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WD 2008/ 087197PCT/ EP2008/ 050532 1 I N VI VO SCREENI NG

MODELS FOR TREATMENT OF ALZHEI MER S DI SEASE AND OTHER
wWORBHRHELATED DI SORDERS 5 The present inventi opcT/&bzings50532

generally to transgenic anijmals as well as nethods and

conpositions for screening and treating di seases,

especially in relation to Qoct. In particular the

invention relates to Qct (i.e. glutam nyl 10 peptide
INCWIIVOL SEGREENINGe MODELSO0 FOBr TREATMENTNOFY ALZHETHNER ' EQ0ISEASE

EC 2.3.2.5) t 7 1 '
cyclization 4}%@ nggllgélg‘gl u aﬁﬂeaé?;és?%#élgéi nt o
pyroglutam c acid (5-oxoproline, pdu*) under
| i beration of ammoni a and the intranol ecul ar
cyclization of Ntermnal glutamate residues into 15
The pyesGntt dmverEdiad uitlettes e Tohl of tdat erRsAcECWa8imals as

wellf|é§t m@@{@&§dawaE@&gbsﬁFc@6htshefbﬂt eXc®dedN®y and treating
tropi cal pl an;éCarl ca ﬁgaya i n (I\/lesser M 1963

d1SeRSPar e CABTE S goy 2% years &t ipc a correspondi ng

enzymatic activity was 20 di scovered in ani nal

e BhPEELY Lol o linbr o T R S o8BS, (57 tvcaniny)
peptRrsc Natloomts Beiats)s Aagso smn%sz)lutamﬁwﬁe cyclase (QC,

EC 2”%”@'5 an: 4 &Q@a@ Bél@r%'h%n i0fe G 1IHA RA MDY LLrion of N-
coul be shown for precursors of TRH and, GhRH

em@Bé%by,glwtammf é&e%due@mﬂat%. oPYDBI EREFNDG2, acid  (5-oxo-
prol&ﬁ%Z 853671 uFischendeW HliaedaSpbess, oF. 198#cBLiac and  the

int BRI R e At i SRk et e iie oo Fabalr B gesidues into

pyrogéultagaki zatidonnwetrh libsrputiani vé peoduct s of
catal ysis in bovine pituitary, further inproving the
suggested function in peptide hornone synthesis 30

A OC( Bockeris,stT.iaqladtehlby 1995 gr Netpbehdockfhox ¢f the tropical

plan‘&%-a‘lﬁ%)a ﬂQr&ba%ntlr@Sﬂ%j hevdhysi ol@gi cab3funetienagha, 1299).

the | ant | ess cl ear. In case of the enzyne from
Payd2& ol e2i n IHE SR dF ensBZ¥BaFAst ~ activity was
dlscpaéheglemrc ﬁmm@ﬂ)r@ammmmﬂs W,St‘ﬁd HEl J\/bussa@m., 1987 J
A et aI 200 I | fe SCI 56- 5 35
Blolp it %Sr%n% er pI SNnt'S Ther'e’ |g‘ent|r1l edPpyss, J- 1987

Procsémréno?éca:@nﬁam Soris & egént Bp2@bakB2)S. MWr ethealm2008lian QOC,
the Pd'c%\?éfkl%ﬂpro?urdlf 29mtg7p%§)u kSI_ eQEhyccdlﬂd)g}b@alshown for the

function of these enz owever i s i

orechiBrgtots T 3908, OoLto (PCrPERSGE/ BR0ss0 s e GRS7 J Biol
Chemknp@m fregmzplsg@%s ants & Rl & show anst rggtess, J. 1987 Proc

cificit ut n t N-termnal posi tion
Natl g{:ﬁg‘ sﬁﬁgt rgt eé %d éflﬂlel %4&%5{1 <,2 behdVi oPWad Pdung tnitial
1ocatl®zalney>nt hexdd cheel i s- MENtEN beequbtdor (Rohlocdliedition with

ito B 29 Proc,Netl Aeadsci S A58, 0059 10063; 1, ryrene:

imprwgﬂgeotl@ﬂéomgemte\zi gungtiongoge Bp@pt@ﬁ@mh%@p’en synthesis

(BocReYker 877y, 3%’% 398) - 1@9@0®aﬁé§98e9&o&9§n8il MBryi45-453) . In
structures of the QCs fromC {)a paya and t hat of the

contppghly s EVEd OBCIH RTE son1®thohkeladitd Ret 15 less

cleaﬁ:eVQal! c@@)é mttemaemm OJgryonﬁ mhlpaqsayélxll1 gtrale 2008he plant
el n reas tne

defe&ﬁﬁea@?&“ﬁa oﬁ&t%gﬁhﬁgw S‘ﬁfﬁﬁ@rﬁﬁﬁﬁﬁi}‘s( wﬁ‘ﬁ §U%R§F5ted (E1

Mousetoali, 2B00 &roteln ROl POeilfl 200127863, 3die 58, 556-570).

put BRIl b@@t g@go%"er@tﬁ&”ﬁgia?n@év%de%seg;%%%%%%‘ie%eq%‘%}“c%equence

honol o acteria nopept i at e
Comp@rlépnél Tezaot 1B odbremi sty WG) er128416~210102130§r0¢%ﬂa@|ﬁ§pr Purif

20, tethg)conchusi OﬁhPBQBlBBQCQ@S ffﬁ;%r@talo@lntso@ndt@@wal Snzymes,
have dlfferent evolutionary origins. EP 02 011 349.4

howegede| dSes tholy AHCHEYCdes encodi ng i nsect
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20 glutam nyl cyclase, as well as pol ypeptides encoded
thereby. This application further provides host cells

W@ 0UR/8EPNY expressi on vectors conpri sing PCT/EP2008/050532
pol ynucl eoti des of the invention. |solated
pol ypepti des and host cells conprising insect QC are
useful in nethods of screening for agents that reduce
gl utam nyl 25 cyclase activity. Such agents are
described as useful as pesticides. The subject matter

t es [ 0 S ul S n
The B8 Ao Epct T o i G0 al Seadhe e ‘Gl e of 80 SUCiEieity
for fhédetbaiing AlnzHéieneY- ts=1Diigers 0o N tzha n@f sheli seaserates and

theitAD)idst i £haeagtebirzes by rayhoidot Leepl a9H§SMEQQQEUY§ -Menten
astrocytes 1983 Ann Neurol 14, 35 Bi ochem Bi ophys

equagpREr (Hgounﬁlaﬁﬂbn%%exﬂﬁ%@el?ﬁ?%rN@ﬁése$9a%s§§éléfeé A 88,
10058t b 0dgst ephiaa vikeurzones, apdami. CI’l@@|8I aralergyoctlRm DL75, 131-

130, SRR, 045700 1 St 2 1 ol N0, Gicr 3,

395- N@800|ﬁnmmm@a24soh73ﬁ182me@mwﬂaxyfﬁtmﬂctﬂreﬁQ@B AneJOCs from

c. G, 15 SRS Sebkor b Do R00L Vel Rl manmans,

howe éﬁtld@éiaﬁ@ttﬁ@WQQMW# Yy @eauence homology (Dahl S. W. et
. 2008 084304 PETERR2008/ 050533, 3 mnenW§eQéa§e|%|h|ee plant OCs

pl aques and are consi dered to be dlrectHg i nvol ved
appeﬁﬁetﬁapﬁc%@élﬁeéﬁ Sanf progridssi Aoy A2 hy%ot‘ﬂes?% Tal. 2000
Protédﬁp&bﬁﬁﬂ byr genebi c 2st-di)es KK&emQBMalEhnG@C&ndNMﬁﬂgfound to

C. 1984 Bi Chen1B| mm 120, 885- 89
haveps AT R G 980 REUr o 19 C16681 1643n0pept idases
(Batemmere, RC. A ett alal 1998 (Nat HMQ¢HEmlBI¢@'1ﬂEO MaAAS-11250),

lead@nth&”¥%éM@EEH?951ID %%%Q N%%!N%@Qe@%gﬁ“ﬂ%Eﬁ%s and animals
; Gtron et al. 1997 t Med 3

haveséllréé@,r’eat 3VO3001OPRYSI 6F IREWS81, 741-766). A is
generated by proteolytic processing of the -anyloid

r 10 rotei n (APP) ng, J. et al. 1987 .

e R ol sy e i vor, PO ic Toeb 4fenagteating  insect
gluth@hy& dﬁ&lé§é) avhi el lils sequentyaddtyi ddeaveddayed thereby.
. _-Se ernmn n ret at th o
ThlSC>t%é§%%€§tg¢ ?;Ba§§1p1 %gﬁg g ?koéhg%f & 3 %Pﬁprlélng
expr¢5§l@03@eﬂpm¥ss¢©mmSlsAmgepoéynumggatsdﬁﬁuKﬁ%cthQGlnventlon-
Isol§9%69Q§glyﬁébtides and host cells comprising insect QC are
useful in methods of screening for agents that reduce glutaminyl
cyclase activity. Such agents are described as wuseful as

pesticides.

The subject matter of the present invention 1s particularly
useful in the field of Qpct-related diseases, one example of
those being Alzheimer's Disease. Alzheimer's disease (AD) 1is
characterized by abnormal accumulation of extracellular
amyloidotic plaques closely associated with dystrophic neurones,
reactive astrocytes and microglia (Terry, R. D. and Katzman, R.
1983 Ann Neurol 14, 497-506; Glenner, G. G. and Wong, C. W. 1984
Biochem Biophys Res Comm 120, 885-890; Intagaki, S. et al. 1989
J Neuroimmunol 24, 173-182; Funato, H. et al. 1998 Am J Pathol
152, 983-992; Selkoe, D. J. 2001 Physiol Rev 81, 741-766).
Amyloid-beta (abbreviated as AB) peptides are the primary



10

15

20

25

30

35

15 addition to the dom nant A peptides starting wth
L-Asp at the N-term nus (Al31-42/40), a great
whedosnggenei ty of N-termnally truncated for mTsPOLERIBS/050532

in senile plagues. Such sha¥tened peptides are

reported to be nore neurotoxic in vitro and to

aggregate nore rapidly than the full-length isoforns

(Pike, C 20 J. et al. 1995 J Biol Chem 270,

Comp53895823:8598:)eni\ﬂ:43rpﬂlaqtled paemiiajss apeskdewadt adebe directly

invo?égﬁpri%d%% par%heylryelsg%é uron %51371(4%)A Ubldeﬁg/gothes:Ls

suppCrtet &y 2008tNat uFteudfioss Sglesaz)f, t®- aﬁpea?rflcéawpyg, C. W.

1984a@qd&1énﬂcé§&§k?yé/\ﬂ kBsage N DN’ §35yRdEOMB(PRL1+, D. R. et
brains (Russo, C. 25et al. 1997 FEBS Lett 409,

- 4PPO4TE RIS, GO L3 220G NS Obi of - DFs &l 1996 Nat Med
2, 8,1143~18G0; Teklwaran,, T.pL. et.al. 21998 JruNewsopat hol T, 1996

Neur ol .57, 76- the| anpunt, ref t
NeurBRRaERETALBR, & oA o Tt chanst Risog 9 E Gt vea 3,
o7-7a8lr. 399KoFEFB | etd. 4@@0141Ph4$6plGJR®Ert8lA. l-alqo) . AR is

gene%gggde’ a})\le%ﬂﬂgﬁgb? ?cl OC%%:ISJ_L}I )ofA(E%ltlng—giﬁ{g lc%jh% precursor

ost-tr atlona processes may further
protﬁlperﬁhPrl?as e nidsover i<4atd lon b¥8 t dtewirat fon, of 3S6hé36; Selkoe,

D. Asppsiat @réﬁd@o%letlllo%ﬁolan@l 74@'7014*% CYGlHizat i o8 @Equentlally
gl utanmate at residues 3 and’

Cleaiﬁ?%gﬂyut Anatetohtaf nihg ‘%@%f%rﬁ%rﬁ%“bés@ﬂ%ﬂo% Y-secretase at
the [(PGUAIA0/AZ]AR epresent theadl [SI’eQr]ﬂo@enthQI.rTB1993 Cell 75,
oxi jmat el 5%oftet -. of _t
10395 %85 %mqo s%ecgles i h sgnl I gé@% aques li\?osr(?l. EI6 25?9%7908)' In
addll@@.@ $OB|tdie Chem 267 ZWOQQPHGSG SmrdongT wiGh et-&dp at the
N- te}%gﬁugbufﬁ@llh/ﬁ(?? 46d6 %% $0:n 97 fFEﬁstermlnally
Lett 409, 411-416; 280 087197PCT?EP20 /050532 4
trungakpf ar*?OfTnS L. O%Ct‘u%tff 1998 SFNNGEr opatAtBleExp Newft al shortened

peptddes’6294; r%@)d&%d JtoVVbeet make %MP@' aln AgkBgo and to

20, 75-79; Hari et_.al 0. Bi oc m Bi_ophys
caorREE touiLe Poth abe. AST LT i oy ol enal Be TSR i (Pikes C.
J. ptre-anyl 0191955 eSJTorlec(JLalcchABd(l 27, et3895-258P896 JN-truncated
m 36 3 3363 Th cC 0
pepti\égﬁe?}% ggtn R B o F O AR ol Bhy fani1ial 2D
FADt)debmﬁ?on (fratloenHancEs afgr edat i oPandevonfierkst, 457-466;
RussBeS'CSt ance; 1 0 pst APNLNP=Pepti dasas 5(333i, doeo ap}%aﬁtearly and
. 1995 Neuron 14, 457-466 ; Tekirian, T.
to lfgg”@aﬁel\le‘m@%héﬁﬁgn 1587 1589y ARG 1(]?5év|kbfé@hlcfleg (Russo, C.
et Provides chues foeca piyofalsrocerind, ARINBOPE) cpepdd des. 2001

pat hogenes ve relatlveyl ttle,is
Neurf?ﬁé\?ﬁ a@&ﬁt ghel h%ﬁeggﬁﬁox& eIty 4Rd adgredatioh 2L- 1998 J
Neurppepéptli exHe, N&MMrand Bayr ow,6-C4)J. IHW9%:IBiyochenhistiry amount

ref e e R e a6 e o et an ofE ©
al. th88& i E6Bor mkcoh gloal cEllsilnd therigital Pespeiseal. 2006

Neurb@cthese pepuides ake-aompl etehyjupkpawn, abbheughansiational
activated glia is strictly associated to sehile

Procgesghedahd Wi g~ d&?‘%%l’yt%ntNr it5Ee M the 1somerization or
raceatedmubat i ef th@Wé@pQrd@p@Sliﬁ gcr}slrteﬂﬁnt Istudices7 and by

thetOX|c at| ro rties, and tab0|sm f
cyclééa z&% R[lii%% % fi?%g 2253 2,11 iafﬁutamate—
cont[ﬁp@lulgl ]be%ﬁlsar@d: [mﬁuﬂllqrm%lllpﬂbu%@mr@@sw\br pepresent the

ti d lial.-c [, tur _
pront RS OB RN S0, PhOTHE R 9% o - o
the dvigersaites tIredisnd clfbréﬁﬁiiﬁe@léﬂuﬁ% Eﬂ@ﬁtllrdé% g al. 1992

J Biadl1soch&hi bigts tlhmsmdlegfs%iatsgmby qul turedec a1. 1995 Neuron
et al vesti gated t he

a 0 25 Shi rot ani
14, GRRErEtFon B 1PGLGS] ATS pobti dES | nepREnehSt Cortidal 111-416;
neurons infected by Sindbis virus in vitro. They
constructed amyl oi d precursor protein conplenentary
DNAs, which encoded a potential precursor for
[pG1u3] AI 3 by am no . aC| d subst i tution and deI et| on.

L o, g
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5 SUMMARY COF THE | NVENTI ON The present invention
conpri ses nethods and conpositions for non-human
woe@s®gapT c, in particular mammal, nodel s for BPLEP2068/050532

rel ated di seases. Specifically, the present invention

conpri ses non-human transgeni ¢ ani mal nodel s that

overexpress Qct. The present invention further

conpri ses conpositions and nethods for screening for
TekibiiehpgiTcallly e@ictaVe ageats wNeatropadhlodt &:@odieud®l 57, 76-94;

| ated [ . Limt t [ d
ceadk21ed g seaces | ncluh 0o, byt 1oL LTI L2 100 A drriave,
Y. eterdbr &00mA isichandhopathy, Reewyomody defent?a-427) and they

are'%%%&d%ﬁ%@%%%t'ﬁﬁ'ﬁ}éD@Myﬁ%ﬁﬁrPQ§loH§reéﬁhQM%kl, M. et al.
ebr al hennrrhage W th a I0|d03|s (Dutch_t

1996F§mB11|O&| Dt s et F;3 N aTh%r?W‘éIHU?E%%b‘ﬁ@l af ABN3(pE)
peptlaegl cep diseasg adge gasd rithecangefuomutrialor mw/d@flcatlon that

n Hel i cobact er gﬁlori igfectl pat ho %nlc chotlct L
cnhagshdi t FRS SIschiPZophRtieni &°M ﬁFértFFF%g aHSSpI §j qlost  amino
peptinbkamnal 8aydhpstT r esponses, acancepPspsornasi s,14, 457-466 ;
TeklchtﬂSHmit 'dLa”é‘tF Lis, ﬁ{)JWBS%eQIP c}k?e%mr9§ter]lo§é4s-'1589 This

ung fibrosis, Tiver fibrosis, renal fibrosis .

evidaggai b M A eC DEE DefPei @c@l@%@ﬂc OWEE ngafszN3 PE) peptides

in A®] eatheBenchoLea }HH,\FH\l'éhgtOBeQH@lveHF‘p@Lf@@l@uﬁgra‘lnown about
and cel | -nmedi at ed i nmune r esponses eukoc¥te adhesi on

thelénd“ﬁPﬁPéPﬁéﬁlﬁﬁoc%Qesaﬁﬁr?ﬂétéﬁaot REPPEM- LFfpailfied W- and
Barrbapddi.ntiake,o s erprovakefdd nesss, | np@i 1eto fiomeosévit€an, T. L.
| O f ene ta I a| ed aut ono
et a%ungfﬁ%%,flﬁ%%roc%g%Sqﬁo 2§nalq§§P rice ané)lnﬁa Q%e action of
thesepegud @ftdors obnbady afll ubelsl andnthech@iaglial reSponse to these
peptE@%%' nzea- D@&ﬁﬁié@ef?”ﬂﬁ%ovﬁ@m haeirt ta@(tlt\;éeced glia 1is
present Invention conprises methods and compositions
Strl?éﬁyscﬁ%%%ﬂQﬂ?qﬁﬂ' et FARLBPt 0P 2ABESAIHA] ol gt actively

contﬁ:ﬁ%ul@ées&m thBveitd an ComYh ses nethodsy aRdposits. In recent
itions.for the treatnment and/or freventlon

of
Stu%ﬁét at 841 0F 58asE99T5AAG AN a F QPREt hods 88fid catabolism of
AR1- é@nposﬁﬂi—é)@ls t hatluhHifst40r frotot’s A@scta0, WDeGlull]ApB11-42

and 2%3% 01817 | on é{dzpéggwgégégg%% 6e Iinvésfg&g{@cﬁ qpl] r% JtQthlal and

e |nve construc encodi
glialt icelan addittiresal cbjdkectitof wdhe islvemni ohhtib pprdéutamate

modl@méa%1%9”%&%%%&%a%%%0®ﬂgy53%4 | nked £ @ @foﬂElﬁéptldes and
Is a further object of the invention to provid

alsononl%%h%ht%raﬁ§§€ﬁic drPrarafo el é@%te@uﬁﬂyqqd|sa§ﬁrocytes

shiraddhti oral elj ectlrﬂfesttme;atr@tentﬁm tgepeoytdena of [pGlu3]AB
naonhuman transgenlc nodel sys

t dv_t he . .
pent e P Nl al o hf el e virus
in swe@ﬂd(:trﬁﬁne t ypesstiuctwads shawnl didi nhpbétiosor protein

compﬁ%h{gin%ge g nanwl‘?{] mJéIllé]C?d are 5centlal grecursor for

transt er ases. apoenzyne cou
[PGlpeadési vaedaIﬁb@@ ef¢idi syt Zige gk, dedettiee . For one

artif@bakibi pding, id T of 2 2 NEg dependenty anmn@@ﬁmw@seglutamme
is also present in human Conpounds i nteracting

resigpen dpetaet vélisi 1% Gret'dl ar'e® poteghgral pIecursor, a
spontBhebuEOI®HNvAYsion or an enzymatic conversion by glutaminyl

cyclase to pyroglutamate was suggested. The cyclization
mechanism of N-terminal glutamate at position 3 in the natural
precursor of [pGlu3]AB was neither determined in vitro, in situ
nor in vivo (Shirotani, K. et al. 2002 NeuroSci Lett 327, 25-
28) .
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Unexpectedly, it was shown that reconbi nant human QC
as well as QCactivity frombrain extracts catal yze
whedos/ostibe N-term nal glutam nyl as well as gl B BEP2088/050532

cyclization. Myst striking ss the finding, that

QC-catal yzed @ ul -conversion is favored around 25 pH

6.0 while dnl-conversion to pGlu-derivatives occurs

with a pHoptimum of around 8.0. Since the formation

of pd u- AP-r el at exUMaegRY des Tah evEuppressed by

i nhi bition of reconbinant human QC and QC activity

frompig pituitary extracts, the enzyme QC is a target
The jmpresegt devetoprent forptiestsmene tbpde. g Heginpsri'ts ons  for

non-808kseaseasn By adRl nisst eping iefhect ohgmeh1 L Rdd v t ¥ror opct-
to a mammal it can be possible to prevent or alleviate

relagedt HgteaGidi t PoMS Sefett vd FP@mH%Q%?QﬁmﬁPY¢%%QOD comprises
non-hopahr feahsghel ), asAinbei feles sDksaaseveABkprdss Qpct.

cer ebr al anyl oi dangi opat hy, Lewybodydenenti a,

neur odegener at i oni nDownSyndr one, her edi t arycer ebra
The persrenitage wartth caamyf wd tdosi scqriet che ¢ ypejpofami dnal and methods

o R Gadti e D W6 20000 O 717500 EP2DRRY OR0RIR" 5 0P

relaéﬁﬁcéﬂrlama@%rlwbu@lemcobaz@t erotpyl bR LeAf éoti disld Cognitive

TmpaR@kBageniacpsychot ke CRALI § | afiSse S6hi QN eNic@rebral  amyloid
|nfert|I|t neo IaS|a i nfl ammat ory host responses,

anglpRREay; péﬁ?ﬂhsu dY he HRBEBILd2ar t AGHagiegeneration’” in  Down
syndabher, o$elrerddsiasy r@&t@ﬂ@@ Shenamchdddrostls, aﬂnyyemd5sis (Dutch
i brasi s, .renal, _fibrosis A quire cy
type%y dgone g?afb rejéctpon %ﬁofeagﬁmnggﬁgton Hb)sPl Dementia,
ulceknﬁaﬁe@deh@m@r@asmﬂiqxﬂ4HQﬁﬂh%u@m b rmune Heéponsester pylori
inzebeukacyt e Adhiesian and aiongthon pagessesmdn thenizophrenia,
endot hel i um i alred I nt ake, sl eep- waKef ul ness,
inferkpaifed h@ﬁ@@éﬁéﬂﬁ@ ré@éﬂéﬂméﬁoéﬁ eh€f§y I@sponses, cancer,

psorﬁﬁ%@@?':%gbﬁmﬁﬁ@hﬁeda@@hQﬂQHSQ fHEFbk@Bclé?@%héﬁd restenosis,
nal . bal ance a nmpai red re tion Q

Lung] At ey er Lt CEERah afbapeasy ok gt rge Immune
Defiadtheiyt ySyodaomaymejradfit canj betpossi btleot®@a stihumdiategcon (HD) ,

& t4 nal t e rol | ratio
imea g F e BN ofper S0 bt gty FeniEook hagas,  Leukoeyee
adheeppthein @l mmrlailoacupeog@wleswrnet tba amlatielium, impaired

fooddifienenti at Lop-pf k8 dnpLoducipg spIY eﬂ&he&@&é&@”@egulatlon
hi’st am ne-secreting enterochromaffin-Iike cel

of  PUPEAEr mMBFEAPBY &M niBPRAEFEN éﬁt@PP@éFor§U8Ft€Eﬁ' impaired

horm@ﬁta[LVIHayLatn@ea d’f&imﬁhpair@@nrb@uﬂ_)@§§bb| eft ®SUPPFESSds and the
ollfer t|o |d pr.o §?|tor cells.

