlf)amgsa ntdulmlateaof a K Croxgroteini Thiemethbdfiheludes contacting

n‘%Klsn ng a concentration of NaC that is selected
f r dMKGEO RyPRID, @rométuymﬁgbfrasmenmh@@owﬁh@@est pgeRtvand

DTV GRS REAR Y B smd BRI ORUBHY e PEC-0
25%{:6\&31& BPHd fdﬂ%ti%ﬁﬁ?frsgﬁ‘réﬁk PRAESS, WHERe A AHR inGhe &inase

rotein is usef treatlng asthma I n*a

rramtﬁht siitle RISCH provein, of thesfuiretionblofdagrmonsther&i, in the
ast hma |s | gE- nedi ated asthnma. I n particul ar
enpirsenenekthetths agenhisdniliativerof armpdulasoreizeEKIhg protein. In

st roddinints ahs AEETni eriep fatptisgngomiparing the kinase
. n&&tﬁﬁiéﬁ@f t?lfeftbé:taa?ént Felhf?Ge { {d"th\@ dYsBn& of HPle\féé’coag?ﬁ‘é hma

nodel conpared to a control agent is iIdentified as

bejoogols eflttlsofry erhbedinhé1gs able idd ula@btle]a PRCS® peotein that
enbodi ments, the PKC- Qoprotein, or fra%rrent thereof, is
obredusesi thie kimase aetiskity igem iohdkitar, ofghe I%Er@a)rbiaﬂm;e@n thie

¢ gﬁ{:;g@p pglgfrgg@%glr gheéfL- Ofg ilf‘éeln?n%glg S}q’gf?t?dg%g%g@ﬂ ator of a PKC-0
lé?&%) t?lglp %1% % %‘é %'?SS 5&% Catnl a\llétfv\ét(? oftt g fPKC -0 protein,

unc |ona frent t here

t her ﬂiétfﬂﬁhﬁéﬂilcffygﬁ:lélhtotﬂeﬁéoft e s&'ﬁ@ &Mdlhﬁérﬂs, thé rﬁcfdiulator ofa
functional fragnent thereof. In sonme enbodi nents, the

auPKﬁh@pptbtmryt@iucea thof kinhse E&(@l@@bﬁmﬁKC{&pltdtem a functional
ct| onal, fra nt .t hereof,. occurs on an am no acid
?8%‘@“ bt %Eégggaﬂ@asﬁt%@f@@ted fromthe gr oup

c 21{6?%131‘ | NGy rt%{gh erBbi e S) Stk @lo PRkih'i€1 18R 3engthPr -0

reS| i on
protein. In some embod1ments, the PKC-0 protein is a functional variant of a

full-length PKC-6 protein. In particular embodiments, the functional
fragment is a PKC-8 kinase domain.

[0012]  Insome embodiments, the contacting step is effected by providing a
reaction mixture of the PKC-0 protein, or the functional fragment thereof, and
the test agent. In certain embodiments, the reaction mixture is in a buffer

comprising a concentration of NaCl that is selected from the group consisting
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685, the threonine residue at position 538, and the
threoni ne residue at position 536. In particular
weadsde2yent s, t he aut ophosphoryl ati on occurs oPCT/Ii82004/043281
t hreoni ne residue at position 538 of SEQ ID NO 1.
[0017] In sone enbodi nents, the nethod includes
coaf ameglOOhﬁl\PKOO@Fpﬁmﬂ\é) 150- @00 0, dnd @00-02fl mM, and 250-300
t her ththetest agent as wel |

f
pk%ﬁﬂ%mfé@ ar e eérmsms Hheroac Weonpwq@ﬁ%%@ml\d

FriootatY dhsbBi cnpet sl mEtulil o BRI Broseim is useul
s URﬁttEe%ttﬁt d9thS@TR aerﬁaﬁdhﬂe Bhch ad mu%@r @EUPhd énBodiments,

conpri ses an R-X-X-S notif or an R X-X-Tnotif, wherein
R the astlyinaiis tgE-Xoatiated asthmak i{mnpartauulmnembodlmentsametraethod

no acid, Sis serine, T is threagnine. For
é’ﬁgﬁwg mfflwéepr(@ﬁeeg%éﬁ? sffécaﬁﬁ %@Sgﬁg%rm IR@NFg{véfro or in vivo

a C%ﬁ@gﬁgﬁ%ﬁ@ﬁ %&i’\%g 3 (’P ﬁ{ast%howsrh‘ﬂ 1?1&«%%&8 C? ?n the in

Sél ec e group consi's

K%%%Kﬁ%o%@uﬁal\dﬁbdél)as &ﬂgj@éﬂﬁ@él\éo(n&@aﬁ%ul\i@id&itiﬁed as
FARKGSLRQ( SEQ D NGO 15), KKRFSFKKSFK( SEQ | D

16heigg PSRRIy resiag laathm@ 17), KI QASFRGHVA (SEQ I D NO

wa @)SRTI\.;SVAAKK( E@? < 4511&%1«% A &%{gn( gmeof N
( s ot FRORERE e o8l ded s C§’1 (EKTEN A

KF[E'OE’SFL KHBEEEQ dibdiméay, the YBAGCYRIEGH E@ffdatemn a cell.
ﬁcf KTRRLSAFQQG (SEQ | D NO 28), SRSAPPNL ﬁ3 EQID
0026) , NvRRSYIVFEMbSEINemsNbe kingse aptiviiyOfrRRIPKGe@rotein, or

et T A S Bt
Flaen e

utephos inydy th hereof,
I( 3B(|\QK311‘5D31N@H %E;l\g_&% @@QE@%BDN&Q Sell@:}edeF;?)m the group

SO SN BRRS SR TRl DA on AR S RGNy TP ppposition

NQ3854¥He th%@%%&&ﬁ@ﬁe (a$ Qsﬂt%n"@s éﬁa théﬁﬁ@%ﬁ%@%sﬁ(i%%@t
D NO LROLRSPRRTO

( S{E@lhﬁh 5626 Bipartié'ﬁﬂ%ﬁi méﬁa@hb luMpth@horylatlon occurs on

NKRRATLPHRPG ( SEQ | D NO S RFSLA ( SEQ I D NO

s4the t N@@%@A@W@l‘( s*eryﬂiltbow@f? 96% REAA (SEQ ID

NqOOJE?'?]) ' In some embodiments, the method includes contacting the PKC-6
protein, or the functional fragment thereof, with the test agent as well as a
PKC-0 substrate. In certain embodiments, the kinase activity of the PKC-0
protein, or the functional fragment thereof, is the phosphorylation of the PKC-
0 substrate. In some embodiments, the PKC-0 substrate comprises an R-X-X-S
motif or an R-X-X-T motif, wherein R is arginine, X can be an unknown amino
acid or can be any amino acid, S is serine, and T is threonine. For example, the
PKC-8 substrate may have an amino acid sequence (based on the universal
single letter amino acid code) selected from the group consisting of
KKRFSFKKSFK (SEQ ID NO: 5), FARKGSLRQKN (SEQ ID NO: 6),
FARKGSLRQ (SEQ ID NO: 15), KKRFSFKKSFK (SEQ ID NO: 16),
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NKRRGSVPI LR (SEQ I D NO 57), GKRRPSRLVAL (SEQ ID NO

58), KKRVSM LQS (SEQ I D NO 59), and RLRRLTAREAA ( SEQ
wO DoBIas2960) . [ 0018] I n sone enbodi nents, the PKOF/US2004/043281

protein, or the functional fragnent thereof, is in a

cell, such as a mast cell or a CD4+ T cell. [0019] In

a kalfasﬁmég(sm H2NOwEh1 KKDA&FB(&I-H\;JSA (SE@ TRAIOE 88),
2 BERIP VAR BRE NS ByREb ARG s poves 29,
2 VERRESRGRIG (580 M NOCT RAFRIEATEN: GBI 02k
t NPKRPGSWHRTPf (SBECY I DD: 13 CA DFRKATFMLLASEQAERIC: . 24),

wherein a test agent that reduces the anount of

f uURBLREIFIQKRQ QFCHIRINO] 25)t KERTESFLKKS (68 1D ING: 269, a

Bk 35 8idicq BRGENG 0  LAGESRRRTCHEBR R 5.
RO IR PPN I NG 295, JAYRICRVEQR (SPORD NO: 30),
PaQAWSKATRRRIQGEQE NO:1319, REFhRS ASWGRGEQ dDINGe 82),
assessing the efficacy of the test agent in an in

o ETBISSHIRQT ISR TR NOTcPTKRREPB L (5Q Hodi: M
o RIS AR IS NQERH MR IR (5D B NG 36
| dRMRREKSPABS SR IDMOVE7) PTRSKEELR YMISASEDED NOOR)]

In some enbodi nents, the agent reduces expression of a
nuEMIRRNEYITE Lo (SHH e Nek 39), FERKREGEMSVi(BE|) ID NO: 40),

PR M SEEEL TR IR OH B TR o)
TR EIIG, 19 AT ASCE AN

S UALGISRBABRSRWOEEQ 1» NOWEH +VVRIBDSLKERR. (SEQTHR2 NIO: 46),
 CHIRRGISTING Y R DN Ol A7 ROk M RIRTBELLAO NG D)
a a _ NG

r R onL oS IR AL BVIC R RIIROMBE LD RO B

PKCRQURIPRRTQ (682D NO: 31§, K TREIS@SAEIt (SEQED NO: 52),
i nvention gr ovi des a nethod for identifyi ngﬁan agent

usSHRRABEPHIKS (5Q [RNEWES), AYTRFSIARQV(EHR TNk 54),
;%Wéﬁﬁ%ﬁ@g@%% VorrdRERRL TAEMSRA BN Hp)a

SUPANY (SEHEPNO). BY), HKRRPSREVATAGHT IHIYOCSS), .

the production of the reporter gene product, wherel

t eQKKREHM L. @St (SESIIX BED:t39¢, aardoRLRRILAA RE A ANSECRHO N@r 60).
gene product is identified as _an agent useful for

tri@8i8hg dsshme ebodizients, the P A rrebyi omtheduncienal
B TR B TR R RSP L B D

(€[0819FR  In a further aspect, the invention provides a method for a method

for identifying a modulator of a PKC-6 protein, comprising contacting a cell
expressing a PKC-0 protein, or a functional fragment thereof, with a test agent
and determining if the test agent reduces the amount of functional PKC-6
protein in the cell, wherein a test agent that reduces the amount of functional
PKC-8 protein in the cell is identified as a modulator of a PKC-6 protein. In
some embodiments, the modulator of a PKC-0 protein is useful for treating

asthma in a mammal, such as a human. In some embodiments, the asthma is
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mast cell or CD4+ T cell). In some enbodi nents, the
mast cell | acks expression of endogenous PKC- Qor ot ei n.
wo 2006062988 n enbodi nents, the reporter gene pr ORPCIUS1084/043281
| uci ferase, b-gal actosi dase, chl oranpheni col
acyl transf er ase, | ucur oni dase, al kal i ne
ph@hmdasled asthrgae%npattimﬂmhodimnmtm the rhedad] furthea

e R BT BN AER A T o
CcoO I
R G 0 P AR e

angivgdebgima Mokl bé compatedto @mﬁrorﬁghmeﬁddmlﬁed as being useful
aut ophosphoryl ation of the PKC- q protein, or the

fuffl}'ttr‘tﬁftmgds\’fb@\ﬁent t her eof , in the cell, wherein a

h d f h
o o dh ¥t SRS SRy BR AR ek 8?Iﬁﬂeﬁ§8fle°f adtucleic
' g_g&g rﬁbfégul%serﬁeﬁggh@tfﬁﬁcﬁgnﬁ PESPIARLE B thh Rl Oﬂ]?gartlcular

I rents ermning step c rrses conmparin
t hemibodasenigthevdstlymafis Iglo micelatedgstlimaclnsone entbddiaients, the
in the absence of the test agent. [0025] In sone
enbwdimeahissa hwmennda ueaamemEOdlnm@sz\eduemomaid’tKC 0 protein is
reduce

he, k hib h
o b isnch S5 ganesieeh e ¢ puE T e T Leb ™, |
SOfR2§ 0O Gh WRth i erhBBd RN 2Rl agehit fedililes GhdP ARSI of an RNA

that | ncreases the kinase activity Is an activator of

t henddlingieofigictional PKTed pustelir. Oitedonhé agiodimeney; #af agent
I n sone enbodi nents, the nodul ator of a PKC- Qprotein

r ethidbi¢s trheslktlﬂagé an RN etrytocifng the faKCtigpaldiCrd pmtein.

nal nt th by . at Ieat t Wo-
[ oB9RR T Toe SRR anpeid BedbuciprREdens St far ientifying
fuéuh Qg&'&%é%ﬁﬁ%@r Qeﬁﬁﬁg%b{}uné méa@mmo&i Akig, aola?actmga
rotein is a funBtional variant of a | engt
PKﬁu@pomﬂe bequeniae pacddinglaarepentao gene prsdudthuperably lmked toa
functi onal fragnent is a PKC-gm nase domain. [0027] In
%@@mﬁﬁfwthtaﬁéstrmm ang deggrminmgif the tasépgentsreduces

f .
feprorieuhet s Oﬁfeeﬁtgsnelpﬁsdﬁa&m%f?lg TGl et gpatgeduces
We odlidtiBALF lﬂ@é&é;\for fle ?gaaﬁet ib ferlFiidPak 4 ag&&ruseful for

s assessing the y of the test agent
antrea]tnvgmthnca' in vivo asthrra nodel, where a test

agﬁ,%gsthagnggﬁg@aggg'a RS el by g
e R e AR A0S T8 PO DOSHBRE T o col (e, 2
c eﬂﬂast @élm @p4a hedhelh abm@%lrﬂ\bdcﬁngmtsﬁhe @9dst kell lacks
expression of endogenous PKC-0 protein. In certain embodiments, the
reporter gene product is luciferase, B-galactosidase, chloramphenicol
acyltransferase, B-glucuronidase, alkaline phosphatase, or green fluorescent
protein.
[0024]  In a further aspect, the invention provides a method for identifying
a modulator of a PKC-6 protein. The method comprises contacting a cell
expressing PKC-0 protein, or a functional fragment thereof, with a test agent;
and determining if the test agent reduces the autophosphorylation of the PKC-
0 protein, or the functional fragment thereof, in the cell, wherein a test agent
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[0029] In sonme enbodi nents, the autophosphorylation of

the PKC-Q protein, or the functional fragnent thereof,
wWo@emane29oh an am no acid residue of SEQ | D NO PAT/US2004/043281

selected fromthe group consisting of the serine

resi due at position 695, the serine residue at

pohidtireduéButdpleodphoephitioa ofebe thePKC-@ psotieirgor B38functional

and the threonine residue at position 536. [0030] In

y efragment ghergeh éxidentifiediasvempulntorat 4 PES-8 prgteipdln some

SR, FR AR FROR RS SRR Rhgh g s sctviy
asphiR éy%%@%gﬁa@ ENthat BRthd SBHeRES of R b t.

activityo rotein, or a functional fra nt

t hEooR6f , dh sbatileabod et Otheahbdlaebr ¢f £ PRCH) phstein that

PKC- Qorotein. In sonme enbodi nents, the agent is

adrddhices theekinase activiphisraneioddbitarafl the R&eptprotain, or the
carrier. some enbodj nents, th arrier is i he

f oftm%lpnamasm@% Fher[e@% djsome %YQEPélfﬂe’éﬁ%%‘@i fﬁ@ﬁt‘é“t‘b‘f of a PKC-6

the inventive methods,.the ent.is adninistere n ., .

| BrT ok el A inedE RN inn AV RS SR fFrotein,
I Ogf the fuihcRBAAI feA8AEN EIHRGEH fMBA kS meldifbAdiekkints, She modulator of a
adm ni stered by inhalation. In some enbodi nents, the

asPKitho psotefyErethdieatisdkimatdaetivitynoSiheeP Kk@opioteint or a functional
thf agent is co-adnm nistered with a drug which may be
an'Tg

gineat thereed, by &g denst tworaldbphyl | i ne conpound, a
cofilhcpsteroid,.an _anticholipnerg,c,, an ant.i hi;st:am ne,
= [05REP S bRttt SmPORleE oL AU i RreB e AERER Picc-o
co [ : [ i : :
oo o A e PR A tior Gariant of a
PRl Jengtie PR®0 profeirgephrtididiraghbodin&asihe functional
enbodi nents, the antibody is a polyclonal antibody. In
sofregmebbd i mBK S0 kinmseslomdiody i s a nonocl onal

"clog336Y ] dhgomiclam e 0ciS, the MmO PRIt P ARG A BHIGH is useful
th i id.ml [ : . . i d .
RS R B TGS IS epgamens

noflecistlema o5 THH-aRsligted Ustiana | ﬁeESﬁmwzﬁC@nbb@ﬁnér&s, the method
conplementary to a portion of the nucleotide sequence &
s efurthgrtincludessgyessingithe sfficagpeBthe testagandiim an in vitro or in vivo

enmbodi ment t he ki nase actj,vity of the PKC- ot ei n .
or - hehdeh ortre plg Agfnt (et e andRefrgsed Biiady fh the i
aubipBRRIR BVt a InSdellal @ oftfartd k6 AlcBhirol Qﬁ%ﬂtr@ identified as
functional fragnent thereof. "I n sonme enbodi nents, the

aubeapposphd foit treatimg asthidee PKC- Qorot ei n, or the

functional fragnent thereof., occurs on an am acjd

r P& ofn SE@Q@QIR@IHF@%I@%F 153 Bﬁ‘i’qquofj? S‘QE such as a

cmaﬂ'lr&gugg t %ea;‘bgr i ne residue at position 695, the

serine Tesidus”’ at position
[0029] In some embodiments, the autophosphorylation of the PKC-0
protein, or the functional fragment thereof, occurs on an amino acid residue of
SEQ ID NO: 1 selected from the group consisting of the serine residue at
position 695, the serine residue at position 685, the threonine residue at
position 538, and the threonine residue at position 536.
[0030]  In yet another aspect, the invention features a method for treating
asthma, comprising administering to a mammal suffering from asthma or

suffering from an asthma symptom an agent that reduces the kinase activity
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685, the threonine residue at position 538, and the

threoni ne residue at position 536. [0034] In certain
weodedeyent s, the kinase activity of the PKC QueoUSs1004/043281

or the functional fragment thereof, is the

phosphoryl ati on of a PKC- Qsubstrate. In,sone

embbHKEE6 psoteimerRGnCHohslt fragmenttinerécfesr seduces the production

R-X-X-Smotif or an RRX-X-Tnotif, wherein Ris

ar 6f afwectional PK&-Ppspteim hnmmmndtrodamenm sheagentds

aci erine, and T is r eoni For. ex

¢ na sl ed SRR PR e ey TR BB Le fisEy fLRete

(Da$eddRRehBE tHEEFEES Rl in$he 9bsn bEhh@er&RLN0 aci d code)

selected fromthe group consisting of KKRFSFKKSFK(SEQ

| Dl0931] 5) ,InfeaRsGBELRISNIrH SR df Bh&Dvebtive ARG RQe(ageak is

| D NO, 15) KKRFSFKKSFK( SEQ I D NO 16) , QKRPSQRSKYL

tgred l@g(gpmma]( Q:Equing@, and/or intramuscular

T 558 sy PR .

| Dsd¥eke eddodiftiEREGAVE EStRn{aSE @y kP MfFatelBasthMBE MK B L
(SEQ ID NO 24), SPLRHSFQKQQ'(SEQ ID NO 25),

KFEﬁBSﬁhKK}S(SSEE@ dgenki Ccﬁsdmmmfm&@@(ﬁﬁ@w}ﬁichl@ay be an B-
27), KTRRLSAF SEQ I D NO 28), RGRSRSAPPNL SEQ'I1D
NC%dI?@FFglﬂ/ﬁﬁ&ﬁ&?gﬁéﬁpBCR@P%‘ﬂ a ERYtEteRIPRIe 30SEQ

b O el S o
AF’sKRGﬁtrl,%ﬁB dobidsina BoNCherdd]. , InVYINGEERI | SEQdrds, MRk agent is an
36), MRRSKSPADSA (SEQ ID NGO 37), TRSKGTLRYMS( SEQ I D

NGintdigydy thrrmsiirely bses tbd RKE-BpiqteinrREaEmRvt (isEepf. In
0% oo T SRR Bel b R RE
AF E§Hﬁﬁ9§s§ PeAtBR s %‘}ho%&él%ﬁ%t%%\é/ SEQ I D NO

45), WRTDSLKGRR (SEQ KRRQ SI V (SEQ ID

NC0037) , ﬂ\ﬁ\é@d&%ﬁdﬁﬁi@s | the W63t ag8t 1sC§FﬁlR85|cl%l§ch(rﬁ&'@ule. In
D NO. 49), RWEGSLRGAQ (SEQ I D NO 50) LRQLRSPRRTQ
( Stestaip eg@ocgmentq(ﬂ:@(pm ¢ opdeqyde R r@pgpuclelc acid molecule.

ﬁ%&gﬁ@@@@@ & E%OF‘B‘L’_’%IE SFRO RS B Reborygieotide

Hllﬁ? tda & bf tHMRRSHidAbequohc:
| D | hce RVgM LQS ?SEQ P@r tliIO b5t9) and d set

RLiQ®AHTS Ipsl'ﬂ@ BD NO 60). [0035] In a further
| | |
as[%’ﬁ%%]’ t Iirel cleg\élenncteﬁgodio r gr\lltls,d A kanll’]aslesaocn%‘igdofnﬁg E’IgCe-G protein, or

the functional fragment thereof, is the autophosphorylation of the PKC-08

protein, or the functional fragment thereof. In some embodiments; the
autophosphorylation of the PKC-6 protein, or the functional fragment thereof,
occurs on an amino acid residue of SEQ ID NO: 1 selected from the group
consisting of the serine residue at position 695, the serine residue at position
685, the threonine residue at position 538, and the threonine residue at
position 536.

[0034]  In certain embodiments, the kinase activity of the PKC-6 protein, or
the functional fragment thereof, is the phosphorylation of a PKC-8 substrate.
In some embodiments, the PKC-8 substrate comprises an R-X-X-5 motif or an

R-X-X-T motif, wherein R is arginine, X is either an unknown or any known
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| acki ng expressi on of endogenous PKC-Qprotein. In sone

enbodi nents, the cell expresses exogenous PKC- Qorotein
w@eooa/o6veymrent thereof. [0036] These and ot her PEEPSmE)43281

enbodi nents, and advantages of the present invention

wi || be apparent fromthe descriptions

he rae:hilmoBRlcEFSI}ESéiRhéﬂarﬂ\[l" @Fthibtmifk GOREEx D3] théPHO-8 Substrate

1A-1C gre phot ographj c representatio of Western
bI ARRY ARVaARRYES ag eaqeﬁge %qgrﬁgp Adversal single letter amino
I L
ohasBrara setsheisbA e B 2o the REK RSy (sEQ D NO
ceIEJ) SEARKQm]RdemJ(@ﬁQ IANG: @ EARKGSORAOABED 1 NID: 155A

and 2C) and graphic (Fig. 2B) representations show ng

t hKBESIHRKEEKHBEQ A Néwr 16), QKBRPBRIBSEXE (SEQITDIND, dﬁ)

e SRS EECrTh (SECEREARS: 18 SR PSR ARk O RN : 19),

h
CTRSSHEENSED IR AR PR o T8
as KIEFRDTFREA.I NS PRI Natpez:z) r BKRPGSVI@RTPP(SEQSI@ N 23),

NFpSFMNPGVER (SEQI D NO. 64; where i ndi cat es t hat
t heABIFKAEKLIp ﬁ@rNOa?@dSPbBﬁﬁhp%QﬁbéﬁﬂQ HadNO: 25),

e

68
e I\I'?Fé:éTm%’ SAFO Zﬁ%& 81283 2883 @GR@!@APPNIP&Q 9 NO: 29),

6; spanning pOS|t|ons

SﬁMXRR)Sé(NH@Tz‘ l(SEl(lBQD?MOFB@)_ CH)W SK{E:TI_%RIRh(@EQ D MNG: 38D,
by REFoASTCR G o F REEIR GF6 @m"ﬁg&%%%)
Srglel n H%Fﬁ Sg%tlbglr)llsméa%@znob d??l antl p%SBS

PK(M’Q—IN@QKRH (&H@ IPMNO: Bb)s MRRSIQSIPADSAE (BEQ ADENO: 37),
&ressmn % andagrahshovvlngtheln vitro

&SK%ELRVM (FQIANONB)e RETEA (RS2 EPINGad9),

of ﬁ@#dé%%@ém @gﬁimﬁt‘%ﬂb VL BRI R OIS 11

|/ sPaorp mKL@@LsFm gsmb @quloe@kpt
ver sus I/ Pe t| deI at 100 (Fig.

[ ntAePrIHEEﬁLAGGG)(SE@ ABUNSO: A{lPéﬂtGK{BH]AI@YRWEﬁE@ N@@H O: 45),
Fi : [/ i del t
: m@ﬁ%xﬁ?ﬁ& o ThaRR: Rk BRI HENE 4
b

oV ER PR SLR TREAERTD MO s G PR SIS BHIE Rob),

ShRWSVEGSERGAQI (SEQoIT N@(ﬁ&)ﬁdh@m{sm (BEQA\DFN 08 51),

the final product rel eased; Fi ows a ki ne

AR SR ST SHO BN S2h K RRA TN H OB T NG 53),
SYTRFSLARQYV (SEQ ID NO: 54), NSRRPSRATWL (SEQ ID NO: 55),
RLRRLTAREAA (SEQ ID NO: 56), NKRRGSVPILR (SEQ ID NO: 57),
GKRRPSRLVAL (SEQ ID NO: 58), QKKRVSMILQS (SEQ ID NO: 59), and
RLRRLTAREAA (SEQ ID NO: 60).

[0035] Ina further aspect, the invention provides an isolated mast cell
lacking expression of endogenous PKC-0 protein. In some embodiments, the
cell expresses exogenous PKC-0 protein or a fragment thereof.

[0036]  These and other aspects, embodiments, and advantages of the

present invention will be apparent from the descriptions herein.
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and Fig. 6C shows a random nechanism In Figs. 6A-6C,

"E" stands forenzyne, "A" stands for substrate A "B"
wer@ande9ior substrate B "P' stands for productP@®y/usaed4/043281

"Q is for product Q [0043] Figures 7A-7D show t he

sol vent viscosity effects on kcat(Figs. 7A and 7C) and

kcat / Krr(Fl gs 7BRHFF DBSARIPTRRN QKD HERGURES hows

;hgowt Fi g‘%s]:%odg q\ég%b%?%ﬁ)ﬁ%% {?@ﬁ?gticﬁg-ﬁpqmggfp?rtl blotting -
C:lr | e%ts% ?ng{mg Plﬂ(?ﬁ ni%a%lﬁ%\mgtré{lagﬁg?gﬁﬁép\éﬁug@e activation

sh ﬂiﬁﬂkrlatﬂéﬂf@oﬂ@l{' @estindtiorgFrhiahk TedelB: O
nivi he open Circle synbol (O indicates 100 mMv Nad

i n[00381 easﬁlggresm%ﬁ%retpi@togmphnm@egs @d amd aQyhed graphic (Fig.
i ndi cates 250mM NaCl _in jncreasing_sucrose;

ynhol
t héBgr%e%ﬁrE@%meSW& that 9uﬁ0ﬁ’€tpél%1?@§’lai WedrKCrp activation

|.osed inverted
rﬁgﬁ]aﬁ% qufl%g%ll kf‘iA\Q %&{égp’t m\/l NaCl in increasing
Fi [misb] 40(1?1 glh® mmﬁ'e'sﬂ‘i@mhﬁc i frambAhoinBahe @h&ficferization

sl ope of 1. [0044] Figure 8 is a schematic diragram
shointhegPKCFG diimase doenhian(PKG:-0 ﬂ§lD)/\dnu11m)Iphlosphdmytlm% (Fig. 3A) and
substrates can |nterfere Wlélg PKC- QKD cat al y % .
acPFYqYs Ion APt ag detqrmise asm%%rsp@ﬁarym@tryf tia¢ RepLde

o0 NSRS pr PMER 59 113 ﬁ{'gﬁl%@ et Pps” of Hbcles B%t thg seine s

Fi phbqsh&&iaﬁad;aglﬁnh&ig positibas 693303 atan pe PO5.82 (Bigt 3B), the
scan identif sever al @itl de substrate sequences

f opeliide &LH 5 RONMER HaINQe65;ispanning pesitioneddig692) at

oR 2B e SR iR NG EDY AR FEGRK seQ D

bl 8ich:i g9 }2%}3\ SOsHNTRE-I587At #1)e 1HKS: @ng 88 Albte that in

| oop is i Iy phosphoryl at ed upon | recept or
cr Bigs 3D, tié cypteine b&}dawdrh}mmd@ecetaﬁdda&smdm@kéd by #.

(B [QQ47 F|g res 1 ar. e photogr hi c
Wg@b nt %? g&{l ﬁst%qrbqpttﬁ% analyyes I—E,fco{ fgsates of the

e 0355y i AR e .
(FPRC-6'@ ahﬁ%ﬂtﬁ?ﬁﬂ@éorﬁh@ﬁ% Livak&ad e§ smn (Fig. 4B), and a
evi denC| n Qrenbr ane transl chtl on in

r egﬂqﬂmh(ﬁwnguhatm ditBNlyEate[dQti4 &} ofitlye tr&:hcélt@é\ PIQB@I’IQD protein
phot ographi c representati ons of Western blotting
an%‘@%%@%@gr‘b@ ng t hat PKC—d (Fig. 12A) and PKC-b

Rt e el 6P EpBle ibelh of bRRLESOY o 485 1Be ps ceplo

géer%amy Pepitited] 20100 M NALI (Pi’g%)sAgn@\e@n@;wﬂterplétRb&sus
1/[Peptidel] at 100 mM NaCl (Fig. 5B); the intercept replot versus
1/[Peptidel] at 625 mM NaCl (Fig. 5C); and the slope replot versus
1/[Peptidel] at 625 NaCl (Fig. 5D).

[0042]  Figures 6A-6C are a series of schematic diagrams showing various
mechanisms by which the PKC-8 KD may behave kinetically. Fig. 6A shows a
sequential ordered mechanism whereby ADP is the final product released;
Fig. 6B shows a kinetic mechanism whereby ADP is the final product released,

and Fig. 6C shows a random mechanism. In Figs. 6A-6C, “E” stands for
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representations illustrating that BMMC from
PKC- Gknockout m ce contain fewer granules than BVWMC
wo e@sedohgl- t ype mice. Data from Fig. 13Bshow nBEIUS2004/043281
fluorescence intensity (MFI) of the cell as a function
of time or as a function of DNP-BSA concentration.
[ OeBRYmE) ‘GAI standld forlsiBmimteg Aa (JBI' stanelsfessubbsatdte Bs “P” stands for
denmonstrating that peritoneal mast cells from
PKRE éiaug @c’éfﬂép@‘f‘éﬁkﬁ- | evel s of cell surface

SPGB, L DN ORI 880y A ol P 7
LI Ko PR ILTTE PLORD T e .

PKetfedtrwith vatiedipeptidaviewithdW TR theldbarie2. 8 noM. sSigurB blydvs k.,
Fig. 15 d 1gd 9. 15B d. t i | d-

(L oo R 80 EERSOTIL T Lt HSElY B i

t ' - . |

T eR R R ST PR RN, SRR S PR - o

f obPbpMllag with ATICREH 200 80| Thkiopen WS HABOME) ihtedEtes 100
PKC-'‘Qknockout mice are deficient in production of the

f olMuNa@l inyinokeiasieg; sutipseatl{eFopen itdArted|ttiahgle(syingbol (V)
16B),and IL-6 (Fig. 16C). [0053] Figures 17A-17Bare
gr F%te%?%@é %Eli igriacreRsiBRyicreRst theedpsaccitate symbol (@)

| . el | PKG
o sicaud P N g oo et 025 ARy e
( Firéangld Bymabt @) if@ichtés@50 iR agh e ic@edding Ficdll 490d The
in the presence of 0.5 ng/m anti-CD3. [0054] Figure

18dashesl lineinhFigs.r o7 Esimdicateomslopedddci ng that PKC- Q

kn t m.ce . not . have. an i ncrease.in r swellin
R i Cinroarba s thpppra s e rgabechatisms by
desGri i s l. ' - ..
LD R ARG A G A8RORES A BBkl iy 1n
baBig. BNE” Shalls firi dalynad) dAy'seandefor sdbsteste ALB Ughngs for

the students unpaired t test. P values shown conpare

wi $ubstiate By P sstengx orgriesaich Bt ang i @4 is fory poskict & gur e
19,4 graphi ¢ Jnepkesent at i on_denonstrati.ng t hat
PrIOBK o dERES A1EE GEC Fstrerelalidly o pERUdY pfraR sran
S o | .
B Aoihc 1 BERALY oS SOSEUsoasRp o (R g e
Eapepstiddd idegtifies adepigphosplagylietd by HcO®(Fig. 9B).
basel i ne. Statistical analyses were determ ned using
t k0461, deAtigunigs gAAr EIB arerpiatographiic eepresrivatiennphestern
wild-type versus PKC- Gknock i nal s.. [,0056]. Fj gyr.es
POAoH Sl eERE A RO o b lioRoR wink i,
?g%ﬁ%sggﬂor?ﬁgedr HBorl 158 ré & pt OB G fdH}Os K Bihe Mdrfowiived
mast cells (BMMC).
[0047]  Figures 11A-11C are photographic representations of Western
blotting analyses of the membrane fraction (Fig. 11A), the detergent-insoluble
fraction (DI) (Fig. 11B), and whole cell extracts (WCE) (Fig. 11C) from IgE
receptor cross-linked BMMC evidencing PKC-6 membrane translocation in
IgE receptor-stimulated BMMC.
[0048]  Figures 12A-12B are photographic representations of Western

blotting analyses demonstrating that PKC-8 (Fig. 12A) and PKC-B (Fig. 12B)
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proliferation to anti-CD3 stinulation (0.5 ng/m ) than
both TH and TH2 T cells from PKC-QmM | d-type m ce.

WA 05/064918 or TH2 cells from PKC Qu | dt ype m cePT/uston4/043281
gray bars) or from PKC- knockout mce (dark gray bars)
were additionally stinmulated with anti-CD28 (Fig.
204)stribntion GDAGt pEuifichntlp a{tEregl upOB]ghr¢edeptitr ansdlinkDgon

angym'gt&hout IL-2 (Fig. 20C), and with IL-2 in the
ab -of anti-CD28 (Fig. 20D). [0057] Figures

bofA%E, * 1L ARC BB AOaRA (300 HOHeBRic (5. 138)
r e%ﬁexﬁaﬁbﬁé ﬁft@%ﬂaﬁﬂgttﬁatal@MM@%ﬁthL@kﬁé’&oﬁlQ nfiee contain
ng/m) than both TH and TH2 T cells from

PK v grantijgsethan BMMIHOoRHIW Bty pEHRie | DatafframFig. 13B show

PKC- QmM | dtype mce (Il.ight _gray bars) or. from .
PKECARFHIAIBERCRE Eitengiby B\%ﬂ tha el age fungiden of Hmaanes a

St j it e 7D ti: [g. 21A), anti-CD28 plus
I L- @?‘f%‘?%fﬁ%ﬁ%ﬁﬁ‘ﬂmg and without IL-2
( Flw50R1C)Figang MA-MB hrelgiaphideeprbsehstony d@nbhstcdia®s that

(Fig. 21D).DESCRI PTI ONOF THE PREFERREDEMBCDI MENTS
[ Op&8toriehbrmiast ellsi formi BK G eslenbakout nsicelhgee lergr kelels of cell

GBS A g et LGS 8 A o have ST evels
P |3 & £ i . |
K (O Qhifd R Eaintyg ﬁéerz é%ldés%é e%téﬁh%@alag fegpove

findings prese upport the use nts 't hat
r eflose] PKEFighrisdlSW-18C aed griphyc pepresdtitagohdiéemonsipating that
functional PKC-Qprotein as agents for targeting nast

cePKE-9 knatkeutgpicedtvesedneed legebalf seoumtIgE (big: 354¢ avd IgG1
e 5] SRR i et it Bises B B s e dr vl Tea Fig
9”135@2. ngma%&weﬁeo&&bfm&édqg}gu?&e wi Il be used to

describ wll re

the sane. It verthel ess be understood
t hE052b | iFignmsileA-b6C ahegmpbiperapiresdraationeindicningsthat,
t hereby intended, such alterations and further

nofoliovwiagilgEgeesptoherosshinding oMM Herings fram FEE-6 knockout

appl.i cations. of .the princi S the inventio .

PR PR b AroBis it B fedRlioutta Rty andf-o (Fis. 164),
noyr s {1 PféB)raﬁ&IE-%e(F%ilbt d in the art to which the

i nvent | oﬁ rel’ates. [0060] The patent and scientific

| i (0853} ur Figefesl?adlThategraphicaspatdensdtiondahoningdkat resting
that is available to those of skill _in the art. The

i ssbdd Ueddls, Bhtlesrlls, and TblReeella fpm d3 Cdhlnogkout nypeshowed

R A0 et B b BL AR TRl 1BRAREE Dt ghe absence

o a2 BT EROAE O MBI T e s
[0054]  Figure 18 is a graphic representation evidencing that PKC-0
knockout mice do not have an increase in ear swelling in the passive
cutaneous anaphylaxis (PCA) model described in Example 7 below in
response to anti-IgE. Ear swelling was expressed as delta change from
baseline. Statistical analyses were determined using the students unpaired t
test. P values shown compare wild-type versus PKC-6 knockout animals.
[0055]  Figure 19 is a graphic representation demonstrating that PKC-8

knockout mice do not have an increase in ear swelling in the passive

cutaneous anaphylaxis (PCA) model described below in the presence of
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individually indicated to be incorporated by
reference. [0061] PKC-Q s a nenber of the

w@EaohRemdependent novel class of PKCs. It is hipgi/ys2004/043281

expressed in T cells and nuscle. As described herein,
the PKC-Q protein has been discovered to play a role
i n excegqmruatlgEy Fdr seablrg wasekpressabahdelta amthgedfrom baseline.

ocj at ed for exanple, indu he sy
Angtafishc YS@étVYf‘dﬁ§eé%r§68P‘étuéH‘ ?ﬁ?%%é?mfﬁampmred ttest. p

| 3%1#9@ s LaB A i Phg Bt Tt SR atibaf sl
as|du3e] gméédféégzomg@m@e ?«%{x@%ta@@ﬁ@gf réﬂ&ﬁhg lsngwmgthat

presente rein, the invention provides ods of
i dboth THl rgndeDEA TS cdl Brirdin B Cookeedkkoo miaa showtrbddsedf
treating asthma by adm nisteri ggs to a mammal a

t

t hprfdpfémﬂcmaﬂq antef¥cstimulationy ucg/ mah thgeboth R&El and TH2 T

@M?%W by micen 100 T ?Jf,ligg%ll%fggm RKG-6 wild-
fr e e R e

I nm-@@aaaﬂﬁﬁiau tdfign i 1A WRIWVi B -0 28q Fig 2080 hatt t:cms plus IL-2
identifying a rmdul ator of a PKC Qorotein. The nethod

| n(ﬂlgow)cwwba@t ang-GDRKenOwithwwilh;2 Griga20Q@)nand evigh IL-2 in the
rrent est agent; and determ ning
é‘C?QE?H{iggﬁ@S Yﬁﬁ&%ﬁ? % the kinase activity of the
ot rr1tah
e @S{gen?“?wae? o R R e £ORIB N 13PRS hoWing that
PKEoROTHY @ind, THP Tt diglsffiuia tHKO® kiidcketeiticd steswebduted

identified as a nodul ator of a PKC-Qorotein. [0063] As
uspmliferaéioml, tozariti-€513 siigenlationd0Q5¢igs/mly ghan both TH1 and TH2 T

AL A 8 v

s e B B P, PRCT Ry B (88 oy bar

”eﬂr@l'e add Ripeally |sﬁnﬂilla€édt WithRaH-aD2s (Bid PeA) hti- CD28 plus IL-2
i ncreasi ng or decr easi ng, the kinase activity of

PK(@gaﬁcht)ewnhout antifQIPRT andh atithowd behtFig Ha9odnd wlth H.-2in the
abl.e nt of functional PKC Q
pr%]?sgpﬁe a@“‘ﬁﬁ%ﬁ {F%wr ption or translation). In

some errbodl ments, the nodul ator of a PKC Qprotein that
reduces the kinase activity is an inhibitor of the
PKC- Qorotein, or the functional fragment thereof. In
sone enbodi nents, the nodul ator of a PKC Qorotein that
i ncreases the kinase activity is an activator of the
PKC- Qorotein, or the functional fragment thereof.
[0064] In one formof the invention, the nmethods for
identifying a nodul ator of a PKC-Qorotein include
contacting a PKC-Qprotein, or a
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functional fragment thereof, with a test agent and

detecting a change in the autophosphorylation of the a
wWEKOsQeoot ei n, or a functional fragment thereofPCl/ESHN4/@43281

change in the phosphoryl ati on of the follow ng

residues of SEQID NO 1: serine at position 695,

serine at POESCRUNTIEYS OF AHEHAREEERREDDEMBODISENTAN

threonine at position 536). In an alternate for t he
rel0R8L | nhhe M eREAR A bases on Brecsiepperkithat agenss that modulate

fu lonal fr t neof . wth t nt and

suBERieR Bingp BRRH (PteeRgr aafhiindt hRAhRRE aRigtfor
phaghh ( ; : t RReMindi

is oneﬁ{nﬁg? k:cgglpﬁétlf%tg reﬁggbfg%?? %%??1 geas?-}%ﬁﬁbgﬁeat i nghndmgs
(i geeseh&hi héreisu@pokt thearseasiaggntstthet fodire PKACH c\ﬁitdl%iti@ﬁctivity
PKC- Qorotein,or a functional fragnent thereof, or the
anmounedwte theaordwralf ferGiqal FKL-0 fgrotein aslagentsdngtargeting mast
the1 n.DurH of RNA or DNA encodi ng functional PKC Q

pr 6815 1allergy apd asthmanhodi nent's, the nodul ator of a

PK| ot ey i Y] : T
OER1 o1 cich (REPHFRSsq AT 7 Wlclofarfing W the principles of
at theeimsentivn; fefdrdncd will oy berhediertepirefertdibembddiabats and
reduces the kinase activity of the PKC Qorotein,

> . ) | or
t hePedifielangiage willheatreditaeleseribe Bie same. el gyill nevertheless be

f -.f 0l t 4 . tenfold. I di t
t nlihabifad Blar b RRtich BREACpest (BE Forefias by
PKGrteRA&d, &lubh aferdtithsiamiCtir@td mbd #aB6hs E)Pﬁfeelﬁfverfltion, and

PKC- Qorotein ki nase activity can be quantitated, for
exsingll Birthesiapplicationsettheqoimiiples of thieinvastiphesiilustrated

vifro.ki.nase assa descri bed bel o 0065] I n anot her
o h TR H g O BB IA L Aoa O RS TR PO TPo5e SRATRA i the art

of +J WRGH @RahvEkSe P98I N is reduced by the nodul at or
of PKC- Qpr ot ei n. 00665 As used herein, "functional"

mef00s0h PRGeQuatohiednd scentifif likgarire réfeereelah, hdrbiat establishes
funpctions normally (e.g., has the sanme kinase activity
askaoyiedgethat sacadpblstteithpse of ddll én thewrti dhedssued U.S. patents,

wh .a P ofein. or fr nt, thereof is
rumLo b appGsiche REEIPYR] odisflorn 37 G pT AR and
skidféRectd, phQGdfiy GERNBarleBalababd sdtfhefBéd) deht! 46 cited herein are
determ ni ng whet her a PKC Qprotein, or fr agnent

t hiscotpporatad by eeferanceite theisane extent as ifteach ovgraspeecifivally and
P_KC— rotein I‘r‘-{ﬁ‘[a nment t her eof uestion with a
|

or ,

wi Y idalipeedies %‘FOHDWF‘?@(@%E& Bf r agnent in

a ar ot.ei ' 2 S I

ORI i B T PR B GG i Bsn e Lo USRS pgRicCs. 1

W ishigKi§airedsed in TNRNS ¥aidkmublaw X@rdestABED hetdis, the PKC-6

subsequént updates until 2003))and the ki nase assays

depmteincihsimenwlisqoviehed tixplayl ;amle [r0G6pjra@ry diseases, such as

non-Jimting exanple of a functional fragment of a

prestmg; g be ég%cmted@kﬁtmigéemh InAlcipg e pyeRtems

t e EX ARSI Ao associated with asthma, including, for example, atopic
asthma, including IgE-mediated asthma; non-atopic asthma, occupational
asthma, and drug-induced asthma. Based on the findings presented herein,
the invention provides methods of identifying agents for treating asthma, and
methods of treating asthma by administering to a mammal a therapeutically
effective amount of an agent that modulates (e.g., by inhibiting or enhancing)

PKC-8 production and/or kinase activity are provided. In addition, the
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(particularly Exanple 3), the kinase domai n of
PKC- Qorotein (also called "PKC (ki nase donai n" or
WG 200pl0§2919PKC- KD') is surprisingly able to PCT/US2004/043281
aut ophosphoryl ate. This is surprising, given that
ot her enzynmes in its class do not autophosphoryl ate.

