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Histidine decarboxylase (HDC) is the rate-limiting enzyme in the biosynthesis of histamine
30 (Watanabe T, Yamatodani A, Maeyama K, Wada H: Pharmacology of -
fluoromethylhistidine, a specific inhibitor of histidine decarboxylase. Trends
Pharmaceutical Sci 1990;11:363-367.) Mammalian HDC is a member of a large family of
pyridoxal 5-phosphate (PLP)-dependent enzymes (Christen P, Mehta P: From Cofactor to
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mice. J. Exp. Med. 2002;195:973-982.) and increased bone density (Fitzpatrick LA, Buzas
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protects agai nst ovariectony-induced bone | oss. Proc
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30  require many washing steps rendering them less amenable for HTS.
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In another embodiment of the invention the HDC is a recombinant enzyme or alternatively
partially purified.

25
In another embodiment of the invention the histamine probe has an affinity of greater than

1um for the anti histamine antibody.

In another embodiment of the invention the antihistamine antibody used is generated by
30 immunizing mice with a histamine bridged by a linker region to a carrier and where said

linker is structurally homologous to the fluorescein probe.

4-



b) incubating the reaction mxture; c) determ ning
whet her an increase in HDC activity has occurred in
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In another embodiment of the invention the disease is chosen from cancer, asthma and

mastocytoma, immunological disorders, and gastrointestinal disorders.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A shows the structure of histamine.
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Figure 5 shows the inhibition of HDC by methyl ester histidine (A), -
fluoromethylhistidine (B), and the dipeptide histidine-phenylalanine (C). Reactions were
run using the standard conditions as described in the Methods and the indicated
concentration of inhibitor. IC50 values were obtained by fitting the data using XLFit4

30 (IDBS Software). Error bars show the mean + S>D of triplicate determinations.
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An QésYeﬁtwe@\@n@ﬁtéld%& ifRRVheffon withHINMANE or 4eBdy1atéd Histamine coupled to
excitation at 485nm em ssion at 530nm a_fluorescein

di efugiie Fherhigh binding affinity W?@foﬁ&]p@tpmg@tﬂqogpsq_em gould result from a
d CSEASA Ao i BeBRER RfeSmithuAdlRh ube 8 ebthmdmatzl (ﬁmatda@tl

he test conpound 1 nhibits the activity of
HD@emqumormamcbths h@fameaﬂmmsepnppr@be Qihe aﬂ@hlst@etne @ntibpgies
candl t h Mg
? t?)% ngnlltl ﬁg%ﬂe?f%%n cggl;d < ﬁCIHI i@c{hsﬂ‘f H@‘T\ﬂl@éng Kyith SBfilar linkers
dettlmt alist havg strﬁxﬁxmblmbmhcﬂxtgyrtg tla(histarmng/probe Different anti-histamine

antibodies may be used depending on the fluorophore used as a probe.

Histidine can be obtained from Sigma Chemical Co. (St. Louis, MO).

Source of HDC enzyme



a candi date conpound and a di agnostic nethod for
determning HDC | evels in patient sanples. It is
w@owbespsat ed that a person skilled in the artPEEYS2005/041766
practice the invention in a manner in which a nunber
of paraneters may be altered in order to adapt the
assay for their own use. Sone of the paraneters that
nay be altered include: the anti-histam ne anti body
ncentr t|o he concen he substr .
i &4 R gt e SR G et ofthe biEn 35 AR D C enzyme i
C O RSN Tt 1at:d)rﬁé1nplﬁtedl that dilber tha futinfength puetehelsd used) oipotmngated form such
concentrafion, the order. of a d tio
cos DAt ey by Bird Soto%e LF HipORR s s dheipiine
th %eé@&o%%lay&a{cﬂﬁi%’. GHrefeRBB4 ihe humatHDUO @éef(SBQ ID. 1) or a fragment

pre-incubation step of HDC with thg t est ., conpound
She flesreo fssed-eHedIOR ProveiR AR AR AHROE fo RRISI (8, gy fs elufghione S-
t enReGkahid (&S, d ReiitRamt bicatile type of assay pl ates,
a cooling or heating step, addition of a step to stop
the enzymatic reaction (ex: acid, base, salt, known
) PRS- 186 Sncflod ®F i Jvehtish dak BE phkydoASkinY qgﬂﬁﬁéch enzyme.
reI ted paraneters used to read e Tl uorescence
polAsriseckinitiertexgihgredn the Bah gettially ptgnf@ﬂ ig meant fojoeledradPC enzyme
pr He
10e rrb%g hlsq{e{:ﬂ }ga?'t "{lﬁ@%ﬂﬁg‘é tr?t Ia%ga%{r egfélsl e éﬂ ? HD! é%ﬁfm? would be found in
anthe-Huinsh aell. NBrEicttidnguigcefiaes for ﬁiD&harn kncwrem tllm &t amil apgetaught by
is greater than 100X. A suitabl e candi date inhibitor
wo WatatizeA , Fujpaicl, ©dmod Ha dshdkaamia A: Gogliedtion 200 propertdeseaidalpigfidine
aS Sc’iaé/ar fo())(r lageI i %%h&gstoqﬁa%ﬁ q?%ﬁle%b i’ﬂa? ql?icol.olggéﬁlg 3@5-5 %]ﬁile contents
epare {1*Ssues or seru or ‘di seasSed
samﬁWﬁ&hh&1mﬁasmﬁeihﬁﬁhact|V|ty are known in the art.
For exanple: (1)1- Sieja K, Stanosz S, von
15Mach- Szczypinski J, Oewniczak S, Stanosz M
Co I serum and tissues of the
pr %%E@'"g%% ngre %gﬂgﬂgekg in wonen. Breast. 2005
J U i) ﬂmé(sﬁ)ldﬁ&ﬁssdyl HE((Z Hiléied eesHRC b\lffeﬂ-'ca)htarrmlg 3 retlucmg agent such as
Vannac Per «
Co tﬁ% PERe © a&‘iﬁ’& h‘ryﬁf %‘F‘éﬂ? desagﬁ’&" gy M‘fsﬁ gompound in HDC

d emffelopqyd mﬁtamp ame@u loaDMBtD orbutfet A6medt added aonbe plate.