Guam| ﬁ?ﬂw %tF PO~ of N9 bFERTST c A 1Ky Present

invehoi2b supmmessmnnmethnabeeﬁeitcbmpgs1ﬂh@n@ré@entscreenlng for
Qpct'QKQQBHQE provi des pharmaceutical conpositions for

parenteral, enteral or oral admnistration, conprising
at |least one effector of QC optionally in conbi nati on

AddiMibRaGUS$t OMBINE  present invention comprises methods and
compositions for the treatment and/or prevention of Qpct-related
diseases, particularly methods and compositions that inhibit or

promote QpcCt.

Accordingly, it 1is an object of the invention to provide a

transgenic animal, which overexpresses Qpct.
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30 carriers and/or excipients. BRI EF DESCRI PTI ON OF
THE FI GURES Furt her understandi ng of these and
wotdsnsaspect s of the present 35 invention w | PCDEP2008/050532

gai ned by reference to the digures, which represent

the follow ng: WO 2008/ 087197PCT/ EP2008/ 050532 8

Figure 1 A and B: (A Mp of the plasmd 'mQC cDNA in

vector pPCR Script Cam SK(+)' showi ng the presence of
It itsheermuliare QuidécicDhA cassettventifB) tSequemced®of Diheconstructs
enco&ggéob hackbone - cDNA junction. Due to the 5 Sphi

Festriretion sequence in the prinmer utilized for

cloning, an additional ATG was inserted 4 bp upstream
It 9£ the %b@ﬁ%l%%gqn ij¥§€tQiEp%gB SQBVQBtQ@H‘S§§+kmOV1de DNA

gure 2: oning strate 10 The Qpct cDNA was

ConSF§8F£§98“FP@§PQVBQCKBﬁanﬁé-KBtP PEBRPERE - pPCR- Scri pt

Cam SK(+) vector backbone and subcl oned via Pstl and

.Not | the pBlu Scr pt, SK+ (1 +.2 Subse
It e oEAERALS P08 SR S UERT OB Ao hd O dCit G ofy mon-human
transgtescHaendimbll andeMNotlsicrtne a plasmid CAG Pr in

pcDNA3.1 (3 + 4). The resulting 15 pTG CAG mQC

consi sts of the Qct cDNA cassette under the contro
It igf anubidgditiensily @qﬁ@%s@ﬁgmmmﬁmn ahdl ttHevBEe a non-

humaPROk¥Anshgnak. animalFin@¥ea 3 é%%ﬂrﬂdnséﬁﬁ§ﬁ¥h@f ' bh@ivo and in
trans enl ¢ const ruct | asm (}]

G—CAG—WEC its
vi tfPe%?BP&?Féﬁnaﬁgij@ﬁéeCt(SAPfTQ@%e&;BeﬁB@& egi 6ﬁ§55?etypes
| abel led as narrow lines (SEQ ID No: 1 and 2). The
bi ndi,n S|tes f the eng I N |mers and t
It wAgsFHE |(nVslo%s of* ? e éﬁ@ﬁﬁgs%&sedh m%ﬂwanéamurlne QC are
metadedepeoticott dnansieraares [ Nt cavrednignehe qllasnbe mapctivated

mosfﬂg%ﬁ%%ﬁéﬂﬁﬁyogytnﬁjgﬁ QSHQtYQkQQ @5é”§k%aﬁcé§ﬁ8 nElantlf of
and GX1675-TORI-FF) are shown as grey arrows (B, C.

zlDCAﬁppameangegmsn@@@,BH@aSffﬁ the exbeet &f99dymen human  QC.

CompdLz8s asnpeedietad i nithe tabl eaMiMassRuber pound metal are
M x (GeneRuler; MBl). 30 Figure 4: Testing

pOtepﬁelggﬁgﬂFP€§ty of the screening PCR The optinised
PCR screen was conducted using serial dilutions of the

pl asm 150
ones BEELCHE TS P AT L0 PR MR, MOS0 80 00 st
QC-agtiyvityantrdo @@@ﬂ@s @Xtrh©t$raﬁ§g§nﬁsfvb@tbr gére N-terminal

glutdRYsE19enong uer e, 4 e@&@@amg% 33, anplddicati ppsef ét%kmg is
transgenic DNA with f pri mer a|r CAG-PrFl/GK16

the yflléllddélﬁffa t1sgs5 Bp Cﬁt@dldfc?ted Wi clwa‘(md around
pH @nd #R20140)z1wer eomfélr@dseh aSo nsgat;w@rwatwbs Mclkly with a

pH- O?éé@P@S?%gf%é%Wé%gg BIO' Qg’fggggtioxw%f pGlu-AB-related
peptides can be suppressed by 1nhibition of recombinant human QC
and QC-activity from pig pituitary extracts, the enzyme QC is a
target 1in drug development for treatment of e.g. Alzheimer's

disease.

By administering effectors of QC activity to a mammal it can be
possible to prevent or alleviate or treat conditions selected

from Mild Cognitive Impairment (MCI), Alzheimer's Disease (AD),

cerebral amyloid angiopathy, Lewy body dementia,
neurodegeneration in Down Syndrome, hereditary cerebral
hemorrhage with amyloidosis (Dutch type), Familial Danish

Dementia, Familial British Dementia, ulcer disease and gastric
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Figure 5: Preparation and validation of the
pTG CAG mQC transgenic construct. (A) Plasmd card of
wo b@swenbor pTG CAG mQC i ndicating the 5 restrPCI/EPIV08/050532

sites of Sail and Dralll and the binding sites for the
screening priners. (B) Dralll/Sall restriction of
pTG CAGMXC (1) and the isolated transgenic construct
(2). M 1kb DNA | adder (New Engl and Bi ol abs, NEB) 10

cancBirgur £t16: oPr omucl éielniiazﬂmm:jeﬁctppmsrl (iMfdaociydres, pathogenic

psycBSf&Bl e'c'EJ(]gitt' %%s The {?Plrzel o e&ﬁ%ﬁus%§ef£$§[£¥ neoplasia,
inflpmpatioreus hCSSfcI eé@ﬁyoeﬁtar gedandemonstpseigsihe rheumatoid

arth%%%ggSSfHkhb?b@%ﬁb9681é5 Figuiendsiscreenhng ¥9hrosis, 1liver
foundérs. The PCR result for the lasf born 19 pups is

fibrefddn. FER Wi £ROERE B | n%q%l@@ PP EX 1675 CFORIC RS yndrome,

grafft rﬁyﬁmgﬁ%édfﬁakghmn@g\mmh mm) ,prl Mefoapaield humoral and
Il - ead-to-tail . .
Cellp@?%?ﬁ% W ge nomite THNA f r]o%}i%deyfrfo %@ﬁ%?la? opfid migration

procPeskti ven20tbent eobothelfiom,t hempramsgenéoPGR wasakhe sleep-
K S , diy] wi | om g

v e%kl% g% é qual%lét%yl t he %{\iodsv\%gstt%onflgeri%f)%t%pcon?r ol SHETYY

metapgRighpl i flynmglre@chslabbowmaq y pensitgeal, . Fﬂd@m-‘rw hormonal

balageBt bah (HEhifen theguheadshootrabbabCR1was st he genomic
DNA of a transgenic line with same pronoter-pol yA

signal 25 sequences giving rise to a 1.3 kb PCR
Furtheeduchy N&malril\ee;mudrol oase if¢d:dype INAOCWRctAsity to a

an additi anal gati, cont r ol ) was, used. :
memn 30 e DR a8 CPREL Engl ad BLorBs SRR e gL trect
CellGeJmlpr‘ia@toforFI @E@é%mbbm pzoliﬁerE?CRoneaﬂ tgaftd¥c mucosal

cel1RUPS LS; Shown, gs an. exanpl e.. RPCR %Ebdpf'é@éé tblo and the
CAG Pr-F1/ GX1675- TORI-FF (transgene PCR; 6 k

diffpEpPSL At oW 1O qediohi er@)mcwamptaﬁéercflgé@rlaﬁ Cope histamine-

secrBeshti vateenthebmatrihon ikbecknansgene PCR was the

plasm d pTG CAG- mXC, diluted with wild-type genomc

DNA. Negative control was wild- 35 type DNA (W). As
Furtarraddet i @tyaladmg&témeatmmrt rof E20ec¢0prwasfusEd.adivity to a

b t. (NE
narisdog ) be7 07 PeT ERSG0T DE0sa3 1D RERTE ¢ o PScaddsraIon of
myel@&dv@f@fyepymgl geangl-- bet a- napht hyl ani ne, prepared
using a Merck-Hitachi L-6210 HPLC system equi pped with
a Merck RP18-Li Chrocart 125-4 col umm, The conpound was
In  geddéted by Smapdsrtpritartat 280 ¥m YBiDet@fhi nagfonlead to
supp@bs@oacbifvinhy el fickraintti ssue of a QC transgenic

nmouse (in triplicates, left row) and w | dtype
The present invention provides pharmaceutical compositions for
parenteral, enteral or oral administration, comprising at least
one effector of QC optionally in combination with customary

carriers and/or excipients.
BRIEF DESCRIPTION OF THE FIGURES
Further understanding of these and other aspects of the present

invention will be gained by reference to the figures, which

represent the following:
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littermates (in triplicates, right row) by
HPLC- det ecti on of 10 pyrogl utanyl - bet a- napht hyl am ne
wa@szoopoedoart from the QC nediated cyclizati on OPCT/EP2008/050532

gl ut am nyl - bet a- napht hyl amisve. The sl opes of the

regression curves correspond to the initial velocity

of QC-catal yzed product formation. Prior to plotting,

the area units (read-out HPLC) were converted into a
FigutendeAt matdi Bn usi ng a 15 standard curve of

gl uta - - ht, ] Fi gu - EV ti .
) DURIINE AL e A an T T DO RBR (B o o
SK(+QC abrivingy the EDFAcplasmd, thevaeprand BepaitncPdfecredette.

(B) R2@nvel we(plasor) s Wehwehoht (Li ssig) detarmpedhy to the
quanti fication of pyroglutanyl-beta-napht'hyl am ne

SphIygeRGITHPEECT FEBUCEC act Vilty R EDTA pt oAl feyefloning, an
addiandnbnainra efey ratkgrod@i 4 ppnuedtredd HICthe start codon in

alitative.PCR of QC from generated cDNA of
VeCt%aPEEFa)S,CIIIP%Faf“b)qgg%g'ki dney (c) fromtwo
transgenic QC-mce (QC) and controls (W). 30 10D:
. apt.i j r j RT- PCR usi ng cDNA from brain,
Flguﬁévgr' g%éhlgﬁgng%%%ég'transgeni c (QC, N=2) nice and
The cart oo DRWAT, vaNE2) Swilegcals &l T ehplvatte. NEi guraadl 1NogE from  the
pPCRa@tck\_{F_ftyclaﬁ Bkain Remmgsnal e dfords t4aNSYent CoMPYSe: 35pstT and
hQC-Ti ne 53 No. uares) and a non-transgenic

(h 27, sq )
NOLT |tk mate (HOGT 1583 RB 12501 offr cles) SUAERVFEY iasthe CDNA
cassdeter miaed sugsidignanl assay,tiwhi ehsicsibased opitdetedimIIII and

and .quantificati.o rogl ut |+ bet as napht.hyl am ne :
Notlugfﬁg>HbLeﬁafwédhgggérpglégegéﬂpﬁﬁo %3 Q Q). fﬁe Tesulting
pTG-2008MA87 t9TRPCELEP2G08/M35058X IdDNaseavfethe tndasgeheccontrol

of AN Rl ProyEs £expLessian gl the ty.ansgene gﬁgﬁg@h&%w polyA

~ Figure 12: (C activity in~brain honbgenate o

signglansgeni ¢ nouse 5 (hQC-1ine 53 No.27, squares) and a
non-transgenic littermate (hQCline 53 No. 25,

riouhl ShoRAEHACERLON B, S CE R IR AL, i Peruce prasmia
pTG-aaAG-mRCy andhé tBi gketrikapeni anadgeisfl the transgenic

(n) AHITBL. BLOYES: eXREESRLON . Y 118 11 ANSYENE . Fow 1lines (SEQ ID
No: 1 and 2). The binding sites of the genotyping primers and
the restriction sites of the enzymes used in the restriction
analysis are indicated in the plasmid map. The position of the
genotyping primers (CAG-Pr-F1 and GX1675-TOR1-FF) are shown as
grey arrows (B, C). All DNA digests resulted in the expected
fragment sizes as predicted in the table M: MassRuler DNA-Ladder
Mix (GeneRuler; MRI).

Figure 4: Testing the sensitivity of the screening PCR.

The optimised PCR screen was conducted using serial dilutions of
the pTG-CAG-mQC plasmid in Hy0 (- WT DNA) or in 150 pg genomic
wild-type DNA (+ WT DNA). The equivalent of 0.1, 1 and 10 copies
of the transgenic vector per mouse genome were tested. PCR
amplification of the transgenic DNA with the primer pair CAG-Pr-
F1/GX1675 yielded a 1585 bp product. Wild-type genomic DNA (WT)
and Hy;0 (@) were included as negative controls. M:1kb DNA ladder
( New England Biolabs, NEB).
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10 Figure 13: Conparison of QC-activity in the brain
honogenat es of transgenic m ce expressi ng human QC
woewsosrspeci fically driven by the Thy-1 pronoPOI/Eficosresos32
53, Line 37 and Line 43) or9nurine QC ubiquitously
(pbdl17E3). A) Conparison of QC-activity in brain 15
sanples of aninmals of different founder I|ines.
Qobvi ously, only hQC transgeni c ani nal s di spl ayed
signi ficant QC activity, not the non-transgenic
. iLtker in at ene di st
Flgu%‘gi ’gé IHPE%% 8X gakg O%Q?h géﬂs O?E’tehe%g R%G-caG-moc
transgggﬁpscongﬁgncgc transgeni ¢ founder Line 53 was

(n) sehgcted, 2Q.di spkaying tb%c'@bgheE@G%A@qnbw tXnHF'Lctalﬂgng the
brain sanple. Figure_ 14: Western-Blot anal ysis of
t

reStEF—éFﬁOﬁoergt@r% of1di @fnéiré?ﬁaﬂ%n%@%nﬁéeaﬁilﬁéi@g psites for
the mdﬁ@émwl y@meab antd)bodya nas/sised, reetecicitn@nMusf NBTG-CAG-

esults reflect the 25 a m
m0C ) cERg (gt H ot GhBBEBR PrA T St vi Ly ek Lkb DNA
laddebt dNredEnglendn8genrbsanNaB)s of |ine 53. Cnly a
faint staining was observed in pbdl7E3 m ce. The
gration of QC is shown by the positive control,
FlguFécéﬁbPﬁaﬁﬂcﬁahaﬁleﬁplEDﬂégl°ﬁs St andar d Protelns 2:
(R) h@@c&t@e BB AN Zgnjteg)tlfo%rm' ehe %ah@ﬂ-ﬂ&ﬁ;e’sﬁed\@ 2% clearly

f emal e) Line 53 No tg, fenale) ,
v151§leh ? neo%gytr@) @ét(a[r ’ 1péﬁﬁ|té)>n mLar]r?e ﬁonucleus 1s
clealidﬂzy48nlllér§éd( ntgmongkephtiiy hQE- ISUEtee:%EfNQ 43iNet56n.

(tg, female), 8: hQC-Line 43 No.31 (tg, female), 9:

hQC-Line 43 No.36 (ntg, nmale), 10: hQC-Line 43 Nr.32
Figufeg]:n&tegening AQE, fEusderse control [40ng], lines
The %%Rl@gzﬁpBWF%ﬂgS%%Qt?gé@nt 99 %)%pserssssﬁ@ovsrg ﬂéR with the
o inpga8) 089107 PCH EP260SF BS0E3PT 12 Freus eens: Rdherdtic kD) and

withl eplesanhty qmqu gd}&ﬂmdpﬂ&eﬂ {isageneraii onpok; 0.8 kb)

transgeni c n1 over expr
was p&ES “?ﬁeéffjﬁ aCFﬁfgomls Fséé g%f %%%%Icé%peratlon Positive
contmeitrhot|ﬁ@rdtgestumunm$atﬁeP@@naaateﬂmpIQSmgﬂlﬂepEGFCAG mQC,

gment f 9 s u for
G130 rsorept T Sl ot R e ugpe (e 5 e e
ConEpUTEE. Pyl <QE 70 INGICH JMeAL Y i (7 G20bp] +08448bE-5vBO6Sianal.
Posﬂ%@)fe ?bor@oll TCF\f‘d@%E tthe %d%@amhﬁéRh%szaw genomic
bp) ; UC18- mrhy1-hQC 10 27 ng + 10 g
DNA g@lﬁA (‘5‘131t€'5fad']®9‘er6lc PéFiLnEEI.OOWH@h gDRAe 7, pp@ot%npoly
sequbﬁ@@babQWEM@fﬂlseEkolak@ Badﬁﬁﬁdﬁiﬁﬁ@ﬂdﬁt Negatlve control
ev

tltatl ation of .transcript
was R CeRe( DA Wi PERF fof FH o8 T FBFaE ool K0 (@
was lbiRes. MThéO@Sbbe@éhsLaddedenNeWeangéandlaup&ebsalﬂé§)
conpared wth a standard, GAPDH
(d ycer al dehyd- 3- Phos hate Deh ydrogenase). Hi ghest
FlguﬂfﬁaﬁsCGEEPtYE%‘EGSOﬁ/ng qetlerﬁf—h@a with line 53, which

The @kﬁ@ dezpl1ayedrt he hbg5§3tlé335§6%hV'£§ a20 é&Qﬁﬁle PCR_ with
j ects, adva es of the invention

a
prlmSééon@ QpBérEﬁ(ngéﬂ5cgﬁgﬂagFatf%ﬁa%$g?%% f%qqnmﬂﬂéi kb) was
perfdemadleﬂldE80je¢ﬂmin1 CRBDETAbMED:RESCGRI PHON r@t iBiHE  Positive

contrNYEl\{T for the transgene PCR was the plasmid pTG-CAG-mQC,

signal

diluted with wild-type genomic DNA. Negative control was wild-
type DNA (WT). As an additional negative control H»0 (g) was
used. Ml: 100 bp DNA-Ladder (NEB)
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The present invention conprises nethods and
conpositions for the generation of a transgenic ani nal
wonaslosfior the study of Qpct-rel ated di seases PODEPIv88/050532
transgeni ¢ non- human ani malioper 30 se. The present
i nvention specifically conprises nethods and
conpositions for generating a transgenic ani mal node
t hat overexpresses gl utam nyl - pepti de cycl ot ransferase
Figueez9ne (Qoct) and the transgeni ¢ non- human ani mal per
. S r toilwe ' f r ' 0
on: OB O Tor (beT ne AL et TR B dTeT proparea
usingr gnofer sk andt aet hods 68f Oprdiiént $ voit e egbmepPedndrith a Merck
RPl8pﬂ§EH§%%HEE03h2@quo§bﬁhﬁﬂs WrhB Behpound was detected by
I nhi bi tors/pronoters WO 2008/087197BCT/EP2008/050532
absofgt¥RE 6Fe§gﬁtnmnvention al so provides a new net hod
for the treatnent of MId Cognitive Inpairnent (M),

zhei ner' s.di sea i al Danis
9B: AL R i O e e A LR Tk Dttty ©f 2 ac-
tranBgwniSyndrome  Then N- teipincadést he lafyl oibvd  and  wildtype
i d d Al r [ S
iR O O P B B S e R ke fon of
pyroaﬁpéélmvédbeﬁaﬁaﬁphtawl@@ﬁngh Peneredachnd Pani thel QC-mediated

cycl@&b&h%h Qﬁﬂe@lﬁ@aﬁﬁn%@lEet@eﬁép@WE99£Mi@@1CTﬁ@'%idB@% of the
pdu formation is an i ortant event

regr&é\?éPBpﬁ%‘ﬁ%"%ﬁd PtidgrEs i%n Gon the d’r%Jeta%%l SiSF e of QC-
catal@zeudidiethenyfordaB: pept ibdesr AlanpandtABy| shew area units

reagnhanceg £8 denqy to a@%r%ld aggregatlon and Ao lony,USlng 2
Iy morsenlng onset and progressi on of the

standaséaserveRQ§ser@Qletamwl 2602 -daNethodhenm82,
1480- 1489; Chiso, J. et al. 2001 Anyloid 8, 277284) 15
In contrast, in the natural AP-peptides (3-40/42

Figugpydfni c acf-‘ﬂa?-%ab%%%emf a8CaBrAREBF P halusifichoPaR| and real-
20 DEFINITIgbﬁéTb@Rtern1 transgene” neans a segnent of

at .has been incorporated into a hos enonme or
108 W o BRI Lo¥ ol oROIBUG | S atf Rt 1P nOSf Belieterred to
volumed |$pba@m®]e ofr cawsitng thégkxpr essi uof, onelegrermined by

e A8 PHe BF By PR =g P R S Ll SRR St prc

Mﬁth a novel phenotype relative to the correspondi ng

10B:1@A- 55%&%&99”@% gslrh Bﬁaéﬂbnahlvg?eahﬁrHka&haﬁéggﬁk%d protein
ani nal " neans a non- human ani nal, usual 'y a 30 manml

contgali-ng a non- endogenous nucl ei ¢ aci d sequence present
as an extrachronosonal elenent in a portion of |ts

cells.or stably integrated into_its germline DNA The
10¢: B Bhn et B bt s Secrm i natt Feot bt (ShorguA BF brain
(a) ,genereal | Yo B5anecanbineant (ONAf rbhat whas freeryageirer@tedice  (QC)

and Eggtggﬁquwggse of the expression of a specific
ucleofide séquence(s), or is to be used in the

constructlon of other reconbi nant nucl eoti de
10D: Quantitative real time RT-PCR using cDNA from brain, liver

and kidney of QC transgenic (QC, N=2) mice and control (WT, N=2)

mice as a template.