As inusgdiont e viddsisS1rd Qlstnaile thitack énd®gettousiKC-0 protein
ki nase domai n of PKC- Qorotein, which includes the
poBXPIgASION. t he protein spanni ng about am no acid

b8 F e o8 O PR SrBEh e TTlen A oA aoF IS ifying a
agg{zglﬂ&eoq oF EBICORHLRIAN! 45 xh&h%%iad@?c Rtbctih 2YKE-

ments, the e I nvention

anprgteis; iodl afafoiemee fmgrﬂetd&ﬂetda)fﬁﬂﬁilaﬂeb@ge@& dritbtletermining if
that the first two N-term nal am no acid residues,

rrethﬂ tenii agerdnnhibity thekinas¢ agBqty of the PISE;6 pragein, or the
nofHoRAl frASted Ritroh of gish oBRES 3t craors Tt st asiiviey of
SOfffe lfllﬂgoé’*af@t@ﬁ? or h’?eefdﬂéﬁogéi ey &eﬂ?{l’f‘ér@opfﬁ fd'%ﬁtlfl dasa

i nven S expresse pro aryo such

bagi®idlator 9¥ & PKS- eEprOQahl. In sonme enbodi mants the
PKC- ki nase domain’is phosphoryl ated (e.g., by

aul0§6Bbs phs ybext hemejn, ari’testagent’ nﬁraecfrelinlt:aﬂe(e golorganiagr
ani no aCIg resi ﬂp@ _qierl ne at pOSI a ]? ne at d
polﬂc’lrg?ﬁc gsmal i %C%’{“Pﬁb@fit"f‘é‘H aCl faelerrisonpsRtide, or

L
g@%% ? 2 cf %ﬁ ator af or Eﬂlb&dgbé%gpcﬁ | Igﬁ{?ed Ef:beo sf By

t hem@fmwtbr of PKEGG b@@l@lﬂ’fﬂ@ ghedtt@nQpedtt & ;iblb!o atodgasy either by
two-fold. In sone enbodi ments, the nodul ator of a

P@c@asmgonde@dwmag, tﬂwhémmtwcty afeePKGritpiageial, or a functional
Qorotein b | east for fold. In sone

aavweﬁtlgere? er mh}r:a@ grodiilate thremeymgififunetional £KC-6
RO, i ARSI DOk P 0

PK&roQuibitek 8k B Pl ;%B@énttﬁﬁ rafbey thefkihhe afdﬂﬁ‘it‘y' i98alinhibitor of
PKC- Qorotei n. Level's of functional PKC Qorotein can be

quéret PK GtGeprotéiny, oedanfrinetionsl frggreeattierebft dnlsohguanbodiments,
such as the Western blotting anal yses descri bed bel ow.

[ odreonodrlador of a RKC-8 ppetein thaidnergasastthe kinpsewictietly is an

anot her%rrgqt tE‘ q?%% | d nti %%ﬂ?gyppﬁgnélf%geé)rﬁeﬁ{)w%ﬁ% ng

a [fo'aﬁi]t ' 0'Iﬁ|on'8*fgn%f@ﬁ@irﬁ»en@ibnatﬂé&ﬁ%{ﬂdﬁé%r idéﬂﬁzﬂ{ges )

thereof, wth a test agent and determning If t

agewdulagHoes PG o rotih indludle dchiacting aNCE @priteinnor a
or functional fragment thereof, in the cell, wherein a

t efdnctigank fragment e,@fs wiithea mbagent@nd deteetingalchange in the

PG PES) et SIS Rl RS St threo

Su@.@.,aa change in the phosphorylation of the following residues of SEQ ID NO:
1: serine at position 695, serine at position 685, threonine at position 538, and
threonine at position 536). In an alternate form, the methods include
contacting a PKC-0 protein, or a functional fragment thereof, with a test agent
and a substrate of PKC-6, and detecting a change in the phosphorylation of
the PKC-0 substrate. The test agent is one that is thought to be effective in
modulating (i.e., inhibiting or increasing) the kinase activity of PKC-6 protein,
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nodul at or of a PKC-Qorotein may act, for exanple, at

the level of transcription or translation.[0071] In
wa@eansacienbodi ments, the nodul ator of a PKC QuenUs1004/043281

is useful for treating a respiratory disease in a

manmal , such as a hunman. Respiratory di seases incl ude,

wi bh alfUntmmaﬂzitagmentahem& drehg apedurgrafifunetichal PKC-8 protein

nonal | ergi c asthm); bronchitis chronic

br & hbY be}nglégrtbﬁﬁ@%‘ﬁ%tofﬁé‘f @é(q}ﬂ giﬁgé”é@é\al PKC-6

fﬁ%) ¢ 18 aBu B erds, e gp Siatahit) AR phtfElp reduces
P R0 acyif oPRPIC L BERSS or ) ABRAGK. L AShPhereot, by

rTDdUleaEtOﬂw&fola Pi{Cofderedhiled dinments| 3B E thod @Watdr Ralcé&Othe kinase

atopi ¢ diseases. "Atopic" refers to a group of
d| setiits oﬁ\ﬁerléKCHEépmtéisL of tlenfuanationhkfragment eredtenic bytada least

)El%‘lf gp . ?%légr s fﬁgg&%%@ﬁ%&%ﬁl%gghexa lllllfeié)r abolishes
( hﬁye kl?l\égé actmgﬁﬁﬁ%rm{@ 'Hspllor’e u?le hﬂet ﬁ%tlyﬁgﬂ?%%ment thereof.

sneezi ng, Or Y NOSeES, eyes

depretp ?ﬂréteﬁﬁ kfifask BEMPItR Sa BE ‘?]'iﬁﬁntl?at&ﬂ' rfdpieka 'p?@ g standard
that affects the skin),” asthma, and hay fever: ﬁ

I ntq;:hmquaslsarh aﬂtbkmjmmhv*masteasamﬂm:ubedfoeh)w

rmeP&ng nhinlgzheljys AR H‘Ilglrlgégrﬁﬁ%il t QEQEF @ggﬁﬁn the amount of

me c

paﬁlﬁc@&éﬁ?@ Pootelf s v Bt BE S kRN Pk Compgrein

by [0068E NS eADLisEPRSH i, e tidrialt HRaB %quc@gr&&hear R¥ragment
attacks of coughing or gasping. Any or al hese
syﬂmremrfs tha functllcnrwetmbramllayn(e gadtdsithe symetldrdise Asivityed a wild-
herein, "asthma" includes, but is not limted to

nohfpoﬂ P profeinmb @%tregralrt?é}qne(af whethenor @Oé’)ﬁ PKC-6 protein, or
{}r g}r%% ‘fhear%l){j Buncil b%lr I%)a§ b%s qﬁ n§ A y e orcﬂnarlly skilled

nsi c or oprc as 1 on

noBro%é@!" %ﬁe ﬁBﬂ lﬁh ti{gdmetiant Met%ﬁ%g w1 e@lqéfcfﬁKC 0 protein,

asthma” (al so call ed mxed ast hma drug uced

asthfragmene tpatoh) habuestidins, mﬁcwomaahet@tcﬁggawﬂhmc -0 protein,
Extrinsic or allergic asthma includes incidents cause

byor Bagaeos thereel imijuestian yitha wildgemps, PIéG&]pmstem or a wild-

dander s,

res, grasses ,or . weeds, . pet
b PR Faghienf it 4 e dar Pos et kfiaee RSRYSo eGe isubel et
thﬂw%agvﬁ%rﬁht PRI ARG, l@&?lapytgforgg'(}]%t 4 aslegt&pgéﬁs Inc., New

es of incidents are a so re easondl

asYhﬂa NV Srktd9% pthis subsbguagitailanés autil 2003) carabtHeidinase
i's bronchial asthnma and aIIerglc bronchopulnonary
asperys Apysibed beboyy4n théﬁmmp 8. a phenotypically

Pg@g??}g uqupéjlléz]glrg B ass te m\émgtg(;]nal ;aegrrrrlrértltto a PKC-0
Zi' I?Jﬁtg’iﬁqg Gprd WﬁﬁEg@&Bﬁﬂﬂ VEBGRSrMI fee" §<'aﬂlpqes below

Oow obstruction
(particularly Example 3), the kinase domain of PKC-8 protein (also called

“PKC-0 kinase domain” or simply “PKC-6 KD") is surprisingly able to
autophosphorylate. This is surprising, given that other enzymes in its class do
not autophosphorylate. As used, the term “PKC-6 kinase domain” means the
kinase domain of PKC-0 protein, which includes the portion of the protein

spanning about amino acid residue 362 to about amino acid residue 706. In
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| mmunohi st opat hol ogi ¢ features of asthma include,

e.g., denudation of airway epithelium collagen
walzpesswiHn beneat h t he basenent nenbrane; eder@Er/Usmmst/043281

cell activation; and inflammatory cell infiltration

(e.g.,by neutrophils, eosinophils, and |ynphocytes).

Al sovay enmiddiments, dhe C&IC-0 KD loé themventibnthastthe antinaycid

hyperresponsi veness, airflow limtation, acute

br PGS mmd@flu i $EQHIe NOph L glrv sommaembedimientsa shedBK -6 KD

[ oBv Ay REEEN PRSI AR el SO REee I SROTP Ny €2 (note
pr ffthe ﬁ?étrl%iﬁNLt@Pﬂnﬁ% am%eacﬁﬁfb%ﬁﬂl&)/ nThRRAOMId glycine, of

agents, such as viruses . and flu viruses,

r eSEQY T BIG: 62y ﬂféyctdrﬁzlenwm lﬁ@r é)@h@snm@ Ll PKQOVH KUS fragment, but do
rhi novirus and i nfluenza viruses. RSV, rhinovirus and

i nfibtieerza initheifull lehgth P&%quetem)mmn in children, and

one | eadi ng ca re |r ory. tract illn
088 Ent §n§ﬁwwﬁ33%¢m@f M Ripase dpmain pf gie invention is

n
oSS b oA LR A T
| ng@bblffen?d) & PRCLORRAs@HBNIE 1@1§m&ﬁ1&?ﬁc@éd (X sby

whi ch may be brought about in sone asthmatics by
exanphespharylatiom)airdoné or nifire ofrﬂtminxlﬂ@mhgtammnuommh tésndues:

are useful for hnas associated_w.th snmoke ex
(c5gI hipeien B33, FATIBR 8¢ RATONAS, Thrae N Bk #pSIiRe: 38, and
}Lreéﬁu{erbq {tioq{swsaggmqqoo al exposures, such as

OZOH Nnoxi ous sul fur di oxi de, nitrous

0X[0¢69] f UI’Iﬁ%ertbﬁﬁézﬂﬁbﬂﬁnéﬁt@?ﬂ@ﬁﬂb@ﬁlatéf 6 PRICRY protein reduces
pl astics, polyurethanes, varni shes, etc., wood, pI ant

or thet draount ofehiedudagorssl RKG-0 p’ﬂméemdiym:tdeasi tecafodd. In some

gqfnr) for asthmatic i nm&ents associated with food
pdugentsy fé@ématlw@tc,o PEE&P pEeID Frduges fhpameount of the

T RN e M N
aSHleét?? Bt 5?’@(@-@ gg(?téhlr@@ﬁceﬁsthg Hﬂh&fégt YR ﬁ&?&io@ﬁi PKC-6

ast hna 0076 t1on

Nygsteindsy &t leastzenybld. dih sonee émbaafmeﬁtsaﬂfé mbuawtaf bPOPKC-6
of ast hma associated with tgl ast roesophageal refl ux

( GERibpin alfelisheste amovnt of thelfnoetedred ddT16i protein, Levels of
b PR RO W L e BT
| ”é%!cHﬂlaﬁeé‘ss%%ﬁ%s tHe wgst&fr{‘ wsawrﬁ)gﬁ?ﬁy%a&%hb@a ‘B@ 0

In vivo erern a te

agi@oyol hats Adwsthen abpeut, eta@ edvaitiorcprwides dfetheAméthéd for
or in vivo asthma nodel as conpared to a control agent

i sidedéfingiaedodalater afja BKEI-6Iiprowin, tooeprisigg asntawking a cell

[0078] Various ast hfm dels are known in the art. For

exZOpPESINgR fgxfncgpna PKC-8 protein, or a functional fragment thereof, with
a test agent and determining if the test agent reduces the amount of functional
PKC-0 protein, or functional fragment thereof, in the cell, wherein a test agent
that reduces the amount of functional PKC-8 protein, or functional fragment
thereof, in the cell is identified as a modulator of a PKC-6 protein. Such a
modulator of a PKC-6 protein may act, for example, at the level of

transcription or translation.
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al, }. Appl. Physiol. 70(2):617-23 (1991) and Long et

al, J. Appl. Physiol. 69(2)584- 590 (1990)describe a
wormeleoos bronchoconstriction in sheep. SheepPEr/ES2004/043281

naturally sensitized to the roundworm parasite,

Ascaris suum Follow ng inhalation challenge with

As @071 s umeatain gevbodiments) theaineduhater gba @&T-Pgrdtein is useful

| at e- phase bronchoconstriction responses, simlar trg .

t héPTEeRHRHA TRIPIRIPHNAFRSS InFgRABYPRYs Biteh 2%a human. Respiratory

sensi tLzl: | er. Car1 S e i .

o Piishb e e, SRR IATEROR ofithe RO AR 4 HORergic

e asthned; BforkAitid(@leeabeohid broféehifiS)s chEHIE Bbétehtdd P@lmonary
provocation challenge wth the cholinergic agonist,

c adireaso(COPM (eigpsemphysemby choditianguinvelying aimayi inflammation,
given re ﬁonﬁg decreases 24 hours &ol{jovvi n Asc.arfibs .
chSP?‘EHBﬁ, 125 HATQSLS A PYHLFSE ST RIPAHF QRS Cystic Hbrosis,

hyp&j ' E }.I hof et al. (Cdin. Exp.

Al Per%lgﬁ%%)(@;%% 7%%“%%@ ’S"?é@%ri be a nodel for

al [eo7gl ¢ Astdofwe emboHaRENts)MIRMAOENRESr dMAPRKZEProtein is useful
subcut aneously with solubilized house dust nite

exfordeeatingatopisdigeases) (Agpicrefersita glgroupef cliseases where there
hal | i.th.h dust. njite In this. node].
br SR HUTetie o Fin e vElor Hhrfishil Brctipgoblon-limiting

| eggaawl r
o SRR S BEL SRR AR ry v,

cy wlhse sympdonhstinalside ishyptiemywsneeding cor stffhoosess, and itchy
post - chal | enge for . histaql ogy and i munohi st ochem ca
angy@ée%tom %crmﬁtlta(affp.lsn%ﬁ%ljfczemav@stha@@rfllswsG}@Ntaffects

t o4he Iﬁ“ﬁ% -Qprotein, particularly one
thg?e S!kgngggug ’%gq_rﬁae}é{aeﬁlégnhi bitor of the PKC Q

Pr @ogs],  JapRecaldiefbtd@mettd, thd RRIMABP of @ PAISBSrotein is
its ability to reduce the nunber of BALI eukocyt es

f ohibafwl fy tededingoamgemasn @onpanmeal, sach fea hunizay. ‘0ksthma” as used

BALI eukocytes in sheep. not adnpini.stered a test agent
of NETEN AV 2 6o TIAGDABRL ¥ SRaTke e OO B R T KV SRl

i”g%%lor%é bi&?hﬁ%c?%gﬁdé @gg?ﬂlgf lg)?Ta %%éf &)er%stgft’ion in the

uced airway“in

CHehesbdnd dftérebgwttddkslof @lghing P 8a3ping Cnonot gllisf these
monkeys are naturally sensitized to the roundworm

pafsPtams siaghidedanan “aien sYERIORY - afs Hpedhgiein pipsthma”

in [ trong. JgE.re nse.. Upon intra-trac L. .
it Buf b bR BEXRR B g R i 5k B Fftiagic or

| NALAARGSic ABtHERANS h BélghdaqthiiBaldoycallbd @R &AL BE heopid Asthma),
can be neasured by counting | eukocyte influx intd the

br corohinasions off apntalleagie aniduallergit asthms, eeirtisevimtpdedragthma

se nt al | ergen chal ] enge., [0081] Yet another
o o Sater gL R A BHSAReR 9 el Ryae] asthma, and

| ndycad akiiaNa M ReIHsRSANRIYRIEHImA IndL8Es {REfentS cBused by,
Kips et”al, Eur. Respir.

or associated with, e.g., allergens, such as pollens, spores, grasses or weeds,
pet danders, dust, mites, etc. As allergens and other irritants present
themselves at varying points over the year, these types of incidents are also
referred to as seasonal asthma. Also included in the group of extrinsic asthma
is bronchial asthma and allergic bronchopulminary aspergillosis.

[0074]  Asthma is a phenotypically heterogeneous disorder associated with

intermittent respiratory disease symptoms such as, e.g., bronchial
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J. 22(2):374-382 (2003); Taube et al, Int. Arch.

Al lergy Imunol. 135(2):173-186 (2004); and Reader et
W@bqoshén918]. Pat hol . 162(6):2069-2078(2003)) . |PCT/IEM04/043281
nodel , mice are imunized with oval bumin (OVA) in alum
adj uvant, boosted, and then given an aerosol challenge

lhyipeme.spclui,naamer@lsalané mg@ersﬂ:lheaaﬂowml:zstmdmuom t
infiltration of

ease alr reS| st ance,
fgssnoﬁﬁ X PBIC SeaHESSHH a\?@mﬂn@gésgeeg (Byqatigryof airway

hl S?Hﬁ%lgtbﬁgﬁol\fge# e?é%ﬁﬁgpﬁ%r{ne%ﬁ kgenlba[k‘égr?e%% %nerﬁBPax{ YB8ema;
pr athse bélbactiAHdH bn&hﬁﬂﬁmﬁ%o%&@ll infidtragbh K@g nbyi @lefitrophils,
known in the art include the cari s suum

aneoyiBaphibel aoddymphoestash dairway mﬂgsmantiomnn éygtheseentribute

(198 wo T pafsivagces; BhawHi e fon, Uk prisgoconstriction,
15&(&3@&%4@%3@&5&rw2{ %ﬁ] reh{b A ?oegé orgig’[glt?%lt%ry disease

are als own to the ordlnarllys
Fosympmmbe for a T cell-targeted therapy, one
exanple is the inhibition of cytokine

B?fm f] b Aphmp thag g Be tregtedroraligviated byndieqresantapetpods

n- c'ltflc(ijeotl"?)gé cQS?édebZ){ ?_rgre]g%lglha;{;gden%ﬁcﬁ giexmggeﬁ’/ gl& cold and flu
pr@ﬂugés eekpivibBsyeRPtiBEViRES BYSV), pArdipxSHiPes, rmirﬁtﬂzﬁné&nd
hours later. The Key cytokines are IL-4 and IL-13.

| LinfBieagpeituses.yRBY), thineyyns andunBuenga wistsindections are common

V1N SRS Sk e Seead B Gpo SR RSP T Bkt P AlIBETgp In infants
noaha g%x%&aﬂapeﬁ“ Chd BRI A ViPdl RSAAHBIIAY A BeflbBhronic

of a rotein nodulator on asthma i's

i niwheezingraraf asthima) whidtotart be ateated wsing mldamtethmdwéf thiee

nucl ear, transcri t| on fa%gors NF- kB p_f NFAT. Ln

r HYYSREENY O aqw}c rsthrpggnditiqns|which may be brought
ﬂ%&t%%%ﬁ%n%sg%ggi 82%%!1%?% %\%lr/ o?’&%fEPLﬁ Tﬁ %thlods of the

al inverEhare useful ESRAIERLS adscegltbd &ﬁth \mek@ RxpOEUYE (0.,
NF- kB undergo activation and nucl ear transl|ocation

wheigaredteninglaiced aaddad ustripd smeka), lab avell aspimdgwstrial and

r,ot ei n Fnhlbltors .Sshoul d a

nauBatonebStlosts. ST i akf e naRRS Basts wifur dioxide,
Whh i Fo ki 8E, fﬁ%?e%)’ﬁféhﬁ:ﬁng c?ﬁﬁ%l gE@H%A 15§ncs

oval bum n-specific |gQ vel s of
t hesly usethahes)ivasnishes, bt asead,qdahgoﬁhﬂl@i%brmﬁ kiastsee‘a The

NIRRT O G
ZE’%@‘Q@&?’%%&%?&&%%@%%ﬁ#ﬁ‘ﬁ%ﬁ%ﬁﬁ%&%Eﬁ LA
PK@vehtion are also useful for treating, inhibiting or alleviating the types of
asthma referred to as silent asthma or cough variant asthma.
[0076] In addition, the methods of the invention are useful for the
treatment and alleviation of asthma associated with gastroesophageal reflux
(GERD), which can stimulate bronchoconstriction.
[0077]  In some embodiments, the asthma is IgE-mediated asthma. In
particular embodiments, the method further includes assessing the efficacy of

the test agent in an in vitro or in vivo asthma model, wherein a test agent that
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protein of the invention may be froma nouse, and nmay
have the am no acid sequence set forth in SEQ ID NO 2

w@ BmaBeoks Accessi on No: NM 008859). PKC- Qor ot ePEIBUS2004/043281
useful in the invention may al so be encoded by a
nucl eoti de sequence set forth in SEQ ID NO 3 (human)
( Geh@amknAncreasedeffidacy MMHROH 257) onin SEQastAnNOmotlel as
(rmurine) (GenBank Accession No: NM 008859). The .
s ea%weéé b 2 seniire} aealt Ipkentibed e Deingter tul farderating asthma.
sequences encodi ng these proteins are avail abl e at
GenBank Accession No: NM 178075 (Niino et al, J. Biol.

Chign78P 76 V@90usssthdmadfédéls00 khoitinsdkart. GsrEa@akple, Soler et
Accessi on No. AF473820( Nonnerman and Rohrer, Anim

Geflot]: Appl. Physidl27Q(8):6B603Y199) ared Long@o8l7]]. AgpliPaysiol. 69(2):584-
herei p, ucl eoti de ,sequence .is intended to ref to

o it (ogP descelpa el oy hadneharansteicioncn shegp, Seq are

n Wissn ade .

e R ARl o o pARR TR RS bR, Following

t hinhalatiers shdllenghiveith Asturid seain aietigary ties arimals uodghgo early-

t he nechani sns of transcription and translation,
pr 804l date-phnse brorshesonefsictiongesranses similan ¢ thereaetionr of

of 1.NQ. aci ssenmbl ed | speci:f i,c..am no

o AN EFLR, SR ASAE0Rl AT MY e BRI gpo
enfficed afwHyRy P dréespdnbiveAbisdinIREYRAGS WRKhiiOMRa¥8red as an
DNA sequences havi ng one or nore base changes (i.e.,

i nBwredsens lunig resistance fodlobang puovoradiont dhaldledge math the

cayse.a change.i.n the .encqded, am no acid,. or which _ . )
i st bl o A ooa PF Gp PaRBO AR 4 gy 2 given
aci ‘ o e . -

ookl S0a0R 8T A5 e LR N PR Bicon

Thef airwag\gmpertespdnsiéiddss associ ated with inducing

the s toms and /or _conplications of asthma renders
t nOOZSI e riiechob et B(Sandap filigy Ra(ody -1 (088 desgbgya model

. b | : t- - . .
oo Bnefyic a1 BidBrat bt ol PR R R BB i
(esdubilizeliMdusedien Hﬁf&@&trd%KQre@ﬂHé@%ﬁeﬂ@}‘ EWenYa single bronchial

PKC- Onucl ei ¢ acid nol ecul es (e.g., PKG Qor onot er
s oge withhlopsodustmmitas & this inoddl cbrpsshoalveplar tavage (BAL)

i nventian,include not only the genes, and encqded .

ooty EtPheR i boceSHed wiere it BEfoye And pfer the brochial

t NatRhab bR hollay Gustnedi Bl o tbiRuIAIRA LY LipRS were

wi | d-t yge genes and pol ypeptidées. "Variants”™ as uge

hetakien 48ihoeirs gpest-¢talllenge feohistdsgy and dnppenpshideshemical

cont fi\i ni ng_ oge or nore deletions, insertions or

s Ay sas (PRt efelt Htglash tork agant thieughetabag modulator of a

S tially the same actjvity, of .the w | d-typ

bt P g3 sEp s Mogae G ar fBifor of the PKC-0

PObIRER! L&lEBe a8flifistBd Y8 EhEReRp to assess its ability to reduce the
number of BAL leukocytes following challenge as compared to the number of
BAL leukocytes in sheep not administered a test agent of the invention.
[0080]  Yet another well known asthma model is the non-human
primate model of Ascaris - induced airway inflammation (see, e.g., Gundel et
al., Clin. Exp. Allergy 22(1): 51-57 (1992)). Cynomolgus monkeys are naturally

sensitized to the roundworm parasite, Ascaris suum, which acts as an allergen

by inducing a strong IgE response. Upon intra-tracheal challenge with the
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are contenplated to include fragnents | acking portions

of the pol ypeptide not essential for biol ogical
W@edsw629y8 and i nsertion variants are cont enpl Bt BUS1004/043281

i ncl ude fusion pol ypeptides in which the wld-type

pol ypeptide or fragment thereof has been fused to

anentigen, gbé apapels ¢xhit{itdigehy Thilanniatiareearasisting primarily of

enbodi nent s, .t he PKC roteig of the invention j

y . S a
f uResINERARIs- This £an bsimieasugeq by caypHngleukssyse grfjhex nto the

. ; ot
| BIHEES AV RE 766 o Hour LIk SEBmchtdlAllergen
sethgﬂwrlgb, in SEQID NO 3 or SEQID NO 4. For

exanpl e,” nucl eotide sequences encodi ng variant am no
ac (@83 querrtenother iiinshndtng asthovemagied isgherivalkymin (OVA)-

SCco of, nucl epti de sequences that encode PKC- Q. .
oI GRSy PR eS N eos UL ol e IS o ol Eur. Respir.
in . [ C 173-

or D) 762 QYRS Tatlbk Byl Tnf AFce SHUERE Fumbol? [95(2)173-186
af {2004); ahd Readet elrialAnprjopetibl. @62(6): ZOBQ—EKSZ{IQ@B@))F dhnhis model,

are expressly contenpl ated herein. For_exanple, it is
unBEFSAEIHIRHAIZed| Wgﬁavlaﬁngmrh@Vﬁm abim @djwerihrasted, and
whj : h ' d .

vl 68 SR e ORI Sy BB e Sl

eqexhiBltentreasddiraal Fesibtadcd) arRlNingilfrgioR b€ leukocytes into the
contenpl ated. Thus, "a codon for the am no acid

al branesoakyenladraprgsBAlarfluid. deiaddithery sprumdysekinaesels
oy irrRe L g bR RS s ds mirRRABSh God BHEHT

va‘,{&gmtﬂogyci ne or isoleucine. Simlarly, changes

which result in the substitution of one negatively
chi082hr esOthe rfar-lianitihg esthnsaintodeds lasantin theatrtdntlorde the
glutani c acid, or one positively charged resi due for
and694ge ,Sugm&ntg@nr%lﬂlﬁﬁ agthmg giogieh i1 degmang sypmeys (see, e.g.,

s ol P TR 0O Sk eeql g ). Repi
heggk e PREdPERE £14B7 yéj?gé@ur chased commercially for

various suppliers, suc nvera (Madison, W), or

maj00B8] pr ddwitedadihingemetiels azeglsodatowng tatt: grdihartily skilled
purification nmethods known to the skilled artisan._ For
exbigpgist. Fo5expamile.der aduiedin@egetad doeiagyaonanaatlimiting

PKGC- t.ei he intr i nt Q. ' 0
AR PR R0 5 BOMEE B e TR B T cets con

NUisd Sirhllited 8 VERE BntiBYd ek k6 C DB and 682886 rthithR BOR-mediated
appropriate or otherw se desired reconbi nant

exqatiasioon Thee will indhare aytakipe grodibetionyovkichicde be assayed in the
seguence, STASHLIG, A TRl o0 XG0 eroheyt Y e 1 1y
OSBRI BB SV e SGRERLE s e
Pk .(Willadarg My ilmmunopRek 202:075-190€2004)). s al so
[0084] Another non-limiting in vitro method for assessing the effect of a
PKC-6 protein modulator on asthma is the inhibition of T cell proliferation or
induction of the nuclear transcription factors NF-kB of NFAT in response to

anti-CD3 and anti-CD28. T cell proliferation can be assayed, for example, by

*H-thymidine uptake (see methods, e.g., in Ausubel et al., supra). In response
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contenpl at ed. For exanple, as described in the
exanpl es below, the PKC-Q protein or PKC (ki nase
waelorvaieeocsean be subcl oned into a bacterial exprBSEUSI004/043281
vector, such as pETI bb (commercially available from
for exanple, EMD Biosciences / Merck Biosciences. San
Di ey cellaytivatieh, NPAEssddFikB tadergpiaativagoh andAuclear
in and as known in the art,

t d h
r gferénglr%ﬂ &gﬁgh f-r'cug{)ee apsayer W@é&er@@ tfr@mrﬁ@iléwa&ﬁs

w BBBET B RRelt BRRbRLFEGERL floo ek RRIRIED fponses in

POSAbaR@hlivnANHiRAHRR! Widl c{ b@aés@sied las BlecreABEd g%aucuon
linked with other necessary or desired el enents su

t hef oV:ﬂburrunJrspleaﬁadgﬂ;lm tatah lIlglE elhe &wielh ofadhest aptibadies can be
be transcri a i f desi translated in the
tré??@ﬁ’%a é!déﬁgfé’l roTrbf@ngr ’6‘r‘|‘iﬁ nant expression

2o El7B5F o fadSe BRI B TR CRREE T B 4Nttt ey be from a
acRAhHNNEnd @n&seha@@ﬁqaﬁhm&m&@eql%d&%eﬁfarm ﬁdSEQtIu:sm@ 1

and as described, for exanpl e, in Sanbrook et al

Mo{GenBaark Etmssmg Né& NM 04287y Iivianotier eﬁdiamﬁmnt,rtgm PKC-6

Har bor Laporatory, 2nd ed., Cold Springs Harbor, New .

YoPKkotet e @%formaér QY yEYRISEATHEMAY) kasig the amino acid

B8 RO Y LA S AR g5
TePK@ %ﬁi@teu{s[hseﬁ’hl lﬂ tﬁ¥ @ﬁvéﬂtuﬂ{ a§@3so0 bd altcd:c’f a nucleotide

d oni ng 2. Expr essi on stens, mas et

aI $e<px¢$1ce sétHbribriasSEQ 1199645) Bituglaoh ((E\gﬂiarﬂc Rcea;smomdﬂ o:

Dl\&rl\&r@%?ﬁé) ShuhiNE: 4% g}gg?g@@BaI{\]B A gﬂﬁﬁﬁ% 008859).
St S AT L P

W&ﬁddﬂimg\uﬁ@@ rbteiiDarel HalilaBRU GGG BankA deessiod NESNM A 78075
D. Hanes, eds IRL Press, 1991); Transcription and

T Quinacl tdn] B\OIPCﬁCTﬂI 2 (3ApF6BELRE7 (742001 JH{rggiiee));&ExnBank
D. ,Ha 199 F
oot sy St Rl (NS i ol RobrasadrBintin sa) 24

4*JBeBY sRnd)YV | ey-Liss, 1986); and B. Perbal, A
Practical Qiide To Mol ecul ar Coning, 2nd Edl tion,

(J®OB7W | &ys dssaniser#Bf8)nudentideseqenhcdisdhtenales! torrefer to a
Mol ecul ar Bi oI ogy,. (Ausubel et al, eds John Wle

gSrtdyral Qpy qtsc M@ﬂgmam spauRRtidATTBHPLANe 90%%%%/ or
[ OHS&Loﬁ& q riveattf’(/e% %’r@éf Of e % ﬁlsk%ﬁ%] fn%:t Vc%d

nve I on e vec ors |nc asm

vefetféxr , théipratesy §twhizh d Medleekid@se: c%ieh@é’ I thb’éugfle ﬂ’(eoﬂh‘échamsms
éyfgtg see MIler et al, Methods of Enzynol og
21

B1SCEPSONGIB) franslatipoaprovidesdbe m@rmt@n tosae@ll from which
21: 1607 1612 (199

2R Ao gHi G ER e BT PO R APFS R SraRY 2 sbquence

Doy SreiticE b pillypdHdi. €The process of encoding a specific amino acid
sequence may involve DNA sequences having one or more base changes (i.e.,
insertions, deletions, substitutions) that do not cause a change in the encoded
amino acid, or which involve base changes which may alter one or more

amino acids, but do not eliminate the functional properties of the polypeptide

encoded by the DNA sequence.
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Genetics 3:219-223(1993) ) adeno-associ ated virus

vectors (e.g., see Flotte et al, Proc. Natl. Acad. Sd.
WQBA5062919H613- 10617(1993) ) and herpes viral vecPOI/BS2004/043281

(e.g., see Anderson et al, Cell Ml Neurobiol.

13:503-515(1993)). The vectors may include other known

gefsst el Huedissovery¢hstaPKCad istgsodiateldew thringhifingitkesymptoms

expression of the nucleic acid in a specified host

cebnd/pnhedmplicationsgfiasthong renders the sequencexafPKE -0 upeful in

t . 4 nclud . . .
enfiethede SHidsBhbHEs s iagabe e it ok Ran R DsRsluls
acaés%yﬁ@g paRASi é:ﬁ@f&fthuaﬁgggqsm ufé?@%%ﬂ,ciﬁhibii enhance)

i5]
meant " n eot 1 de sequence e nts I ch n stinmulate

pr PR-@ kirgGkia¢tivity] PKL-6elucleis el sleaukighagy PKIC6 pesdinoter
cell. [0093] As defined herein, a nucleotidé sequence

i ssequsaces|and prokeins usefud i theassaye Pk inuertdou éndede not only
e Btavanc e P et bafmaititesehiafBirat pit Bsisatingts
S e&i@@&ﬁhhﬁh&@@é%té(nt‘idlgkﬁ% dathPadif @%il&ﬁ?g%‘}%ﬁes and

r may p e

this generally neans that the pronot

t r pobpreppitesn”Gariahis” as dised) hesdn,cnckidepai yinhgledtiiddsent

means that, the DNA sequences being |inked are o

t yBP giﬂeP?dé?) ﬁ‘?li‘fﬁicﬂiﬂg ORE PR . ¢leldeas é‘ﬂsfrtlén? 8}‘ subsgisutions, as
pr | | [ i

Pr R 58 Yoltint FARBRSuLEANHYME AN Acfly 18T R wild.-ype

se?aryaﬁleréoﬁa@mrtﬁwypém. eWillyrepay® tdpolsipepbides deétibn variants
In

ron sequences nai be of variable Iengths, sone
L

nuteseomiterapiased éo defragmenpelaghing pomioad of the pelypeptide not
o eer AR BllPRih LT G Ao aPTREP B HE LB Foptamplated to
R AR NI RS Bagmen

Sutteresfthmsdseenfubedits anathhopolylpeptitlat i on, nechani cal
met hods, chem cal nethods, |ipophilic nmethods and

el K989 poriwisoin carladimsmitadimeatiathe BKhB prioteén phiejpaention is

o APl LB PR H Bl 0 Bt pcerstood

et hOPCDD AP AR EHE S M€ttt
gés s fort enBEQY 8D N(:apbit SEQ IDENRdS Hopekatiplejse

of |1 posones and other_ cationic agents for )
| i preleotide seapenceseriasing Fariant amineacid $equercafed discussed

kngwn to the,art. and many of such nethods, are

SRR P I BRar BuCleoRaSpedTeT e that sade PKC-0.

| NAREHE s P defhiendd, ¥haY agaéfeﬁoﬁﬁ,qngﬁi%ﬁb SBubétitufion in the

Norton and L.F. Steel, eds., Biotechniques Press,

20ence) which grod Reet sitenlt’s changdslthatud @not substantially affect the
functional properties of the PKC-0 protein are expressly contemplated herein.
For example, it is understood that alterations in a nucleotide sequence which
reflect the degeneracy of the genetic code, or which result in the production of
a chemically equivalent amino acid at a given site, are contemplated. Thus, a
codon for the amino acid alanine, a hydrophobic amino acid, may be
substituted by a codon encoding another less hydrophobic residue, such as

glycine, or a more hydrophobic residue such as valine, leucine or isoleucine.

Similarly, changes which result in the substitution of one negatively charged
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Bi ol ogy (Ausubel et ah, eds., John WIley &Sons), which

is regularly and periodically updated. [0095] A w de
wo205062010f host cells nmay be utilized in the pPCEES004/043281

invention to produce the desired quantities of

PKC- Qorotein, or functional fragment thereof, for use

i nresidue forampitker, sheh acaspantiogcidfonghutderdcacidedr one positively

herei n. .Such cell s i ncl ude, eukaryotic and prokaryotic
ceFlilaggefiﬁewaaﬁf@r Iisigh aa&%%%%rqrgmlw a8 Jlspmexpected
to.d mrercial ly

aval le Lbcefar 5’1%81 g‘éq%“?‘ﬁ&%“krbg&a % 6%1% Col I ecti on,

'\’BWGPS P us[eQQ%ﬁ& aﬁa %r%ﬂé’rh& PRC p%ggwbu;mﬁéy be

fragment thereof, ated and puri

t ephrihgued cm&imeﬂcmﬂyrfot Grahbas sipplied, sudh &dPanvera (Madison,
i ncl udi ng chromat ographi c, el ectrophoretic and

cek¥l; qrurgay ibsrprodered En genetiy engipgeting and mrokeip purifisation

pr e BASq R Ba e RO aplfin. P Rafipillh URERAg sgguence
YoéllfcocﬁP( a%hﬁﬂﬁ&heﬁ{ PRC-6 Eﬁﬁ%u’) mag Y2h A cER ifto% desired host
%d S. Angal in Protein

Pucell‘ |cubtivatexi§ppd)hatmi arhpurifielr Suth eatuokpytidressgueid nray first be
Unj versity Press, New York 90).. [0097] To aid
i nInSREeH dRioran APPHPTIANE OF Qﬁé“éwl%?n‘?%%re&l TeSR BB EXpyession

PKG t | f t the
P ECRE Eo SR PetuRlsqbfieo e eh PURE haby il PRC-0
bepﬁﬂ@irﬂ‘i\ﬁﬂr% st ibrie@ahtd thel e DINAGISGresstdh VE&0S R® expressed
exanpl es béel ow, the PKC Qorotein and PKC (ki nase

doiveliwman 293 mells,mstdasgrlbeghrrpﬂe edfamgplesiheliomo nExpression of the

f rﬁ%ﬁé’ hESteimor FRCSS kinsalona 3nfw§o:p§%rggafc2sﬁ@ 59159 0
d nd t;h b fied
nt%%ﬁ%ts?oﬁorteﬁ%mﬁ SeETRR BHe Efinlp{ b the PrC-6

Qegﬁirlgﬂn%ﬂ PKE-6 kiNast 88nid c§1’f BE %ﬁﬁ@@nbg T E&‘ét!alﬁalt expression

nonlimting, commercial aval | abl e tags
cavedter, saeld as pEdil6b I(cmmimrcpalny hvaﬂable ircann dfio® kexample EMD
defection of a PKC-Qorotein (or. a functlonal fragment
th é@ﬁslcqsné Meyek Bigschawges-1SepilPiggpohA)t el expeespeghin bacterial

(béeﬂ?u{&a ye {H 19 etdalgergg}{é gé Fﬁgwﬁlﬂetpﬁlt %@fg dé t%i ngcﬁistruct

to g one- Sepharose

anghiat indud @gg@iitichagice) dedifhéBlo aﬁedle{tr@lﬁifbﬁﬁaﬁbﬁblﬁ Ql’targeted
a test agent inhibits the kinase activity of a

Prelloph aeetion nory temteirt m&tlpkr%n@@n elaments positismally and

non- | i .whi_ch dis to con

(Tl S BRI 47 pEraP LRk ] PR AHET FRErSaD) Syiteaieed

a d1eflenfISith that i AhdiBic @@fd 20k AHEIRICd & Easts@ttla QQh Bk%ranscribed

the kinase activity of the PKC (protein. This tine

peandydf desiredatsandkypedh th the toandfeeed cell.
[0091] Recombinant expression vectors may be constructed by
incorporating the above-recited nucleotide sequences into a vector according
to methods well known to the skilled artisan and as described, for example, in
Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Springs Harbor
Laboratory, 2™ ed., Cold Springs Harbor, New York (1989). Other references
describing molecular biology and recombinant DNA techniques are also

further explained in, for example, DNA Cloning 1: Core Techniques, (D. N.
Glover et al., eds., IRL Press, 1995); DNA Cloning 2: Expression Systems, (B. D.
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nature of the inhibitor and the PKC Qorotein or

functional fragnent thereof selected. Such tines may
wheoseedid y determ ned by the skilled arti san rat/hisaen4/043281

undue experinmentation. A non-limting test agent of

the invention is one that decreases the kinase

acHamesyet of., edse, IRK@1Qps, d085Y) DA Glertivg BoAdPratticalipptoach, (D. N.

