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1 High content screening has recently energed as a
neM/approach conpatible with high throughput
screening in drug devel opnent. Hi gh content screening
is a technology platformdesigned to define the
tenporal "and spatial agtivities of genes, proteins,
and other cellular constituents in living cells. 5
One central conponent in a reader for high content
screening is a mcroscope which is adapted to image
acqui renment of sanples in mcrotiter plates. The
reader is equipped mﬁth softmare that alloms

can be based on Iun1nescence and/or brlght fleld
i mages. 10 One type of activity which is of interest

f or Idighg:oﬁtélhe edtbdigng Isasa@eéﬁtsrt emdﬂgd:ﬂcﬁch nd:vﬂhﬁpft&l:h Zaipetible with

recept.or. C I nauce
ek RSP A o e ég?f‘ﬁ?%e 0B oo sstening i schnology

pHtbrapae ﬂbylftaldéﬁh@fﬂi@ﬁﬁﬁ orﬁﬁﬁﬁmpahalbé/cﬁhrﬁﬁgldf%:@és, pttkns, and
%Lgorescent Protein (G-P)

15 Physiol. 189, p.

341-355). Schlag et al. described internalization of

5HT2¢- GFP, aX]vhereb internalization was detected_ in

one R FENtTan SOMBPRGLAR Fsdsisiarhigle saRient geoning fiy g microscope
Wi ided kel fbeﬁlna%g %ﬁﬁ}ﬁhé/ntbdf s@m%lefsfzﬁ rr%@%otﬁésﬁbéteg FiehPReader is

(Schl ag et al . Phar macol
egBprad Myth cliyaestthal 3H0“i§é‘§éqmﬁé@1 lraageemlarement and analvsw Analysis

AN Bpbidl %ﬁthhlﬂﬁle&fen&erhtn%%@rﬁ%@ﬁklg an%es a GFP tagged MA
receptor which is not suit arge scal e

screeni ng purposes (Gao et 20 al., 2003, J. Pharmaco
Exp._ Ther. 307, 870-877). Guliano et al. disclosed
mul Gne Gpg efpstdfy %hl@hhméémteﬁ—ﬁt for diagnriaeping iskigamshmduced

115@{@3@%@' | iy bl -Rce ?f‘&lrﬁpl@fés' &gonmtﬁducwhﬁéeﬁﬁatde%d
no I.SCLOoSe |1 I nor.e
PSP DO ROBR 0% @F@% v i e rezeﬂt@rtbxﬁesg}ng of
PD?HI@C@UI fulerir@ieen Bll:drescdfd QrcﬁZﬁ)(Gﬁﬁﬁ((fE}@val?reeslﬁlTDOI ,J. Cell.

0 X et or
PG hg: BH el bt AR a Ry 988 et PRUZ Ao, Whereby
unemhzhtmheme deterted irthaue cfidinie nsiepen denVScapaeafmt(éer Tiflex was

t n

d@tﬁeﬂﬂlrfeﬁq e{?aga‘& ggy E%ﬁﬁ?n K éﬁstl ags \Qg ﬁIﬂtl g&hﬂ%% o . tgo?& geﬁ?‘irﬂﬁtol Exp.
Thead m,@ésaam Eap esilg dasenbgd ? n@numﬂuvmﬁcanom déimteriilégation of a
GF®lthgged MC4 receptor which is not suitable for large scale screening purposes (Gao et
al., 2003, J. Pharmacol. Exp. Ther. 307, 870-877). Giuliano et al. disclosed multi-
parameter high content screening within the same population of single cells. This
reference does not disclose ligand tracking or multiplexing with more than one type of
cells (Giuliano et al., 2003, Assay Drug Dev. Technol. 1(4), 565-577).

The present invention provides a multiplex method for high content screening of

compounds. Multiplexing describes a method where more than one independent

parameter is acquired as the readout. With High Content Screening, the image based

analysis directly assigns a certain measured optical signal to the individual identified cell.
This allows multiplexing both for multiple events within the individual cells, and for
multiple events in multiple cells that express different receptors. In one embodiment, it
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30 This allows multiplexing both for nultiple events
within the individual cells, and for mnultiple events
inmultiple cells that express different receptors. In
one enmbodinent, it HR/ 31.08.2005 -2 al I ows
nultiplexing for multiple events- in a heterogeneous

I
g A L g ol DB B MEOTE whre
F P%’n‘i&‘iﬂﬁé& MABSHPPE dlfferqntﬂyan embm@magmsgﬁd hyoptical means. In
aﬂg&gﬁ%ﬁ% ffe b i a!llo%' ere t he %J%%E%}? éﬂ Mﬁé Iélgﬁ(y s of cells
B PR gftareflﬁvé m@@a&ﬁ ¢ SAPRePUleHp Cﬁ"ﬂ rentiated from .
eadhhabert hus al | ows screeni ng of conpounds by neasuring

their effects on multiple cellular paraneters in
mul t iTpe presed timerbpd Hatsialions schepdigdifRgiipouhds Byh@easuring their effects

8ﬂ@d§§f|cﬂptﬂ?r”%%$§%%féf%gfﬂ% C Rl gies, ﬁ& el | or
sSu |
et f BHRaTs THEE AP GH B et & e L ETpR gt least ome

tdladar perrendtar gfet leageaptiogle calt er stdastsredubpggtvilatain of celfs or a
Lg:g%o%gr?e%%g %ﬁpl@ﬁtﬁ%&égﬁggg ﬁ{ h%xfr% glr']%gt Sne ?z[rg%tr}eccégor arg aueasured
erti¢ally oy the Drepanse Q?@blsenew wceaspcnmd Per tbgeuethm Bl lines, stably or

ARG SRS t%@fe@ﬂ'ed cBR 2 hﬁ{agf Eell REERL S be Ege@fvﬁﬁ@lpé)éf)resébne or
| east two cellular ers are neasured. Mr

PYo&s Bratbrspepiars- PRefapb it s ol calluleT walaﬁtéﬁ@r%mga%md More
p@aﬁwigqt leb gt tafh@tcaﬁﬂarmaeirﬁétéﬁd;eléeﬁm@d Irnﬁmtherqﬁrefeﬁa@t

di f nt r ters are neasur ed he term
ergfibaitasnh 5t s BB P R e et e S thder st 00d ¢ o
mean a quantitative determ nation of an opti cal
sig n'ﬁhe tetih “bphmﬂg&maahb@” affdtmédveredeishodehserodito befare

%%% get&lb% ?1? ter or paraneters are
sure At eds ceIIs whi ch express
different target 20 receptors or at |least two

di f flsiseferablp Spuhamietod heteinkdfors depirbladehphrseisiparameter or
Slirhfefeante Eéﬁgﬁ&i il &‘Pe%.@tt@vrossing%deﬂs Wcﬁ %E%I%ES cﬁﬁerent target

paraneters, can al so be neasured 1 n _at

AP et feast tie; difierantsrbRepations of prlls iy geskpress different target
ﬂee@ﬁ@fts Basd pﬁﬁm@’éer be &ﬁn‘fe&rrﬁ@ncﬂlsfoﬂﬁrrﬁ&%uﬁa%Qﬂbﬁsﬁiﬂr@@ﬁngle cells

ells ress differ e rece t or
W@Wéﬂeﬁv\? snttfa%%aﬁ%%répqr&t Sx5thieh iR abpopations of cels
wieisk expeed differentargayrebpt@ny type of 25 receptor that
is internalized follow ng stinulation by an agoni st.

Pr efﬁ[)ﬁ&aeydf tﬁeafarg& recgpecE)rs of the method described herein may be any type of

receptor that is internalized following stimulation by an agonist. Preferably, said target

receptor is a2 G-protein coupled receptor (GPCR). More preferably, said receptor is
selected from the group consisting of Somatostatin receptor 5 (SSTR-5) (Seq ID No. 1),
Growth hormone secretagogue receptor 1a (GHSR-1a) (Seq ID No. 2}, Vasopressin-1b
receptor (Seq ID No. 3), or Neurokinin 3 receptor (NK3R) (Seq ID No. 4). Cells used in
the method disclosed herein can be either cells naturally expressing a target receptor, or

cell which are transfected either stably or transiently with a target receptor.

In another preferred embodiment, a mixture of cells expressing either one of at
least two target receptors is used. In a more preferred embodiment, subpopulations of
cells are analyzed by the multiplex method. A subpopulation of cells can consist of one or

more cells. In another preferred embodiment, subpopulations of cells may, e.g., be
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receptor is a Gprotein coupled receptor (GPCR). Mire
preferably, said receptor is selected fromthe group
consi sting of Sonmatostatin receptor 5 (SSTR-5) (Seq ID
No. 1), Gowth hornone secretagogue receptor |a
(GHSR-1a) (Seq ID No. 2), Vasopressin-lb receptor

%glnga%éeoyégl ggg‘l‘[l(lﬁ'leﬂlr o&%é {}F‘lﬁo{‘r@‘:ﬁc@é&% %IF( %]‘(ﬁ%%%th
Hidferdni dyes Irbefueﬂten emreenefesredmnhoaiun@te&mse@slmg mpst preferably

g@ﬁlg}%;anﬁi%@t@m:% varé-’ﬁsed %Ldbﬁ\ﬁgﬁl%ﬁoﬁ bEcellk %lﬁfs%f%%r%letc@ﬁ br more
tably o%transmnt y Wt target receptor. I'n

tHECpref-erred-enbodi-nment;—a-m-xt-ure-of--celts-
expressing either one of at |east two target
r ecephoediuls pafaﬁ@bterb ﬁlaf;t bﬁﬁﬁﬁc@lﬁl&fr pergttt@thadianeatetected

sub atlo re _anal zedb the nmul tipl ex
FERRDE A rthBithe wtrBit Pt ardai mehel o1 of one o

35 nor e ceIIs In anot her preferred enbodi nent,

subpdhepatitionst subpemilitionyay cells, ay. of singlec8lls, whereby the cells may be
f

g'lc; %&(&Hﬁg e alYl Bl ks BOSI do%”%ﬁ&g&gr?ﬂec{}gén t?neg&hh eﬁnsfecuon

Xpression of or stainin es
withdforseenipreteins &5 eﬁ@&raﬁ%@am‘m in the ar{di et %mdﬁ cdls;
&Qﬁs‘lodﬁﬁ@ﬁ%f%lel}éd ﬁiteﬁé Efoﬁurcﬁfé%fe]ﬁﬂﬁxe& etk aptiBEL, wherein said
ﬁg popg gﬁlon of %ﬁ ‘;ﬁ %gslst of .a a le ceII or

flean PR Jfteplid OBEF EAIaROT Of RIS SerRTINOT BRYLEPETY O
ﬁﬁhg fﬂp@fteﬂ@ir@ﬂﬂ’é@tuérh@ﬁce% apoiaesisl &tteﬁtaﬁaau&mﬂrecapt%s orAiands or
[ n e es amet er s e
@11 ggﬁ“j@f g%cl%%%%iﬁll iéq%gmge&gléz{ QD P Cg?sy& ngl e
ceIIs whereby the cells may be independently marked
with fluorescent or non-fl uorescent dyes, including

transfection wth fluorescent proteins (e.g. GFP or
ot heFle lprsvmt inmerthe distlpses Galigh -cohtenx ligandedceptor 1oicking method

é%t%%%l ? ?o%tdtrgg sc%e fﬁ?eﬁ Seﬂ&ﬁh%tﬁétﬂéd S&J%E%do(%'l ﬂlz{gg h3led tracking of

erei
thetlecd edncqmtnauaﬂl Iayd sulegilaldaidcalizatibn pf ot lebas] hgiaeidemdl/ @nreceptor.

f gene .ex SSi 0 orte ene ack] .
By PG R RTER e oo TR RO B PR o PE B bt onter
tellghan dgar@metessyabhichok eﬂ:lh[eﬁéd ago rindtiplexhp c Bréfedblye Ligand-receptor
internal.i zation in 15 Th resent invention
AFEHaHGS & HPGHTCE, B P GATPEeRpt or ¢ r acki ng
nmet hod optimzed for drug screening on cells. The
met hod i s hased .on. an i mage- based tracki f the
oAt ehie SR PE PO AtEEEEnT AT Gudr LonsRIgE e response
toabehfstidd Ypadeandiitilar £6810t. Wesensktir@tigH ﬁiﬁfﬁorﬂaﬁﬂﬁﬁtﬁ@ﬁgﬂaﬁon

eto correl te receptor-

t
ke E«?ﬂ'ﬁgﬂ%?ff Banards srwellilep sEaHks S t s regid attenvation
SHCHeeMAAcRY réBepiol RIBRE) DrefirBiceARDE, fdri GRRELELC eRfQTation with

similar or different agonists using same cellular signaling pathways. A second important
function of desensitization is modulation of the sensitivity by consecutive exposures to an
agonist. For GPCRs, the attenuation of the signal involves phosphorylation of the
intracellular domains, followed by a physical removal of receptor proteins from the cell
surface. This internalization of receptors takes place by formation of vesicles from the
extracellular membrane, containing membrane embedded phosphorylated receptor and
ligand located in the vesicular lumen. Subsequently, the receptor can be degraded in

lysosomes or resensitized and recycled back to the cell surface.
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20 internalization is being tracked by the present
nmet hod. Receptor desensitization is a mechani smthat
allows the cell to regulate the response to
stinmulation by an extracel | ul ar, agoni st. :
Desensitization is inportant f6r the regul ati on of

the sensitivity of cells t s extracel Lular .. .
St o et fon ol S i el S arign vt e ble o
idedtifyededeprrepligindactiithi by differeppaphargnacbiegica| prdfde, which act as

subsequent stimy ationwth .simlar or different

A BRALPS s e b et BincSiegrasfiondd pAiHRGy Eotpounds able to

nodulahi n of the sensitivity by consecutive exposures

ERIRT TAGONE ¥ %For GPCRs, the attenuation of the

si gnal invol ves phosphorylation of the intracellular

domaj ns, followed, by . a physical renpval of receptor . .

pr ot B1TS2FRGRPL ol Pretirrbiet o Phied by QReshatle imaging of

iméeenatios ahd efcuefuldReEeFtNd Sgiadbesidddase 1iyel Whidifhh ®8 measured

of.%@chLes fraomthe extracg%#ular nengrane,

BRWEAY A7 AR HEHBRE AR BHbRaREd Hth ¥EiHoraR Bt errfiaied o gyther cellular
metet GRREN| 06 e@ehrédinl he sHMSIcEY RAMparsl¥BThis method is superior to

ntly, the receptor can be degraded .in

bse
Fepdis BAganmhethedn g the GaoR AL SBdy ab oirsBaed b Nowel et 2, 1997,

Efddcrivblosaes, 298-308SaYRochBalle Sl e8fod, FP.rBiGP EROMNGES, 7862-7869. In
affecting receptor jnternalization wll be able to

paEAs ¢ siemabpifbsentlygineas toide s muliiplexedrag screening including ligand-

- ROGHOPG A GRld PRIPEE bBtaintlvith i8%ke 335edTRIPREL. FIES thdhgh, in the

cl assi cal conpetitlion binding assays. In addition T
wonpbarehsledhagoniss the aptgenalizachegonist epeveninallfidlegraded or dissociated

%?ﬁl:%afécgﬁbhoﬁ WHC Pégﬂ(;h'&ﬁ r@oﬁ@é}ltﬁltép ilf)einﬁiﬁ:teﬁﬁﬁze QOfr%ﬁrtg}ents for a

) 5 _recept_or tr CKI Ng_assays. _nt ernali zatl
qufleci¢nitgearipdopt itiseee e @ive & diregt lpeepdstionplameistzg farethe amount of

. . : . . . L £ th
RS B B TP R R AR
optically in intracellular conpartnents, -and which can

be correlated to other cellular 10 parameters which
are asured in the sane cells in parallel. This

met WoWs; & agrslered empadimang shire preser nYenonnYdeast ang pet least

tigbidc@llul@zr lﬁalrﬁlrh@féisggeéﬁ@%ﬁﬁ% %géi)t@ﬂliMMﬁhte;?llﬁalﬁﬁtiorﬁ- %l%rein said ligand-
ndocr.i nol ogy.. 138, - .. Qr, Rochev et..al .