correlation . with t nflamm_.res
205u ShoutesE 1ol g rase o Jc%e)age cqERRyead ik Htiainigrogotorrd
rt%ﬁg Rt 104, ZEhakOvS Rr AR Hihe BatiblBis %ucﬁé‘d% 20pL of FP

wska Ornithine and histidi ne decar boxyl ase:
ac Buffer. i Bws,ithe finabencensiakipes inthe asspy arep FHE 22 t FITC-histidine

Ki ‘%Q@énM' 151&} 08‘?&690%995anﬁﬂﬁstaﬁ%e %%%#5 §%n§f addBRR0 1 t0 5

nmet'hods tou ed to prepare sa
t e$t.i B plate tshmnflhqubate@ atedt’ G—Im aabgs:nlS desuses. ﬂéﬁ ﬂuereeqence
t hod wmo |OM/f h
25 HD@O]{S%HU\?P tsggn# 1S rterh ER srulte ble hno iy IH{ f%y | (g}é%ﬂ{lc? g{ceﬁ]c% l?% arization

or sidhas ARLIL Abklga (dMSRbiﬂhldSewces Sunnyvale CA) with excitation at 485nm,
emission at 530nm, a fluorescein dichroic mirror at 505nm and G factor setto 1. A
decrease in fluorescence signal is an indication that the test compound inhibits the activity
of the HDC.
30



EXAMPLES Reagents FI TG Hi stam ne (Thi our ea,
N-[ 3", 6' di hydroxy- 3-oxospiro[isobenzofuran-1 (3H), 9" -
wQ dpmsatshene- 5( or PCT/US2005/041766
6-yl)-N -[2-(I Himdazol -4-yl)ethyl]-2,4-di nethyl -
di sodium salt) was obtained from Ml ecul ar Probes
(Eugene, OR). Hi stam ne nonocl onal antibody 22.12 was
obt ai ned from Argene (Vari | hes, France). L-Histidine,

m@n%?@ﬁ@p RO o P RS

tignaied gt arrteeirsr aacetl c acid (EGTA),

dlt | othreltol rldoxa]h%ﬁ te odi u -
ChiThS PHETHENEILOR § VSR ik é%sr?aé I fmj(ﬂsqgn&lagdﬁmsdu% activity of
3- [ Cardidate compound and a diagnostic method for determining HDC levels in pat1ent

Chol am dopr opyl ) di net hyl anmonj r opanesul fontﬁ\
S YL e kb B 2PN L venton

( RaGki& 'iﬂjwhl'cﬁlt nuIQbéf%? B&’r!al%é’tleﬂcs %‘dydﬁ anexed fof &Hér@@&ﬁi t the assay for

Chem cal rgm opaque pol ystyr ene 384-wel
pl debowmaise mfﬁ@parmﬁreﬁxahmﬁg @ istedrincludeathe gafighistamine

HD%’( @B% Q&r&gﬁtﬁuoﬁhﬂﬁt doﬂ&{ﬁﬁ&tg@lt dP¥te &B{tBEe hi@fishe!Ths pRIBE

aI pdsm:eiﬁttamon alm&ohgde Iancthndcbmr@tlwaef thpHRCrenelyhe, dha tegi gompound
Boeh I l.h
o P 05 A TS PR o bt
phoesppaictts (tbeHofhl 89lum2 ef @E&ﬁod,wdlt@n 21yl pE{Ei’ﬁAl,lbaanni step OIIPC with
CHAPS. FP Buff Tri HCl
N st prepson Effpredi eishonr ot P AR of e AL e of e

S € RAER, Qfd%yp&&if @ss@ﬁﬁlﬁt@ﬁ I’ﬁ&dolﬂfg a2 he Ak IsepfaddiBisn bf a step to stop the

equi p ed with r det e

A enspati FEoeop S SHaBP . YRR BFLY. (EheRs atiepe Opeof
15 TORiskBROAIBA FPASH pataAekted usd@ 0 rell e FlholBscBndePdlde¥ation signal.

Reagent (Waters) in 1000m 1OmMtri et hyl am ne

phosphate, pH 3.0. Al separations were carried out at

r g@e&mq{f%éﬁtﬁ)rés%g&)pr%é for ﬁs H:c@%‘(o[‘ ﬁ?eﬁﬁol@elﬁéﬂ /min

were 'nonitored at "a wavel engt 15nm Hi st ani ne
c ofrcenreteamboiliorest efheingention rlmselactwstv 9§ the antiristagning gnjibedy for
f 0 [‘ns?a%ﬁ& (Wef fﬁtsﬁcﬁﬁle 1\5(21' afdf Gn i(gﬁﬁp oA %tabﬁ@gn(ﬁ&ﬁ@ﬁijﬂfbﬁor would be
rves were gener at gusmg uplicate injections of
20h| si@medmlna%ammﬁoajkmnﬁer at concentrations of O to
200 or 600mMM Six equally spaced concentrati ons were
used. The standard curves were cal cul ated for

C OREARidat R hdstyfor AidEhbsifg diséagés r esponse usi ng | i near
regression on a TI-68 cal cul ator._ Correl

c oMeathads g}ﬁ)@a%p%pr@pggpgpest 9 SErUE fgepg norm: or | dlseased samples to

measure HDC activity are known in the art. For example: (1)1- Sieja K, Stanosz S, von

25 Mach—Szczypinéki J, Olewniczak S, Stanosz M. Concentration of histamine in serum and
tissues of the primary ductal breast cancers in women. Breast. 2005 Jun;14(3):236-41; (2)
E. Masini,V. Fabbroni, L. Giannini,A.Vannaccil, L.Messerini, F. Perna, C. Cortesini and
F. Cianchi Histamine and histidine decarboxylase up-regulation in colorectal cancer:

correlation with tumor stage Inflamm. res. 54, Supplement 1 (2005) S80-S81; (3)



G oni ng of human HDC The cDNA corresponding to the
truncated 53 Kd formof full |ength human HDC

W@ ameesTsdN nunber: NM 0021 12) was anplified pYI/BPER05/041766
using total RNA fromthe human nmast cell |ine HVCI
(Maeda K, Taniguchi H Chno I, GChtsu H, Yanauchi K
Sakurai E, Tanno Y, Butterfield JH Watanabe T,