Sl el b e 98Bk Db Bl B, 0.
O 40 JD9RP PR Y00, BB SOTROL L Gt .

belRWPré3$TID )5 NurfbicAbl HyphrelAabiony abedtien AdrdaeRSpb. ]. Higgins
one of the follow ng residues in BMMCupon | gE receptor

cr aad B. Dhikdames, ede., SRk Pressal 9P osTanenniptoB agd rliraneslation: A
positi.o 85 hreonine. at {tion 538, reonj

B P itassly (5 48R b L. HAGS, edon 1L JFEY Ao R 1
e [ tG t }i 4 @A 4t
B B B L TE sy Beiion

t h(Wilegdfisd, 1986); aneéBt Parbad A PrackichlyGiidds Tabledwlatt Cloning, 2

inhibit the autophosphoryl ation_ of the PKC Qorotein. .
| nEdigiqs, é%% & H@h&s?oqsw&%ﬁu@as\r@%%mmﬂw Aolegylar Biology

ST B TBL ESERUEL AP LPRRRLY U6 prgpicay

beupajaﬂe'd,zed to determ ne whether the test agent
inhi bits the kinase activity of the PKC Qorotein. As _
t hEDOBRIC- Quk wide varistynokyersers are kobwasthay have vke iethe invention.

e T L A e
oh . . o . .

BSOS, L Rl B0RHAGH o B b p et

( AddRnovirusoteresrsf@g rsedf Ephoaphatod Nindleh Avids Res. 21:1607-1612

tr nsferrgd to a PKC-Qsubstrate. Simlarly, such an

s B89 hkabREEE . e Nefere Gieneis b5o-8hHoPEE e Janpidean e, Nature
bg-Li ) PKC- te i

cPGbis 150 AR AR O P P UL 12 e e,

asBay SN dA aans&diISAcI0: ViH130@s e (BSSHYhd hétPebdifadvectors (e.g.,
fluorescence-based assays, may be utilized.

Rattiectied ¢rsen hhele d-cHI¥aly Neprbénkr 13:50305 15089 e The vectors may

i nCQ ration of [g- 32P]-ATP, into a PKC- strate .

e HEE herBnewa SnedGieleraeis nepr3a ot deurin it etficient

O BEIre@ISRYE HRIREQ¥Tid th ¥ %}Séc@fi&}'ﬁéﬁtr Rlincluding regulatory
phosphoryl ati on and anti body-based colorinetric

detlententn Kor exahregrle nihelvedsors najeinehtdecnprameteareadi dny

commer ci al |p¥1 avai l able froma vari ety of sources

i MRISEETaRY ephanesgseanarresdhat qpoperate avidh theBromoter da aghieve

\% | agp i ;

500 BT RS B8 By silinecy e SFRA! RELRBAde sequence

( Nelginears wiich daat araglaleproridtes acavfly BR 44811\t as Sedkaryotic

subsidi ary of Invitrogen,
host cell.
[0093]  As defined herein, a nucleotide sequence is “operably linked” to
another nucleotide sequence when it is placed in a functional relationship
with another nucleotide sequence. For example, if a coding sequence is
operably linked to a promoter sequence, this generally means that the

promoter may promote transcription of the coding sequence. Operably linked

means that the DNA sequences being linked are typically contiguous and,
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Carl sbad, CA). Non-radi oactive assays, which include

phosphoryl ati on of a substrate having the RX-X-S/ T
wa@onseeduws notif and neasurenent of the phosphetyistoedos3281

substrate by fluorescence pol arization, include those

sol d by Panvera (Madison, W). [0101] In one

nomvhereinecesgayxtaplretw BpMiekpossdg regivest comgigmouaadd in reading

32PATP may be stinmulated with anti-]) gE receptor

A nEARR e WegeE SIS STINRNERE MyErnstiof Bhen sbpatatad from the

! . _ LITe. ) .
0 s e L kL e
W ldhgale)ei ildlyotaasdqgioheesmbal ib@dipéSabél?-l&ke‘di But ridie

anti- PKC Qantibody commercially available from Santa
Cr genigguréschnol ogy, Inc. (Santa Cruz, whi ch

. . ; CA),

ol HNurepdSa SRS malfod Mad bR Eadicing the

w T PERER e AR T RO RO PRU IO Aa ) Be included in
I nagequanbinaanexpression I2etodTiito ashosbogihr Ktk weidads@htide,

untreated cells. [0102] In an alternative of this
ex Bt lipntation eneshsnicad meshads, abemded methads Hipophilic

absence.of 32P- ATP, Fifteen nminutes |l oy ng ant. -

7 BEREEHS tr Bl Rkprion HERatb P BechRpicBlm ey incl e, for
end%ﬁgg;ﬁn%;n N BAA RE P higehe G uan@itheRR!ex@rhdlY, a §old
SDS- PAGE. The SDS- PAGEgel is then subjected to stern

bl pattickgysulreiitaje for thietlPNAnto bepimbsshwetdr éoxmimpdary chemical

SRR B FELOARPLE, okl ELEBOSRBRJE OPIOEAF Tizan
utoprLER AP AR g W P BB e o
(1 agents éohidyeid -medited tainsfeatioh. Sheh d2dthédParewell known to the

conpared to PKC-Qromuntreated cells. [0103]
PKart@ndiaany & such methags aresdespebed infar meample, Gege Transfer

abi L i t L, at rat Th |

o aMetdogs JpuBaaRe BINA I pnb SShs BAd orliEns 3 Nerton and
ey, B stdél,i ddsZ BlotiebhiRiquas Passs! ZD0TR A Cutrkht RiokdtdBen Molecular
activity. Peptides useful in the invention have the

c oB®éigy A urubebet 8] Tedsotlohn Wikey & o) whinhgis megrelarlyi and
ei ther ;an unkg%i(vn or any known amno acid; S is serine
anBerodically ipdateth)y o her protein substrates incl ude,

gt AR ook 1 o f pesnt nvenion
K

Eih SER} i d\NGuaBities SIFIRCIHBroteiee bt Furediorel fragment
residue i s phosphoryl ated), PKC- apseudo-substrate

( atheneofabardisednuion example:tise RORanNgEGR Iy Nrsceiped heeeia. Such

P d SRl SIS S ane
bacterial cells known to the art. Numerous host cells are commercially
available from the American Type Culture Collection, Manassas, VA.
[0096]  The PKC-8 protein, or functional fragment thereof, may be isolated
and purified by techniques well known to the skilled artisan, including
chromatographic, electrophoretic and centrifugation techniques. Such
methods are known to the art and can be found, for example, in Current
Protocols in Protein Science, ]. Wiley and Sons, New York, NY, Coligan et al.
(Eds.) (2002); and Harris, E.L.V., and S. Angal in Protein Purification
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substrates for PKC- Ghave been identified that may
contai n sequences uni que to the physi ol ogi cal
waabsneate of PKC- Qand nay be a therapeutic tarQeUS2004/6043281

the sane applications as PKC- Q(see Fig. 9Band Exanple

4 below). The substrates may have various

rmcﬂipplicmtoin&m Practichlofypreacht Oafendbldniversity Parssj NepaYerk, NY
]% Eactl on catalyzed by PKC-Q [0104] Yet another
{ 54) or measuri ng the kinase activity of PKCG-Qs to

exarrpl zsl gg% %1?1' %1 Wﬁ?c‘éhgﬂ%%k P@né;cfseée(tjl(%g 6f a L@co%lbﬁnantly
PKEr &A@ SPKOLH %i‘cﬁ@inyorf RipHoh Sl @sg@eﬁsﬂ{é%dﬂ e eprotein or

expressed in bacterial cells. This phosphorylation was
dubumdiceal tragosi thhereaf, invay be eagseetfad:stm that ité$ 'mgged”. In
not. phosphoryl ate proteins. us, the i nventl on al so

pr 8Y8 ergue expBpisPalw, Mel’rKCf@pwewraﬂgBKC 8 &énase dogpain (a

t { ' rd tact.l
- BB iRk SRR R Rh e el Fastp B 0% ERYG P BRARTY M tagged
fr ﬁﬂﬁ?&‘hlétf@ﬁﬁ@@éf . Phik ANBws§RE had edgﬂ'gtéilﬁtt@ Biﬂd]td‘lghckel-

i f the test age reduces the aut ophosphoryl ation of

t hINT2KGrd (st purifed.ald othet egmplefsrh@mnthet PiCe®pyoteinis
in the cell, wherein a test agent that reduces

autaggedspibrahemagglugnin (EAPKE o exmqssqdom %.93 cells. Other non-

ngﬁh Pﬁnalor{lfén%g{na: n% a%/%gbq%%ﬁﬁs t?lg{t g %clégllseec? ﬁo %1 tﬁg purlflcatlon
e”@ﬂ@ y HPHEt%ctléﬁ‘ %f & ?’IIdC-G r@té?ﬁ%ﬁ& e@hctilal fr@grrgmt thereof)

coli). In sonme enbodi ne he 1 mmune di sofder is

asirtuhade, VoGt limltatlon,rtrﬂtannyec tdg (bindietd atemiyotag amtibodies), the
cell] can be de_ to expr ss.a P te r.a .

f utreti taaéglf\dgg@ et 58 hawﬁ ﬂfi&gedth@g. (hinglsitpeanti-flu tag
ce eoti de sequence that encodes the

Pt B |

I'n or the functional fragnent thereof. As
di [ppesked Rpayermimewhetlcgattestea (ﬂ UEIbRs itise RRPRBEREYVitY of a
l'inked to regul atory sequences , pronoter
s efK&h psoteinloe Alnticaakfragment aheremf phe roatlimiting assay which
express the PKC- Qrotein é‘{@ a_functional fragment
t heY¥d1e empmeérla P §PRtpgt .ITKféd) prateigdpr \ﬁsﬂmqtlonal fragment

u né?erré&z Qgtﬁ Q %st taggntt £ %stlrﬁg eﬁ% ls%tﬁﬁélgng‘ﬁ)gn%?ﬁ%? the kinase

require 0 ac e expressi e nuc

S sl BABELO LI THOD }sﬂaﬁeLRK@i@ﬁ éhdcpfnag, xﬁéf?fdépéﬂahg on the

fragnent thereof) will vary dependi ng he "t ype of
¢ ehdtuire bb thehindiibitdrearl ihiedt C ebep soatemenrcieinetional ﬁn@mhnt thereof

PKC-Q protein (or a functigpal fragnment thereof) has
betlegtadr sueh Bmnesmapy ﬁéﬁ?’pf g, qerml%eckby the gleed artisan without

baclt[‘&‘[lé @+p&r Iilﬁentatfﬂ’%n A 8Hl lg}flﬂ{ry&tseggg S'f t{xé AW etion is one that

eria are era

S Cdble a3 tﬁ@knﬁié@’ﬁﬁﬁ’#‘%y eF H(eePKGT-B YMem fﬁﬁl:ﬂ Snd1g t
i nsect, mamalian, and bacterial) EDare ngfr kncl)vvn |1;1&men

t htehead?dif) (Btrough. tgst, agénsuthet uﬁ‘hbﬁfPK@lﬂ By didr Exahplobiding to a

! nsul\l/)bsltreact:eu lo? Ir’K(B:I ((9) locx):gc at 13]1(1:‘)1|:gllt \tll\(e! 1?1/1&1?5 gcnt?wtyNg}N PKC-8 by some other
mechanism, are also envisioned.
[0099]  As described below, PKC-6 is inducibly phosphorylated on at least
one of the following residues in BMMC upon IgE receptor cross-linking: the
serine at position 695, serine at position 685, threonine at position 538, or
threonine at position 536 of SEQ ID NO: 1. Thus, in a particular embodiment,
a test agent may be determined to be an agent able to inhibit the kinase
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York, NY, which is regularly and periodically

updated). [0106] In yet another aspect, the invention
w@emsioeoss a net hod for identifying an agent usedmiSFoos/043281

treating an i mmune di sorder, such as asthma, in a

manmal by contacting a functional PKC Qorotein or a

PKeetQkity as EBK@oorgdritl thiuishusafiilest tregting asthita)isf 26 abitityngo inhibit
if the test agent reduces the autophosphorylation of

t hthef aitophospiorpktionpefdthe KGO pioteinpkdn @ameasnu@ﬂmqnts, the
wherein a nt that. reduces. aut gphosphor i O

T e hoRRR TSR phed Alinb 6P EridibAh R detom el of the
! spk@gé)r&e%glsaﬁh wRpent usef uI for treating the

i mune sor der n soma enbodi nents, the contact is

MapEodh ViNGmerd@sl&bh Cy ﬁn@aﬂtdmate&mﬂéwﬁm@ﬂfe&ané test
of the functional Qpr otein or PKC- (ki nase domai n

W agenthahibe‘s;tthagﬂllEIselastleryI@f itlne BKK16 peotein.nAs dhe PKC-0 protein

enpodj nents, the buff as a high overall
st 5eh S‘?féPéi]E‘ fwytsan@elﬁée imeasuremest ﬁhefeéfﬁfﬁaoal fige' tget agent on

cble BN PR hPRARR g RO AR o e a
I epssitibRGIlin ke ?f—&ﬁn@@@éjf&&% hbdpshaelfueh ab %ace)ﬁﬂsme

ionhic strength of at |east 200 or at | east

[ Omﬁlﬁ}oaprlna&eMBP)n oentiudifarmtaf phosphatefwhichimawhi dtansfered to a
functional PKC- Q pr.otein PKC- ki nase domai n

coﬁK&:@ Edbsiratg. H@ﬂ@rém Sugsg@m a%aﬁmm@eﬂﬁ'@e thﬁ@ffsect of the test

Crope ey R O RrRo el TPk B R e

iéré%@n@é 86£F8rnt Bf PREspHHE. ERAdidalti SEBRsRIRAHY FBAE Son-
the buffer contains at | east 100nM NaCl, or at | east

1Smdwwme-basedassa}@amd@@mi\ﬂwescenberbsmassays may be
errbog r@nts t he buf contains at |east 250mM Nad .
o utilized eRagieactiyer ﬁ waxmqaéweam @@mRle| ncorporation of [y-

ey IR fheb e, S%D& Piats b BihsBremPa B8N gkl siftitiation
St ey, ORER Bty drfbloyTig 1Rl sass@hicElpsakyHtion and

i ncl ude anmoni um acet sodi um acet at e,
poammcmfbamdmoldnmeftﬁ(ldQ]ectmnmmhdamedmdstdf dettection, are

W BRIl <GimeeiallE i o5y 8 aHE oG ResrrE B Promega
ﬁ\/[!adls nWI“C als L Nos! vegrd nda\/@@%r? PJIOCI’?EI’H (San Diego, CA;
rop , crophage) doés” rot funct

nOCHﬁIld)g NdsnSmse 339490l 33049 ), Phﬂﬁem@ismsiﬁ&f@aﬁng @adison,
ast hma. Ot her i nmune dj sorders include out

| i Wit Gatadeg Nost B2#ifand BriSaudych s subsidiagpef [nvitrogen,

e 2R T P R bar U TR g B bl e fighyption of a

| NsuMdtlfe havMBahe ®-XSX-8l/ qyco%sé:@é@ motif and measurement of the
phosphorylated substrate by fluorescence polarization, include those sold by
Panvera (Madison, WI).
[0101]  In one non-limiting example, BMMC exposed to test agent and *P-
ATP may be stimulated with anti-IgE receptor antibodies to crosslink the IgE
receptor. Fifteen minutes following crosslinking, the cells may then lysed.
Next, endogenous PKC-6 may be immunoprecipitated with commercially
available antibodies (e.g., with the anti- PKC-8 antibody commercially
available from Santa Cruz Biotechnology, Inc. (Santa Cruz, CA), which is
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[0110] Thus, the invention provides nmethods for

identifying agents that are useful in treating i nmune
wal@eneois, such as asthma, by identifying agertBUs1va4/043281

nodul ate (e.g.,decrease) the | evel of functional

PKC- Qorotein or agents that nodul ate (e.qg., decrease)

PKegkibribin thetexamples h@em)sandmmsohmjp)ag@@eP@gE analysis. PKC-

B S s e h VBB R
oRutoRisPRULAAAERRRH MDY SRMLABiDspRUBRliSn 16) deduce
anthRREbAKion|HEhaFPOATPIRY cé&lngﬁré'd‘ﬁi PRE-9 Hm SNEERIERE cells.

ol i gonucl eoti des or pol ynucl e0ti des, such as antisense
ri b2t ei ln arcalferaative i this ieramiple BMY RhtsexXsiselAp a test agent

The antisense | i de sequences, and .si RNAs
typt ?RPGPH%PE%'AEIQI&M%&%W‘H@% Mg Rati-led receptor

co r'w. t 006 i therwi se abl e bridize . .

o CROSIFRAE: Yoo Qs % e fs 950 UG BRI Bl Brpcipitated
onandGesAloRd bygsmscymﬁ, ThESDROP ASRNSA i HELAlbjéled to Western
sequence and 7or siRNA hybridizes to the nucl e(l)tl de

seblmtiog aCASTATEEICACEAERTODITCATI G IECCO N BERiBlly
NO._7),,,Which des  t ' id, :
O Bt R, oy Rea s SEEERGE rapsison £
e DR H AN Pl el v (2 Uh B Whal HiBHE RRE0
autopiplRisPROYYIatibR villlshoanidieed phibsphotyilatien 6edFel8ced

the anti sense RNA and /or siRNA hybridiZzes to the
nutiaeopoxdionssfitbaC8-ATP) as compared to PKC-0 from untreated cells.

GATGCCAAGACGAATACCTTCTGTGGGACACCT (SEQ D NO 9
e ERSEnC e R Rnah aeiby T 14 alog he et raDARATHEEARlity to

eI Rl ey, TR RRARE Sal P llgfipiBiice and
r eﬁb Rptidle ROSirhted 'i‘ﬁa}5_§@ uéilide@3Pan absd eR8eHKC-6 kinase
K (; see, e.g.,

which’is required for kinase activity

Fi getivipBahepti®®s ustha iarthe smresdionurd veothiedensargus i¥sX-S/ T motif
makg Eave J en&th o{% about 20 nucl eoti des, . but rrar}[l i )
" AT Rdngramiicon Eisgder 20 uknapaLer Sgpknown arino acid; S s
nugl 6ot ér%’;ﬁ §is %I]‘egﬁg’leg.e cHhér nﬁf&éi&@sm{b@&ﬁ%& iRE RS WIRBGL

target. e skille rtisam can select an appropriate

t aligetationg meyrisapylacsad alahihegelgChkinhsasibstens MARCKSLY (amino
acid in order_to have the desired therapeutic effect

bya& gaduerref ERESHKESHGR Ha N@ed)amthera e waderlined serine
d | bed, .f le,-4iA Meth in E l. .
AnTE PSRRI B oA C-APss syl e ming atig pequence
31EA RKGSEROKN %(P &0 NOAGRAGHArE tRE BRflerlidPierine reFidue is

Non-1imTing ex es of antisense nol ecul es useful 1n

t hphpspsayiated disingr paptideosey ttﬁhﬂbl(%@'d séverBepotential

et al, US Patent No. 6,190, 869C§ i ssued Feb. 20,

208bstrageselpy PKC-0 have been identified that may contain sequences unique
to the physiological substrate of PKC-0 and may be a therapeutic target with
the same applications as PKC-6 (see Fig. 9B and Example 4 below). The
substrates may have various modifications, as long as the substrates
participate in a reaction catalyzed by PKC-6.
[0104]  Yet another method for measuring the kinase activity of PKC-9 is to

measure its ability to autophosphorylate. In the examples described below,

the kinase domain of PKC-8 was surprisingly found to be phosphorylated
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i ncorporated by reference.[0111] RNA interference

relates to sequence-specific, posttranscriptional gene
W@ 2doenedomy br ought about by smal |, interferingPCT/US2004/043281

doubl e-stranded RNA fragnments that are honol ogous to

the silenced gene target (Lee,N. S. et ah, Nature

Bi ettenlexpt&ssedin basteriadel)s. THie phospl'RN&Iaimﬂ d/as due to

speci fical]y targe I|mnatentural

d
moRetRhesp wm%ﬁegﬁ% Artsrial pRl %%Ph@ﬁpwmte proteins.

0 S8 R B PRy et sl o
Apgreh A, hﬁﬁnﬁhﬁﬁ@ﬂﬁso%xoﬂ Z%leﬁﬁma\[‘@g().@n ﬁ\% a ¥ expressing a
01/92513; WO 00/ 44895; and WD 99/ 326109. [01T2] O her

agBK(S0 phrateimor dfinetiedal ragment Hieeedf with a dest ragan‘e )and

the roduct i on of functional PKC Q% rotein or. nodu

{ edgtermgringdh the) tephagant kedacss theau ngpSph@r)da@on of the PKC-6

m ents, that
¢ BRI Cor ARk S SR R O ke whersin 4 fest agent that
O
R0 aticpHaaBhoR IR gRite 1.’%?39 Eé%#ﬂ@f%!@%#ﬂ&magmem
Adthidreaf) i idegéified asan ageht bs¢fal fordredingaheringhanetisorder. In
PKC-Q include, for e ant.i bodi es _and_snal |

moPRg eadadiments, dhs ffrl@l&m I?ﬁoéfPfh%l el (PRCEFPDotRFAMSr a
poéﬁ\?%?hrg{an@ %q{n%[xgg%l' rEiE is. a%ﬁ?r% fically binds® is

ah~an e |nven ion recogni zes and

bi fpde5) 0 anRkéordaned alith fHRIinde @6, k]t @I 1ROadeith RxPress a
di ssoci ati on constant (KD) of at I'east 10 M or with a

KOBKCab pretzirt, ot @ fﬁldlctlonalvﬁragmemmfe(ﬁt by getsodddng itocthe cell a
with a KDof at |east 10 8 or with a KDof at |east
10nwfleatide; ﬁ%ﬂlt?f\%tﬂh%kfg‘cf)éﬁs tha B Grthprejeis ordthefungional

aritrBaarE L E&t AR ch%%‘%é“fhg‘ﬁt‘fc‘%‘i@%ﬁ&eafenlsaorperably
Pravketeeb Fegfigd Cy béiletlced\z. @b roster tdplenspeshd efiRhhders) that

blndstothe PKi roteln as used herein may be,
wi alhowtthé cetl tcaexpmess thedd¢/ed pratbingot latfudgn;lomal fragment thereof).

nopocl ona nt.i a chiperi.c ant a hu ni zed
an heg aal? @?3 axfisan wﬂgﬁﬁeéwwdaﬁ} §Z>’P€‘é regulatory

s%a,l%%krht:% : atmfeaggxaph&g% cRBiks{oARTER il lgn Mincoding

anmeqrmleepfdeémr(ar LFRAESEH] lff%nﬁét& there¥) Wl Par} aé;sbrﬁimg
the anti body. Methods for production of each of th
abopen &t fylpedf celin® whe:lwhlelmicmxdetaequhnceaencod[nﬁ)gﬂlﬂ PKC-6

| PEERHGT B P PSR HETOM RS R Tosesn For Xemple
M alrf ltl’ti;éJ §%Figoag@4c%er"i‘aﬂdcellsmeﬁtﬂe@?fﬁ@%@gﬂ%ﬁo&apgér'&gxqal cell are

serum as nore

eX}]aﬂméxabl yudds URgulgtorp Beqietices fér Mlieand diffefent types of cells
ecul ar Bi ol ogy Joﬁ% V@ & Sons, which is P

r elg8-alnbsctamanpealienyiang ba}nterpdha@&jweﬁrk@oa\m rbthiast (segye.g.,
beAusubel et al., Current Protocols in Molecular Biology, John Wiley & Sons, New
York, NY, which is regularly and periodically updated).

[0106] In yet another aspect, the invention provides a method for
identifying an agent useful for treating an immune disorder, such as asthma,
in a mammal by contacting a functional PKC-6 protein or a PKC-0 kinase
domain with a test agent; and determining if the test agent reduces the

autophosphorylation of the functional PKC-8 protein or the PKC-8 kinase
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nonocl onal anti bodi es whose nethod of production is

well known to the art. [0116] Specific nonocl onal
wa@eiosedies may be obtained commercially or neRCT/US2004/043281

ot herwi se be prepared by the techni que of Kohler and

MIlstein, Eur. }. Imunol. 6:511-519(1976), and

i nﬂomaelrmnhsreum arrestiagentthiad nedudes me@ﬁphcmphetylyltlom@cf tthe

met hods i ncl ude preparation of immortal cell |inpe

capumitiongt PEL o8 @é@ﬁ@g\ @E% P& Odrinateotnmain ipidentisie afn agent

B T e

ceh{aaeflﬁq,mﬂ;he ani mal ' s spI een and fusing the cel I S

with nmyeloma cells to forma hybridoma. Single

col010Vks rayohee eabedimentanthetcontat obyhe hirtctioeal PKC-6 protein
procedures in the art for their ability to secrete

h| gnPEG-p ﬂfmqpeaiqm@@dylthéhe test dgentris anads inopuffen lnmome

d 110)
o SRRt eI R el S SR ety e fonic
K n&‘f‘@n$tﬁ foliBdanside a@ell?éggfﬂ)&ma?@%ﬁOﬁm a1 M%Qample,

fromrTbonucleic acid t ha as been i sol at ed
f r somk emgiugtiytenss, tie bﬁﬁelahag/ari icomic Birgngthoefydtdeasad0 mM. In

pr ef er abl ,roma ected wth ire

antqrgegm Eeﬁa epka %‘mowﬁféﬁn&ﬁ%&fg?éi 949%9@\4 or at
[ in genes may be anplified by the
pg}gﬂr%gg@%'hai n reaction (PCR) and cloned into an

appu10By | atlf céeRirPEmboH e, heiF#ae ifl WWRICA)YhY 8¢h@lonal PKC-9
Such a vector may be added to a bacteri al suspensi on,

pr pfeeabbyPKQe0 kivatse idoolaid éscdhtactetiwithbe test agent contains

b i oph h ticl b h t

o S, POR Xz (o bR aH <D o Leagh B NRGHORBe that an
t h§d fn[gf %ﬂg fi.el 'E)‘?hémﬂgﬁ 1‘) h?zlfbe érés%m rP&%ﬁ%uff@Y. Rfsome

COHS ruc Yy gcreeni ng rticles t

I nenbddirhbrtsig Hﬁﬁerad@hwﬁdxt IéﬁstmE{Idl@.M NaClybr &t0lebdtel 50 mM
art and incl udi ng for exanple, affinity purification

t eNﬁﬁfllc@Ie%t leasj@Al asMpa%l. g some emb@rimpaw thmlyuftfw@ontams at

[ teth ant m.a desi
celerst RN N Ot Taf OtebRREL alEd TGy SRcerstand
MR sh RS o ARl tBan NPIIPQ&’&&BR% N&@P@drﬂge L&A a buffer with
anti bodi es as descri bed herein, and nodifications

t hleighoibnicsyerigth f Scmtde ndmhnetmgpkemples @rsuichisalts indlud
et al., Ann. Rev. nol . @8{3 455&@894 I\Wfﬁr ks,
J Pnmgniym a§eta"|9b$° 15} acepats, PetppeEe hl
st

b 5" Jp aredraaglBlifuniy 3@?%@%%@@8%?@8@ fmeanta
[ 0dit8tddran wikhiancellnef the émemiing $peedthi(@g., atlheell, a B cell, a ‘natural
PKC- Qorotein may first be purified prior to bei ng used

f okillen éel@m@raa& ¢eélnam€uénmhﬂoam@§ IRyCropbAgeees not function

e, skilled tis

;L&’}%@%}Q y T\d§<§{}ﬁ gg‘gg)dﬁr&eg the Immuhe Yisorder is asthma Other

immune disorders include, without limitation, autoimmune diseases (such as
type I diabetes mellitus and rheumatoid arthritis), graft rejection, and
respiratory diseases, such as allergy, in which immune cells play a role.

[0110]  Thus, the invention provides methods for identifying agents that
are useful in treating immune disorders, such as asthma, by identifying agents
that modulate (e.g., decrease) the level of functional PKC-8 protein or agents
that modulate (e.g., decrease) PKC-9 kinase activity. Agents that modulate
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[0119] A further enbodi nent of the invention provides

a non-limting way to narrow the nunber of test agents
whopnedes eeni ng the test agents. For exanpl e, PONU$2004/043281

those test agents having an ability to bind to the

PKC- Qorotein or the pronoter directing PKC Qyene

ex fegsdecbas@yhd radagtionroftfhrctiord HKO® prassiays RKChkinase

invention. [0120] In a non-limting exanple where the

t edetivige mCéucé@ evitheutlimiptienssmalbmaleculp ﬁpmgﬂwsmh?dmcals

PKC, PK
| SBPaBi AR RO Ger st R0 P RIE R o ot
puahﬁb@&leEK@hgageﬁ@rﬁay@argokiﬁcluaaoﬂalr leba 1@%1 od@lcledtides or
phase surface , on a sepharose bea astic)

anpotygat_d@gkiwssmhw@mlsenmmbmmdat anid dmdl bmaﬂiunte‘rfearmg
IR BT LS by S St
g{kﬁud@ HhR %‘n‘él% sHEh &G Ha AR, leﬁéﬁé%’ot ?ﬂ- 13 occﬁé‘rv@%‘e able

used to | nopreC| pi

detceh brigizefwih} £pbrtagest theQatg@nnoRoedeRegaéee. \Thiohe non-
t he C-Qorotein. Only those test agents that are able
t ohmlhngteaamlp@ the entifensameictastidesequence dndhoar BRAIA hybridizes

tod rmnelf they can nodul ate (e.qg.,
% @‘? t|V|ty or nodul ate (e.g.,

f e@&A@AATU@T@W@IGGAA@F?TTQ@TC'%{E‘G@&@C@GG '(Sﬁ@ ID NO: 7),

cell, such as a mast cell or a
THY Hiet ercodesthbe hning @mﬂJQequencae @NMIFRN ESEMI\H’X(SM HD NO: 8),
V\,heretest agent s areflr eened for _an ability

bi Winighycqnyes ﬁ@@&ﬁﬁ?éﬁl R R 8P Bt @éﬁ@@ﬁ@éeserme
E)‘a{l?spcﬁlé 1{1&% 8§5 mﬂﬁcﬁ {3 r%ﬁwg%fnfgﬁéﬁ ?ﬁ(horylatlon In

eren agents can t e screene

abahdthyr h@nﬂirﬂﬁlr{%e)lahﬁpl@[ etirgisens RN A Bd ¢of SRINA hybridizes
agents that are able to bind to the PKC-Qoronoter are

t hinthgsuirleatidasegueneml assays to deternine if they

PR A dacGRR P CHIE IR A A s B No: o)

celyhidtertroded tHERmMInG ﬁhh)sggh@rl@e?@ljﬂ?l\fm (SEQELINO: 10),

the invention provides a nmethod for identifying an
agwﬂmduecafredpdmis to aewEnd ragldamsfdmasﬁﬁzao Tddntimdt domtajns thee

onBBPge TP B FEPoGHGS %,?%mggé Tagst e DIRGRICH i ipquired
P%r%ﬁm&iﬁz ché‘% Qﬁté%pé ZQ%Q\td ﬂﬁgeﬁ'sg uElfeo{iBQ

test agent uct 1 on ‘of e repor er gene

hcesta avea leagth egdvut 2D amcleeﬁme,sbﬁthﬁay range in length
o uction of the regorter gene product is identified
as frageatout8rtelaboyt 200 Bucleafdes ormaay be theentitedength of the gene

enhodi ucl eot i d equence enc
- ooRtor ookl BT e B P el 5 P RISu1G 620 an appropriate
PKenS 8MMifdenk® nifleft £8d lin 6%:1(;9 toéhaWStP\e gebire@th&apeutic effect
cell;y such as a TH or TH2 helper T cell).
by standard procedures known to the art, and as described, for example, in
Methods in Enzymology, Antisense Technology, Parts A and B (Volumes 313 and
314) (M. Phillips, ed., Academic Press, 1999). Non-limiting examples of
antisense molecules useful in the present invention are those described in

Bennett et al., U.S. Patent No. 6,190,869 (issued Feb. 20, 2001), hereby

incorporated by reference.
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[0123] The nucl eoti de sequence of the PKC Qpronoter is

determ ned by art-recogni zed nethods. One nonlimting
wexaspt®1oHf such a method is to screen a genonPCT/US2004/043281

library (e.g.,a YAChuman genomc library) for the

pronot er sequence of interest using nucleotide

sef@Eite oRNPKDteHereacprelbtes tasedqudrer-speoifit pogttiamscriptional

nucl eot ] de sequence %Qgg% wher e t he probe bound.

An8ERe Pllensing hreughy y smll, intefeRpg danblestapfpd RNA

solRar R FifeFe BRI S BN AR och AthDBrach CoBdk 3.9t oL
Pr oty Bibiedt 1918004565 (26U2)Y THese Iad Aama spedfralsy et and

with a probe (e.g.,a probe conprising the nucl eoti'de

s e glinnatearatianil mRINdrmolek@esylviethaids for irhipiirtg production of a
thereof) and th et er m ni where the c .probe, .

ny B ity Bl E RN ATE T h BRoMa (6aHe Ao SuR CkIgHE in, for

pr it | CAL ' t 168
AR Rt e ete s
Th08/6836ayw/ 061 £82316nWID 001124895 hed WOe9S /32g1®Nt 5'  of

the nucl eoti des ATG gi .e.,the start of transcription
si 1@12] Thi Qthen agentsi that maydiesired; to mpdulste (g edeasease) the

st P B B T A b isie) PKC-0
S0QirQe AOGRRY ﬁllc@g%é,%ﬁhbﬂt i fﬂﬁ%Bn %«ﬁﬁ? ﬁ{d'tqﬁ/oa@ﬂ{étec%r%?ocation

havi ng at | east out 70% at | east out 80% or a

| eas PKahe th tIR008l0anfdde)mémbsated) Srheeseats and hibe utilized
function as pronmoter, for exanple, to direct

ex theseffound émthesrrerning assayedesprbedharadescr i bed

her ei ar | so _enconpassed..i.n the invention 4

A | akedyaet Renbear nhiifys Rignhstius ahPRCS, holude,
|1 pieda IE,hﬁltg}&?ﬁ Nl ﬂ%?ﬁfe??ﬂa%%‘éﬁiea@%ﬂ\d to PKC-0
genes nay encode, for exanple, Tuciferase,

b- padtani O Pafton 604 PKUDRRBiER! BReehHlitiEARPHRIGRS §s migant that
gl ucuroni dase, al kal i ne phosphat ase, and green '

f | amessibedy op thut wivention re¢dpgizesepat bievdsge RePRCipitein (or a
known to the art.[0125] In one formof the invention,

t hporfin) tereefe withya dirseciation gonstaat (epmftatdeagbhe” Magr with a
is operably li,nked to a PKC- Qoronoter, i s introduced 5
i nKgohahlsast k| ¥, opwidh 3 Kyof atileasiold), Muaewithisa Kgof at least 10
cells may be enployed in the invention. Such a

nuM, @stwitle a deastd iV Stamdardysethasts fondetesmining binding

appropriate or otherw desired reconbi nant . -

ex%ui Buiding ablinidy aa%Wﬁfl OB | 5%%% Feanipdies that specifically

[ O, v |.n. this f of the invention may

[ %@Jgﬁﬁgeereﬁioﬁé%m&gé’ﬁg}”ldcedgéepﬁ%‘nt S necessary or

de}pﬂ@pl e AQAnBEGAE B AP eBiFichile bIRRAGUAE PIRND JrofTh l%ised

PKC- Qoronoter, including regulatory elenents, in a

menerein aray be, without limitation, a polyclonal antibody, a monoclonal
antibody, a chimeric antibody, a humanized antibody, a genetically
engineered antibody, a bispecific antibody, antibody fragments (including but
not limited to “Fv,” “F(ab’),,” “F(ab),” and “Dab”) and single chains
representing the reactive portion of the antibody. Methods for production of
each of the above antibody forms are well known to the art.

[0115]  For instance, polyclonal antibodies may be obtained by injecting

purified acid mammalian PKC-8 protein into various animals and isolating
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cell. For exanple, the vectors may include any

necessary enhancer sequences that cooperate with the
w@emsneois i n vivo, for exanple, to achieve in REWUS2004/043281

transcription of the reporter gene. The nethods of

i ntroduci ng the nucl eoti de sequence into a host cell

ar ehe atetitodias ptmiudedtmpheblcimﬁéeyudeas mdimcfuﬂyrdescrlbed for

pr oduci ng t he PKC—Qorotel n. [0127] After contactin

I;g].ryWﬂey&

nuex@ap ledia Ausiihal ebale Sobtins r@toqs%wrM@ cianBiokiga

acoeitretattis e LR Eeokh g, R T ent bl may be

t hendrRRriae hnfiBH&ieB m%é@tmetﬂau%fqﬁ@aqtﬁén EYell&nown to the art.
determined by quantitating either the anmount or

actOnel y dpecific mepoclosal getrtmquesmiuytbe Obteinedt dopaimefcially or

ggg{}})’l %{“gfg“g\gewsp@%{béa@te r ep%#égqm%q?%nrgi Ml?stem Eur. ]
| MIIAORO BSAY- 5}§3?9’7.62"n£ﬁ oﬁféﬂ{e‘?ﬁs BPrﬂJlﬁﬁEaﬁﬁﬁ{s threof.

gene product. assay may neasur

C hBﬁibﬂ%Jmmthm@ﬂﬁﬂs ihtlude Qﬁ'égmelonrcﬁdirﬂﬁ@ﬁthhl@lnﬁfe%}tapable of

etc the test agent inhibits production of the

r epeRduging desired @aub@ iep1 The inymeréalicelldings raay bgereduced by
Assays .for ;det er m ni

f or t eat %ngd :S%&SH{T? SP[’{%%ig’ Eoeh alg%‘hcé‘ RO qgarves?tmg B

deéél[s' ﬂ?@ﬁ theaRimaPs §p ié@ﬂ‘éﬂdtfﬁs gecha%usa%}ﬁ&szeloma cells to form
di scussed in, for exanp e, t Protocols’in

Moa byblidonsi. cﬂilngye qodomsigh atayebe szeﬂecteaﬂ angd tdsthd byidosyine

FUPEHSH RSB BAFbiRe tor abUydo PorreiruEhabritEantBady to the
prg?tﬂpéfoﬁlt% dssed herein nay be found, for exanple,

ng publications: for luciferase, see

Nologen] V.Altergiatigbly, AntibodiBs atdiebe detbiriiAarilp piO@@)ed from
for b-gal act osi dase, see, Martin, CS. et ah,

e.g.
B. OIRIGFTien élbﬁ%rée%bwvm@m methordsskroiva to the arty|Fgr example,

@“%g%x i PR R B RP he AL e b sotated

| from Kb c?té’s? Eb@@?eré@? frokR Bl%ﬁlrg(%év}eg &Hd preferably from an

b- galact05|d gl uctur oni dase al kal 1 ne
phwmram;getedsexthfaoiesaﬁdmtgenBﬁmm A, stich a that which
Bi ol umi nescence and %ﬂ ghlun1nescence Funda

nt zi\l S
anth9RsisP VaHOHS m%n By ggnes, pryide egrolymerase
ed o ¢’@R Qc? pi% aphe
acg}ay #r anls}ly as see I(13u ?1 B%{pﬁ}% ods. %ﬁ%%r%ﬁsaphage

15@isp \(91:9(&7)&@“ m%‘ctoﬁnagtbeadddd\zbﬂo a badtbrialBiuspension,
2 1044(1982);Mner, J.N_ et al, }. Virol
oprederabhuone et iglupghk. onis: and Ragteriophagesees phage particles may

51 nd W |
5?%85%&%%%3? By R sgRio 38 180 ol ke ot
04§64t QF thé @ha%@ bagtidly e Aysublibi-dxyt m%i@e%ﬁgtruuteu BY &reening

al so therapeuti € agents in treating asthma.