St IGEer T btk ed b5 oD g Setrgiion of #abeled koo fabeled

séegpi@l sufficiently strong to do a nultiplex drug

screening including |igand- receptor tracking could

onl btai,ned w-th i mage-based detection. Eve :
noggics PRbBHR%h: St b ok SRR PERER, ATLERN B Rfffreceptoris
pravidediahich énidegorscettor intendiraten. Recetggr-Hekad internalization can be
R RRAG RS, ¢ HBG1 BERRE Pheonkd), W LhcliffPaBeled target recept

concentr arte[g'd {ic?}(ﬁ{é]nat r aeceﬂel%%ﬁa(re gggrigg)ér { ment sgr?gr g argetrecepton,
wherein said label can be detected optically. The label may be attached to the ligand or
target receptor either covalently or non-covalently, and optical detection may be direct or
indirect. In a preferred embodiment, the label is a luminophore. It is also preferable that
said labeled receptor is not a receptor to which a fluorescent protein, such as GFP is

fused.

Labels may include luminophores, preferably fluorophores, which are covalently
grafted onto the target receptor or ligand, of fluorescent proteins fused to the ligand, such
as e.g. GFP. Alternatively, labels may also be antibodies which bind said target receptor
without inducing activation. Said antibodies may then be tracked through a labe] that is
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sufficient period of tinme to give a direct
proportional neasure for the anmount of receptors
present at the cell surface when internalization was
i nduced. 20 Thus, in a preferred enbodi nent of the
present invention, at |east one-of at |east tmo
celJu] ar paraneters neasured is receptor-l

arwb@dqtﬁ thetat Sush labatsapey be ailebd thgbera bedsts tlcaﬂv, either
BﬁhidZIQI:ﬂl}Qm e drrek edishydiept dl.chdcladed ﬂﬁ:ttt&mr@fof internalized

(AL o5t DASURL O ho ) A s i R

- draibgdy to ehieh b pH deasifiGe, mpuvalb}eidte«xﬂable frag wadboes d(ddiept alr; 20035

AQE}’?QF\@e}b%@ge&%{% S%PE?%) 2%@815 ! gfdl'ﬁiaé ﬁ%hbosgreﬁﬁgldm
yatgmn psany, otber systamkin m@n@h 3 labren@xdlqrta pyEoTE Etﬁém‘dﬁ’ a fluorophore is
Mﬁfdecb rﬂn%%érﬁ WHRRE angﬂﬁ% e%ﬁi(ﬁf 9(9&1%9‘[ 2Rbh &b e 1ighR8 or agonist or

e attac n or, target ece tor

r@F%@fror@c%ﬁJéed px lingged i et Saitah ﬂisﬁect@ﬁc%ﬁmﬁ p include

]ﬁ%%l@ﬁdﬁdémhdmy d@c@ctﬂirf @@tﬁnﬁ I d ﬁi@ﬂefr&?émbédlnﬁm@bﬁﬂm@ PE&eht
e oal ne

t.he |
SR trap hendin e g st el GuBiot apticke Thif Hiophore-
lnleeie?lﬁgmdﬁsxh\zdg irehbaced Wﬂhrceﬁs:ﬁlpfesﬁﬂg)ﬂhe itargetsacdptarsin Gt ilaresence
use abel s ey r.as
9 bgern gsraled‘ compatinds ae}s eéc {ellnblgpop lr? g%u? cgll?ﬁ]fe{{r)g ﬁekﬂ 1?hes or
];trangeytce]ﬂ @dﬁp’tmhigh ekprgsiraahe ooﬁndrt La@geeset;eptprqo topaé preferred

{rﬁ%ﬁﬁ% H‘g-ftl's"hg‘gﬂ%am : g&dmg%ﬂ\?% ﬁgff Iecfﬂsﬂ;«ﬁj t@t ek i’e%lﬂ:lytors is

1see: ép@@om@r%@m%@nboﬁmmgbm#amﬁm ell S@?@dessmg Iteast one
E‘e t§SarBBYal}728byBe LB EHB8ANEHRES qgrin@tﬂeﬁ?ﬁ‘éfeﬁé@ém}b&ilment
S¢ah

attached to m" Such_| s .ma | abel t
opyRatipns of faidic thniwafaﬁ Bybe %lil‘f?f?éﬁafe%bv 50 ohin 2 st well
Ih&dhbﬁ@&éfb‘m‘ed Fnbddignedt, sfrighadll£Lt hsulyzAdbe tied maltiplex method of the
|scgose .the tracking ofg internalized GPCRs to which

RICSRGINEY Py sed whi ch can be bound with a specific
anti body, with said antibody to which a pH sensitive,
opt iReatptyr gehsttablegthestsy snadl hdendes (et ivweee ptevirluslyddagified to

a%t ésa % %‘H%E %\(fe% Iﬁggl}ga%egeo} &?a @(}m%lﬁ?e) recéﬁtgleir térﬁ?ﬁ)ﬁﬁon, ora

fslwﬁblrﬁarld pabfietlyoa P@pﬂd@@p hpreteinggr mag@nfm’téh@ﬁ lgﬂclacan act as an
%‘31‘1‘1@[&9@ Efiatk Sece E&H %ef&ﬁ@ﬁloﬂg?ﬂé teMh "‘ngrﬁs@ﬂ R MgkahB” 8re used

on-coval ent _man and_or

ipGepp by Ang bp yinclydedeBiraliEaRiid T e sush Lgafseantibodies
228 LRIH Nl ttl@dﬁr@&a%@blb RE &ti&ﬁ@laﬂx?;ﬂtdﬂﬂﬂizdﬁo@hﬁfs@éﬁors and

deertion Syatem 1 pretorradiornod el ol e s e
absihgl tegetvietdptars ilbidr mgher iaterddlizstidd efohopaepter-agonist complex.
Preferred embodiments are Somatostatin, more preferably Somatostatin-14 (Seq ID No.
5); ghrelin (Seq ID No. 6}, more preferably a truncated form of ghrelin (Seq ID No. 10};
Vasopressin (Seq ID No. 7); or Neurokinin 3 {Seq ID No. 8).

An agonist labeled with a fluorophore was incubated with cells expressing a target
receptor, which induces internalization of the agonist-receptor complex. Then, cells were
fixed and internalized agonist measured by quantifying the fluorescence intensity using
suitable fluorescence imaging hardware and software, e.g. an ArrayScan 4.0 (Cellomics)
with a Receptor Internalization algorithm. In the examples described below, the software
used was able to identify position, size, shape and inténsity of brighter objects such as

nucle, e.g. nuclei stained with a specific fluorescent stain such as Hoechst 332538, or spots,
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| abel ed ligand is then incubated with cells expressing
the target receptor in the presence or absence of
sai d conmpounds. As described hereinbefore, said cells
may be cell lines or primary cell cultures which
express one or nore target receptors. In one preferred

enbodi nent . m xture o XpPressi ng. .ei
S B b e Ve o auiE 18, EPEEER R TR ¥ spsity ofa
fiefesreneafoaish odildbr orrslatep optieatll onmbers, seletegmined by stained

ex ne erre

‘?ﬁi&% Q.Fict) ﬁl%h%a&%{etrr%ﬂ%hofrﬁa? gc?ste %283%: e%ﬁ‘%m YA&fation of

ngrggtg_fer enti at ed by ther r position in a si ngI e wel .
I'h a nost preferred enbodi nent, single cells are

anal yzed by the nultiplex nethod of the

| nveRr BierhobPFeROp i 5hge P%Q%anéaﬁld{ef’r cred G Sl gprometer (as 2
fioh hﬁﬁh@eﬁaﬁﬁﬂe, Wik enapibe thopsitioni odeid deftiog duﬁphpuh&bn @S cells or
208000 A, B Lok G SEERR L AN by DM i e
preshessaistiyn saipegh drdelloincabapedinghanpresmce of alzsgnesnif said compound.
t hereof which can act as an agoni st and nmedi at e

rec eg}ug et} R0 sgfﬁf fo?? rfctfin u'Hteras %s toq{égermme the

|Ig are USG Inte an € I ncl

pedactiviay of ogeprennds.furefgrbhtis aémgkut% w’pgrgﬁn@ eaafrm%ﬁrré%t
SibrRpalaBHR bf B ela e%aeﬁ e@mqe@@moere@é/pt&ts I Ic@ft biRg the

|nternaI| atlonkg ﬁeptors a agoni.s ¢
e liggnAi QpeperiblaRopsimeEg e ety sug %1?5?@% 2 use of one

l:@lg&b%dﬂﬂ%lbm@ﬁ e@Secelﬂ@iitc?ﬁ:ipehﬁE teinds eeephdesl sspirashing a second

L hauce, | ernaj.l z n O he r ec

EGpEie (e BB e BRSO Ko S al - ChRL AL PatsrRenipg pticely
py. & lelvadal witlSe flatostant nnadmﬂaﬁeq:ehﬂiymdc g. &)-expgemsiogiGYP), or
(vﬁ@r% | Re %@o cQJ? lsaIEIgE ?df%ﬁ&%ﬁ%i éé% ﬁqreie Sp%@ﬁi%%e'f'hlfs %&E}@fof the
g})ffer@rtlameruoﬁﬂhﬁ tive cdls(Iséernalipatien ogi) ligand oagenaptor labglsé e a
YMn‘ilFlo%lJrL: %Eﬁ%ﬁf £ﬂ1§i\@éphﬁ& gtﬂ?& WY defectsd éﬁjc@ﬁpﬁﬁﬁﬁﬂéﬁndmﬂy

recep uces |nternaI|zat|on of

Hbe ﬁr@@ﬁﬁﬂgtﬁree?ekﬁrlﬁrr f@bﬁ}ﬁltﬁﬁl recepiers ol @@ ansagapisbthat pregents
ﬁﬁ&nurﬂaﬁm af M@Qt SRORESH o BA NGk RA¥astHANhd gt Rgidd ©ther

. uor escence i,ntens SUIta | e, fl.uorescenc
S N A éﬁ#’fﬁrﬁ?@f s et W PRy by parelll
fneadukandrt $) tiatmultiphexandfBodpf the ptadérarinadntioat i on

al gorithm In t he exanpl es descri bed bel ow, the

07 R B R85 BULE LRSI RO ere SR i o
driohehe the sglectvuig of |c0mpaum1@dpmfdr¢b1§alrsm@q: Wr:}tbs Wherem at least two

%1'&91%[‘1?&1%%Bﬁuﬁhgﬁ@ofscléﬂ;ﬁnaépeh'@&ﬁj}segcpgé§g§§eas%osr@eép%rs it can
bind the different ligands. One possible non-limiting embodiment of such an assay is the
use of one cell expressing one target receptor to a specific ligand, a second cell expressing
a second receptor to a second ligand, wherein said cells can be differentiated optically, e.g.
by different cell size or other optical differences between the cell subpopulations, or by
labeling with a luminescent or non-luminescent, dye (e.g. co-expressing GFP), or wherein
the two cells can be identified based on their position. This allows for the differentiation
of the two cells. Internalization of a ligand or a receptor labeled with a luminophore,
preferably a fluorophore, can then be detected optically and independently in the two

cells.
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e.g. spots representing vesicles containing the
fluorescent agonist. Thus, the intensity of a

fl uorescent agoni st could be correlated to the cel
nunbers, as determ ned by stained nuclei. This

al l owed the determ nati on of ddse response curves and,

sy ol S 00 0.V U L AT WS
dffenérsttlizan dtebed adtveithnawd differiennlabéls dai cardgrodetateddndependently is

R e ARGl S PRI iR Bep MRy gpress

expression of a reporter gene, or internalization of a
secong , pEFRIr&d erfbichentTehdBREIHIS HerethbefRrdld &@libedPthe target
cells an&?gh?d in the presence or absence of said

ESAPRE AR This set-up is also useful for performng
counter screenings to deternmine the selectivity of

c onp Dy B Pseferpeddratalimynti of the siultédlec methbd helebitetare described, at least
Ieastéfgg different sub ﬁpulations of cells

-Fhfa%ﬁe Nae it T eXpress=®at *teast two receptors that can

bind the same |igand. One possible non-limtin ‘ _
enbodhapntsensfingnsihn arovadss 8ye i of A élmmpborednleele%@omst which

Wa@s}%&%ﬁ?ﬂﬁ?ﬂﬁﬁ&%ﬂ, Eﬁﬁﬁﬂltogﬁgfe%%gelé@ﬁ%ﬂtblcoﬂ 4 19anoptore-

second ¢ expressing a sec( neceptgggio tgg

leheksd ppEhedy, o iR Hor decepoadigand Faghing iy mukplexdighspnient

?c?@éiﬂﬂg éﬁ%n‘i{ﬂiuhﬂ@ |P|r?/fciarab1?95aid ﬁltnllig;@ﬁkcﬁg 1svd ﬂiﬂ)r@phore. In one
or.escen r .non- rescen /e (e.qg. co-expr.essin

@Byfh%ffm: %&I@Pﬂ&me-%f? esm%%&a%ﬁw&& ©pfHgh & duictescent

paseid, arhtb 6P, p@skd.i on. This allows for the

differentiation of the two cells. Internalization of a

ligand or receptor |abeled with a | um nophore,
preferably a fluorophore, can then be detected

icall nd | ndependently 20 in the two cells. The
;bg%’%%} |°\7%/?f3:?$u5?8'the two receptors of an antagoni st

that prevents internalization of at |east one

Eecgﬁior can then be neasured and quantified. O her
effUt'ar parameters, like, e.g. Ca2+ flux, maybe
hoddeelofified tel safiphs padphzdiih 08 wall phae aktealcquitrebsitl dratdllomics

N the i plex nethod of t.he present invention.

Msriver blieh predorengreaneu EHERTE bt BT sotff s XFs DR, 2
SO Ele tHEE GRAEINGSN ©). Fikte? Bettlf @r XFI3chdRBstSRI etposirietime

ff c%yp&%Egs, preferably in single wells, wherein at

pagelB ¢ di fferent subpopul ations of cells

i ndependent|ly express at |east two receptors that can

bind the different |jgands. One possjible non-1im.ti :
enboft -5 GEPTESTHIE 15Q d with @0 nlbffszgtt%‘.}%éﬁé(l 14 do7 S%gmmutes at

10! BaSdNYqIRRI thAT QB HILEERIOT. HaBeltB: SRC sihlelak GARAmMage
second cel I expresSing a second receptor to a second

ddqgared thrabeh Slter ssting 2c61 38 Fe arxpressiiigf dells motbatedwith 1 uM SST14

N L R A ——

QOrinkige acquired through filter setting 2.

Figure 2:
Dose response curve 7

ERC ( endoplésmic recycling compartment) intensity per cell, determined from
samples of SSTR-5 cells incubated with 100 nM Atto590-SST14 and varying amounts of
SST14 (for sample preparation, see protocol). The analyzed images were acquired with
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| abeling with a | um nescent or non-lum nescent, dye
(e.g. co-expressing GFP), or wherein the two cells
can be identified based on their position. This allows
for the differentiation of the two cells.
Internalization of a ligand of 83 receptor |abeled with

S BRRER e SetORh DB M 1 R LGP Sgude and

ﬁﬁbrﬁs&y in ERCQWM&%D@W@B&% e e K&eﬁtbﬁhﬂérﬁ&%hon algorithm
a ent| qternallzatlo of at least two different
f é 1%‘5@ lwaﬂ??We ifferent |abels that can be

different subpopulations of cells that independently
1BF%ts at least two different target receptors in

hla@ge@ 6§§féac€ell‘%ﬁm§t?:§ ﬁfk%@reﬁfm 36 QP %ﬁ%eﬂe&c@a@éd&ffﬂ[ ﬂﬁfte]lomlcs
dlnent of the net her ei nbef ore deScri bed

igh parientscrgempgreaier. Qbpckvertre Blentrsan wH0-ors,
@(ﬁ § Eﬁ%s‘[{@él&f'ﬁ@ d el'KE;IﬂHXg MR iARRE BOFTBEREERRET] s é‘iposure time

| east. three [T ular paraneters are neasur ed.
EF%%&ﬁmn¢ﬁVentlon provi des the use of a
| um nophor e- | abel ed agoni st which 10 induces receptor

internalization, a | um nophore-]|abel ed receptor or a
| umi B@whérwamre@umeﬂmybaﬁ@i Wit Rl Agie655-NKB for 30 minutes

LeeeRLR éfle hgﬁﬂgd Eﬂtﬁﬁgﬂ ﬂﬂgr gt%tﬁ{g HBpéa?ﬁ% i £004 Q% e acquired

screenin conpounds sal uwnno
ttsoagH fluaxephpreC: Nmm@@reseﬂfg@aisrrﬁmbatddheith 1 pM SB222200 and 1

| um nophor e- | abel ed recepto not.ar ptor
B ARoG NG Br Bwee pravinsr Srersh FlerRting lePpoome e C image

é§PEE§gﬁbﬁgiﬂmﬂQ&nﬁggures Figure 1: Inages of fixed
sanpl eés prepared in 96 well plate were acquired

wth the Cellomcs 20 Array-Scan 4.0 high content

E%ﬁﬁeping reader. Cbjective 10x. Filter setting 1:
XF53-TxR, 2. s exposure tine (panel A and Q Filter

Q@#ﬂfﬁgm@iaXFBS hoechst, 0.1 s exposure tinme (panel B

and £ ; :ﬁenﬁﬁ%r & eé&éﬁﬁﬁkcpgoﬁxeéahﬁﬂés%@W@&Hﬂ&ﬁb&@@mﬂl1
nM Att 0590- S or 30 mnutes a C, 1 mge

Rldgita6d-NRB ey funictibn of vewingiampunts GRFEL230 (Garremple
ﬁ%ﬂﬂaﬁofﬁ%eé ﬂro‘?bcoi)n?ﬂeeanalyzed images were acquired with the same optical
settings as described inlegend to figure 3 and analyzed by use of the Receptor

internalization algorithm (Cellomics), from four image sets per well.