Shirato K: Induction of L-histidine decarboxylase in a

2 g ggggg@?ﬁ,%%%&%ﬂg m\?‘%érl W E)r(i%laﬁg&?ﬁa% z'tab%g %? Manteuffel-

used were:
5" BudeiggRYMLOGHRa gididsagiag dacaboxylase: activities in hypertrophic and
3' -acact act gact cagga agt.. DC : Kb) was
o1 BB SR ORI TR BEt S5 APEis SHNRCAL- 1
was used as tenplate to obtain a PCR product
containing the first 1431 bases (am_no acid residues
51- Fhose resthadpcouish Be mritisd fodrrenereigmales Frdempns ndhe dyergicent HDC
Si destIBbAEAE €Otr thétnddFoulid A1k RARRN tEBichpR@Rting of HDC
prggv’ﬁgges\%ﬁas cl oned irnto_ pDEélT 20 usi ﬁjg Gat e%apy d (I)l%iong
Te ettty gy the targstinprren) endipgapas tisatetys plasgp eshlopdiamplgsng
the manufacturer's protocols. DNA purified fromthe
final exE‘rggssi on cl one was sequenced confirnmed and
h&XAMELESor med into DHI OBac E.coli for transposition
10l NFRajdifes bacm d. Reconbi nant bacnmi d DNA was puri fied
fromsingle col onies and transposition was verified by
PCRIEGHisfamige (Brewes I [3af’ diywgiost-Srapspiiodsohsriofirand (HH,9-
of 3 A5 66 41) Y AR R da o RN b P A ity I- O8I Mium salt
cat[ﬁﬁg%ﬁésééﬁ tlﬁ)as s[tgﬁl e fioI t_glr).edy%ijnto a glg L I\[Bgms ) was
st iobtaingd framidMbleorlgRrolyss FugPhee ORBRHbasmina@pRYclapgkantibody 22.12
equ| WhER i 9 figd Wolssi
o885t Pl SR S RIOETIAN G BIRSR dsom
15T e phospRAE( RPMohoOandEiasic solutianing kelyéthplskesglpdol 4p®meletulay weight,
wer

o S DARR RSP Al

r esoditunRlotide Rérelfronf SigmdiChemichlFCaiStapmrigMoat3e[(del |

de
bi

" Gelabiprop o hetoni SpietHopag G & Blined rom

Vi PhRirdd tHemicHl ¢oC@obkiidATy! Bimethylngfonideade froabdker Chemical Corp.

(=]

counter (Innovatioug). Nutrient (glucose, glutam ne
20an Blagk oPRIve PRIYSRITERS 3%%%1?@1@@8 Wz bfadnsd dighn Cargingifyostar. The known

daigpC dsiviBrsahiFid-Rh) st An@HALDIESYerd fOMBigma Chemical Co and
Bi onedi cal ). Twenty-four hours after the initial cell X

i nalphp-AupromethyHustiging s ebtainedamither ReshepeeningslbegrPigppaceuticals
ba InaY$, achieve an MJ of 0.1. A 1.5 nL cell

su%glllrn %ﬁ{nant mléfgirrpl e (centrifuged, decanted and frozen)

was taken pre-infection and every 24 hours until the

ru
25Tvve

'ﬁu}f@? harvest ed for SDSPAGE and WESTERN anal ysi s.
n y-sf our hours after infection, 25 ng of Leupeptin

waginil Bafibnie doriprisSFONIDMMERIssiet phosiitiatet BH 68 3% PEGeA0, 0.2mM
and, 0] ¢t §8ad iPabS SrPB QG A% mM Tris-HCI (pH 7.5) and 50mM NaCl.

30

HPLC Determination of Histamine Content
HPLC separations were performed on an Agilent 1090M equipped with a diode array
detector. A Delta-Pak HPI C4 3004, 2.0 x 150mmcolumn (Waters) was used. The mobile
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Runs were harvested 48 hours post-infection. The
infected cells were pelleted in a 12 L centrifuge
W@ Sweesd7s3 BP12) @000 rpm 40C for | Om n per sSPCHUSZ0&041766
pell ets were the conbined into one centrifuge bottle
and given a final spin at 3500 rpmfor 10 m nutes, at
40C. Pellets were weighted and frozen at -8Q0C unti |
use. The standard pellet yield was 300 grans. For

i e ol e 3L P B oD VB e BT B Pl (s

C artlﬁét%darﬁlhié pBEdspHAEC pHTHE AR Isépamabliseﬁer&tvae&néﬂ ot sbtoltemperature

l'ysis buffer es, pH 7.5, KO %
o SERFETIn it ot SR EA eF B L ST ) 715pm
cocktall tablets, and 0.01 nM PLP) at aratio of 5

Ig of cell eIIet The cells were honngenlzed on ice
Sus it

aIpigge 9%%&?1@1% clpylptedrisinecsiandesd cafjes S cpnggpfyation vs. area

t hen, s8I ¢/ §shddrd dubRs Wﬁ?ﬁ eﬁerﬁfbc!‘uéﬁl clfhgﬂ #&@bns of histamine in
Soni frer 450 (Converter, at 5 uty c cIe The

c elcpntfo} bufifer ajeenceripnsiqf Qé@.’l or PO OF N e Spafgsl concentrations
fo lv&L é’\@sgd b’YlgﬁF%&gl Qﬁ?l]cgrvfeg{;verggglgﬁlgted gf%o&deﬁﬁétfoh%g uMYs384:8a response

oa ed y onto a ut ahi one Sephar ose
4 B usmg linear (efynossisihams TH0S cidevlaters iGogrelatigiqusifigi¢ntewere greater than
chrggﬁtography system (Amersham Sweden). After
Ioa the colum was washed with 4 colum vol unes
(V) of wash buffer (20 mM Hepes, pH 7.5, 150 mM KO,
100/ GI CE{O'm 2 DTT, 0.5 nM EDTA, 0.5 mM PMSF and

was eluted with 10 CV of elution

b utthe eDNAofidvbgohding eattie Gthca@d SV KA Tarnaottulbdsigthiiriae HDC

pH 8.0). The HDC product el uti the cal S
bodEesiaE @Bme?rnbﬂ\fﬁg% i2)ups ampg%%e by Bk g it the human
159€ | mastreftiRan Ric 1 Y MRSV ST adiBubi F) OhRDE GHtsulH By 1BHuBRi K, Sakurai E,
The pool ed product was dlalézed into 5 L of buffer 1