Sefloe pthiagie partices that dedliide thdgesitslant@®edy by methods known to the
art and including, for example, affinity purification techniques, such as
panning. The sublibrary may then be utilized to isolate the antibodies from a
desired cell type, such as bacterial cells, yeast cells or mammalian cells.
Methods for producing recombinant antibodies as described herein, and
modifications thereof, may be found, for example, in Griffiths, W.G. et al.,

Ann. Rev. Immunol. 12:433-455 (1994); Marks, ].D. et al., ]. Mol. Biol. 222:581-597
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fold greater 1C50 for inhibiting PKC Qover other PKC
isofornms. (1C50 is defined as the concentration of
WO pdosloe9es that results in fifty percent acti vPeyUsfo04/043281
the inhibitor target). [0130] In another aspect of the
i nvention, the invention provides nethods for treating
ast{199a); tWatter, & |andieMaldteim,i G, Bluturg 349:283-28(1091];,d1gogerdoom,
fromasthm or suffering from an

h fferi
o TR g oisn . Ss B Tan 0k, S8 HEBR O o o o

pIET" - diicuse OB BresaaL FrsAtth. ook ahafotein may first be
PKGy QB 8L idT tol Bei0p Bs@IRad it SIS By techni
hug!laln. 'élél s%}‘ntg %ﬁl‘g%gisnent g,hggﬁge?sit&ﬁna 'S IotfjlllEe-cs diegt ehques
assinmitarly OERIKNSWn eathreskilled attisam) and'previottlyadisedsed herein.
used herein, nmpans preventin reduci ng or _elimnatj n%_
at qlégﬁt dhéurstpﬁb@r@gpérm%wg the ARYIHLQSF PEstifesa nan-limiting way
"t he j Y ) f t
- REREAGH RN el VBB L BRGER BN BsPliots. For
dee{aﬁﬁgw Gn%hﬁi,o% ?é&#ﬁ?bx@ﬂa r@fviﬁgc AN ABHItY 18 birktKfo BRI PKE€Ldprotein
or capable of inhibitfng or detreasing the ki nase
acot thd promhoter Bik@cting PKEI-0,genb dxpaession magbenisedlih the
significant response. The clinically significant

egﬁm‘?@@al asepe e thefwaatieny i ni t ati on, an i nprovenment

. 2 (%?m gg.rigi.ﬁqlil(g)l{]-li i?@é%gcag{%é grl’%e?g ttlﬁéé&zég %één%‘ apef firt‘srt] Screened

r
[
condit e partrcalar S€ _ _
admrrﬂﬁélﬁfi%ﬂtcﬂlﬁﬁa&@'tﬂg P‘I@-bgir%téiﬂ)’ﬁﬁtiﬁ@d‘ PYict-b ,&retem can be
course, be ‘determ ned by the particular circunstances
suisbtatediand usbé to 3senitestlagdntsy Hopexaggie, purified PKC-0 protein
adm nj stered,_ the particular asthma being treated and

si eAT e Evmabilizacson Asphshphase sueface (e Hyon ¢ sepleargrpbead or

de i n ' rr NSi VEeness ecr easi -
oSSR, B B Bt PAREC G PRRSPHERE B RSBl Dhymypitize

CPKREG bAGKeR.| e SRSIABRE :ek%ﬁ\plé,%ggdv@i@xg%%g% of FRYPKC-6

be adm ni stered to a mammal by a w de va

r opitctein withl algshggerinf ttilodignd #etted agahisd PKERO pabteifroan be
exanpl e, the agents may be adm nistered orally,

i nadderhand uged by imphaiapredpitateP K&rliptetesy todetermine if a test
subcut aneously, intraperitaoneal I ptravascul arly,

| B GROERYNOPTesRILESTIA) TN LI C(? RRUSIY | Gnofiosh jest agents
COfTR Q?% 408 éB RELE S EK@& @?&FH‘S A58 e lf)l}?r?ctional assays to
adm nistered in a pharnaEedts cally-acceptabl e CArTier:

Phasiemasit if GRéY YardffcRRAAR! (8 gc,: fEd @) PKANG KifBelactivity or

formul ati ons dre wel | known and generally described’in,

f amoelxidatpl(eg., Reticeytlemambhat StfaretionanPKEr@iptotedn iof a cell, such
Pharmacy (20th Edition, ed. A _Cennaro (ed, 33

Li 3502 mast eell oy a1 cellle-g. w1 g THidbelper Tvelpne

eNRIH TR ﬁé}le-h%éﬁggﬁgﬁﬁpllé: PnleYe RSP ggérﬂg 'afe first screened for an
ability to bind to the PKC-8 promoter, the PKC-8 promoter sequence can be
immobilized, as in a DNA microchip array. Different test agents can then be
screened for an ability to bind to the promoter. Only those test agents that are
able to bind to the PKC-6 promoter are then used in functional assays to
determine if they can modulate (e.g., reduce) the amount of functional PKC-6
protein in a cell, such as a mast cell or a T cell (e.g., a TH2 T cell).
[0122]  Ina further aspect, the invention provides a method for identifying

an agent useful for treating asthma in a mammal (e.g., a human), comprising
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carrier is in the formof an aerosol. Any suitable

phar maceutical |l y-acceptable carrier known in the art
worenpshe2oused. Carriers nmay be solid, liquid, OPCEUS2004/043281

m xture of a solid and a liquid. When present as a

liquid or a mxture of a solid and a liquid, carriers

t hewntatting aemtcleptislel sehiibnceeeridodingye meporierg pregraduetioperably

The carriers may take the form of capsules, tablets,

pi linked faddes-0 promatgewithatestagendind detarmingng ipthe test agent

sy . ot her kn tas. . The ¢ i.er inclu
SRS I pRE R 8 F g e et el ¥ Bgent tha
sotediiceh #0¢ BroBERANSHRE réSeHiéSgeri pYOALRt isSHaRkfied 85 Sgent
tabl et disintegrating agents and encapsul ati ng

matsefubfa. tr&dinglasthmiai duicdrtair embodimeants bhetralodedtivke sequence
formof an aerosol to de|liver the agents to their

deSFing 4IRPPURT BRI EIChRBArARE KA 40 AdHYI-1OARsommQjer is ina
| nha 100 4 BGePasnLy o FOAA4L TR LEEN QT HERILOr QIR
admn ration may 1 nclude excipients, "as own 1n’the

ar fp128HCh Be R@16d R %i‘jéﬁﬁ@é‘h?theﬂqqt!-’@'f}é%@%% 8etermined by
sugars (e.g., lactose, sucrose, nmannitol, sorbitol),

c eattuiecogsizéd mpthodet Ok noalimitingexasygde ofrsuch a method is to
b thyl cell ul : .g., bj.c,
{ ?éfggx g%%y%w%@&%&?(gg},@@%@wﬁ%% gg@?ﬁgﬁc iaér@mf,oréh%h
. ol dini . bindi | h
R i R e e e R

SU&M @SerMRBNEFIgWRE THRIOHR se§liBREd & FGIReretht Prébe bdund.
powders, the carrier is a finely divided solid which

| sAmofteet nanlimidingetxaenple wé aanetbed tofdeterinel the dpproferate

i nhi bitor agent.I.n solutions, suspensi ons or, syr .
anPETReLer 6 USS iR O BETIPHB 3 SAHHEITLPIosgRR AnAlySIS of the human
di i ] i :

S SRHRDRIA BY TREDAGT I SHARHLALY RUBNAhahER efiomic DNA

prwm\i epeoly (¥ gola probeebngaigios thé¢ nadectide bequaaite ehyoding
the inhibitor in an agqueous starch or

di spersin | ' or
soldwmnd’alg@&(mmlhwr portigroderens) and sherodeterminingsyhere the

o PN PEPR Y 2R, LR St e RuERR FrLfG yhich the probe

ef hasdid h i8la BRIOERL, d | yq) | ]
R Ak cu® OBl BP B 41} b subjected to
ansmquennaynalysip, Thepalhoivs detatiohef doe nuclegtidé fagenent 5 of the

" Sadeali TR Tk o BT THASGHEHGR gk s nucleoide ragment
ant i [.C t at ur e, . t n e
nexbR BBl oIl b dZh TR e Rib e Aah B8, he
daﬁ@@@@ﬁ@@f@?fﬂm n¥d§ bé Békvdehl fitoxinieBAb00 to 1000 nucleotides in

therapeutically effective anounts include about 10
molekgthd sl uckeotide sequertieg hayingsat. le@it about 2%, hbleest about 80% or

" ek BARP A TR LSRR R0 hIERBE Hhfrorer
they e@l}ﬁp@& tB'dfrel Exﬂr@sﬁgn 3 Lé'?—zhe %Bc@@ﬁ%ta PKEY %%tein
described herein, are also encompassed in the invention.
[0124] A wide variety of reporter genes may be operably linked to the
PKC-6 promoter described above. Such genes may encode, for example,
luciferase, B-galactosidase, chloramphenicol acetyltransferase, f3-
glucuronidase, alkaline phosphatase, and green fluorescent protein, or other

reporter gene product known to the art.
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percent to about 99 wei ght percent, the remainder
bei ng conposed of a pharnaceutical |l y-acceptabl e

W@ 2006060918 [ 0136] In certain enbodi nents, the apEnuSwWD4/043281
i nhi bitor of PKC Qoroduction or catalytic activity nmay
be co-adm nistered in, for exanple, a conposition that
i nf0128ks dnenerformref thatinvesidnytte sudgetids sedierive encoding a
agents are known to the art and include, for exanple,

b- trpstasiggne thafdaoperably linked go addie ¥t Ricameter is introduced into a

epi.nephri ne, ;.net aproterenol . and .t erbutal i ne; .
eSOt O3 RSP B R EB T folls ey Be employed in the
amRRBvh! iSieh adiftitidd g@q&khwﬁia st bé Aideflediiflfo an

i ncl udi ng becl onet hasone, ‘bet anet hasone,

hy aipproprriate on etheandsepd esireidsieoembarritepréssrgvedor as previously
i n¢l udj ng atropi ne and i pratropi um brom de;

anfliesrbedieseis. i ncl udi ng terfenadi ne and astem zol e;

caf c g |.NGludi 4 i

o 13T n M e B e o s Nt 8 belude other known

c Lgé@tiﬁkl@ﬁ@h%é@@%aﬂ? de desitable JotexresdiOA 3f thd fepaRf® gene
e

odi nents, the agent is a nucleic acid nolecule. In
cefroai thedKGell pehstert ineluding eegulatirg elerhents) i 4 snaanmalian
ri%gﬂtﬁ‘%ei c acid nolecule. In fo enbodi nents, the
ri T Fdhﬁﬁ’ieé@fﬁ o5t }én‘?ﬁ?é?aééftqn@éncer sequences
oL BB e, QTRORIERL A, JpPoPRRS A vivo

c etrhAsdripaiornel thientportengered €Tlie rethisdsoftiherodieliy thefnucleotide

an RNA encoding the PKC Qprotein. In sonme enbodinents,

t heequgage inta e st sell pemisieaticaltoghappreigusdy desirikead fos
articul ar enbodi nents, the agent is

PKC- Qpr ot €] n']él'( é)

anP qcm%}we( §' BrY6 ¢l onal | _monocl onal , humani zed,

or ri

BT SR Tomating 4 REHORAE st o bRy it 4 Roporter gene

f u@liélabl)al‘il@l@éd to & PKG-BS}QBMO@& wehtatessagent gt s détetiined if the
| acks expression of endogenous PKC-Q In certain

entestiagasiishibits predpctions obtheareporter genspreductc dihis ergpoint

ey sl it eyt BB frept? e i B Vi B
404k . THat ' bR |
R
betepayter ena thatasibed, duitimay exmles séoof @i erzdogdinkes!

PKC- rotein may al sp be a human cell, in which the

eRTURORITRE REY (il ABBRCIS B LR RO B Prod.

th S : 2

| RSt Cer PR nRAR S ELARRRRIE, b hence

Prédiddcoiveidecap, dis.effithe téspgevimblilsits prduceidhiofghe reporter

whet her a test agent is an agent useful for treating

asgeneeprosiicdsislasetiedelso agentHer Eralipg asthma.

he[r(‘ﬁggll ut IAPslszé E"%‘)d_etermining the activity or amount of the reporter gene
products described herein are known to the art and are discussed in, for
example, Current Protocols in Molecular Biology (Ausubel et al., eds., John Wiley
& Sons), which is regularly and periodically updated. Further descriptions of
assays for the reporter gene products discussed herein may be found, for
example, in the following publications: for luciferase, see Nguyen, V.T. et al.,

Anal. Biochem. 171:404-408 (1988); for -galactosidase, see, e.g., Martin, C.S. et

al., Bioluminescence and Chemiluminescence: Molecular Reporting with Photons pp.
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t agged PKC- Qnas expressed in 293 cells. HA-tagged

PKC- Qcan be expressed in mast cells and the activity
waosheoisanount of the HA-tagged PKC Qorot ei n mERBSR0e4043281

in these cells in the presence of a test agent.

However, since mast cells express endogenous PKC- Q
s0fR5-528 (JH4. tlstinggeiml, rdy., h)‘ltreWﬂegrﬂd@gea,da%ﬂ, ]am V.K. and
PKC—Qoroteln thereby muting its effects on th

I—|AM%}@3U e b toaerrs T4 204 19915 o Beahecipsidase, B

andusEEphideP S AR BIRN Rl s PRPL R B SRGE R ot ol
CeBhﬂuﬂt’r@sé&ﬁé‘eded Cinifichipentng: Fandenéask and %T}aﬁvﬁedl\ﬂbﬁé&ts, PP
affect HA-tagged PKC-(differently than they a

Wi IZQI-ZBy@%KPKZ@n@be[IKPIzﬂlO] eds, JobnmeNdap Sdboms)t1994) fexr cel |

%FF%@E%@%@% PG teetesa, Sea GOlPR & Melipgolnaymol. 152:654
I
|| (BT XML RS PRITRAD! GBS BRSO DSSIENERGY Ty kol . Viro,

at the exa

| I b2297-304 (19188§; Sl¢igH, Bh}),odndteﬂiosheand%ﬂal-%e (1986) Hruby,DE
limtation to the scope of the invention is intended

t handByilsopiME Metrds Eneynl adld: 6%AZ6 61992).on and

Col b}, ol Sl ot e Reely BT e ity are also

( : ' rfagg it e%&?é: ﬁpﬂﬁltl prhﬁii£ gdieky vqﬁl &H{béraéﬁﬁ&i by about 20-

ective | Iferatio

pr ﬁﬂd rbgter BO8Y furtihMiditing PBIC- Blk_)vléBoﬂﬁlﬂPm 1s’dfor1f1|§t(IE50 is
404: 402-407(2000)). In human cultured mast cells

(Peniped o Hiescansentratian et inlabier thurerts i fiiy percent activity of

|ev & |<r:II (<5m n) localizes to the nenbrane
}}\ﬂmbg‘q Eg eptor crosslinking (Kimata et al,

381 8951’1%91%%@1'9&%?}2& ofBRe wtfgﬁcﬂ@ﬁﬁ%ﬁtl@n&ﬁ’ﬂbkﬁés methods

oeln TCR-nedi at ed signaling and has a denonstrat ed
ef fcrrdreatngBlthmthet irsjude achmmatsempgl tbiacmheukehfe.,la Ineman)

(Liu et al . Leukocyt . 69:831-840(2001)), :
acf‘ﬂf\f%fﬂ‘i‘%ffoﬁthSt oo SH ke mﬁSf%mms%eml%laqé\grapeuﬁcaﬂy
ma T C d I

TehifedRia e ifor ulf el SRR FRaiB AL P pio o
CefHdeL‘Jes Eﬁ@}{;ﬂﬁtﬁ:hohtlﬁ f%%&@'ﬁ@”ﬂ%ro@&h' \Ifi“oh@rémbodlment the
conpl ex where it remains for up to four hours (Huang
et maimmel 5@ hiiaah. AoadmeSgnbodislerds),:thaasthesy & IgBodeiliated

To dﬁte m ne whether this translocation corresponded
toa nge in the phosphorylation of the

T g boat 1 e R R hr s ar ot HeR e (a7

Top mﬂehfm?'rre@l@icl.r% onelivainetirgedt legdtlonelsypgstain 6nsomplication of
obtai ned from Bi ol ogi cal Specialties (Colnar, PA).
Cetgthmae & “therapesticalyratiastive mauwp2 gepresents an amount of an

agent that is capable of inhibiting or decreasing the production of a functional
PKC-6 protein or capable of inhibiting or decreasing the kinase activity of a
PKC-8 protein, and causes a clinically significant response. The clinically
significant response includes, without limitation, an improvement in the
condition treated or in the prevention of the condition. The particular dose of
the agent administered according to this invention will, of course, be
determined by the particular circumstances surrounding the case, including

the agent administered, the particular asthma being treated and similar
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(commercially available from e.g., Sigma Chem cal
Co., St. Louis, M) and the buffy coat was coll ected

wo odos0e29m8) centrifugati on. The cells were washedr/us2004/043281
several tinmes in PBS and cultured in RPM/10% FCS at a
density of 106/m . T cells were purified by negative
setenditions.( DysthinaHs dteatdy bysfoo exdiople ylecrebkimgmirway ed
T cells were stinmulated with sol gble ant i - CD3

. : (5 .
g NPT ERRATSEYRECES \HECTR A B SIS MP?IHHO&GYU%df%ﬁ?HF%S@mm

(it el & i elshng Moy kRS, T3 ) Svai o e

frumBP BiTgcd@itemaydadifffistefed) to 4 BlattinaltBY a wide variety of
anal ysis, the stinulated cells were coll ected by

cenautes ugduding emeralaparenteratand topicel. doir@xpa®le \thehgents may

cel]l lysates re.pr.epared. by, resuspending cell

obt edliiRis B raley. IRTABERID. oY Jab SRR Bfrantuscularly,

[2 iS-< . .

gl ycoi t L?es( -}grhmr%gg? Oyﬂ% a@t’he?%-éﬁf%{am’ %{@%{\ée?{r?)ggl tfic

actrdfderA)ally] Subgutanebusdy, dretrpeqimbiratidnahesdof.ni n per
rotease cocktail and, phosphat ase i nhi bi tors]. The

m.
c e[qlgéhs pel agenimBnayheadipinisteprds B gharpacgtiicallymcceptable

S RisP e gkl TP b AR ALl 50l Bl dre e
eXkh@wh MRBgd e?ally deftyidrdahn, ARRAKENTSAB! RéigRIt Phe Science and
(16, 000x g) after” saving an aliquot for analysis. The

cyPurtird af Rimtmanyt (20dsEditione ed edl. Grunatve(edgnbippincott, Williams &
pel l.et.s r shed once .in the hypotonic l.ysis buffer

P olifii3s, 000, R S PE O HBe e it acidplable
adgdj.t.4 f 1.1 9NP- n . ' ' £ !
e Gl R SRR L gLy Secepable
obtatriee inbyraincthbert maghbespedd Carniers fragdid sphidstigpicdhd a

remai ni ng particulate fraction was the detergent
i n@wxiuse of Asplid and & iqeid; JNhen paesont pp adiquid or a mixture of a

CORE, 838 R 05 S PERR, 51U Pl 40618 B

Subk& LarHes myotaRe thd fed bPA RIS taIéts Y3illd, Powders, lozenges,
4- 20%8DS- PAGE,yOt?r ansferred (tfhg) ni trocel |l ul ose and &

i nsuapebbions.camwlsidnsaem syrphs op htheri3@MKCiamg eldie ¢agriers may
ant i bo commercially ayailable fro J 1 Signalin
Tkt tdlaskas o ams S Gobiesio B Ra PR

. 089 ' : 1 : ' I

ol o PeAS Rt Dndg Sy SAbIREE Lt R CORRRe 46 and

( Sadaps@latingBhateeialy Badiglyor liquaid, caBsiatsam@y bz, takédhe( foem of an
Fig. IB). Finally, as shown in Fi to show equal

| RRIPFRY tPislediver thargents tretheirsdes) 'lgéfﬁi%éadagawheaweﬁed ina

LN IR e ST o e T

shiows4] PK@aBlets e3rsyRRasie tRalAdrhadstratidh enAciicMld &ipients, as
known in the art, such as calcium carbonate, sodium carbonate, sugars (e.g.,
lactose, sucrose, mannitol, sorbitol), celluloses (e.g., methyl cellulose, sodium
carboxymethyl cellulose), gums (e.g., arabic, tragacanth), together with
disintegrating agents, such as maize, starch or alginic acid, binding agents,
such as gelatin, collagen or acacia and lubricating agents, such as magnesium

stearate, stearic acid or talc. In powders, the carrier is a finely divided solid

which is mixed with an effective amount of a finely divided inhibitor agent.
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| oop of the kinase on the threonine residue at

position 538 followng TCR stinulation (via CD3 and
wEDR8/oeisTul ati on). The aut ophosphoryl ati on evEe/US2004/043281

coincides with the transl ocation of PKC-Qo the

central region of the supranol ecul ar activation

cohpbelatipesesubpgnsibBy or gprupispam effectiiegamaGnt of the inhibitor agent

approxi mately equal , anounts of agtin were found_jn all

o1 Fediprelie ﬁ§§$P€[fBif%7‘P arsarsier piLes tERIA watesgag o an

th I ] PKC- t etk I Qf;
SO T PRl A 8l lons can

W hinde B0aBpRIdIAS thd RditsitdY 8 AhefuRldG¥tath of sellidhe
activati'on [oop of the kinase on ami no acid residue
t heabokpmesiag. EloldeBlrid qre siifakle oil kroppn to the art.

Au spharyl ation |Is, Requi red For Kinase Activity,.
[ olHBPT 28 "Helestnige SRR 0 2 PRSI L b Aprapetitically
tr @H@étgﬁg&% {nt %ﬁﬁf%??%%ﬁgr’is: %fé%ti%@%%atdﬁgltasthma or reducing

i nduci osphory e activation®l oop of

t hastkireegaptomsti Thisaehcurtasad wary,rde@@nanq? 63 8helpctivily of the
cell receptor co-stinmulation of human T cells. This,
ac@gsntytdizedo hethersnopenantmstynatie agentdp 6padgninistered and

bej ' for,. Ki . f [ [ t, ah

o HRFERE S S BB e S h R el G Bidsitons e ghe
I eR@dlth oftHASatidnt! IATHRAGH s UeRMn Y@sts THAE be detbrmihBd By the
C-term nal hemagglutinin (HA) epitope tag into the

pl slsitied apidsadABy picahtinerapieaiticgllyeffettand ambrots include about 10
e o Bk D By n o 98Ee) RBREtosages
2 Behaled RAMARREPRT e Lk Wiilelind A0aREare

| ysombireed withrrocaaciet, theg inidyobe p3ehoint ary pinopingof abdutsl weight

ki nase- dead K409Whrut ati on was_ generated_ by subcl oni hg
PCresseBHincaRow9Y weisht peisgnbythe sefnaiielen ema earappsaseof a

se ) - an aci d sequence SEQ D NO
14@;{%{%5@5@%&%&%%% eté |e%?%H€%e pcDNA3 expressi on

Vernssl ThR RHARDe@BBHKABKS, PNt 89 thifiBltbS of PKC-0 production
(commercially available fromthe American Type Cul ture

Codt edtlytit,achiiitggsag be Wh-adenimidtemdsing furl examplest emnhpdsition
in_dupli cgt e Wth these expression congtr cts usi n%n

| | fraadnglydesgne AEMgre gatipsinRptic pgenise géﬁtagents are known to the

comer ci.al ayai | f M rus rporation, .Madi son
wPres et It 8k SRR LRGP0t ibn,
t r @hinbpRiiheWefdfroMRehsYl Andk&buddlley methphenfGhéy iifhdluding
[0149] The harveésted cells were | ysed i n” hypot onic

| yiespbyHitie; asvisopinyllingcingd oniphydlioes cotticqsteroidm including

oS dRE TR g P ACBR P BT oA Grr S B AR

tr AR HsikS including atropine and ipratropium bromide; antihistamines,
including terfenadine and astemizole; calcium channel blockers, including
verapamil, nifedipine; and mast cell stabilizers, including cromolyn sodium
and nedocromil sodium.
[0137] Insome embodiments, the agent is a nucleic acid molecule. In
certain embodiments, the nucleic acid molecule is a ribonucleic acid molecule.
In some embodiments, the ribonucleic acid molecule comprises a nucleotide

sequence that is complementary to a portion of the nucleotide sequence set
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nitrocel l ul ose and probed first with anti-phosphoT
538PKC- specific antibody (Cell Signaling Technol ogy),

wa besoewrs pped and reprobed with anti-HA anti bexdyus2004/043281
(Santa Cruz). As shown in Fig. 2A the kinase dead
full length PKG- q protein was present (as determnm ned
by fortls irs SEQUIIhYui% Hntdeetaimembeidiraemishthwydgend medwees the amount
not phosphoryl ated _on the threonine residue_ at
po8f an &INA zecodingdbedihPaerossini 11 spreergpodimgris the agent
wi th .the anti-pT53gPK(=q antibody). s. shown i.n
¢ hihibils uABR B QAR A odTE He PROY prdlEind gartilular
Wi Cna ! , . 5 & vl
phem oA BTG ARkt 1Pan 20b00P (8 SPOR gt honadopal
muhatriargzdd) or chiraénit hatibydy natsparifidallydsind® %o PKA-Brotein, or
protein to a tryptophan, hence the nane K409Wis not
phadenbeythereal " Al t hough evi dence from ot her PKC

o RGBT o PRI GRRT 26PE, fdSpRPRERT Rahft 0t Ppitacks
53 elg@ egglﬁn'@%ﬁd@é&?br@ IbK.Ct%!tﬁ\d(igtr&iﬁ @fnboo[a}ffnlen | ?l?é@eq is a mast

bas on evi denc om ot her PKC I sofornms, the results

pr eslenSch desleraythecBbRitédfront, f6r exdagRN esPROKO knockout
present in the human enbryonic 293 kidney cells does

noinqise sisheriBechbelophese@risoGaar af vht Natire 40402407 (2900bn
| hasphor yl at i on, h | so b b

on SR fRlisalabng efest SPn % Brl RppP iRt duE iSipethod
e L L L D

expraeirsmhy ARd hea hadkar &, i€ attacK theegend ra®elinig PHU-0 had been
Fig. 2A) were analyzed for kinase activity in vitro

ustelgted pepitated suobtthatt the cellrodohger extresses endegenous PKC-6.
0 96 we| |

angl yzed for kinase activity in vit in oo
pl 2t i nageg %‘f hatilacks soroasian of andpgenous PKC-6 protein is
co reAf | . bi Okl t i

(el 8t Lol R i RileBor3HEH, BRI G SUETLARM for
ATReafing asthn®f. K33AdIiHERAOWi i6 the ekiinples? 8 HeohdgBi@tinin (HA)-
10 nCi/m), 84 ng/ m phophatidylserine, 8.4 ng/™ m

di tggld I RikEovas exprioasddont 398rcell20 MAEER OPKT-@ c@bhtvexpressed
1 Wieaiob ad e e HEL Y PRARE ABT0wS ORing IA-REBA ORGSO protein
t t o K t '

o RATIRER IS i BRSO ARG, e o

COGIRExpeéRldnlogbRSu$ PKCLESIdnko PiMd téﬁddgé% thay) df¥ect
detection in a plate reader. Peptide only and ki nase

onéryd sgemotuls FHCBepretain ptheackyenhutingnitd efficdts ondhe Blasagged
background. [0151] As shown in Fig. 2B, the kinase dead

f upYoteiangitts prairgpwak aioh opar ineamast eedll Ingkingwad ogpreselKC-0

BRSO GRS SUmasse by Smtein Mosgover,
COJRA &Ms aPe Whdtl1 FHRRreening those test agents which affect HA-tagged
PKC-0 differently than they affect wild-type PKC-6.
[0140] In some embodiments, the cell expresses exogenous PKC-6 or a
fragment thereof. Reference will now be made to specific examples
illustrating the compositions and methods above. It is to be understood that
the examples are provided to illustrate preferred embodiments and that no

limitation to the scope of the invention is intended thereby.
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PKC-Qrotein. Finally, the ability of wldtype and
ki nase dead PKC-Qo result in the phosphoryl ation of

wamosnegenous substrate, | KK (1kBa ki nase), WasST/US2004/043281

determined. To do this, cells fromthe duplicate sets
were lysed in 1% NP-40 lysis buffer and the detergent
i nsol ubl e nenbrane fracti o BXAMM.Etansferred to
nltrocellulose The nltrocellulose bl ot s were probed
KCof pbrang Tirpnslogatiqrhand Adtivatien Loep Phosphesylation Upon
vvlth antl-IKKa knal. i DRS P} obed with
antl-IKKb(aII a C
A9} OQYPKCAS éﬂ PI@CEJ t |&§¥Rﬁ Hire T-cell
F(hlLase deadn - O resu %%uny\ﬂtntlwe prhosatﬁory artnlgonre cetis

Of ai‘é‘dfef@ct1‘{/@ik5121]olff&%tlbﬁ$l Q?pr&ﬂﬁ&ﬁbﬂl BndtiagEvatzBRBEANFKB (Sun et
denonstrate that the activation |oop

aufl bWa AR 4GN(2000)8. In htlrrtah!ecvtlhﬁé@ mass cells (HCMC) it has

DBt AP ol e o i sgtices to the
ac brlehb 2aneFbNOwanS IH RRb &)r%&*&sﬁm (inhta 2831, FBRC 3:895-900
e g R
phosphoryl ati on endogenous g. 2C). These

r e61999). iBedawst BKCFaplaws Iad:ehyraerdﬂe AT €R-ﬁ(€dﬁ&i‘éd|s%§\almg and
phosphorylatlon wher eas the kinase dead version fails

t o eﬁ)a siﬁmorﬁér@éeclr edeqttin REdeAdBicele W@b@fmhlbaﬂexﬂwmm line (Liu

IORPSSRIRRY gggg?%gﬁ‘m&b&ah%ge thiakinirngsfunction of PKC-8

Nbﬁhemmm ?En%ﬁe%h )&ﬁis@célfs Eﬂﬁ@q%n@%% Q&%@%‘n’éd[ 0153]

St udi es wefe next perf orned to el uci te the nmechani sm

of [o1g2phl yﬁcﬂlo@\f'mgh[(ilh etiglul phes HIOC i8irapidi Eradsiorass] to the
domain (PKC-QKD). To do this, catalytically active
PKeetrad ragioneithe syptamalecylar pftivetion complxwhereit remains for

onRin o By ok el Prat AT (Lol PectoD S5RE3 (2002)

708} \Rgerthing %@fﬁéﬁﬁﬁ@&aﬁﬂ@c%ﬁ Eéﬁég}oome@%temﬁa e in the
PKC- (KD (am no acid residues 362 to 706) was cl on§

i npbosphpfrylbtoneodithe KOO precding hulinlahrTOChllsl wgregpurified and PKC-
hexa-hi stidine tag to the Cterm nus. The am no acid

se@1 trenelocation padudophespherplbogranalysedr ovi ded in SEQ

5 508 T R GRS e o
| eBEJl 1?&%@%1&5&%%@1&%‘?‘ PlAYBS e liS Rfdré fhy‘ei‘@d‘@ﬁqfiéﬁlﬁilstopaque

col i rain BL21 3f or overexpression.” A 10-
C eQCIorrunEImally avaiBib® Gbmae.goiigmal Clhemiiat oofSt. (LdLus M) and

{ N bC iR allrclsokf ol GaISB GRRIBHUBAUBbY 1BP ceBbRgre washed
Tfé oA} tinll 5P PRENE NG yrel MM 6APECE LI MRhsi oMy /mi. T

azol d"pr ot ease’i n
I y@ﬁ vlzlénqulr&?ﬁéd by eleputive geéction (Dynal Biotech, Oslo, Norway). The

purified T cells were stimulated with soluble anti-CD3e (5 ng/ml crosslinked
with 10 pg/ml anti-mIgG) and soluble anti-CD28 (5ug/ml) for 0, 2, 10, 45, and
60 minutes (both anti-CD3e and anti-CD28 commercially available from BD
Biosciences, San Jose, CA).
[0144]  For analysis, the stimulated cells were collected by centrifugation
and washed once in ice-cold PBS. Whole cell lysates were prepared by
resuspending cell pellets in 100 ul of hypotonic lysis buffer [20mM Tris-HCI,
pH7.5,2 mM EDTA, 5 mM ethylene glycol-bis(B-amino-ethyl ether)-
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[0154] The lysate was applied to 20 nL of Nickel - NTA

resin for 1 hour at 4C. The resin was subsequently
w@ows®ee2s®s a chromat ogr aphy col utmm andwashed  PCT/US2004/043281

extensively with the sane buffer including 25 nM

i m dazole. Protein bound to the resin was eluted with

200N, NiyNdaewheetiuicidEGTHE 10 pngteach ofdeupeptizdirad apsotinin per

| oaded onto an ani on exchanger ;gland t he col um was

waBHe Prafaase sockiml spd Phospase pnikiipra cilheselgpspension was

50_oM ATP bef i | ved licati
a PIOAEN Y i Ny 22> eek 66 "ayalrnaees. BP cPMyflsed ot
CODBRK Bl 38 7l Do/ Brelipif e tietudly. She WAk RAREACt was
and dil'uted two-fold with 25 MM Tris pH 8.0, 5 nM DTT

andlehustleyl hight speednepanifugationdi®,00¢ x #p aftec sawing.anfiiguot for
flowthroygh was i medi ately lied to a

hyﬂ?@Xﬁlsag%@i Faoodraearuebaa e d and faf RamybiAnepedists were
or s an SEre e BT e BBk A b giPlrded iy the same
t hbuffar geth hecideiifion bheYPNOL4D de rit ienlysisZsflica$oB30 minutes.
monomer on a Superdex 200 size exclusion ]
chbasdletaygephsplebleunembeang fractiprowas ebtgined byspother high speed
agai nst. 25.mM Tri s .pH 8..0, 50 5,.mMM DTTan

corR &R Mt ple R B b oLt frcHER MR RA R tgrgent
WaghsBRIKIE g Hbrake fg&tfo'i‘l'_l_(?he BEraclbR) ditarfingMhdiRBRMePH

7.5, 5 MM Md 2, 5 nM DTT, 10%l ycerol and

0. o0 4in85dthi® DR $ration v 3s haitedr imS10%-PHISHE sanipdebuffer for

els (lnvitro and Conmassie blue stained. The ba
\?vei‘“éalg!ﬁ’éi §é€%ﬁﬁggmﬁt@a s mer@ean%wé’sby 0 gﬁg?l?AGE,
tr ' Pr.ome iLson, . W) i Pr 0 t ..

| BRSNS 8 bl Bt SR hntimngsphoT., PKC-0
M 3pecifiiCasEha £ (COPMBRiARS a v ATHKE frofy Col BpsVam @Tékhnology, Inc.

reconsituted with 0.1M acetic acid to a final volune

of (B_eqyprloré Mr%\i)éh)?/ﬁbclo;Mo.//TEgeTwelpm i2h86 (age rFe%ltlh%)n
S8} 2 A B S, AL, e S S0P i -
i R 2o B oMl [ S SR AR R 1)

| NBiradyeas shavealin ¥i .nm&mw@@%snﬂmm&ﬂu&n tirieeNthedlot was
0. 1M acetic _acid/ 1% ACN, solvent B, 0.1M acetic

acstaipyedhageil) and shemwith antiwetin feompereially agailatgde from Santa

nLAm no,. S ectra,were coll ected using a LCQ DECA

XPéF%%BWMgMQ@"gB%&T romet er (Ther noFi nni gan, San

Jo ) . Ad] / MBI ' ‘At

P Er £ R RO e FEPRENTORIREAT the agtivation

s eloopeof thbkasend thedhtepndse residusatgpsitien 588 fdkiwing TCR

al §pr It hm (ThernoFi nni gan, San Jose, CA). | 01561‘ To |

ai gfimnlatien @imR3 andbE 28 stimpelatians nT e avtaphoggharydgtion event

PKC-. ,_va[,i Qus,_nutations de in the PKC

xBSgRs b i St IR Gl BB sinral g of the

(L;sﬁiﬂ}‘&nﬁ)lgédlafé’ém%ﬁh%o‘xﬂpl@( ?ééeq%.elli)f Y sHdvith 39 gL 1C,
approximately equal amounts of actin were found in all time treatments.
[0147] Thus, these results showed that the translocation of PKC-0 to the
central region of the supramolecular activation complex corresponded with a

concomitant inducible phosphorylation of the activation loop of the kinase on

amino acid residue threonine 538.
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Jolla, CA). The sequences of these nutations were
confirmed by sequencing. The constructs were expressed
w@soodeewis bed above for the expression of w | degpPES2004/043281
PKC- KD, and equi val ent amounts of E. coli |ysates
were anal yzed by i mmunobl ot and ki nase assays after

protein estimation by BradfEXAMEIdaY (commercially

aval I abl e from Bi oRad, Hercul es C‘A) Brl efly, lysates
s, La Aot ationyIs Regarined For Kinase Activit

11U} o ea d j mmunobl ott ed y ghiher th
éﬁé %mf’fﬂ imjedbime sresiprasian
Cel} I%}?d aneb }Q@P
anltC [ IErgﬁgs ané (13%3{: congé1 galrg%q%&gl\bgﬂ) I@];ryfa@l%n of the activation
| nlodp ofjthe Kifasd rbanhindCAdidi resid¥e thoddnind B3B8 tiper T cell receptor
0. 05% [0157] WMass spectronetry studi es reveal ed that

PKEoGHmIatiph ot braran heels. Tais Pm@l@l oqi pRespherykasion has
¢ aBéér? ge r%ed bELF(lg Q'g%mg\el@ f%rekunlag [ Em%i) §p’1g%§t al., Biochemical

serlne 7 e6nihe S Sp
fi ndirng, 96022360285945)1C¢0 Bnﬁ%ocﬁ'ibox%@ﬁi’f lé'Iii{dZ%lHMeﬁé‘@\ cDNA
expressed ki nase. The predicted nass based on the
anwas sabrlbned quith e -terndihabiémBglutiten (He\yepétopetthg into the
cul s determ nation by ESI-Mwas 4

DaP %?Hélgd?@l\ié 3{gammgre] a(veé%lgcfﬁoeplémté eng%rﬁeﬁngé C-

icat i V& AO0f aut o hos Iat m.n
ac KB A i BAgRE MBI Dl (BB sgguence sEQ
showiNO: Ii‘%n‘ﬁh@ra%fd %q/ge%tcé SH RIS 2DAn HA—ta%ged kinase-dead
aut ophosphoryl ation A shows, the nove

doRKI(i10 ivéad alsagenerated annmtatmg the lysmenmt dmiro auid position 409 to
foll owed by two cofactor, binding . domains, and, then

t thY@é?RJ%ﬁW Tiig kinassrdaac A W ghufasionTas Beparateskly subcloning
EOBERLGIAH AL BT i) 1S o dEERR RS BoRif se D NO

ands eehindeacid s@psdrice SECPED NGT BY)] vl oalsedibalova ihftethe &DCDNAB

schematic of Fi g. 3A while the PKC- QKD N-term nal

ot exmeﬁelpnamm al"hezjhue@ncﬂmlsrypmc bl@ls\ew?&a@e%(z:ommermally

706 ctl are | dic b w.t he.schemat i

[ ox sl ia sk b B D b e G etiote Mgtaras, Vi were

r aEﬂaﬁsﬂeﬁtl neamé& {}aaaﬁh&a% k«ﬁtk?fhés@ %xfaféggioﬁeoongﬁqce using

(the charge) 1s 1. Thus, mz ratio gives the mass

of lipis (peipty tthe Mrrag ﬁemﬁslTMﬁE]sr@gent camateryiafly adaidible drom
pectrum anal ysi s j ndi cat d t that Ser695is the

kfgl 89?%&@ iangMaglisom §d). werg Rarvested Zgon Hchours

?L%Eféﬁ?lﬁgqg%@s?%ﬁ%ﬁg W B8t s B
cofuldghed THeharbested zeHs Weee BRed A GK o@éﬂu@ Nysi$ E@nditibs and
3C shows the product ion spectrumo epti de

ALnngSVBErFRIL ephifsaes mprg tzpieghme@md xample 1). The whole

cell extracts from one replicate were run on SDS-PAGE and transferred to

nitrocellulose and probed first with anti-phosphoT,,, PKC-6 specific antibody
(Cell Signaling Technology), then stripped and reprobed with anti-HA
antibody (Santa Cruz). As shown in Fig. 2A, the kinase dead full length PKC-
0 protein was present (as determined by its staining with the anti-HA
antibody), but was not phosphorylated on the threonine residue at position
538 (as determined by its lack of staining with the anti-pT,,,PKC-6 antibody).

Thus, as shown in the transfection experiments in Fig. 2A, while the wild-type
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at mz 760.48,and indicated that Ser is the
phosphorylation site. Fig. 3D shows the product ion
waepwsne9ms of t he peptide TNTFCGTPDYI APEI LLGQK ¢PcpuEszon410#3281
positions 536-555)at mz 1159.71. The product ion
spectrumof Fig. 3D indicated one phosphate on this
pelatnade actavatian kopi is dffeetiesly tihasphoey lpted s thtedkiphse demd version
% i s either Thr53§}%(rT Thr538 Note that the cysteine
engeated byguutating ecratalitic deingiatiposition 489 in thegpratein to a

hyﬁfygﬁééﬁ%r@*ﬁ%??dﬁ%ﬁ%@“&ﬁ%ﬁ)he RplpBikork g Alihgueh

| devidiehte thoas ofHér FRO IO aldiestedith@sthe zﬂg)sﬁh@gxlaﬁ&x in the

and 3C, respectively). Mass spectronetry hot
deteivatiomylophdsphteythaedrine at p@stlea 238omightdtirtelreen attributed

f d h h
o ket RRiasebared OF rurdpoee fos alies Hgs fieyhs g results
b“ rdsBhied Re J@%dﬁx{edtﬁﬁ‘& tHenex’i %oﬁ& F’gﬂgfbp erttGh SHEWRThan

etected in a tryptic pe ese

St ehfﬂllb@y?orﬁld OB RIdKBVEMsIbek Rt ﬁb& ryldte RO PKCFhaeldBation loop.
the activation Io is al so autop 0S horylated (see

Fi ctigation 10%9"1" splhwrylatéorchas alae been pfovdreby phospho blot
bact er i al I ssed PKG; OKD ¢ d t he
P eSidla o bR B g R Puratd caw s Ringpe Tomainy agd Elisis of the

21 g{lma@%& &%91%(&99&% sHERk:9), esul t i's surprising

en that 1t 1s 1n contrast to ‘previ ous proposals
t hE50he adextyettoswlid @dmadtsfrphothehsanyd sdpdidatey(i PDikdse used in
(Bal endran et ag@ F BS Lett. 484: 217-223(2000); LeCGood
et Fig. 2ZAgwesg @pabyged ohmaéeasfew@ggy yitrojusiRga Peptidgisyhstrate.

KL,%%%}%?\I}Q S rggtsKY%gfa%t ﬂ&%ﬂ ecu%sg %?é@lrtg { o well plates

phwwﬁsgf A5t66h dlch WitR 3%{dd] YostertationBh bidtindfiked pentid
D et V] biotinglaled peptide

exguletsite (arminet aid asquirse HARKGSHLREX SR ED N@bth)e166 pbl ATP,
l'ack of Thr538phosphoryl ation of the K409WPKC- Qmut ant
| n0 B of Bl IATRspesificncsivityr3008 (idmmohdf G, 84ngéul

{1 BROnS A TRLLES, LAtk of) F0r AeAPRCSAN A b A, 2her P65 nik MOPS
ﬁ#%?mgﬁ%@%@% E’glsllp%]or yﬂl§‘4 i on‘%c%o?rae aray DTT. 1

boiM @) liRakirfl violvink Io? 30 ¢l Forl 3BRiRutEs BEESORAGEMPetiture.
and endogenous | KKa/ b Fhosphoryl ation (data not

shkinsse apgy6ayers withieref fdyecomtaining ELH]Pyand transferred to

est ed, .t hat, the. PK tivatjion |oop S
h%g‘ﬁﬁﬁ?’ (i BarethoieIR s 608 Wadh R i Bcicqstisiy datection in a
3
2 AL ob 7S R EREFirEe Phly REEBESweRd sybtracted from
anfah;yl&ioamm@h sadkigaguitidhat ei t her Thr536or Thr538of the
bacterially expressed PKC- QXD i s auto hosphor¥l at ed

arl@18l pr iAs hewrs ieFig. 3B, thetkiaaye dead 11 length PKC-6 protein had

dramatically lower kinase activity at both 24 and 72 hours following
transfection into human embryonic kidney 293 cells as compared to wild-type
PKC-6 protein. Finally, the ability of wildtype and kinase dead PKC-6 to
result in the phosphorylation of an endogenous substrate, IKK (IxBa kinase),
was determined. To do this, cells from the duplicate sets were lysed in 1%
NP-40 lysis buffer and the detergent insoluble membrane fractions were

transferred to nitrocellulose. The nitrocellulose blots were probed first with
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This is in part explained by the x-ray structure, that
reveal s the phosphorylated Thr538i n hydrogen bond

WO oosneois ons with the side chain of the precepliTys2004/043281
Thr536(Xu et al, J. Biol. Chem
279(48):50401-50409(2004)). This interaction likely
f uahtiepIKK @/, theestrigped aridraadbed svith amiti+iKikee and finally
activation loop and with the aC-helix, both of which
hav@ipradeandhteprohed avith gatidKKilaHswvibedies fromeCell §ignaling

R b 0 B AS B
(NEKRoR: YahUER 3RR phBaRaR A QR0 Y ©
(20043p) . Phke tesht9 SREWRYO T €S 2BKEY ADdefidiRtrafhat the

fam |y kinases at the kinase domain activation | oop,
as aetivaipui loop anddphospdtarplationdt.e.patetbedbeeonine at position 538) is

aut ophosphoryl ati on occurying at conserved sites on
t héewaeﬂggﬁﬁéﬁ -eaaﬁalvmr%%gmlsnglméﬁﬁewn by ingoitro cell lysate

ot REPRRER QRN oyt 0ic SRl (B9, aRE SRAPRBr bt of
pr eﬁe%@d)d@ﬁ[@i (Fig ©2ERI THeBakedultsGABIcaaSthat vild'eype kinase

prevailing hypothesis, PKC-Q's uniquely capabl € of
auirspines phKrphasphonylatins, Whariiagdke pinase dead vieesien faitmto do so.
t he, characferjzatjo he, PKC- QKD present evi dence
to%bsi?pr&svft% e S Ry rgiagion as a
turn. ' 1 t1hy [ | i vation

I ogglqﬂs%t%ﬁcg%%%%%ﬁ]}%s gﬁwlﬁ |rf yl at é%%(usadeé(}nlgﬁggat - 3D) .