Figure 5:
Mizxed population of NK3R expressing cells and SSTR5 expressing cells incubated for 30
minutes at 37°C with 1 nM Atto655-NKB and 100nM Atto590-55T14 and different

combinations of non-flucrescent ligands. A,B,C: No non fluorescent ligands; D, E, F: 1

pM SST14; G, H, I 1pM S$B222200; J, K, L: 1uM SST14 and 1M SB222200.

Fixed cell samples prepared in 96 well plate, overlay of three images acquired with
different filter settings in the Cellomics ArrayScan 4.0 high content screening reader.
Objective 10x. Filter settings: XF53-TxR, 0.8 s exposure time ( A, D, G, J), XF93-Cy5, 10s
exposure time (B, E, H, K) and XF53-hoechst, 0.1s exposure time (C, F, I, L).

Figure 6:
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acquired through filter setting 2. C SSTR-5
expressing cells incubated wwth 1 M SST14 and 100 nM
At t 0590- SST14, i mage acquired through filter setting
1. D Sane sanple as C, inmmge _acquired through filter
setting 2. 30 Figure 2: Dose f3§ponse curve ERC
endogl asm c recycling conpartnent) intensity per
P ISREPeFMYAed from sanples of SSTR-5 cells
i nc UBRCQﬁiteﬂmg%el Q&1 dMeAhined %ﬁﬁﬁﬂgés @namypbs Wi igived NK3R cells

fﬁ?ﬁi@ﬁ 5 s Frabalf
%}ﬁ%caﬁt%ni R gﬂg&%ﬁgﬁg &?gglttﬁi “Fkgg’gﬁli gFen ?éﬁsﬁ%ﬁew%(?ﬁceﬁ fior image

Eﬁ%ﬂtﬁ@%& s@ﬁiﬂlé&rﬁft@.?ﬁad anﬂpﬂi}elf}@% Holﬁﬁﬁ@'XFPECyWﬁ!ltler seg:mgs Top
ig mages i xed cell sanple in
#Fgﬂfa@é erilT 8 A EEGHI 6! VIPHRE ERETRE O S 22200, W%{;P%&ERC
thtbhstty 881 ﬁﬁﬁh@ﬂbf@@gg%ﬁaﬂfsﬁgﬂm 130 i8falsk VeRs WE%-analyzed by use
Filter settin %‘FI 10 s exposuyre tine

ehke &eceéat%m&f@ﬂmmwg ngﬂszmlcx):é@%mﬁ%lﬂs%@eawgﬂ
eXPOBYRR ¢ bhitentd RAPEs Bt o sinkdtaRBRR! quAntiAKEEBn in the same
expressing cells incubated with 1 nM Att0655- NKB f or

genplt A iwesindepend gt readonticfonCRHRBHIMNEDIRh il ter

setting 1. B: Same sanple as A image acquired

through filter setting 2. C. NK3R expressing cells
Figerggated with 1 M SB222200 and 1 nM Att 0655- NKB,

hﬂ?ﬂg oAU Eeﬁci gfeg B&%afédhﬁ@% w%ﬁﬁa&x‘t&ger% aﬁ?ﬁe%% the Cellomics

e as C acquire roug er setti ng
era‘FSCQU @ high Mentrsel@pmng eeadar. (b ERG 20% Bilfsr sejtiggel: XF53-TxR, 2

CEener B (e S0 RAEP LSS PR L PR e
@aoell sndolP).SB222200 (for sanple preparation, see
protocol ). The anal yzed i mages were acquired with the

same optical settings as described in |legend to
f i guPancBAaGH SRAR arpeessity calis encobateheitRdOeM ghrelin(1-19)-Texas Red

for 30 minutes at 37°C, image acquired through filter setting 1. B: Same sample as A,
image acquired through filter setting 2. C: GHSR-1a expressing cells incubated with 1 uM
MKO0677 and 10 nM Ghrelin(1-19)-Texas Red, image acquired through filter setting 1. D:
Same sample as C, image acquired through filter setting 2.

Figure 8:
Dose response curve

ERC intensity per cell, determined from samples of GHSR-1a cells incubated with
10 nM Ghrelin(1-19)-Texas Red as a function of varying amounts of MK0677 (for sample
preparation, see protocol). The analyzed images were acquired with the same optical
settings as described in legend to figure 7 and analyzed by use of the Receptor

internalization algorithm (Cellomics), from four image sets per well.

Figure 9:
Images of fixed cell samples prepared in 96 well plate were acquired with the Cellomics

ArrayScan 4.0 high content screening reader. Objective 20x. Filter setting 1: XF93-TRITC,

e e

- bhig fslaAreirelpd: ERal 1n§3ﬁ§1t}ﬂ/c{bg$oﬁ1$na@@§§afd a&aqduwwttn ehd emnd-
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internalization algorithm (Cellomcs), fromfour inage
sets per well. 25 Figure 5: M xed popul ati on of NK3R
expressing cells and SSTR5 expressing cells incubated
for 30 mnutes at 37Cwth 1 nM Atto655-NKB and 100nM
Att 0590- SST14 and different tHhbinations of

non-fl uor escent B, C No_non fluorescent

P 5 GERRIgTe thne antﬂAinE &in@gerfaﬁmaz X rhocstcs)s spgare time
fpankl B bad DM SST14 and | RM SB222200. 30 Fixed cel |

sanpl es prepared in 96 well plate, overlay of three

i mages acquired with different filter settings in the

Cell pRigR: wgmgﬁaﬁ irfy Rl Th B aGANHEN S nHE BOCTIMBIvAEHERn for 30

yj ective 10x [ter setti n&m XF53- TxR 0.8 s
BEsHS 7t rmaggacapiredthigpsh Mgy settps 1. Biemesgpmple s & image
E%ﬁﬁ?reél %nrogﬁh Ei’ter@ttﬁ'g@ PSR Q}%&%iﬂg Aitskf i @aRASHIEL100 ¥ Arg-8-
Figure 6: 9 se response curves, ERC
i m@m@ﬁmwn &O TMR-vaspressin ieage pegwiier largush SHterssifingdsD: Same
ko8 thandh SRdRegell s i ncubated with 1
R e Y M b s,
f| Iled circles: ERC intensity/cell for image pairs
©d with the )T53 5 hoechst/ XF53- TxR filter
s€éttings. Right Y- axis, open circles: ERC
DPoscorgspangt cgvé for image pairs of the same sanples
acqu I dwith 5 nM
T s i R (e
B@F’i}MRgveanpnmusa&ﬁ fuﬁBi@?Qﬁ)@q:yﬂng\amoupaﬂIélArEF&@f asopressin (for
L nSI tXra.%%n,asett, upc% CHIN ee grﬁ 1% gemgé a$cq9.¥r c%lh%ﬂl the same
Egmbtemmfags nat éafsnxa]bedzmﬂegmdab @gxneﬁmnd(aﬁdmedrhyosy of the Bereptor

S, pe l+ 10 rese w this
ang r%hz%f}g @@BQW#%}? G %%Erge ag? e sane
sanpl e of two i ndependent readouts for GPCR
internalization. Figure 7: |Inmages of fixed cell
sanpl es prepared in 96 well plate were acquired with

he SI_I omcs 15 ArrayScan 4.0 high content screening
* (bj ective 20x. Filter setting 1. XF53-TxR, 2

s exposure tinme (panel A and Q Filter setting 2:

XF53- hoechst, 0.1 s exposure tine

Example 1. General example for agonist internalization assay

At least one agonist coupled to a fluorophore was used. A stain for nuclei may be
used in addition, e.g. Hoechst 33258, to facilitate identification of individual cells. The
following protocol includes the use of Hoechst 33258, however, it may be replaced by any

other cellular stain, fluorescent or non-fluorescent.

The cells used for the assay may be cells naturally expressing a target receptor, or

cells that are transiently or stably transfected with a targét receptor.

Plasticware & solutions

Assay plate View plate™ 96, black; Packard Catalog nr 1104-02C, optionally
poly-D lysine treated
10x HBSS GIBCO catalog No. 14065-049

Hepes 1 M solution, GIBCO catalog No. 15630-056
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'(panel B and D). Panel A: GHSR-|la expressing cells

i ncubated with 10 nM ghrelin(1-19)-Texas Red 20 for

30 mnutes at 37C, inmmge acquired through filter

setting 1. B: Same sanple as A, i mage acquired through
filter setting 2. C GHSR-la 'egclp'ressi ng cells

Lncubated with I, M MKO677.and 10 nM .

BRel i n(| - 10) - THETReRER ﬁb&@@%@%@flé@ St RIACE N 67905
BREtHsNB2E8 D SfMa SanRgaNeB- 2261 (FeBenAaedld) rdstolved to 10mM in
through filter sefting 2. 25 Figure 8: Dose response

curve ERC int enslPWOper cell, determ ned from sanpl es

- phrriRRyla cel syt ok sl sthk (Fka, catalog No. 47629) in PBS.

Girelin(1-19)-Texas Red as a function of varying
anounts of MKO677 (for sanple preparation, see
protocol ). The anal yzed i mages were acquired with the
same optical 30 settings as described in |egend to

$4:8ple prepadatebranal yzed by use of the Receptor

I nternal i(z;(gﬁi on al aﬁ%@ithm (Cell 031103 , fromfour inage
set sDpef: wellyvergpe dhoyrppgesto ¢ FIBEEREEI | sanpl es
DEIBRATE 6ot thAGitkeT typah AIeT AT @ wals sHelifueith ddietiRBd cells were
Cellomcs 35 ArrayScan 4.0 high content screening

0 -
reslaperdeddyyj passaping throxgh il P md piagdie Oy tmesxEgacomReRiEation was

mtbhufeBarRIRO BT s%s%én%n(v&@ glited 182 JuiRdblddnt &t AR FoGan
2: XF93-hoechst, 0.1 s_exposure_tinme (p n

< ' anel B a D) ...
PaqEment Rerfasmedsime 86 welh glate thescellpwensseedqd i 1100 Cfly/ et in 200
MBOIMR- vasopy.essi.n_for e D ML RU 7C.
DO M R P ERR Rr By AL Mg R oo biten B TRGE e cas
S, attabmgetheagfisli red through filter setting 2. C V1bR
expressing cells incubated with 100 nM Arg- 8-
Vasopressin and BO TMR-vasopressin, inmage acquired

thr OD@)h%:fItHﬁif%f wﬁﬁ%ﬂe%?@d Lix ﬁBSgﬁlU;mI\% anlgéseo.a% %Aj pregered with
acquire rou i.]ter. se n . i gure . Dos
Fedptiaorain pe el Uafedh ﬁqeyﬂsagm%eﬁo utiogdies PR Fiom
R8d af 3 ¥P R & hSetitficdeRAlRhnd thé fiforeddent ligand solution were
MR- vasopressin as a function of varyi anou '

T I nts,_ .
reREgd guaas pbiatediah S Cofer S srifples Ibt}féfpﬂafhaqu ingygnulation, a
ﬂgg%&&%&'e)ofﬁ*@w%‘}ﬁéiﬂa%&iﬂ‘%&eﬁdﬂ@re acquired with the

The cell-culture medium was gently éspirated. In each well, 70 pl 1.8x Hoechst
solution, 10 pl fluorophore-agonist/buffer with 1% DMSO and 10 pl of increasing
concentrations of fluorophore-agonist/buffer for competition, or buffer alone for control
wells, were added. The mixtures were incubated for 20-40 minutes at 37°C in humidified

incubator.

The cells were washed once carefully and quickly with 100 pl/well of I-buffer pre-
equilibrated at 37°C. Then 100 pl/well of 4% formaldehyde (room-temperature) were
added, and the wells were incubated for 15 minutes at room temperature. The solution

was replaced with 150 pl PBS/well.

Quantification of agonist internalization
Agonist internalization was quantified using an ArrayScan 4.0 from Cellomics with
filters from Omega Optical, Vermont, USA. This machine is equipped with an inverted

fluorescence microscope and allows automated focus on samples and acquirement of
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15 optical settings as described in |legend to figure 8
and anal yzed by use of the Receptor internalization
algorithm (Cellonics), fromfour inmage sets per well.
Exanpl es: Exanple 1: Ceneral exanple for agoni st
internalization assay 20 At Ie%%t one agoni st coupled

o a fluorophaore was, us
1545 FrRTLBEPGS GREPIEEn < fbbtuem 355 Pl Yt iy adtware or

el tah hliy6 s hBgrafed| WHicH hd&hﬁﬁeﬂﬁle fozalizhhen of plcdefiddgypes of
rotoco |nclu%gs the use of Hoechst 33258§&homever

Jettybe repl aced by any other cel lul ar stain,

f | HUor eSCent ~OF non_fl uorescent The Cel | g used f Ol'the

assay, may_be ce]l s natu l.y expre ng a target )

rec eiéh%‘%nalYé}ﬁ mezié iéﬁlg%lt{lwgfhaé Mas e 3%@@%@@8@ s Lfohjsralled

fRé% ?Pﬁt@ﬁ'lalﬁattl'ana 'lt}:éraﬂﬁlﬁzsﬁ ReFPLe on R&'@ﬁﬁdoﬁy\@dqguéd with different
ons Assay pl ate |eM/pIateTM 96, . bl ac ackard

| u
‘Feﬁle@@ A ﬁamﬂle&fﬁ{)@é‘“@p% Piatnegific §apippboreasndicreepier gycific
Ao LR R a3 ég,gol:l}@bts wARORL AR 300 RRE BrstirMge, specific for
sol ution, d BCO cat No. . 15630- 056 - 11 BSA bovi ne
eI alasy ﬁh@r@rﬂbmwseﬁpwswmﬁmpwﬁtap syclrigvasaletmined. From

{HR8E, &E%%Q’rﬁh iR, sh%@é A PGty & c%ﬁef&% con51stmg of concentrated

blsBenZ| di ssol ved to 10rnM

E@?‘H‘iﬁt mgﬁ@élmmhom&se Galiad JR 6 wasidspigisd- E@r theagnalysis of both
%23[( L oghR hnﬂ&ggﬁhaéil i) Be afiRpEe opt.rh@ Bﬁfe@{s'ceﬁld%ﬁdﬁlsted by the

S were see OUTS prio he experlnen
1®@t | Thiswdlowed etselettivd 1dfantt1|ﬁc:ﬁltr<yl|cﬁsudrqu atiGn Ofr#Tians getameters for

ceIIs were resuspended by passagi ng
ﬁgﬁ%ﬁugggnll pi pette 10-20 tinmes. Cel

concentratlon was 1o neasured and the cell suspension

was lgorI mu(t)re%eEa(ﬂf o r?nLe{ gﬁt%rb ie%u %Eﬁ% %%&nt{cﬁéx ﬁs see hist at end

experi ment per
afexpersmentemathod$. 000 ceIIs/ well in 200 medi um
The cells were incubated at 37C in a cell culture

i ncubator to allowthe cells to attach to the wells.
ABalyofdatd - buf fer was prepared (1 x HBSS, 20 rnM

0
He P&Ts0 (%va% de/’gean?éede e 1n?ndb1tory effect of a non-fluorescent ligand on the
receptor mediated internalization of fluorescent ligand by use of the GraphPad Prism
3.02 software from GraphPad Software, Inc.