( 20Fapag Xb%‘é@rﬁw H, Watagpbg T, - Inducsion pM%@ne gecprpoxylase in

MMl han 2A20cEH Yiﬁ@ ENicaAN g Pudhadh fﬁdg 26i395-34 )hayé ﬁnm&t@ Qked were:
dialysis into L of buffer 2 (0. K Phosphat g,

7. 55’-a@@tgmtgmag@caxamdé@wctaggmwgaato%GHRC&I%NA (1.5 Kb)
an QVag l?)ﬁ%f{TMo the) bﬁr@h }Zleé?&uéﬁ)ne g&ﬁ\l A '4rlaiﬂ3@rv9£31§$d AdSmplate to

ozen in [iq ni t rogen, store
20at ob&mcmpmdumcnmalmahetfmtyMéb basps@aynd avid tesidues 1- 477) of HDC

o SBOESpPEAL  uRh hE2 STU B BLA g i

0 p@mﬂﬁcﬁﬁa‘t-dmbdl injed piDléST 20 ﬁ.’sﬁlrg_Gata'w Cloninp Geciniology HDGtrogen Life

o e hnofpaite OB e e s oA S e Sorh R final

We reﬁpr@@[ﬁﬁl c[tﬁle wab sdﬁﬁeﬁdﬂ f:@iﬁnaétdaﬂdrtﬁé’iﬂfanﬁfbﬁﬂed iatotIhi@10Bac E.coli for
plate in | . Finall nM.antj - tidine I bod
S ERIBHOR Lo PR FSBDERt LG et from Sne

colonies and transposition was verified by PCR analysis.

Baculoviral expression and purification of GST-HDC

A 20 L volume of SFOOOII-SFM (Invitrogen cat# 10902-088) was sterile filtered into a 30
30 L MBR stirred tank bioreactors. The MBR bioreactor was equipped with pH, dissolved

oxygen and temperature probes and control set points were: pH 6.2, DO 50%, Temp 27°C,
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concentrations in the assay were: HDC 30nM

FI TC-hi stidine 6nM histidine 600nmV anti histam ne
wa@nioslosifys 3ONM DVSO 1% The pl ate was i ncubat BOI/E82005/041766

370C for 90 m nutes. The fluorescence pol arization

signal was read on an LJL Anal yst (Ml ecul ar Devi ces,

Sunnyval e, CA) with excitation at 485nm em ssion at

530nn1 a fluorescein dichroic mrror at 505nm and G

iﬁﬁ{)ﬁ | Z;Fé?f%{fl ik é{}aéﬁeglglr}%s ; Sf9°ceﬁ£ {%e%’ Sl °cf§11t glgs& §35@¥%en 2.5x10°

ab@.ﬁ&3ﬂ0€ EblltsMﬁlCﬁldtMe veld lﬂdﬂﬁﬁculzﬂd theai(ﬁehcfo@,rreéﬁ&(hg im@4 L of media

pl ates. High Thro S was .
auteRgn éapfeﬁnﬁtefy lt}gpfﬁg éf(g ﬁl?lor 8@5@(: aylgeyg?cg}ﬁted bioreactor
( C%}ab Qﬁﬁpl&b’dﬁz Kor celd ﬁ&isft& OabilidN)and W&l digmeteMisirdgl dj(L‘chéx téll counter
add enzyne e Sciclone to add substrate/probe and

5t ke bernHumﬁdeléi"%i glviamsg) 1 waste (EmEoRiat RS was also
Th %alﬁle@&?c%aﬂ‘?ﬁs@noé df‘ﬁiéBﬁ)tfﬂ’éjlO@tanﬁyze@(N&a"Blbﬁgdedlf i8kn gl-four hours

envi ronnent | uor escence po ari zati on was rea
an aftgn thoinitial esdl mcpw@gmattbﬁblmm%ort% inlpetedywish GpJtIIIAC baculovirus to

us 'a&ge\}egﬁ I\?@f 56l 0M9SA 98SET Lhed: ?QQ&(@C s?@w&ﬁﬂﬂ§ e\ﬂ’e&e%anted and
SCreene a concentration Va ues
we fiezer va takerepre iefkeetionaed exernpd laslssah}ntlb themin waphaayesied gor SDS-

0c oﬁ‘aﬁ \ﬁlﬁ_'%@ll%e ]a?algsli‘s 'Jt_\lﬁg? }%Bﬂg%rslag&/ I%%@B%?S mg of Leupeptin

COR{2® dﬁﬁblﬁﬂ&UEFﬁ)O]]]ﬁﬁFM totteidizt filter smthddean&IDIjbaBale;IWEhe bioreactor.

product hlsta and th obe

Robr et st BB iSinfentitey (HEIER RS werepefltgd jna 121
to c@rﬁﬁfﬁiga @Sloﬂ BR1RE @amnoapm Af°’CsaVidnah paapine Mhé atllets were the
anti-hj stam ne antlbo i es t he C- hi st e
C SDEDIE 1A ki fsge DRLS pREeth S ol B oD 310 Hmutes, a

155 have dpgiets Qhtge WEIQREd Qicﬂ%z@ﬂ a 80 RSitiRd ThY standard pellet yield was
fluorescence pol arization and was retained for further

chdP@etaesi zation. We first determined the affinity of
the probe for the antibody and the specificity of the
interaction, both of which are crucial to constructing

a Fobproteingmeisigation, all bivpovare Preparpdfem distitied snddeinnized Water and
bi QH Fb%e&ﬂ%s e%rg Emﬁ&%‘%‘ 2O, qﬁ& kapwle%asqﬁkgd iR F}le ¥ifrer (20 mM

medsdr enen ani sot r opy. concentrati‘on was
20heHépes, pBITId, MChﬂﬂ%tgbmr%@lmMrﬁT'&th IDM KGTFAdoche protease