These studies do not rule out the possibility that in

cells PDK-1 can phosphoryl @eAMBLHEKC- Qacti vati on

| oop. However, in contrast to bacterially expressed
PKC- Q Smit h eMeghanigm of Gatalysisoh PIGH Kinase Domain

B Lo Ot R at e et e (B BRERE 8Tt techafiom of
aUE&Q%?sS&HhX ln%'irbg}?hﬁ%pﬁecﬂglﬁa?ggf’%é 'kYI"E‘JsE%iKE)_ﬂIl%RPK@l@ KD). To

t here , does n I gatory

phasphisy ydtalyitieally aetivé PRENG KM kedlexphesse@add purified for analysis
spectronetry data shows that the bacterially expressed

PKat tephasphorydptios sites. yFait thasastubies; the: kimase dapiagn of PKC-0
residyes,  _The phosphory]ation sites identified in o
th slga'&rﬁ@r' ATN® acidrresidies HOA R APRIbYes Hbtt expresseggnd purified.

i f , d i v.at i | h h .
rur B i PRS- ettt acfisRRustPRe 708 e l0hed fueo o
PEPETUSH eXpresdbn veclor kgl drics; # Resfhosidifé ef RASRE-Hrminus.

sequence honol ogy. Ser6gbis a nhewy identified

auThphodpbacidl seuencesof #heihistdgzaduPIRCrKID is gronédddyin SEQ ID

in addition to the above identified phosphorylation,

Si ',63a(f10reeéa§f the DfarmRAl dhetgiRmiDe aeacgiy‘a@ﬁ derdugt i SEQID

? glélg:?l !&@ffgogr%ty S@bLesh Rt lerrll%tch 9%@@} ebféle}spnela%vas used to
transform E. coli strain BL21-DE3 for overexpression. A 10-liter cell culture at

37°C of an optical density of 0.4, was induced with 0.1 mM IPTG at 25°C for 3

hours before they were harvested and resuspended in buffer (25 mM Tris pH
8.0, 25 mM NaCl, 5 mM 2-mercaptoethanol, 5 mM imidazole, 50 ptM ATP and
protease inhibitors), and lysed using a microfluidizer.

[0154]  The lysate was applied to 20 mL of Nickel-NTA resin for 1 hour at

4°C. The resin was subsequently poured as a chromatography column and
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[0165] The ami no acid residue Thr53gin the activation

| oop is required for kinase activity (Liu et ah,
wdemshens f . 361: 255-265(2002)). Accordi ngl ypcresmnab43281

phosphoryl ation site point nutations within the kinase

domai n were exam ned for their effects on activation

I owpshéd 68gnaiviebphidpthersghat budfer ifioludong Bb syMEmidekdle. Protein

LBy (D eSS BHOER g AN gasolg T rotein was

53 4
A
t eﬁﬂi&d25/\§ﬂ\@ mlsg;sﬂqm YhahRANRC] LN DE, 50eu it ATPYefdrerbeing
538. Equal | oading of the |anes was determ ned by

st rasppiadgpyt Hee applicatind of adinslar gga&wenhfrgtra%rrd\é tw50ﬂ nalM NaCl.
angi-H s anti body e Fig. 4B) tions_of_ thes
c oﬁacrlygaﬁ%%t éﬁé ® Khoyrers S@&E%ia lg r~l3e %ﬁ%@@o?ef and

1? ?ﬁﬁ%{ concen‘??i gvtk' ﬂg%%gﬁ ﬁgg}ﬁ%{ﬁo@ | ﬁg‘iﬁ ng?%n\ﬁtlbgdgd ontoa

S Uhgpdrath ehx cé‘lﬁﬁ{ﬂ\ﬂﬂ’féRloﬁﬂtﬁrdﬂ%}ﬁvag’%&ﬁéﬂlately applied
(SpeCIfIC activity 3000 G /muol, 10 nCi 84 n

phisph by Hopiysepatite coBimnagd waslmda@«,texgslyelgmith.zﬁ m& s pH 8.0,

T NG SARM B T SA fies B ER N Shet BT osp b from 0 to

Fi Ll 7
A R e

t | oa Supedd@520(pios ph(clusmnathr@knamgraphg cbluranediaiyered overnight
Scintj |1 ation cocktajl was ad

phéisphoreaingl SseMdpsrtafd. B3 e el o oM WL ang goncentrated.

SeTSSFY, Nl ASELALA RO B i, 6. s
Wi ¢ BT iRS0REM QBB et 215N5 i NiBTRe 5 ANAVEDIT ! ﬂ@%@?ééol and

there were phosphoryl ated on threoni ne 538 showed
ac@ DO25% Hrn-Bérat 0r25vig £1d) Wwas s ok Hl% driziné gels yInasisagen) and

eed, th sat e activit t ht he
QWS%‘F ‘h% k@ﬁiﬁ&ﬂfiﬁ PETFierEiss sn(eipwfﬂn to in-gel
d f
e& BRE6h ?@h%“?’gg Fibmbgh, 19300 W TREERS Svestigator
at rqﬂn@s (Gemmﬁ&%dlﬁﬁoﬁ@ Anrt Arbdre MD1 E\hﬂmaﬁ{plh y'dhtmh oisareduced
nmotif of PKC-QKD is also required for op

aclw 63@%\6&(1 %r%@mﬁﬁwﬁhﬁ M %‘Fﬁtlcaﬁléw aél@éézaowne of
ro gr#lnjceg)? gi) %aﬁgg %%ggdg'% ﬁrggesg%gléunge{cg&% lt? RanoLC /MS/MS

S ea;ﬂdl 51é1t BEieAY! d0RpRI Wtk ifbadd loht8 h B 18)x !l('ﬁcﬂﬁ' IgltegraFrlt

. Thus, the serine at position 695 is obligatory
f ofol K@ (@@Dv IKPhjecteveacWobiurn, M) thehwaspaakecil with 1hpm C18

ck of ki acti vi tant (se
stz Whimingon SIS T Elke srardenpibirsaved lingarly from 4
ki t%aéi)@ g@l@gn{‘rﬁt( J’sx%&%ﬁ@%a@é‘t‘i’c £487 Y9 Aé?\P%B%deWF'BVO 1 M acetic
(see n contrast, turn notif 7esidue
S@re@@Z@(S’/o dX(SNe bsfab&@ rfinwitiot Iﬂoafﬁrabel dtyp5amd. /Thirb 3dass spectra
were collected using a LCQ DECA XP ion trap mass spectrometer
(ThermoFinnigan, San Jose, CA). The MS/MS data were searched against
PKC- for differential phosphorylation modification on serine, threonine and
tyrosine, using the Sequest algorithm (ThermoFinnigan, San Jose, CA).
[0156]  To aid in the analysis of the mechanism of catalysis by PKC-6 KD,

various mutations were made in the PKC-8 KD expression construct using site
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aut ophosphoryl ati on (see the S662Anutant in Fig. 4A),

while the turn notif residues Ser676and Ser6g5have a
wW@205/060918 npact (see S676A and S685Anut ant s i NPEI/YS2004/043281

4A). [0167] Thus, nutation anal ysis denonstrated that

both Ser676and Ser685in the conserved turn notif

padireatedymiutqgeoesiki(usisg afkihedmaorerailly feaalle@din($edagene, La

Fig}s 4A and 4C). It has geen reported previously that

b6 £6N- ntheateauaneas aft ewptatwwew Goadis pRstuencing.
s N L

COMLENC KO Ry 50 AR AL i by

PKRnQuncd)lommi kinas¢ assayh aftenprieein gHtosgptio b rBh':%ford assay
si nal observed here for_the S695A jn th Ki n

Bialdx avyikahle frogn BigRad, derapies \Ciht Brie Y, tyitgs were

R3¢ RSN B e

r eﬁHHdI{lf%ld)t@ecﬁWﬁf‘éiﬁ{érQHe ﬁfltl?'ﬁ aﬁ(@@tdn\fiﬂddg c-5|i‘ﬂ1§1erc1ally
feature is also unique to GAnong ot her

i savaitatde fiom Cell Sigrsadingf T@Ihﬁot@gy (Baverlyi MaM/mt thetanti-His
Ser695a d Thr 53gaut ophqsphar tion are _so a o
et A R I@é&%/réaiaﬁ%% @S?}(rggggt Ein 5%
acmo\{?)te/r[cgs T%Qn Olog/descrl bed as a "catal ytic

t con

conpet en ormation" that exists prior to cofactor
bi [disp, Mb@iﬁp&ﬁbﬁ[ét gaituaﬁbs raRealedRBAT PKE- @K‘[ﬁisySI S

steps (Newt on, ochem cal Journal. 370
36ph637gl(cﬁ‘§70ﬁ¢d AE(B’K@-@(KB&EIXPBK@KQ(@&E icarrse buhint E. anlij where
|s likely that a ophosplporyl ation of both act|¥at| on,
r%ﬁb%% ls%rbﬂ%ghr@"mﬂei mé%ﬁ%t Hegnpessrestiogeetry finding is a

thxgeaa%ﬁé(fyéfhﬁlts %1 &a‘E{b Si :éé(?}r} 683 Se?l ons%u P (?Iff;l%dmted

t heaex pasgben tlecimitto RHEsehen@ds 41 Joed DRityREhowever, the
mechani sm st udi es were next undertaken to exani ne the

ki edecudan mRge determiratiasy Eﬁbl\/b%marsda 094 Baltansend 42,173

ol RORRERRCER endtenies) SRR hieffyd PFacigffgohorylation of s or

PephifiRS abRRAnIH) cSlF SBBS. IABD Eﬂé@rc%ﬁaaa@ Qﬁéggx%n%eéﬂdﬁﬂ?l% the
source pi 1 FARKGSLRQ substrate pseudo-substrate PKC

12cH¥raetepizati@n BFRRKSSKRIKMOdasphoatlatips e WdFigLdA shaive, the

g K17C@\}é21 821dgrlngt11r{jlls?iocLa§eR§ %ts"czll\(/le Sruoegltnrsa;riu%e{e%glrl?gg, %8ﬂcs)’v%ed by two
cofactor binding C1 domains, and then the carboxy-terminal kinase domain. -
The conserved phosphorylation sites (i.e., threonine at position 538, serine at
position 676, serine at position 685, and serine at position 695) are indicated
above the schematic of Fig. 3A, while the PKC-6 KD N-terminal and C-
terminal amino acid residues (at positions 362 and 706, respectively) are
indicated below the schematic.
[0158]  In the mass spectrometry analysis, the m/z ratio is the mass/charge
ratio of the peptide, and z (the charge) is 1. Thus, the m/z ratio gives the mass
of the peptide fragment. Mass spectrometry product ion spectrum analysis

indicated that that Ser,, is the phosphorylation site.

695
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Fact or 4 RTPKLARQASI ELPSM substrate
| ynphocyte-specific 10.84 protein 1 5 FARKGALRQ

WO o568 pseudo- substrate PKC 12. 01 al pha [ OA@GB1S2004/043281
Peptide 1 and peptide 2 are substrates derived from
t he pseudosubstrate regi on of PKC-a. Peptide 3 and
pef158k 4 B, Hig. BBethofwstimetpredphitisplspeytrati ofithei peptide
serum resIQIonse factor (Heidenreich Bi ol .

o PSR AN Bk S aamrsh s Janscs oD A P Fich

b TS5 G R B85 8o R 5D P BECH the produc
[Agﬂggs}pé;é?&nle ?ﬁ ggt%?pﬁjt(ﬁ:ﬁ Jé%’mﬁyﬁ%\gﬁw (spanning positions 681-692)

phabmHasi60148y and indicgeERrhat SexpHs thy phosphwryiatinresiteridig. 3D

| act at e .dehydy ogenase (LDH), . AVP- PNP, L1
S P EBrapekn o thbaenas THEGEEDYIRPEILLGOK
Ch 1 . ) } , i :

fBafifing Positichs siEH5D e 2 10801, "hE BRUUAER spectrum of
puFihabeiadidated éna ppesplidiawonthiepepifye, abribapinditibd that the

CA) or Open Biosystens (Hunts ville, AL). The ) )
enﬁbﬁmh%y&éﬂn/ﬁl@sw&be%hmﬁmrEéwassaathts that dierfystaie residue at

coupl.ed RK/ LDk 4 1 aob.l oyed. s trophot onetrically

C O PBEOR A0 (ratRd B Y s PR PR B e

st pnger d reag! ey &optRbideke StndhAALRE tuMPs0tiR 5 Edvere

out in 25 mM HEPES pH 7.5, 10 nM NgCl 2 2 niMDTT, *

B oy et o0 i 25 8 S
. . ,an | a I nNal Vv une

o.DQ%?@s fpectiqaeipkEid §obdetrst any phes Sryiatioiat e Ser,,, turn

0. 128 MBdiAlied. gl?e%ea]t%t HBIIH@I(%%L%‘JEV H oNexPr S AlMERbtifs, Ser. . is

viscosity studies were pertor St eady state kinetié¢®
paliketgtto ibe awtophokptherpiatet] but thisdés hof éeitledesicthebestudies, as
above for the enzype kinetics assays containing varied
suefles Wap ot dgewiedhin fryplic pepbideo” - 89 . Rel ati ve

e UBEE oy YRS SIS bl bGP B Gl R Tl the
2, a&imomlzso%msiall;aQum@@mgho@yla?e%p@e@ Fid1gpN )@dgﬂ\ﬁ_htﬁ’cture
W

vi sconeter. Buffer with no viscogen is 1ndicate h

a detpemgmatiqut ofthebaciniallycxpiressgd kG 9K Bywndimmaesthe Thr,

o1 et OB R AP - BRBlde. A4 50409 (2004).

I L s T S R

ACtHe(hctiratlod 166p tE\bleaBplishylatBby #23C1 EBhlendran et al., FEBS Lett.

R Ak R (A i Cood et a, Scibmee 381 20422045 (1998)). Indeed,
previous studies of the kinase-dead full length PKC-6 mutant K409W have
shown that this molecule is not phosphorylated at Thr,,, Liu et al., Biochem. J.
361: 255-265 (2002)). Using the HEK293 cell heterologous expression system
as described in Example 2 above, the lack of Thr,,, phosphorylation of the
K409W PKC-6 mutant in the cells was also observed (data not shown). This
finding implies lack of Thr,, phosphorylation due to the K409W kinase
mutant’s inability to autophosphorylate. Furthermore, the K409W PKC-0

molecule’s abrogated Thr,,, phosphorylation correlated both with lack of in
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peptide using a gradient of 0%to 100% 20 nM phosphat e
pH 8. 8/ acetonitrile (50/50). The fluorescein-| abel ed
w@epsiemisvas detected by excitation at 485 ranP@mnus2004/043281

noni toring the fluorescence em ssion at 530 nm [0172]
Substrate kinetics were next determned. To d o this,
davirorelldybate Kinaseqittivitgnarld tndogenomsl IKKw/ phosphorylation (data
M chael i s- Menten kinetics or equation 2 for substrate

i nAPHSRAWA): Vm S ] V =rci 2 (2) Km+ [S] + - where S

ol 088 o el v RchReP eV i YT BReHa! ko PRGnd activation

co , i b aen
PR HBpRHR PR P RBc MBI S B s, 21702
0b {2000 de@dooal dt alisSdience AST: @04 2+20415.(1998) ) thepepiiltsios rad

ATP and were fitted to the equations listed below v
k, SpectrampetRyBpalysis.indgptipg that eithey Threa9r Ker.apéthebacterially

| EphriseebP bR i aeSiory BT bt aprisils B2 Figs. 38.3D).
' CTRRIL inf BhitiexiBniREd )1/)5%@&erag%srdﬁm#fe%haﬁé’v@mthe

peptide, respective and Ka is the dissociation

cophosptiorglatéd Thogih ey drdgearobphé intefdXtiohb wikle thensitde @ahain of the
reactiQn rates were ohtained either as a function of )

pr BERsedngh i (Xe gt ¢ abBigk Ghres prtipd POHEYSM0943004)). This

f ' fi. - i.nahi:-bi t.i - PNP t e ..
e R R e T

| Sa@ki8otRIGCRdix B@&mvﬂ&hm%lé\éhk@ﬁ?cé%ﬁltysis (Johnson et
inhibitor. In the case of product inhibition, the

nodl-, (el 85d 149:HS8 (1906))i s hel d at saturating or

nons ratjng. | evel s, ile in dead-end. inhibition the )
nolVi8 | odretious Shidier Beverubaaet ? GrialytigrqraRefet catformation
da fil & it .1 nhi bi.ti. del

YRR L STBEYE B SR B prorytaea

( e@Ualia) £)C., Blockdmitil gamnel, BV@:\%lei(Qoma')f. nIZDdel'

(equation 7): vr vhi[s\- (5 vV-T]s (6b) km

| +phosphorylates PKCs and other AGC family kinases at the kinase domain
activation loop, as a required modification that precedes autophosphorylation
occurring at conserved sites on the hydrophobic and turn motifs (Newton, A.
C., Biochemical Journal. 370: 361-371 (2003); Balendran et al., FEBS Lett. 484: 217-
223 (2000)). The results presented herein reveal that in contrast to the
prevailing hypothesis, PKC-0 is uniquely capable of autophosphorylation.
The findings presented herein on the characterization of the PKC-6 KD
present evidence to support that in addition to the hydrophobic and turn
motifs within the kinase domain, the activation loop is also
autophosphorylated (see Figs. 3B-3D). These studies do not rule out the
possibility that in cells PDK-1 can phosphorylate the PKC-8 activation loop.
However, in contrast to bacterially expressed PKC-8 (Smith et al., ]. Biol. Chem.
277: 45866-45873 (2002)), the findings presented in this Example show that
PKC-0 KD is capable of autophosphorylation at the PKC-8 activation loop,
and therefore, does not have an obligatory PDK-1 phosphorylation

requirement.
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-1+ [SfIl+ v =V I[S] r (7)where Kaand s are the

intercept and sl ope inhibition constants. The data
wWowrs/062988 yzed usi ng Sigma Pl ot 2000Enzyne Ki nBCT/US2004/043281

Modul e from SPSS Sci ence (Ri chnond, CA). [0175] Table

Il provides a summary of steady-state kinetic

palGled] er sThomashspestrametey dataishumms tham thelpacteriallyexpressed

absence of peptide. Table II: Sunmmary of  Steady-State

Ki FR&-PKIpdy awtopbesphenyilatgd as plono@ninoagid gesidiiess The

oSO ER 818 e T b Bt b fihetly iiidRustrophobic
0. thdkff Set, 3RBmMBA! Ser00ANANRREAbA U6 FRE,, brAhr2] Thrd motif
51 000 pepti de4 240 16 14 1 58 000 ATP b 49 + b 18 +

1 Se, 066 wikesatad B @tryptic pepdile2tteoghas Hikety aled and
eptide2 fit equation (2);peptide3 eptide4, and .. .

T Bhp iy g0 Resanop BT PRI IOBE. Srbetre NERTY Fatified

as i i . ] : i

Taif torHRRpRERAS BAEREe S 3RaR) Fldhlylin SRRHT it sbove

hy titepitifieelpHoldphbiyiatioR Sites, eitdéas( @ aldsitenal hmihbaridwsidues are

peptide is present (18 sec 1). The Kn for ATP of 59 nmM

( nauisphosphyrdateddnitmat detected by shesedeguparee 1) shows

th ereni s_no signifi.cant..dif.ference i.n the bindin

o (U681 Tl e AtR Tait b ShE BSFydtert el 1o Med for

St o i e 1 . d t .

B B L O I T 700 (00! fiscgrdingly, several

pephosighotybtom siteepding hreghatisanwiidin BikCkiQase Howsdineecref

420 nmM and. 240 . respect.i vel I n_contrast, Peptide
1 R¥AmInssk fog dheit Rifeds RmASHaEOBIoqp EhppuiePhiosphgRylation. To

re I yel Y., AR DL n.

RUEK, ok SRS ) BISCATA! o YoM wgye

t h&ssﬁ?é& b?ﬂ/%&eﬁ?BIdtﬁﬁ% aﬁa@@% usidg bRk Ta Pﬁ@@leﬁantibody. As
am no” aci d substrate peptide pref%rence of PKC- Q

[ Odofin lont Eige4A | owglyythe twidd -syyhs PKar@ KD prrditetri aind three mutant
observed with the [ onger nore basic peptide 2 was nore

pr BReeRetiee g PhORPhoRplAtedt opéhr Rabsine at position 538. Equal

loading of the lanes was determined by stripping the blot and reprobing with
staining with an anti-His antibody (see Fig. 4B). Fractions of these E. coli
lysates were also subjected to lysate kinase assays. These kinase assays were
performed with a final concentration of 83 uM biotinylated peptide substrate
(FARKGSLFQ), 166 uM ATP, 0.5 pl of P* ATP (specific activity 3000 Ci/mmol,
10 mCi/ml), 84 ng/pl phophatidylserine, 8.4 ng/pl diacylglycerol in 20 mM
MOPS pH 7.2, 25 mM B-glycerophosphate, 1 mM DTT, 1 mM CaCl,, in 30 pl
for 30 minutes at room temperature. Five to ten ul of the reaction was spotted
on phosphocellulose paper, which was then washed three times in 0.75%
phosphoric acid and once in acetone. Scintillation cocktail was added to the
phosphocellulose paper and bound radioactivity was detected with a
scintillation counter. As Fig. 4C shows, of the various PKC-6 KD mutants
tested, only the wild-type PKC-6 KD protein and three mutant fragments
there were phosphorylated on threonine 538 showed activity in an in vitro

lysate kinase activity assay. Indeed, the lysate kinase activity correlates with
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(Table I'l). Therefore, the kinetic paranmeters for
PKC- Q(peptide 1 and ATP) were exam ned at increasing
woOs/ 069 ent rati ons. The results of these st UuPBEESADL043281

shown in Table I1l.Table Il11; NaC Effects on PCK—Q(D
St eady- State kinetic par arreters g 'El]\ appKm ATPa'
kcdt&ﬁ)@nmﬁpm@phpdﬂated@hrempeﬁ 8(pThryy 4¢Mtedsa¢he1)ysate for

129 64 50 58 +
sm\%chw 1t .%P#esé?‘g n?‘éfintrs @@H‘P@@e ?@%4‘% a?é‘g 4 3.2 1.0

> ﬁﬁ%g 25 rinelft é?oéltlon%%l) C”"S rr12the @t&ﬁnﬂa?%rﬁphoblc

pepti it to equation t to equation
[ Odnesif &?I@@mu@ albelkguiréd foﬁ&pt‘h’ﬁﬁl SARERIY Bbpon of
NaCl is increased, both the Knfor ATP and the turnover
of amﬁm@f@ﬁpb{mlamm easvidenghil by thesigaificanthepeduped bignal in the

P e AU L PN P PO ARG L heSeRigat Postton 695
ef {gﬁft teﬁr’tosalfgﬁhﬁ?ﬁﬁ: : %A? hThQQ thd'adrife 99}%551%3 B95 lfk.eobl ligatory

ate conbi nes e erizyne in on- product

or fotgadc IR DCaRRsEXctivih 8t Haknistatdd b dy S 1RR of Refis¥@dtivity of
for the preferred basi ¢ peptides 1 and 2, but not

o b’d‘@rS)@&Af wiutamteseeS&5Fpmutant indfigi 4#ek r@udnﬁkﬂtl(esmectlve and

le Further i nhi bi.ti.o
{ okt gead bl EosA ARokEhT ISP dineiR e Thgd #Fand 40).
buff Edntray Dich 3h&tif FeBidRIeldePn) i¥HidbeRSR e 46 Bo Btivh Thr,,
as the Nad concentration 1% increased to 250nM (sée
Tahhtwphbbphorfyldfi®] (sebtise SAEMA endthht BhEl\gSélAm,abhﬂe the turn motif
increases_ in buffer NaC concentration increased
PK’(S’-S SIIST $:ANAATI salial & HBak i JRPact(sRe vEfoA Aﬁduséﬁﬁé mutants
el';’i%t? ?ffect was al so observed on peptide 1

e’ inhibition. As the NaCd concentration
l nmea]sed THREnRItRESK ahglysRitdphbnNrated skatMesth Set /) and Ser,,, in
peptide 1 di mnished (seé Table II11). The nature of
t hthesminserWddGiuyn amatifi pagtielly @émpacinkinesphinctioorafahe FIKC-6 KD

CreeRElind A sofl 1cor fubasiceodepars Zn'xé"?%ms& 3t g e7eA mutation

f ag t?lelfﬂlltlé}%tﬁ] ﬂ%%éé“&oé%fn& ?fEPE meg %%1"1@ S695A
(Cacace et arterly Revi ews o ySi cs

24hudation Pthe) fullllbeg e mbmculﬁ@du&h@ lll:luﬁfas&QictlﬁﬂbrtbyCﬂﬁ% (Liuetal.,
the enzyne nor _denature the enz wever, I ncreases

| BioflEn dral: 2%-eRa(H008Y. Mihe mBatitel acoURiOR e SaIRA reported in

_efffbemclteeg@l tﬁ%sé,glg rcrgrt’tsllgtgng w1i.!hoa{1 nﬁ)adesfc’ pflgérg}t(o—?hr§8 31gna1
observed here for the S695A in the kinase domain context (see Fig. 4C, the
S695A mutant). This suggests that Ser,,, mutation results in loss of optimal
Thr,,, autophosphorylation, consequently resulting in attenuation of kinase
activity. This feature is also unique to PKC-8 among other PKC isoforms. In
the case of PKC-, it is likely that Ser,, and Thr,, autophosphorylation are
somewhat interdependent. A PKC molecule phosphoryated at the activation
loop, is described as a “catalytic competent conformation” that exists prior to
cofactor binding, autophosphorylation, and substrate catalysis steps (Newton,
A. C,, Biochemical Journal. 370: 361-371 (2003)). For optimal PKC-8 KD kinase
function it is likely that autophosphorylation of both activation loop and
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123: 11472-11479(2001)). Wth the tyrosine kinase Csk,

the addition of 50 nM NaC had the effect of
w0 pseedisig the Kmfor the substrate pol y(Q y, Agr/ps2084/043281

negatively charged substrate; however, there was no

effect on the Kin for ATPor the turnover of the enzyne

i ' o389 &gﬁg 94). In

hy?ﬁgﬁlg%@g n?)‘%ﬁch}%at l%Q]%i,estt e (lmr?c:(raggse [ %mf tg\ﬂll'g may be
coafarasition”of two possibilities: 1) at 250nM NaCl there

i s.nmore productive hinding of peptide 1 to.the enz%/h -

e

[016Bpb bhi Havipgestahlished 4ha phrepherysH i sitaralatienship of
refl ection cf ua mfor ATP; or 2) the
expfrsselate Pkor KiE Eelflad i AEchait i gre next
undéPakedts exérﬁiﬁ%efléﬂﬁ‘se%@il?ﬁc ASacBBAL ITdfe rﬁe_ptl&e dubstrates
possi bl e that the observed increase in Kmis a result
inwdstigateeor Mt 0 deirmihigathe kindtivompelsaiibm! dtPIES-6 Miet h
the peptide 1 substrate, ion-pair formation (Col unbic
showndpd@ablehs) may be inportant in the binding of this
substrate to the enzyne. At pH 7.5, a basic peptide

such as peptide 1, would have a net positive charge.
Ther ef or eTableck: Paptidgs tised fia@ssaysneghtfieCiKDwul d

Peplid@it issAueme k C, R R, / . Am CH8WCSoc. 123: pI

111472- FARRGSORY) ). | f i on-sudbtrafeor paeudorsabstirate®@KEs 12.01
to the inhibition of peptide 1, theglﬂ@fr easi ng
substrate inhibition with increasing Nad is

consi st | ni ng of . the, Col unbic

27 ar st U RCSLBRERY P " G bhtRleng PoRR i HRgFete PKC 1231
mechani smof PKC-Q the initial vel éfhdy of the
reaction with varied ATP was determ ned agai nst fixed

3vari ed [dORGIeSENMat | ons of pepbsidetes uSetumatRespbonddOnM  8.75
NaCl . The assay was first done withg ide 1, however

BERY:
the re ' ' - Bur | ot s difficult.to
Yinter pﬁﬁﬁ%ﬂgk@gﬁﬁ?ﬁi 18 EB@?ﬁeat WRE‘PBWFFS&WC’(%M a 1084
not shown). Next, the intercept andpsdiepelrepl ots of

5the Li mVRRGALIROrk pl ot (Aehibsteewnpsv@dE sbstiatedC  12.01
agai nst peptide 1. [0181] As shown L} 9s. 5A and 5B,

ti _at. 100m\ NaCl, wer e, non- | i;near 4 The i niti al
10788 o i L ghe TP RAE R ¥ s TR PRLRA B b e 3
pséﬁH&hbh&Sfét ﬂe%%n SPPl@Ctdc.OPg%ti&'@B'aﬁﬁ eﬁ idPNSRY N PHEM
versus fixed“varied pepti 3 concentrations resulted
theé phesphonyktisaditering spairhaespamsedadton deleareiBhekalpl] oBiol.
(data not shown) t cates a sequential kinetic

hat i ndi .1 a
Chifactni 430 150 0 hand ﬂ?PoPthmkah@il siteap Ipmpdyagyte-
; The. i Mt i al )
ol SR AT Wt P L2755 )
[o1beC . R e&&?merlahea_é S_§Ea2§‘,| ATPOATERS Fatd1RA00! i fdseNATP,
the substrate inhibition for peptide 1
ADP, phosphoenolpyruvate (PEP), NADH, pyruvate kinase (PK), lactate
dehydrogenase (LDH), AMP-PNP, acetonitrile, and the buffer HEPES were
purchased from Sigma Chemical Co. (St. Louis, MO). Peptide substrates,
inhibitors and phosphorylated substrate peptides were purchased from
AnaSpec (San Jose, CA), SynPep (Dublin, CA) or Open Biosystems
(Huntsville, AL). The enzymatic activity was determined at 25°C using the

coupled PK/ LDH assay, followed spectrophotometrically at 340 nm on a
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(see Table I11). The resulting Lineweaver-Burk pl ot
produced an intersectingpattern as well (data not

wWGE bmdng2o1consi stent with a sequential kinetic meErhsawnsms2si
when peptide 1 is the substrate. At high Nad

concentrations, intercept and slope replots of the
Li Maolecwler DBwides mlateré(aq‘gt. Thewrindagd resstiope pxdegpd wihere

A el A i A St e
TR IR TN 2R ol Pt

| NN AB$E Anldonin®/ PEFE g b ir@l doRfhe of 0980 milN€The PKC-6 KD
di ssoci ati on constant of ATP fromthe enzyme- ATP

conphentrafion Waicdf béiWeealit Hioneg)/ mt taBRStMigafl]l. was 321
+ tog rr}\/l in contrast to the Ka of ATP aém_loomvl NaCl of .
1181} mv Nexl solvent pissesitvertidigstrergperfarmeass eStead katate kinetic

f Foni.c . th jes. i Tahl

| 1 P BEs bR AR R Bleblsfer SELBSE Moo P G izyme
ATRirasich BSsalyk c8htastigl vaie]l s1rbie@ -35%)@tFicoll 400 (0 - 8%).
Accordi ngly, the substrate binding order in the

s e Retattvieadol et atiscosities® Hawesnd etasmired indeipdicatenethtive to 25

Q@%Egﬁs&?ﬁ%ﬁé AR, g:ﬁgﬁﬁﬁ%@@%@ F;?ad at 25°C using
peﬁlg IC%W%II(& $8EohdR:E Buffer WitR nﬁﬁﬁgc[o.fggfl i P{H'pétEH With a
st udi es. eoresults of the 1nhibiteon studres are

sheupersaripad & The cd@iligg éNzymbspdterowaPahhffecteddjcthe presence
Constants I nhi bitor tépe substrate pattern 1 Kn

Eqoéthiese visvpgansabiip eectstuditpwitieaTPyS Bnd4ragact inhibition
O AR A et B S Bl e e
DoRSRRSEPR sl gl At 01 G i 10043390y o0
7 42DPEAVRHASPhdegddtedAdéptiid2R2@s sepmrated from non-phosphorylated
peptide using a gradient of 0% to 100% 20 mM phosphate pH 8.8/acetonitrile
(50/50). The fluorescein-labeled peptide was detected by excitation at 485 nm
and monitoring the fluorescence emission at 530 nm.
[0172] Substrate kinetics were next determined. To do this, data were fit to
equation 1 for normal Michaelis-Menten kinetics or equation 2 for substrate
inhibition:
o — Vi [S]

" K_+[S] M

Vi [S]

V= 2 (2

Km+[S]+[S]
K

i

where S is the substrate, Vmax is the maximum enzyme velocity, K is the
Michaelis constant and K is the inhibition constant for substrate inhibition

(Adams, J. A., Biochemistry 42: 601-607 (2003)). The initial rates obtained at
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end 29 AMP- PNP dead- peptidel -end peptide5 dead
peptidel ¢ 10 + 5 end 3 peptide5 dead ATP uc 1100 7

weos062000 peptide5 dead peptide3 ¢ 4.4 + 5 enpCOUS2004/043281

NaCl concentration held at 100mM b c, conpetitive; nc,
nonconpetitive; uc, unconpetitive; -, no inhibition
obsarivaslfiredDadAcdnittation eqegitides andnAEP addAVErefitted &d the
0.1nM e peptide3 held at 0.5 nM peptide3 used due to
| owqitatiinsdégped below: pepti de3 used due to substrate

i nhibition observed with peptidel [0183] As shown in
Table 1V, AWP-PNP was_f d to be a conpetitive

i nhi bi tor of ATP V\V;,ap mfﬁﬁ| ue of 228mM There was no
obser vedf‘r | ] “f? W@ver sus pef®ide, at
saturati ng ‘Lglep f itor, peptide 5, was
shown to be a corrpetlt|ve i nhi bitor to peptide 1 as
well as peptide 3 with Ks values of 10 nMand 4.4 n
respectively (Tabl g Peptide 5 was further shown
to be an uncon'p tnh,ﬁA][ |nh| bi tor against ATP with K

val ues V). These resiPts are
consi st ent W igéligﬂ[%gequenti al addition of

supstrates for PKC Quwhere ATP associ ates first w

enB1A8] f olIngheabaye B‘é‘ﬁ%til% [4bawd [Blredhe éorﬂ%ltmf ATP
e T T

| Nhdsbiétivily paid BT RSthel dibsobiftidrs@shstait f A ¥om MEPERESmMplex.
found to be a conpetitive inhibitor against ATP at

salQ174l i ngThe pitigbreactipn hatas mreﬁbmedrmthebas a function of

DR AT
Pef b iRd (AMPIN P?t H @MebOS A& & sjlmraté‘ls held c?n%rtsﬂt while

non- corrpetltlve pattern was observed with a Ks o

mMlensthar Suvarfed24)thingdl Lﬁ&eesﬁghjoacér\&atld'ﬂmfenhdﬁtdrt dn the case of
with ADP rul e out. a random mechanism as is depicted
scREMfIGH &fibition, the gongarieg gubgfratecis rliseﬂi ﬁb@ﬁtumttrrg or non-

el ézﬂﬁfatﬁgsl%ggﬁ%hﬁé irPAESH 6d (R €L the non-varied substrate is held

at saturating levels. The data were fit to a competitive inhibition model

(equation 5), a noncompetitive inhibition model (equation 6), or an

uncompetitive inhibition model (equation 7):

Vipax [S]

&)

) Km(nl[(ij}[s]
be Vs [S] ©
Km(1+7[£-j+ [S(1+%J
I -
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schematically as Fig. 6A) or Theorell-Chance (depicted
schematically as Fig. 6B)kinetic nechanism wherein
waADRBsoe9the final product rel eased. To furtherPCT/US2004/043281
el uci date the kinetic nmechani sm product inhibition
assays W t hphosphopeptide 1 were perfornmed. Due to the
subgiet@ke andKibate the inteseaptathdvdlope jirdybitide constadmds. The data
product inhibition assays were done with peptide 3.
Phws:pda apaalgtzédi aisingBigne INloh 20ehPezyme \Kaneti¢s Miodole frbm SPSS
gtlde , Wwith a Ks of 1700nM and a K of 1200mM at a
cendd (V]i}clnﬁbndoﬁé\ént ration (Table IV). At

n uncorrpetl ive pattern wa

E@?@ R DY e AU BRI Rb SiHE Pl den et asagmpters for

p ep tgdé(g\é[e ﬂiﬁbéﬁcf QT%%I tﬂgt"?g%% nﬁ?ﬁbf%gl ag gt/ g rating

resul ts are nore consistent with a sequential ordered
Bi - Bi nechariahle IhSumMaky af Stéwmly-Stite Kindtic Parahetesed

(segyfdy. 6A). [“ﬁ The rate of the?phtgspho tr@ggfer
s e

ste he cata vvaS|n esti gat sing the
;qubﬁprﬁ}e AT A :-'md( ?‘E rpclgll t.g t hgcp q(Mrﬁ g

arqaeptmm in Tabb® M).8Tabl%&+V; Thio ef 26X upon 2700 000

%@% ddi netic Rayapsterid Nad] M Asifdas s PgS rsa@oooooo

apme :}OO %15}1 24 120 9 2.1 appK 1699
9 1305 rate E)O 179+ 5 1.60.1 11 rate

tidedq 1.3 @4q+]1§6 aldbpti del used in assay
ratAgTPb peak areaAfreéacti al8tiine in m nutes) ([er&é}brﬁ@p

nl\/pA{rf)éL86] As sheyn g n Tadpi&ﬂj pSubsti tution of 7gpp

e e o B e R v i, P et and ATP B o

re@smatmn(ﬂn)th ATP is 112-fold and 146 fold slower in
Ot Clis f@;e;{fs&mm@y, respectively. However, the

d [ HPLC only diff d
,?JMB%@BW& il 250, U3, TP only e
th . tri but t t f
G NI CRE A e EE
g ST 1, Rt e 1

t hiex ™5t Whiy K tfbe ATIRCH{BH sulo@gerpepticiep and a9qiNIHet saturating peptide
macr ovi scogen Ficol | -400, M crovi scogens directl

af Dehowsihagtherg ds B signiticart ditfereace %@W@&J AFE in the
\S;?é%egh%{gs (l)fc pepstfzdet sh %s&‘a% the gteaé{r Shte Rhs 1rc\f)ea1g'ar\§1\ne£ers for PKC-0

at saturating ATP are listed in Table II. Peptide 3 and peptide 4 show the
highest K, for PKC-8 with values of 420 uM and 240 uM, respectively. In
contrast, Peptide 1 and peptide 2 have K, values of 6.5 uM and 4.3 pM,
respectively, and cause inhibition of the enzyme at high concentrations (Table
IT). The lower K, values of the more basic peptides 1 and 2, implies a basic
amino acid substrate peptide preference for PKC-6.