Figure 11: QC activity in brain homogenate of a transgenic mouse
(hQC-1line 53 No.27, squares) and a non-transgenic 1littermate
(hQC-l1line 53 No.25, circles). Activity was determined using an
assay, which 1is Dbased on detection and quantification of

pyroglutamyl-beta-naphthylamine using HPLC. The higher slope in
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WO 2008/ 087197PCT/ EP2008/ 050532 14 sequences. The
reconbi nant nucleic acid can encode e.g. a chineric or
woemsnszaer pol ypepti de. Pol ypepti de here pepCt/BP1198/050532

to all possible am no aci disequences 5 conprising nore

than 10 am no acids. The term "operably |inked" neans

that a DNA sequence and a regul atory sequence(s) are

connected in such a way as to pernmt gene expression
casewbén thike tapprooemniat emolecyesvde. gxprdfsion of the transgene
(humggaQ?Z(iptional activator proteins) are bound to the

reg tory sequence (s) The term "operatively

i nserted” means that a nucl eotide sequence of interest

Figur® R2Si GoonRadiadiarel wrdile! RohogensedusnCe thahsdeénic mouse
directs_transcription and translation of the . .
(hQCr-dipgduedd Nord Tot is&é‘a§§&l)en€’édofai MoR-d&@nsgenpje littermate
(hocgenas BE ﬁ?@%poby.wﬂ.b@)giod_ﬁﬁti&ﬂinwiﬁ@aBgldfegt@srmined using an
transgene of the prese i nyention .incl.ude c .
2553 T Sl 1o S R00 T nai A BT Ced LAt BT A2C activity.
The usedhher eshpopra "nodi tReati ofi" thea nuehepenaci dacamal proves

exprggghggeogn@hgrt§§¥§5gken56[eotide addi ti ons,

etions, or substrtutions with respect to a
reference sequence. A nodification of a nucleic acid

Figu®ah 1B3n0CIddap a3yl O ighadtiatidp 2P fd Bhatgdehbhi8genates of
encoded am no aci d sequence due to the degenera:g 0 )
tranSgEnge, dtae CBABTEPLRAI QAR LPE MR CUrRRAGAIGALLY driven
by thehsthy-l i promSush (Dinhki GBI Aline aB7 cahdedfimad 43) or murine

ariationsg.t ﬁb ¢ de del i berately, ugﬁ_as t he . .
oc Yl AR AR S ol v BRc oty in prain
sampas smitfat donga dar iofig dutleientacf dugoeeplliigatsi.ombwsously, only
hoc e@%ﬁ&?@nf‘ér%ﬁd}méﬂ? H?%E‘la%BSt%M‘Hé’aﬁPe A-tivity, not

nucl eot1 de sequence” refers'to DNA having sufficient
the i@@@rﬁﬁ@nﬁaépﬁ§ réﬂéﬂéﬁ@@ﬁﬁﬂqnuRﬂQﬁﬂﬁ%e,t%%%h that ftransgene
medivkkk hyei diazect oid hec35asef 1 epce pyucheotirde WREIEE of these
Endera el y stringent, or,hb%%er tringency, lected
TeSURYBr i di75ETon “EohdrPPERS ICONACHAYPRG “SUBst At i HPpy Selected,
displhgisgnmehpubligbtsdeosequence't yasint hier efreieneample.

nucl eoti de
Figure 14: Western-Blot analysis of brain homogenates of
different transgenic animals. A primary polyclonal antibody was
used, detecting murine and human QC. The results reflect the
analysis of QC activity exactly. Highest QC immunoreactivity was
obtained in transgenic animals of line 53. Only a faint staining
was oObserved in pbdl7E3 mice. The migration of QC is shown by
the positive control, recombinant human QC. Lines: 1: Standard
Proteins, 2: hQC-Line 53 No.23 (tg, female), 3: hQC-Line 53 No.25
(ntg, female), 4: hQC-Line 53 No.27 (tg, female), 5: hQC-Line 37
No.43 (tg, female), 6: hQC-Line 37 No.43 Nr.34 (ntg, male), 7:
hQoC-Line 37 No.43 Nr.57 (tg, female), 8: hQC-Line 43 No.31 (tg,
female), 9: hQC-Line 43 No.36 (ntg, male), 10: hQC-Line 43 Nr.32
(tg, male), 11: hQC, Positive control [40ng], lines 12-15:
PBD17E3 12: No.7936 tg, 13: Nr.8860 tg, 14: Nr.8862 tg, 15:

Nr.8863 tg
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WO 2008/ 087197PCT/ EP2008/ 050532 15 sequence, can have

an identity ranging fromat |east 60%to at |east 95%
wowdos/osaspect to the reference nucl eoti de sequPOL/EP20081€50532

phrase "noderately stringent hybridization" refers to

5 conditions that permt a target-nucleic acid to bind

a conpl enentary nucleic acid. The hybridi zed nucleic

acids will generally have an identity within a range
Figuek al5t ea&ihaﬁmﬂﬂc 6 @¥pire sein Hatdsin abdut tBé%Plasmid used for
te I _
genelSCA! SY Skt CRALL! WaARANILG SHigen, o nevon

specm@nnaﬂﬂyS solutlon, 5x saline sodlun1phosphate EDTA
buffer (SSPE), 0.2% SDS (Al drich) at about 42C,
Figukg! l‘PK‘Ed Im’a ?éma&g bid s+ 3% +23RE: %Q?gs/‘l:?% (éaf drt'h%h) enerated

at .about di zat

stringenc 0 ers
plasgla,ﬂd,\chd}%r«( hate pgrrﬁf?f“ef% Wﬁ?vki d¥ z &tH%6n 2 § Used for
mlcrnuobeccla0|dLeeqaencds1Hmndfbfhwsth@deehyb2;dEUCm8 mThyl-hQC

/ No@- t0118M t\lls';@lzat (73O %C%M exerfel €p)i:f 338 hdwrid Lsradder;
S e | a
4 gg T%ég trf%g ncy g%%dit b&RasprTg ~mThyl-hOC

e “Uhd bns
27 n@oﬁtéﬁﬁla%%dg%@Ael 31hi §R) Stﬁvné@ﬁby]éthVIl%W%AcaﬁrbBCR Non
tempPE@¢i dedrrbor exanpke, .2@dby hybridi zati on in 50%
formam de, 5x Denhart's solution, 5x SSPE, 0.2% SDS at
about 42 C, followed by washing in 0.1x SSPE, and 0.1%
Figu8BS H1: abmantifa€ivel hde sermibbieionderfat esansagépty levels of
n r n 5 b4 di zat;i: er
huma%oﬁﬁ?t?%néiaﬁgﬂﬁe FRinéa% %%P%%OQ%QEFQQEFIE%&H¥%¥ llnes The
leveand aaee dde@serticsedys fisyl asxiarpl et lugs Savmpaokdetribh. a Standard

GAPDﬁbleCqb@&cgkgmﬁggydA3L@E%%@EQE% Nhn@@hyd%@@eﬁgse COld Highest
pri n%l Har bor reSS | ai nvi ew, ; d

tranﬂ8§&8 eevals (W%F?eﬁ?e¢$€@ﬁ%%ﬁs W%FWWN%%ﬂﬂ ar3Bi ofggy also
disp(Sypal erentighrstJohnad@Wikey .& Sons, New York

(1999)). The am no acid sequence encoded by the

transgene of the present invention can be a Qpct
Othesecquieneet § 1 omde emurgre sor ahte (gurtutramlodguehér omamtion will

becoﬁgecéﬁﬁargﬁngI yc%%% S%§ byO%e 8PeQH%§ f%ii@“ n detailed

m no acl d sequence enco the transgene of
deSCﬁ#@§eﬁﬂ i nvention can also be a fragnment of the Cpct
am no acid sequence so long as the fragnent retains
some or all of the function of the full-length Qoct
sequence. The sequence nay al so be a WO
2008/ 08719DRCAMERRP008L0505320060F THE INVENTION

The present invention comprises methods and compositions for
the generation of a transgenic animal model for the study of
Qpct-related diseases and the transgenic non-human animal per
se. The present 1invention specifically comprises methods and
compositions for generating a transgenic animal model that
overexpresses Jglutaminyl-peptide cyclotransferase enzyme (Qpct)
and the transgenic non-human animal per se. The ©present
invention further comprises methods and compositions for testing
Qpct inhibitors and promoters and methods of
prevention/treatment and pharmaceutical compositions with Qpct

inhibitors/promoters.
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nodi fied Qoct sequence. |ndividual substitutions,

del etions or additions, which alter, add or delete a
wa@ovglog7iami no acid or a small percentage of anPODERD0EE50532

(typically less than 10% mere typically |less than 5%

and still nore typically less than 1%) 5 A

"nodi fication" of the am no acid sequence enconpasses

conservative substitutions of the am no acid sequence.

The Copmserwviati veveubsbht ukilen t@bbeﬁdpsovhdingw method for the
treagﬁg%EIOQ%#|%M§ig1ler QnggeaCH%§>%fﬁe b@? InAﬁggelmer S
he T ol T'ow ng SPX groups e “h'contai n' am no aci
disephat deaidondedaatiisve nsstttaut i ol forl 18rbhesh Dementia and

neur@ﬁ@b@%%ra%ﬁoﬁlﬁw'ﬁ%#ﬂ%Syﬁgydﬂga(ﬁﬂe ﬁi%é¥miﬁ§ §%) tné) amyloid
Aspartic acid (D), Qutanmic acid (E); 3) Aspara

Pe?ﬂ)ldeé lﬁea?ﬁ%t? i) A pESHIRR ¢ R) lSLefs’ﬁenea{lR) %%5) syndrome
braihsol @hl@l Nehd 1)amyleuiel neeple) deldet Abeni nend MaABMal idR@osited in

rani &by, S R B WS ek A SR S et e el

bearwptylriog luhemnsequence Sihd qrglwast ¢iven tpoby pept édeimpbatast event
in ege %@eﬁl %%tth ngtflgagy5§51%%_apg/q&ﬁiuag%ggggl since the

ar act eri stics. o ol'ypepti

modléﬂﬁdet@mﬁlow fRrran ,chéhD@@t eangltuié%rirnomme an enhanced
tend%ﬁgyeﬂﬁﬁ hﬁ?@bh&ydﬁgﬁéégﬂﬁ&ﬁ'@ﬁdsk%&l%WH@/ EH%éP@dMorsenlng
react|V| , the presence of conserved structura

the @gR&ITNSIEUEH %S RNA Bt 1t g Uohei e or SRy e e domafhsal- 2002
J Ne2TobNAmMCErSst riuctos- 1arsd ;Ventiors, The é¢tvent i o00f urkhesid 8, 277-
284)provides a DNA construct conprising the Qoct transgene

as descri bed above. As used herein, the term "DNA
construct" refers to a specific arrangenent of genetic

In c%g%’f%%tts 30, 'ﬂ’nea PVA, Dl e&[&'l;?ep%{lj@gd'(ﬁL@@/M’ h“&?ﬁtamlc acid

of nutant forns thereof, the invention al
is PpE6¢INdesSacDNA- é@ﬁ@ﬂﬁééta@épﬁgaﬁéﬁypeptldes fron1other
species as well as Qct nutant non-human nmanmal s
expressi ng BACE1 from non-human species. 35 If
desired, the DNA constructs can be engineered to be
DEFINm@E@NEver | inked to appropriate expression el enents

such as, pr n Or enhancer s LI ow-expression o
e SPElnee MRS Do Pl nR SehBe L r S Ohas e
lncoapprf@pedat entel |a ohOtSﬁ:ss@@r.lorTr¢1e qrselsvmapable of autonomous

repl%gg§€g§7lgzpcg/58§§98h9§953%n%¥ is capable of causing the

expression of one Oor more cellular products. Exemplary
transgenes will provide the host cell, or animals developed
therefrom, with a novel phenotype relative to the corresponding

non-transformed cell or animal.

The term "transgenic animal" means a non-human animal, usually a
mammal, having a non-endogenous nucleic acid sequence present as
an extrachromosomal element in a portion of its cells or stably

integrated into its germ line DNA.

The term "construct" means a recombinant nucleic acid, generally
recombinant DNA, that has been generated for the purpose of the
expression of a specific nucleotide seguence(s), or 1is to be

used 1in the construction of other recombinant nucleotide
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of the expression control mechanisns allows for the
targeted delivery and expression of the gene of
WO pdosgab7 For exanple, the constructs of the PCEERIS/050532

i nvention may be constructad using an expression

cassette which includes in the 5 -3" direction of 5

transcription, a transcriptional and transl ational

initiation region associated with gene expression in
sequbnakn .t i Saue, r@NAmbmnedtngnacmutantaoﬂdmtbdntypecqpet e.g. a

e r,a and transl ati ona

Chlmg%?%tngtpgﬁngé%gngﬁgﬁggﬁggg ‘in the host animal. One

or nore introns also can be present. The 10
Poly%%@@%@%' Ppid.QN ekf'éh't@t i:@n 1e0i gPscan1be [/Ndegenous L8quences

host aninmal or foreign or exogenous to the host

COMPZASHRP, MPRE BRANCOAsERLEPs 2dé86ri bed herein, nmay be

i ncorporated into vectors for propagation or

nsfection.into.appropriate cells 15 to nerat e
the J2PR u G eS| hgPRGRant TRERS hue mammBre syigaee and a
reguabsorgom@quaﬂ¢dﬁﬁtlﬂaneﬁmmectmwennlsnchC@ev&Kgli%dto permit
geneI n %Q @rsglg n S%l’lgﬁt Ay ct oL 8 glggedesh[ﬁgcules (e.g.,
{ or pr

roperties, for exanple, tion of a vector in
tranaceaptcnleepér aeelilvadipgh %@%ﬁh@?ﬁmﬁranb@@lnld dro athe regulatory
sequlaetekhal cell. 20 Vectors can contain a regulatory
el enent that provides tissue specific or inducible
expression of an operatively linked nucleic acid. One
The skirkl eddarathiecdnt icayereal Inedet etttliﬁmeaaﬁucleotlde sequence
of qﬁfrqgrlate tissue-specifi.c pronot er or enha cer

e exﬁ%@%%%on(% 688? ponpepPlaes A Ca d%ét cFe that
direritssuetrétsshopt dobe roted thanstrssoe- spetifitdie introduced

nuc18¥REAESLAR @ Aeger ihed egei n does not require a

conpl et e absence of expression |n ti ssues other than

the preferred tissue. Instead, "cell-specific" or
Transhessye- specific expressi on refers to a majority of

t he 30 ressi on of a artlcular ene of interegt kn
The PRethR r%P SOy FE B 19 SLe ANy B S & Var P et §Ror Present
lnvehmdUQihhelpﬁ@nﬁkﬁﬁs(ﬂHﬂEﬂhﬂhC@W&lb&@lﬁéSDanud@ChUdEﬁled Qpct
cDNAI n ﬁgm \ég(&t q{e eXBr Ga% %c%flocta (%)'Ct p‘r“aB%hQ? acid can

35 ‘huctérc acid that “can be regu at bl e
inclygylst eppe ineludeveﬁeﬁ emaﬁéEetlﬁetradﬁetﬂneS»nddeﬂeteons, or
subs@i%h%%ﬁ@ossﬁftl& Bi zard,-Prog, Napl. Acad-o el . Wohuence. a

5547-5551 (1992); ssen et al.,.  Science,

m0d1§68a1?864?é93(ﬂ%ﬂ%elQJ%ﬁW%dﬁ”H%ﬂ%QQ@?oSUb%EFtUtlonS that do
not %@@&@QSEL%7%HOE%2D%1Q5953321CISS£@£¢$C§ due to the degeneracy
£ aIIothloneln ronnter g_ d by h avy net al s; y
ot ectg%ﬂ%a%ﬁcitl %bneoFesﬁ e 5 dyéﬁhe %r conservative
subsmetatednste$w¢ﬁsr@mﬁﬂfﬂmatmunmsteaonec@ttee@omd. ,tdPreeriations

el OERg, ot SRR (1090 LR o

tailgaloirf V)arlmt}@élsmmmrty QafoT a8 rIUtSt@\AWV) dwueednbylelc acid
repl§E§&ngS such as glucocorticoid and estrogen (Lee et

al ., Nature, 294:228-232 (1981); and heat shock

pronoters inducible by tenperature changes; the rat
As eweukquspe§ﬂéim eﬂ@éaSér@eW%uﬁ%&@&k&%lﬂﬁorﬁweF@&m@rnucleotide

by s 0,197-197 (199
seaufhcet i AORORS pEBmPRP (Ray.ral SPTTIEIREE AfdRftity to the
refeDemeboanehyn%diénDl&e226&K2278matthe:hwnéd phabei@tze to the
ed fact P n te
e e R AR I T A 9 R g Miaher
Strl@@éﬂ@ﬁvcﬁaﬁﬁ@d%ﬁﬁﬁi%ﬂoﬁ@@@tt{%ﬁﬁe DA gdravingur éHbStantlallY
the (199Q) 422%A3Ys thepfuimr 15, coppes - 2k sUPEEOXhdBleotide
di snut ase gene pronoter (Ceballos-Picot, et al., Brain
Res. (1991) 552:198-214); and pronoters for menbers of
the mammal i an POU-donmai n regul atory gene famly (X et
al ., (1989) Nature 340:35-42). 20 Regul atory el enents,
i ncluding pronoters or enhancers, can be constitutive
or regulated dependlng upon t he nature of the

T | - . Y
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30 including the CAG pronoter, the SV40 early
pronoter, the cytonegal ovirus (CW) pronoter, the
worMsesTmrmary tunor virus (MMIV) steroid-i ndueCtyER2008/050532

pronoter, Pgtf, Ml oney mansne | eukem a virus (MWV)

pronoter, thy-1 pronoter and the like. 35 If desired,

the vector can contain a selectable marker. As used

herein, a "selectable narker" refers to a genetic
sequehengntcarhdtayps owndeslcatselyectalyiemphenat ype tleaatcedds to at

reaskoptd Blre arRerti 8% nTa00er oo teT o Es00s oodssace-
19 generally a gene whose gene product provides

The r%ﬁir%ts%nce"tﬁ@d@ﬁa@éﬁﬁt that niRRibi trﬁ/&a_ldlz%rtqv&rh Ofrefers to
s a cell. Avariety of sélectabl'e markers can be

Conde@é@nﬁn tWtDr\lAP%Iﬁétruéts {F IHe T4t G onacid to  Dbind  a
compilBGkuding, ﬂ@dﬁl@@nelced NeThe Hygibo MidsbDedPphuandiBl eedids will

e as descri l e in Ausuhel et o
enel BT vere U6t GbCHIC | i bt GEOf Ar SBF8PAGy Coutpl gl apout 60%
to 4%),ldehn Wbceyt&%o%hs D'Nei&frédrddy( 1899)ngemd UcSnditions are
cond%‘l‘é% '\Qﬁu%%é T H&lezf{é 1401 Sl %CoU ”Qor% mide, 5x

he presence o se ect e marker include, or
Denhe%anﬁlew@;wtsoﬁor R&o, shy@hnemy EPAiEar prpgspm@te EDTA  buffer

SSPEI St Iodl2r%0|sﬂsor (nicsBoyanthidigdoraLnt, and H&eMy¢i fashing in
le (see Ausubel et al, supra, (1999 U. S. Patent

0. 2XN§SP§ r9812836)° éﬁAdeéﬁgtruéFsaBPthé2ln ention can
i ncorporate a posrtlve sel ect abl e marker, a negatlve
selectable ma oth ( exa

. S.
Flghpii's it No. <5, ééﬁ é%bfa 15" NG eE%Iefzalunan{(;i'rans l%logs that permit

hybrAﬁuwatsomheafnveﬂnrohhpsenanﬂtyxproapdes aequanheemuthat form
stapibam %QH% %ﬁiW?'oﬂﬁ@sﬁa@§”899ﬁﬁeﬂﬂr%%@S(?-tf@@3&£ le, if a

enco pol ypeptid ment_ can

hybrigt é@r attOécd Sitrﬁkblqrﬂeng%n%h%MoNaalzett M dmi nrﬂat will not
be ByaBn¥ nethed kioywn tgacﬁmﬁee@kl ldediiitn drhe anls. Thetemplated

cul e .contai nin he desired gene seq ence can
heregl; MLPGAdiad RS I BOCEHE Ceti S35 Sutny adsga T62 example,
by lkgbtsdibytany nethddst hiadrmdmidger Sixt Doéehantfeducedition, 5x
nol,ecul 0 r r nbi n f
SSPEQD 0° % %D% eghgﬁﬁﬁﬁg‘ﬁﬁgt Céﬂg%ﬂﬂﬁgﬁ %%dwégﬁ g 18bof1x SSPE,
and QréﬁnéDSIaﬁrﬁQQUto65caEC|unrphosphate/DNA
co-precipitates, mcroinjection of DNA into the
nucl eus, el ectroporation, bacterial protoplast fusion
Othe%ﬁthSPhFé%tecelm%detr%%sfe%?q%ﬁge%ﬁﬁirxﬂ?fﬁatpéﬁ§ stringency
hybrieigaripal Yrrere,s polyocsimdht Nens ebee) wEhe MNAwgandethose of

..Single. or double stran ar or 30 circu
Skllﬁsé3-5:<ae&5%pr%d H5 R aHoar ZaPed o AT th%nrﬁﬁe%rook ot
Enﬁo&ecuAatab@lamDmg N@meﬂammﬂatdﬁylrMﬁdﬂwﬂborznd ed. Cold
b ry | Iatl t
Sprlb% %@ﬂ?& ﬂ&@ a%ggg?%t %hnualwqggggnd e %Eﬁ%?el et al.
CUISQleCngPJHaWWlELaB@r aM@l?C‘(lh@QQBlO@lOgY P4EeRPIMBENt 47), John
niled §020299: nBy175:3841060066, 778 35 4,873, 191 and
37,521; retrovirus nediated gene transfer into germ
Ilnes (Van der Putten et al., Proc. Natl. Acad. Sci
The uSAnazeﬁiAB &é@ﬁbdd@Séh&odgeneytaﬁ@etdﬂahégen%wh&yOﬂh@ present
inved emcells (Thonpsg et al Cell 56:313-3 é198 );he Opct
elegpro%orat on “of “WD 26§§f6§¥f§7 FEPEOO 1880 20 P
homOénigmjeosfl(cLIm aWyl QetdieBi obre3e1803y18Idbn{ 1883)Ysirandspecies.
The SR&ELHT c@tgg%@?r)?@etéﬁgéégﬁ ﬁ) a\ﬂ'hrer acrpar?stgéﬂe ’of:ejcﬂie present
57 717-723 (19 For exa %gote IS a
lnvegéé@ntéﬁ@e@-ﬁ@rhﬁ(ﬁWﬁﬁﬂ%ﬂﬁﬂ?ﬁpfaW@en%@% damppo acid sequence

SO 1mn@roa§u er;él Rgagiaates g eldodkhoyn GseedS the function of
onal cells at various devel opnental

Enbr
stagi Eﬁﬁtﬁl s%p%lé U39, 0 i THY o T Hnsgenes 6P Pe @
the production of transgenic aninmals. D fferent
net hods are used depending on the stage of devel opnment
of the enbryonal cell. Such transfected enbryonic stem
(ES) ceIIs can thereafter colonlze an enbryo fol |l owi ng

. g ey o o



10

15

20

25

30

35

20 that have integrated the transgene if the transgene
provi des a nmeans for such selection. Alternatively,
weaRsosmnIbe used to screen for ES cells that hp@EEP2008/050532
integrated the transgene. ha addition, retrovira
i nfection can also be used to introduce 25 transgenes
into a non-human ani mal. The devel opi ng non- human
enbryo can be cultured in vitro to the bl astocyst
modistiage. o | ngtllahSet.i mndihieddd assobertesucannbe deletions or

ts e ra nf ect J
cadi KRS, S Ao T O b AL e O o 1Pl i o
smalil nfesgtdeortasfe t e oméeporaetléts i stmg@hleyj bys80 than 10%, more

typl%ﬁéigatl'e%st reativesd tonfeapvet he zona,delduG dhess than 1%.)
an et al., supra, 1986). The viral vector system

A HFa Tt oduceit heher an%I@Jelﬁ% i Gy cHIYeRCE  encompasses
conskephieati onsdekectiiveonet r oyfr USttcear r )é!rrﬁgld heacid sequence.

tran ene et al roc.
Concg5 8037 a0st (1988 ' Vaht AL S PREL B U S| U B g 1Y similax
aminNatilcidacadr35veScl . kiUSAn 82n6148- 6152 (I885)9llowing six groups
eachTrc%%%fa%%t | n'os aecalsdé ythaéf]tfj gﬁé' Ebﬁé‘%waﬁ’t’%g' Qﬁgsp¥tutions for
culturing The blast oneres on a moNo
one @PpﬁéeerodUC|ng cells (Van der Putten, supra, 1985;
Steval kneheala EN@Qlﬂe @s$83tﬁ§§o£11%§7)<t

Alternatlvely |n ection
25@8%6@?1@7@C§FE@26@8/0§68§?m?§ BelferFormed at a
| ay ensphaggin¥i (N§, oG1uvLEMsnpr oduei ng cell s can be
|n#egted |Hto Eg Elastoc Be (Jahner D. et al.
ure?288! %Zé 28 (Tégﬁ) Most of the founders will
bé) mosaileutanet Hé ) erﬁsgem@ silnce Neiclor porat i OW) ocEatsne (V)
only ipn,a subset of cells, 5 which formthe transgenic
animal . Further, the founder can contain various
r 61 r BUPRHEIL 2L ABEPEI ORhs of YERE1RPangyenérHEPLAPRREr éH1 -

OtheROShidONSmbAitrhea8¢BaRe, a Mhi eAcgeneraldy-Mid | the sequence so
segre ate in the offsprln I n _addition,

Sg
Lonopeib AP MErIAIERE It T HEL her fElRe By Fhir ot difeestructural
and/betroﬁuﬂeﬂldeJ.nfehhmeoteﬁlehECotd<g@stat|quﬁnbrpolypeptlde
Exem&‘iggner eérc?(!ttiraslumgr 1%%%)ct1 gl%l L o&%r%@@@ 1&%108 include
tFoviruses of retroviral vectors 0 cre .
SeqUEnaﬁsgemdﬁnﬂwUWUS kRhown st sttizode agf sksdmiiarite art antibody

reaCitQ\//'Qltyes thie JAGOdN] getd s of 4 et ovidahr PRI EbGL ESs such as
or m cin Ctreated cells producing retrovirus into