magﬂﬁ% éfﬁghééﬁﬂ%dn {1 ?ﬁ ﬁéa%ﬂ“ﬁ$ &%@ﬁ F%ﬂ?ﬂykdb
of wiefehoniigkigdiyonficy usingSR(ﬁy‘ﬁ'rmeP’DQH)O (ﬂ!ﬁnﬁmadcmA%mtzerland), then
AL 535 SO ik B S BT R BB sy
I egpQE.The eélyl.ysawwhsecehﬁﬂugea R E8)600g tfor@usmiaffolliwedayi2ng,071g for 60
zsan ?nlll;] | 'I$htelcijalrl?1eed Y)\/Ea{tg w\alls‘:Jl loa(?ed directly onto a 50 mL Glutahione Sepharose 4B
column (Amersham, Sweden) using a AKTA Prime chromatography system (Amersham,
Sweden). After loading, the column was washed with 4 column volumes (CV) of wash
buffer (20 mM Hepes, pH 7.5, 150 mM KCl, 10% Glycerol, 2 mM DTT, 0.5 mM EDTA,
0.5 mM PMSF and 0.01 mM PLP), then was eluted with 10 CV of elution buffer (20 mM
30 GTH reduced, 2 mM DTT and wash buffer, pH 8.0). The HDC product eluting from the

column was pooled according to visual inspection of an SDS-PAGE gel. A standard yield
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as shown. Histidine was unable to conpete with
FI TC-hi stam ne for binding to the anti body over the 5

wo owe0s316E exam ned. Hi stam ne, however, freelBCT/US2005/041766
conpeted with the probe for antibody binding, yielding
an 1 C50 of 135mM Thus, the tight and specific binding
of FITC histam ne to the histam ne nonocl onal anti body
and the ability to conpete for that binding with the

produ f e est
posEY % éfﬂt%f[}g@ m§; r obu 085% c?dd agéntbtjg“ o?buffeu
HDQ20 iMFHepbs leMa) AmM EGTAOOQSEMGH\/ISHJ@ %mzwmnr dO% Glycerol and

react.i ar i ous .con ntra t di ne

L Dbttt b by il 03t Rlsre 2o PLR el pit 7.5,
200900 Mo0 it AbEEETAD mMBRISF, m% BBGe oD AeEN0Z me POB) for 17
>100nM the reaction is |inear for qnly .about

5mi thgeigs The finald peadpct s glguoffcesnap Fogn g 116?1‘1111}#@%%@5‘}/“0”‘1 at -80°C.
wi ndow with the enzynme requirenents for a |large scale
screen and linearity of the reaction, we chose to use

25 Histiting-Pecazhexylase As®Ybati on time of 90 ninutes in
t h t d
3in B AL 4857 00 B AP SobHI6C 180, DN Pr ana oo
[ n MaWamddﬁErofadﬂm@paqmeB%wAu ipEagr ia 20pb.oTest caysiuadin HDC Buffer
Fromthis ex we arrived at an. enz

100 o i BMSGHOTG TR i gddedip dieiplafiin alay6nM FITC-histidine and
co M%ﬁl}ll%%ﬁﬁdﬂ@ Rreddmbied Hand Q&%&&H't@&g %)latéaiﬂqOuL Finally,

istamine 1n a total volune of 60nL
M M0mdys armi-hiXHIHE. anﬁbmly%i‘s’ addmdde AOulaof KhBulfes. $hus, tie B3IV

to mai ntajn sa u t
o RATBFASRs B kR ViER: R Drdh FUC h’éP‘hW g ne D, anti

hi $deHhiRCantBody 301'1@/[ DRSO . S tplfE W in@ibaell BE37°C for 90 minutes.
di pepti de hlstldlne-phenylalanlne in the standard

1555 09 flugiescaBAeCROITHEIP S EB e ared om L analy (Mgpular Deviecs,
22%uh1§MafeoéA Qﬁh Qﬁ@loiﬂ A845hm, ef3RRG tat ¥hndh, 2 fi&S&ein dichroic

values are I n a reement Wi th those obtai ned usin
themH@t_@Samyl)d Gmra@téray Adbceelplitp sersipn of tha @ssay,disetl in assay

t
cofBeEieF SR RRacd gl BEEE BRe U Rlumes pdictcd for 354

tov&ﬂnﬂamm 352 conpound wells, 16 control wells (no
2Ocon’pound) and 16 bl ank wells (no enzyme) per plate.

Conmpounds, in neat DVMSO, were diluted in buffer to

gi \High ThrawghphiN§seeniizcent rati on of 1% in the assay

Thi.s concentration, of DMSO was S t o have ect
on thﬁéSSéwawt?reat%dc% %Zxrg}ar%sw?lgsraﬂpqwgws RGeS ‘f?glpef- ymark,

intoh P ABSEY ARSIl akikn @RS, @ik S?:'ﬂ:léﬂ%@o Ad s@%tﬁhte/probe
bo I Cc system enabllng t hrou hputs of appr oxi mat el

10@n@tea&<@91pp@1d arsh 2 Mpltidropgo adtbiie anfibodyt Tl@rplﬁpweréfncugated at 37°
ae}ﬂqucﬁﬂ&f {?%oménk Sindl ﬁﬁ%ésc%?&gbﬁn%{ G6rHs Rhd o An @I Analyst

90 at es, an aver age an assay

Wi mmiognatecﬂ 11@)1;111 AdaEo systere nginsthe &ttlm@e@m@e(bahq’p@ eapounds were

we rsgreg’n%ﬁ %te zp goncciantra{ion of 5 ug/mL. The POC values were calculated relative to an
assay blank containing complete reaction minus HDC, and a 100% control containing
HDC buffer with 1% DMSO in place of compound.