[0177]  Interestingly, the substrate inhibition observed with the longer
more basic peptide 2 was more pronounced than for the shorter peptide 1
(Table II). Therefore, the kinetic parameters for PKC-6 (peptide 1 and ATP)
were examined at increasing NaCl concentrations. The results of these studies

are shown in Table III.
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(Bl ackl ow et al., Biochem stry 27: 1158-1167(1988)).
Macr ovi scogens causevi scosity effects seen with a

woe@soemier, but do not significantly affect ter/us2004/043281

diffusion rate of the small nol ecul es, thereby serving
as a control for the mcroviscosity effect observed in
the assay (Cole et ah, }. Biol. Chem 269:30880- 30887
( 17abje III:INaCE Effadts ot RCK- B|Ki§tStea<bja-Smﬂenetlofparameters

Pep[(N;S’@l_]la pKi, 4623, anﬂat*ATP wer eaﬁﬁ{n%m#‘ed Kl}epnaezc
increasing s ent Vi sco A. % and a rM

vi s@osi ty on25tjh@ Ki net i c7|531%18ret er§4jk4ﬁ2 and k829 Kot
wer 50 pl ottedo'ga;ggl nst rel a8 kve viscegi#ygof thexdufger
andjfg t to a | 1 hear regr?§§| 10N. [0%%84]}<5| gs. 7925

/

show t he sol v?'nt Vi Scosi effects cat and kCa
ith
vafata(mmem&pqmdelvmth ATP held at 2.0 rrM Fig. 7Bshows

kcakf t T(IT at 0.125nmM peptide 1. Fig. 7C shows
the at ffect

th varied peptide 3 with ATP held at
shows the kcat/ Knfor peptide 3 at

Bﬂ‘éﬂg Aig&ﬁwv@m*fab@ s B eatehateT Nit perschsed

| n r

16O PSR e,
I ngepades ré&QﬁM MRl v ell ) comstaRa IbAl sﬁl‘ ﬂleFfQ@ts oK Chewere

cl osed inverted triangle symbol (T I cates 250mM

Na&ilso i ¢stigateskln gxangung thodlaClie eqta@in eubstrate inlpibition that

it shERR R SRR PR kil e A BRE A o Rrpductive or
k' A61d-enARbAPILLN Suﬂ_ﬁf‘e[tg iMRBithdrd Wa@ oﬁgéﬁ%ﬁ 81 tﬁéggreferred basic

enzymatic rate in the presence of nmacr ovi scogen.
Aspepieded Land 2sbwisnatyobsertduefos the hass opﬁmaﬂqmp&dela 8ramd 4 (see
derate effect seen on_the Thi s

se@ﬁﬁsél hurfhesmogesubgtaty lﬁ\hfhieoaagfﬁ é‘él lm%tcbbmgseendent

o T i bl ofe BERE SRRl UM BRI i B
t heiravslidsiag e Waid1RBntéaa b3S ihereds&dtto 250N rweetmﬂe II1).
product releaselsFartlaIIy rate-limting (Figs. 7A

an[ﬁ)lmi) Ahps) Tablefl h@wsdhmt mo:ma@as gxbuffer @gn@entratlon
kB I RCIRK o STl e e R i
Stét?éﬂg{ﬁ%?fegf sﬁié%st%d; i eveeld‘:&{'}pgﬁtlggtl%hgiy Sug}shbltlon As the

VI SCO anal ysi s a st trate

t hBIaCdit@n@fntmmuntre‘aeédr&he gubstsatbdshibitidh absérhed Iveitle peptide
of substrate dissociation, while a non-stick

sub étmmléhewl {see dnbleddl) aThemaguie: ofdhe saly (A aCékaréi its péfact on ion-

the .r roduct .far 986

gk B iRt ERe s BERE I et R ERlony” Motetipl he

VoHofBeisWr s%ﬂb@b?&ét%m aibhs CN&CPfa?ﬂs il R& i pBiht of

&Sons, New York, NY). The relative effect of increased

S olkmtmps:mmd{ cha:misopy((b&cakmkt/al KQugriptlgtReedtuaghBloghysics 30:

' eiﬁt_i%(? 1997). Therefore, NaCl should not salt out the enzyme nor denature
the enzyme. However, increases in the ionic strength of the buffer would
have an effect on the formation of ion-pairs (Park C. R. R., J. Am. Chem. Soc.
123: 11472-11479 (2001)). With the tyrosine kinase Csk, the addition of 50 mM
NaCl had the effect of increasing the K, for the substrate poly(Gly,Tyr), a
negatively charged substrate; however, there was no effect on the K, for ATP
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sol vent viscosity (Figs. 7Band 7D). Wen the effect of
m croviscosity was plotted against relative sol vent
woe@sneoty for peptide 1, the slope had a {kJKeen/usmbuet3281
of 0.86 in 250nM NaCl (data not shown). Data were not
obt ai ned at 100mM NaCl for peptide 1 due to the
s ubs theatvenowér dfi the enzptyed Codaletat., |. Bioli Ghéra. 269 BORR0R30887, 1994).
tide 3, on the other hand, shgwed no sol vent

thy @a,ﬁe of PE&-O 3t DetheriperepemincK stareh P mqyrbga remylt of two

§§?‘““§‘5 0 o TR 1RGP AR by BrdidiiEipding.of peptide 1

kl &etheceﬂ?ﬁlr@nmnfa &ﬁp%@hnh 'tH@%(e%bB@M%dki@ﬁrieﬂecnon of the
reported (see et “al, Biochefiistry4l: 29-

113@11@12593)1‘ ATBuge?) the in¢readi mabam—strength efﬁ@ts%TB,%&arged
(2003) ; Chen ﬁt al , Biochem st r%/ 079- 2087, (2000))
pK@}l 19te.Anithe same BRRS aﬁlRﬁP§ def. (1 1HBpssiIE Sha ¢ dbberved

gﬁ%@fs% t1s Q'rgghl@?{da cOMN Pt ? t'h‘éré li)be t%"i%(%sgﬁnhﬁes With

"I'Tnes 1 ntersec |ng beI oW

or tiieﬁpé idelheulpatdtef idnisaitferneaion Oﬂblﬁﬁfbl@ﬁit@facﬂons) may be
sequenti aI nmechani smthat remai ned unaffected by the
buinpertaphincthethindingnof this adgtrateote, thtewarrrm#\th 7.5, a basic

O TR b AT VLS S BOSA R Fhtehe
f Uﬁ{cli‘@dsuh%g{ecﬁhd‘ BohdtRlratiopspShRL fe@ﬂlt% & ffa'izefﬁbtl@e

enzyme- ATP conpl ex was not affected by the ionic
st emvigoimehhfieriobqiair foondhtiongPark @eRKRy 1 A Waemf Sem d23:

- oL e 32p 20t I e doratian equiset (e innibition of

t
e B e e e Pl o AR e Na e
a s@tpienl withoweeiteaingee tanCoRimbioenRiractdHS. i s t he
first substrate to bind. The peptide inhibitor

(pEBSOHe Inidetdraninéng Jhe kineGepechanisen afBKAsO, Hutimitial velocity

\F/)ﬁ { C(ieterﬁéc bSt r e?&ga cﬂﬁ&f’ n‘agt Irt Ve, 8 %Ing 1xé% varied

CcO [ .
DR P?”SEI%SSE?EQ?“%@%‘E? il aEé“"?@@%ﬁ% ST fispy gyas first done

s awithepeptileAll lowewerrthe tedul tivg patdvesaver Birorkgdoveds dnfémult to
ATP is varied against ADP and there is no inhibitio

ob¥uerpEEt e i peptide s substzate nhibitiony tdata mopsown). Rlext, the
Saﬁl%x%g%{‘gndd*llfpe@eg%@s SPEH%%%MSV%;B&?I ﬁlgrtj%gf{’ur é«}’r% ere

ari ed agail nst Al

ATﬁerfahﬁ%agéjlmsK%ép@@@qudl es rule out a random
nmechani sm for PKC-QKD and denonstrate that ADP is the

| ak18Bk oduet Shcemas EtgsaéA@m@WB,lthe mtgrce@AanFl@kgzq repiets,

Lg‘lﬁg g‘l”é‘??l Aty @tlﬁpm@ﬁﬁﬁﬂmsw kg, Thednitial
LiBE Qéba E rgecﬂiso }% Sinhdd uglﬂ% :H:epg{c%e% d 85 {dvREsa10f

su str | tlon observed in i react ant
Condltlons Varled ATP concentrations versus fixed varied peptide 3
concentrations resulted in an intersecting pattern on a Lineweaver-Burk plot
(data not shown) that indicates a sequential kinetic mechanism. The K value
for ATP was 61 + 22 uM and the K, for ATP was 118 + 17 uM. The initial
velocity pattern with peptide 1 was then determined at 625 mM NaCl, as the
increased salt concentration diminishes the substrate inhibition for peptide 1

(see Table III). The resulting Lineweaver-Burk plot produced an intersecting
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system (Segel, |I. H Enzyne Kinetics: Behavior and

Anal ysis of Rapid Equilibriumand Steady-State Enzyne
weymseews Wi el y-1 ntersci ence, 1975) shown i n FETUSB04/043281

Two are substrate inhibition in which substrate Bforns

a dead-end EBconpl ex or substrate A fornms a EAA

depdtterrdacwefll(data rﬂtit@howrt)ptdrsistemwﬁhtaeseqnhhmlt kipeti¢ n

SR e R S
R

re bptide waéﬂéﬁhﬂeﬁt (sealFlgfsts@caﬁd@Dat "ﬂh@K 1Q0mMoNCIP ande + 32
62 NaCl for peptide As shown in Fi'gs. 5A and

5BuMhebiiestat ightN&Cl whs fouridto b siswmidar torthbdﬁ; tvalhefor ATP of

slope and intercept replots at 100nM Nad_ (i
r epl &2 L&YIéNHbtpeptlﬁlée?’rat 10%9%@@(31 Fhmdmamhazﬁse increased

0 0 B e P U B
I Oé‘ﬂliyrﬁéfﬂﬂ%dﬁm@ﬂb% OHQe RNYPAYPI dlﬂaﬁaedm 625 hivalacl was 321 + 19

substrate inhibition on both the slope and intercept

r epMytis costrastrisithe &) bf Whatrkd0-mdhPEiGltof 1&8 &uIstMatﬁus is

i nhi bition el and, W W, Mthods. Enzynol

5o@9r581%@1© yg)an NGRS Hp BtnifPT O s%ﬁofé\@rla% %’fwtﬁ {5 ippreased (see
gﬁt cGffer ed sequential nechani sm suggests the

forma of the follow ng types of non-productive

en[Be] C Orméeﬁi‘@ﬁd invibitRyresthdisadentifed INTHFaDtheHirst Hebstrate to

EBand EBQconplex. A third possibility would be a

nobingk BGed Kk E@(Btrdh]glg)dhe'ﬁlulibstria’se laindirg d)lrdﬂr in the sequential

possi because at

| nﬂiﬂtaﬁlticéﬁzq@wms ot dobmynasha AMBIRYE & hon-hydrolysable
CoaABEhept AT ereg%ﬁéc]ﬁg]r?i(’ it it 1o RN Hohee Fouft peptide

t he(seeablel)paeké tisddeforirkibéticy sRidies SEi rdsalth of thd inhibition
EBdead- end conpl ex. [0193] Phosphorot hi oates are used

t ostedipmargishpwindntTabjoBe of enzymatic phosphot r ansf er
reacti ons. The ATPgS reaction rate occurred 15 to 20

fold slower than the ATP reaction in the case of Csk

ki nase (Cole et al., / . Biol. Chem 269:

30880- 30887( 1994ble I\Sllﬁhhlﬁltid\. Paweﬁia&mmmahesa
BRI S esg{gms%n Fgi TTOSLIRE %@ec'wfgs "~ Equation

i'pase C ( t gact was sl owed

suIADP ( Kravchuk ptocahct BLDR heni stdy 40: 291+ 5
5433-5439(2001)). Regardl ess of V\,hl ch ATP-gnal og is

use TP or ATPgS, produc is identical.
PAhe cat al yt Pﬁoca‘éf?e %I emal n unaffected by

pro‘tIDEt rel ease. phedudii peptided! observed 494 PRE) £K®
i rrpl ies a contribution of the phospho-trargfer 29

"SHARRYpEGLE BHSIAL Abe O tfe enzymatic 10

ar ge
+100
phosphopeptidel product peptide3f nc 1700 1200 6
+ +800
1100
phosphopeptidel product peptide34f uc 2000 7
+400
AMP-PNP dead-  ATP C 228 + 5
end 29

AMP-PNP dead-  peptidel -
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thio effect observed with PKC- Qargues agai nst a
Theorel | - Chance ordered sequential kinetic mechanism

walzpsoéot in Fig. 6B (MKay et ah, Bi ocheni st rpcB6$2004/043281

8680-8685(1996)). Wth a Theorell-Chance kinetic
mechani sm the ternary conplex is short-Iived,

t herefore inplyingndhe chem cal step is very fast.

[O Jdre ef fect qaf qsol v Jdiscosity is yaluable g
toéﬁ%llllthd he deterr(ri1g atio fndtlle rgte-lim'ti“hg step in
an enzymatic reac€f®n. The effect of increased sol vent
vi speptidep i s seendeadt he ABR- cheniwal steps suchl@ld 7
di ffusi on of the ppgduct fromthe enzyne and the 100

di ffusi of substrates to the.enzyne actiye site
(BIESRIGN ot al, HeethemRY37. q15s. 11687 4088)) , an

not_on a uni mol ec8Ndr step such as the ph phot r ansf er

st eNa(Adangntrhtioh hel@iaggoermMt ry Al: 601-607(2003)).

The PREGEEQHRNH Y ﬁgﬂ@&:ﬁgeﬁﬁigﬁhc?ﬁﬂ%ﬁ@aétﬁ%? tedyo inhibition
herg”indicate product release I's a part

raPRsarvedting step in the catalysis. [0195] The

st UDatsfipioespratiod rhanker | | ustrat e PKC enzyne catal ysi s

chapgt 1Sk pasmdnd ki netic nechani sm thereby

provi di I ngi ght.s _hnt o PKC.i sof.or.ns, gnd {or  ACC.
P apritidie 3 o BV dercise 20 A g KpRE PoRiger
r esReRtidedrussd fluattofubstatsindikiiongbsarvedswithdepitisiel
ordered nmechani smin which ATP binds first and ADP

rejoa83Es |Asdhovirh @S THBRAM, IAMPLENPASSs Rfhd to be a competitive
phosphotransfer contribute to the rate-limting steps.

| nimdnibidont bfyA TP eveitthi n d§ vabteooft 228! | INM. UThiegeierak moRiGeardeinhibition
reveal ed in the phospharyl ati on studjes oLr t he 'léli nase.
doWathn A YHeE D Bershe peptitaiatisatygbinger T Lhe pgptide inhibitor,

. | st . ( . al.

5 BT v S0RGED b3 RS T S Bidt byt oo
ha%sﬁéptﬁl@@ wfitte RN alu@B loif qe&M aAdi4y ANY aBgidtivERA(Table IV).

sel ective targeting of this kinase for "di sease

t hEeptnd s WasANFhEd shaenttbbiecat inaronopetiftike: Qdubisor agadsst ATP
[0196]. A peptide scannin rray was next perforned to .

i Wik Kavaleet ¢ %109&@4&%& le 6%~P12®se.r8ﬁ1&t€d%retqw1§l,stea§ with an
d b ' Le. 3 h [yt ' [ f .
st P e bytif 8B iot of oAl b BR S OOMITe el afeBlates first
p%th%zgmﬁﬁm yﬂ@bpﬁde.Thi s vector introduced in

frame a C-term nal hexa-Hi stidine tag to the
exipi84ki oMecauneche THe/ IdDHstraupled kirtasamssayr coeguinres the catalytic

caP1odist ARE AP LS t5hay psgieto s srang fhe GrhiiRampatierns

o AL DA EABR paDIS S ECR i

VWEAF PGt @iurhBhg pRpadeiltwihal K ofmunavbeje ithibRiorewhs observed
when ADP was assayed against peptide 1, at saturating ATP. When the assay
was performed at non-saturating ATP (0.1 mM), a non-competitive pattern
was observed with a K, of 494 uM and a K, of 200 uM (see Table IV). These
results with ADP rule out a random mechanism, as is depicted schematically
in Fig. 6C, but are consistent with either a sequential ordered (depicted
schematically as Fig. 6A) or Theorell-Chance (depicted schematically as Fig.
6B) kinetic mechanism, wherein ADP is the final product released. To further

elucidate the kinetic mechanism, product inhibition assays with
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[0197] The cells were resuspended and |ysed using a
mcrofluidizer in Tris 25 mMpH 8.0, Nadl 25 nM

wQ@20meneapt oet hanol 5mM i midazole 5 nv] ATP 50pPenviisano4/043281
protease inhibitors. The |lysate was applied for 1 hour
at 4C by batch nmethod to 20 m (bed) of N ckel-NTA
r ephasphoreptisls hwieae pexfosmgd e Rugtopbasulistagteanhibition observed

PR LTI il
PN UG MR pna .o

anmu ﬁi@ﬁ@@ﬂﬂZ@%ﬁ@@tb@ﬁttﬁﬁhﬂgmwa@oﬂ@iﬂﬁ%dﬂ (fAble IV). At
Tris 25 mVpH 8 DTT5 ATP 50 mvbefore

benng—saeg@tmgdﬁf)l} arheneuppetitive pattefn waNaEBeﬂvedewnth a K; of

gr adj ent to 500nmM. The SDS- PAGEsel ected fractions
?—%5%21& Jehospiogeptifled Wanat BREORPEHATE |1%h1?50ﬁ%®1|'45t ATP, at

> PR E RSN, YRR, G AER AR Rerosrs

| TR E LonAfht %m&&lr@nﬁxﬂbw@fé@ B 1B enéPlatiFin, awﬂh ADP as
washed extensively with Tris 25 nmivpH 8.0, NaCl 50

DTitee ladt produicheeleaspda(deehig. 6AA)sodi um phosphate fr om 0
°gﬁ%8f‘“ o2l b st OooRSuge eR B0 GAtalysis was
Tr %%%ggﬁﬁsﬁhﬁ%w%h%? Qé@lo%ﬁ%l%ﬁﬁ, ﬁé’ﬁ, ;Ahgrﬁle QRS these

COél@@lliésfa?l{e%ﬁovxer&QﬁdblEM peptide spot synthesis,
Cel | ul ose nenbranes nodified with pol yethyl ene gl ycol

and Fnoc- pr ot ect eflable VioThin effectarpormpBKE:AIED f r om

| NCRifctic FarheoRO! eZNs@_]%M' NRTPAS PUATBRSEd TERID ATP/ATP:S
thazppﬂmdp%)es by co&ﬁ@l ng a b-lan?he BPac?r andl

pep} re synth zed usi fd c

(di JJgopf(g% car bodi ?rgr? de/ hyd ?%%enzg{grél%ol I;)Cpg

couplté’hg chenistry 390 descri beV%t 8vi otk seelle. g
l\/blll R et ah, Peptiggy Resear chidy+451- 11§5Q)11996)14@nd

an‘i‘peptaateljesedelreasspptted usi ng an Abi ned ASP 222

randir  FOI% 'af‘%@@%cg"s%f’tg%%?ﬁmé‘e%w@sﬁ@?r?nz%ﬁ%fﬂ@@cet yiated
after the final synthesis cle. 019911" Fol | owi n
peldiBelk y%ﬁﬂwe, naﬁabkﬂ\&es titutierepf HIES lfmATl?urﬁasléed ina

o PEde s Prhadtint dbs redstions TherhT B tagtian Saypared to the
bu{é‘a@ﬁoﬁ @WASEP%%%EWR § @14&@0@&1&@‘& ?n 1%&&4{ RIG1 and 250

or 10 m nutes.

gemam@ , Yespectively. HeMmbairethe Kt forATMaRHATRYKoB@ER using
omai n_am no
HPLC only differed by two-fold (Table V).

[0187]  To determine if the chemical step is the lone contributor to the rate
of the reaction, the effect of solvent viscosity on the steady state kinetic
parameters for PKC-6e was determined. Two types of viscogens were
employed in this study, the microviscogen sucrose and the macroviscogen
Ficoll-400. Microviscogens directly affect the diffusion of small molecules
while at the same time cause the viscosity effect observed with a viscometer

(Blacklow et al., Biochemistry 27: 1158-1167 (1988)). Macroviscogens cause
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acid residues 362-706)C-term nal Hi s-tagged expressed

in E. coli and purified) in assay buffer containing
w®2®30629181\Vbl  g- 32P- ATP for 1 hour. The menbr areBUSEDE043281

then washed 5 tinmes with 200nM sodi um phosphat e

contai ning 0.1%riton-X and 100 nM cold ATP and 3

t i nisosity bffetth seenl wﬁNe;le,scmmetemﬂmurémnet signiicdntlgcffeatithe

3%@%53'5%%@&5' el mislest e EEEOY ey NS ET ek Pb e
F
OF HPERAERY LAER diRePRRH BB, (e o1 1TERE BB 269: 30880-

S UB§$8'73(11994 )).OTh&Kead RstdtAR Air(etirloP N@cld@)l eptide 3, and
KKRFSFKKSFK( SEQ D 16) QKRP QRSKYL( SEQP 19
e anmd mncn_@)s AASIRS BF@ND a@wol@)fferent

AKE%&QF N%%E%Q rﬂbnvg f?l)ewgéggsﬁ_' c%)gggoﬁ tHngQé}%
ET PSF%%%E%% k% Vg%f))e ﬁg%%%%%%gDaﬁ%gthZ@ the buffer

KTE&%MW@EQ rAN@io28) RGRSRSAPPNL ( SEQ | D NO 29)

MYRRSYVFQT( SE ID NGO 30) QAV\BKTTPRRI ( SE
éhSLéwg 2 hepsolpendrussagty ctie r}bamd kcat/K for

ﬁ.&’@sﬁ %ﬁ&éﬁ%&t@ . e R SRR AT et
NQ 3 9) | Ay, SWGEAAV §§§6KD fB‘PAﬂBAt (LWisﬁd@QE@lg Dc
shows the k_, effect with varied peptlde 3 w1th ATP held at 2.0 mM. Fig. 7D

shows the k_,,/K_ for peptide 3 at 2.0 mM ATP. For Figs. 7A-7D, the open

circle symbol (O) indicates 100 mM NaCl in increasing sucrose; the open
inverted triangle symbol (V) indicates 250 mM NaCl in increasing sucrose; the
closed circle symbol (®) indicates 100 mM NaCl in increasing Ficoll 400; and
the closed inverted triangle symbol (¥) indicates 250 mM NaCl in increasing
Ficoll 400. The dashed line in Figs. 7A-7D indicates a slope of 1. A slope of 1
indicates maximal effect of the microviscogen on the kinetic parameter. There
was little effect on the enzymatic rate in the presence of the macroviscogen.
As the microviscosity of the solvent increased there was a moderate effect
seen on the (k)" value. This was seen as a linear decrease in the observed rate
of the enzyme with all three substrates studied at 100 mM NaCl and 250 mM
NaCl. The slope [(k,,)"] obtained under all the conditions varied from 0.38 to
0.54, implying that product release is partially rate-limiting (Figs. 7A and 7C).
A value of 0.8 to 1 indicates that product release is the catalytic rate-limiting
step (Adams, J. A., Biochemistry 42: 601-607 (2003)).

[0189]  The stickiness of a substrate can be determined by viscosity
analysis. Briefly, for a sticky substrate the rate of product formation is faster
than the rate of substrate dissociation, while a non-sticky substrate will
dissociate from the enzyme faster than the rate of product formation (Cleland,

W. W. (1986) Investigations of Rates and Mechanisms of Reactions, Vol. 6, Wiley-
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EEPVLTLVDEA (SEQ I D NO 41) SQKRPSQRHGS (SEQ I D NO.
42) KPFKLSGLSFK(SEQ I D NO 43) AFRRTSLAGGG (SEQ I D NO

W@ 2005M62BKRTAKYRW (SEQ | D NO. 45) WRTDSLKGRR ( SECQY/UR20bN43281
46) KRRQ SIRAV (SEQ ID NO 47) WPWQVSLRTRF (SEQ I D
NO 48) GIFRSSI RRLS(SEQ I D I\IO 49) RVVGGSLRGAQ (SEQ I D
NoIntscs)ae_rRaPﬁasnam‘r@l Y&k Bihs, NERKY@@SA@‘) (Emelatwe

| DeRt R SEQS'F%WNCOW B KT AR RASE elative
( SE‘Q&E@{@%EOS?@ E%%B%}{W &?ﬁg{} §ﬁf %'ggcécgéglclr%vmsﬁy was

59pldrtdRh g rEt MRl o e @ol R rNDis oty fe2pddtideoTrehekldpedsr] a
pepti des are shown in Fig. 9B, wWth the serine

phdgzm{@,b'&/vame of ByB6RKC5 QI NaCe(Hata noosbowaeDaggwere not
b SE AR N T BRPRES ABERPIRG e lbiion
S uBﬁéJr@te& Gp ?ov@floﬁ Fgfr% epﬁmﬁ thk%%tﬂe 511&9 $hb%ed no

test” physi ol ogi cal "act V|t |tors t€sting

I nholvieht eidcEitysefbst aaélehefMQﬁwwadgah (Big. D). CEHdsé Sﬁfdlésﬂlmply
vivo. Furthernore, the physiol ogi cal substrate(s)

co aéumPﬁIéEdnty wlckhégbstaﬂﬁen@hlé@p@phégﬁd@e@t Yoe a

0 al t t c et for

POlfishl ™o pfechahfits o7 ﬁﬁ%ersﬁmaﬁ?ﬁ']%ave?b%e& rgposted (see,
ne n | L 5 .
PeERaRva gt Al .Hé?&ﬁ’?ﬁp B 9020 L P0IBTV PuE Biochemistry 41
PKE9 43V 895(2603); @heh et al | RiochSebrs3i2070 +GEBRENSN))0PKC-0 KD

Crossljinking on BWMNVC 50203 To l ook at the effect of
t hukak Yﬁ:lﬁ@%pﬁk}f%“étth rthypepiide spbstrates athighandlow yupc

E ;%tg%rﬁégsrfegtﬂﬁé;cphpgra?)%g)wnlq 1R H@rs%ntqng Wd(PE8d Below the ordinate.

The pattern is a clear indication of a sequential mechanism that remained
unaffected by the buffer ionic strength. In addition, there was no difference in
the ATP K, values, 61 uM for peptide 3 at 100 mM NaCl and 66 puM for
peptide 1 at 625 mM NaCl, further indicating that dissociation of ATP from
the enzyme-ATP complex was not affected by the ionic strength. Under both
conditions the K, value was found to be less than the K, value of 118 uM and
321 pM, respectively, ruling out a rapid-equilibrium mechanism.

[0191] Dead-end inhibition and product inhibition studies (see Table IV)
are consistent with a sequential ordered mechanism, wherein ATP is the first
substrate to bind. The peptide inhibitor (peptide 5 in Table I) is competitive
against both peptide substrates and un-competitive against ATP. While the
ATP analog AMP-PNP was found to be competitive against ATP, there was
no observed inhibition against peptide 1 up to 2.0 mM AMP-PNP at
saturating ATP. A competitive pattern is observed when ATP is varied
against ADP and there is no inhibition observed when peptide 1 is varied
against ADP at saturating ATP. A non-competitive pattern is observed when

peptide 1 is varied against ADP at non-saturating ATP. These inhibition
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aut ophosphoryl ati on of PKC-Q n the activation |oop was

determ ned follow ng I gE receptor crosslinking in
W@k 06 P08 t hese studies, BVMOwere isol ated. TeCTIUS2004/043281

this, bone marrow was extracted fromthe bones (fenurs

and tibias) of C57 B1/6J mce (commercially avail abl e

f r studies rdidedsionrdratoon amMymsBaforl-EKﬁeﬁ KIME)d dehremstrate that

platedatSXIOSCIIs{ in 10 % ECS in DVEM +

ps/4PY igkhe 5ot prodnat releasedhas shown é Fig-H4ht nuri ne

avaﬁllagll e ﬁ“}lgﬂ{\%&@%{c%xgﬁm}% %Qﬁe W@K’ fth |P¥ide 1

wer &vbasarOAGighY Pty tBe fyS¥SsubBtiags uﬂnwﬁﬁ;lﬁs@bs@wéw IBfefly, there
were >95%rast cells (as ‘determ ned by |IgE receptor

ex mreshremty@asi of sibsttrags prhgbiioongbserved i an pmlered hiraknt
wer e c ul t gqg ]J0 EZ]b
at 3ysteTgARegel] :

?gté-%n hi" g% of ra {egxtﬂg wgleyhﬁ%égclence 1975)

r ecehiver irt FIRS 8- ITwAk hRgsuMBEratd inbgisitio inivhichisabsstdiet ftms a
of DNP-BSA to the cultures for 0, 2, 5, 30, and 90

m' rriﬁa@senqk@ﬁqomw@xméub&t@atgm%a% epd-epghgoraplex. The
des 1’1"1‘(};‘%&{1 ﬁtr%%gﬁ‘ﬁ?bép%qllﬁ}\é’r@ ShR %%éf@éggﬁe@d complex. The

tr ashkLAGLtRe PIAA A8l lenios b;ﬂ%m Alled ouTlB@cause the first
nitrocel lul ose blots were probed first wt

antsuhsha@hn%séaatdiil&@m ped nbi smbatratebmﬂlybltlﬁal is observed with
gy)., the pped. and. re bed Wi
antmbK%g Igp- géoaﬁé?@?”aﬂlefeﬁ{;’é? phROR i) ekisia @2)105 mM NaCl

| A .
ceI e?ﬁct or ulnijéB E Etlfi%qa sjeérhé)t)y\brghlgggf ﬁA aq{dp?? &5“6“ of
f ouhd ihkibgor &piedhYorihstaphe slvpataed mlﬂertbptempldstg 25380 htM NaCl

bone marrow derived nucosal mast cells upon Ig
r eo(éf)tfépl(ﬁﬁ @gesmpﬁ linganly Ipwgven af 62N e Nn@l (2l SIhown in Figs. 5C

okeng SPE3AS bR o Tor ARl Ra n AR IhRinition jgbolished at
Unl hlgﬁ ibhiR stréakah Nfdo PSRN g@phab homRhselY 6951hl5btrate inhibition
T-cell s (see Figs. 1A-1C), phosphorylation at th

si tan bothnthets]ays drt]mi wetercﬁepﬂrﬁplots ipeomsigtedt anth llttmxamerrrpetltwe
' 10A). Fi 0.,, 10A, ' '

o OUBRBAA D HORAL TN BT oMt odad e} G313 (1979))

m 'Nf)ﬁ-%gwétg ef%b%ggfer i?\fm]?cghg ﬁ%ﬂg%dbféﬁ%éggl’enﬁgpmechamsm

returne ter m nut

cr 510 khe Gornh 424360 f the foRdwirng f}@)e\&hﬂﬁmﬁ roductive enzyme
PKC- nbrane transl ocati on occurred u &(33 recept or
cr cosmplaxenglwa apnapresviesl (n Eig- & the B aaé Qemplex. A third

abaqve ed w th ant

oGP bbRERS b ol EAR Bl rERes pdiginct

f orpddsibilit aude S MHMNa®l thee BubS®atedhh#ition is potent (0.129 mM)
and the ATP concentration is ~80 x K_ (0.025 mM at 0 mM NaCl). Ina

sequential ordered mechanism in which ATP binds first there would be little
free enzyme present to form the EB dead-end complex.

[0193]  Phosphorothioates are used to study different types of enzymatic
phosphotransfer reactions. The ATPYS reaction rate occurred 15 to 20 fold
slower than the ATP reaction in the case of Csk kinase (Cole et al., J. Biol.

Chem. 269: 30880-30887 (1994)). Similarly, in the enzymatic mechanism studies
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mnutes. Cells were then |ysed and fractionated as
descri bed above in Exanple 1. The nenbrane fraction,

wa hwsdewes gent -i nsol ubl e fraction (D), and whedeBUs®h4/043281
extracts (WCE)were resol ved by SDS- PAGE, and then
transferred to nitrocellul ose. The nitrocell ul ose
bl of phw}mtidyémoprtobméciﬁlcr phosghatipase (C-(PRXJ; {aeS‘mattmn was
Cruz), Eost ri pped and r%fgrobed with antt FceRl

s uﬂ@qu Jf(b ldqwhem fpe BAR-bIidging oxy g W@ﬁ§u afgtog t“ﬁth sulfur
a% T %%Bh e{é ,;fzggﬁé@cg%ln%)gfi(f §4é’§2§§9°% %g%égsa#ﬁﬂmh ATP

ch&mglﬁ UMD ATP BP ARG nm@q;m%cmbﬂ is 1&@1@tﬁéa@n§"hu§”tﬂe

to conPirm edui val ent “anount's of the cellular protein,

actatalyticrathwiN\Emaitsusdféemted by iproduttheldakes- Tha thiveeffect
found in_the nmenbrane fraction of BMMC after 2 m nutes
of Obsasged ﬁcmd?K@ Q Ké) ingpliesse epntsibutigndpfitbe phegphg-transfer

SRS oghe gy f’%%%sﬁ’r& &‘e?ﬁ%%&&f "BactpllLlagdich she lare
| eMab et SBY r@d %ﬁﬁ‘{:ﬂﬁ Sdg?fﬂ& Qtﬂomhﬁhcg ordered
m nutes I n protein present

i nmq‘mmelsl kﬂieh@\me&glamsﬁﬁ Slleptdtedl th Big. 6B QMCQ&yr @@ pBdthemistry
hat equ ent _amounts of the | gE receptor were

pr %%&%01%8%(1996)) tWithy aaﬂlé@réﬂ (chancg I%mﬁfwmeﬁhmg@, thwemary
ertorplea!if SRAN- IS el nch P AP BhiA%al reh S Sierd fost.

| Npabypl e "If}{eaéffécQBf %lvbﬂﬁv@@ﬁ’@e@@ vaP@4ble g&)lﬁﬁQFl@HQEermmatlon
crosslinking in mast cells. Fig. HC confirnms that thi

r esiithe rateslimdting stepl in atuenaymaticiichtdorndbeieffethef mcreased
?Rjnt of. PKC-Q n the ffere l.anes, because

RV ittty dedst o bl BA-CHFBIGA St PRI ABIHA pHigrOf the
Wh@t r |Lgcﬁif ]%Ocr)ﬁ)fﬁl'%éﬁl\kﬁnglégﬁ?jf-l[gg gfntp ﬁ&%lft er egA%% l}eg?zyme active

Resiep(Blacklowss i, n&mgnamyawnsss{mm 81988))pand @hloit banal
PKC fam |y menbers, PKC-d _and PKC-b, have been
i MpnineQlegdlar ﬁtemchﬁsﬁbe phesPhetrangterstep A drB1s, hwhngiochemistry

l g&%@ggﬁ%g%@%gﬁ I ﬁg@@ ﬁﬁgllYS? \lzjfggct)sg& e %ec‘%l m{;ﬁﬁ%feported here

16&(116’&@ rdddk& reRA81s a é’rt xta%‘é-[ﬁrﬁﬁng@?éﬁﬁ{ t}'@t&%l?’ﬁg.c

famly nbers were tra cated to the nenbrane
BNOT951o! | d’\luersgudxnglraeamd)hemﬁusﬂrateldi’Iﬁ@ enizyme catalys1s

fractions from{he experinment described i
a?tegla‘il%ssarﬁ gmﬁFlé Saehagisny 4 Eﬁ!ffsby Froxiding %liglhéi into PKC

t r t t
B
f aresHEp des@ﬁfbd:’zl&@ -dongiskitedith afseqéntd] ordengl metharidkérin
d (Fi 12A) and anti - PKC-
which ATP binds first and ADP releases last. Phosphopeptide release and
phosphotransfer contribute to the rate-limiting steps. Importantly, features
potentially unique to PKC-6 are revealed in the phosphorylation studies of the
kinase domain presented here. Taken together with the structural
characteristics of PKC-0 (see Xu et al., ]. Biol. Chem. 279(48): 50401-50409
(2004)), these findings have significant implications in advancing the selective

targeting of this kinase for disease therapies.
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bl / b(Fig. 12B) (both from Santa Cruz Bi ot echnol ogy

Inc.). As shown in Figs. 12A and 12B,the inducible
woreesbiexes t r ansl ocati on was not detected for PKOF/UB2004/043281

(Fig. 12A) and PKC-d (Fig. 12B),as both are present in

t he cytosol, nmenbrane, and detergent insoluble

fractions in equi val ent anmdiXAMHE dre and after

stimulation (i.e., crossl i nki ng_of the IgE receptor).

These results denD § atig )k ubstrat

PrCT R %?r%??v%'ég?rcge Skl peptice
G RS B a0y

PK&ir{dsh @okiih JFFIECBFYEmSR6 e tdBalto PEGTA R 09 9FRSIG S in the
for TCR-nediated T cell activation (Sun et al., Nature

4opEIenSb4®q>remy)actoA Tbiserectoranirod uned imfrdencs Q- erminal
BB B SRR LTl

PK§ TI9eK P ULo; tlrzﬁn\f‘&r&é} thiand 10- l‘ft%k‘ ell culture was initiall
L PR Suitare wa y

proliferation fects were I rmed ‘accor di ng

gi’mdﬁ ale3uC lupetd annOPirofek4 EHen, thiaémperatide 4g-d0pped to 25°C
(2 OO) (data not shown). Effects of PKC Qdeficiency
we befosg induang g expression swish 04mM 1PdIG. Thenetls veere grown for an

h di
ratna st ARB GeREE haf ks | the conposi i on and

NMeHIBYPr CIHH &iMsQfereRsH] (}?E&!b&%ndnged ﬁsir%ed fmcroﬂuldlzer in Tris

anatom cal distribution Hi st ol
Hi 2% op¥ipidl8.0, NaCI5 @M;(Z%m¢a)ptombﬁnal Errﬂ\dumnﬂidlazolelﬁugtM ATP
and intestinal nucqsa, and contain high |evels of th

pr 89 e and prptease inhthiprs. fha fysate was @ppﬂleﬁ for 1 hgur at goC by

PG AR Y ) e 98 AT i Lssenty

f Opﬁdrémaé z!n@hﬂﬁhatogka @dldnﬁeamd oRehbd @Rirlssel P XATEER same
gh | evel s of bo tryptase and chymase, and rel ease

ufferwiith imiglhegelelinorepsedbto 2 mMnT. stepeatutiMCwapirenlized with

3{? i EERAcDe bR as g R P B AR HEC PP gy Bded onto an
nOh@hCé@M%éﬁ{QTﬁﬁﬁ fhe MRRERN S WRIsRBA Wit T 2BGhM pH 8.0,

mast cel sets are likely to differ in thelir in

Vi Nadl 2BehVp DENE mﬂe@ WTER 5@pM Before beitng, rebblvedibyathd application
Penmbert on, | nmunol ogy 105; 375 90{%00}3&) but the exact

naokn Dlagil lireas graglieRoep e 620 mMsThe SDGHAREE selected fractions

or FER% bIGleiabe efniaSlo-kn e Hris PSR BRLF o Elig M and
WaRag¥d Bnte d HEpdrtcldomstbgiph gl ﬁcqammevrﬁbeelﬂ@facﬁ@ﬁ flowing

in vitro from bone marrow tors. In contrast
CT¥Zoughivthshienmedinialy egppliedmatta adhyidyory dpatite icobimn and washed

PeLiERNeal Sk Tels TS 8.0, NaCl 50 mM, DTT 5 mM. A linear

gradient of sodium phosphate from 0 to 100 mM eluted the target protein. The
protein was then sized as a monomer on a superdex 200 size exclusion
chromatography, dialyzed overnight against Tris 25 mM pH 8.0, NaCl 50 mM,
DTT 5 mM and concentrated.

[0198]  For peptide spot synthesis, Cellulose membranes modified with
polyethylene glycol and Fmoc-protected amino acids were purchased from

Intavis. Fmoc-protected-alanine was purchased from Chem-Impex (Wood
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[0210] First, CITMC and BMMCirom wi | d-type and
PKC- Gknockout m ce were conpared phenotypically. To do

wo kios/068TVC were i sol ated by peritoneal | avagePCEHpPSI004/043281
onto microscope slides using a cytospin, and stained
with toluidine blue, then counter-stained wth
saDadnilh). Hhe araps weed defihéd onehé snemmbmnes byredplingta -alanine
Wight's-Ceinsa. Either staining. protocol w

i delpaGer 9ngm@pﬁld§ﬁ Wf’léﬁ pygthesineddising signeped B%tgﬁ%? e
. . d- PKC-. - i J
o RSP B o Pt R SR P AR b el as

gr é@wrﬁ)edmidhsw (sdbSd&.] Midlin@ret RETPepeilik Restakch 9 051-155 (1996);
shown). B f wi’ld-type and PKC- (knockout nice were
i sahdteanloR. dEgortiedod 48n9IBa93A2419929hdAsivatedraroino acids were

TG RS S ORGP P 3Bt
LR S S S S ATEA M) e e

shfinelsyimhesigeydlell at i on t han BMMCE rom PKC- Qknockout
m ce. 58211 Next, to quantitate the differences in
ti

gr Emgp_ .(ﬁq)]lloﬁvigg/mp(ti@hewymh@iq @El $iéi§é:pagy deprotection, kinase
T ayed T OR Al 0" A e A T oY BTG A HOF b SER WRP R in

dedHeAMNAHPT0 nifufS GAIMRBLE bUFeN (0 AN IHE HA89.5, 10 mM
fusi on and phosphati dyl seri’ne exposureon the plasma

meMyGine mhM DTahaDy snlel NACtahd 206 wM aCEP)don @@ inminutes. The
expressi on, BWLC derived fromw | d-t

e or
PrOearbraBrRDWererthen insrbatedadidh SRind &—%&mam\qﬂnmin amino
bei nq tr.eate Lght Wi .0,2 / M1 gE . anti - DNP, .
Tt sbiagES Se R4 L amitel Pis it fRpresten 38 s aflhnd purified)
P - ' ehpa [ dri.t h
e ooty b8ffor CoChARRRIST CHABMEA JRrRTT BF TR A Th.
acienshriahesweas them Whastieetls ames WAR30amPDsodinadphodphate
37Csanpl e chanber, interrugt ed for addition of the
i neimdanéag 8dnedrritoatX and 400 pibcalhALTE ansdid sisnes with ethanol.

d L d th d f 10 m_nut

o thésd RS wietf e A et BB ad B St ¢ 1
t hmzaopsemngihfsbmeéh@ag,l 354 SUPIRNE fRquEBSsSFFORsRH. The
annexin at the cell surface i's’indicative of granule

mepibosgrierilasionrofwhede peépgides|is shewhrinfig. BronOf these 384 peptide
degranul ati on, Mean fluorescence intensity was plotted
assesuenses, tfollowinggv¢rejshowrste) be fldmlz]tesa@rmﬁaﬁ-i n

cEARBSRORA B IPIOeL LT i Tace. annexin
st KKIRESHKKSHIK (i HAlN@t 1@n, which is consistent with
t QKRISYRIKYLISBOADCN@: a7y by al ci an bl ue staining
(SRfOKSERGENA (SEHBLES: 18)

LSRTLSVAAKK (SEQ ID NO: 19)

AKIQASFRGHM (SEQ ID NO: 20)

VAKRESRGLKS (SEQ ID NO: 21)

KAFRDTFRLLL (SEQ ID NO: 22)

PKRPGSVHRTP (SEQ ID NO: 23)

ATFKKTFKHLL (SEQ ID NO: 24)

SPLRHSFQKQQ (SEQ ID NO: 25)

KFRTPSFLKKS (SEQ ID NO: 26)

TYRASYYRKGG (SEQ ID NO: 27)

KTRRLSAFQQG (SEQ ID NO: 28)
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PKC- KXnockout M ce Have Reduced I gE Levels [0213] The

| evel s of IgE receptor on CTMC fromw | d-type and
wWEFKBsQslemockout m ce were next conpared. To doPeis2004/043281

peritoneal cavities of wldtype and PKC (knockout mice

were | avaged with Pl PES- EDTA buffer. Cells of the

unf RERSREMENLASEQUDRE: Jopvage from i ndivi dual m ce

oS O R o with S oe

ant RANPKITH A@Uéﬁﬁm@ &Dls were washed i n PBS- BSA,
theRMSM@R(EBE(EIID@JD&BE J ed anti-nouse | gE and
PE—E@\@@# o m ngen). Mean fluorescence

|nt y flow cytonetry. As shown
H‘%Eﬂh‘g g}@%ﬁkg | d-type, PKC- knockout m ce
hadAE FSILSKHR (SEQ BaN@BY)evel s of | gE bound to the
CTl\M\qufSSQKRH SEQTD RED:.36) here was no difference in
Ie\é@{) %ﬁﬁz safﬁgﬂ? @1 (Fl g. 14B). The | evel of
R1é‘;wun tQ Sur ﬁ@rec)eptors of CTMC is rel ated
to ERPRKATEBYMPIEEQMENG:i38)t he ani mal . The reduced
rrasLMiﬁlNSUﬂ‘ﬂi’m (SHE) & NIDM%P)suggest s that
PKGTRORSERAA (SEOTRYNRYE) | ow | evel s of serum I gE.
di fferences were observed
betze{ﬁt}{mh%ﬁﬁgﬂﬂ %@é?‘% evels of wld-type mce
KBTI SUBER BRANGEAM2) t hese studies, the serum
SaTTKPEKLBGMSF‘N GS@QHPGN@MB)PKC-Q(nockout m ce was
assgla Tfsgr E&ﬂﬁ and 1 gA. To do this,
,ggggrm ally available from
Nun‘éL ted with antinouse |gE

(COW&TES&K(QRR\,(SEQB]? &@r4n Phar mi ngen, San Di ego,

CA)KRR Isnwﬁ,e(mQ@Nogm) chain (comercially

uis, MJ) for IgA or
ant|- spec:lfl » Sigma) for Igd. Plates
Wer(eT @E@é\é@ié?)nl ng 0. 05% Tween- 20
(P%VV%DRGW@(SHIMBIN@ Bxh 0.5%gelatin in PBS for

Serum di l utions were
(5 Smﬁ?ﬁgs ated for 2 to 6 hours at
s detected using specific
b| oN TeRHES: (B8ATRING: PBct ed agai nst nouse | gE or
I gA‘:Y”EIQFSIEAR@! (SEQ¥RINI@bS4) from Sout hern

E@f , Birm ngham AL), or
%?EE%@E?&& awby HRP- St r ept avi di n

Ft@ dci at es) and Sure-Bl ue
perNKM&VBﬂﬂ%tﬁﬁ(ﬂ@N@nﬁ@r cially available from

Ki r@mwﬂL@Egﬂuﬁwbg) lg level s were quantitated

;Jsplqgwgf f@ 3@%@@ alg! the appropriate isotype

rim ni us )s,er um sanpl es from
i ndfVRBLAARRAS (RE NEWAOY for |evels of the
appropriate antibody i sotype usi ng specific ELI SAs and

quant i tated by
[0201]  Some of these peptides are shown in Fig. 9B, with the serine

phosphorylated by PKC-6 indicated in bold-face type.

[0202]  These peptide sequences phosphorylated by PKC-0 may be
contained within the physiological substrate(s) of PKC-6 and as such may be a
method to test physiological activity of inhibitors by testing inhibition of
substrate phosphorylation in cells or in vivo. Furthermore, the physiological

substrate(s) containing any of these amino acid residues may be a potential
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conparison to purified standards. As shown in Fig.