Example 2: Internalization of the hSSTR5 with Atto590-S5T14

Protocol for preparation of fixed, double stained SSTR-5 cell populations in 96 well
format, and following quantification of internalization using high content screening.

Cellular stains: Hoechst 33258 (for staining of nuclei) and Atto590-88T'14.

The cell line used for this assay comprised CHO cells which stably expressed the
recombinant human Somatostatin receptor 5 (generated according to Rocheville et al,

2000, J. Biol. Chem. 275, 7862-7869).

As fluorescent agonist, a somatostatin peptide was used with the fluorophore

Atto590 grafted to its N-terminus:



tri-distilled water, pH not adjusted). Hoechst 33258
sol ution was prepared and equilibrated at 37C. The
conpetitor solution and the fluorescent |igand
solution were prepared and qu%Iibrated at 37C for 5
mnutes. During the follow ng stinulation, a
tenperature of 37C was naintained in the wells. 20 The
cell-culture nmediumwas gently aspirated. In each
mbtgo AQCIHONG®-DoReISIFTSEBLObOen, 10 | (SeqID No. 9)
H'gidrop?ore ago |st/buf er wth 1% DVSO and 10 | of
| EIHPABR antyaes ﬂégeof

an for control IIs, r ed The j Xt ures

wer gThErﬁ@ttt?é?%mt -bf 2pg orelteO??P -t (Adtp590-

g4} E&ﬁ@&t@fhe NR&nfifhd, %ay\ﬁfs&nﬂ\@jﬁﬁﬁéitz@&‘ 58 BeRYehuh | Berland

qui ckly with 100 | /well of I-buffer pre- eqU|I|brated

at 37.C. Then 100 pl/well of 4% formal dehyde

(roomtenperature) were added, and the wells were

i ncubated for 15 mnutes at roomtenperature. The

HorluPaleons0 was replaced with 150 | PBS/ wel | .

ﬁ&ﬁ@ﬁki#ﬁ@&h@%nOf agoni st internalization Agoni st

Internalrzatron was quantified using an ArrayScan 4.0

¥ nerbl@ehboifi2é8 with filters from Orega Optical,

IV§ DNt , USA. This nmachine is equi pped with an

i AV ted 35 fluorescence microscope and al |l ows

aut omat ed focus on sanples and acquirenent of -12

5;m:t esetl ron anpl es prepared in clear bottom 96 well
eader, software for image analysis is

IxriSEg4 amﬁﬂentlvhaltaldig Nd dﬂt li4bd)edlutioa sbaeapiepated anl-bhffer.

red hﬁﬁi es af ects 5 The anal ysi s net hod
fst’ads £hyY fhoniad- ’dhereln exanples | to 4 is

called "Receptor Internalization". The anal ysis was

based on two i es acquired with different filter

%@—méﬁ%%#&g&@&i ned with a DNA-specific

dobwer aphevsesang: a receptor-specific fluorophore. From

bothlrra es, bjects vvereldentlfled Fromthe first

§%e1?9f feiongp I-bugler DNA stain, the nunber,

p03|t| on, size and shape of the nucl ei . was deterrri ned.

From 10 the second, the position, size, shape and
ensity of objects consisting of concentrated

Samples were prepared as described above and in Example 1. Atto590-55T14 was
used as fluorophore-agonist. Ligand internalization was quantified as described in

Example 1.

Figure 1 shows images of SSTR-5 expressing cells which hd been incubated with
Atto590-$ST14 and in addition stained with the DNA binding fluorophore Hoechst stain.

The images were acquired using the Cellomics ArrayScan Reader 4.0.

Panel A illustrates cells incubated with Atto590-SST14 acéuired with filter setting
selective for Atto590 fluorescence. In panel B is the image of the same sample acquired
through Hoechst selective filters defining the position of the cell nuclei. In an overlay of

the two images, the fluorescent ligand was visible as spots located closely around the
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receptor-specific fluorophore (so called ERCs) was
identified. For the analysis of both inages, certain
limts for intensity, size and shape of the objects
could be adjusted by the wuser, This allowed a

sel ective identification and qlﬁaht ification of various

parameters for the_objects of |nter§0t1 15 For rmre
avelang of theeslls: appamently %?tcﬁltﬁﬁ%d is'eg epdrrlEenabic s g

@@ﬁg ieents$ERCH st at end of experinental methods.
ysis o data 20 1C50 was determned for the
|nh| b|tory effect of a non-fluorescent |igand on the

| igand by use of the aphPad Prism GI‘
tegas @cg:ﬁﬁ]p@@agéﬁlpq\ga%mcph@mnm gxcgss of S§T14 (pane Cand D)

bfb%ﬁﬂ@o&%%dr%‘fﬂ%forés@&t@%%g% with Atto590-SST14 25
0Co

Pr ot or preparation of fixed, double stained
SSTR-5 cel | popul ations in 96 vveII format, and

follg gm%ﬂ !:&?t%g%@regﬂmg %a%EpﬁchzatQEHe%rzH@bM dhgh

Conte t screeni I Tul ar“stai ns: Hoech
Qiffererst &i ﬂ:mqrgscglﬁcenutthety) comnel tyRtediBo00SSTUlY, bewm@%—d In the

[ ] .l
b L5500 D05 A BT S 0o
Sbivebfiwtatias ablede plentifyp osifonesiat, dthpacod infemsify obrighter Ob}ec‘fs

;g%%%v' L an%lkggj?s it thea 3 %e %nst %aseg logltVo gﬁggés saZérve for respectwely

["uoresc mat ost
Blepthst End(vés fluseicant tigartdy dlefallgmrtmphdﬂmﬁeésheﬁmmbgwf nuclei and

raft its N-t r m n At
9, ol LD Bl R0 58y B8y e 2 prsns o
flos cadld bauet ta degesrtthé pﬁ:shtde dfje ccﬁrﬁpetiﬂg[}igkhd f@)thSretepgor.
omatpostatin anal with the flu ore Att
eoresoppieLosgy s B Gl Paclrot §ERRASH S imount of
RS nalisAaSYMISESL dackthy bPileIyns i‘eader. Berlin. Stock
Solutions 10 1.8 x Hoechst sol ution

IC50 values were calculated. In three independent assays, the average IC50 was
determined to be 70 mM +/- 20 nM (n=3), showing that receptor pharmacology could be

studied in a reproducible fashion. Filter sets are shown in Table 1.

Example 3: Internalization of the hNK3R with Atto665-NKB

For this example, CHO cells stably expressing NK3 receptor were used (stable
transfection of CHO cells with NK3 receptor is describe in Gether et al., 1992, FEBS Lett.

296, 241-244)
Cellular stain used: Hoechst 33258 (for stain of nuclei)

The preparation of samples and measurements were performed as in Example 1

with the following modifications:

As fluorescent ligand an Neurokinin B (NKB) analog was labeled with the
fluorophore Atto655 (sAtto-tec, calalog No. AD 655-4).

The fluorescent NKB analog had the formula:
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9 gM Hoechst 33258 |-buffer 9x conpetitor solution 15
9x SST14 (Bachem catal og No. H 1490) dilution series,
prepared in |-buffer. Prepared fresh by dilution in

| -buffer 9x Fluorescent |igand solution 900 rim

Att 0590- SST14 20 Prepared fresh by dilution in

| -buffer PBS Sanples were prepared as descri bed above
and in Exanple 1. Atto590-SST14 was 25 used as

fANS ore-agoni st. Ligand internalization was

quanttied aswdescri bed Exanpl e Figure 1 shows
i mag of SiﬁSex re cells whith hd n
stained withathe 3% bidndi ng | uorephore Hoechst
stain. “Fhe i mages~ykre acqui usi ng the Cellonjcs

ArrayScan~Reader 4.0. Panel AS#lustrates cells °~

i ncubated with Atto590-SST14 acquired with filter
setting selective for Atto590 fluorescence. In panel
Bsdi 6. iyrge of the same sanple acquired 35 through
Hoechst selective filters defining the position of the
cell nuclei. In an overlay of the two inages, the

f1 uoreagantyrbligans aﬂ%, Virnghdh8d &y FPRBwhosdb@ehted with a2 Methyl-

cl osel y around the - nucl eus of the cells,

Rbpridming andiaimetaci aad Was sehtiteedioph adiateine. AEEGRT Wangrafted to
ﬁ&ﬁﬁ&&ﬁﬁ?ﬂ& {;ERCs) . The transl ocation of Att0590- SST14

into cytos&%?é conpartnments was to a |large 5 degree

receptor specific since co-incubation wth an excess

f S | . . ; soronhor
? | uo ?gé é%@gﬁ&%t@%%@% Sslgéc??&? lhggﬁ{aggﬁ%ﬂﬁgﬁgégg ee r? Flﬁ% f:
At@dsT (Atetecastdlbend PHpSca vas covatendy adadheed te Hed ystrine side
f ' I ! d i Id b
Cﬂﬁg%g@g@gg ?‘i %@&ﬁ&%ﬁg Bpoqggoq_nt rated in spots cou e

guanti resent exanple, the algorithm
f or Rhedpbleconkaitieg papiidatisatissolted frofrl. DSV mpbphesphate buffer

Thi s software was,. abl i i f Lt O S
R e
prepared solution in DMSO) was added stepwise and the mixture was left to react at

room temperature for 10 minutes. The progress of the reaction was followed by analysis

" of samples with RP-HPLC. Finally the fluorescent labeled peptide was isolated by RP-

HPLC.
The product was found to be >90% pure by re-injection of a small sample to HPLC. The
molecular weight, as determined by mass spectroscopy, was 1908.8 Da.

The fluorescent reagent had a molecular weight of 650 Da and the reactive group
was maleimide. Exact structure of fluorophore was unknown. Following this information

the calculated molecular mass of Atto655-NKB was 1909 Da.

Solutions

9x Fluorescent ligand solution

9 nM Atto655-NKB

Prepared fresh by dilution in I-buffer

9x competitor solution
9x dilution series, prepared in I-buffer.

Prepared fresh by dilution in I-buffer
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such as nuclei and spots in the inmges. Based on two
i mges selective for respectively Hoechst and the
fluorescent ligand, the algorithmidentified the
nunber of nuclei and quantify the fluorescence
intensity localized in identifi%®d ERCs. Figure 2

esents how 15 this coul.d _be used to detect the
Bhe et T arEe AP BRTPIS - ATies o e ed as

HR6HB 880G 08 RN A@BhTsBint QA Al oowldldhah BHME alidsditRdd@ERample 1.
dependent 'manner the amount of internalized

At t 0590- SST14 detected by the HCS reader. |C50 val ues

average 1 C50 was 20 determined to be 70 M +1- 20 nM
Omaegp HltatsofF ghacHatt andddptl®Cyphar nacol ogy coul d be
studied in a reproduci ble fashion. Filter sets are

shown in Table 1. Exanple 3: Internalization of the ,
hNK3Bigwres hshaws ie68:s KK K38 erpressing eellewhiehibad begyongabated with

, g&@@é#m&%m&gﬁgﬁgsqggﬁ&fﬁﬁﬁ%ﬁ&é @g%%%aggin% the Cellomics

transfection o e 3 rece
AozgfdahRepder@dt her et al ., 1992, FEBS Lett.

296, 241- 244) Cel lul ar stain used: Hoechst 33258 (for
stain of nuclej) 30 The preparation of sanples and )
measBaeih il st eclpenfubrtrddvitisA itop SExEKB [aequiredayith ikt greetting

| Lovin e Cons: . 1
SRR KRRl S MAREEPL . AR e
fidquined phrongh Bodch@5Ble(vtfiicrstdetining dhep@ifidvoof thpcdisside). When
35 The, fl woresceni. NKB anal h the formula: -
PRl i OS8Rl Pl o Mef Hogay Brpund the
acdlelisad theofelINKBpavest s cdisthttasedia the eddogldvitabiy kecycling
Phenyl al ani nd am no acid aal was substituted wth
‘éorfﬁ?/%rfl@?rﬁé.tﬁg?st 0655 was grafted to the Cysteine
sid e'CHéﬂﬁﬁhslcﬂc@tia}.:ﬂ ef .@a@i 3 wlsKBamomam @yipdnesértedadlp a large
i osynt han, Berli.n. The uor ophore Att 0g5 .
A EOEBLOT S@S?‘é? B‘B%‘fo'ﬂﬁu%‘%‘gp RGN Q?g’ﬁmm non peptide
alth@ah@ §BL 20D EpLAeb CainA®)HlétRed the formation of fluorescent ERCs.
In this example the receptor expressing cells apparently only constituted a minor part

(20-30%}) of the total cell-population.

As described in Example 1, the amount of internalized ligand could be quantified
using a High Content Screening reader. In this example it was demonstrated that this
could be done even for cell samples where only a minor population of the cells apparently
express the NK3 receptor. Figure 4 presents how increasing concentrations of S8222200

reduced in a dose dependent manner the amount of internalized Atto655-NKB detected
by the HCS reader.

In two independent assays, the average IC50 was determined to be 10 nM +/- 8 nM
(N=2), showing that receptor pharmacology can be studied in a reproducible fashion.

Example 4: Internalization of the GEHSR-1a with ghrelin(1-19)-Texas Red

For this example, Human Embryonic Kidney (HEK293) cells stably expressing
GHSR-1a receptor were used. Cells stably expressing GHSR-1a were produced according
to protocols well known in the art {see e.g. Lindemann et al., 2005, Genomics 85, 372-
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chain according to the follow ng protocol: The

t hi ol - contai ni ng peptide was dissolved in 9:1 DMSO 50
nM phosphate buffer pH 6 to a final concentration of
1-10 mM Fl uor ophore reagent (10-50 mM freshly 15
prepared solution in DVSO wasi4dded stepwi se and the

m xture was |eft to. react at omt eratyre for

it abrane o Ggtebel dfemities MACtion as rrpoweLY Bypmeab
aBRl Sptiny HAboSBARR: &8Pk}, RBw MBLE 1989; Gakddeniuhg et al, EMBO J. 18
fluorescent |abeled peptide was isolated by RP- HPLC.

A8 e B8PS as found to be >90% pure by re-injection

Of asmallsarrpl e-to HPLCThe 20 ITD| '-ec-u-l=--a-r- V\Blght,

as determ ned by nass s?ectroscopy, Iq,\/%121?.1908.8 Da. The
f | uof-elbdlanttain aiserk Aokt 3 3 Sfdfa stin et t of 650 Da

and FH@ fu%@&ttﬂo}{%fgefnﬁlﬂ& anVias ed¥B} e ¥k ARere BXES M &l ds Y& Btiriple 1
of f uof o hore was unknown. Follow ng this information
with tbafodlowingmomficeiamsar mass of Atto0655- NKB was 1909
Da. 25 Sol utions 9x Fluorescent ligand solution 9 nM
At t 0655- NKB Prepared fresh by dilution in I-buffer 30
ox cAsPueiesesnt bgandtias s anpatsddphishn pralog lsbdpdivih the,

- . &ﬂ%%-l}pé/_dilutioninl-buffer -16
Iﬁlﬁe %ég%;ﬁ%ﬁ%g@g%m ag dsc)escri bed in Exanple 1.
Att0655- NKB was used as fl uorophore-agonist. Agoni st
| nteinahl A ANCHRSAHARE hid 8 indgscribed 1n Bxanple
| . For quantitication o Igand i nternalization the
follwing filterysett~~d 5 Orega filters, XF93 hoechst
and XF1 10 Cy5..°Figure 3 _shows i mges of NK3R

. 0 O . .
expressing.,.cel, been i ncubated with
At t 0655- N B\é%wd om%to 258 stain. The inmages were

acquired usi\ﬁg the\@l | ofi ArrayScan Reader 4.0. 10
Panel A illustrates cell% i bated with Atto655- NKB
acquired with filtersetting
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sel ective for Atto655 fluorescence. In panel B the
fluorescence i nage of the sane sanple acquired

t hrough hoechst selective filters defining the

posi tion of the cell nuclei. V%en over| ayed the
fluorescent |igand was clearlyl¥isible as spots

| ocated cl osely around the 15 nucl eus of the cells,
apparently concentrated in the endoplasmatic recycling

co np%& @9&1@ &%%g%sas triACathd MRS 968b h@i& 2819 aﬁtdttﬁé BoiNRid aal9

into cytoso artnents was to a ar%ﬁi degree
R

e etﬁqsntutscbmmc‘cfstsmﬁé@e 864 IOl A0) bhe Wimtiieatss Exdbasiged and the

Gl IRaN 08 PERIRI AN SO ko BRI 20, CRRGRIGd

mat1 on of fluoresc

iprevidnisly (eseclifpl 842He- r ecept or expressi ng ceI I s
apparently only constituted a mnor part (20- 309@ of
the total cell-population. As described in Exanp
t he Awoompetibr nt eseddhd m@@epﬁ@@h@@m%@ém%hlﬁﬁﬁéd
using a H gh Content Screening reader. In this exanple
it was denonstrated that this 25 coul d be done even
fSolutioek| sanpl es where only a mnor popul ation of the

s app rent express the NK3 receptor. Figure 4

i ng concentrations of SB222200

veade elrdtin (b 1g)deeasdedendent manner the anount of

nter&ﬁaﬁﬁ% &ﬁ t 1.065 @g@gdetected by the HCS reader

ays, the average 1C50 was
determned to be 10 nM +1- 8 nM (N=2), show ng that

receEtor Ehgrnacology can be studied in a reproducible

fito 4: Internalization of the GHSR-1la

Wk Ui Qo Sdriek) ple;ithd'ﬁEQ)iﬂﬁ:feRed 35 For this exanple,

Hunan §?b % glc nf% HEK293) cel | s stably
é tor were used. Cells stably

expreSS|ng GHSR—la wer e produced according to

rotocol s well knomn in the art (see e.g. Li ma et

The asspp s PekBied ag destib %‘le EXWP&%%W'%&,&#BF%W%%@“ used as

'ﬁﬁbfq}% re-dzondN Ahis® intdBhBAHbA WL RDMHTRA addésaBbédinExymple 1.
d% d Spring Harbor Laboratory Press, New

York, 1989; Casademunt, et al., EMBO J. 18 (1999)
60504 p&@a?n)nﬁ]c ogeélflhg‘lu?d 1r§$rﬁhl‘&aﬂ§ﬁ’ the fb@&%tﬁﬁtﬁlt%g%g@ fwke used:
stai n of nuc

pre aration of sanplés and
ﬁha%yﬁ%ﬁanﬁ§5i@9Qﬂqi ¥s in Exanple | with the

foll owi ng nodifications:

Figure 7 shows images of GHSR-1a expressing cells which had been incubated with
ghrelin(1-19)-Texas Red and Hoechst 33258 stain. The images were acquired using the
Cellomics ArrayScan Reader 4.0.