RNA PﬁediégpépméﬂpélPFnécéﬁéEedGWaﬂeﬁtlllzed eggs or early
enbryos (WO 90/08832 (1990); Haskell and Bowen, M
epr od. v. 40:38 1995)). Any ot her technology to
DA Eﬁnggﬁgg%tﬁgﬂsggﬁgggﬁnto a non- human 20 aninal, e.g.
The ttnwémmmukaimuomhehe;gmmnmﬂkxteahd@ﬁbgcesscancals;omprising- the
Qpctu%%gﬁltsg Eﬁ%l Vet es l%%e'ﬂb%fvthe rt?§eeé‘th%ﬂé1fﬁ‘“9ﬂe term "DNA
ck-intec i's we nomn
consfgygeti'begferng. i <’€a§ﬁ§CetleI ar@@o@}nemm P Pagtottigselements

in 212892 130Qccd2eOCE, t heqt punder ani s @b@tEfQQUQﬁﬁtant forms
they can be bred, inbred, outbred, or cross

therﬁPéduthcolb%?%%tb?nth%l%%rt@%ﬁN%QG%un%nﬂDNAEx5ﬁ6P§§U6F using
polyeephlbéeedmo@.@&m@&e@pﬁtuduﬂagkwebyta@r@p@otmhtahtedon human

- br eedi d th h
e L o B REF RSP BA R oP AT o cOrABr SREGeRArate |1 nos:

30 inbreeding of separate lines in order to produce

If her%?eve ge]ﬂNZQS EB?EtﬁéBE Ssctage eanseg’?cfllené'aéred to be

because 0 e effects of additive
Operé%eW§é§|d¢Qﬁe@aéﬁt@@@%@@ﬁeat%r@%ﬂﬁﬁf%ﬁﬁhe?e?@§9§§u§UCh as

prombltaRsgeH GIALe-d:05 PFOUHCEoR €&pression of a genetic element

in the DNA construct in an appropriate cell or tissue. The use
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honbzygous for a given integration site in order to
bot h augnent 35 expression and elimnate the need for
waeosesiipy of ani mal s by DNA anal ysis; crossi nBCDEP2008/050532
separate honozygous |ines ti@ produce conpound
het er ozygous or honozygous |ines; breeding animals to
different inbred genetic backgrounds so as to exam ne
effects of WD 2008/ 087197PCT/ EP2008/ 050532 22
of 1mmdiﬁ3ﬂpn@$ﬂﬂdﬂ esoonrexpressian ofs t he lowansgene t@drd targeted
: ef Ssi h ransgen i.mal e
ae L B B o d T ot hel SIS Thods Caarnars 1O Cexanple,
the ﬁ@@lsﬁgutcﬁe pﬁemweﬁeﬂmtmwthmumml bgceeentngcted using

an <SrLe iper fordmd wusipg; of of nexaarke i nSades Pl oY rection of
anal ysi's or PCR techni ques to anal yze ani mal tissues

tran?GIQQFFP?'th%t W?ﬁ%ﬁﬁ%&?%ﬁPQﬁltlﬁQ éﬁ@@éﬁétﬁ§§aﬂakéﬁltlatlon
reglehac:ﬁssér@eate&elwmk;]n@%eexe&peeeemoaf mle HfaIiLﬁSngﬂ@;sue, DNA
i,n the tissues of the 10 tra eni c [ s_can al so
encofdnlicetsad ET N t dChni dlE v | i Ude. Poteqe. end  a
tranpotribitithed Enxihbrahelatbboalam&mmﬂmauﬂbm|Eﬁgmpn functional
in tﬁ@nap % %%H aﬂe Hé“gfiﬁ% fﬁ%roﬂ@ éiég can  be pE ent. The
bridization analysis, reverse transcri ptase- CR
traneﬁelpmpnaeamletsla@fl@trher%qpfqrab%ntb@s@élsioe@ﬁl%@ to the host
anim@Yabyatedel BRURRCKLBERARLcakbY tUsI REsiSaankihbodi es
specific for Qoct or with a tag such as EG-P. The
transgeni ¢ non- human manmal s can be further
The ChNR acbesizedtko delentided t heseiani medys baviing@rporated into
ghen:éy e useful in nethogs of the |nvent|on I n
vect a ion. or into approprlate cells
artlcu aFy ?r%nsgenlc non- una I"s
to gememeXeré$$Wn@wggﬂXRﬂﬂsaun$cmemmﬂimﬁmmemae netthads and are
alsodkﬁﬁﬁﬁFﬁﬁ% QEhQH@en?rggén§X§H9Eﬁtlghss@ﬁm§@§glf¥5%.Qﬁp the art
be viewed under a uorescent m croscope f
can gkt of MUdresktened, dndieat F9g Pﬁépﬁﬁéééﬁee 3r example,
for tﬂﬁﬁocﬂ@@@;[éﬁr @ene. Haetber et hodpkerati.eet téssue such as a
ﬁe0|f|c ixpress on of tE Cﬁgt 25 protein is through
mammapdafs §e5f Prséu agﬁgfﬁﬁ “pronoters. Non-linmiting

exanpl es of suitable tissue-specific pronoters include

Vect%?gs%%ﬁgger Hot f% ;%%:%96%1%1119&1 Plsgg%]t‘ e}O\%dés tissue

specpiomot ers (@@]Uamlplahd Eatas (1988)oAdvan | nﬁnﬁnatlvely linked

nuc143:232:1275) onk N RANLICUl BF  PREMDL.&r S 30 r%%dll%eléetermlne an
receptors (Wnoto and Baltinore (1989) EMBO J.
aPpPreR3yasRd FHAGHBGFBBGLE AS (@%ﬁ%???reﬂ”élenh@1§§§) é@@¢ allows

exprdds1d9- cﬁﬁOQp&EGQBl@@@pB@Bbb”ﬁhﬁ &188§XI§@|klssue It should

3.7 7 uron-specific pronoters
oo RRLROT I ent ISP HROPER It TRYSICHF ot G o ibed herein
doeanmamrmEemnreromotemmﬂﬁmmﬂchbeen@Eenﬂhteeprabs;OBS111 tissues

othett98dn 5F2ﬁ113%5f65%%%d8§9§a955 B A3287- 13233 BUNG i or

"tispaRcreasispeci f isERHeHTLEY S J(@éﬁmd 80 ak. | nfepggs)ty  of  the

exprggbgeﬁe #803:9125 81 6)u1 £AT dicde S@?°'ﬁhﬁﬂ§%ﬁ§e§§'Qﬂma referred

(al pha nyosi n heavy chai n pronoter, Subramaniam A, &D
cella6y8r08715FPEFFEP2008/ 050532 23 Jones WK, Gulick J,

Vert S, Neumann J, and Robbins J. Tissue- speC|f|c

gulatlon of t 03|n hea cha

Any BgoﬁbtéW i tr&?éﬁE%fc épr%p%ﬁcﬁ n% f0Srs can also be
inclp46ed3-124620; ©99to)y, famd erarmesrsyiqgl and- ep@pdu cpolypeptide or

1Reamot ers ( | kpwhey 5, p ter S.; Rateny ,
e QBT RIS i European ARl TAat Lon PUBI Teat  on NaL e svstens
lnClZé@ 16@¥f ?%@mpﬁ@entt%hr$®Y@he@epﬂévﬁﬁeéﬂéh PEBFaRed(Gossen &

Biza¢al | raoptainiig, anONA, sci. USA, 89:5547-5551 (1992); Gossen
et al., Science, 268:17664769 (1995); Clontech, Palo Alto,
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construct of the invention. The DNA construct can be
introduced 10 into a cell by any of the well-known
wo c@sm®8met i on net hods (Sambrook et al., Ml ecubP@r/EP2008/050532

Cl oning: A Laboratory Manuak, 2nd ed., Cold Spring

Har bor Press, Plainview, N Y. (1989); Ausubel et al.
supra, (1999)). Alternatively, the cell can be

obtained by isolating a cell froma nutant non-hunan

CaliﬁammalH@t@dﬂ@dh&@annde$QMMMﬂéﬂKH£ﬂdUCd&usbythEeavy metals;

1nsec@veQ£k§Qx&fovﬁ§%ﬁ§f§Cekg 88%§%Sd Eron\ nénﬂggﬂ related

uman nmanma heln 1 oNn In par ICU .
stergpdes mucinta solsel s Theore| (Bocah e -obtRiiated Nat@m aAcad Sci.

USA, ho@%z)é@%%@%qt nutoand) ;non; mad, megal  SYghuas, @ 366:476-479
se or. a heterozy ous Qoct rmutant nonh- human nanmal

199§u¢h IRy 14 TREG8e. 200 t $rasl I flectH eSS B TRATY t BRRPY Vvirus
(MMTWS uﬁﬁmdw eb, sakeodefki rwbkaSagolngﬂo@%ﬂth@toﬂ Nghd Oestrogen

enz and increase ( r ase (n
(oo b 3 Uhel DERERT v 1 § Sn20Pt PE2andil T vivg iRt ehock
promeMEy5931ﬁﬁuhabéebibgingempEGStﬁoe nnheogbss thae rat neuron

specﬁ‘%ﬁ‘éotelnog o qataly Jg?m@E&V' (F¥r8_sLipulat %rt U’LILTguron 5;

an activa nzymes nmay even have nu
197-4Pes( K0 )necogns zhnganorfe adtdm ofenacPireAPsE Cor Ray, et al.

GenekNhihit %ve@@% es canodef ect. oyrcent gt 0pge Ofhignan platelet
vari ety of nolecul es and use that .information to var

deTiyhdi [IToW P30T A tF ed TPEF T Bt G1S I8ar Shsdur Bt RO teT (fasanara,

et &£nzymakild actdvi}y ddecauserenzynese camtassygdeulotdhannel gene
%t ve ﬁnd |nact|v%_con&ornat|o

tiyv re
promo05|t|ve e?feé%ors ‘i'nhi'br't or's é?% ﬁgga ?%§{§¥?Qcto pe  human
COppEtFe@ncr§u§93ux1¢mtd@ﬂmyta$et@@mmﬂpnmm@ﬂ@@s Géballos Picot,

et GAZYMES, BUL aLso at;beg latS@rZyl%%L§§4 ) OF thosb%h&}ters for

SlteS terns usedtoe asize that th reuatory ]
menbgiee G BRAC eMeHERL 161 t éh%vﬁﬁldrgﬁvh@FOFVo@ﬁrﬁ@ family (Xi

et acatalybgo)siteuandiuo.drfhesentiate this formof WO
2008/ 087197PCT/ EP2008/ 050532 24 regul ati on from

conpetition between substrates and inhibitors at the
Regudatakyti@l@mémtiﬁnﬁmeﬂbdi&g;;pﬁdmsherklcandeﬁhhhtﬁnse,can be

L | ec Bi " d Editio
CODS%&.F%%?IQFI IC\:/Q Iug(ihan%o(%’ks 21’1 gaée g%? réature of the
requPeptpdes ahfl y@@mmesrqgulaamemb HCI@ISV@rEeWEn@the@ISUﬁS, or one
or the pEgseRbecific tissues. The regulatory sequences or

regulatory elements are operatively linked to one of the
polynucleotide sequences of the invention such that the physical
and functional relationship between the polynucleotide sequence
and the regulatory sequence allows transcription of the
polynucleotide sequence. Vectors useful for expression in
eukaryotic cells can include, for example, regulatory elements
including the CAG promoter, the SV40 early promoter, the
cytomegalovirus (CMV) promoter, the mouse mammary tumor virus
(MMTV) steroid-inducible promoter, Pgtf, Moloney marine leukemia

virus (MMLV) promoter, thy-1 promoter and the like.

If desired, the vector can contain a selectable marker. As used
herein, a "selectable marker" refers to a genetic element that
provides a selectable phenotype to a <cell in which the

selectable marker has been introduced. A selectable marker 1is
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i nvention, each amno acid residue is represented by a
one- letter or a three-letter designation,
waesms@spondi ng to the 10 trivial nane of the aP@CT@P2008/050532
acid, in accordance with the follow ng conventi onal
list: Am no Aci dOne-Letter Synbol Three-Letter Synbol
Al ani neAAl a 15 Argi ni neRArg Aspar agi neNAsn Aspartic
aci dDAsp Cystei neCCys G utanineQd n 20 G utamc
geneaeildgGau Gkyei meﬁaey cb*liesdéi ghirneddits }bS@*lriadm$ nekklietance to an
agente%%{quknggiE%y% %%§Bgﬁ¥h QnIQ% ell. A variety of
heny al ani ne e Proli erine r* 30
seleThpbdai nedTher Ir yetophanWrgsl in  the DNA. constructs of the

invention, including, for example, Neo, Hyg, hisD, Gpt and Ble
genes, as described, for example in Ausubel et al. (Current
Protocols in Molecular Biology (Supplement 47), John Wiley &
Sons, New York (1999)) and U.S. Patent No. 5,981,830. Drugs
useful for selecting for the presence of a selectable marker
include, for example, G418 for Neo, hygromycin for Hyg,
histidinol for hisD, =xanthine for Gpt, and bleomycin for Ble
(see Ausubel et al, supra, (1999); U.S. Patent No. 5,981,830).
DNA constructs of the invention can incorporate a positive
selectable marker, a negative selectable marker, or both (see,
for example, U.S. Patent No. 5,981,830).

Non-Human Transgenic Animals

The invention primarily provides a non-human transgenic animal
whose genome comprises a transgene encoding a Qpct polypeptide.
The DNA fragment can be integrated into the genome of a
transgenic animal by any method known to those skilled in the
art. The DNA molecule containing the desired gene seguence can
be introduced into pluripotent cells, such as ES cells, by any
method that will permit the introduced molecule to undergo
recombination at its regions of homology. Techniques that can be
used include, but are not limited to, calcium phosphate/DNA co-
precipitates, microinjection of DNA into the nucleus,
electroporation, bacterial protoplast fusion with intact cells,
transfection, and polycations, (e.g., polybrene, polyornithine,
etc.) The DNA can be single or double stranded DNA, linear or
circular. (See for example, Hogan et al., Manipulating the Mouse
Embryo: A Laboratory Manual Cold Spring Harbor Laboratory
(1986) ; Hogan et al., Manipulating the Mouse Embryo: A
Laboratory Manual, second ed., Cold Spring Harbor Laboratory
(1994), U.S. Patent Nos. 5,602,299; 5,175,384; 6,066,778;
4,873,191 and 6,037,521; retrovirus mediated gene transfer into
germ lines (Van der Putten et al., Proc. Natl. Acad. Sci. USA
82:6148-6152 (1985)); gene targeting in embryonic stem cells
(Thompson et al., Cell 56:313-321 (1989)); electroporation of
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Tyrosi neYTyr ValineWal 35 QC The ternms "QC' or "Qoct"
as used herein are both intended to refer to the sane
wapesosmpr i se gl utam nyl cyclase (QC), WO PCT/EP2008/050532

2008/ 087197PCT/ EP2008/ 050532 25

I .e.glutam nyl - peptidecycl otransferase (EC 2.3.2.5.)

and QC-li ke enzynes. QC and QC-li ke enzynes have

identical or simlar enzymatic activity, further
embrgesi nédo as MQT actilvityBidh. t Bi:§808gavd4 QCtPsRe); and sperm-

medig@é&ne e %n &Hﬂ%%ﬁﬁgim<ﬁ%§y{{§¥olrkgheéi.? n@éf%”'%5:717—723
structure from QC. The term activity" as use
(L9BRepein is defined as intranol ecul ar cyclization of
N-term nal gl utam ne residues into pyroglutam c acid
(pGlu*) or of N-term nal L-honoglutamne or L- 10, ,
For BxRERDGI utt @ fe/ I @ i LYY r b2 Fombgf of afifgoinjection, and
methd€ki Vatf veniwiden jldamat | onyaftaamonia. weel sches®s 1(see US
487 ngsﬁ WO 2008/ 087197PCT/ EP2008/ 050532 26 Schene 1:
! %}I'%ation of glutam ne by QC peptide 5

Embryonal cells at various developmental stages can also be used
to introduce transgenes for the ©production of transgenic
animals. Different methods are used depending on the stage of
development of the embryonal cell. Such transfected embryonic
stem (ES) cells can thereafter colonize an embryo following
their introduction into the blastocoele of a blastocyst-stage
embryo and contribute to the germ line of the resulting chimeric
animal (reviewed 1n Jaenisch, Science 240:1468-1474 (1988)).
Prior to the introduction of transfected ES cells into the
blastocoele, the transfected ES cells can be subjected to
various selection protocols to enrich the proportion of ES cells
that have integrated the transgene if the transgene provides a
means for such selection. Alternatively, PCR can be used to

screen for ES cells that have integrated the transgene.

In addition, retroviral infection can also be used to introduce
transgenes 1into a non-human animal. The developing non-human
embryo can be cultured in vitro to the blastocyst stage. During
this time, the Dblastomeres can be targets for retroviral
infection (Janenich, Proc. Nati. Acad. Sci. USA 73:1260-1264
(1976)). Efficient infection of the blastomeres is obtained by
enzymatic treatment to remove the zona pellucida (Hogan et al.,
supra, 1986). The wviral vector system used to introduce the
transgene is typically a replication-defective retrovirus
carrying the transgene (Jahner et al., Proc. Natl. Acad Sci. USA
82:06927-6931 (1985); Van der Putten et al., Proc. Natl. Acad
Sci. USA 82:6148-6152 (1985)). Transfection 1is easily and
efficiently obtained by culturing the blastomeres on a monolayer
of wvirus-producing cells (Van der Putten, supra, 1985; Stewart
et al., EMBO J. 6:383-388 (1987)). Alternatively, infection can
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Schenme 2: Cyclization of L-honoglutam ne by QC 10 The
term"EC' as used herein conprises the side activity
woboRasapT QC-1i ke enzynmes as gl utamat e cycl aseCt/EE3008/050532

further defined as EC actiwity. The term "EC
activity" as used herein is defined as 15
i ntranol ecul ar cyclization of N-term nal glutamate
residues into pyroglutamc acid (pGlu*) by QC. See

be sohemend] aWD2008{887E3AREL/ EP2008/ 050532 27~ ghwiucing cells

can %%;aigﬁég%é&ngbke Cagp/ ra§§Q$(£F a QQHH? n%;akﬂfoglln Nature

or der or m ical 1y active structure
298 : SeRemd 83:(1N8Le ni ﬁ@lstcynﬂ et | orarofe g utahy| bpepesdes for the

tranB¥%eRE EGe 1nco£ﬁB%§5¥JH"5$%%r£ebﬁﬁ§d1g'%ﬁa§@bs@§ of cells,

used herein refers to all 10 those di Seases, disorders
whicgr EBREI t FoRs FFaRS%Rel frodiil didd: f“Eﬁ@F”ﬁAs§5§% grRgnder can

conthdant ihirGatison r@a‘trﬂaﬁr@aeutllr@e%gemr& Thet methodstanfdsgene at
S|t|ons of the %ﬁg i nvention a
e

AL FERPRE Ul YF USKT ul - \HFERTon SPisfrecierarly Wil
segrépeteandnfotheheaﬁﬁw@inwmentlmﬁ agtdigsicand tthemageutdsc may be

1ntr@gﬁggﬁ.f0{n{8e H&l t @EmﬂQerrqggntbﬁﬂg%ﬁgerlne retroviral

I'oi d- associ at ed di seases such gnitive
lnfepﬁ@anr neht LA zhéfneessadiseastibneur ddégarer attolin  supra,

1982$OWMA§MEQEQH31 Fagihi al o PanishPemnitd A :ande20 or retroviral
Famlial British Denentja. The transgeni c aninal or

veCtpRg (@I IS GTET et 1 2RyENi R RAR MBI “BPYPhe O vt onf skill in
the can mmvﬁmﬁbsntHeVﬁﬁbebylﬁﬁeSCﬁeenkﬁglﬁﬁﬁmﬁirimrpartlcles or
l e, an vari.et tentlal a ents. .
mltomﬁsqgcted o) %%eaffeé?ﬁﬁ% 058' org ovirys into  the
perl&@@@ﬁ&ha3|0ﬂpaee wef | ﬁm;tuﬁezapbrepgsateranﬂagqnlem@ryos (WO

90/0%@@2b'99§9@9 t@ﬁﬂﬁ@@ﬂﬁ'QnQQQﬂ%&nlcaMaﬁe S§d§§8&d BYev. 40:386

dm nistration to the transgeni c ‘ani mal assessi ng
199§hé effect of these agents upon the function and
phenotype of the cells and on the (neurol ogical)

not 0 the transgeni c ani mal s. .
%1 y% o?ogy to ant% guce transgenes 1into a non-human

Any
animal, e.g. the knock-in or the rescue technologies can also be
used to solve the problem of the present invention. The knock-in
technology is well known in the art as described e.g. in Casas

et al. (2004) Am J Pathol 165, 1289-1300.

Once the founder animals are produced, they can be bred, inbred,
outbred, or crossbred to produce colonies of the particular
animal. Examples of such breeding strategies include, but are
not limited to: outbreeding of founder animals with more than
one 1integration site 1in order to establish separate lines;
inbreeding of separate 1lines 1in order to produce compound
transgenics that express the transgene at higher levels because
of the effects of additive expression of each transgene;
crossing of heterozygous transgenic mice to produce mice
homozygous for a given integration site in order to both augment
expression and eliminate the need for screening of animals by
DNA analysis; crossing of separate homozygous lines to produce
compound heterozygous or homozygous lines; breeding animals to

different inbred genetic backgrounds so as to examine effects of
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WO 2008/ 087197PCT/ EP2008/ 050532 28 Behavi oral studies
may al so be used to test potential therapeutic agents,
WG Dals/08=91 hose studi es designed to assess not oPCEHEPI0S050532

| earning and nenory deficits. An exanple of such a 5

test is the Morris Water nmaze (Morris (1981) Learn

Motivat 12:239-260). Additionally, behavioral studies

may i nclude eval uations of |oconbtor activity such as
modivitytihat hé ledter -onodxanc dheropen fhel dradfgdine aethods effects
of egérgggl nvention can advantageously use cells isolated

om a onnzygous or heterozygous Qct nmnutant
non- human mamral , to study amnyl oid accumrul ati on as

The m@kén@@eﬁ?ctQQEMQQﬂﬁn%k@ EB%%@H@Ht'&n&OQQgﬂﬂgﬁxxih%o select
met hods of the invention can al so be used with cel

thosgy pradsididhi QREVTLEh 4% 1B erahgPect &d ce}flltﬂ%t A Initial
screealhgovesexpicessengoQuetl cadihe used i dxafpld, Viddurhern blot

thod t tential t t
ana13ES &' OF N 1 CRETACS A ouh AL BEE AP CRBED. 1 St b0 verify

thatnammagraiuamnnﬁnmhestcan&aemedha@ wiatdena relelde. The level of
mRNAOV%r?%%r $$iN9 ¢ %Ctth@ tE?QﬁEﬁgﬁ Gel ! 19f a 19164 ues the
uman

roma tant no ani na
tranggeaefedfigre 4 t erat fdns ke aaﬁﬁ@%@?pelsa@@focn%@@alques which

1ncl%@bh expr ession Rfr Qg4 cEhe EBan9ﬁ§rtmbfﬁ31ﬁm9ﬁughbqw515 of
in the cellular assay .and the trans%enlc ani mal can be

tlss&@sé§@&&‘ﬁ? ﬂ%?ﬁbﬂ%dméFP“kﬁﬁﬁh 8 Fhose 195 %k?¥IBMthdlzatlon
analt/Be sar tandA r@yetr sfell s 10 qaot Wed&:&ucﬁma&c@cts&a@we of the