15A, IgE levels were significantly reduced in
wOoKOsQkosckout mce. 1gd@, which is often regubet/eskoos/043281

coordinately with IgE, was al so reduced (Fig. 15B). In

contrast, IgA I evels were higher in PKC (knockout mce

as thesapeutédtargetfor inhibipeon @i podudation jrozedmdniddadthma by

the, CT f.rom PKC- Gknockout _mi 08 were found to have

| egsrhé%/fgf%ng&tms arpsmiip the RACHY stanalingmathwiy- not

shown), consistent with the decreased | evels of

circulating IgE and decreased mast cell-bound I gE (see

Figs. 14A and 15A). [0217] M gge T cell

activation defects reporte KC- knockout m ce,

no PKINBIA@aRtidNL.dop [sIndBSibIE Bhbs dtedahddeK €Y Membrane
were observed I1n B rom PKC- Gknockout m ce ata
not sholransl®ationdacaune EhoondigFR eneptinrGrosslinkingidry BMMC

BRSSPl B

B . Y R o e
e SRR 5 B b PRt Bl 3 B Bomses, e
CT 8®PhioBshHF 13466 oPPREP M tHNEtRMMEhNosp s ddteralieudt

m ce degranul’ated, generated |eukotrienes, and
pr fedlovdngdgEakeepder atosslinidhg is BNIMA!. For these stusties) BOMNC were

PR ks R i €% et APt SR ey and
1040k) 51857 B1 RYEM . :

reté%@é )I nantjﬁbrl ne c%ggﬁg{ega%ﬁgg? Qrﬁl%? W@Eﬁgﬂ

( SLab@htorgeBasHaeber, MB)) éiteri plaRATM § X30Nelk PESin p6i%7 FA FCS in
cont ai ni n% 110nM Nadl, 5 "M KA, 5 M CaCl2,2 nM
MyMENMNY DS/ gbvasipa M BME ¢R0ang Aamt rerambinartemurine 163 and 50
of 2,5X 105cel | s/ m ont titrati.on of | P-I?SA D Svst

(CURHHET ercapiinant Mot F (orremCtsighy ave TaGln fijra RgeD Systems,
Cﬁﬂdiﬁﬂeé@f&ﬁ?MN}é_ ¢bgs Weke %&‘s‘éﬁ @ vy 3-9THY CiNFter[O0kdSits,

For hi stam ne, hexosi m ni dase and’l eukotri ene
pradtioes overs b@Gemasteallsfandetermihédibp dgE oecepomexprassion and

37 C.in the presence of DNP-BSA or _lonqQnycin, and then
s Lfﬁgrtr%%%%sgo s Py eelisanerelHEPd b dheabove media with
d

:gﬁgh@hﬂyogb RS /mf{esul ts of degranuation and

triene p ocﬁjcti n experinments showed that the

BMoR04] PKGdlktedcBMCve thaded ovitfahnti- NP Dofhitrophenyl) IgE
degranul ati on_and | eukotri ene production (data not

s hovgnightan icrifre Gpnaayinaatebhl avheurset Theteltoving dayilgh

an aliquot of.cells with 0.1% Triton X-100. r

pereBenm @ Shosti e St tnbare] WA FaR of LR BSA to the

OV&{IRigS forad, 235, 30, WhHMORNHteL PRERY thd\R&RUYBMRIO were lysed in

gl ucosam ni de’ (Sigma) in 0.08M sodiumcitrate pH 4.5.

Af 1% NLB-201g4is busfer nnd cyiasotic ertractst(pmpadedys described in
Example 1) were run on SDS- PAGE and transferred to nitrocellulose
membranes. The nitrocellulose blots were probed first with anti-phosphoT.,,
PKC-0 specific antibody (Cell Signaling Technology), then stripped and
reprobed with anti-PKC-8 (commercially available from Santa Cruz).

[0205] As shown in Fig. 104, in the context of mast cell effector function in
allergy and asthma, PKC-6 was found to be rapidly phosphorylated on

threonine 538 in bone marrow derived mucosal mast cells upon IgE receptor

cross-linking (Fig. 9A). Note that all BMMC expressed approximately
-69 -



addi tion of I N NaCH, and bet a- hexosam ni dase was

guantitated by readi ng absorption at 405 ran in a
wapesnewphot onet er. No significant differencesPe®BUs2004/043281

observed upon maxi num degranul ati on (data not shown).

[0219] For cytokine production assays, cells cultured

ovedquivglent amanits of PRKIZ-6, ofegurtless ofdnizatrect vedimedNBe 8B, 10B).

to trig | gE receptor crosslinking for 6 hours

boblaikertbe susiained Rhasphaaylatios observeriniTarells (seg Bigs. 1A-10),

assayed for .l eu ri ene usi n_ELI.SAspecific for .
PRt Hhis e dn st e dOWBB TG ke plipiofénd transient
(ng.hﬁm). N shdWn iR Fid. 1o@, abtivakRS 1o g@%':srbﬁbﬂﬂation was found
specrfic 'ELI SAassays &DSyst ens, M nheapolis,” MN). As

s htonocdum aBiegsly 6 2-rf @t dwiog IPKGeiptoc kmss-limkieg, and

consi steg{]t ly p ,odfcei:l | oner | evel s gf t he cytoki nes

TNRetRn Eﬁ’.baféiéa’l‘? qvelsiaftqrElgminges oberess{ingIngs g. 160C)

v BABE7erebAfetbn e B e Pa iR aPhe Y an PR R e
MVEXp YR TEE pE@Dtdr drBsinkifg LE BRAVIC, BMRENG5S1Rtcd i ¥t ribed

cells were isolated by anti-CD4 magneti ¢ beads,
f ohbbaweg dvéry tRetet itharite NP gk aveBiightirhjulpee and stimulated

acedyoheddhuda pRENAES B Gnimien b ies Tyaiangpeor 30

ef I :
o1 L SRl Sy e REa R FackEaERTI AR aibove |
Wi ExarhP¥4-1-SThe nidvhibragle Ut itions thebddtergelt-insoluble fraction (DI), and
2- nmer capt hoet hanol gggeni cillin, streptomycin, sodium

pyViela eelbgidrassn(WEED mreraresoly ed bu SLISP A&HE, anddhetitinsferred

AT NER A N -
W PRClo (B %%P&j, Hid?Bs egl E{HSH' {ggrr@md Wﬁlti—,chRIh')é subunit for

ant i bodi es. -'Skewed C e cultured int
prdeenemboinSanad I iftactiohk,- dritl Withedriti-aGamiBardg € rukPor WCE to
10 UmM rhiL-2 (Invitrogen, Carlsbad, CA), and 5 ng/mn
artanfiFpusguivalent amausde Peexprespion ok thetgtreseptas (iver the FceR1ly

cul tured in,the esence 40..ng/ m L-4. (R&D .
SRR b FER SR B 65263 ] @ cpfirk Evatent

(| iblih@0sfthe cailéllap piBleitt, aafth! mMEITCH- M gsRiWh BREGESI1A,
After three days of stinulation, cells were expanded

i N"PK@eO adrsba f@ural i theZnémbramd Jratidon ah BMMIG afterdd mdndtes of
days. C4+ T cells_or Thl or, Th2 effector

Restin ( )
c eqrp§81w§$%é ﬁhgea@dreaﬁptprxach dearlsevident aﬁ?swfbgumeﬁ

or R Dy, hod intG LML BN Tk T bbserved
Phandivigesls isehe BR$RictibA-in %Eﬁfmﬁat@a)’lﬁ\/mﬁ@(i.é?i@ kith8tes in Fig.

super nat ant was harvested and assayed for IL-4 and
| LE133) btheaymoluntnef fretein pgesent (FaeBes fplle@ing dwsslivdvingiaf the IgE

Figs. 17A and 17B, T cell cytokine data_from PKC- ,
r%ceptor. ote that equlva(ient amounts of tge E§E receptor wex% present in all

of the lanes of cells shown in Figs. 11A and 11B.

[0207]1  Thus, similar to signaling in T cells, PKC-6 was found to rapidly
translocate to the detergent insoluble fraction of the membrane upon IgE
receptor crosslinking in mast cells. Fig. 11C confirms that this result was not
simply due to a difference in the amount of PKC-6 in the different lanes,
because all lanes of BMMC had equivalent amounts of PKC-8 in their whole

cell extracts.
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knockout m ce showed that these m ce produced reduced
| evel s of both of these cytokines. [0222] These

wo seshéw1show ng that that nai ve PKC Qknockout PEi/us2004/@43281

deficient in circulating IgE and 1gd@ levels are
consistent with a role for PKC- g i n maintaining
honeostatic levels of |L-4BEXAMRIF6IL-4 is a Th2
cyt oki ne which has a role in I ,(|nnunoglobulln

S NeHP 8 dP 3 '.u.':ll!'b N OLEIT1CAN, ABLE $i6
Bacharl er and Geha, / Al l er. ' nol .
105( 2Pt 2) : S547-58(200 3 dgvi st et al,

Eufozod] ! W? %gcht}&\eﬁ(ﬁ& H}Kﬂx H&ﬁﬁ%ﬁs, PKies hnf @K C- -B, have been

expressi on of dom nant neéegative gene constructs
deimpHtatad &l niddHatiRKEad3ncell fnﬁ‘ic&ﬁ)nl follémgﬂg dgE receptor crosslinking
transcri gtl on, in syner P exha

f adVeghughtary &b, Bloak 8p: 1%%2-;1757 (fZOOp}rm%quoff et aln? Immunol. 168:

e i T

antransBEate@to the A@nbiahe NRBMMQ f&l&vﬂgﬂ%ﬂl‘é@eﬁfor crosslinking,
Exogenous 1 gE [0223] I n order to determ ne whether

PKitbe(ractiansdromdhie expgimend riascedaada@tEmhpleaﬁ:whm resm]ts are

PKC-

i SBieropatsdda- | Todid rige drephuste, DIcaRaNEhdrctions) were
@%ﬂ&t 'tS‘ Vf’gsgé)n %]E%aﬁﬁg?ﬁce | Vat;@iﬁr Fﬁ Ko &5Sr PKC-6

P'@‘L@P’KC B'(lr%!cead:> P RE® hnmf%(lfﬂ'(@ é?'ﬁ_éﬁl)/a@d anti-PKC-

W | d-type controls were chalfenged intradermally in

t hBI APEr (Fig. a2 BM(bdithafinbin Segita (Pha Bivteglemology Snedy/ Ag shown in Figs.
of PBS%h As a_contro], aninmals recelved 20 of
PB%% apgd ¢ Wducihlg m&m’amneéa%nslmf@p was aﬁt ﬁietreetsd for PKC-

d Le
of RPN RT AT (R 15BL S PORER BReSh i RRdy fE0
( cRrRksrahal dnd é&@ké&ﬁ'lﬁsélﬁﬁl@ fMJtiHr@Mﬁ e élmaéﬁf)amounts before
measuri ng ‘down to ° Fol | owi ng chal | enge, ear

t hamd aﬁesstmmhtrcunﬁmt, smsshnkmgl dfébe égE a@ceptcbu)u Theg results

hours, 4 hours, and 6 hours and expressed as_increase
ab@RopaERle; ancimpariapiydiffergwedn the regidation qf P FiK§--8 from both

vk g et Tefdrinf PraRte BRSS! [ ow ng

anti -1 gE chall enge, ear swelling was approximately 2.5
fold greater in wild-type animals at the 1 hour tine

poi nt conpared to PKC QknoGkuipam mals (Fig. 18). The
decreased ear swelling response In these mce is

conMastt €rellsvirarh ITHC16 Knodlane: Mitd AvierlQiffeaentrihahdéast Cells From
| evel s. As descri bed abovg\mgKC- ficiency results in

fewer mast cell type Mice
[0209]  Studies of PKC-8 knockout mice have shown that PKC-0 is

necessary for TCR-mediated T cell activation (Sun et al., Nature 404:402-407
(2000)). A determination was made as to whether BMMC from PKC-8
knockout mice were different from BMMC from wild-type mice. To do this,

PKC-6 knockout mice were obtained and T cell proliferation defects were
confirmed according to the methods described in Sun et al., Nature 404:402-407
(2000) (data not shown). Effects of PKC-60 deficiency were examined both in
mucosal mast cells (MMC) and connective tissue mast cells (CTMC). These

distinct mast cell phenotypes, differ in the composition and mediator content
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granul es (Figs. 13A-13B)and | ower IgE levels (Fig.

14A). These effects are likely in part due to the
watdoeneaied T cell dependent effects on nodi f yPeyUusmed/043281

cell functions (Boyce,/ . Allergy CHn. Imunol. II1:

24- 32 (2003%). [0225] To address whether PKC-Q s

i nobtheegrannlasgandrisdtheieanatasticaalistribiugioal (segBeitraistl., Histol

vt TR e o0 MR BRR o abe dntestiplmucosa,

C enai T . s y i : i 7
BB LGRS BB LEREREY Tl blirerich i e
M peotebglyoim ehondioiin siste, §Rbiving thenaelKeo Qsreaked vith alcian
mce or normal, wild-type mce were transferred into

t hieluei tlpycortrenly GEME, {aunidsinathegutvakinsansh peritaneshedwjtye express

Lﬁh{rﬁ(b\/fgﬁ%ﬁ%f :bﬁmﬁrlé/ll:%agsggg\ﬂl; rgrtnpgéz ﬁfﬁlallegégl%ase:o%latively higher levels

1187 nikiBAinle! tARA MRIC - TRYiE R &2k i '

1999; and W1 11amand Gall %,rg/‘ﬁ%ﬁﬂ erg%’ﬁﬁ? 17 heparan

10&{159te SAIGVBIY thef0m) e stBirieelf With tdluidii@dh1BMIGt hooalcian blue.
Q knockout or wild-type mce were resuspended jn

PKC LYyp ; . . .
zgﬁie%ft‘mﬂwwapm lx igingtmpastisell subspts pes kikelydo Gite in their
e

ars.,.: (A I
cope el R AR e F S gy oty
Af 1@5:375420 (200RB st thaexagiriaird of Bepedif@dentestis BBl der
enabl e the adoptively transferred mast cells to mature

wi intviestigatéore ochmacler ve fullissueptigatedbe wifeets of PKG-02edmibyt cells,
i ntrader nmal 1i nj;hgction into the left ear wwth I gE anti-
sy,

DNER shasll sukgetiwanexarginedan et kredk-geiymiceg HMC were

sakine. | . [ ) - f oury. hour,

analed BB B R MR G T R UG g be
NOfdeoYereBanghhfife Geim fRAS Yhe PBAtchedbEL 601 @edecd pri or

to challenge and at 1 hour, hours, 4 hours and 6

hol230}pos Firsh AL THihend BORY] frohewilkbtyiptesarshBKEEO khatkout mice
Kitw Kit v nmice which re reconstifuted with m .
cOVFLe FORRATRS PRACERGAlE 18 4R Frs WEFF tsglated By peritoneal
ear [l i: i-cal_l t j i g
VR AHE pLBbAGTRRIGE ob sHdENUfRR bR Al Balildt Vit

c efolsidirablnentiensdvaintgr-statieslew thSdfranirs ugitestativedy, theeells

ear swelling deficiency in the PKGCQmce is nost )
| i wergstainedy with Weight sl imganEither steininguatacobwill identify the
di rect | nd {or ndikectly on other i ne cell
ty RS L ARG N QUGB oo Bre e TR el S pgpe and
| npRCLY LARMABUERtte IUEhbEF o} PEICEREgelof Hhritbieal madice i
(Figs. 17A 17 B, and data not g%&m%gletooflzéﬁté%mwgfl,ceﬁs’ orim
t hgramadd derddity aladiatrimgipesper deflblafdatanhotstoven). BMMC of wild-type
PKC- %rg)éddi rectly nodul ate mast cell responses. As
diand, 6 kpeckoutprice wiets iselated asdesstibed in Fxpuiple 5 and spun
phosphoryl at ed t he activation Joop u LoE, . .
IR BIHRRBE e B e RrbE, RBtaf wifla % alcian bluc in
Sug aktid a6id 4655 MiAUldsad sefinfhEpRmABS Cells were counterstained
with safranin. As shown in Fig. 13A, the BMMC from wild-type mice showed
more granulation than BMMC from PKC-6 knockout mice.
[0211]  Next, to quantitate the differences in granulation in BMMC
following IgE receptor crosslinking, cell surface annexin staining was
employed. Cell surface annexin staining increases with degranulation, in

accordance with granule membrane fusion and phosphatidylserine exposure
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not PKC-d or PKC-bl / bP, is altered upon |IgE receptor
crosslinking (see Figs. 11A-12B). Most inportantly,

WO bs®e639%8 at t enuat ed cyt oki ne producti on by PKEET/US2004/043281
knockout BMMCin response to IgE (Figs. 16A-16C). These
cells are derivedin vitro from progenitors in the bone
mabhahe ph@ner endiranéf E6t efalpyisiof cell varfhey ahsexdh ekplession,
[0228] 1n anot her exFerl ment, PKC- (knockout
(i BYIMSkdrriyed from weldatypecs KL kmd«w p@lce overe dbaded with IgE

sively sensit|zed by in

RS b5 pemdreaticho HORARIONIID D G A S BRPINSNGhrethe next
o EgH5 gceﬁl@ v@e%s rﬁarx%st{)d 21{81 Ws‘h@?)m%%nm %u%&.ﬁﬁ%(?—a&ns%n was

animals recei ve

S ahaa@d aﬂa enEatsdhatletR colls 96t 3 aahttes WBMY. - THHE-based data
hours | ater, baseline ear neasurenents were coll ected,

andcquisitionrwasimitiated anea EASIfispr equipnes with 370G shingrlg ehamber,

¢ hirteBRPIRA 105 e OpEH i iqared oAt GhDNFEHSA to induce

2 r
B0 A RSP 2, el
abweee irldiiz28]to Aegsdravate in the presehc@KEFTROdataded anhexin.

had signifi cant ly less ear swelling conpar ed to
i dEXPTeSEPN Pt pnBgkiERthe gel Wefa@wﬁnd}csawe@ gT3aule membrane

R R %fé%rﬁ.”&e RfURRE e
antht@sdifywal Plc&fbda&\s Mndioiﬁﬁ&ﬁnw 13BXAMPLELO THI

and TH2 T Cells From PKC- Knockout ce Show Reduced
Pr [212kr atAstdeIn e Eigp 8B, ¢amparedutol wid-tgpepBivdCtfoom PKC-9

PKC- I d e Mc 230] order to determ ne
wh %ua npic P]é‘i’i‘t"le té&? ﬂéé‘FF%e ﬁPBﬁ’fIM@IQ‘%BE%@@Sranulaﬂon
m
oy RSB o WEk Iyl b S S5PRR AL e siginine
m@eewqe.gu)fferentlated invitroto TH or TH2

popul ations to ascertain the proliferation defects of
the T hel per subsets of cells in the absence of

PKC- Qexpr essi on. For these j ts, nave T cells
were isolated, and TH and%@tor cells were
gener at ed. TOPKQ 6 Kindcks Rt RRASHAY 8 Relpéb PP 66els
(commercially avaiTabl'e Trom Taconi c, Gernant own,

weloa13iade Thetlevels of gt ecceptdr GUCTMIS if ym vﬁhﬂ}tj@@aﬂd PKC-6
ceI s (RBCOwere Iysed with RBO ysing buffer
KRt BHF®HICAR NPKE CPIORRTER: SLq 49 ﬂHﬁifH’%thOBPPhcaE()‘tl%ﬁ@f wild-

ragwee PEE 4 ikt anits e e n AR Bl Cells

p%m@ Hﬁﬁ?&cﬁbﬁﬁt&l prsoheAtl Mggé f?&sﬁaﬁlcﬁvﬂm PcheJe?e washed

Norway). The cells were eith assayed as nave

ceints PBSrcontainingt 1¥d BSA (RBteBaAg aadﬁnm‘t[ateat ébd 30 mlnutes on ice
with 5ug/ml IgE anti-DNP or no antibody. Cells were washed in PBS-BSA,

then stained with FITC-labeled anti-mouse IgE and PE-labeled anti-ckit (BD-

Pharmingen). Mean fluorescence intensity was quantitated by flow
cytometry. Asshown in Fig. 14A, compared to wild-type, PKC-0 knockout
mice had significantly reduced levels of IgE bound to the CTMC surface. In
contrast, there was no difference in level of expression of ckit (Fig. 14B). The

level of IgE bound to surface IgE receptors of CTMC is related to circulating
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[0231] Effector cells were generated by activating
nave T cells by plating 6xl G6CD4+ isolates/m in DVEM
worsmsaeosppl emented with 10%-CS, 2 nmM L- gl ut amdTies$2004/043281
5xI CG6M 2- ner capt hoet hanol, penicillin, streptonycin,
sodi um pér uvate and non-essential am no acids (all
B

f r g levblsdnithé eniraghh Adieagidesyd mmss cgll-baunt IgEands TM(asuggests

had b ated with 1 ng/m anti.- nd 4 m

nihar &85 6 1\acke N mier mazéwaivg?few.ls‘.g?qg opSPRALEEN of T

ce th | Qrit . j

oclizie) EIRGE el SRR o bEbLah ifugen the serum
30&1%de RYREBMAMI-tPBE hil€e hhd PKC-WigidtkolbHiEd. dBiSY: these

MA), 10U mM reconbinant human IL-2 (Invitrogen,

Castiuslbesg theGrunmesain plestdiforh wild-typwarse PKI(Z-6fkatocRodinykdce was
TH2- skewed T cells were generated by culturing the

cedgsayeh fenontericf gk, enddsi TedeiisnMaxi-3arr FEISA plates

| L4 ((R&DS e neappl i 1 . )
 cleSmRRTRH ERieH BORF Rk Roghhyer i/ Bhregogged with anti-
aninoud® USE (ddnhir@ediBy hosilablel 8ot Phatmaiddr) 8eh TieP8 @A), anti-

from B- ?%har M ngen,” San Jose, CA. [0232] For

prmioule kappatighs slais, (catrmerciallylavadabledrom Sigimas Stdioetis, MO)
plated,at 1 x 105 cel 2 mdwell into 96- I

P B T50r Do anfirress ooz L Siempba o Tlatesere washed
Cc 0 | . t, _( _ i Oo

o L O T b A e et oL Ra R Wath 0.5%
37geadin an @BSrfod @ hduns at oawbémpeatathrereSeriin dilasons were added

i ndicated. On da cultures were pulsed with 0.5 nC

2
ofm[léBWWonwe%@Ah@ﬁegrfaﬁ?@éM% gé,roqmgela\mmty,re- NBinding

6-8 h : i i
oo AR PF e i PpRBHE B oA Baye e ShectBu eyt mouse g8
VeSr IFRa fldnede§h g adaildble frdn$ SoifHerh ﬁb@ﬁhﬁ&ugyfe&ssociates, Inc.,

(Wal I'ac, Gaithersburg, MD). Al antibodies were from
B- Biehinghame A L) Samlglds@haaningemn 3o lopedstro WRB-Atreptayvidin

20 and 21, TH .and T cells. fr PKC-,O knockqut m,c
ARG B D e RAR(oe RssGRta 55 AP OUE Il SPapp gfce SUbsfrate

; AU . ! _

| TRBARRE Al RBbITHOR Kiefhara Ul POy Tabs] AU Were

( RijgantRefehasifg purfikd staedqrelstaf vied ypprapiateidotppe (Ripamingen).
TCR/ 8 co-stinmulation, (Fig. .20Aand Fig. 21A,

r 9883k i vdihys, sexu $apples fraim dpdivadualmice wereasspma for levels

ce roli .ali on. - QO : )
Can B aPpbEfat By As S e A BRIARNE L RAIWRY guantitated by
of comap&riddiQolplisifieddtahiddrds| As showm iRHG .Ciésggng Uévels were

m ce, but only in conjunction with TCR/
c cignifivahdy iredisceat int FC epknoakoud niceyIgth1,amhich@8ften regulated

b Ty B A 8, P DA v

fg@%@;‘-@h@% EPPKIES KRGk St MR 58 TBntited 8 URild-EPWLERS Gi5C).
[0216] Indeed, the CTMCs from PKC-6 knockout mice were found to have
less degranulation in vitro with anti-IgE (data not shown), consistent with the
decreased levels of circulating IgE and decreased mast cell-bound IgE (see
Figs. 14A and 15A).
[0217]  Unlike the T cell activation defects reported in the PKC-6 knockout
mice, no significant in vitro mast cell functional defects were observed in

BMMC from PKC-8 knockout mice (data not shown). Because these cells are
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proliferation of cells from PKC Gknockout mce (Fig.
21A). In these conditions there is a very nodest

wetdoen29cf exogenous |IL-2 (Figs. 21Band 21D), ma1/6iS2004/043281
proliferation of TH2 cells from PKC knockout mnice
remai ni ng approxi mately 30%f the proliferation of TH2
celbsivéd amvitid fdetrypegeniters inGtha zbbn@hnmom shidyt sre not affected by
together with the i1nhibition_ of Eﬁ%{ production b
PKL Ul drviebuef ngﬁéndgal(lbeéoa@dgwﬂ agengps lglaniiDNP in vitro.

St PitER POAE ARt Lo dfhisk Lmon afirecgatog he-linking
by whHHCHONP-BsAN the BR/IM@ iirérrﬂ PREERABA Ut ithibe d@granulated,

inhibited in these cells. I'n conjunction wth®°reduced’
THgenythtdd leekptriwhest amhprdidle&d cytblehpeat leeklssimilar to those
therefore, will not function as optinmal effector_ cells

meBred e by BMY CHaprnwildrtypa thicey Sor thess shidies the following

o B B350, RSB O3ty SRR L BES BBy + P/
THnd 509IM B Mﬁm&) n%h?d FEROBBih QR idiririaer - :B’W)’i ﬂg?nﬁ anti-DNP-

t herapeuti c intervention for preventing and /
al IghV(Sgmay ChBs sienpiasbed in BACTME 25 ynMaPIFES, p@l 72c0nta1n1ng

s b TN NG P SEMLRE T G M MBI antfeos BSa) and
I A 093 20 QLRIRAGONSIO RUHODISI BT AR lifacldh HFDNP-BSA

red as | |ve an

c h@b@@h@fmam;t avsildige %ﬁecalbi@a\etrﬁﬁsaromegot & )roirsdslialt the IgE

enbodi nent has been shown and descri bed and that all
chmgegarmdon@mycm:atu ons that cone within the spirit

t ed.t. t.ed
Wl L R RERrEhe AR GaiiareeRt Jofa Fnngradiction
”D%H"i’ésol’:ell%fw@réb KO fRETHEBN mﬂ%%‘@?"@h{‘ﬂi aﬁl@)sence of DN P-BSA or

contacting a PKC Qorotein, or a functional fragnent
t hEreofycing drid mdrvesatpeagaatants warechdriypstedtaad ertherrgsted

A A e el e
wh . .

NN R T T —
t hl%v@[s&ff@ié‘g@alﬂﬁlahbﬁ ah@9buk@eithe 'piodﬁ@ﬂl&@(dé’cﬁ ot sRown).

nmodul at or of a PKC- Qorotein. 2. The nethod of claim1l,
whivteedmunhdegisawllatior wab dat@mnez#; bytlpsingtanealiquad e eells with

P18 TatR R0 ol beRitraminidepa ghasinagsagsre igcubated

gu%végﬁ%ﬂgt %&:(E WAHHD it WPRESHN Iy TBIB! AlBSsahinde (Sigma) in
0.08 M sodium citrate pH 4.5. After 12-18 hours, reactions were stopped by
addition of 1IN NaOH, and beta-hexosaminidase was quantitated by reading
absorption at 405 nm in a spectrophotometer. No significant differences were
observed upon maximum degranulation (data not shown).
[0219]  For cytokine production assays, cells cultured overnight in anti-
DNP-IgE were incubated with DNP-BSA to trigger IgE receptor crosslinking
for 6 hours before harvesting supernatants. Supernatants were assayed for
leukotriene using an ELISA specific for LT(C4/D4/E4) (commercially
available from ALPCO (Windham, NH), or for IL-6, IL-13 or GM-CSF using

specific ELISA assays (R&D Systems, Minneapolis, MN). As shown in Figs.
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i ncreases the kinase activity is an activator of the

PKC- Qorotein, or the functional fragnent thereof. 4.
wabesnewisod of claiml, wherein the PKC Qor ot ePCI/US2004/043281

full-length PKC- q protein. 5. The nethod of claim1,

wherein the PKC-Qorotein is a functional variant of a

f ull6 Atlekg BMPKCHQor BK&I-8 knockditemietdoodistdntht pradukced lower

wherein the functional fragnment

> ! is a PKC Qﬁki nase )
dokeiers, of theggtaldnero NS (rigi A, Ihié(Biga 16B) and IL-6 (Fig. 16C)
< Ly t ! . Che
aotirt YN FoE I REBiRer ol at i ve to the absence of
t hp2bept agent %pl_%ensT REnIE57BI/ Oinied AIHB Thok VAL Sdtatdl§, Bar

contacting step is effected by providing a reaction
m kiawber, ME} werdradepnit ®singlecelk suspensioniamadal D4+ cells were
fragment theregf, and the test ent,. 9. The met hod of

cl splated byatisC P4 masreticbeasts. fa by DetachsAnpgads(Dynal

£ BRIt M I SAACRIE A bR Rlih™ e LR ek GBl R ShEed o5
MVestin@-T 2413, 6MVactande 269 mﬁeﬁéﬁté'@ﬁec%kdceZEQ ERtotdelld ere

The method of claim?9 erein the concentrati on of

Nagknéretezbioy phatingiox19he Didededd/ mil i DAVIFM megliemesupplermented
PKC- I, ,0r agnent. t her is obtained froma ...

or BREF b RS, 2 L3 Rnk e pTD GV e E o e glln

t hﬁr«%‘:t%@dﬁ,téoﬁi&%# tu¥afe arfPhbn-etsentibll &nflRb AeHIsqhIl from Gibco
claim1, ‘wherein t eycontactlng step is effecteg In a

ceLife Tedhndlbgiesea balskidfary loflmvifrogeheCatlsbad) € Appicitio a4-ovell
of a PKC-Qprotein is useful for treating asthma in a

nepleies thashad heenseoated with ding/mbanti ainch 4t1ge mbantirCD28

i s_a.human.16., The thod of claim.l wherein

PR T skel Gt TERIE foeRe ot i e HEE P of g/ mi

1, rMIE—‘lE'(Wg’e'ﬂQ, RamBsidgackA), 10 U Ant L2 iInVitro en, Carlsbad, CA),
aut ophosphdryl ati on og PKC-"Qprotein, or the functional

f r axgalrd g /nhlearadinouks L Phentiteidies Té-2akeivedIT cellshwesd cultured in

t he aut ophospharyl atjon_of the PKC-Q protein, or_the
f uiherpTsRcerdt Ag gt HBH et RETL Sy Sed, Minarandisay), 10 U/ml

BBl SRR DAL ph T L OB, At
sedayeof @ithalagioA! cARSIEISkRRAed iHehd AbRSRE BEIT-2554YAmI) for an
at position 538, and the threoni ne residue at position
536dditionalihd daysh Bestong €1R4-nT 18lls wh&héiom ThReeffector cells were
ault)l%rtjehdo gtpf)? '&ESJ &ﬁfs?gveﬁcigyor 36-well flat-bottom plates that had been coated
with 0.5 pg/ml of anti-CD3 (2C11). All antibodies were from B-D
PharMingen, San Jose, CA. After 3 days cell culture supernatant was
harvested and assayed for IL-4 and IL-5 by cytokine bead assay (FACS).
[0221] As shown in Figs. 17A and 17B, T cell cytokine data from PKC-0
knockout mice showed that these mice produced reduced levels of both of
these cytokines.

[0222] These results showing that that naive PKC-8 knockout mice are
deficient in circulating IgE and IgG1 levels are consistent with a role for PKC-
0 in maintaining homeostatic levels of IL-4 in vivo. IL-4 is a Th2 cytokine

which has a role in Ig (immunoglobulin) gene switching resulting in IgE and

IgG1 synthesis (see Bacharier and Geha, J. Allergy Clin. Immunol. 105(2 Pt
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the serine residue at position 538 of SEQ ID NO 1.
20. The nethod of claim1l, wherein step (a) further
W@ owpneowes contacti ng PKC- Qorotein, or the funedt/osmb4/043281
fragment thereof, with a test agent and a
PKC- Qsubstrate. 21. The nethod of claim 20, wherein
t h@):&547a5%(2000); ant\Bergstet e Lipibppstot gl. aEuory. bimunel. 18:1073-1077

AR T e 0% oS B L
h .
B

t hHOGDTE/ G BB exHAtgeMERRV A (seb BldRnd? ef M) I Miruhd1€164:3829-3836
PKC-qubstrate has  an am no aci d sequence’ sel ect ed

f r 2000pe group consisting of KKRFSFKKSFK(SEQ | D NO
5), FARKGSLRQKN (SEQ I D NO. LRQ (SEQ I D NO
15), KKRFSFKKSFK( SEQ I D NO SQ?SKYL( SEQ I D NO

D NO a%ﬂt) IQ@@QBWPC(ASE@deDII{\@w Z’Zésen%@?@\jg@iﬂ?us IgE

(SEQ ID NO 23), ATFRKIFKHLL (SEQ ID NO 24),
SPIRASFQKQR rBELXd GetifniR5ivhe RIER TRSEOKK Snv@EEH iDIg®mediated
26) IYRASYYRKGG( S K@ID NO 27), KTRRLSAF (SEQ I D
NOmazgyell metiaonpB k@lmcezgyre FUQF resggatory

' l( gg%gfiﬁ %US%}V%%%&%%D% a%hy e%?i%lﬂgﬁA) Thus,
DI {4 dRRG ke (vRER PR 1§4ﬁv016€53% %1&@5@1’15@ &J@ activation,
35), MYHNSSQKRH (SEQ I'D NG SKSPADSA (SEQ I D

NOPKEZD -/ TRSKCRICRY MnoTk6a11) lﬁulh@anaEQS t? A cobfrQls were
ID NO 39), | TRKRSGEAAV (SEQ I D NO 40), EEPVLTLVDEA

Sa@llqum@mtm;lerr&j@pstyq—l% easPGth mﬁN(IgE @})armmgen 0.5 ug/kg
EZ’%K BUAR Y  SERSP oSNl 55ce AL REFRS £ | D
DB PR et s R gRresses

( Stferé Befdeinidéy usikl @ 4 ARGohit&OUright Dial Gauge
KTRKI SQSAQT (SEQl I ,  NKRRATLPHPG ( SEQ I.D NO .
5 3fconmgwera mwmtosa)(lams eRATAS depg top0001”.

i 0 AR PR R o

( SEQ.&SDLL NSurs 3hd EREurs and expressed as increase above baseline
readings.
[0224]  Asshown in Fig. 18, PKC-6 knockout mice did not have increase in
ear swelling in response to anti-IgE. Indeed, following anti-IgE challenge, ear
swelling was approximately 2.5 fold greater in wild-type animals at the 1 hour
time point compared to PKC-6 knockout animals (Fig. 18). The decreased ear
swelling response in these mice is consistent with cell surface and circulating
IgE levels. As described above, PKC-0 deficiency results in fewer mast cell
granules (Figs. 13A-13B) and lower IgE levels (Fig. 14A). These effects are
likely in part due to the attenuated T cell dependent effects on modifying mast
cell functions (Boyce, . Allergy Clin. Immunol. 111: 24-32 (2003)).
[0225]  To address whether PKC-8 is involved in IgE mediated mast cell
signaling, mast cell-deficient Kit"/ Kit"" mice (commercially available from the
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RLRRLTAREAA (SEQ ID NGO 60). 24. The nethod of claim

1, wherein the nodul ator of a PKC Qorotein reduces the
whewaseeti vity of the PKC- Qorotein, or the feemUsmnabs3281

fragment thereof, by at |east two-fold. 25. The nethod

of claim1l, wherein the PKC Qprotein, or the

f ulacks@mbabdrabopnys mere heleetm‘{relyirepainecéof:&elir st Glkedeficiency

met hod of cl ai m 25, erein the cell is selected from

t hwitgreither eoasticells dgﬂﬁ?d froma EKBinogkauioromilditype|mice. In

27. .The further, conpris

t hod of .cl
< beE B aa B SR GG UHasEB UL GBAT of Bl miltprpe mice
St &Rrd BhnsRrRA ihib M K2 /i nite (hidald asé’gﬂﬁ%fer technique is

wherein a test agent that shovs an 1ncr ficacy
| nreiviiewed itv Gatloand LiantziAlterggt frBunddelenges Imgg gyt W.E.
a control agent is identified_as being useful

t rRaitli(8g-) P hhia7-1184, lippinqestRaven Parsst Ph@ﬁdﬁjphla PA 1999; and

TR R iC R T URERLE Ty R BI% 4 880 (o0 Brieny, 1x

f UWtBMTWC HIAPIRNVG kRSE&RTH or‘%ﬂ@-t?pé fiite @Q?@%esu@ﬁé’nded in

(b) determining if the test agent Teduces the

aupd lod VBV hatiinjectet! ihkieb&KGhefotat riglareatdh@ x 10°
functi onal fra ment thereof, in the cell, ﬁ\v/&%ereln a

ch%l}»fiﬁ?é\'lﬂv( aﬁwsqsll@,é H@@%flcaﬂﬂﬂﬁlctﬁﬂ”ltﬁﬁ%/ " gpeefl n,

or the nctl n fra reof in.t e

Cras e MG Rt RRPVE ot TR SrinebRiidR s 6 e o enabre

P QlopltRiely traﬁsfefrﬂéa HBétels & nfHtdtdWiBin YREFRirectibe tissue),

nmodul at or of® a PKC- Qorotein that reduces the kinase

acmiics wgre senaitizediybintadeofal rge @i Qe theeleft, eagrwith égE anti-

functi onal fragnment thereof. 30. The net hod of clﬁ m
DNIHeHE k8t- S#G@GFIQEWIWI%TWBQ&%(O@FHH? Hp the right ear.

pr@%’ﬁgf ey BREE AN Woke cRa R ASH R Bhalhly Vi Dvp-
ThHSKB(tleﬂ%}DIE X | Risalirdearhies fireridnes Wikke EFlledt@] Pribs t&

full-1engt C- Qrotein.32. The net hod of claim 28,
whdvadlienge had pkd-howro? bpurs, ¢ hours and ibdreirs pest dmlle@gea

mﬁig%%é]e nd PKC r oL o CP [.1‘53 ?ﬁ%w;/r ?ﬁetwqgrtug%d&r%lk %\lﬁgé 5econst1tuted
doﬁﬁh%agt%ell; hfckmg)iaﬁé -§5n&Wval 'Hoztﬁffe%egkﬂ téxjﬂ‘?‘s of ear swelling

determning ste nprises conpari
acdonvpanedad 1dénet1¢ae1§rttr@ge@tl<w”¢ Kait'T vieicé ehattheexatreecbmltafed with

t hwellld-type mast cells (data not shown). These results suggest that the ear
swelling deficiency in the PKC-0 mice is most likely due to T cell dependent
effector function directly and/or indirectly on other immune cell types. Some
T cell cytokines that are inhibited and impact immune cell function include IL-
4,IL-5, TNF-o (Figs. 17A, 17B, and data not shown).

[0227]  However, the mast cell data suggests that inhibition of PKC-68 may
directly modulate mast cell responses. As discussed above, PKC-0 was found
to become rapidly phosphorylated on the activation loop upon IgE receptor
crosslinking (see Figs. 10A-10B). The subcellular distribution of PKC-6, and
not PKC-6 or PKC-BI /11, is altered upon IgE receptor crosslinking (see Figs.
11A-12B). Most importantly, there is attenuated cytokine production by PKC-
8 knockout BMMC in response to IgE (Figs. 16A-16C). These cells are derived
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test agent. 35. The nethod of claim 28, wherein the

nmodul at or of a PKC- Qorotein is useful for treating
w@siobe29186. The nmet hod of claim 35, further cRCPUSBIANEI3281

assessing the efficacy of the test agent identified in

step (b) inan in vitro or in vivo asthma nodel,

whér gitne fromgsogagizats infthe behewsaraowi arst emsest affekctecdny in vivo

in th itro or in vivo asthnma nodel as conpared to

a }?(Yﬁfsr%&gﬁgent is identified as being useful for

t r t 28 reikn..
[ 38 iee TR Shockil EPpy g1 iceana
% Ihasmstﬁaé gmt]g-ltye;lb@c&hgg@ %@ ?ﬁ@éwt@ %zcs@hbltizs_d By iBeladers8l
e net hod of claim erein
aummtmxpnlmm yhealeftorar ofith eorfiorl pgB tatid)DNGT (Sigraa; Sug/kg in 20
functi onal ragnment thereof, occurs on an ani no acid
ekl @W%rsa@eg? PEnGrTp et ishalleng s ecapétngnimals received 20

i j th t t
SO e) baling imfo GoAssAlgiet o THERbHTHE hais er
t
2 SRR el meSur GRE s Wer R BN ar d Mt henifi el
auitﬂﬂb@éﬂh@ﬁw @Hamﬂé 06t DNP-HI® Id'lfr%o'l‘ldgl’iﬂ 10881 8p@9% saline).

p03|t|on 538o0f SEQ D NO 1. 41. A nmethod for
Oxer thy fedlowing ecorrperiony(igdneadisgent hous, Zhenarsnd ihours,

suff Li fro hnma, or fferln from an, asth
SynE b S RN B0 Aonaiss Atk Ak 37 éad llected as
- §&dtkivehatboveduces the kinase activity of a PKCQ
pr otein, or a functional fragnment thereof, or reduces
t hmznobdums shiowh ia Vﬁ:ﬂ@t PKICad kRKék(ﬁ}lrrﬁiceIHad gAgnifithetly less ear
nmet hod of claim41, erein the agent is adm nistered
i nswewmrq@mmddaudsmx@@wr%eé wslhi EYRS Comfgerpmés The results

or LS Po2b e (e ShanAdq) Sroerikthr 41 oA ERSA 1

aggMedude QH Bhitt & Sﬂe dhd QHh&aSiH a“fpérﬁ%efl Id3§Bakb Fodel.
group consi s ng of avenously, orally,

transdermal ly, and i nt ranmuscul arly. 45. The net hod of
claim4l, wherein the agent is adm nistered by

i nhal ation. 46. The met hodEXAMPBREA041, wherein the

ast hma |s | gE- nedi at elij ast h{)ra 47, The rret hodhof cI aim

a%b%‘]o N ri fo 3eqte1l~rpﬁnsetveﬂ]et%er ’dl eren 1a{'n dcf] ngs %rom PKC-6

knockout mice were normal in their ability to respond to stimuli, spleen cells

from wild-type and PKC-6 knockout mice were differentiated in vitro to TH1
or TH2 populations to ascertain the proliferation defects of the T helper
subsets of cells in the absence of PKC-8 expression.  For these experiments,
naive T cells were isolated, and TH1 and TH2 effector cells were generated.
To do this, spleens from C57/B6 mice (commercially available from Taconic,
Germantown, NY) were made into a single cell suspension. Red blood cells
(RBC) were lysed with RBC lysing buffer (0.3g/L ammonium chloride in 0.0M
Tris-HCl buffer pH 7.5) and washed twice. CD4+ cells were isolated by anti-
CD4 magnetic particles, followed by Detach-A-Bead (Dynal) per
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bl ockers, and cronol yn sodi um 48. The nethod of claim
41, wherein the agent is an antibody that specifically
wh2odsews a PKC- Qorotein or a fragnent ther eof PCHES20041@43281
nmet hod of claim48, wherein the antibody is a
pol ycl onal anti body. 50. The nethod of cl ai m 48,
V\hma@mrﬂaqthterannsﬁmdwn QDmaiﬁowlcb:@BIOaqubmyy The celihwere
od of claim4l, ffreln agent is a

ac? S eacbas Bave T bap TR Bt fogencaate aHete ¢lehe

a gl I
S PE T GO Sk ek DR By B R MR P By plating
aC6>d105ijD{t;Misaldtéﬁmﬁ] BEBMEMUGLERIN d&p?&‘ﬂth@ft@& wiblat 0%sFCS, 2
onpl ementary to a portion of the nucleotide sequence

sedergwtamuméxil‘b M@-ngrcapthogthanab piepirildin, @trapmmwm

wherei n the ki nas act|V|t i s the aut I on

PRy bRry e A n Aot e D aci AR R o Tt

Th .