Panel A llustrates cells incubated with ghrelin(1-19)-Texas Red acquired with filter
setting selective for Texas Red fluorescence. In panel B the fluorescence image of the same
sample acquired through hoechst selective filters defining the position of the cell nuclei.
When overlaid the fluorescent ligand was clearly visible as spots located closely around
the nucleus of the cells, apparently concentrated in the endoplasmatic recycling
compartments (ERCs).

The translocation of ghrelin(1-19)-Texas Red into cytosolic compartments was to a
large degree receptor specific since co-incubation with an excess of the GHSR-1a non

peptide antagonist MK0677 (panel C and D) blocked the formation of fluorescent ERCs.
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As fluorescent |igand was used a truncated Garelin

anal og | abeled with the io fluorophore Texas Red

(Mol ecul ar Probes). The fluorescent Ghrelin anal og had
the formula: ~ HNT7rNNN- 1" NO _ O _NO ~OY ~

.n 15 -18 The CGhrelin anal og v&s truncated after am no
acid aal9 and the amno acid aal9 was substituted )

Wi t hAﬁd@dﬁEéﬂ iR EEX&&@& 1S alnlibd‘dm of ih@@rnaﬁlilaé ligerpt ¢oadd baguantified

t h the T _
%S}gg 2 ?%t@n g‘feﬁlrggf)é% i H lt\é\%}% € lt iy oag d%%lohls}?ated that this

eaa8 bt Besk &ef fedeld bahplel Fheae EEY:IaSﬁﬁﬁ)? @)>pulé1som: ofthecélls @pparen‘dy

%% gﬁ%a%%gt CHE %{185 pepti ?%é%’lé% I’E%S%/_Egg gjrﬁcrgasﬂlk]%g?%amm of "

S0 Bécﬂrcé@ﬁfréi‘&ﬁ;é daﬁdldeﬁrmmree chefanemint by irdérnatized ghialin(1-19)-
| -buffer &%méf g a%olutlon 15 9x dilution series,
EF’@ﬁ&eéée‘ieﬁte B#gRYS T pared fresh by dilution in
| -buffer The assay was performed as described in
le 1. Ghrel in(1-19)- Texas d used as )
T ORI ERI IR eSS A ASHes e B 1 FATON g 1L oM +- 4nM

ant kﬁdxﬁga gt g&:‘éﬁﬂb!r BRstmRoloXpaRI 1R studi@DinRoreproducible fashion.
quantification of ligand intérnalization the follow ng

filter settings were used: Onega filters, XF53

Efeﬁﬁﬁﬁ . B X628 0d ¥Rhe hV1bR with BO-TMR-vasopressin

For this example, CHO cells stably expressing V1b receptor were used. Cells stably
expressing V1b were produced according to protocols well known in the art (see e.g.
Lindemann et al., 2005, Genomics 85, 372-385; J. Sambrook, E.F. Fritsch, T. Maniatis,
Molecular Cloning: a Laborafory Manual, Cold Spring Harbor Laboratory Press, New
York, 1989; Casademunt, et al., EMBO J. 18 (1999) 6050— 6061).

Cellular stain used: Hoechst 33258 (for stain of nuclei)

The preparation of samples and measurements were performed as in Example 1

with the following modifications:

As fluorescent ligand a Vasopressin analog was used, labeled with the fluorophore
BODIPY-TMR (Fluorescent ligand purchased from Perkin Elmer as a part of the '
fluorescence polarization kit FPA120).

No sequence or structure was provided with the peptide.
As competitor, Arg-8-Vasopressin was used (Vasopressin with Arg in position 8).
The Vasopressin sequence is shown in Seq ID No. 7.

Solutions

9x Fluorescent ligand solution

5 nM BO-TMR-vasopressin
Prepared fresh by dilution in I-buffer
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Figure 7 shows images of GHSR-la expressing cells

whi ch had been incubated with 25 ghrelin(1l-19)-Texas

Red and Hoechst 33258 stain. The inmages were acquired

using the 'Cellom cs ArrayScan Reader 4.0. Panel A

illustrates cells incubated wi2h ghrelin(1-19)-Texas

Red acquired with filter setting selective for Texas
In panel B the fluorescence i mage of

? gaﬁgﬁgL§%ﬁqqgﬁ$pd t hrough hoechst sel ective
ers |

e position of the cell nuclei.
Rﬁ@aﬁdieﬁhhydﬂuh@nﬁikhu@%cent I|gand was cIearIy

of the ceIIs apparently concentrated in the
Fhel apshpwasparformed yedésogheddn FpamplednBO- THRCpopTFHin Was used as

15?1?%%&1?1%%%%& %rgtognst ltér\tr,tva‘!:lgmﬁgﬁ wI?%%%FB@&‘ ad Bs8ribed in Example 1.

arge degree
recept or speC|f|c since co-incubation with an excess

of the GHSR.I tide .ant [

and By SroERERPra EBrnal G PR Rl R s B By et
Bande SittersPEHF Iodcha nguidel RITCL he amount of internalized
ligand could be quantified using a H gh Content
Screening reader. In this exanple it was denonstrated

t hat Fighies? shodu |11€11a$1£ off UDBR expessingreeliselhicls anpbes inhdrted with BO-

BRbY stsemeesth b bt 9$?éf i The g 37 a{)c(r?]glirg%gsm the

CHld 18RS ARG yS@angeaddrald. ons of 5 MKO677 reduced in a
dose dependent manner the anount of internalized

ghrelin(1-19)- Texas Red detected by the HCS reader.
10 | padam ﬂhﬁ@e@@ Q@]@lhaﬂﬁ@e’@m&im Bt)etmefaag@:et@&qmd with filter

det er m ned be 11 oM +I - M %ggﬁ% showi n ¢
Peé%%%e%ﬂcﬂ ¢ RoCS By awsavens: B erﬂ%?f?%tﬁ e ghe sme
APk Ouifed FRG hﬁoedh@tseree@telﬂetmﬁ §Ho pohﬂaﬁafwetm nuclei.

NR aso reSS|n For this exang cells s
V1

g\ﬂmﬂé’é’gﬂﬂﬁd\ﬂl%ﬂm@é@ﬁll@%%?f@s ¢k 1lp P%SP?tt%\IBFiie (?lose}{y around
%H{lﬁ%ﬁb BEmY céﬂ% rﬁl?r(&gﬂé‘eﬁgaﬁﬁ%)% obRsiBERE &@fﬂhﬁg

nown in see e.g. 15 Lindemann et
Qc@ogartr@emteﬁ%@s)ss 372 385, J. Sambrook, E F. Fritsch,

CoI g‘ﬁ% ﬁgﬁ&mﬁa% EB?S k8 cﬁol&@&ﬁﬁﬁr%é’nt%ﬁyﬂ alarge

pring oratory Press
Qegzeatenaprior speclﬁasmct@es@cubatrpe vittogogxcemnh theph il peptide agonist

%?Lé:—%%—lél} a?épr%gsﬁ{ &mﬂa“:@ and BE GRSk 3R R n{akiBh of HAbRs@ht ERCs in most

cells.

As described in Example 1, the amount of internalized ligand could be quantified
using a High Content Screening reader. In this example it was demonstrated that this
could be done even for cell samples where only a minor population of the cells apparently
express the V1b receptor. Figure 10 presents how increasing concentrations of Arg-8-
Vasopressin reduced in a dose dependent manner the amount of internalized BO-TMR-

vasopressin detected by the HCS reader.

In two independent assays, the average IC50 was determined to be 5 nM and 15 nM
respectively in two independent sets of experiments, showing that receptor pharmacology

can be studied in a reproducible fashion.
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20 The preparation of sanples and neasurenents were
perfornmed as in Exanple 1 wth the foll ow ng

nodi fications: As fluorescent |igand a Vasopressin

anal og was used, |abeled with the fluorophore

BODI PY- TMR ( Fl uorescent |igand 1pUrchased from Perkin
Elmer as a part of the 25 fl uorescence pol arization

kit FPA120). 30 No sequence or structure was provided
Bicdhple Be VR@Rs b8 oARteeRIREl bt DMK G SSTaSeprassy telles
used (Vasopressin with Arg in position 8 The
Vasopressin sequence is shown in Seq ID No. 7.

-~ Sol ub@RFlefY dRHBEARGENY WerdR B BkabhomddSer@emYarameter is

BO TMR-vasopressin _Prepared fresh by dilution in, . .
reagiyrer@s 2 ragout VBN CRHeRt TP B TR s Analyzsis directly

§_§{gin§_§ cetfif R ed Bptlic?apki $8ko theRh&PRALEAdEAtERA cBY. This allows
dil'ution in_ I-buffe e assay was, perforne

r as .
gudeplereg bpth fexmiinie avenporithuRtieds GeHs ko gEal g

HLARTLRARE %&%@E@H&twheﬁg&i‘é?%%ilhﬂ&%f ha) eélzﬁéﬂdQﬁff%ﬁﬂy.
b or

’
quanti fied as descri bed | anple 1.

quantification of ligand internalization the follw ng

Filt e gsebh oS @egﬁgﬂm%%wh%%s &E93g allowed

hoechst and TR '_I%.E{l Fl_guree 9 $h§v\s K malgc_a%r of 1bOR?

obipednpdydhe mixiphoidworakrmdisstionrssaya fasdlifigrent @S-Rs in the same

' LiBc AdBRsd ds with

T SO AR W R e RER o PR o %1232 O

Aludrescebcepaeta thai dllowst reqes el bEinjage e fpk p4ch individual
El\/R—vasopressi n acquired with filter setting

sel'ective for BOTMR fl uorescence. In panel B the

fluorescence i mage of the sane sanple acquired

t hrough_haechst sel ect| fi Lo t -

posi L Tom B ona 258 P Rt SiiSs 50 bRl rpy ing to examples

t tapesspefot thd gaseedingst tlooat! lipevinghbiamasellpot she simultaneous

%n%& at1t1eo% v(\:qltlg fc’neolr thah %HQ guorescant ligand. For the analysis, the acquirement of

three rather than two images of the same field of view was necessary: One for the Hoechst

stain of cell nuclei, a second one specific for Atto590 fluorescence and a third one specific

for Atto655 fluorescence.

For multiplexing, the two cell lines described in Fxamples 2 and 3 were co-seeded
for 24 h in 96 well plates as described above. The same concentrations of stock solutions
as for internalization of the individual receptors were used and the volumes were adjusted

to compensate for the additional competitor and fluorescent ligand solutions.

For quantification of ligand internalization with an ArrayScan 4.0 from Omega
Optical, Vermont, USA, Omega filters were used. Two scans were performed on the same
samples:

Scan 1: "XF93 hoechst" and "XF93 Cy5” (detection of internalized Atto655-NKB),
Scan 2: "XF53 hoechst" and "XF53 TxR” (detection of internalized Atto590-NKB).

Figure 5 shows images of NK3R expressing cells mixed with SSTR-5 cells which
have been incubated with Atto590-SSTR14, Atto655-NKB and Hoechst stain. The images

were acquired using the Cellomics ArrayScan Reader 4.0.
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the nucleus of the cells, apparently concentrated in

t he endopl asmatic recycling 20 conpartnents (ERCs).
The transl ocation of Atto655-NKB into cytosolic
conpartnents was to a |large degree receptor specific
since co-incubation with an ex¢ess of the V1bR pepti de
agoni st Arg-8-Vasopressin (panel C and D) bl ocked the
formati on of fluorescent ERCs in nost cells. 25 As

descriBedwioh kxR Bgdre SH8 ARUEYE fo¥thd saherfnaai @faem within a

| d could b it ed h Cont
Seri g it ARt asdlngt Wrich e dEaR fegttcton
6@& lﬁd?hauam%k%h@ees@%ehmeny HAHATEAttSR0TE;ES FIMREE ) apd— o

t f 'th 'l
ARpPELA, PriG wR b, ;re@@k?r%rs%np lejSimases & BrbS el thiy NIOR and
S@@{Jsﬁ&?&%}%ng%% gg}é Qﬁ%tﬁfmeef&iéeda%a%{&sf@@;ees@lyrmtosﬁ -NKB

epen dent. nmanner. the apount

{Axandrtrd 528 SSBLE (VRAS opssise e%i‘l&maé?fné eYalPHyRs logéerp@é:emeen the
W@Rgﬁs, sirlde b \é%vﬂim eafk WE??%§&M§16 de RYSERS. Qn|t@{3nage sets of

termn to be 5 respectiv

theswp mdeirenplen in Betsecont] aadpbird pesiitgvas gﬁwﬁbatecﬁg@w the receptor
m%ﬁ%? cﬂ:xte @Q{Eﬁ&hef%}ﬁresg%t %géh@ﬁ)tﬂ‘ﬂ H@Bl@&eﬁnn a selectwe anner by

repro u0| I'on e 6: Miltinpl eX|ng
raat;e:onspecﬂ“mrmorﬂucmem CamPeSSTRS[T@ﬁ ph exrsisri teeaNK Rlaﬁ%c’mt

snadfihd bl SXLAg: dPRGnHRERIRNNARGAK, YhBLS (EPLENL BRINIONE

Nt paraneter 1s..... ed as a readout.
WetliatddiigterGlingtamt of Soossnim figandheas hgra@ed b e‘dSOafha S§ERT5s

BB 00 T TR i bl anet

maﬂeﬂu(p;L By Inghbhthoﬁroﬂ, Kaaintlilp tee emetitmeows blocking RENK3R and SSTR-
IVI r.events a erogeneous m X
et Ropeis wliolhh A ety % 238hn,

dlfferently 10 In this exanple it was denonstrated
t hat tent eni al | owed
e 1A RS Cobeigniiiegpnar st Grfreay Snef of e medipte
ER6E filfert Repré@iRd awfzé whlff}a allepat ;Daeﬂnaliypqelemv:b dfemomé one of
to use receptor specifjc fluorescent