. ticularl useful for su cr enln met hods si.n
sultgﬁg exgress¥on 0? Cpé% lgﬁhéﬁ to %&ocytoc emlca%ly using

antibbdorescarrse it efsit )@pc@t her exerpl ar ya30 $wshoas EGFP. The
tranBQEMQ%pthQSShﬁﬂﬁﬁUQ&m&HJﬁE’ a%orgécefﬁriﬁég(ﬂdﬁ§ré$£erlzed to

fications thereof utathlone S transferase
lden@eéY)Tﬂﬁﬁ#io%%l%@hﬂlﬁ@vﬁﬁétéinph%%@9Y$FsU58ﬁdltHél methods of

the |iik&€en@ioany tipe frephiope t%&aﬁ%@%hf@5|@8n human mammals

ol ypept.i des. can be det ect ed, r , usi .
overBRPFReRt s Gl 114 Lot RECEREPon tesr ety dostiafie disclosed
herefiusi oho 35 ¢xﬁm@&ﬂu|(hxssu£1 hecanoamtlCEnpobgpepmhdﬁiOMnder a
fluo?es% %Elon Pgééggg g@reOfdﬁg '389?§§néhe Efnckhg escence,

on retains d propertie or exanpl e
lndlaﬁtculbgd\i}heu rdeagnaet o¥i teorebbuceassgence activity. WO
2008/ 087197PCT/ EP2008/ 050532 29 The invention further

grOV|des a method of identifying a
Another method to affect tissue” spécific expression of the Qpct

protein is through the use of tissue-specific promoters. Non-
limiting examples of suitable tissue-specific promoters include
the albumin promoter (liver-specific; Pinkert et al., (1987)
Genes Dev. 1:268-277); lymphoid-specific promoters (Calame and
Eaton (1988) Adv. Immunol. 43:235-275), in particular promoters
of T cell receptors (Winoto and Baltimore (1989) EMBO J. 8:729-
733) and immunoglobulins (Banerji et al., (1983) Cell 33:729-
740; Queen and BRaltimore (1983) Cell 33:741-748), neuron-
specific promoters (e.g., the neurofilament promoter, the Thy-1
promoter or the Bri-protein promoter; Sturchler-Pierrat et al.,
(1997) Proc. Natl. Acad Sci. USA 94:13287-13292, Byrne and
Ruddle (1989) PNAS 86:5473-5477), pancreas-specific promoters
(Edlund et al., (1985) Science 230:912-916), cardiac specific

expression (alpha myosin heavy chain promoter, Subramaniam, A,
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potential therapeutic agent for use in treating the
di seases as nentioned above. The nethod includes the
wat@pmssTb7 contacting a 5 cell contai ning a DNAPCT/EP2008/050532
construct conprising pol ynagl eoti des encodi ng a Qct
pol ypepti de with a conmpound and screening the cell for
decreased Qoct production, thereby identifying a
potential therapeutic agent for use in treating
Jone@pdik,r etat edkdijseatest The NeelrlancanT beahdolRatéd rfsr om aTissue-
S 10 I vin cl eat ce
SPeC e A e Cpors DNAL Bans e buE. TRPEe nat oy, Thgin  gene
promegklr can cbmlaaé@elal@l\mmst rkDCtBlédnpﬁhﬁth2é6nuclzéi6é3 24620,
1991a6i d §M§0gbﬂﬁa%y9r§§9nél§§é§§§§8t Ié}st%éog Oﬁnllk whey
ot her fu3|on:£olype pti de, éﬁit epti de’
promagairsi onabt y,Fadéits §9pre§s?ﬁ§ 51 n% éﬁﬁ@@e 6Qﬁllcatlon
Publbeatsed Np.azpuehlic@inary screen to |dent|fy compounds
as potential therapeutic agents having activity that
alters a phenotype associated with Qoct expression. As
The wuntvknitn ovi Vorsdreeers wsidey @ctismitartd noat hupantaining a DNA
cons@ml St a{heapf)ﬁf)@fif £, C@HU%‘NAC%J_% c2t0 @ﬁq uﬁgdlhgroduced
npare the resul s of the screen e effectiveness
lrltoof acoﬁ@bhnd@w et i fafed W amsilditkingiwni n typfséeséiean methods

(sambsbB@ cel | s1expnessdhg Pctieannbe fartherrhest-ed Mdhual, 2nd
o, VIVO u5|ngfthe i nventi on g?ct nutant non- human

NYedPrer TRSS 1 hBLRAVERET on Norlovi Hed89) 7 Ausubel

et aﬂEthQﬂﬁqﬁH screeﬂ'ng altatgetmuabgy @heZ&mﬂQﬂpﬁMﬂdBe obtained
i-ng .a ceII- ed assa Xa u5|n hi

by %ﬁ?lé%ﬂﬂﬁn screzhlng, aé ﬁ%1 "as ne?ho%s of ﬁ%; created as

desctredeidndracmipoundsuas therapeuﬂﬁmxageptsvndeanaanuﬁal isolated

fromm)gel QBEtAl%urtgl’l%t eﬂoﬂ'—ﬁgﬁgﬁrsmaﬁga@ 'o% ' @M@l V?vaﬂtlon, in
formation pyrogl utam c acid favors

Parté@@ﬁé@at@oﬁﬁﬁﬁidﬁ%W%nH @SUB@ptFH@sPeﬁﬁﬁsfxﬁh be Obtalned from

a hdnf¥sRiduson®itc %{:ﬁﬁgsrﬂbﬁ aupkeveinen ofudheas a mouse or a
recipitation of the e-formn

hecePReTHB] AL 3B AORHSFAS B[ BENar| [ATSEE. d0PkoPags mouse.
causi ng the onset and progression of Al zheiner's
[ se and Down Syndrone, 35 independently of the
Effe@t%%%nlsn1by whi ch cyclization occurs. WO
Effe2008508 289 7TPCT/ ER2008/0530532 3oref ut anided¢Qné@d as molecules
thath§hH' eB 22-(&eLr gsponds £gsam p@%b@t@?sogf dtP@ease
A .anmyloid precursor protein APP7 Swi ssprot entry:
PEEHEE) Has et desidri bgd %%tf%ea%%/%%l#@dVBMPchSPWBeenZYmeS
havec%ﬁbcﬂﬂacﬁt efiitals amylkoigiosd sural atther. Sff8et 13tamu okdtalytic

.peptides with roglutamc acid r SI ue in positi
2t TR} O A R e ATE 351 Gt il i i EEPELERT Enzymes
may chemoxmmwandnﬁyﬂmﬁghobﬁaeﬁhaﬁoéasﬂed@gmﬂﬂﬁmﬁSamd&s than one
acth;agorz%go 1}9?{ %‘ND%}J} gﬁ)'%éthél%%)nce}l r-gl%%ons of a

N! termnal vari |ons can be generated
varlfgy %crmla%ﬂeaﬁzy@\@d 18s¢j teagmpngiodngitéour sor vary thelr own
actiphetein-cl eaving enzyme (BACE) at different sites

(Huse J.T. et al. 2002 Biol. Chem 277 (18):

16278-16284), and/or by am nopepti dase 15 processing.
Effethere hegh beedune texpet i peat at @\dtdeﬂo;@ Sb@p@ﬁlsdéngartﬂ'ﬁnes can
assumnzy tl ¢ anverSI on Ofn C<;:Itu1t E rm E tivators are

%1 eptl yan unlkrij gqp 3 P ?ng%(é’@
posﬂc@ederﬁfe}éto\ﬁls Nb’ﬂ’U.Z)lt-brSD a,re(}lre@g@w,vd ePledptrors. Effectors

F d, Lig, ub
°C cagbal Y 3, P08 Y Neurochiem 72, 876 bHt: fBtods 0
reguﬁatéﬁyaﬁ”13¥9989rJaNé@ﬁéﬁéﬂﬁblS¥§@§rNeE?émS @ﬁed-'to emphasize
that1Q8Qs 198@11aL\@r§U%Ht%nzyéreaactél\éﬂémhagfb%ré enzyme distinct

identified, cagable of §¥ |2|ng eptldes t@élch
Eromy, EREr ot Bhat BHLRL t & 1 nalt |5y form of

charged d ut 25 y- carboxylate noi ety under nlldly

al kaline or neutral pH conditions. QC activity agai nst

@ nt-substrates is dramatically reduced bel ow pH 7. 0.

In contrast, it appears that d ut-conversion can occur

o,
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30 acidic reaction conditions (e.g. lwatsubo, T.,
Saido, T. C., Mann, D. M, Lee, V. M, and
wde@gasawski , J. Q (1996) Am J Pat hol 149, 18PCr/EBB03/050532

Earlier, it was investigated whether QCis able to

recogni ze and 35 to turnover anyloid-13 derived

peptides under mldly acidic conditions (WO

2004/ 098625). Therefore, the peptides [GLn3] A131- 1la,
requAi83eobldr opGhudjoAt33-itha, bAlZ 2 layb 3] A133d 21ahandtors at

[ 33- S tenti.al substrat. of ;th n :
the L L B AR, 0y 05085231 sy ffed pag mores  D-
1990and19 heestdgated.! TheskogequenceBdnetenchosareftorfic American
BookBl, Myeki Rg-pat yrgk Mstermnally and Gtermnally

truncated [CﬂuS?AJS pepti des and [ GLn3] A13 pepti des

whi ch coul d occur due to posttransl ationa
Pept@aesam dation. 5 It was shown that papaya and human QC

catal.yze both gl utam nyl. and gl utanyl, cyclization
IE RSRArEREl y Ot e B ary i5hy si O g1 BET T TURC of of tep  Present
invensibo,fieich hkorimeneanatiuradsodue n lendoepirrecoekbds hy a one-
lett@lut am ne CXBEbé@Ebg@eEr'8%s9§ngHEbHQ_tPSrQ%EgBESi&g to the

~secretion process. Such secretory vesicles ar no .

triviglpeagei difc ihe pMimhacid sitlea@edFdange of 1thethe following
conveRzypeainithe.narrow pHrange from5.0 to 7.0 could be

its newy discovered glutamyl cyclase activity

cyclizing al so 3 u-Al3 peptides. However, due to the
AminBushisl oweroneeLettag Gmibcycl itatd IL.comparganddl G n-
Alan}%econversion, FEE guestionabl e ther the gl utanyl

cyclization plays a significant phy5|51ogical role. In
Argitheepat hol ogy ofRneurodegenerative digorders, however,
aspat-Bgigkutanyl cyglization is of rel evance. 20

I nvestigating the pH dependency of this enzymatic
Aspargact p6AY it hasPbeen shown that thé'Sprotonat ed
cysthiterm nus was essential 1 for the eygization of AGn

- peptides and accordingly that the pKa-value of the
Glut@%ﬁ%?rate was identical to the pKa-value for
Glut@Xdicataliysi s. Thus, QCst abi | i zest hei ntdlanol ecul ar 25

nucl eophilic attack of the unproton a-am no noi ety
Glycéﬁgthe " carbonyl “carbon. In contras?i%g t he nonoval ent
HistgHange present om N-term nal gl utanifie contai ni ng
Isol1Reptides, the N-ferm nal d u-residuegidn 30

@ u-containing peptides is predom nantly bivalently
LeucdRgrged at neutrial pH dutamate exHi%its pKa-val ues
Lysiak about 4.2 andk7.5 for the y-carbaxydic and for the

a-am no noiety, respectively, i.e. neutral pH and
MethiBBvES al t hough fhe a-am no nitrogeﬁkﬁé in part or
Phenf/ubllynunpr ot onat®ed and nucl eophi | i c,Pitche y-carboxylic
Prol%ﬁegroup i s unprgtonated, and so exeygjsing no

el ectrophilic carbonyl activity. Hence, intranolecul ar

Seriggclization is iwpossible. Ser
Threonine T Thr
Tryptophan W Trp
Tyrosine Y Tyr
Valine Vv Val
oc

The terms "QC" or "Qpct" as used herein are both intended to

refer to the same and comprise glutaminyl <cyclase (QC),
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WD 2008/ 087197PCT/ EP2008/ 050532 32 However, in the
pHrange of about 5.2-6.5, between their respective
w@bk@swsdioes, the two functional groups are preBeTEPIO$/H50532

in non-ionized forms, in camcentrations of about 1-10%

(- NH2) or 10-1% (-COOH) of total N-term na

G u-containing peptide. 5 As a result, over a mldly

acidic pHrange species of NNterm nal d u-peptides are
i.e.plesentnywhi-phpcareyybaovhrgnetipsasrch@oged,3 ahdy.) and QC-like

ref p L,bl | d Lize e

enzyﬁ%?e n@glagéhoféc ?3no|28%92%855@%?§at%§%§?%t0§ EQ similar
enzypétapepi¢deyitve. fdrther ydsdilvexdy| ee g@@tmﬂ@EﬂVltY In this
regaPkfot O%t—qq’ket he nLQnear bony %Mmé&ﬁﬁ?t r@PPFLIC in  their

enough to all ow nucl eophilic attack by the
molegudpot GhatedUaCanitRB QEoup At this pH the hydroxyl

ion functions as a | eaving group. These assunptions

are corraq rated th@ pH dependence dat.a obtalne
The ¢ orethe Q% cat%TE%% d-tonvérsi o® %% %ﬁ | h Hotined  as

intremnﬂeasﬂatocghuuawmn@nlﬁﬁtdhv@wsmxnakﬁgrmnaﬁmwebyeéﬁﬁues into
ptimum f atal [ h _
yro§ﬁ8t85t8 %g gé%.thé%ﬁpfﬁsﬁ {4 Sndfs .%hﬁéﬁﬁéﬁté?ﬂgge or L
B- homgéa@a@lasedtcesaaﬁewénlﬁulpc gqmqglaﬁmw deFFydhgve under
libe2aRhehoRat admynear bexyl sapdnuBprotanabed a- am no
group. Furthernore, the kinetically determ ned
pKa-val ue of 7.55 +/- 20 0.02 is in excellent
agreement wth that of the a-am no group of G u- P3NA,
determ ned by titration (7.57 + 0.05).
Physiologically, at pH 6.0 the second-order rate
constant (or specificity constant, kcat/Km of the
QC-catal yzed glutamate 25 cyclization mght be in the
range of 1*105 - 1*106 fold slower than the one for
gl utam ne cyclization. However, the nonenzymatic
turnover of both nodel substrates G u-13NA and G n13NA
Is negligible, being conformwth the observed
negli gi bl e pGlu- peptide formati on. Hence, for the
pGlu-formation by QC an 30 accel eration of at | east
108 can be estimated fromthe ratio of the enzymatic
versus non-enzymatic rate constants (conparing the
second-order rate constants for the enzyne catal ysis
with the respective nonenzymatic cyclization
first-order rate constants the catal ytic proficiency
factor is 109- 101 M1 for the A n- and 35 the
A u-conversion, respectively). The conclusion from
these data is, that in vivo only an enzymatic path
resul ting pGluformations seens conceivable. WO
2008/ 087197PCT/ EP2008/ 050532 33 Since QC is highly
abundant in the brain and taking into account the high
turnover rate of 0.9 mn-1 recently found for the
mat uration of 30 pMof (G n-)TRHI|i ke peptide (Prokal
L., Prokai-Tatrai, K, Quyang, X., Kim H S, W, W
M, Zharikova, 5 A, and Bodor, N (1999) J Med Chem
42, 4563-4571), one can predict a cyclization
hal f-1ife of about 100 hours for an appropriate
gl utamat e- substrate, if simlar reaction conditions
are provi ded. Moreover, given conpartnentalization and
| ocalization of brain QO EC in the secretory pathway,
the actual 10 in vivo enzyne and substrate
concentrations and reaction conditions m ght be even
nore favorable for the enzymatic cyclization in the
intact cell. And, if Nterminal Qu is transforned to
@ n a nmuch nore rapid pGlu-formation nedi ated by QC
coul d be expected. In vitro, both reactions were
suppressed 15 by applying inhibitors of
QC/ ECactivity. In summary, it was shown that human
QC, which is highly abundant in the brain, is likely a
catalyst of t he fornatlon of the

I N A AA ™S L g AA SN le~N N A~
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15

20 precursors, which make up nore than 50% of the
pl ague deposits found in Al zheiner's di sease. These
wo bovdiosgs7 i denti fy QT EC as a player in senil ep@i/ap2es/050532
formati on and thus as a noweel drug target in the
treatment of Al zheiner's di sease, neurodegeneration in
Down Sydronme, Familial Danish Denentia and 25
Familial British Denmentia. In a preferred enbodi nent,
Schetbke 1pr €gehizahient b6ngpubamilae bheQase of
activity-decreasing effectors of QC and EC, as
sel ected with use of the present inventive ani na
nodel PePI® t he 30 suppr essi on of pGlu-Anyl oi d peptide
formatjon in MId Cognifei® | npai rment, Al zheinmer's
i Down Sydrome, IFamilial Danish Denentia and
British Demehtfa. In a further enbodinent,
@nt invention praovites the use 35 of
activity-incrqu%pg effeftors of QC, as selected with

of the presgnt in ive ani mal nodel, for the
i mul ation of gastrointeggi nal tract cel
,4§L?liferati ; pecibL%{*gastric nmucosal cel
- |feration, epithelidl cell proliferation, the WO
07 200812087197 PEYLEP2008/ 050532 34 differentiation of
aci d-producing parietal cells and histam ne-secreting
enterochromaffin-li ke (ECL) cells, and the expression
of genes associated with histam ne synthesis and
storage in ECL cells, as well as for the stinulation
of acute acid secretion in 5 manmal s by nai ntaining or
SchelnBCheagyRYi bHLi 6ANEENL.LALME1 QtaRshe VBl P&EUL] - Gastri N,
In a further enbodi ment, the present invention
provi des the use of activity decreasing effectors of
QC, as selected with use of 10 the present inventive
ani mal Pepdé , for the treatment of duodenal ulcer
di seasd and gastric cangeptidsith or without
Fblicogﬁéter pylori in nmammals by decreasing the
[

nversion rate of inattive [@nl]Gastrin to active
%#%1¢&T%%€§rin. =0

15
Neur tenS|n(hﬂ)i§$§europe ti dei npli cat edi nt he
physi ol ogy schi hreni a that specifically
ul ates neurotfansnitter pgystens previously
i'sregulf/ated in this disorder.
i erebrospinal fluid (CSF) NT
concentrati ongjfave been neasured 20 reveal ed a subset
hi zophrenic patients with decreased CSF NT
rations that are restored by effective
anti psychotic drug treatnment. Consi derabl e evidence
al so exists concordant with the invol venent of NT
systens in the nmechani smof action of antipsychotic
The GLretitgs.'l'Elere ggh@gb?un@r%?d @&@f@ﬁﬁi@§a|:h@f fsqlates aﬁﬁtizﬂtfy of QC
centrally administere remar ka res e 0se 0 .
a“d:%ﬁi%ﬁk%a??§yﬁﬁﬁiﬁﬁst Qﬁf@ﬁﬁ?p§§8L%F?c ( gs,%%ﬁ er defined
as Eanticpsycheti c drugs increase NT neurotransm ssion.
This concatenation of findings led to the hypothesis
that NT functions as an endogenous anti psychoti c.
The \orewver "ECypi zatiahdy'at ygiscalused herein 1s defined as

intramolecular cyclization of N-terminal glutamate residues into

pyroglutamic acid (pGlu*) by QC. See scheme 3.

The term "metal-dependent enzyme" as used herein is defined as

enzyme (s) that require a bound metal ion in order to fulfil
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30 antipsychotic drugs differentially alter NT
neurotransm ssion in nigrostriatal and nesolinbic
wolo@ansTie7 t er mi nal regions, and these effects PCEEP2008/050532

predictive of side effect lrability and efficacy,
respectively (Binder, E. B. et al. 2001 Bi ol
Psychiatry 50 856-872). 35 In another enbodi nent, the
present invention provides the use of activity

theiirnceEsi ng ef ffectarisnof ayl oas reefgctkeda widdurusemetal ion in

he p nt., i.n [ .ank nal L, f reparation
v e SO Bar 587 LG 7PCY L3008/ 350537 30 ARt peyant ¢
drugs and/or for the treatnment of schizophrenia in
schef@ARl §-tdbRiRhiecleis-0ti 6 Skt ?fﬁt&ﬁymtﬁéﬁt%as by OC (EC)
i ncrease the concentration of acfive
[pA ul ] neurotensin. 5 Fertilization pronoting peptide
(FPP), a tripeptide related to thyrotrophin rel easing
hor none &%RH), is found i§m§eninal pl asma. Recent
evi den¢& 0bt ai ned in vi f7¥0™and in witde showed t hat pdeRi@
pl ays am inportant rol enitn regul ating spermfertility.
cifically, FPP initially stinu e§0nonfertili§Wngc

16" ci t at edf#Speritatpzoa to "sw tch on"'@nd |

beco f ertickemore qui ckl'y, but t n‘arrestsﬁ A
cap itatieﬁmse-thﬁéxgperW§F§%§aido Rej underdo iﬁd\NH

spont aneous’ P dsone | oss aerdeth ore daOMEC| o

f i lizing potentizal. These respops re mmcked\

%ﬁ§L deed augneﬁfiﬁ%o%y adenosiﬁgi kno%n to regul at &

the adenylyl 15 cyclase (AC)/cAMP signal transduction

pat hway. Both FPP and adenosi ne have been shown to

stinmul ate cAVMP production in incapacitated cells but

inhibit it in capacitated cells, with FPP receptors

sonehow i nteracting with adenosi ne receptors and G
The proitrei NYPCE -achicded régutasebn asf WedTHeseleveneders to all
thos@f f@tdedd18s 204t ¥EO8ERE Rhospharykabhan siat .0k modulated by

vari ous proteins, sone being inportant in the initial
QUpcteswit ching on", and others possibly being involved in

the acrosone reaction itself. Calcitonin and

angiotensin LI, also fo in_sem nal .plasma, have
assaPnrras TEPPECLoRiion £ GHeTABSHACE: 4P8d 8per mat ozoa
The amdtbadsaugment c2bppesponses vd FPRe Theseenbl e¢ulvestion are
partqgﬁﬁaﬁﬁ.ldgéfgfeﬁ Sth@.%ﬁ%ﬂméﬁf@?tépge%féEEEEEycﬁy Qpct and
stinulating and then maintaining fertilizing
for potentdeiicl Enger PEJURTIDRS aNg t RECAGRELABF! i @agepfs for the
treabRBntadeRoyR&erGalel tani Nam@neh @ngd S enst ey 1 §i S€ases such as
., defects in their receptors contribute to male ,
Mildinf er t599HY-1Er aser, LIIPRITERAT30Adeoy - O Jifda, S S. A disease,
neur3@8feMetrami Har mn6Jowkr Z8)ndddneg, frEdera enbodi sMenbementia and
Fami&gelpéeﬁ%n%hiBg%g%kon provi des the use of
ac iV|Fy- owering eff'éctors of QC, as selected with
the present inventive aninmal nodel,for the preparation
The Q&éﬁ%d@ﬂﬂdléﬁf%épnoErQ%bm éﬂﬁ%d5§9§h%myf§h§ééﬁﬁ9u§§imal of
the fertility 1n manmal s. The activity | owering
the dpmvesttars sfarQieieesedsent Re VEGHEENt ralt i DRCFNHed | yesays. For

exampP@, Ul LFPP, ot eadi RErtiety phevenst&f: D41 SRRfIAts suspected of
ff capaci tati on and deact%vg%%on of spermcells. In h
affeehhiPastPAkD 2008/ 087167PET/ BPSOBE/ 656832 36t Wout d 25  the
apprbprih@mnehhm@dhﬂdﬂdt@hdhblﬁ@kﬁng ehbeciens iof (Ferare can be
scre?%%ér:?p?:;gah§£§s£§5£ﬁghtytkp n@ﬁgs %Q%n%%e%&%at animal and
assessing the ‘effect of these agents wupon the function and
phenotype of the cells and on the (neurological) phenotype of

the transgenic animals.
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I n anot her enbodi nent, the present invention provides
the use of 5 effectors of QC, as selected with use of
w0 b@spsaSENt i nventive ani mal nodel, for the PCI/EP2008/050532

preparation of a nmedi canentsfor the treatnent of

pat hophysi ol ogi cal conditions, such as suppression of

proliferation of nyeloid progenitor cells, neoplasia,

i nf | ammat or yhost r esponses, cancer, nal i gnnet astasi s, 10

nmel anome, psoriasis, rheumatoid arthritis,
BenagifeLasclalopl s |lgg Ibrosi spcl i valed! b gsi fred€Mabotential

rosis gra rejection, acquired 1nmune deficienc

thergprditom dapaised svpiorab artbsel Istmeldiest edes han@ilt yto  assess

moto&e%R9ﬂ§%S l%%%%ﬁ%bt%dﬁﬂﬁgﬂd¥yfHkaEﬁHé“'&W PLOGEBSESE such a
at the endothellun1 15 In a further enbodi nent,

t he
testpr gent nVEHtGioh PréfirdedaEfe U%%I%ﬁsef@égﬁdrslﬁﬁréc Motivat
12:2389-s6bect edaand 1 hi sisLl OF, th%ewa@&@ﬁlbll nventdvesanin®t include
evalggggkﬁsagroﬁﬂggﬁﬁ>E%g%%%%gm] téﬂgﬁglcanefﬁhfgﬂetgotor rod and
the sbeepfwakdf.ul ness, 20 inpaired honeostatic regul ation
of energy metabolism inpaired autonomc function,

i npai red hornonal bal ance and i npaired regul ati on of
The ppayhpPgi d¢f the invention can advantageously wuse cells

iso1Bekwgledtaman ansi nsever &l pr oy hHsheadt Qu28nt non-human
neur odegenerati ve disorders, such as Chorea

mammeging i ngt ofi - UPAr kPREOR Hi s6GEETHNE KEAnedy s"aildeags. to test
poteﬂiheamecmefnrasps@mmﬁ efc@m@omelmal nsThar gelohadaknewn.thkheinvention
bi %Chem cal L?r o(g)ert | gﬁ SXPIresSS1n such as a
pgiyé1utan1nerepeaWssugges%onepos%xbleexﬁlaégilon
traneﬁdctyﬂlcedﬂeévage at a gl utam nyl -gl utam nyl bond
foll owed by 30 pyroglutamate formation may contribute
to the pathogenesis through augnenting the catabolic
A Ceéﬂawwqq%ﬁpﬂﬁﬁﬁ%ﬁﬁuﬁﬁQﬁt?anahﬁléﬁé@gém(ﬁQyﬂnaﬁHtfo method to

screBaURLRNILGIHLY 2f gd&ma&glw@ﬁa@%tw% rﬁ@s(:s@td@reatlng AR

T.C.; Med ot heses ZQgO% 54(3 427 9@ a q
asSOFyALREr rent? t s&]‘?th] ent i GRMPREFEs o]r% "cntacte
withprovedes tohve rese refssaffigechorts, ob QG arasfsdlettedl W thh a cell

aerilfif WARETL (AN Les A0 T TR A2hmbly 85eaFoppened for

alteﬁ@dﬂ@aﬁemn f or phkeotveat memo©fa iRt kivhsbn edicsease candof Qpct.