T FeddMSe0)into SR pIIMAGHE! Rad Been coated with 1 pg/ml anti-CD3

f uarod 4 Qrgatmf aretix@EIRS. tFidl-skéweddtedlls (0a, apopuiatmrm:ﬁ THcells, the
residue of SEQ ID NO 1 e ected from oup .
c oWs‘i%rftD’rR_:f whichage d&}) &vgrfa generat ﬁvﬁﬂrlesshe £elds in the

e e
S PR G RSB O R T DTSRI PR e ),
53ﬁ)U Bl ré'dfaﬁnlﬂmtahﬁﬂuﬁfarﬁﬂ[ﬁl (IS frogdie C%lrrsbhﬂ eCA) and 5 pg/ml
aut ophosphoryl ati on of the PKC—g protein, or th

f uaiatinoeizge HA4gnd diays.hBridekewed meélsmenetgertemtédrhyr@ﬂturmg

r eff}?g%ﬁafn P O g T FeronThingat hiadis L f (RePiaystems,

{ JEnhs
cI aim 5'}361%1292? gbt[%{aﬁg%c- @ubél?l?gl?gaggrﬁp% [ g‘e,g%aé?\gfxﬁd >

X- 5gibnil AntirmeanseIBN-gaimob ifér, 3 dags. eAl aRtibeodaesgivarenfromXB-D
is_either an unknOV\e or any known anmino acid, Sis
se]?]i‘ lingeg, Jan [osent-Aoni ne. 59. The nethod of clai m

s o uﬁ%}ler e'FQ)Ir i)??hp 5%%%};‘0 H%é%gg afﬁl-%ﬁﬁ.—e?{&c% c%?lls Uere plated at 1

ence se group consit s

KKRESFEHEAK2 (8@ d1Dnie96 Hyell f NtdsSEQ had been coated
6) FARKGSLRQ (SEQ ID NO 15), KKRFSFKKSFK (SEQ I D NO
ventraians of aui-CDB) (G st Eqyq ¢r absence

|[9fﬁe?&%) R&&%@%ﬁ@&%@q@?@’a@f@ %ﬁiﬁ@“” c&p«Eb?nant

( FREnhR NG aidlic @P@ﬁv f ul%%)i w1th 0. Nd.\Cl of
ATFKKTFKHLL (SEQ I D NO SPLRHSFQ(

29jH]thymidine (Amersham Blosc1ence Piscataway, N]) and harvested 6-8
hourslater onto filters using a 96-well plate harvester. Incorporated
radioactivity was measured using a liquid scintillation counter (Wallac,
Gaithersburg,MD). All antibodies were from B-D PharMingen, San Jose, CA.
[0233]  Asshown in Figs. 20 and 21, TH1 and TH2 cells from PKC-6
knockout mice were significantly reduced in the proliferation response to TCR
stimulation at both optimal (0.5 ng/ml) and suboptimal (0.05 ug/ml) anti-
CD3 signal strengths (Fig. 20C and Fig. 21C, respectively), as well as, upon
TCR/CD28 co-stimulation (Fig. 20A and Fig. 21A, respectively). Addition of
exogenous IL-2 to support T cell proliferation by a PKC-8 independent

pathway partially overcame the reduced proliferation responses of naive THO,

-80 -



KFRTPSFLKKS (SEQ I D NO 26), | YRASYYRKGH SEQ | D NO

27), KTRRLSAFQQG (SEQ ID NGO 28), RGRSRSAPPNL (SEQ I D
WONER05A8P18 MYRRSYVFQT (SEQ | D NO 30), QAWBKTTPRRI/USBRLD43281

D NO 31), RGFLRSASLGR (SEQ ID NO 32), ETKKQSFKQTG

(SEQ ID NO. 33), DIKRLTPRFTL (SEQ ID NO 34),

APRRES| anSKPHR SElls FonNBK (38 knobNbINSBeRbiuf &hlY inzolinction with

36)., . MRRSKSPADSA (SEQ I D NO 37),, TRSKGTLRYMS (SEQ I D

NOTE8) &@ﬁm@wﬁeﬂozlswh@m@ab@? HE/ et 1gnpfFig. 20B

| D é%% Bﬁ%D%E}{aE#%%éE%uf ggg%jBﬂ% A %%RP§%'_F§O5 pg/ml

AF RRTSCHECCDOSEQ-dtin Natiohdhile Ak SHBERIABN RN R s Ped¥blete lack of
45), VWRTDSLKGRR (SEQ I D NO 46), KRRQ SIRGV (SEQ fD

NOprdliferati&viQY/GtRTHRbm( Q-0 Ehmouct&)l,ce Gﬁlg%ﬁkRH:&h(eS(EQ

I D NGO . 49 RWGEGSL RGA SEQ I D NGO 50)
( sEeniiélcmzé thsa% lsmmg@@?eﬁeq of SXNG)QWB‘Q%R%Z (Figs. s 218 and 21D),

s kbR 8% m PECD GGt Setytps

@@éxmﬂf@@%‘%’ bf—ﬁle( féx@hb@ofqﬁz cEHIRERR AL PEGhice.
58) , KKRVSM L , and RLRRLTAREAA

( SEEOZM{D I\IOl"h&é)restﬁlbs t(églethsntvaﬂi‘e&enahiblneﬂl of [la@kirnoduction by

expreSS| on of endogenous PKC-Qrotein. 61. The nmast
ceIKGH IgTaskamird cellp &eei 8 e é@!llr N e 003 dem) suggest

Rt IR By o0

SE@nHO P cells FEMER M0 ﬁ@rﬁgltgﬁ' IRh&EECellf erfconjunction with
MSPFLRI GL SNF DCGSCQSCQGEAVNPYCAVLVKEYVESENGM

EI WTMHPWM@, thvesEKINEliple SEATTSY Ehf SEAERERKnot
T%ﬁmﬂw&fﬁﬁmﬁqm@@gﬁﬁmmt Iaslyaps in
WR@@%FH%E%%WMW*H&@& a further aspect
TNBEWRHBH?EM&%’&WEWE IR IEISSCRRGEVBVEIR further

\C/g;m@dwl_tmﬁggnm ESTORAROIRDT EOr FREGR/EN G RCSIdiuRARPthe
PCLP
TPERRpbeTys SheshprEbpikagatipgAt SatirPSieligalseDF| LHKM GK

ETRE e A RATRSRP R e RO e iopip dptail n

FQfhe drawings and fore o1n description, the same is to be considered as
KENL FFVMEYLNGGDL WY KFDLSRATFYAAEI | LALOFLHSKG VYRD
LKlelstratlve and not restrlctlve in character, it being understood that only the

DPEeTeried ebEUitent Ras beeh shown and deacribed and thit all Changes

and modifications that come within the spirit of the invention are desired to

be protected.
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VLLYEM.I GQSPFHGQDEEEL FHSI
RVDNPFYPRW.EKEAKDL L VKL FVREPEKRL GV

wReHDs RGP FREI NNEEL ERKEI DPPFRPKVKSPFDCSNFDKEFLINERBRI0BH#M 3281
DRAL | NSMDONVFRNFSFMNPGVERLI'S SEQ | D NO 3 Human
PKC-t heta Nucl eotide 1 tgctcgctcc agggcgcaac
catgtcgcca tttcttcgga ttggctgingMsactttgac 61
tgcgggt cct gccagtcttg tcagggcgag gctgttaacc cttactgtgce
t gWgkdtdgtcaith2d igaagagt at g t cgaat caga gaacgggcag
at gt at at cc agaaaaagcc taccatgtac 181 ccaccctggg
acdgcac® metlgad fmddantibtingacasdglagaracfagPKaro peatgat, catrtprising:
241 gtgaaaggca aaaacgtgga cctcatctct gaaaccaccg
t ggagct é)a crogergyg v 0T-tymdeigr gea fgydaged é@gment thereof,
cgggaagaca gaaat at ggt tagagct gaa acctcaaggc 361
coaatilya tesd aggriataychag at actttctg gaaat gagt g acacaaagga
cat gaat gaa 421 tttgagacgg aaggcttctt tgctttgcat o
cagcgcce gﬁg gtgtecatinng i§&mypchagantagad &dmpse activity of tl-2
tc cca g¢gagttcact gccaccttct tcccacagcc cacattttgce
54%%3@9%%(9%%‘@2‘@%@%31 Wéh@reﬁ’gcaaacagg

oo AR AP R f LSRR froei, or e

at caat agc agaaaccat gttccacaa a attca aaatt.ggcat.

o ERRRAEE 98P Gl o SRR PSR i RiE s MR Bbve of
tt t tgctgtgg 781 ggactggcac
gg%ﬁ%ﬂ%@?%gﬁg%‘%tg%at gt ggca tgaatgtgca tcatagatgc

841 cagacaaagg tggccaacct ttgtggcata aaccagaagc

t aat ggct ga agcgctggcc 901 atgattgaga gcactcaaca

008!t CYCrHE nhdtABd ¥ lAmCl, YARGREAtheGhbaaRA8A8f #PKC-0 protein that
ggtccggttg aaattggtct cccatgctcc atcaaaaatg aagcaadgcc

gceafuie’ tRd Ridkhs€ GERGAE ROt BRAFEATTLBe PE-BFHBEEN, or the
atttcctggg agtctccgtt ggatgaggtg 1081 gat aaaat gt

gchimictiohatfragarac tiggaoft gaacaaag aaagaccatc tctgcagatt
1141 aaactaaaaa ttgaggattt tatcttgcac aaaatgttgg
ggaaaggaag ttttggcaag 1201 gtcttcctgg cagaattcaa
gaaaaccaat caatttttcg caataaaggc cttaaagaaa 1261

gad.gt ggtbe mafhod géclpamt garhyregathetrgodulpdoyof 4 BK&gA pyatpin that

agttctttcc 1321 ttggcctggg agcatccgtt tctgacgcac
at gicreasgs ﬂl%lamﬁ@%aqaet)tﬁaagw%aatorlcésme @Mgﬁtprptegn, or the

t gat ggagt a_ cct caacgga ggggacttaa tgtaccacat ccaaagctgc
14&&“1%&8& gegrgnhiareelccag agegacgttt tatgetgetg
aaatcattct tggtctgcag 1501 ttccttcatt ccaaaggaat
agt ct acagg gacct gaagc tagataacat cctgttagac 1561

aaagat ggac _atat caagat _cgcggat t t tgtgca_a cat
gt?’agga ?Hleégﬁ 8?%%5’8 ?5'0%‘?3%’%‘8%%‘8&% g?gﬁﬂength PKC-
9%?@?@%{9 ccccagagat cttgctgggt 1681 cagaaat aca

accact ct gt ggactggtgg tccttcgggg ttctccttta tgaaatgcetg

5. The method of claim 1, wherein the PKC-0 protein is a functional

variant of a full-length PKC-8 protein.

6. The method of claim 1, wherein the functional fragment is a PKC-0

kinase domain.
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1741 attggtcagt cgcctttcca cgggcaggat gaggaggagc
tcttccactc catccgcatg 1801 gacaatccct tttacccacg
wWQr@goéag aaggaagcaa aggaccttct ggtgaagctc 1BB1I/US2004/043281
ttcgtgcgag aacct gagaa gaggctgggc gtgaggggag acat ccgcca
gcaccctttg 1921 tttcgggaga tcaactggga ggaacttgaa
cggaaggdadw methacicsfataingl ! wheges thd dékrmdmigoadatomprises
caccatttga ctgcagcaat ttcgacaaag aattcttaaa cgagaagccc
204bdmygiteptheddinddegrtiyétyasf thg test bgeanicrebetdagwathg@bsence of the
accagaat at gttcaggaac 2101 ttttccttca tgaaccccgg
gategdagegly ct gatatcct gaatcttgcc cctccagaga 2161
caggaaagaa tttgccttct ccctgggaac tggttcaaga gacactgctt
gggttccttt 2221 ttcaacttgg aaaaagaaag aaacactcaa
caat aaagac tgagacccgt tcgcccccat 2281 gtgactttat
ct §t agcddw mathedftdainnttwbereinthe epdacting stegtigetfected by
2341 tctcctgaca tgtctcacag acgctcctga agttaggtca .
t t REPYILIRE araAtion Mpgude ﬂwéﬂ?fggaea@mte@g gt theiggictional fragment
actt ggaaa ttcaagac, ttgatactgc aataaattat 2461
gg@?‘g‘%{:’gé‘gdg%‘ﬁéﬁ%é‘%eg'act gctgatc aacgaaatgc ttgttgaatc
aggggcaaac 2521 ggagtacaga cgtctcaaga ct gaaacggc
cccattgcct ggtctagtag cggatctcac 2581 tcagccgcag
acgagt a coeat. tit ct cct af. t.g, gat.gt at aa
2041t garBane PR skint §oRhe ST felh G RLiR Pt Bifrer
tt A .
NM?%@%%%@% ?Fﬁg&%{e é{_o ef?‘g agﬁl{nag 14a ﬁ?’%@ea BAPthe group consisting
s e g6 G ANBRITH AL P RRARICEAYNAVCANL OB YESENGQM d 250-
Yi @E@TWPP\/\DS‘%%I NKGRVMQ T VKGKNVDL | SE#\%%YSLAE’RC&KZSO 300
NNERVL.
TEI WLEL KPQGRMLMNARYFL EMSDTKDVSEFENEGFFAL HORRGAI KQAKVHH
VKCH
EFTATFFPQPTFCSVCHEFVWEL NKQGYQCRQCNAAI HKKCI DKVI AKCTGSAI
NSRE TMVHHKEREKDd of claim 9, wherein the concentration of NaCl is 250 mM.
DVPHRFKVYNYKSPTFCEHCGT L LWGEL ARQGL KCDACGVNVHHRCQTK
VANLCGE NQKLMAEALAM ESTQQARSLRDSEH FREGPVEI GLPCSTKNETRP

PCVP

TPEKREPBhE Sreibpd DEShsAPARRRISNRATISCA. REMteDDPr fragnemk thereof,
GSFG. . .

KVt rigeeNepma RIQKRYREVESHDVECT MWEKRVL SLAWEHPFL THVFCT

FQT

KENL FFVMVEYLNGGDLMYHI QSCHKFDLSRATFYAAEVI LGLQFLHSKG VYRD

| TR0l rietBediabelaim orrbatriedbemsokapmtio s R-low

WEFG
VLVYEM.| GQSPFHGQDEEEL FHSI RVDNPFYPRW. EREAKDL L VKL FVREPEK

Rebt roBE S Rkl R iR RSB RSALRD SRRt 2 el

DRAL | NSNMDONMFSNFSFI NPGVETLI CS* SEQ | D NO. 4

14.  The method of claim 1, wherein the modulator of a PKC-8 protein is

useful for treating asthma in a mammal.
15. The method of claim 14, wherein the mammal is a human.

16.  The method of claim 14, wherein the asthma is IgE-mediated asthma.
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Muri ne PKC-theta nucl eoti de sequence 1 cttgggtcgc
caggcccgcecg ccagtccccg ccatccgagc aacagcggcg ctgctctggg
w®100amexyegygccyg cgacaccagg gaacaaccat gt caccgt tPCT/US2004/043281
cttcgaatcg gtttatccaa 121 ctttgactgt gggacctgcc
aagcttgtca gggagaggca gtgaacccct actgcgctgt 181

gcuvgt cdde rgediod! gfldaintdl wheRad thd Kpgsagaiwt} axhkccaga
aaaagccaac 241 catgtaccca ccttgggaca gcacctttga
cgantagaisphasylatigg oA RKIGQtgatein,ordbé faattiaiad giagment thereof.
aagggcaaga atgtagacct catctcagaa acaaccgtgg aactctactc

361 cctggcggag agat gccgca agaacaat gg gcggacagaa

atatggttag agctgaaacc 421 tcaaggccga atgctaatga

at d8aagdihe methiodt af gdaimal §agheravnthesntgphesphat@lation of the PKC-0
gagtgagttt ga%aatgaa gattctttgc actgcatcag cgccgaggag
ccRretginea thatu frggonand theregf eecuag pytaneagmno acid residue of
gttcac&gcc acctttttcc ctcaacccac 601 attttgctct

gt SEGLEAND ahselegied frpmy doar srqyaueonsiitwyefdt e sarnagesidug at
661 acagtgtaat gcagcgattc acaagaag attgataaa

gt @8?@@%&?%@16‘9%&5% sigsie aéiﬁ’é’é’%’é’&aé%f §}ﬁ %@%@g&@ residue at
aaaccat gtt. ccataaggag agattcaaga,tcgacatgcc 781

ac BQ%@Q&%%%%@?I&?Q&E%O%&E%%@&%@ Peg‘%:%‘c%c t gt gagcact
gtggtaccct 841 gctctggggg ctggcgaggc aaggact caa

at gt gatgca tgtggcatga acgtccacca 901 ccgatgccag

Sgi@.ag 97H8 nf&GABH G A Hnd %%&@&Cth%aaqﬂﬁggé@gﬁ%%&%rs on

act agcgatg attgaaagcad cccaacaggc

cg t ; &cﬁqg .gcagtt gaaa
ttgﬁ%%egﬁ%%ﬁ%?%gﬁacgaa q?ggg)ggbacc 1081
at gcgt acca acacct ggga aaagagaacc ccagggcatt tcctgggatt
cccctttgga 1141 tgggtcaaat aaatcggccg gtcctcctga
acgegaafhg nagbat ¢ ¢tanopachéreac stepQ)fGEagEcoefRdses contacting
ct gaagat cg atgacttcat cctgcacaag atgttgggaa aaggaagttt
12BKG-ggrazggtar the dahgimad fagniaaabhagofacithattesthgent and a
tttttcgcaa taaaagcctt 1321 aaagaaagat gtggtgttga
t gk gasybstratecgagt gt acaat ggt gg aaaagagggt 1381
tctgtccttg gcatgggagc atccatttct aacacacatg ttctgcacat
tccagaccaa 1441 ggaaaatctc tttttcgtga tggagtatct

C gacttaat accacatcca_1501 aagttgccac

caat gga t : ) .

aadktt g%gé miethed o4 5&&%%{1; yehareia thgddpeseqegyitydathet t gg
1561 tcgtgcagitc t ca. aaggaattgt ctacagggac
ctBé‘aﬂglqr@'?ag{%?éﬁ‘sg’t%é%ﬂbéf@%gacaga gat ggacat a

t caaaat agc agactttggg at gtgcaaag agaacatgct 1681
aggagat gcg aagacaaata ctttctgtgg aactcctgac tacattgctc

CuBEEL S 0 BRSSPl mpriscsan .
SORGPSEE GELASEROAT ASAFUREOA, ROCHRGEI XiERAste s

B e
23.  The method of claim 22, wherein the PKC-8 substrate has an amino
acid sequence selected from the group consisting of KKRFSFKKSFK (SEQ ID
NO: 5), FARKGSLRQKN (SEQ ID NO: 6), FARKGSLRQ (SEQ ID NO: 15),
KKRFSFKKSFK (SEQ ID NO: 16), QKRPSQRSKYL (SEQ ID NO: 17),
KIQASFRGHMA (SEQ ID NO: 18), LSRTLSVAAKK (SEQ ID NO: 19),
AKIQASFRGHM (SEQ ID NO: 20), VAKRESRGLKS (SEQ ID NO: 21),
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1981 tcctttgttt cgagagatca actgggaaga gcttgaaagg
aaagagattg acccaccctt 2041 cagaccaaaa gt gaaatcac

W@ 2ai0a06pats g t agcaatttc gacaaggaat tcctaagtga Z2AON/US2004/043281
gaaaccccgg ctatcattcg ccgacagagc actcatcaac agcat ggacc
agaacatgtt 2161 cagcaacttt tccttcatta acccagggat

09 &FERROTERALLE (SETID NIyt PRREGEVHRTB{(SEQIRINO: 23),
ct ggaaggga tttgccttct ctctgggaac tggttcaagt aacacttctg

22 ATHGGTFH e do(SEQ 8D INOt 24)pSBLREGEQK QOa@EQYHANO: 25),
cact gcaaag gcagggagga 2341 ctcctgagct ccttgtgtga

ct KFRTERSALKKS (REQ 32N Oc 26 EXR AS YYRKGGASEQ IADIO: 27),
acat cat ccc taatgacatc atcccgttat atctcctgga atctctcaca
gc EJaRILSAF QIR (SEQTDAYex 28)a RGRIREAFPNILAGECRID INO: 29),

acttgaaaga tggttcccga tgctgtgaaa 2521 gattcgaaat
0C MVRROY YR (S0 S0 NG5 0o BRI TR 650 BANQ:#aa

c o RGHIEA S g RaSE ol Nab ) ek Lok ke La S EagaatyO: 39)
PRICE R T e e TEN R E
CaBRPENASORER FE T3 N3t AR IAR Db R g0 o7,
ARt ST B EINA B AN S G

calPRRRIEE 2T GHERTI NG BN ORI BRI BRI IR0 ),
Ut g ORHES @I B NIO! @ggﬁ?@k&@sﬁ@?‘gg fHRGOAE St

acaagaaata 3061 aaatgcatga ‘ctcttctaag at aaaa

CCAFRICIBIIA GER R ID NOF 4RI NITKRTAK YR MAISIYS 83 NO: 45),

at aagt ccct ccttaggcat cctgcaagac aacccaaccc at gcatgcta

31§VRTDHICHGRIY(SBRUDICOY16)] ERRQBIRGIV ¢SEQITI RIO: 47),
acacaatatc gtgcgatgtt 3241 tatatatgtt gatgagat gt

t gWIPWEAVALRTBF (SBOQAD NI A3n (G DERSSIRRASYSEQ H3IMNO: 49),
aaagaaagat gcc KKRFSFKKSFK (SEQ I D NO 5) FARKGSLRXKN

( SRV GGSORGH Q (BERATANGE FOAGRQLRSIRRTO (SEXGNACIOCH] ),

(SEQ I D NO 7% %{I\/FRNFSFI\/NP SEQ I D
Nd<§. ')R DANAx A RAGEEATACGSE(SEQNIDNES),
GDAKTNTECGTP %I%SFI 10), SEQ ID NO. 11 PKCtheta

£ LSY TRESD AR (GG TR MR, NRPSRATIL 6B 1D NO: 55,
o RS PTI O8,  EA p
2 5 LSRR AR BRRGERIND B
DORERMI AR I I Ny @2099aa0adt cat geagat cattg

24.  The method of claim 1, wherein the modulator of a PKC-0 protein
reduces the kinase activity of the PKC-0 protein, or the functional fragment

thereof, by at least two-fold.

25.  The method of claim 1, wherein the PKC-8 protein, or the functional

fragment thereof, is in a cell.
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gaaaccaccgt ggagct ct act cgct ggct gagaggt gcaggaagaacaacggg
aagacagaaat at ggt t agagct ga
W@amshHeasgygccgaat gct aat gaat gcaagat act t t ct ggaaar@HUSaU 3281
caaaggacat gaat gaat t t gagacgga
aggcttctttgctttgcat cagcgccggggt gccat caagcaggcaaaggt cca
ccaegt c Thgtrgehadadgldine?s, geherein the cell is selected from the group
caccttcttcccacagcccacattttgctctgtctgceccacgagtttgtctgggg
c c toasistimg ofa gyt aelt and gaCDae T cell.
aat gcaat gcagcaat t cacaagaagt gt at t gat aaagt t at agcaaagt gca
caggat cagct at caat agccgagaaac
cat gtt ccacaaggagagat t caaaat t gacat gccacacagatttaaagtcta
caag-t ac ghgag@g@gmf@iqim B gartber comprising assessing the efficacy of the
act gt accct gct gt act ggcacggcaaggact caagt gt gat gcat
gt g%égggrata@dgngﬁ @ggf;%ga(bb%gan ingz%]itro ogrgin %) as%hr%agmo el,
? ggggg? g\a{q%@g'cggaac a%gg%ét g]g%gltg&to%?sagr? iargc?ggs%hae iga%(}:ltig% g ?ngz():itro orin

g;%ng) gg@g[gg gf‘%@gl%g ggg\%gg‘c gcgte ConaP59a399l FS 2R g useful
aaggccggeat gttt accgacaccgggaaaaagagagcct cagggeatttcctg
ggg&%&g&'@%ﬁ gaggt ggat a

aaat gt gccat ct t ccagaacct gaact gaacaaagaaagaccat ct ct gcaga

tt aaact aaaaatt gaggattttatcttge

acagaat gt ﬁﬁ&&%ﬂﬂqagﬁt@@ﬁ g gxgé‘&’&lgl&xi SCLPREPPASRELL BB fprising:

aaaccaatcaatttttcgcaat aaa

tt aaagagggat Géﬂt%ﬁﬁ% qakn %ﬁg%‘éﬂ@ HPKEagHISRH) JrAHuASaENnal
aagagagttctttccttggect gggagca

t caabhicel YRG@6H GAtIOh tbdtabangahgCcagaccaaggaaaacct cttttt
t gt gat ggagt acct caacggaggggactta

at gt acc@sgat cdaragihgpgda deaest agadcedticsabagaggsgtaisphbaflation of
gctgct gaaat cattcttggtctgcagttcc

t t tet PKCahpoofant, agtlet Acatiggabirhgaegt tleyaofaac tecadilgt t ag
acaaagat ggacat at caagat cgcggat

ttt ggaam&tegeiawg@wg@adatt@e aatppdyaphogdatier ghtteald§ €t prptein, or
gggacacct gact acat cgccccagag

at the fyectgpeldaggmantihesectait thedqurgsence it tast agenfggipdicative

ctcetttat gaaat gctgatt ggt cagt cgc
ct® %9&8{}8@@5&%&@%&@@%@@%@& cttccact ccat ccgcat ggacaat ¢
ccttttacccacggt ggct ggagaagg

aagcaaaggacct t ct ggt gaagct ct t cgt gcgagaacct gagaagaggct gg

dotttr ot e LAY oF ERERUAT mhpssinhe paadupar e A B o pigtein that
gffﬁg%t%c%%: %ﬁ&%@??{tg‘éggfasca%cﬁh% it%r of the PKC-0 protein, or, téwtec

ct gcagcaa aagaattcttaaacgagaagccccggct
at {LGEIArAIAERAE Iaksaacage
at ggaccagaat at gtt caggaacttttcctt cat gaaccccgggat ggagcgg
ctgatatcctacccatacgatgttccagat tacgcttag SEQ ID NO 12
PKCtheta full length Cterm nus HA tagged aa sequence
VERFL R ‘BhSHPRGS 00BRRREAY NRYEAHLMKEYY RSB NN BKERT Mrotein that
YPPWDSTFDAHI NKGRVMQPVKGKNVDLI SETTVEL YSLAERCRKNNGKT
Wl KRQERM MRNARY A IVE) i€ [RiMINEtl A bl ot A EIRRIRTS0! /Fbr the
HVKCHEFTATFFPQPTFCSVCHEFVWGEL NKQGYQCRQCNAAI HKKCI DKVI A
KatEsAbNSHrd yfnldi ERfeliedVPHRFKVYNYKSPTFCEHCGT L LWGL ARQG
L KCDACGVNVHHRCQTKVANL CG NQKL MAEALAM ESTQQARCLRDTEQ
FREGPVEI GLPCSPCNEARPPCLPTPGKREPQGE SWESPL DEVDKMCHL PEPEL
N

31.  The method of claim 28, wherein the PKC-6 protein is a full-length

PKC-9 protein.
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KERPSLQ KLKI EDFI LHKM. GKGSFGKVFLAEFKKTNQFFAI KALKKDVWLM
DDDVECTMWEKRVL SLAVWEHPFL THMFCTFQT KENL FFVMEYLNGGDL MYH

WO I8P DL SRATFYAAE! | LALQFLHSKG VYRDLKLDNI L L DKEX3AU $A0MDH 3281
G MCKENMLGDAKTNTFCGTPDY! APEI LLGQKYNHSVDWASFGVLLYEM.I G
QSPFHGQDEEEL FHSI RVDNPFYPRW. EKEAKDL L VKL FVREPEKRLGVRGDI R
QHBR.FRETh\nid t LEH [olf IRRMRIC VKR EICHRISHRE: LiSkARRALOnal
NSVDONMFRNFSFMNPGVERL T SYPYDVPDYA SEQ | D NO 13;
PK@atianoff aifull-lepgth BKKAOPotdimase dead C-terminus HA
tagged nt sequence
atgtcgccatttcttcggattggcttgtccaactttgactgcgggtcctgecag
t ctt gt cagggcgaggct gtt aaccctt act
gt 82t gt Jbe metbad o slpinn 2 wdeacirailedunctiomad dopgrgenitiaadtKC-0
agaaaaagcct accat gt acccaccctg
ggh@’@@@ difgat gcccat at caacaagggaagagt cat gcagat cat t gt
gaaaggcaaaaacgt ggacct cat ct ct
gaaaccaccgt ggagct ct act cgct ggct gagaggt gcaggaagaacaacggg

Aatht CangaCuRIHaN GE AN n MRS Al R GRS SOPRRseS

aoRURPanTEgar KipEhetagRBaL dbebRe sgiadn dundsree af the
cc %E%%\rﬁgt gccacgagt t cact gc

cacce tccacagcccacattttgetct gt ct gccacgagttt gt ct gggg

cct gaacaaacagggct accagt gccgac

aat gcaat gcagcaat t cacaagaagt gt at t gat aaagt t at agcaaagt gca
caggat Cage hlth8d LRYGHIAI A} ferein the modulator of a PKC-0 gtr%tein is

cat gt t ccacaaggagagat t caaaat t gacat gccacacagat t t aaagt

Caatdfar ARAAQREGaRAehhCt gt gaac

act gt gggaccct gCt gt ggggact ggcacggcaaggact caagt gt gat gcat

gt ggcat gaat gt gcat cat agat gcc

agacaaaggt ggccaacct tt gt ggcat aaaccagaagct aat ggct gaagcgc

t g8k cat The hgahad ofclatma3Safurther comprising assessing the efficacy of the
gct cgct gct t gagagat act gaacagat ct t cagagaaggt ccggt t gaaat t

ggtest agardtidentrfiet tustapdb)gamegein vitro or in vivo asthma model,
aaggccgccat gt tt accgacaccgggaaaaagagagcct cagggecatttcctg, .
ggagt ct whgreingdesfageng teatshows an increased efficacy in the in vitro or in
aaat gt gccat ctt ccagaacct gaact gaacaaagaaagaccat ct ct gcaga

t t@gg@ﬁ@g&g@d@bg@g@mp@mp ;ggontrol agent 1s identified as being useful
acpaaat gt t ggggaaaggaagt t t t ggcaaggt ctt cct ggcagaat t caaga

aa éﬁg‘f‘ﬁ%ﬁcgcaat at gggcc

t t aaagaaagat gt ggt ct t gat ggacgat gat gt t gagt gcacgat ggt agag
aagagagttctttccttggcct gggagca

tcggttt C Tt . aagaga cel.ctittt

X g% ot gglé\% frethod §ggléa%1% gzgggv%%%%lgﬁﬁg M ARIPRARRGEHE L.

at gt accacat ccaaagct gccacaagtt cgacctttccagagcgacgttttat

gctgct gaaat cattcttggtctgcagttcc

ttgat t CPRARLEAGA BELGLASAIAIRFSHIRBYERAGLRR RN SSE Wtiag
acaaagat ggacat at caagat cgcggat

t t t ggaat gt gcaaggagaacat gt t aggagat gccaagacgaat acct t ct gt
gggacacct gact acat cgccccagag

at3y.t gcThg fetit@h aptlaia 28¢ AbleedigtBo Attt tidapho )b 660 @fthe PKC-6
ct ccttt at gaaat gct gat t ggt cagt cgc

ctpioteias gghedygetigagseggagnt thekesfacicueabacgcahiygaaddresidue of
ccttttacccacggt ggct ggagaagg

adgt@dBgyext sdledtgd fymdhe gtdugytorgstiyepotthgagaagaggdugat
gcgt gaggggagacat ccgccagca

c qeedition 697 ¢hg aerine eesid ugyataperition 6§3.dbg dhwgganstesighocat
accgtt ccggécgaaagt gaaat cacc

atRasitien §3&gaddhethrpaninarssiducat pesiliongddgccccgget gt ¢

attt gccgacagagcact gat caacagc
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at ggaccagaat at gt t caggaacttttcctt cat gaaccccgggat ggagcgg

ctgatatcctacccatacgatgttccagat tacgcttag SEQ ID NO 14
weKOsheoss f ul | | ength KA09W ki nase dead C-t er nPEuES1ddd/043281

t agged aa sequence

MBPFLRI GL SNFDCGSCQSCQGEAVNPYCAVL VKEYVESENGQMYI1 QKKPTM

YPRUDST FBAIh MKGR\MIIRAK (BN Wihd roml tREELNSp RESXERIENNES R ccurs on

W EL KPQGRML MNARYFL EMSDTKDMNEFETEGFFAL HQRRGAI KQAKVH

HVKGHEEEEATIRE PEFH T EESYOPIEFH HEEBE QESEORQTNAAL HKKCI DKVI A

KCTGSAI NSRETMFHKERFKI DMPHRFKVYNYKSPTFCEHCGT LLWGEL ARQG

L KCDACGVNVHHRCQTKVANL CG NQKL MAEALAM ESTQQARCLRDTEQ

FREGPVEI GLPCSI KNEARPPCLPTPGKREPQGE SWESPL DEVDKMCHL PEPEL

N 41. A method for treating asthma, comprising administering to a mammal

KERPSLQ KLKI EDFI LHKM.GKGSFGKVFLAEFKKTNQFFAI WALKKDWLM

DDBWEer N/ EoRy R SHhAYE PP R e fogT REERS HIy Bybom; ahqrapeutically

| QSCHKFEDL SRATFYAAE! | LGLQFLHSKG VYRDLKLDNI LLDKDGH| K| ADF
G @ﬁm@smmmmﬁmﬁm m@@\m@}wﬁﬁge
QSPE EELFHS|.R PFYPRW_EKEAKDL L VKL FVREPEKRL GVRGEDI
Rqﬂm%m\é‘ée T RER RGPS FBRERT RIS PIROSERDRAL 2
| MNPGVERL| SYPYDVPDYA. FARKGSLRQ  SEQ | D
No?%%gg@ PEOEEQ I D NO 16) QKRPSQRSKYL ( SEQ | D
NO 17) Kl QASFRGHVA (SEQ | D NO: 18) LSRTLSVAAKK ( SEQ

NO: 19) AKI QASFRGHM ( SEQ | D NO 20) VAKRESRGLKS ( SEQ

e} RERRY 48 1R AR 9

@R@mﬁ&ﬁ%&?ﬁkﬁ%&ﬁéﬁ@ daBtidO 26) 1 YRASYYRKGG ( SEQ
127) KTRRLSAFQQG ( SEQ 1D NO 28) RGRSRSAPPNL ( SEQ

NO 29) MYRRSYVFQT (SEQ | D NO 30)

43. The method of claim 42, wherein the carrier is in the form of an aerosol.

44.  The method of claim 41, wherein the agent is administered by a route
selected from the group consisting of intravenously, orally, transdermally,

and intramuscularly.

45. The method of claim 41, wherein the agent is administered by

inhalation.

46.  The method of claim 41, wherein the asthma is IgE-mediated asthma.
47.  The method of claim 41, wherein the agent is co-administered with a
drug selected from the group consisting of B-adrenergic agents, theophylline

compounds, corticosteroids, anticholinergics, antihistamines, calcium channel

blockers, and cromolyn sodium.
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QAWBKTTPRRI (SEQ I D NO 31) RGFLRSASLGR (SEQ | D NO 32)
ETKKQSFKQTG ( SEQ | D NO: 33) DI KRLTPRFTL (SEQ | D NO 34)
WORKRGROISKP (SEQ | D NO 35) MYHNSSQKRH ( SEQ | CPddQuSHY4/043281
MRRSKSPADSA ( SEQ | D NO: 37) TRSKGTLRYMS (SEQ | D NO 38)
LMRRNSVTPLA ( SEQ | D NO: 39) | TRKRSGEAAV (SEQ | D NO 40)
EERYL TL YheAn¢thioQ df1Nax 41, )w eI RPSERHent (SSEQahfbOy At

KPFKLSGLSFK (SEQ | D NO: 43) AFRRTSLAGGG (SEQ | D NO. 44)
AL SERTACIRVinSE o laP RO M50tV KRS KERR e SHQ@reaE. NO: 46)
KRRQ SIRA'V (SEQ I D NO 47) WPWQVSLRTRF (SEQ | D NO 48)
GTFRSSI RRLS (SEQ | D NO 49) RWGGSLRGAQ (SEQ | D NO: 50)

LRQLRSPRRTQ ( SEQ | D NO 51) KTRKI SQSAQT (SEQ I D NO 53 .
NKRRATL ﬁfhpcz,ne@eg afplaim 43 wisreirrdesrtbodsaal lxcosal antibody.
NSRRPSRATW. ( SEQ | D NO 55) RLRRLTAREAA (SEQ ID

NO: 56) NKRRGSVPI LR (SEQ | D NO 57) GKRRPSRLVAL (SEQ I D

NO_58) KRVSM SEQ | D NGO 59) RLRRLTAREAA (SEQ I D
I\Dsé'O) %éemghﬂé%iammmea erlanabed yap prraRegenal

LAEF KKTNQFFAI K ALKKDW.MD DDVECTMVEK RVLSLAWEHP
FL¥ ‘Q TKENLFFVVE YLNGGDLMYH | QSCHKFDLS RATFYAAE! |

LGLQFLHSKG | VYRDLKLDN

51.  The method of claim 41, wherein the agent is a nucleic acid molecule.

52. The method of claim 51, wherein the nucleic acid molecule is a

ribonucleic acid molecule.

53. The method of claim 52, wherein the ribonucleic acid molecule
comprises a nucleotide sequence that is complementary to a portion of the

nucleotide sequence set forth in SEQ ID NO: 3.

54.  The method of claim 41, wherein the kinase activity is the

autophosphorylation PKC-6 protein, or the functional fragment thereof.

55.  The method of claim 54, wherein the autophosphorylation of the PKC-0
protein, or the functional fragment thereof, occurs on an amino acid residue of
SEQ ID NO:1 selected from the group consisting of the serine residue at
position 695, the serine residue at position 685, the threonine residue at

position 538, and the threonine residue at position 536.

56.  The method of claim 55, wherein the autophosphorylation of the PKC-6
protein, or the functional fragment thereof, occurs on the threonine residues at

position 538 of SEQ ID NO: 1.
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| LLDKDGHI K | ADFGMCKEN M_GDAKTNTF CGIPDY!I APE | LLGQKYNHS
VDWASFGVLL YEM.I GQSPF HGQDEEELFH SI RVDNPFYP RW.EKEAKDL
woMHEBMEPE KRLGVRGDI R QHPLFREI NW EELERKEI DP  PRERPKSB7643281
DCSNFDKEFL NEKPRLSFAD RALI NSMDON MFRNFSFWMNP GVERLI S
SEQ I D NO 62 MGPELNKERP SLQ KLKI ED FI LHKMLGKG
SFGKVFLAEF KKTNQFFAI K ALKKDW.MD DDVECTMVEK RVLSLAWEHP
FLTHVFCTFQ TKENLFFVME YLNGGDLMYH | QSCHKFDLS RATFYAAEI
| BGL QFITHSKE:tho RBICKIDNL T, W iiBiEHhE Hind¥e@dbkatly is the
M_GDAKTNTF CGTPDYI APE | LLGKYNHS VDWASFGVLL YEM.I GQSPF
HeRbBsEhesil B RVIINPRKR -ReviEEtkDL. L VKLFVREPE KRLGVRGDI R
QHPLFREI NW EELERKEI DP PFRPKVKSPF DCSNFDKEFL NEKPRLSFAD
RALI NSMDQN MFRNFSFMNP GVERLI S SEQ | D NO 63 MGPELNKERP

SLQ KLKEED FI LHKML.GKG SEGKVFLAEF  KKT FAI K ALKKDW.ND
DD%ECTNWER mpgthad Ahelamey 7 ifreremche kBN PrspubistratevesmppRges an R-

| DLS RATF | LA QFLHSKG_ |, VYRDLKL L.

| L %Pkf PKW% INE%AK#NFP‘ EG?PE%I’PK& IE@ébRVNHS
V FGVLL YEMLI PF EELFH SI. RVMDNPFYP RW.EKEAKDL
L\%ﬁﬁ@r@%ﬁ @ﬁﬁzlﬁawg@%ﬁ@é HEEPINOR SPE
DCSNFDKEFL NEKPRLSFAD RALI NSMDON MFRNFSFMNP GVERLI SHHH
HHH NFSFMNPGVER (SEQ D NO 64) ALI NSMDONMVFR ( SEQ D NO

65%9.TWEE(%E&K!)6\%%ICB%, (A%%B tNQPIgé)G substrate has an amino

acid sequence selected from the group consisting of KKRFSFKKSFK (SEQ ID

NO: 5), FARKGSLRQKN (SEQ ID NO: 6), FARKGSLRQ (SEQ ID NO: 15),
KKRFSFKKSFK (SEQ ID NO: 16), QKRPSQRSKYL (SEQ ID NO: 17),
KIQASFRGHMA (SEQ ID NO: 18), LSRTLSVAAKK (SEQ ID NO: 19),
AKIQASFRGHM (SEQ ID NO: 20), VAKRESRGLKS (SEQ ID NO: 21),
KAFRDTFRLLL (SEQ ID NO: 22), PKRPGSVHRTP (SEQ ID NO: 23),
ATFKKTFKHLL (SEQ ID NO: 24), SPLRHSFQKQQ (SEQ ID NO: 25),
KFRTPSFLKKS (SEQ ID NO: 26), IYRASYYRKGG (SEQ ID NO: 27),
KTRRLSAFQQG (SEQ ID NO: 28), RGRSRSAPPNL (SEQ ID NO: 29),
MYRRSYVFQT (SEQ ID NO: 30), QAWSKTTPRRI (SEQ ID NO: 31),
RGFLRSASLGR (SEQ ID NO: 32), ETKKQSFKQTG (SEQ ID NO: 33),
DIKRLTPRFTL (SEQ ID NO: 34), APKRGSILSKP (SEQ ID NO: 35),
MYHNSSQKRH (SEQ ID NO: 36), MRRSKSPADSA (SEQ ID NO: 37),
TRSKGTLRYMS (SEQ ID NO: 38), LMRRNSVTPLA (SEQ ID NO: 39),
ITRKRSGEAAV (SEQ ID NO: 40), EEPVLTLVDEA (SEQ ID NO: 41),
SQKRPSQRHGS (SEQ ID NO: 42), KPFKLSGLSFK (SEQ ID NO: 43),
AFRRTSLAGGG (SEQ ID NO: 44), ALGKRTAKYRW (SEQ ID NO: 45),
VVRTDSLKGRR (SEQ ID NO: 46), KRRQISIRGIV (SEQ ID NO: 47),
WPWQVSLRTRF (SEQ ID NO: 48), GTFRSSIRRLS (SEQ ID NO: 49),
RVVGGSLRGAQ (SEQ ID NO: 50), LRQLRSPRRTQ (SEQ ID NO: 51),

-90 -



WO 2005/062918 PCT/US2004/043281

KTRKISQSAQT (SEQ ID NO: 52), NKRRATLPHPG (SEQ ID NO: 53),
SYTRFSLARQV (SEQ ID NO: 54), NSRRPSRATWL (SEQ ID NO: 55),
RLRRLTAREAA (SEQ ID NO: 56), NKRRGSVPILR (SEQ ID NO: 57),
GKRRPSRLVAL (SEQ ID NO: 58), QKKRVSMILQS (SEQ ID NO: 59), and
RLRRLTAREAA (SEQ ID NO: 60).

60.  Anisolated mast cell lacking expression of endogenous PKC-0 protein.

61. The mast cell of claim 40, wherein the cell expresses exogenous PKC-0

protein or a fragment thereof.
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