Gk Bl B MPR L TS A B G g Yo ted the
ﬂﬁ'&@%@n%&ﬁh@’@oﬁl‘?&tﬁsm thodiigbdah ERCk gafielthe amount of
internalized Atto590-SST14 was unaffected. The IC50 for inhibition of Atto655-NKB
internalization was determined to 21 nM which corresponds well with the IC50 found for

 the individual NK3 ligand tracking system as presented in example 2. In B it was the

inverse situation, where the ERC intensity of Atto590-SST14 was reduced by SST14, while
the intensity of Atto655-NKB in ERCs was unchanged. The IC50 at 36 nM for inhibition
of Att0590-SST14 internalization was in good correlation with the value found for the
SSTR-5 system as presented in example 2.
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15 The nul ti pl exed assay for NK3R and SSTR-5 was
perfornmed according to exanples 1 to 3 except for the
co-seeding of two cell lines in the sane wells and the
si mul taneous incubation with nore than one
fluorescent ligand. For the aﬁgTysis t he acqui renent
of three rather than two images of the sane field of
Vildalwas necessary: One for the Hoechst 20 stain of
cell nuclei, a second one specific for Atto590
fluorescence and a third one specific for Atto655
fluorescence. jFor nultiplexing, the two cell Iines
=anp|es 2-and-3- er-e-co-se ded
i Filtegetwe | |
COFB3eRGdchtt ons Y1063 ock )@Sbﬂx i ons 25X§%044or

i nternalizati oncs¥WBshe i528i633I0BEM r e¢8pE0FI3BMEr e lised
aEb3t TR vol umgeXPaesse adXEs0ed to coXpemsiate for | he
addi tional conpetbrzy amsdsidisDBERCentol-6BEMBIDR
SOFAR h&HRst FOI Xquads | T 1 cgizpegn of [ 1 galRdos4
internalization wth ansAsigayScan 4. @835-685n Orega
Optical, Vermngzwdsd, OGaeueeNi | ter sgp@fBDRISed. T
SERIISTIENG P REIOEN On fi@spane  30xwagml es: Scap L
"XF93 hoechst'l and " XF9316300- (detecg&pg5pf

i nternalized NsEQ6PRy NKE;)3,OTB]§qan 2: g3¢FEhRoechst | and

RS 5} (detEghiPT O msgEET Nal T ZE§EA30590- NKB) . 35
I'gur e % shows I mages ofsiBisgR expresgingssel |'s m ked
Wi th SSTR—S ce%bingjch7§ amaﬁbeen | pedilsdbRd Wi th

A+ + ~C ON

rXFl\.iﬂUCl 5oo| KIg— AT T O0oO"NRD and I‘Iuebllbl stai . The

i 4mgre_f%§§bg d u§ﬁ@ éhegéﬁl! &ﬁ;Agrgya;an
=af‘1‘|llll red for f ag é'ﬁrra\“ gs ]gtlls | e,

taken with three dlfferent filter settings which allow
a virtually selective detection of the individua

fl uorophores Hoechst (C, F, | and L), Atto590 (B5 Ea H
and K) and 5 Atto655(A, D, Gand J). In the first
sanple (imges A, B and C, both the NK3R and SSTR5
expressing cells were stained with internalized

i gand, respectively Atto655-NKB (A) and

At t 0590- SST14 (B).. As expected, no significant overlap
was observed between the two stains, since individua
cells only expressed one of the receptors. In the

i mge sets of the two next sanples in the second and
third row it was denonstrated how the receptor to

nmedi ated internalization of fluorescent |igand could
be bl ocked in a sel ective manner by

7

U
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receptor-specific non-fluorescent conpetitors. Thus an

“excess of the NK3R antagoni st = SB222200 had no effect

on the internalization of the SSTR'5 (E) while the
NK3R nedi ated internalization of fluorescent |igand
was bl ocked (D). Also the SSTR% internalization
could be inhibited in a sel ective manner when an
excess of SST14 was 15 adde@@@ﬁ H. In the | ast row,
(J, Kand L) the simultaneous bl ocki ng of NK3R and
SSTR— 5 internalization with a mx of the two

P g BT e BUDHY Bishlapiet iFecting O5qRlhey B8 R tcastone

t h ro ugdﬂuiar |pfaﬁarn$eta80f[at lese phesinglb oelbondiilebt el sgb\m.p@tlon of cells

virt ugs R n?rqggl%olué go&ﬁh‘?&t 6foclgllsoxt¢hfaﬂ %Jr@a S%@letaﬁ%ne targetfreceptor,

fluor Si ng
SB22 ZQI@OHQ!@MGIPUtﬁﬁb’ in thetmmsmr@émw ehs FQI}}PWI@%
At t 0655- NKB | ocal i zed in ERCs whil e the anmount of

| ntetpali-aff HMdea90wRS ikt 1as: Woakh et SFamdeR dihRasured.

for 1nhi b|t|on of Aft0655-NKB i nternalization vvas

d t h | t
LAl VAL SOLICRRING el AR P

system as presented in exanple 2. In Bit was the 25
i ndeThemetiadadfiaan onwbidAms Reo EREhérminen kial;tytwofsingle cells ot two

.Atni 2§§ Pg”%T %ﬁ&ﬁ? ‘ifég@%&ég ’#&‘gﬁf}%&% g gﬁéggﬁé ate measured.

| C50 at 36 nMfor inhibition of Att0590 SST14
i ntseFainiuktipleomethad of angomhichimell 40 fovhapginiat leps opaplide

RO TR G T

terset xc i ondi crml%
XF53- hggaehrecomtonoBXrens nertrghed by optical detection of a labeled ligand or

365\\B505281&330BEMI90- 575DBDR
XF53- TxRXF1044XF3057XF2044

575 575DB . .

@g%ﬁ%gx&lﬁgg %,@2 <lping & tg 6’0‘?12%%1?%1;?.3“ one of the o
3 6 SVBEANGRG pBEvs 6 BB&CKE%M Eﬂn’@&dﬁéﬁ%ﬁ&ﬁﬂﬂmmd wherein said
°15- GPganﬁS ecepﬁor internalization is tracked by optical detection of a labeled ligand

or labeled receptor.

7. The multiplex method of any one of claims 5 or 6, wherein said labeled receptor

does not include a receptor to which a fluorescent protein is fused.

8. The multiplex method of any one of claims 5 to 7, wherein said labeled ligand is a

ligand to which a luminophore is grafted.

9. The multiplex method of any one of claims 5 to 8, wherein said labeled receptor is a
receptor which is bound by a specific antibody, and wherein said antibody is
labeled with a label that can be detected optically.

10. The multiplex method of any one of claims 2 to 9, wherein the different cells or
subpopulations of cells independently express different target receptors that can
bind the same ligand.

11. The multiplex method of any one of claims 6 to 9, wherein internalization of at
least two different ligands labeled with two different labels that can be detected
independently is measured in at least two different subpopulations of cells that
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-t wol e dibe araiipleR AR e

555DF10730TBEM50TBDR XF93- Cy5XF1046XF3067XF2054
515- 600- 485- 555- 655DF30730TBEM650TBDR XF1. 10- Cy5
sel ecti veXF1069XF3076XF2035 630AF50695AF55650DRLP - 24
Cainms L.A nultiplex nmethod for highcont nt screenin
of conpounds, wherein at |east2bne cellular paraneter
of at |east one single cell or at |east one
subpopudependamtlpkxpredsias leagtwe diferent syertaeceptoyo puibapresance or
of celis whichexphe3s at |east one target receptor,
are nmeasured optically in the presence or absence of a
ound. 2. The method of claiml1, ere
God hamourial
of cl airtkrecepbiiel GPER. | east three cellul ar parameters
are neasured. 4. The nethod of any one of clainms 2 to
3, ei n.at, | east .two singl.e cell £t .
subbbgue arrBret SFtcnatd Bt Tl cRimt T Lohergig aplesst ome
r ecepllarsisaflmongaemw.ed. 10 5. The mul ti pl ex nmethod of
any one of clainms | to 4, wherein at |east one of the

cel {uhae oPQIﬁ%ﬁ&Eﬁ&e! ﬁbélé@%éﬁnﬁk@ w‘fﬁcgl ih §@Rdrd LHBPIEralization for
conpl exes, an erein sald [igand-receptor, 00£plexesd

are t reeER@y-liggndpecking ingeuisiplexdpstotonient sgesang pf (@RRpunds.

or |abeled receptor. 6. The nultiplex nethod of any

one; NiTse bah RBnihopKore-labMidridptatifor Ra&jtoLNgardfl trdchiigih multiplex
cel lular paraneters is tracklgg of |igand-receptor
id

i nt er AN PRGNS FTCSHRE RHOFRARR | i gand- r ecept or
internalization is tracked by optical detection of a o
| abH. &te bf ghmainopliork ddfeleddintibodyptoor GPCR fdhmecepivrt-ligandxracking in

'netho%gﬁﬁggg%ggggnth&&g%gg?%gﬁﬁlgun&perein sai d

15

| abel 0es no € a receptor to which
a fluorescent protein is fused. 20 8. The nultiplex
met Hod heimetimydsend usds heteitlyaiors deestiped.oupacelly wathj iglerence to the

| abel l:gapd.i.§.2 |igand to which a | um nophore is
graft g%.eéélgg ple

augsl%]q}giﬁalg}%ﬁ%% atleastone .
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0 9. The nultiplex nmethod of any one of clains 5 to 8,
wherein said | abel ed receptor i's a receptor which is
bound by a specific antibody, and wherein said
antibody is |labeled with a | abel that can be detected
optically. 25 10. ThelrWdPtipl ex nethod of any one of
claims 2 to 9, wherein the different cells or
subpopul ati ons of cells independently express
different target receptors that can bind the sane
hgand. 11. The nultiplex nmethod of any one of clains 6
to 9, wherein intern8ERFENLENLEETANG | east two

that can be detected 30 independently is neasured in
at |l east two different subpopul ations of cells that
-25 independently express at |east two different
LﬂﬂgﬁtFyq&§g£££§L%qELﬁ?A@resence or absence of a
compound. 12... The nultiplex. screening nethod. of
any.oneof clainms.l to.11., wherein at |east one

target rrecapliokticn as&6ER. 5 13. The nul ti pl ex
screeni ng nethod of any one of clainms 1 to 12, wherein
at least one |abel is a fluorophore. 14. Use of a
kirfPnopHor’e- | abel ed agoni st whi ch i nduces receptor
internalization for receptor-ligand tracking in
E%Q&Jp{fx hi gh content screeni ng of compounds. 15. Use
OT a | um nophore-|abel ed receptor for receptor-Iligand
tracking in nultiplex 10 high content screening of
COMOURLSH+ 30 vebSE0k .2 | um nophor e-1| abel ed anti body
to a GPCR for receptor-ligand tracking in nultiplex
hi gh content screening of conpounds. 17. The nethods
arid>uses herei nbefore described, especially with
reference to the foregoing exanples. 15 1/20 SEQUENCE

LI STI NG <110> F. Hof f mann-La Roche AG
<211> 364

<212> PRT

<213> Homo sapiens

<220>

<221> Somatostatin receptor 5

<222> (1)..(364)

<223> §8S8TR 5; LocusiD:6755

<400> 1

Met Glu Pro Leu Phe Pro Ala Ser Thr Pro Ser Trp Asn Ala Ser Ser
1 5 _ 10 ' 15

Pro Gly Ala ala Ser Gly Gly Gly Asp Asn Arg T@r Leu Val Gly Pro

20 25 30



5 <120> Internalization assays <130> 22817 <160> 11
<170> Patentln version 3.2 <210> 1 10 <211> 364

<212> PRT <213> Honp sapi ens <220> <221> Sonatostatin
receptor 5 15 <222> (1) 2,10(364) <223> SSTR 5;

Locusl D: 6755 <400> 1. Met Qu Pro Leu Phe Pro Ala Ser
Thr Pro Ser. Trp Asn Ala Ser Ser 510 15 20 Pro Ay
MNea AP £°8et LYY @'y WY A RS YR AT SR ’&alrﬁFOL‘é?& Vat &y ero
20 25 30 2/10 Ala Pro Ser Ala Ay Ala Arg Ala Vval Leu
Val PrgsVval Leu Tyr Leu,35 40 45 Leu Val,LCys Ala Al a
Gy Leu Ay @y Asn Thr Leu Val Ile Tyr Val 50 55 60 5

o vil evkeala Gba My 75280@1ly Gly Asn Thr Leu val Ile Tyr Val
5C 55 60
Val Leu Arg Phe Ala Lys Met Lys Thr Val Thr Asn Ile Tyr Ile Leu
65 70 75 8¢
Asn Leu Ala Val Ala Asp Val Leu Tvr Met Leu Gly Leu Pro Phe Leu
85 - 90 95
2la Thr Gln Asn Ala Ala Ser Phe Trp Pro Phe Gly Pro Val Leu Cys
100 105 110
Arg Leu Val Met Thr Leu Asp Gly Val Asn Gln Phe Thr Ser Val pPhe
115 120 125
Cys Leu Thr Val Met Ser Val Asp Arg Tyr Leu Ala Val Vél His Pro
130 135 140
Leu Ser Ser Ala Arg Trp Arg Arg Pro Arg Val Ala Lys Leu Ala Ser
145 150 155 160
Ala Ala Ala Trp Val Leu Ser Leu Cys Met Ser Leu Pro Leu Leu Val
165 170 175
Phe Ala Asp Val Gln Glu Gly Gly Thr Cys Asn Ala Ser Trp Pro Glu
180 185 190

Pro Val Gly Leu Trp Gly Ala Val Phe Ile Ile Tvyr Thr Ala Val Leu



Asn Leu Ala Val Ala Asp Val Leu Tyr Met Leu Gy Leu
Pro Phe Leu 85 . 90 95 Ala Thr G n Asn Ala Ala Ser Phe
Trp Pro Phe Ay Pro Val Leu Cys 10 100 105 110 Arg
Leu Val Met Thr Leu Asp3@&2$ val Asn @ n Phe Thr Ser
Val Phe 115 120 125 Cys Leu Thr Val Met Ser Val Asp
Arg Tyr Leu Ala Val Val H's Pro 130 135 140 15 Leu Ser
Ser Ald%Arg Trp Arg Arg®®Pto Arg Val Ala i%s Leu Al a
Ser 145 150 155 160 Ala Ala Ala Trp Val Leu Ser Leu

tonSef ey, Pr u <l Reflde
%ﬁpl{}/%lph§ 2{1 y CI§I J yv#f:rhg%sy Agér:}1 A?g ’ééfm%]p Pro

Phez1d e IIe Tyr Thr Alsa Val Leu 3/ 20 21395 200 205 Ay
Phe Phe Ala Pro Leu Lou Val Ile Cys Leu Cys Tyr Leu
Leu Ile 210 215 220 Val Val Lys Val Arg Ala Ala Gy
Wl VaF gyvalalGhys @ys Akl GAF JaArdFosVebHly Cys Val hrg Arg

5 225 230 235 240
Arg Ser Glu Arg Lys Val Thr Arg Met Val Leu Vval Val Val Leu Val
245 250 - 255
Phe Ala Gly Cys Trp Leu Pro Phe Phe Thr Val Asn Ile Val Asn Leu
260 265 270
- 10 Ala val Ala Leu Pro.Gln Glu Pro Ala Ser Ala Gly Leu Tyr Phe Phe
275 280 285
val Val Ile Leu Ser Tyr Ala Asn Ser Cys Ala Asn Pro Val\Leu Tyr
290 295 300
Gly Phe Leu Ser Asp Asn Phe Arg Gln Ser Phe Gln Lys Val Leu Cys
15 305 310 315 320
Leu Arg Lys Gly Ser Gly Ala Lys Asp Ala Asp Ala Thr Glu Pro Arg
325 330 335
Pro Asp Arg Ile Arg Gln Gln Gln Glu Ala Thr Pro Pro Ala His Arg
349 345 350
20 Als Ala Ala Asn Gly Leu Met Gln Thr Ser Lys Leu

355 360
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230
Leu
Trp
265
Al a
Ser
295
dn
dy
325

2

<211>

<212>

<213>

235
Val

Lou
270
dy
Tyr
300
Lys
Ser
330

SLey
<211> 366 5 <212> PRT

<220>

<221>

<222> (1)

<223>

<400> 2

Met Trp Asn Ala Thr Pro

2la Asp Leu Asp Trp Asp

Glu Leu Leu Gln Leu Phe

Thr Cys Val Ala Lieu Phe

35

© 50

240 Arg Ser Gu Arg

Val Val

Leu

Val

245

Pro Phe Phe Thr Val
10 Al a Val

Lou Tyr
Al a Asn
Ay Phe
Val Leu
Gy A a
335 Pro
Met G n

366

PRT

Homo sapiens

.. (366)