The HuRihHgEon' s di Seﬁ?@ductl@nanﬂ{ h%‘heer@ggﬂﬁﬁﬁk d8&y and the
pr esent i nvent on provi des acgenera way to_ reduce

tranggepari BRETehe C@ﬁlzﬁ?atai%gea?cc-tq ity BEthxsdpy ekt ngnewe to those
skiltest iagent sekected above. Inhibition of a manmal i an

QC was only detected initially for 1,10-phenanthroline

and reduced 6-nethylpterin (Busby, W H J. 10 et al.
A 0pe87 JuBial Clhdmp2gt,idB5321u85368s EDHAC dichmofel nhebitcularly

S. d n

usef9§E§J%es%%%2%?rg%§§k ?%ﬂ%?gssgi$? Qhe eﬁprgﬁﬁ%?n of Qpct
can Bpel @h@ht%@d 8§532-8536; < Batrerran, lnRGQSJLtYet Qthezppogxemplary
fu81§h00% q@%@bﬁl@%@ 1%gﬂ§¢ﬁﬁ25QNﬂﬁ99thfl&%ﬁés@%nﬁj p2804ins, or

i.ol ogy However, it was shown, that 15 human
mOdléézcéﬁaoBtshé?rh@dfrﬁ%I st ar izl prg af- &éﬁé}ﬁ&ﬁas@nzﬁg,' maltose
bindasgr evealeacd ,bypdine Hih) baﬁdouahehaﬁa@t,eroirstarqs ©fp&dlobyepitope

hph@nanthrollne pi colinic aC|d

1,
tag'8-%§%roxﬁ“ﬁh nol5i gpﬁg eﬁbrcgﬁelg?or %ﬁﬁfﬁﬁ& tﬁgr example,
usingeacttiivaties @pagiﬂnptUQuEhe|£wsn®maPOlEmsptF®aalIyhe fusion

polybgﬁtqaggl ggﬁenﬂéncgniSeBHEEE”eBoﬁyp@p%§8He”8§ a functional
portion thereof so long as the functional portion retains
desired properties, for example, antibody binding activity or

fluorescence activity.
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20 conpari sont oot her netal - dependent conservation of

the chelating amno acid QC. The interaction of
w@ooposmds Wi th enzynes, show nga resi dues al SPCT/EP2008/050532

human the active-site bounds netal ion represents a

general way to reduce or inhibit QC activity. 25

Preferred for the use in the above-descri bed screening

net hods are mamalian QC, in particul ar hunan or

murine QC, or Papaya QC. Especially preferred is

i ' t f cgtors i i ed-by D .
The gggg%&Fﬁgnnegﬁgﬁgﬁghal%“be(%ﬁid %orﬁ§£ﬁé@ fea%&gg??fylng @
potepftidilsdhsasrion tiremadent espechakl yni rdaarams Wisodiseases as

mentRPbA¥Hded ArE NPRs hHERA LI aNsgeniss amhdaks whersi nodhescting a
trans%ene encodes an |soenz%ne of Qct. 35 These

cellj sgom "Havichg Figni F9ea %U%%quéﬁ@@ré?h?garPP%YPBCleOtldeS
encodhutan n@bcﬁy@cﬁl%@)e’@fte_cw otretns a( @sihdend f A MBdening the

(further naned GenBank accessi on _no.
oL G170, | leh. (hnBarit ACLESSI b nole KRN D27ag8) 1 fving o
poteMacada flascipeharcs dd@enBadkr Wse 1in treating Qpct-related
/0 97 E 08/ 05 a si_0
0104008 ST ERRHONES0338, 28, 2068850 Mhcgonig non-bunan
mammg@1 PRYIYS) NuEdte A(tesh Bonlkl sact@ssd ioht b, thevl B4a55DNA ggpstruct.

AltelGanrBaRK yaceessicQn 1N s XM Q0I06659 Iy covh§EeNBaNKomprising a
acceSS|on no. BT026254) or an analo%ue t hereof havin

nuclgd o eagtd 5 GRHICH S 53 s it e TLYQREPLYTE sPRPFaFP Ly Us1on,  or
othepr eherahbl polQYebt88% sequanae gpdenbbllypkpsibel.arity,

nost preferably 90%/ 95% sequence identity /

simlarity. The sequences are given in SEQ |D NGCS:
Addit5ohel25, FedtllseextOedisscloosedrarte prkleiet add dcan be used in

a ﬁ%gﬂﬁﬁ¥ﬁ§E§0d589eé9r Hﬂﬁsel@éﬁﬁ§f93 Q%%QoukgsNCQms26potent1al

to 36). Preferred according to the present invention
theré?@UGﬁétla§e§§ﬁecbéﬁlﬂ90nﬁ?ﬁévgF@upt@éﬁs|§ﬂtﬁ§Sofa phenotype

assobdEBBIRGtHh | st tidergréasisaf o @aneh sphi Gefy MBereens using
t her eof |ven in SE%%W&? NOs: 15 to 17, 24 and 25;

Qpct &F“FéﬁQ a@lyl Fouss! %@EFOPE% f@ﬁtﬁ&h cell can

be qmedEﬂdexbmpmxmdtng keghh@gpmﬁseﬂtai$mm§émonTheeeffectlveness
of ggﬁééﬁﬁds identified by an initial in vitro screen using
cells expressing Qpct can be further tested in vivo using the
invention Qpct mutant non-human mammals, if desired. Thus, the
invention provides methods of screening a large number of
compounds using a cell-based assay, for example, wusing high
throughput screening, as well as methods of further testing
compounds as therapeutic agents in an animal model of AB-related

disorders.

QC is involved in the formation of pyroglutamic acid that favors
the aggregation of amyloid B-peptides. Thus, an inhibition of QC
leads to a prevention of the precipitation of the plaque-forming
[pGlu’]AR3-40/42/43 or [pGlu''lAR11-40/42/43, causing the onset
and progression of Alzheimer's disease and Down Syndrome,

independently of the mechanism by which cyclization occurs.

Glutamate is found in positions 3, 11 and 22 of the amyloid R-
peptide. Among them the mutation from glutamic acid (E) to
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selected fromthe group consisting of human Qpctl
i ncl udi ng 20i soforns, given in SEQ ID NCS: 15 to 17
wapasoeuse (SEQ ID NO 22). Most pr ef er r edPCT/EP2008/050532
according to the present invention are Qoctl's
selected fromthe group consisting of human (SEQ ID
NO 15), 25and nouse (SEQ ID NGO 22). In this regard
specific reference is made to US 60/ 846, 244 for
glutspeekef i @ ftumhpbsdt$oho§@reaﬁrﬁé&pd@dﬁ tsoemzmeQc1d 693 of
T I S r.por er fe
che iR ER0 BERLLETo LS AR B e, Sulebyed AR pososn)
has dgsseniagepep@dds scameawosR- byl@@dré&@Kﬁg tYme cerebroarterial
amy169A%EhRsi antak iak | east one substrate of QC (negative
effectors, inhibitors), or by increasing the
conversion of at |east one substrate of QC (positive
The eBﬁgﬁbeﬁd 3bastivatorswlth WO pyroglutamic acid residue in
008/0 CT/EP OOS/%EOS% 39 The coggound% g % e
posi ?Sgen nt?B% ¢an AVert B3 'nt 86°5ETd 8 PonPe more
cytosakts, esﬁechaditgp@ctﬂaruacﬁuﬂm callily Heokeptabl @adcicd T.C. 2000
medi A9 HLBALRALLS, 53 Hhe 9ahlaqef the compounds of the
i'nvention may bé in the formof inorganic or organic
salts. The conpounds of the present invention can be

The GaMverded knterandaused A% @Gt adgdht RN $a&hdSated by the B-
esp eC|aIHﬁafharnaceutlca%ﬁég;o acceptabl e acid

SECrg4affi orf SIS %ﬁélbﬁar 6F¥%ar?§e%%%%%¥abPéO§SPP cleaving
enzygene(BEldn) takesiid fleatemt ns e ch (Aubasix. i detchai.n 2802 Biol.

ChemprOtgeated{yéth aﬁéiﬁ%£¥%§§09r OE%%P G ac%ﬁéluaginopeptidase

Représent a |ve or gani ¢ or r'gani c ¢i'ds
prochgdioghl oric, hydrobromc, perchloric, sulfuric,

nitric, phosphoric, acetic, propionic, 15 glycolic,

| actic, succinic, maleic, funarlc malic, tartaric,
Ther@l@@ﬁckﬁéﬁde% %ﬁﬁﬁﬁﬂ@%ﬁ?ﬁ#tﬁﬁ&%ﬁ@@%n?%@Portlng the enzymatic

conv€¥QEEEYFéBaW§FUJ&@ﬁkﬁd?%rzﬁﬂﬁéu:é@ﬂucp@§@+ﬁ§spaﬂp|%m?'unknown

al enesu ic,p- uenesul foni c, cyc ne

oLuc gl SlaeR oo T bor £ i i oofGACeri ol ot vl fogo0n, I
phanmpcert i 8a) | giacceptabl erRacadhaddi ti.os .saldnd ofwsedler, J.

. loddie SOTROUNSSAF tbe REesenn | nysnbhon e, ntgndefh ggp) g

€ enbrace he” " Scope of this nventlon
Neur@path@ldﬂxnaNqﬂzﬂlongﬁlplaéﬂmééﬁSﬁheMﬂw&u@mnﬁ@@h@@ activity

had ¥n identified, capable of cyclizing Glu'-peptides, which
are protonated N-terminally and possess a negatively charged Glu'
vy-carboxylate moiety under mildly alkaline or neutral pH-

conditions.

QC-activity against Gln'-substrates is dramatically reduced below
pH 7.0. In contrast, it appears that Glu'-conversion can occur at
acidic reaction conditions (e.g. Iwatsubo, T., Saido, T. C.,
Mann, D. M., Lee, V. M., and Trojanowski, J. Q. (1996) Am J
Pathol 149, 1823-1830).

Farlier, it was investigated whether QC is able to recognize and
to turnover amyloid-f derived peptides under mildly acidic
conditions (WO 2004/098625). Therefore, the peptides [Gln3]Aﬁl—
1la, AR3-11la, [G1ln3]AR3-11la, ABR3-21la, [G1ln3]AR3-21a  and
[Gln3]AB3—4O as potential substrates of the enzyme were
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25 the conmpounds in the formof their salts, whenever
a conpound is referred to in this context, a
wa@osos@sTendi ng salt is al so i ntended, provi dedpeDEP2008050532

possi bl e or appropriate under the circunstances. 30

Where the conpounds according to this invention have

at least one chiral center, they may accordi ngly exi st

as enantioners. Were the conpounds possess two or
synthesezehi rald cantverss,igbleyl .mayhaddi tdconaldoesexwsteashosen for
mimigkﬁﬁéer%9§@£§allt Njiéi i%%l @dergﬁgodifjggrﬁyAaﬁﬁy:h truncated

Lsomers and m xtures théreof “are enconpassed W thin
[GluPhaR3pesptdpesofanchd Greddift tanidmia orwh iR t e hdreccur due to
post$QABs0h i BBAGr ¥Shakhingcfignms of the conpounds may

exi st as pol ynorphs and as such are intended to be

included in the present invention. In addition, sone

It wefs t%ﬁ@oﬁ@ﬁpﬁaﬁ;ﬂ@a@ﬁwa; ofrd sntM@he?cwdﬁha/&g;ﬁ b%lﬁh glutaminyl
2008/ 087197P EP2008/ 050532 4 i..e. rat es r . .
and S A QR L St Eht 5 PRRA=CORK" s o Vat oL B eY pPGgsiological
funcitnbended tar besenconpassed whbthnonthensicopet ofnt hirs endocrine

11Nveption. Th coppounds. including theiy salts,pgany
=c §I$§9be80%%§?he§ I n tﬁe o%%woﬁh#%%?rf% df%&es?toF E¥hormone
secrifebudersPheFsSsol Verls Ys@ERFoFY t Hed Tl eryist alld zarioon. to  Dbe
acidh® arf Wit hernefrbodi BBAL, abhevpresent dyverld @ in the narrow

provi des a nethod 10 of preventing or treatlng a
PH-T@BAEi 6 medi ated’ by ABdbFatcon of THEl cleRzyRered glutamyl
cyclaeki ddtyistintya suljcectiing neleth t Benenp whicth deenpriieesver, due
to Adm nistering any of the conpounds of the el 8%80L ed_to Gln-

i nventron or p ar maceuticdl conpositions er80F % na
convguanbity idndi dlogiiagtegahen therapeutitcal §yuedhett cyelization
play%o éreée‘itgﬁi% ‘é:orf)qil'yts'i%q'oﬁ@lt' epakly, 1§ he.pr e%%r%thology of

I nvention i1 ncludes the use of the conpounds of this . .
NeurpAggRPreAL18Rd Thee ¥t r esPURTicHg phaf metléidred) | gyclization
is oaceeptabhecacid addition salt fornms, for the

preparation of a nmedi canent for the prevention or

treatnment of a condition nediated by nodul ati on of the
Inve@Cigetiivigt ytHen aH20epabiieaty Tfe clonpownd ymay ikbe reaction, it

i red t.o i ent conyentional _rqute of :

has AR SPHE ot e e g et | (ered fgo WS Bboential
for iwhe avendugatoral ,o5ubdut apepusde ntarahugcabadingly that the
pKa-ALnadermal o pangnierale apdscominnaldans: § heheofok 2521ue  for

In a further preferred formof |nplenentation, the
QC-Cph@eNELen rel Bte% to plar matkdPitaFS@onpddi® i onsntrpaplecular
nuclesph@lsay atedikcaenits dhatottaidedd @taheastmenéty on the vy-

bcongound of the invention or salts thereof, optionally
carbpoRYLo 8RS on with one or nore pharmaceutical 'y

acceptable carriers and/or solvents. 30 The

utical | L. \ARI i e e, be ing_

I parinr etk e s meAReats gpq N-temminal
glutemarai ncappropriat ecerirriets, Ore t Rey-amay e i Flphgesidue  1n
Glu-tenmuehiapalofarimyati ong -Lhahi ABYtCONEHAA 12RRNGPId Red  at

carriers suitable for_ oral
neutral pH. Glutamate exhibits pKj-values of about 4.2 and 7.5
for the vy-carboxylic and for the O-amino moiety, respectively,
i.e. at neutral pH and above, although the oO-amino nitrogen is
in part or fully unprotonated and nucleophilic, the y-carboxylic
group 1s unprotonated, and so exercising no electrophilic
carbonyl activity. Hence, intramolecular cyclization is

impossible.
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35 adm nistration. Preferably, they are in the form of
oral formulations. WD 2008/ 087197PCT/ EP2008/ 050532 41
wab@segfiert ors of QC activity adm ni stered accCPCUEPD0$/G50532
the invention nmay be enpl oged i n pharmaceutically
adm ni strable formul ati ons or formul ati on conpl exes as
inhibitors or in conbination with inhibitors,
substrates, pseudosubstrates, 5 inhibitors of QC
Howeexrpl, essinon,tha ndithg-gpraat eidciS odbant | bode€6.6f theseeen their
te at neduce th in
rese g P ar T Tamiale. TRe COTOBURNE ol s are present
bothj wem%mmk@eqitfp@g@hbll@t@owmmtx@rm mefAt about 1-10%5 (-

NH,) | &di ypdual L ycheupatkepbsaand-disgages, il - Q@h@glnlng peptide.
possihle, in particular, to avoid individual

AS aj FESVeraneEr O I%li]i%]r@l%%l% R e 29 edPSCI9Reot N-terminal

Glu- p@m@@ue@s aales @ iy twidifHf erd gy dﬁ@ﬂee@r@upéChth&yged and,
unction.of tine.. The ph

therBFgenanit o i hor dE S | RESbondl InEbblied i ze  the

intedmbflerént | yoft 0 iMEramdla¢@bar 16ysiltiwation ofinto the pGlu-

peptﬁ%' enis, he,ks gxlt? J%a%o%} iR e%‘r%%'%n&%” Eh}%tgﬂ%ted the

, the" speed he onset “of act’i on
carbgpiér wmontﬁé d@iﬂ%ﬁ@w}@ﬂh@t iedyPuad B8 pedi kM ynpRéeophilic

attab@t96§|tXh@f @ﬁbk@@onageé preten hed b&%@b”ﬁnhtﬁekhQ@ pH the
according to the invention represents a new ap groach

hYdrPéVltﬁénpﬁé@éﬁHP8ﬁ G t& eRHEMI FT W RondhEFpnassumptions are
corrbedirated byynoﬂudaatpfe}rd@pﬁertcﬁ@@ e;mzwareOaﬁialwdcy ifdr the QC

cataqagg% conve&%l%%yanggg%gysg%J SuscggtlblgoOfglutamine
commer cival ppl|cat|on and’ abl €' fo

convespeonwd@/Gkniﬂﬁﬁtbpaﬂﬁenth@fgﬂiqmuw%wmsoﬁhaatalESls shifts
to t@%§%%i%ﬂémP%B?QC%QOQQEC%ﬂir@téon iOF p@ﬂ%‘ﬂéﬁkéﬁée, in which

active rates in mammal s" and especially |

subshipaR M%Uﬁl@ TPRC £DFPBURIS ity H5e Sthearit a@%nuéwt carrying

a pdvishsteqedy-forpexadnpl eand0 itnghecdutBOf o-amino  group.
har maceut i .cal pre%ﬁraalons that contain the activ

FurtPRargdrent it CORBIMEEION Wit he CoSt ol additidest 7-55 +/-
0.02IukelmIexaﬁkien&xaqmeyménuuwﬂun thﬂﬁl@fstkaommamtma1group of

F h b t d
SR BS el pe By by er i ob. ¥ 52 ser P oGt cal sal i ne
solution) or enterally (for exanple 35 orally,

Physﬁ%ﬁgﬁlégﬁq V“tAE,CgﬁtQﬂnytﬁ@rrééﬁéHd oMRr rate constant (or
2008/ 08719 PCT/EP 008/ 050532 42 per day in order to

SpeciERPebE | RENBESPFed hosnERitbatd bn W t REBRGed Vgrdogdutanate
cycl\f;abu@@n maghexaipl en sdHeh randesage range’ i n mwmaﬁSfm slower
cnantS, Higt NeGR200ec o1 Tromahoute O 01,11 19,250.0 BR.pel.  cne
noneok yoetrpou rd rperv e KMIO@@HM1mbdb@dwuhemghmesawuu BNA and Gln-
BNA 21‘3%" g%%tl%iiﬁﬂe?f NECHQY S o8h rmaGH Ml tYnkOo & BB Lbg1igiple
pGlu-peptide formation. Hence, for the pGlu-formation by QC an
acceleration of at least 108 can be estimated from the ratio of
the enzymatic versus non-enzymatic rate constants (comparing the
second-order rate constants for the enzyme catalysis with the
respective nonenzymatic cyclization first-order rate constants
the catalytic proficiency factor is 10°-10'° M for the Gln- and
the Glu-conversion, respectively). The conclusion from these
data 1s, that in vivo only an enzymatic path resulting pGlu-

formations seems conceivable.
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be possible to prevent or alleviate or treat
conditions selected fromMId Cognitive Inpairnent,
w@bamisesTeT ' s di sease, Down 10 Syndrone, Fam |iptT/BRavsbsos32

Denentia, Fam lial BritishsPenentia, Huntington's

Di sease, ulcer disease and gastric cancer with or wo

Hel i cobacter pylori infections, pathogenic psychotic

condi tions, schizophrenia, infertility, neoplasia,
Sincbnbbammaﬂm%ﬂwsibmeﬁpmwsnes tleancesin psodi asksng into account

r ri at hgrasclero t

H§g %ﬁ%%l éP f%%%§f%%roélg q?é%al ?é%$%£f§ Q%ﬁﬁ#f for the
matUKéFe@nloﬂf a&QU|w%d QﬁnnNﬁiQﬁ%ﬁHﬁT%wﬁ@ s?ﬁﬁﬁ@@@ (Prokal, L.,

Prokbﬁp@bE%thuﬁorabu@%%gceM Jmedipat ed igmung, eﬁPOMSGSZharlkova,
| eukocyt e adhesi on and m gration processes in th

éﬁH%tﬁ@ﬁPﬁwllﬂﬁpd|9§§ fdédyﬁﬁtdﬁgemsﬁ%%p ﬁéﬁéféﬁﬁéés one can
predllmaal redchoenegstathc ROLFegutation ofb®@Nergywo hours for an

net abol i s |red a on1c uncti
“oPLEr AORE| i T S G v F by aeHing oo fehgon conditions
are fl wirds.idegr.t hetfotmowdm ni syevemg efbepsorsentallzation and
locai‘&‘&b\é' E¥1 tocf %fﬁ%c %% i C@rlfg ds@ 6?195‘?' bé)%tlti&/)a the actual
, stimulat e gastr0|ntest|n51 tract pr%l erat¥on
in  prigfcer b ZVRE ol #REr atsﬂl@ﬁtéﬁt@astqqftCQﬁFcrc@steﬂOP@el |gnd reaction

condepibhel i aligeel | se aeyte agbdeseerebi-gniandrbhe the enzymatic
differentiation of acid produ0|n%¥$ar|etal cell s and
f

cyclpzetafinel BectBei niteht er dchromafFit- | ie deitedmizgh nGlu is

tranaddirihedn,tcadyimi st hathomoak Q@pﬂﬁﬂﬁEI&HfbﬁmammmmBmédlated by
rm o{ebg te%p%cl O%{S % sgejélr%cek EunCtl nlon were suppressed
suppreSS|ng % ThuS, 't he ent

by app&emngomnpnbvtdeg afn@€MBG ﬁot1Nhéyregulat|on and
control of male fertility and the use of activity 35

| onering effectors of for t he eparatlon of
In sg@malrg@eﬁttl Ve Sredi fl’@i}m%| wipgeh 1s highly abundant

in @9&8&&%713;197%&5/ Elpm 0%05831:&33/5@”&@ rpee, f@l‘{mathn of the

ni sterin tors of activity t it
any LG 0oBER b Eesi BFQUr &b upBrebd St prOPT er SiTGATor and  GLu-ag
precaoyebaisd pﬂngﬂnlm@kecepISmré ﬁhﬁncoﬁp%unds1ﬂ3£dplaque deposits
founacg%r lz%el%etrh% ICﬂLS@ sleon qu%n acforgcglrpc% ylggn%l%% ?C/EC as a
manner known per se into conven a
PlaYEanymaﬁKﬁW§f3s@éﬁqa§ f@rméiaﬁpleﬂuiaWMQ@s agapsulreyel drug

targdkag- 6es, pilkhs, suppesihanies, granul @3,,a¢HES0OLS, Gisease,
syrups, liquid, solid and creamli ke enul sions and

neur@@§ﬁ@ﬁ§?éﬁéOQnd“s&Qﬂﬂ(ﬁﬁQIQ%ﬁwqumﬂ%¥kﬁ¥ D#ohsh okprentia and
Famiphannmeeeut keabkyesytitabl e carriers and additives or

solvents. In each of those fornul ations, the

therapeutically effective conpounds are preferably
In @Ppreseftrirada aonoentgrat, onhef @pproxi mtekytfipom@rdvides the

8 y J&oml %

use oqE %cf‘t/fi@%/t%\ﬁ J??a%]?{ﬁxt E?%%KC%E f%(ﬂ& {3[888%% Qy selected
Wlthanﬁ@ﬁtsosfuf fihe emresmmy helfﬁﬁﬁtiﬂo‘rfed Hoshaye I@@d%de for the

suppt@sheoabta nethy-an ﬂ?l&U?@f)@BQ@S 62nake cused, a%i1d Cognitive
medi canents in the formo drag capsul es, bitable

Impad pstites,  (ANIGIR, Tir SpESa8yr UPEVEr S0 TSy aamiiiial Danish
Deme8tippOShtioFaes 10n1asrnasah spmayisiaThe fornul ati ons may
be advant ageously prepared, for exanple, by extending
the active ingredient with solvents and/or carriers,
In anﬁunﬂhﬂﬂyemb®®im®@tusehefpew@emﬁixﬂwennﬂﬂnnprovides the use
of a@tsl thn%re'asﬁg téefl feQCf or exs%‘[@cet’ed %H}? use of
case ere water I's used as d| uent, for organic
the sproenns tbn%%nEbY$on%@%@ahséwﬂﬁ§hauﬁkﬂia¢@6305¢éﬁvéatlon of

gast%&@ﬁ]@bgﬁlﬁﬁlexﬁk@tﬁnt@eyﬁef ol Coieat,| OR MW NG gastric

sent. 30 invention.inclu ter, toxi c. organic
mucogaf[veq.ﬁlsl gaeﬁ ggratlon, eplth ial ceTl proliferation, the
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paraffins (for exanple natural oil fractions),
vegetable oils (for exanple rapeseed oil, groundnut
wobRdognsasane oil), alcohols (for exanpl e et hyl pel/eptvo$/9s50532

gl ycerol), glycols (for exawple propyl ene glycol,

pol yet hyl ene glycol); solid carriers, such as, 35 for

exanpl e, natural powdered mnerals (for exanple highly

di spersed silica, silicates), sugars (for exanple raw
diffsmgat;ahaoho&ﬁfamdldegrm@sejngepaksbtbérsxﬂguxhams histamine-

& e 3 f (£, xanp| .
Secrg%ﬁy8xyé§h3¥%ﬁ§n¥&%ﬁy agﬁ%§ V&?&E 851?, QQMF the expr§881on
of OGS O8EIO7RCHEPROOS/ D56653R144 egnghssis and storage in ECL

cell@O|ﬁ%xx%hhybﬁn%dEHEHéz%ﬁ%ﬁﬁda@%@@r§f abkylsylbphonatestion in
and aryl sul phonates), dispersants (for exanple [ignin

mammgdFph e madqﬁﬂhﬂ%?grnﬁqnd%ﬁﬂ4?ﬁ§%%9 s?%?chcaﬂdentratlon of

actipel peilnoyl pyeeekidone) |ubricants (for exanple
magnesi um stearate, talcum stearic 5 and sodi um
| auryl sul phate) and optionally flavourings.