30
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assay with a confirnmed hit rate of 0.05% usi ng 60% of
control as the hit criteria. Confirmed hits were
wGaaiwsesIent | y assayed in 10 poi nt dose responsECT/US2005/041766
assess potency. DI SCUSSI ON An inportant paraneter
contributing to the performance of an FP assay is the
affinity of the fluorescent probe for its receptor or
target nolecule. As a general rule, the Kd for probe

biiﬂﬁﬁﬂéﬁf its receptor is inversely proportional to
th on bound. Thus, high affinity binding allows
f oThaknepire 6Bthe HIDMeregme piodhdt gastaitﬂne):zemtm histamine probe (FITC-
st0|ch|onetr and b t. FP sigpal . creen
U BSTBHE 4 FORP S A6 o VEEFEUTED ATEE B R Tf sevea
0N@ofhnh@icidl ﬁl‘i’ﬂ-&sﬁﬁﬁﬁ@&ﬁhﬁbd@é‘sfw thie Hfé-ﬁfstaﬁﬁllie probe (data not shown). One
hi st am ne-fl uorescei n probe. g e.of these
5 amof thetsi aatibodigs(D23.12), showad styaue; 115331%%& aS\B%Fé‘S‘H?‘bW fluorescence
?H%ﬁzdct@ﬁ ahd'@adeMEH-0 RITBRheP EhattdiZatimsay . The D22. 12
ody was generated by imunizing mce with
2 hi st am nyl -1, 4- benzoqui none coupled to al bumn
th bip st th
T T T e
h| sttemitive, both alehiph ae evichl wicangtmetingrobest agsay in a competitive mode.
The ff
oy SR AR PPl 05,05 ShEbfo] sREIRed B psomentof
ho rmlsagw bEta/peeire doh&:ntratmnm;ag dénldusetMtaod thb atibvdpencé@ration

(hi st, benza i one)
i SR HEL PP BOER OB i OTRAAGRTHT GhOp i eterined wpon
fo Iﬁ&)ngft@er ddtd. The sisificay ef thé Sﬁtibéd}ﬂﬁ)r histaglife ovisk m@kmm W
shown). Thus, an i rtant @n&gt for th

e\%malbﬁtréﬁfi apfhog EFS 3 é’&;be ?Oéle%qtr@fuexg; wege held constant at

15N BTSN O%§lectibeBl, Wil te c&b@ntﬁa‘ﬁo@@f&ﬂst:ﬁﬁﬁ%ndlﬁﬁfdu@ were varied
100-fol d select|V|ty for histam ne_over histid

Fbms)@fwn Histidins\yasjupabis gPmpge with &THG -histagpipgtor b1nd1ng to the
CORGEIYAY Bldrahk S1Q WAL BRmkARL HRahaWe ledwgkréi“ﬁeélﬁ’competed with the

non-specific increase in the FP signal.
| i prabaforantibidybimingoyicldegan IC@&QfeBﬁhMTﬁlé‘mS élpﬁmlghé and spegific

to %’gﬁg‘s ug%;i@%s%%ﬁm%e\r/tb&lﬁ %ﬁe }nlai%cl&r{% mﬁ'ﬂb@ antdllﬁe ability to

20h| $binpkété) for et bmaing ahvithythet mednmsezfaye erﬁymamdma(qtiloasmeﬂmﬁm it is

A e

exanpl e, DOPA decarboxyl ase is responsi ble for the
synthesis of the key neurotransmtters dopam ne and

seFHEdH} thoyis 2 tapecopise 1 e enzymalig repctign 4t various concentrations of HDC.

d' wgfd%ym@mmm BroxinkatdBRALe @8 kported Km of 200-400uM (Watabe et
droxytrypt op han resgxftlvel Current net hods

25usébll 8. Ot conseriions 1 LI0sMs fheldaetonst digeas Aptrpnfibout 30
%ﬁ'ﬁ}t&e I B?d%ﬁ{&%aﬁgﬂé’tﬁe §1Qeeofhhe$5s§'a{§‘ Wisasle (x}?cﬁttﬁeQi'ﬂzyme;,_| requirements

ques assay we describe here for
c otidrch limge sqad scregn pugl linshrity of the igaghiens weghpsede uwgs)iad0nM HDC and an

de %1%(19&%}{ lu?ée of 80 grm?dtésqw tlfe%{an&zﬂg ag%y. ehﬁ? Wisnfurtﬂér refined in FIG 4B,

which shows a titration of HDC at a 90 minutes incubation performed on the Allegro

30  robotic system. From this experiment we arrived at an enzyme concentration of 30nM.

Thus, the final assay conditions were set at 30nM HDC, 30nM antibody, and 6nM FITC-
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new i nhibitors with better pharnmacol ogi ca
characteristic. CLAIMS: L A fluorescence pol arization

w@z®ays¥763 determ ni ng the HDC nodul ati ng act i RCT/YSWH5/@41766

1

1

candi dat e conpound conprising the steps of: a)
providing a reaction mxture conprising a HDC

hi stidine, a fluorescently | abeled histam ne probe, a
candi dat e conpound and an anti hi stam ne anti body

g?\él,*f? 3‘?’:‘?2‘;%5%-]\%{([‘%/18; %6,0% griadﬁ.éﬁiggt?% ﬁé@ﬁé’[‘]?legl%[@%oglﬁentraﬁon was
M XEug %alm)co S8kl aRirtthn W e RBEymeNi bi tion of HDC has

occurred in the presence of the test conpound, wherein
an increase in fluorescence polarization signal is an

act 11§30 UERe g o 3K fRFEREBOAAN, BEbfl G0F pisidine o

st heluairiettyl hiktadihe) andint idipeptide histidime-pbérytidnietiy tHeatandard assay.

3 e aCiunEE7 bt 190 P A EUE o she . Bpecavly

whethgdeVatub@ark @€3ddBreBin¥it Wit thése bb@inb@tigiay the HPIOY Rsay).

than 15 minutes. 4. The fluorescence pol arization

assay of claim3 wherein the reaction mxture is

| NeipBalseflad RkcribRl Was the Bse@ Aélschel cBinpotingS froRr-a bRy at a final

fl uorescence pol ari zati on assay of claim4 wherein the

or ezondentmationef fre/mils 3&4cWolhplews Mere salbine comain 353 gepound wells, 16

B Ly R oo

wheeaiDM$QewddDdiluted m ufeoiolgivearfinabRMdtcongentivtiorhefd %oin the assay.