20

Phe
Ser
Lou
Cys
Lys
Asp

Thr

GHSR la; LocusID:

Met Leu Val Val Ser Arg

65

70

Phe
Cys
Ser

15

Al a4 tieu

275
Al a
Asp
305
Al a
Ile

Lys

2693

Ser

Ala

Pro

val

55

Phe

Glu Glu

Ser Pro

Lys
250
Asn
Pro
280
Asn
Asn
310
Asp

Leu

i0

25

Ala Pro

40

Val Gly

Arg Glu

Val
255
I'le
dn
285
Pro
Phe
315
Al a
dn

355

Pro Gly

Gly Asn

Leu Leu

Ile ala

Leu Axrg

75

Thr
Phe
Val

du
Val

Val

Arg
320
Thr
dn

360

Growth Hormone Secretagogue Receptor la

Phe

AsSp

Ala

Gly

60

Thr

Arg
Al a
Asn
Pro
Val
Leu
dn
Lou
du
dn

350

Asn

Ser

Gly

45

Asn

Thr

Met

Val

Ay Cys
Lou 260
Al a Ser
Il e Lou

Tyr
Ser

290
Phe

Arg Lys
Pro Arg
Gu Ala

4/ 20 <210>

Lreu

Leu

30

val

Leu

Thr

Thr Leu

15

Gly Asp

Thr Ala

Leu Thr

Asn Leu

80



<213> Hono sapi ens <220> <221> Growt h Hor none

Secr et agogue Receptor la <222> (1)..(366) 10 <223>
GHSR 1la; LocuslD: 2693 <400> 2 Met Trp Asn Ala Thr Pro
Ser Au du Pro Ay P %8n Leu Thr Leu 5 10 15 Al a
Asp Leu Asp Trp Asp Ala Ser Pro Gy Asn Asp Ser Leu
Ay Asp 15 20 25 30 Gu Leu Leu G n Leu She Pro Al a
Bro LeBuSarefeAMEt Gy ¥at SPRrASR kew3BeuGlgsPirm ey sVt
Ala Leu She Val Val Gy Ile Ala @y Asn Leu Leu Thr 50
55 60 20 Met leu Val Val Ser A%(g She Arg Gu Ley Arg
Thr Thr Thr Asn Leu 65 70 75 80 5/20 Tyr Leu Ser Ser

- I\bt AI o Phe ..... S er Asp Leu Leul |e PheLeuqsl\/EtBB 90

980 Pe0 ARULASRal ettgVabu Atg dieuTd Arddeio Tyo Asg HReOGIR p
Asn Phe Gy 100 105 110 5 Asp Leu Leu Cys Lys Leu Phe

A n Phe Val Ser Qu Ser Cys Thr Tyr
100 105 110

Asp Leu Leu Cys Lys Leu Phe Gln Phe Val Ser Glu Ser Cys Thr Tyr
115 120 125
Ala Thr Val Leu Thr Ile Thr Ala Leu Ser Val Glu Arg Tyr FPhe Ala
130 135 140
Ile Cys Phe Pro Leu Arg Ala Lys Val Val vVal Thr Lys Gly Arg Val
145 150 155 160
Lys Leu Val Ile Phe Val Ile Trp Ala Val Rla Phe Cys Ser Ala Gly
165 170 175
Pro Ile Phe Val Leu Val Gly Val Glu His Glu Asn Gly Thr Asp Pro
i8¢0 185 180
Trp Asp Thr Asn Glu Cys Arg Pro Thr Glu Phe Ala Val Arg Ser Gly
185 200 205
Leu Leu Thr Val Met Vai Trp Val Ser Ser Ile Phe Phe Phe Leu Pro
210 215 220
Val Phe Cys Leu Thr Val Leu Tyr Ser Leu Ile Gly Arg Lys Leu Trp
225 230 235 240

Arg Arg Arg Arg Gly Asp Ala Val Val Gly aAla Ser Leu Arg Asp Gln



115 120 125 Ala Thr Val Leu Thr Ile Thr Ala Leu Ser
Val du Arg Tyr Phe Ala 130 135 140 Ile Cys Phe Pro
Leu Arg Ala Lys V. é %@ Val Thr Lys Ay Arg Val 10
145 150 155 160 uVal Ile Phe vVal Ile Trp Al a
Val Al a Phe QIS Sex Ala Gy 165 170 175 Pro Il e Phe
Val Leu Val y Val Qu Hs @& y Asn Ay Thr Asp Pro
180 185 190 1§4Errp Asp Thr Asn*@¥u Cys Arg Pro “Mir G u
Phe Al a Val Arg Ser Ay 195 200 205 Leu Leu Thr Val

et nyal L 81 ~Sgh 98¢ ek hﬁlal:’ ka1 Rhe {eu -RE 0A1%19he
215 220 Vval Phe Cys Leu Thr Val Leu Tyr Ser Leu I

oGy ARG by s Leu Trp ~20+225+230235--240-Ar-g-Ar-g- Arg

10

15

20

Arg Gy AspsAl a Val Val dy2ésla Ser Leu Arg2Asp G n
6/ 20 245 250 255 Asn His Lys A n Thr Val Lys Met Leu

Ala Val Val Val Phe Al a Phe 260 265
Ile Leu Cys Trp Leu Pro Phe His Val Gly Arg Tyr Leu Phe Ser Lys

27; 280 | 285
Ser Phe Glu Pro Gly Ser Leu Giu Ile Ala Gln Ile Ser Gln Tyr Cys
290 295 300
Asn Leu Val Ser Phe Val Leu Phe Tyr Leu Ser Ala Ala Ile Asn Pro
305 310 : 315 320
Ile I.eu Tyr Asn Ile Met Ser Lys Lys Tyr Arg Val Ala Val Phe Arg
325 33q ‘ 335

Leu Leu Gly Phe Glu Pro Phe Ser Gln Arg Lys Leu Ser Thr Leu Lys

340 345 350
Asp Glu Ser Ser Arg Ala Trp Thr Glu Ser Ser Ilé Asn Thr

355 360 365

<210> 3

<211> 424

<212> PRT

<213> Homo sapiens

<220>



270 Ile Leu Cys Trp Leu Pro Phe Hs Val Gy Arg Tyr
Leu Phe Ser Lys 5 275 280 285 Ser Phe GQu Pro Ay Ser
Leu Qu lle Ala Gn lle Ser An Tyr Cys 290 295 300
Asn Leu Val Ser Phe Val Leu Phe;?wyr Leu Ser Ala Ala
Ile Asn Pro 305 310 315 320 10 Ile Leu Tyr Asn lle
Met Ser Lys Lys Tyr Arg Val Ala Val Phe Arg 325 330
FI5> L PoLRILEY PP S ulPro Phe Ser A n Arg Lys Leu
Ser Thr Leu Lys 340 345 350 Asp Qu Ser Ser Arg Al a

J%%Jhgl qu??r Ser Ile Asn Thr 15 355 360 365 <210>3
S511>404 " <OTILPRT 20<213>Homd sapi ens <220> 7/ 20 <221>

+aus| 13hb8r:55400> 3 5 Net Asp Ser Ay Pro Leu Trp Asp
Ala Asn Pro Thr Pro Arg Gy Thr
<400> 3

Met Asp Ser Gly Pro Leu Trp Asp Ala Asn Pro Thr Pro Arg Gly Thr

ieu Ser 2la Pro Asn Ala Thr Thr Pro Trp Leu Gly Arg Asp Glu Glu
20 25 30
Leu Ala Lys Val Glu Ile Gly val Leu Ala Thr Val Leu Vél Leu Ala
35 40 45
Thr Gly Gly Asn Leu Ala Val Leu Leu Thr Leu Gly Gln Leu Gly Arg
50 55 60
Lye Arg Ser Arg Met His Leu Phe Val Leu His Leu Ala Leu Thr Asp
65 70 75 80
Teu Ala Val Ala Leu Phe Gln Val Leu Pro Gln Leu Leu Trp Asp Tle
85 | 90 95
Thr Tyr Arg Phe Gln Gly Pro Asp Leu Leu Cys Arg.Ala val Lys Tyr
100 105 110
Leu Gln Val Leu Ser Met Phe Ala Ser Th; Tyvr Met Leu Leu Ala Met
115 120 125

Thr Leu Asp Arg Tyr Leu Ala Val Cys His Pro Leu Arg Ser Leu Gln’



15 10 15 Leu Ser Ala Pro Asn Ala Thr Thr Pro Trp Leu
Gy Arg Asp Gu GQu 20 25 30 Leu Ala Lys vVal du lle
@y Val Leu Ala Thr Val Leu Val Leu Ala 10 35 40 45
Thr Ay Ay Asn Leu Ala Val Leu Leu Thr Leu Gy Gn
Leu Gy Arg 50 55 60 Lys Arg Seéi/2& g Met His Leu Phe
Val Leu H's Leu Ala Leu Thr Asp 65 70 75 80 15 Leu
AlaWal Ala Leu Phe &% Val Leu Pro G4 Leu Leu Trp
Asp Ile 85 90 95 Thr Tyr Arg Phe A n Ay Pro Asp Leu

Ala Val TV 1.0 1 LN akeu
b2 S8 e POAEDATLIL 1o At

Pee Leu Arg Ser Lews G n 8/ 20 130 1135 140 G n Pro Giyo
G n Ser Thr Tyr Leu Leu Ile Ala Ala Pro Trp Leu Leu

145 150 155
Ala 2Ala Ile Phe Ser Leu Pro Gln Val Phe Ile Phe Ser Leu Arg Glu

165 170 175
Val Ile Gin Gly Ser Gly Val Leu Asp Cys Trp Ala Asp Phe Gly Phe
180 185 190
Pro Trp Gly Pro Arg Ala Tyr Leu Thr Trp Thr Thr Leu Ala Ile Phe
195 200 205
val Leu Pro Val Thr Met Leu Thr Ala Cys Tyr Ser Leu Ile Cys His
210 215 220
Glu Ile Cys Lys asn Leu Lys Val Lys Thr Gln Ala Trp Arg Val Gly
225 230 235 240
Gly Gly Gly Trp Arg Thr Trp Asp Arg Pro Ser Pro Ser Thr Leu ala
245 250 255
Ala Thr Thr Arg Gly Leu Pro Ser Rrg Val Ser Ser Ile Asn Thr Ile
260 265 270
Ser Arg Ala Lys Ile Arg Thr Val Lys Met Thr Phe Val Ile Val Leu
275 280 285
Ala Tyr Ile Ala Cys Trp Ala Pro Phe Phé Ser Val Gln Met Trp Ser

280 285 300
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160 Ala Ala Ile Phe Ser Leu Pro @ n Val Phe Ile Phe
Ser Leu Arg Qu 5 165 170 175 Val Ile Adn @y Ser Ay
Val Leu Asp Cys Trp Ala Asp Phe Gy Phe 180 185 190
Pro Trp Ay Pro Arg Ala Tyr Le/2Z0hr Trp Thr Thr Leu
Ala lle Phe 195 200 205 10 val Leu Pro Val Thr Met Leu
Thr Al a Ser Leu Ile Cys H s 2 0 215 OAlGI o
Ve TeysASL%Y%s’*ﬁnL?‘e]@ EYS B9R| Sy &5PriiF- & Ar g
Val Gy 225 230 235 240 dy Gly Gy Trp Arg Thr Trp
ﬁﬁ@ Arg Pro Ser Prg Ser Thr Leu Akas 15 245 250 25%z¢
a Thr Thr Arg y Leu Pro Ser Arg VaI Ser Ser Ile

Vaf Illyssdvemea' hreuFai:Eel Vair pjsheLéwahsieerm 280 228520 T a
Tyr Ile Ala Cys Trp Ala Pro Phe Phe Ser Val G n Met
Trp Ser 290 295 300 9/20 Vval Tr Asp Lys Asn Ala Pro
Asp A u Asp SéR5Thr Asn Val Al &3 335

Ile Tyr Met Gly Phe Asn Ser His Leu Leu Pro Arg Pro Leu Arg His
340 345 350
Leu Ala Cys Cys Gly Gly Pro Gln Pro Arg Met Arg Arg Arg Leu Ser
355 360 365
Asp Gly Ser Leu SerISer Arg His Thr Thr Leu Leu Thxr Arg Ser Ser

370 375 380

_Cys Pro Ala Thr Leu Ser Leu Ser Leu Ser Leu Thr Leu Ser Gly Arg

385 ' 350 395 400
Pro Arg Pro Glu Glu Ser Pro Arg Asp Leu Glu Leu Ala Asp Gly Glu

405 410 415
Gly Thr Ala Glu Thr Ile Ile Fhe

420

<210> 4
<211> 465
<212> PRT

<213> Homo sapiens
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305 310 315 320 Thr Ile Ser Met Leu Leu Gy Asn Leu
Asn Ser Cys Cys Asn Pro Trp 325 330 335 5 Ile Tyr Mt
@y Phe Asn Ser His Leu Leu Pro Arg Pro Leu Arg His
340 345 350 Leu Ala Cys Cys fpy>868y Pro Gn Pro Arg
Met Arg Arg Arg Leu. Ser 355 360 365 Asp Gy Ser Leu
Ser Ser Arg Hi's Thr Thr Leu Leu Thr Arg Ser Ser 10 370
F£8>380 .Cys Pro Ala Thr Leu Ser Leu Ser Leu Ser Leu
Thr Leu Ser Ay Arg 385 390 395 400 Pro Arg Pro Qu

s Selg Pro. g%gg ey Qu Leu Ala Asp Ay Qu 405
?fg>41 o %nérny3 hre% a GQu Thr lie Ile Phe 420 <210>4

£221>Neyr.okigsyn 3 receptor <222>(1)..(465) <223>NK3R;
Locusl D: 6870
<223> NEK3R; LocusID:6870

<400> 4

Met Ala Thr Leu Pro Ala aAla Glu Thr Trp Ile Asp Gly Gly Gly Gly

val Gly Ala Asp Ala Val Asn Leu Thr Ala Ser Leu Ala Ala Gly Ala
20 25 30

ala Thr Gly ala Val Glu Thr Gly Trp Leu Gln Leu Leu Asp Gln Ala

35 A0 45
Gly Asn Leu Ser Ser Ser Pro Ser Ala Leu Gly Leu Pro Val Ala Ser
50 55 60

Pro Ala Pro Ser Gln Pro Trp Ale Asn Leu Thr Asn Gln Phe Val Gln

65 70 75 80

Pro Ser Trp Ary Ile Ala Leu Trp Ser Leu Ala Tyr Giy val val Val

85 9c _ 95

Ala Val Ala val Leu Gly Asn Leu Ile Val Ile Trp Ile Ile Leu ala
100 105 110

His Lys Arg Met Arg Thr Val Thr Asn Tyr Phe Leu Val Asn Leu Ala

115 120 ‘ : 125



5<400>4 Met Ala Thr Leu Pro Ala Ala GQu Thr Trp Ile
Asp dy Ay Ay dy 1 5 10 15 val dy Ala Asp Al a Val
Asn Leu Thr Ala Ser Leu Ala Ala Gy Ala 20 25 30 10
Ala Thr Ay Ala Val Au Thr Ay Trp Leu G n Leu Leu
Asp Gn Ala 35 40 45 Ay An Leusser Ser Ser Pro Ser

Ala Leu Ay Leu Pro Val Ser_50. 55 60, Pr PrQ
S5 6 b B e S o La AR &R e AT
15 65 70 75 80 Pro Ser Trp Arg Ile Ala Leu Trp Ser Leu

Ala Tyr Ay Val Val Ma] 85 90 95 AlaMal Ala Val Leu
Gy Asn Leu Ile Val Ile Trplle Ile Leu Ala 100 105

et 2Val LeAsHid ear Alla A5 TE2(PhE261Y BL2isnPRe SBf AAGpFIA a
Ser Met Ala Ala Phe Asn Thr Leu Val Asn Phe Ile 130

%4355 140 150 155 160

Gln Zsn Phe Phe Pro Ile Thr Ala Val Phe Ala Ser Ile Tyr Ser Met
165 170 175
Thr Ala Ile 2la Val Asp Arg Tyr Met Ala Ile Ile Asp Pro Leu Lys
180 185 190
Pré Arg Leu Ser Ala Thr Ala Thr Lys Ile Val Ile Gly Ser Ile Trp
195 200 205
Tle Leu Ala Phe Leu Leu Ala Phe Pro Gln Cys Leu Tyr Ser Lys Thr
210 215 220
Iiys Val Met Pro Gly Arg Thr Leu Cys Phe val Gln Trp Pro Glu Gly
225 230 235 240
Pro Lys Gln His Phe Thr Tyr His Ile Ile Val Ile Iie Leu Val Tyr
245 250 255
Cys Phe Pro Leu Leu Ile Met Gly Ile Thr Tyr Thr Ile Val Gly Ile
2607 265 270
Thr Leu Trp Gly Gly Gilu Ile Pro Gly Asp Thr Cys Asp Lys Tyr His
275 280 285