In aAdmmilstir atmiordimegntbe ther pedseuntt iimvere iusuabromaintes , the use

of a@'t%fv%rt@blcyeﬁ{?aegl%gl Yo fe@%f@t S%ablcy' a%s%eecleadéé/d bviilth use of

I'n the case of enteral admnistrati on,
the rrw%@@ttau A iviengddiet | oM iTe o mee ent fonedtlear rtéeétment of

duodbHilihep1addi t jyesasdchaag sedisumiei t raheercal€kHM or without
carbonat e and cal.ci um hos hate, together with various

HelligQBPFirGesPYsach 48 &t d?%f%ﬁ%&ﬁ@sb%?aF%esFﬁPXﬁrSlon rate
of igebkative andnfheakicken Eurhheﬁﬁerepeuu@nGaanksn such as
magnesi um stearate, sodium | auryl sul phate and tal cum
can be used 15 concomitantly for tabletting. In the
Neurcasesof aquBBus suspersi onswamd/artield xi dgdlotcerided  in  the

pathEBBy%E@ho%9”1BE3t%@h 98pn¥ahk Qusthé%tesﬁgEE?QEbY§§ Oﬁodulates

col ourln%s can be added to the active ingredients
neurgdgrLisHA F@rtheséﬁdﬁﬁwnenﬂﬁdﬁ@dﬂéﬁdimtﬁﬁ%@n§KF4?€@he to be

misredseatbgparient efidd s adgi pbstieat i on isQloutii onsc@fidde in which

ctlve I ngr edi ent suitable liquid carriers can
cere éOéﬁﬁpag q#gzgg%g % C%%%@%%E%t:f%l&%d ave been measured
revead@dn&age@bSetooéd@dﬁfﬁ&ﬂhreﬂndhpaCaSﬁtSfMMMHYﬂ@ﬂKRES@d CSF
dm ni.stratiaon, unt s o r OXi nmat e m 0. : :
e SR SLAED, BIPS, oL SoRor WY ELicdLon . st Bovonoric
drugl, Oragrkegntef %@d@l@@r@mlepe¢vxﬁ§nqqncﬂksﬂ negfifsget | yencordant

withl %tél S @Ndench tt he Gasesf- st efal t@@%@&ﬁéﬁﬁémoaf action of
t he dosage is approximatéely from 0. 01 t

antlﬁlsé(f:@%%?y dgwf%x.%& ePyheY bA1D261 306 Plﬁﬂ%ﬂlﬁl bobfects of

centwailght peamdaystd0ed NT  remarkably  resemble those  of
systemically administered antipsychotic drugs, and antipsychotic
drugs increase NT neurotransmission. This concatenation of
findings led to the Thypothesis that NT functions as an
endogenous antipsychotic. Moreover, typical and atypical
antipsychotic drugs differentially alter NT neurotransmission in
nigrostriatal and mesolimbic dopamine terminal regions, and
these effects are predictive of side effect liability and
efficacy, respectively (Binder, E. B. et al. 2001 Biol
Psychiatry 50 856-872).

In another embodiment, the present invention provides the use of
activity increasing effectors of QC, as selected with use of the

present inventive animal model, for the preparation of
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It may neverthel ess be necessary in sone cases to
deviate fromthe stated anpunts, dependi ng upon the
whoagosmbyght of the experinental animal or thepQBEPBN$/050532

or upon the type of adm nigbsration route, but also on

the basis of the species of 35 animal and its

i ndi vi dual response to the nedi canent or the interval

at which admnistration is carried out. Accordingly,
antipbsynmhpthe @mh@bdaﬂd/dﬂ1ﬁnﬂﬂthﬁﬁmEEitmame beésschhanphrenia in

mam L o e SRR Sed o @?B%?’é@%?ﬁ%%%%hé%?&%&%% the
concgptyppern P eClMIVE Ha¢éutonberexeeedad. | n cases

where relatively | arge anounts are being adni ni stered,

it may be advisable to divide those amounts into
Fertddiggp PO§|ﬁ£Q¥Qﬁkﬂ% BYBF 1 tife @%?"Fo? &drPRPStASt i Bhtated to

thyrbRrBgran nedileizrengt heicsammedosagel), atlwdefdnsn@ in seminal
ed. The_above reqﬁrks pl.y anaFggous i.n that

Plasfiige Ko exaip S90S PES hacRutital | Ofls ¥ivo showed
thatsﬁ@@1@kay%f&memmpor$anadeoﬂ@lﬂnama@uﬁﬂmﬁmqﬁsp%rm fertility.

Spec%ggé 2625 pages 59n§%%a@ﬁ§0h ag%lhﬂg%%ggrategonfertlllzlng

reference in their entirety he a
<lncap§@|lé§@¢é dexReIMREC TP presedriiavemi’onand deEwang . fertile

moreAqEHk%lgonnhﬁietH@ﬂeé%&@@@bn%a%%ﬁu@%tﬁQ%ﬂhﬂﬁdtﬁyt spermatozoa
erence to the foIIOMAn%aexa es. These exanpl es

do  ngle HBQ@FEBG&%@VQ@ tposEs IPSS | Ut r atPeRTARE 9o not
loseargenoil iniended teotliam.t Thesscopsckhsefs t Bee mimicked, and

1ndeﬁgv%ﬂ}H&§H:%Ltqgu9h S %%H%IC ngns h ée beeﬂa%ﬂ?'?%e adenylyl
, SucC ter are ehde In a eSCFIptIVG sense

cyclamd nofCi dcAdar posesa bf tianictidomn Refarternge BEBarpl e FPP and

aden$81ﬁéepﬁ5@E'oBe%E HEH@QnangoPaQQXnggk%o Eﬁﬁb S&%@BU%tlon in
media Pichia pastoris strain X33 (A0OX1, AO

lncae§@atﬁ6ﬁdtrré%1e¥®r@§§| Gl Humal GO wasPgFewALed Jde11s, witn
FPP tWeaRsfened ot analMzed Aceef diNth t&3dhEsine receptors and G

proteins to achieve regulation of AC. These events affect the
tyrosine phosphorylation state of wvarious proteins, some being
important in the initial "switching on", and others possibly
being involved in the acrosome reaction itself. Calcitonin and
angiotensin II, also found in seminal plasma, have similar
effects in vitro on incapacitated spermatozoa and can augment
responses to FPP. These molecules have similar effects in vivo,
affecting fertility by stimulating and then maintaining
fertilizing potential. Either reductions in the availability of
FPP, adenosine, calcitonin, and angiotensin II or defects in
their receptors contribute to male infertility (Fraser, L.R. and
Adeoya-Osiguwa, S. A. 2001 Vitam Horm 63, 1-28).

In a further embodiment, the present invention provides the use
of activity-lowering effectors of QC, as selected with the
present inventive animal model, for the preparation of
fertilization prohibitive drugs and/or to reduce the fertility
in mammals. The activity lowering effectors of QC decrease the
concentration of active [pGlul]FPP, leading to a prevention of

sperm capacitation and deactivation of sperm cells. In contrast
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manufacturer's instructions (Invitrogen). The nedi a
required for 25 P. pastoris, i.e. buffered glycero
w@ BM&d37160npl ex or net hanol (BMW) conpl ex nedpOIVEPENE050532

the fernmentati on basal sal t3¢ medi um were prepared
according to the manufacturer's reconmendati ons.
Mol ecul ar cloning of plasm d vectors encodi ng the
human QC 30 All cloning procedures were done applying

it ctdrdare sbbeoultdrathi b ogyit eehmd geresindroeféxpressi at QC are
[ . pPI CZa I vitrogen s

anterhe Sty o0 e O e ay Hae e i SooxpPaL ThRgreitity-
human QC in E. coli. The cDNA of the mature QC

In a%‘e%we'rn%m‘ﬂﬂotdqnfe‘?ﬁon 38 %ﬁeéé&?@%ﬂ%ﬁt{ﬁs@ YLD 4DE the use of
plasm d 35 encoded 6xhistidine tag. After

effeéﬁﬁr‘fﬁf iGatPon @fi ISCAeAG SChe it meFe ﬁéqﬁélel Rfgeent inventive
animpQCygode (WO 2004/ 098625)cpanth sithel and ng, &rie@ilfdaa@lmnt for the

ted into the expression _ vector e in
trea&%&?ﬁcﬁro%a%]??%léy%%“s%%fc%idCﬁPﬁaEFP“S R 29 SUppreSSlO“
of Z&ﬁBﬂiﬁﬁEﬁXﬁRﬁilEBEOOSﬁiEﬂrﬁ&Q 46rdpanstormatdon ©f Pneoplasia,

an ress | as wa
1nf18ﬁﬁ%9?&§d |ﬂo . o?ggbgﬁgégand %ggf?ged g@%é?%%h ﬁetaStaSlS’
melaﬂﬁ@ave@@@#@@@atsufo@%mqwm&%%meﬁ {drageay esoqshs, lung

fibrbBesexpression mlasidid usethn PPl CZaBrothtee graft rejection,
restrlct|on sites are prOV|ded f or Ilnearlzatlon

acqugy e SIS afl@l BEEXPCEUS T t HEPOE CHNRUMSHS! vid cell-
medléhéﬁenuﬁQMDitﬁG&ﬁdgﬁHﬂSﬁh 2030opgtpl asahes DNA wasi migration
roc Sgg%rl%eghmAt dgt I &ecipitated by et hanol, and
PTOCHPESEI ved i'n Stier e *déioni zed water. 10 pg of the
DNA was then 10 applied for transformation of
In LOoAPELENL gmbc?ﬁfﬁl@ﬁts Eﬁé' %r@%e%ltecﬂrf\%ctrl% %QVlde the use
accordln to the manufacturer's instructions (BloRaéi
of Séﬁ@éﬁpéﬁ wa$ defe aRSpl &£éSCEBAt al'AtAg 150 pgfm the present
lnveaeg%n ar@Re 1t mansd 0r Md + oBnuSiRgphhe thibaeayt zdedmedlcament for
pl asm d XleIQed sever al hﬁndred tr sfo nt E
o*FJa%"f‘UP% testt t HEPPEES DI hANE feféts‘i‘ F ?eécwa efulness,
1mpaexpde§mmmbswamnﬂbmeqnﬂstmehe<gﬁomnetgy 2de el 110n,n impaired
autofLEal duhes contalping. 2 M, AL ATLeIELds. LBS  impaired
St was centri fugé resuspen ed in B
IGQUé@ﬁﬂannpﬁgbOdS i&n@ﬁﬁanol This 20 concentration was
mai nt ai ned by addition of nethanol every 24 h up to 72
h. Subsequently, QC activity in the supernatant was
PolygétiépRiAed. FHE PrresSéivce dﬁltrm§§Y%ﬁ%%lpr%%%?%l%%s lead to

neur@@@&bh@edt@yemesaeearbb@e anabmehs uabng aRoabki bodyvintington,

i rected agai ns 6xh ne ta agen
Par KRG TS AR Bd Ve AUNEN, OO 2 ST VITS BrBeEhgbopbererore
remafios fuﬁghee;gxpemmhemWs andﬂkernﬁnkaﬂmmmcdkuge&seekeles of
n i Lmen pressi.on - Lo s
oL, SIBLERRL, | RoBeLSEronb R BLPr SPRLoD BRebBIh *BBianation
endow@ﬂécmleaésmtaal lay @5U BesEr Y bedl i hemheyt pbekida Bollowed by

pyro%@ﬁ%ﬁb@%' O RHRGESS Jwidel ihas’ridnd trogen}ye pathogene81s
riefly, the cells were grown in the fernentatio

throBgQalQ¥ﬂm9?gﬁ&ﬂlHﬁQﬁﬂKﬁ%ﬁ&@ﬁ%%FMﬁ%Ea?FgﬁEysalPgdrﬁﬁaOblClty’
amylotitibgghyeergl, asatde seleceaxdentgource (phhed. Spolyglutaminyl

o0t QY BEaTENt T el bat chephAYE T OF “SBonC CACh. (BT Ciigd 4877

was accunul ated. Once a cell wet weight of 200 g/1 was
In %Chl@é(p@n f“di:ﬁ%b& mQBt@ %ﬁ%r e%ﬁ'e‘é‘ér} &9{ therefore
usi ng ‘ano ying a three-ste eedlng prof i
Provﬂéﬁsant@ﬁt|¢%efé? ﬁﬁéﬁcéﬁrﬁln@fon ppr%%lﬁﬁﬂéﬁyfﬂb with the
pressHbsequerbhlY veCeldrs maar e iemmved faomthe Wreparation of a
2008/ 087197PCT/ EP2008/ 050532 47 QC-cont ai ni ng
supernatant by centrifugation at 6000xg, 4C for 15
mn. The pH was adjusted to 6.8 by addition of NaOH,
and the resultant turbid solution was centrifuged
again at 37000xg, 4C for 40 min. In cases of continued
turbidity, an additiona
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5 filtration step was applied using a cellul ose
menbrane (pore width 0.45 pn). Purification of 6 x
whasiogiipe t agged QC expressed in P. pastoris pdheP2008/050532

H s-tagged QC was first punrfied by inmobilized netal

10 affinity chromatography (IMAC). In a typical

purification, 1000 mM of culture supernatant were

applied to a N 2+-| oaded Chel ati ng Sepharose FF col um
medi¢iménx 20fem Ritsr macireptrehat was ecgpathibradred wiitdease  and

- 0 buffer, pH 6.8, containing 750 nM
Hunt%ﬁgﬁﬁé{kg? g%?%\% rate of g m/mn. After vvgshi ng wth

10 15 colum volumes of equilibration buffer and 5

In 6QWE V&ﬁ%@ﬁnéﬁt e%‘hé' FE@EbﬁE Q%fvfe%rtl%%nt;?ﬂd\}ﬂgeé fMyeneral
hi sti di ne, the bound ein was eluted by a shift to

way g0 pi s phat éneedoflér tbﬁH L BYMEoht afAfF Ayl EB0 oMY cdly using
the aBdtl@Qerl Bestideneabdhe.resulting el uate was

di al yzed against 20 mM Bis-Tris/HCl, pH 6.8, at 4C 20

overni ght. Subsequently, the QC was further purified
Inhibytanhomiexeharn@ren@himamgrVa@hy canya Nbhec@Qedcalrunmially for

1,1ZS§bgﬁéﬂkhr8%Hh% Lot e i ddy dbabyeho  BuLern. (Bl8py, w. m. o

-containin racti on was [ oade
et i ngoa’f IJov@JrCa]t eCoEM4 282/, mi 2 32rhEd Tl unkiPRas dilfemnot inhibit

Qc, V\@l%@d Wt haequibhbragban duff erQCcomgalr%@g alof%e%éln%pendent
The el ution was performe y two gradi

e“ZYF@sdiBHSPgYu A -edti 1 ¥ br &ti 6h b&f9188r Lot n%@“2%2n1\/?532 8536,

Bateand, 3GQCcTV.Na€l d1n 3D @r Bicohanhstvoy upes, 11246-11250, Booth,
res ectiv F tlon of 6 re coIIected andthe
R.E. tJ’Ot yEvva?@a/\Onllal %@g %é)ﬁéz P%gE \ﬂ%r P&t ons’ cohfai nlkh%wn’ that
humahor@ﬁgeaods o@@amerenpm@le@C&ndac@nmemaﬂatie@ebylent enzymes, as
revel EEAM bt T 8hEON: nBOLERS shongrLebmsLoLages(-800) oc by 1,10-
gl ycerof was added to a final concentration
phenppghéprhings qlidhitqiFliied acestdi ng Mdtrﬁéynﬁtuﬁé@él@ﬁ and other
chel@rt@@lfsor&jnﬁr k@?|21thgzgr%§@tﬂé@li9iﬁén ( %ﬁ‘_adb@‘rjdby MtHrMnsthE@n metal
em .and_von Hi
TONSp, ﬁ”@%ey'An 5i*© BiMsctiem g%e“%ﬁec%zés O35l EgT e84 gh Sequence
compamdspuri f tcat i othof Q@metra]EdemindenTme mrrs,trrretmt showing a
Ln 0 [ M5, ce
consBRR 0N Eha rovaran Coreof TeaC LB agar SAtES atlan human
ocC. Pfleeeilmtewaczt@(rm 0@7519¢9@px>§pgeoswg51@5321e18 a@ipﬁ@sﬁl@@ bound
rmtﬁW%&§Hm$$&%mﬁw58g&%ymﬁq%ﬁuﬁﬁmém@@u%BQmubu;Qc
nd 1 % ethanol at roomtenperature. Wen the culture
aCtlF’é§é’hed an D600 of approxi mately 0.8, expression was
i nduced with 0,1 mM | PTG overnight. After one cycle of

Preffg%ggé: g%) gf%@éh%"ﬁ‘%/”% gé )ﬂ%@were Cse%ﬁ%‘és%%é%) ing methods

are lnerfrer],igpH GCO, 1¢]or;bmm¢nglasﬂ0hmvehla©lr andr 2naMQC, or Papaya

0 t el 0 S
C T by PR T tgat of a0 237080 g, E For o erectors
ldenﬁﬂﬁleﬁolbmédl%ﬁ astireeranpomappPys ng 1d4 abs fused for the
treatNArsepapatiaBksand hwRmiosaddisbienah 1§ ktr atihans.
steps applying cellul ose filters for crude and fine
preci pitates. The supernatant (approx. 500 m) was
Alsoappkb@ddéﬁt OaaeNu anbnahhmahtyt@ehaqen@a: 6axiR@lem) watrain the
tran w_r atnﬁﬁg lm n. . El uti of QC was carried out
\%/IgFH 50 Eﬁogphatgg baffer °¢ prgl ning 150 mM NaCl and
100 mM hi stidine. The QC- 15 containing fraction was
Thes%om‘i‘%%rern@ty%%sby H'é!vtlQn?' |§ rgﬂ{ 'beaﬂo “éé&@éﬁ@é‘ OEMQF arity to
rom papaya | at ex pa atex was prepare
glutgginglt W@%@DW@O@Q@WP@ se%?tﬂc\ﬁe1 Bilos§spBngiuman (further

namewwaﬂeﬁan@e@s@@y) mé@%mgtgéeglgﬁgﬂoo? mlﬁ @17659), mouse
rnouni , e a

iously reported neth
(GenBpgknia B aNiad2 458 o0t o F o B b s  (GenBank
di ssolved in water and centrifugated as descri bed
therein. Inactivation of proteases was perfornmed with
S-nmet hyl met hane 25 thiosul fonate, and the resultant
crude extract was dlalyzed ﬁdter dlaIyS|s the entire

. g o PNA NI o
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35 applied. Fractions (6 m) containing the highest
enzymatic activity were pool ed. Concentration and
whodoses7iehanges to 0.02 M Tris/HCl, pH 8.0 werBCT/EP2008/050532

performed via ultrafiltratizen (Am con; nol ecul ar mass

cut-off of the nenbrane 10 kDa). WD

2008/ 087197PCT/ EP2008/ 050532 49 Ammoni um sul f at e was

added to the concentrated papaya enzyme, obtained from
acceEhéohomce.XChBihgé265rDnMa@@rc@phyuSeﬁEpat dG&nfBialfnal accession no.

XM-O?%?%??%gittﬂﬁég ) BT Sophar 068 4 Fadt Fl o corumi 2t

(Genpphbdwacatesios md-mixi_ 0 Eldia 43 Dlrat @lovw t%eIzBmlanﬁ@ﬂeaﬁion no.