claim3l1 wherein DC i.S riiall rifie . L
e ontengrn b DA opREb b bR o dheinaic aciviey or
ar G&biﬁgy @hfainbi shywh)) aFhel assapwhaofullly aetoamated ohitist Alidgnerobotic system,
anti hody. 10, The_net hod of im1l ergin the

o nenshied irebounof ttn ooy 150 B BeaEFISD oishung sty plotof
M GRmWahdicctrdi ﬁélﬁ%f@siﬁl%’lé stgrdink Yurofl J0rpiess, wal af Bveraze&’ of 0.6
carrier and where said linker Is structurally .
ool GG ViBIRHEr Si- e b Freep 50040 Coramaudssy s aeregned in the
cl gigy, 1omWheh@iniathit@at bNie3% LEHE 60V iof cohurdt RARE PELLiBPN e
coupled| to a ] carrier. 12. The nmethod of claim 10
whéjoafivmesidiit weeer subgeguensly assayadiip 14 ointigpse FREpRRSR|togesess potency.
oclaim1l wherein the fluorescently |abeled histam ne

probe is chosen
DISCUSSION

An important parameter contributing to the performance of an FP assay is the affinity of

1%

the fluorescent probe for its receptor or target molecule. As a general rule, the Kd for

probe binding to its receptor is inversely proportional to the fraction bound. Thus, high

25  affinity binding allows for an optimal fluorescent-ligand/receptor stoichiometry and a

3

robust FP signal. We screened multiple anti-histamine antibodies in order to find one that
had a suitable affinity for our histamine-fluorescein probe. Only one of these antibodies,
D22.12, had an affinity that was high enough for the development of an FP assay. The
D22.12 antibody was generated by immunizing mice with 2-histaminyl-1,4-benzoquinone
0 coupled to albumin (Guesdon et al; 1986) whereas all the other antibodies we tested were

generated by immunization with histamine or acetylated histamine coupled to albumin.
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from FITC rhodam ne, terarnethylrhodarnine and Cy5.

14. The method of claim 1l wherein the histidine
w@onweest7sati on is between 1OMMto 5 nM 15, ThRCTESIN0£041766
of claim 10 wherein histidine concentration is between

| COmm and InM 16. A nethod for detection of HDC
activity in a patient sanple as a diagnostic tool for
a di sease, wherein said nmethod conprises: a) '

g 8 ﬁ%? %}1 ﬁg‘ds o agfllf}lta Ir{}rf] ?322%%} Jlgﬁrtfgn?géé E#P?rgscglmégoﬁfdgesult from a structural

hi sbaslopgbawedahaimnamgentsed i cttamDAR. 121 (Histimahy] beavoquinone) and
sel ectivity for histamine at |east 10 fold greater

t haif W@Pﬁ"%’ flpgresqgin Hr%?ubat ing the reaction mxture; c)
determ ni ng whether an increase in HDC activity has

occurred in the ﬁatl ent sanpl e corrgared to the | ev
sof THOEMeAHRE (34 Ko famnior g subsiipe bistidipeis @i/ n i @é@m@ég%wm Thus,
in et @ity fi
B L e
ri distaone evieehistidiesa Sur FP. asspshoves dvetia HI0-foldadelpetiGty for histamine
mhereln t.he
?{]% 1d1zne nﬁ%ﬂ%{% 3l ﬁﬂ{y\x;ﬂqn ﬁ% fr%kﬁch) g%g%ﬁgﬁ{e 88‘%&%{oﬁgﬁ&ld be kept
r e@elow ZmMadwans norespevifie ireraasesiaitiee FH smguat Tles hmltatlon should not be an
struct.ural onol ogous to t am n or [
05y &5 mf'g).Sl %WEC %%dnec?furg N gl%(/\ﬁlgr etl?l'ﬁt t{l?}km @%ea%égme 18
| S n6lR &Afer fHal MeaAneasl, anfehtuThistidns todayttdbpthe assay.
I mmunol ogi cal di sorders, bone disorders and
gastroi ntestinal disorders. 19. The nethod of claim 18
WheJeBirBodtyliBestofie d $gd AmaR OE&zy ﬁmn@oﬁﬂt%ﬁﬁbgﬁl roles
Boeh ri nger | ngel hei m Phar naceuti cal ,. Inc. ST,
. (hristeat ARAOITBITEDT cnBpple Q&éé@&ﬁ%ﬂﬁ%&@%@ﬂb e for the synthesis
15p°|o§mg4< & hRotARSYtels ApARhSAidH serdidhth Mh d&dattibicydBon of L-3,4-
decar boxyl ase activit y <130> 9/ 327 PCT <150> 60/ 628,
24 gikydmxypheadalanine (6DOPA) sndiL-33ydeox patnspRbam resRacay el Current

3. %neﬁ?o%lg) @sed to measure transmitters such as serotonin and dopamine are analogous the
histamine detection techniques. Thus, the assay we describe here for HDC could be
applied to related enzymes such as dopa decarboxylase and allow for the development of

20 new inhibitors with better pharmacological characteristic.
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<211> 662 <212> PRT <213> Honp sapi ens <400> 1 Met Met
d uProd ud uTyr rigd uAgd v Arg d u Mt
wo2006850531 5 10 15 Tyr lie Cys G n Tyr Leu SepCTg2005041766
Arg @ u Arg Arg Val Thr Pro 20 25 30 Asp Val G n Pro
Gy Tyr Leu Arg Ala Gn Leu Pro Qu Ser Ala Pro 35 40
45 du Asp Pro Asp Ser Trp Asp Ser lie Phe Gy Asp lie
@ uAg lie 50 55 60 lie Met Pro Ay Val Val H s Trp
G n Ser Pro H s Met H s Al a Tyr 6 5 70 75 80 Tyr

Pro Ala Leu Thr Ser Trp Pro Ser Leu Leu Ay Asp Mt
Leu Ala 85 90 95 Asp Ala lie Asn cys Leu @y Phe Thr

Trp f%ﬂﬁs Ser Pro Ala Cys 100 105 110 Thr G u Leu

n Val Met Asp Trp Leu Ala Lys Met Leu Gy

115 120 125 Leu Pro Gu His Phe Leu His H's H's Pro

Ser ser Gn Ay Ay dy 130 135 140 Vval_Leu G.n

5Thrl- Yeffuogseency 901%3“%?35%@ fiqtermping &‘U{%H’O;‘-\‘Iﬂa%gla&%"lty ofa
15%&&5&&@&&‘&%&&&@@%&%% ye lie Leu G lu Met Lys

Thr Ser lu Pro Asp Al'a 165 170 175 Asp G lu ser Cys

Leu Asn a)AprawAmg ajreagtigimixtprg caprisipgn HBE, hglling, A fluggscently

185 190 A

Ser Leu vX IlefBe 'Eﬂ}i/gls%gxtﬁne%%bezgganéﬁgéfé cbihPodfla@nfPah YndHRbtatFiR antibody

10

15

20

25

30

having selectivity for histamine at least 10 fold greater than histidine;

b) incubating the reaction mixture;

¢) determining whether inhibition of HDC has occurred in the presence of the test
compound, wherein an increase in fluorescence polarization signal is an

indication that the test compound inhibits the activity of the HDC.