Glu Gln Leu Lys Ala Lys Arg Lys Val Val Lys Met Met Ile Ile val



Tyr Ala Leu H's Ser Qu Trp Tyr Phe Gy Ala Asn Tyr
Cys Arg Phe 145 150 155 160 5 G n Asn Phe Phe Pro Ile
Thr Ala Val Phe Ala Ser Ile Tyr Ser Net 165 170 175
Thr Ala Ile A a Val AspArgE/ t Alalle Ile Asp
Pro Leu Lys 180 185 190 Pro Jd%_eu Ser Ala Thr Ala
Thr Lys Ile Val Ile Ay Ser Ile Trp _10 195 200 205
Ilezﬁéu Al a Phe Leu E%% Ala Phe Pro @8 Cys Leu Tyr
Ser Lys Thr 210 215 220 Lys Val Met Pro Gy Arg Thr
A8 Y S BNE,Vah Gl 10D B 0l e B A257230,235240
ro Lys n H's Phe

r Tyr Hs Ile lle Val Ile lle

Gy Ile Thr Tyr Thwo Ile Val Gy |IBe5260 265 270 Th$z20
Leu Trp Gy Ay Qu lIle Pro Ay Asp Thr Cys Asp Lys
Tyr His 20 275 280 285 G u A@n Leu Lys Ala Lys Ar
Lys TWalAlalle yr Nelin Rt Lep ebsp| brovare 12280 66 595 %bb

325 330 335
val Tyr Leu Ala Ser Phe Trp Leu Ala Met Ser Ser Thr Met Tyr Asn
340 . 345 350
Pro Ile Ile Tyr Cys Cys Leu Asn Lys Arg Phe Arg Ala Gly Phe Lys
355 360 365
Arg Ala Pbe Arg Trp Cys Pro Phe Ile Lys Val Ser Ser Tyzr Asp Glu
370 375 380
Leu Glu Teu Lys Thr Thr Arg Phe His Pro Asn Arg Gln Ser Ser Met
385 390 395 400
Tyr Thr Val Thr Arg Met Glu Ser Met Thr Val val Phe Asp Pro Asn
405 - 410 415
Asp Ala Asp Thr Thr Arg Ser Ser Arg Lys Lys Arg Ala Thr Pro Arg
420 425 430
Asp Pro Ser Phe Asn Gly Cys Ser Arg Arg Asn Ser Lys Ser Ala Ser
435 440 445
ala Thr Ser Ser Phe Ile Ser Ser Pro Tyr Thr Ser Val Zsp Glu Tyr

450 455 - - 460
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Val Met Thr

Tyr Phe Ile
A n Leu Asn
Val Tyr Leu
Met Tyr Asn
Asn Lys Arg
M@ Phe Arg
Asp A u 370
Hs Pro Asn
¥ val Thr

Ser Arg Lys
Pro Ser Phe
Al a Ser 435

<210> 5

<21i> 116

<212> PRT

Phe
305
Arg
Al a
340
Phe
Trp
375
Arg

Lys
Asn
440

Al a

310
Trp
Ser
345
Arg

380
dn
Met

Arg
445

<213> Homo sapiens

<220>

<221> somatostatin 14

<222> {(1)..(11l8)

<223> LocusID:6750

<400> 5

Met Leu Ser Cys Arg

Leu Ala Leu Gly Cys

20

Gln Phe Leu Gln Lys

3%

Ala Lys Tyr Phe Leu

50

I'le
315
Lys
Phe
350
Al a
Pro
Leu
Ser
Au

Al a
Cys

55

Cys
320
Tyr
Trp

Trp Leu Pro Tyr His Ile
Leu Thr Ala Ile Tyr A@n
Ile dn @n 5 325 330 335
Leu Ala Met Ser Ser Thr

ProlPrélile Tyr _Cys Cys Leu

dy
Phe
du
Ser
Ser
Asp
Thr
Ser

40

Phe Lys 355 360 365 10 Arg
Ile Lys Val Ser Ser Tyr
Leu Lys Thr Thr Arg Phe
Met 385 390 395 400 Tyr
Met Thr Val Val Phe Asp

Pro Arg 420 425 430 Asp
Arg Arg Asn Ser Lys Ser

Leu Gln Cys Ala Leu Ala Ala Leu Ser Ile val

10 15

Vval Thr Gly 2la Pro Ser Asp Pro Arg Leu Arg

25 30

Ser Leu Ala Alas Ala Ala Gly Lys Gln Glu Leu

45

Ala Glu Leu Leu Ser Glu Pro Asn Gln Thr Glu

60
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20 Ala Thr Ser Ser Phe Ile Ser Ser Pro Tyr Thr Ser Val
Asp A u Tyr 460 450 455 13/20 Ser 465 E 5 <210> 5
<211> 116 <212> PRT <213> Honp sapiens <220> 10
<221> somatostatin 14 <%%2> (1)..(116) <223>

Locus| D: 6750 <400> 51RétrLeu Ser Cys Arg Lou A n Cys
Ala Lou Ala Ala Leu Ser Ile Val 151 5 10 15 Leu Al a
AU 26 VM1EYSewValu e @y ad aeRrerSein Adp FroGHF GlhedFP
Arg 20 A n Phe Leu @n Lys Ser Leu Ala Ala Ala Ala dy
Lys An GQu Leu 35 25 30 40 45 20_Ala Lys Tyr Phe u
Ma du Leu Leu S& du Pro Asn G’n Thr A u 50 55

éﬂéaMgitﬁgg Ee&N%Bu Leu Gln Arg Ser Ala Asn Ser Asn Pro Ala Met
85 80 95
Ala Pro Arg Glu Arg Lys Ala Gly Cys Lys Asn Phe Phe Trp Lys Thr

100 105 110

Phe Thr Ser Cys

115
<210> &
<211> 117
<212> PRT

<213> Homo sapiens

<220>

<221> ghrelin precurscr

<222>  (1)..{(117)

<223> LocusID:51738

<400> 6

Met Pro Ser Pro Gly Thr Val Cys Ser Leu Leu Leu Leu Gly Met Leu

1 5 i0 15
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65 70 80 Au Met Arg Leu Gu Leu G n Arg Ser Ala Asn
Ser Asn Pro Ala Met 85 75 90 95 5 Ala Pro Arg Qu Arg
Lys Ala Gy Cys Lys Asn Phe Phe Trp Lys Thr 105 110 10
<210> 6 <211> 117 <212> PRT <213> Honb sapi ens

<220> 15 <221> ghrelin precuyssorg <222> (1)..(117)
<223> Locusl D: 51738 <400> 6 Net Pro Ser Pro Ay Thr
Val Cys Ser Leu Leu Leu Leu Ay Met Leu 20 1 5 10 15
15/20 Trp Leu Asp Leu Ala Met Ala Gy Ser Ser Phe Leu

| eEL L§eOASGI HeuLﬁa %p }\fsgﬁﬂgeq ol (G Brdvelulis ”

ys Leu

20 25 3Dh
Gln Arg Val Gin Gln Arg Lys Glu Ser Lys Lys Pro Pro 2la Lys Leu
35 . 40 45
Gln Pro Arg Ala Leu Ala Gly Trp Leu Arg Pro Glu‘Asp Gly Gly Gln
50 55 60
Ala Glu Gly Ala Glu Asp Glu Leu Glu vVal Arg Phe Asn Ala Pro Phe
65 70 75 80
Asp Val Gly Ile Lys Leu Ser Gly Val Gln Tyr Gln Gln His Ser Gln
85 90 95
2la Leu Gly Lys Phe Leu Gln Asp Ile Leu Trp-Glu Glu Ala Lys Glu
100 105 110
Ala Pro Ala &sp Lys

115

<210> 7

<211> 164

<212> PRT

<213> Homo sapiens.

<220>
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45 Gn Pro Arg Ala Leu Ala Gy Trp Leu Arg Pro Gu Asp
Gy Ay An so 5560 Ala Qu Ay Ala Qu Asp GQu Leu
G@u Val Arg Phe Asn Ala Pro Phe 65 70 75 80 10 Asp
Val Gy Ile Lys Leu Ser Glyl@IZOGIn Tyr An dn Hs
Ser G n 85 90 15 95 Ala Leu @y Lys Phe Leu A n Asp
lle Leu Trp Qu Qu Ala Lys u 100 105 110 Ala Pro
Alca>Aspsbysesklh @@bD> 7 <211> 164 <212> PRT 20
.<213> Hono sapiens <220> 16/20 <221> vasopressin
(avp) <222> 511)..(164) <223> Locusi D: 551 <400> 7 5
MEZ>Pr BHAspefhr Met Leu Pro Ala Cys Phe Leu @y Leu

“wteumAyamphew;1m5m10m15“wsermserwAhamGySmTyrmphewGrnm.memwNmW%wwﬂwww

Asn Cys Pro,Acg; Gy Gy Lys Arg Ala 20 25 30

<4£00> 7

Met Pro Asp Thr Met Leu Pro Ala Cys Phe Leu Gly Leu Leu Ala FPhe

.Ser Ser Ala Cys Tyr Phe Gln Asn Cys Pro Arg Gly Gly Lys Arg Ala

20 25 30
Met Ser Asp Leu Glu Leu Arg Gln Cys Leu Pro Cys Gly Pro Gly Gly
35 40 a5
Iyg Gly Arg Cys Phe Gly Pro Ser Ile Cys Cys ala Asp Glu Leu Gly
50 55 60
Cys Phe Val Gly Thr Ala Glu Ala Leu Arg Cys Gln.Glu Glu Asn Tyr
65 70 . 75 80
Leu Pro Ser Pro Cys Giln Ser Gly Gln Lys Ala Cys Gly Ser Gly Gly
85 90 95
Arg Cys Ala Ala Phe Gly Val Cys Cys Asn ASD Glu Ser Cys val Thr
100 | 165 AllO
Glu Pro Glu Cys Arg Glu Gly Phe His Arg Arg 2la Arg Ala Ser Asp
115 120 125

Arg Ser Asn Ala Thr Gln Leu Asp Gly Pro Ala Gly Ala Lreu Leu Leu
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Met Ser Asp Leu Qu Leu Arg Gn Cys Leu Pro Cys Ay
Pro Ay Ay 10 35 40 45 Lys Gy Arg Cys Phe Ay Pro
Ser Ile Cys Cys Ala Asp Qu Leu Ay 50 55 60 Cys Phe
Val Ay Thr Ala Qu Ala Leu Arg Cys G n Gu A u Asn
Tyr 65 70 75 80 15 Leu Prd7%él Pro Cys G n Ser Gy
GnlLys Ala Cys Ay Ser Ay Gy 85 9095Arg Cys Ala
Ala®Pfe Ay Val COys €93 Asn Asp Gu SE° Cys Vval Thr
100 105-110 Qu Pro u Cs Arg Qu Gy Phe Hs Arg

0] 1 a Gln
’&g% ﬁua\f% %lb Lﬁuf‘fg{la %:g Aé% Pgol él\l‘ %g‘o Gﬁ% %l&g P%g LAlLeSl

E&@ GI u Pro Phe qsn Pro Ala GI n 14155Pro Asp Ala Tyﬁ6t5
150 155 160 <210> 8 <211> 121

Pro Asp Ala Tyr

<210> 8

«<21l> 121

<212> PRT

<213> Homo sapiens

<220>

<221> Neurokinin B

<222>  (1)..{121)

<223> LocugID:6866

<400> 8

Met Arg Ile Met Leu Leu Phe Thr Ala Ile Leu Ala Phe Ser Leu Ala

1 5 10 15

Gln Ser Phe Gly Ala Val Cys Lys Glu Pro Glan Glu Glu val val Pro

20 25 30

Gly Gly Gly Arg Ser Lys Arg Asp Pro Asp Leu Ty¥ Gln Leu Leu Gln

35 40 45

Arg Leu Phe Lys Ser His Ser Ser Leu Glu Gly Leu Leu Lys Ala Leu
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Neurokinin B <222> (1)..(121) <223> LocuslD: 6866
<400> 8 15 Met Arg Ile Met Leu Leu Phe Thr Ala Ile Leu
Ala Phe Ser Leu Ala 1 5 10 15 d@n Ser Phe Ay Ala
Val Cys Lys Au Pro A n Gu @sy2gal Val Pro 20 25 30
Gy Ay Ay Arg Ser Lys Arg Asp Pro Asp Leu Tyr d@n
Leusbeu A n 20 35 48545 Arg Leu Phe 8%ys Ser Hi s Ser
Ser Leu du Gy Leu Leu Lys Ala Leu 18/20 50 55 60 Ser
G@n Ala Ser Thr Asp Pro Lys G u Ser Thr eerg%Gl <
B$7s GAR 165570 T45 A0 1D INBtCH SSTASH PIiE Pre SVAIYa Y

Pro Thr Asp Val Asgp G n Gu Asn Vak Pro Ser Phe dyo
Asp Met His Asp Phe Phe Val Gly Leu Met Gly iiys Arg Ser Val Gln
85 20 95

Pro Asp Ser Pro Thr Asp Val Asn Gln Glu Asn Val Pro Ser Phe Gly

100 105 110

Ile Leu Lys Tyr Pro Pro Arg Ala Glu

115 120
<210> 9
<211> 14
<212> PRT

<213> Homo sapiens
<220>

<221> somatostatin 14
<222> (1).. (14}

<223> (-terminal somatostatin peptide (16G3-117)

disulfide bond between C(3) and C(14)
<220>

<221> sgsomatostatin 14
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100 105 110 Il e Leu Lys Tyr Pro Pro Arg Ala Gu 115
120 E( ' 10 <210> 9 <211> 14 <212> PRT <213> Hono
sapi ens 15 <220> <221> sonmtostatin 14 <222>

(1),.(14) <223> C-term nal sjbcgwpztoost atin peptide
(103-117) 20 disulfide bond between C(3) and C(14)
<220> <221> somatostatin 14 19/ 20 <222> (8) (8) <223>
BeIdp (W400%' 9 Ala Ay Cys Lys Asn Phe Phe Trp Lys Thr
Phe Thr Ser Cys 5 1 5 10 <210> 10 <211> 19 <212> PRT
%923<>21’D%>T Hono sapiens <220>

-Trp

<400> 9
ala Gly Cys Lys Asn Phe Phe Trp Lys Thr Phe Thr Ser Cys

i 5 10

<210> 10

<211> 19

<212> PRT

<213> Homo gapiens
«<220>

<221> ghrelin(l-19)
<222> (1} ..{19)
<220>

<221> ghrelin(1-19)
<222>  (3).. (3}

<223> octanoyl derivative or Dapa-octanoyl derivative

<400> 10

Gly'Ser Ser Phe Leu Ser Pro Glu His Asn Arg vVal Asn Asn Arg Lys

1 5 10 : i5

Glu Ser Cys



Asp Phe Phe Phe Gy Leu Net 1 5 10 ~~at '

10

15

<221> ghrelin(1-19) <222> (1)..(19) <220> 15 <221>
ghrelin(1-19) <222> (3).. (3) <223> octanoyl
derivative or Dapa-octanoyl derivative <400> 10 Ay
Ser Ser Phe Leu Ser Pro Gu #sesn Arg Val Asn Asn
Arg Lys 20 1 5 10 15 du Sex Cys 20/20 <210> 11
<211> 10 5 <212> PRT <213> Honp sapi ens <220> <221>
Neur oki nin B peptide <222> (1). (10) 10 <220> <221>
Neur oki nin B peptide <222> (7)..(7) <223>

Phe(7) =Met hyl - Phenyl al ani ne  <400> 11 15 Cys Met Hi s

<210> 11

<21l> 10

<212> PRT

<213> Homo sapiens

<220>

<221> Neurokinin B peptide

<222> (1)..(10)

<220>

<221> Neurokinin B peptide

<222> (7y..{7)

<223> Phe(7)=Methyl-Phenylalanine
<400> 11

Cys Met Kis Asp Phe Phe Phe Gly Leu Met

1 5 10

ok