2. The assay of claim 1 wherein the anti histamine antibody has a selectivity for histamine

of at least 100 fold greater than histidine.

3. The fluorescence polarization assay of claim 1 wherein the reaction mixture is incubated

for more than 15 minutes.

4. The fluorescence polarization assay of claim 3 wherein the reaction mixture is incubated

for between 60 and 120 minutes.

5. The fluorescence polarization assay of claim 4 wherein the reaction mixture is incubated

for about 80 to 100 minutes.
6. Method of claim 1 wherein the HDC is polypeptide of SEQ ID. No. 1.
7. Method of claim 1 wherein the HDC is a recombinant enzyme.

8. Method of claim 1 wherein the HDC is partially purified.
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Lys Phe Leu Pro val Asp Asp Asn Phe Ser

Leu Arg Gly G

lu Ala Leu 210 215 220 Gn Lys Alalie Glu Glu Asp

WQIR6EHITSAr g Pro val
Val cys Ala
Asp Cys Leu
Ala Arg Qu
Ala Ala Tyr
Arg Gy 275
Asp Ser Phe
l\/bt Met Val

Ser9 @gq %51‘1%

Gly Leu Val
Thr
245 250
Ay Leu
Ala Ay
280 285
Thr Phe
H s Phe
315 320

c]lg]nbl WDEr

255 Ser G u Leu
Trp Leu Hs lie
Thr Al a Phe Leu Cys
Phe Leu Lys Ay lie
Asn Pro Ser 290 295
Asp Cys Thr Phe

Ay
260

Leu Gly Thr Thr G ly Val

Phe 225 230 PGBHU205/041766

Cys Al a Phe
lie Cys
270 Asp
Pro du Phe
Gu Tyr Ala
300 Lys Trp
Trp Val Lys

Pro
265

EoRpe 'E%‘ﬂ“‘ﬂféé’fé’fg’a%éggr%@r AL 1um forthe

As in§istdahie Mfibody

Pro 340 345 350
SLeu Trp Phe val

.a Thr Asp Phe Met His Trp Gn lie
Leu Ser Arg Arg Phe Arg Ser val Lys
He Arg Ser 355 360 365 Phe Gy Val

Ly Si0APRe taEHodditifnd VHﬁe?elﬁ/ ﬁle aﬁﬁlﬁstﬁhﬁxe glt}'bo@p hisedid! gé\t{%fated by
370 375 380 Ala Lys Tyr G u ser

As pIORpugiZétg mipp witlga mlstmn%lgsiggbby abiskeq g@ionrte aAmatele where said

8"%% ki;&étu@gr HoicéBls M#le RREcABpkpY Lys Gy Prodos

Lys Glu He
Ala Lys Ala Gly Arg 420 425 430 Leu Phe Leu lie Pro

102I 42 h{“he mgthc% oF cﬁsxg 1b¥v§1e1|%?nuthe hr?kelr ireegio%rlgl 4ri)enélo%§mgﬁleo coupled[ to a]
carrier.

12. The method of claim 10 wherein said carrier is albumin
15  13. The method of claim 1 wherein the fluorescently labeled histamine probe is chosen
from, FITC, rhodamine, teramethylrhodamine and Cy5.

14. The method of claim 1 wherein the histidine concentration is between 10uM to 5 mM.

20  15. The method of claim 10 wherein histidine concentration is between 100um and 1mM.
16. A method for detection of HDC activity in a patient sample as a diagnostic tool for a
disease, wherein said method comprises:
a) contacting said sample with a reaction mixture comprising, histidine, a fluorescently
25 labeled histamine probe and an anti histamine antibody having selectivity for
histamine at least 10 fold greater than histidine;
b) incubating the reaction mixture;
c¢) determining whether an increase in HDC activity has occurred in the patient sample
compared to the level of HDC activity in control sample, wherein a decrease in
30 fluorescence polarization relative to the control sample is an indication that the patient

sample is at risk for the disease.
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Thr Val Thr Ser G n Phe Thr Thr Arg Asp Asp lie Leu
Arg Asp Trp 450 455 460 Asn Leu |lie Arg Asp Ala Al a
waboosksirss i e Leu Ser G n His Cys Thr 465 470 AFRGT/A8M05/041766
Ser Gn Pro Ser Pro Arg Val Gy Asn Leu He Ser G n
lie Arg Gy 485 490 495 Ala Arg Ala Trp Ala Cys Gy
Thr Ser Leu G n Ser Val Ser Ay Ala 500 505 510 dvy
Asp Asp Pro Val Gn Ala Arg Lys lie lie Lys Gn Pro
Gn Arg 515 520 525 Val Gy Ala Ay Pro Met Lys Arg G
lu Asn Ay Leu H's Leu Glu Thr 530 535 540 Leu Leu
Asp Pro Val Asp Asp Cys Phe Ser Glu Glu Ala Pro Asp

SREE R AR N

Ly sininymizityy miva vithhiytaBene hredgedby a Myler Agion$e n chMaibr Whavein said linker
Val, 580 5 590. Ser a.@nlys_Pro Leu Pro Thr Glu

Al §E‘+¢“\r/§{?’ Rogologgys Ry gyt 5 TBYEEEP WS ser Arg

Val Arg lie Phe Ser Arg Phe Pro G lu Asp Met Met Met

610 615 62 eu Lys Lys Ser Ala Phe Lys Lys Leu lie

Lys!Sphee 7 odghe %1 L OptigTea b 613658 #e°hate fise} capid, gitena,

G Unfe¥oeyiofa, inBlun6loBichldsddars, bk dRdiddeLrhdFafrdiMestia¥iXdisorders.
645 650 655pro Leu G n Ala Met Val 660

10 19, The method of claim 18 wherein the disease is cancer.
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