BTO2%Q|5f4§‘t €or 0,02 MhInioslHClenpH8¢0.n E Hd ontWascast 508 / 752
performed in three steps with decreasing

sequgpReentGettions of Samm]rﬁ@rﬁ&ém Péfeéer@h#wn / the/fi%%t sequence
idenstep a/l i peanlgradient mbeem gre@c@abli amreni UM 95% sequence
2 M10 Tris/HCL, pH 8.0 was applied for

iden léycé|ﬁﬁﬂlg8F&ﬁ¥g at a flowrate of 1.3 m/mn. The
second step was a |inear gradient fromO0.6 to O M

n ul 2 Tr HCL,~ p  Colum
the o n%lg%té agl?% oﬁl(rgrae?le %/b é%é I NO%he Ilast el %|t5| Further
discdpegdwesrcaivf €8l @ue chy aiﬁﬂ%fﬁge@ 02dMTr iforHMhege pplrotelns
(SEOS- @ngbsz 33 ¢eolugy volumes at a flowrate of 1.5
mM/mn. Al fractions containing QC activity were
pool ed and concentrated by ultrafiltration. The
Prefeesybt aric xamgenouso QCcwas stresedtat i-nvEHE idr nahre Qpctl’s
rqtei p_concentrations were d%tern1n

o1 B P hT ey Al oo Fonbar Gd Lo H <F andipit Curbgtl including
1sofobma|nedim5pthefbomsn¢haaamﬁaﬂ@nn&m 1MhesEEDNAID NOS: 15 to

, 28048RCOSOf AYmRBEANCE bl fo3hown LAASERLLD Napd2. ik 22)

the protein sequence is shown in SEQ I 13. 25

Ref erence Exanple 2: Assays for glutan1nyl cycl ase
Moreaq5ﬂé@éﬁ&é%iUQE@B@H&E% assayse Neasiyelenhgeweren are Opctl’s

d with a Bi oAssay Reader HTS.-7 OOPIusg&Perk

Seleé ﬁﬁlr) bra NovoSTAHE BVB EabtéBANnoP bgiBEY T e It gpncluding
isof3@mal, cyapkat és &ERBO0AD QORctlivity Was avalnwated (SEQ. ID NO:
22) fluoronetrically using HdA n-PNA The sanples

‘consisted of 0.2 nM fluorogenic substrate, 0.25 U

pyr ogl ut anyl am nopepti dase (Uni zyne, Horshol m
MostDeD;ﬂf@é(ﬁréc[‘ QceoMyThbs/ 1 npH 8- J cont ahning; Q. rﬂ\ée Opctl’s

nd an appropriately diluted aliquot of gg
SeleFFﬁ§1i@%“%oFﬁﬁe96PU§503%P51%&%W$aPioﬁW€%¥§3|%% ID NO: 15),
and wavekengths wer §03200410 nm The assay reactions were
initiated by addition of glutamnyl cyclase. QC
activity was determ ned froma standard curve of 13-
In thaphtiydaamd nespedefiassayecondet ionsadoneariis 66/846,244 for
i.ne L 197 / 00 3 -
spec%fl df@st&g&gata §§?§ 8§%e fégﬂat'éﬁén gpoé@%s%ié%ymes This
applggg@l%NASf #Gﬁpmoﬁalgmhﬁéﬁlm Rt ée@ﬁ@éﬂcﬁhe
descrlbed condi ti ons. In a second fluoronetric
QL was activity was determ ned 5 using
The ﬁgélnﬁSAl\?@]ﬁsc%e@bé%&f ai'tbae ﬁé%ﬁé%|%%Cw%dc%?F?%@l%%tmﬁtthOds can
work3Qy udddiad nptdeNVOSareaderf ayfm gt opkakes(BMG substrate of

Iabte hnal ogi Thesanpl esco S|stedofvary|ng
o coﬁ€3% tlgﬁgig %t flug}gbe 1 )subst at’e! olicffasing  the

convpysoghutcdmdt ahé¢avpeptedasestQeagem)f i@C 0(08sMive effectors,
actitLkSLEC, pH 8.0 containing 5
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10 mM EDTA and an appropriately diluted aliquot of QC
in a final volune of 250 pl. Excitation/em ssion
wowaeslognigt hs were 380/ 460 nm The assay react i POFERBNE050532
initiated by addition of gl3atam nyl cyclase. QC
activity was determ ned froma standard curve of 7-
am no- 4- net hyl coumarin under assay conditions. The
kinetic data 15 were evaluated using GraFit sofware.
The Spectowphot ofetthe gssayrof Qlvedbisnnavel Bssaymesrted into
u eter e et
acid %%gi&qs%bstedrlgptsgs é% {il\ﬁ %}pmrgggélg{%%%gf%ngége&gable acid
addl§p@@tﬁ@éh§ton€tr|calIy usi ng a continuous met hod, that
was derived by adapting a previous di scontinuous assay
(Bateman, R. C. J. 1989 J Neurosci Methods 30, 23-28)
The @@ﬁﬂﬁ%l%@ BbﬁtéﬁﬁPéuaéﬁy6ﬁbd€ﬁ%3én%%n5hﬁmIWéﬁyhﬁhzyhethe form
of ibHamphesccensbstadief sthesrespective QC substrate, 0.3
nv NADH, 14 mM a-ketoglutaric acid 25 and 30 U m
gl ut amat e dehydrogenase in a final volunme of 250 pl.
The Reapbuods wer erst artebly iaddittiom ofaiQandopuested into and
by ni ng tihe dec -
nsed A B T e footoci (1 00 ve e Gval jat ag Eurically
aCC@Qﬁébtlﬁe amzf%/n@@qihta@mu ¢PeyS30 Thes plet enafeled ¢2bhy aacceptable

saltSté&Q@fﬁle v Kfs agmopi &, under wBssAY £0Bdistiicons: g lchain is
npl es were neasured at 30C, using ejither the

PrOtQPEé‘FQAFWhB]? Pttus l&PrﬁﬁéllgunPFseoY%%F f PSThFECARpresentative
orgaheadesr f dmavigaropl atesdsKi het leddathey dvasravaliugt etdlydrobromic,
percHﬁﬁ % C}aFl softmare 35 Inh| |to oassay

[

F
forSP Plng{ tﬁe sanple conBosF%|0n acet&ﬁé sgrOplonlC’
glycadidesclibedc aboveiciexcopt mborithe putative imehiili tokgrtaric,

c1tr99”p0und added,, For a rapid fest.of . QCinhibifLon,necy1fonic,
afpl es contained 4 mV WD 2008/ $8 7197 PCT/ EP2008 050532
hydrswéithﬁﬁésrléégééﬂfve PaprpReor . Aol e substakit®e  pamoic,  2-

naph@ga%ﬂb&@&mﬂl@t 1 ?ntcﬁqre@@ﬂ&dld nvestigabheRsnekul famic,
i nhi bition and t

erm natian Ki - val ues,
SallFH FGence B?C?ﬂ@r?ﬂﬁFblto?ron tqﬁiéﬁBHHQ%ﬁ%fjéhzyn€§ld' ALl
pharmBSeumvesﬂﬂgatedcéptsblelnaey®rya@ﬂse;omhemfu5 vMas 0 of the
infl.ue nz t h n bI in h
com D e o er REASETon S e O T BE BTG Pe Snbraced
by thehibirer yfcohssantiveasieval uated by fitting the set
of progress curves to the general equation for
conpetitive inhibition using GaFit software. 10
In vReferéndéeamie %?lﬁﬁﬂﬂﬂsﬁ¥ﬁz@%E%?%%e%@?oﬁﬁ??ycompounds and
the Matploxnassiist ethd asem Ctgﬁ%kﬁéi@néapmﬁla&h@ﬂeﬁéﬁsa Eomgound is
spectronetr s.carried out using the He tt-Packar
retedB55s P Tl Sctom G W ad 1 Noh SRR | g 1s also
inteanalyzeprovhged nstuctiment wassedquipped waphrapB83Ztamunder the
| aser, a potential acceleration source (5 kV)
Clrcah%Egg?g8 n1fI|ght tube. Detector operation was in the
positive-ion node and signals were recorded and

wherbl {18! edoppbRgdse @Y% 23! di gictals stor&@g€ion have at least
osci |l oscope |inked to a 20 personal_ conputer. Sanple

one (Gl wePBLRFxed Wi ¥ hMeguatC VOl LS bf SEhE Enet | ?nantlomers
Whe reolttti @j@mpE@rnd@itpfd%e&fﬁ Lﬂwwrbﬂ\ﬁndlﬁédcm DA ers, they may

.pr.e I vi ng,.30 di_hydr oxyacet ophenan
addle.APg H) e [f 1C<'ﬁsat ml?mshy oge% ?t?%tg Sers%ood that
all @Eb@kaﬁmeIE mndnmmxnﬁnasIEﬂékd@ﬁT@Melanmam@a8$adlwithin the
scopgl V)O'f Atshréal lprvecgé%ffe linvention. Furthermore, some of the

crystalline forms of the compounds may exist as polymorphs and
as such are intended to be included in the present invention. In

addition, some of the compounds may form solvates with water
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25 pl) of the matrix-analyte-m xture was transferred
to a probe tip and i medi ately evaporated in a vacuum
w@ basieri9f Hewl et t - Packard G2024A sanpl e prep aBCEEBIN$/H50532

to ensure rapid and honogeneous sanpl e
crystallization. 30 For long-termtesting of
A ul -cyclization, Al3-derived peptides were incubated
in 100 pl 0.1 Msodium acetate buffer, pH5.2 or 0.1 M

(1.eBi sayidistdnif f err, qhhiord atrg30€Cc Peptvaless wenedappldtedsolvates

[ 5. 3- 0 33: 214 -
are D3 nifNerans. Thefh P it haldana 2 pogege of this
invepfyigase of Al133-2la, the assays 35 contai ned 1DVSO. At

different tines, sanples were renoved fromthe assay

tube, peptides extracted using ZipTips (MI]ipore) , ,
The RKIGUHS t ol PREUARAREF dctirfer 31 FecomfEndat Fon®e mXefined 1in
the Widrh natrtxesol thicon tek, 1l o v)nanddsubseguedd wdes used for
fheiTBSS X\DﬁOOS/ 087197PCT/ EP2008/ 050532 52 spectra
Slfetbriéd: 'NégGhtPYe control's contained either no QC or

heat deactivated enzyme. For the inhibitor studies the
S 0 | wa S.
o o S L SO, 2, et L0 2P Besp method
of PyevAnfidazole B¥e2t M 1210o08 1 fhenamdioltiate)y modulation of
the Referenggndxammle 4y mini ng Qogh;MIri ngy QREeM@Shereof which
isolated fromnpurine insulinoma cell line 13-TC 3 10
Comppd SRE- pERIRT RS pt T Aerd e Fitved fr onv B Pt at i V& mifichePresent
inveQCicbBNAr whhebhmwasudepasi tethdas itthensuctieetédd in a quantity
ana d8tabase as ently AKOL7S98 and sub-cloped {nto eetoloar che
p CRSE | pt CAN K( r(aé%:enbﬁﬁ i ng T |
condBitgohemzstdiy 4H(40)y ,13415- 0 B424pt NMpviene iQpctirasludsed the use
of tﬂetrghﬂﬁgdﬁagngﬁﬁxﬂﬂﬁgesiﬁ§eﬁgﬂ@ﬁlS%gmﬂnt%eggnSEBEEEsponding
I.e. a gene 15 cassette (SEQ ID No:9); the am no acid
Phar@é&@éﬁéé@é%h@ﬂﬁﬁ@?ﬁbﬁ@ Plﬁo:Q@@lt}%i r$gﬂc¥f_ fEMRe for the
prep&athenpoifNer snddrcdngelation fe thewpeni seash ngrétem®Bnt of a
of . mQC were 20 desi gned Uiln PubMed nﬁcle tide entr.)é
condaky 7598 &AL nEYt hBOpEtatio8 ThHe pHrmepctivity

subjsequenttes weneoasdf aladyowse sdmseibStered to a patient by any

ATAT T (Sl | D, | 11); .
con STETEATCRATSTCHCH AR, (SO LA gy 2imites
to, ((SEQavVBNNOsL2)ordiot abuRNA #eousol anedafireomihari nentradermal,
pareh@%&%ﬂngﬁe cehbihibRe BsTCh3 reelkl s 25 using the RNeasy

Mni Kit (Q agen) and reversely transcribed by

Super Scriptll (lInvitrogen). Subsequently, nmQC cDNA was
In antiAfdred oprardriddS gt io@n ohpdenefatedopy odild HAvention

1 %ﬁ%o pl reaction vvi%h ngcul ase Enhanced ‘ . .
relapRE- potymeP 48N ¢ SEF At G9ene) CiRrSertéd Srnt o PR PER O savy
mediSemept sCAMhGltomiong avectadr (<Statatagens)mamendeoff ted 30vention
or %@&q%%%'e%&-.T%Stf&ﬁ_\ﬁ{ra%ef‘&oﬁﬁ‘fggwgnt%&Pt HhE or more
was anmplified USing the priners

pharAFACTOCAGAARAGACEC TECAEGCAGEAGAAGE R SEQL | BONOERSY -

(Xhol, sense) and 5 ATATCTAGATTACAAGTGAAGATATTCCAAC

(SEQ I D NO.14) (Xbal, antisense). The di gested fragnment
The RAsIMPGaPéd CPtt & ARE SVectors PREzUB T FPdifagatedt nthe form
of ar@otérandoveréhtedaby ffequanaiirg Of ahlie sensei@ndppropriate

in a

antisense strand. Finally, the_expression plasmd S
= ERear iFed st igP Bl Bt e pi fat ad. Tarid St of et hte [ 1one that
may -20@ntain appropriate carriers suitable for oral
administration. Preferably, they are in the form of oral

formulations.
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WO 2008/ 087197PCT/ EP2008/ 050532 53 Transformati on of
P. pastoris and M ni-Scal e Expression of Murine QC 1-2
w@goosfosTibasm d DNA were applied for transfor maPCDRPDNS/050532

conpetent P. pastoris cells1by el ectroporation

according to the 5 manufacturer's instructions

(Bi oRad). Sel ection was done on plates containing 100

pg/mM Zeocin. In order to test the reconbi nant yeast
The cé@ﬁestupsn<mQC<gXpr&nﬁﬂmﬂtyremﬁnﬂhﬂuﬂﬁnedmuaaqyndeg to the
: . 24 n I be L0
invel 2t oflalal. Phe SEELPaBs Snt PFLDes Andoredlspanton otrable
formuﬁaZlﬁh81OOBMW¢QﬁmﬂkﬂUW$m GK@@%Qﬁﬁ$anﬁ$ ppgbitors or in
comb§BAEERLr at{, 0py Was; it al ned b%d%%@ﬂéﬂ@é(ﬁ pethanQlipstrates,

every 24 h for about 72 h. 'Subsequent| QC activity
inhipdteRe éﬁbe@%aﬁéﬁﬁeﬁééoﬁeté?%HQﬂﬁif E?@g%énﬁhéﬁf antibodies of
thosél splayed phecdigheshaactiadide Wehe Cj@owbi@inf ubhBehtration

exper.i me S and ferngntat 'Hb 15 Lar e Sca 2

d<si on and BEPPEFEatifon 8t MIYFRE
adjuSXpmesﬁmmanmf1m@@mMﬂmqkﬂﬁ(ﬂdnﬂhuremt5 inde@c$®ases, it being
posséEEQStaqn lﬁ%réﬁéﬁﬂéf”0t§§h'a®@ é“”?ﬁal gﬁﬁg?nylntolerances,
mentation was carri‘ed out in basal Salts nedi um

alleggpprenent edniehfeciée salts at pH 20 5.5. Initially,

bi omass was accunul ated in a batch and a fed batch

phase MAth glycerol as the sol e carbon source_for

The ZBIRCWH h. < Expr 635116t lof ThXeWasdi ficEitaeed by activity as a

funcrebhanaod teﬁélngh@cmmyhj¢p5m arbht eenst epepriafdnlte is thereby
reconmended I nvitro or a tire fer
1o BT CR0F oXT hal el G Mo S oRERIBRE Ly - car] <o ikhd
81tuamnbndut® MEKEGREﬁDVéHEfI@nﬁbﬁe eC- @@muatn@m@Clselyy on the
one S&é&ﬁ{na aat g@éetdy\no?eqi'ﬂ%ntdr%e@egtf“ gfﬂ%trf Ognét eRs e other

8000 x g for mn an
handve§%€%tﬁVé@VlOPoﬂIBu@qq%%&l@ﬁd tHP Serrent athen isrigieity of
actiwas diluted with water to a conductivity of about 5

nS/ cm and applied in reversed flow direction (15
nL/ m n)
A preferred treatment method according to the invention

e 1t possible to

1Eg1v1dual

represents a new approach for the prevention or treatment of a
condition mediated by modulation of the QC enzyme activity in
mammals. It is advantageously simple, susceptible of commercial
application and suitable for use, especially in the treatment of
diseases that are Dbased on unbalanced <concentration of
physiological active QC substrates in mammals and esgpecially in

human medicine.

The compounds may be advantageously administered, for example,
in the form of pharmaceutical preparations that contain the
active ingredient in combination with customary additives like
diluents, excipients and/or carriers known from the prior art.
For example, they can be administered parenterally (for example
i.v. in physiological saline solution) or enterally (for example

orally, formulated with customary carriers).

Depending on their endogenous stability and their

bicavailability, one or more doses of the compounds can be given



10

15

20

25

30

35

30 onto a Streamine SP XL colum (2.5 x 100 cm
equilibrated with 0.05 M phosphate buffer, pH 6.4.
wakdsnsaIMashi ng step in reversed flow directiPOT/MPI008/050532
equi l i bration buffer for 24gol utm vol unes, proteins
were eluted at a flowrate of 8 nL/mn using 0.15 M
Tris buffer, pH 7.6, containing 1.5 MNaCl in forward
35 direction. QC-containing fractions were pool ed and
per ammpniumstddat ecadoddi 4w athenalecoreenhpatmedhsatidn of the

fx . con d .
oloolf, gHiECLE WA S2ah | QRMES SARlAPC Ofb Sadle PHYbe 4o humans
may e/ im. t BoundngeCowas’ was et wii t - 01 0BIMEoWB50.0 mg per day,
pref%Q%%ﬁ?SE%Q%EQJG§B§§Q8é§59é§8t56.QEO%QhQHﬁ)bM&f@f,Cthound per

cont ai ni ng M anmoni um sul fate for 5 col um

kiloggpines RAAYeFGE&8Tin reversed flow direction with
0. 05 M phosphate buffer, pH 6.8. The fractions

cont ai ni ng nMXC were_ pool e d desalted overnight by .
BY SIS g rot O 005 Mo %, & ph 7 6. CAf ferlple it could
be polseipllewas adjeustread d0 8l Cebyaaeldet i oncaf MaBiandns selected
appj.i ( 1 n) no Bi o
eron R, (ot LT O 98RRrREatho, Syl L © Jadlace,  Doun
Syndgpag » usiagyl el | PBRrachonPdidttera, nbEmwasaeél Red usi nfementia,

HunttRgreame bufferscontataingi@el8MMall goEtacti @R$icer with or
exhlbLtlngeQC activity were 10 pool ed and the pH

W/0 adffGLE8PE6TT 4 KRYATHT ti o I MBi s- FAtdoHsHES, pRYchotic
cond®t@onBfC yEsi sdbhtenad, 4i€fkoriuptyo hdmpitdsidor inflammatory
long-term storage at - 20 _C, 50 % gl ycer ol s .added. L
host) S pRRTS PRI MENT RO CAREVIONG TOUT THE PRVERTEON | crthritis,
atheExanpkeotisd oniesgeofostilse t rlamsgenitovesteor liver fibrosis,
rena@TGEg%gﬁggg,Th%rg?EtoEeﬁgggiBQNA b@qBEQBdSCEhﬁhnganﬁeficiency

(mQC K10" 1s an aliquot "of circular plasmd DNA |t

syndgghitai ns'Rhe’ SheAUFEAdnPTF afe L 20MEOREFS6f HityHe responses,
leukQPGt cas oW abaMe Wsigithtard B06OHEAENIIAY the endothelium,
. additignal restriction sites.. This a Iified.cD@A was .
TRa Aedr t 800 nt b7 tHES vetISISHPER et it CAM SRE4Y € omeostatic
requ( Stiahagefe)endayt heeBrbbldest ri ctpohrsdt etseenBiqgufenction,

: 1A) ., 25 Th liver | asmi verifie .
lmpa%éé ri%ﬁfg%ngﬁalégpgﬁﬁﬁ% néﬂkgorgaﬁ%%%&%ndgiﬁg}?t%%% of body
fluidgpect ed di gestion profile was obtai ned and no sign of
degradati on was observed. Due to the additional Sphl
restriction site within the 5 -priner 30 that was used
Furthge, ORY i 3ohhti orcrthe RbEPEFeTaciod sequeRteVATE Had @ mammal

it mﬁlmibégrgﬁﬂsfblkt?seopa@ﬂﬁn@mt E@@M@ﬁn‘t@@tﬂaéﬂl tract cell
start codon (see figqure 1B)._ lf thjs cDNA cassette. is

ool G B 8l Aans (TG 1 prBvaleretRF SoRAdRt] ond- i . mucosal

cellwi || ¢padhéedbial franellshi ft aicmtehe drads| ateoretion and the

diffgggﬁ%ﬁgkﬁokh%dAg%fé £98d§@95g parietal cells and histamine-

secreting enterochromaffin-like cells.

In addition, administration of QC inhibitors to mammals may lead
to a loss of sperm cell function thus suppressing male
fertility. Thus, the prevent invention provides a method for the
regulation and control of male fertility and the use of activity
lowering effectors of QC for the preparation of contraceptive

medicaments for males.
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35 recognition site had to be renoved before the
assenbly of the pronoter and cDNA in the transgenic
wo easos71eoul d occur. WD 2008/ 087197PCT/ EP2008pOB8BRAS/050532

55 For this purpose, the Qagt cDNA cassette was

isolated via the restriction sites Nsil (5') and Notl

(3') and was inserted within the cloning vector pBlue

Script SK+ (Stratagene), which was |linearised using
Furthhempest riloyi cdrenzyamee Potd afdeNatdrg( seé 50€1 gurel @)ty to a

e li [ 0 ilz/Pstl- angs. | t :

mammégle%?oﬁ%%% ?%% %ﬁ%gﬁ$g%inaoﬁﬂ%§?é%§§%gqie% %ﬁéﬁﬁ%ﬁgtlon of
myelefidt hgogeartoATGEof sthe Qoct - ORF i ntact. Afterwards

the nodified cDNA cassette was isolated via Hindll

and Notl fromthe pBlue Script SK+ backbone and ,

The crEEPPEE S MEGar S ELY diP Vet of "af by don accordingly be
conveehlkai ni Ny traﬁ Qﬁ@'}hﬁé@ﬁm]&gov&ﬂd e Bg%{eﬁgiyﬁcsi gBahventional
s ences within the_pcDNA3. 1. vector ckbone ,
formp Ay TP agen Coet 11 Gaf e 27 Pt r'ebiqiTy prashies, dragees,
pilleontaiprs gile 1ORE ,of gtdmeuhes | neegbabtanmi, nydyrypept | dequid, solid
and SYSLGRIANS] ecase gepe donastyeam.ofi Lhe URAUdOSIohs, using

. 15 overexpressing pronoter cassette and upstream

inergy t heOBGHPPOFyA sPligmalacahiel ¢abhggerfid hedchor Wwagriers  and

addinaged pl& CAG1WEGcsTherpl agahd pPI& CAGBREC WaSmulations, the
verifi ed b%_restrlctlon anal ysis (see fiqure and

3) .
therg@aagﬁggﬁé fﬁ%k¥?ﬁﬁ§§émW§Q%ﬁ@ﬁr £E BART6E DG Y eIt 1R @
concEnamathenploas b haclklorze st ngn an. Apakl BoDraaldy weight, more

precEeshalolion doubl esdigest. Bxagpl e & SeAUENOe niycure, that
verification Relevant 'j unction régions 0 e
is tpansgeni ciconstowrcts pTGIGAGLI2E MO mertdievenmehitedniey dosage

1at i PNAcSeguencing.;fahl e 1 shows the sequences of the
prinmers used. The obtai ned sequences of the cl oning

junction fragnents are shown below (SEQ ID No: 1, SEQ
The | BuMotadresThese seguences confiddmddnerGor riect the form of

insertion of the ct . cDNA cassette. 30 Tab. 1:
drageggue ity Si’ne?&ﬂﬁﬁ%S&@t?éﬁ@@éEQt? Rer: drops, syrups or
alsopeBNA3phoElhori&ET o TODsCEGsEACsATEYFO0 CCG A - 33

35CAG Pr-F15' - GOT GGI TAT TGI GOT GIC TCA -3'4

pcDNA3. 1- R15' - GOT TAA TGC GO0 GOT ACA -3'5
The formulations may be advantageously prepared, for example, by

extending the active ingredient with solvents and/or carriers,
optionally with the use of emulsifiers and/or dispersants, it
being possible, for example, in the case where water is used as
diluent, for organic solvents to be optioconally used as auxiliary

solvents.

Examples of excipients wuseful in connection with the present
invention include: water, non-toxic organic solvents, such as
paraffins (for example natural oil fractions), vegetable oils
(for example rapeseed o0il, groundnut o0il, sesame o0il), alcohols
(for example ethyl alcohol, glycerol), glycols (for example
propylene glycol, polyethylene glycol); solid carriers, such as,
for example, natural powdered minerals (for example highly
dispersed gcilica, silicates), sugars (for example raw sugar,
lactose and dextrose); emulsifiers, such as non-ionic and

anionic emulsifiers (for example polyoxyethylene fatty acid
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WD 2008/ 087197PCT/ EP2008/ 050532 56 WO
2008/ 087197PCT/ EP2008/ 050532 57 Exanpl e 3:
wasdoslogiishi ng t he screening PCR To establ i sh tpPer/RBeR08/050532
screening for the genotyping of the generated
transgenic mce, two priners were designed anplifying
5 a specific PCR product of approx. 1585 bp fromthe
pTG CAG mQC DNA (see figure 3). The forward primer
esteCAG Rre KlofBEOM ¥ D2iNo: ﬂEﬁt@ind$csbeEifduhﬁﬁaﬂi AlkhésGAGhonates

r er .S an S 67 FE
and %géégﬁBﬁﬁgsggﬁ%;ddsgh%$%l %ﬁé EéﬁEpo y sequgﬂ%gﬁéf sulphite
liquphe, QuestleDNe thiskett e. S‘F@r@dilnfalﬁ% tavaity ilvey ligyrrolidone)  and

lubr%%%%%@'WQO@CBQé%ﬁﬁgfﬂéﬁﬁggldh5%%5%%&&@ a%ai@@mleggearlc acid
genom ¢ DNA, the transgenlc vector DNA was serially

and épﬁap@dlﬁpFleﬁPéppﬁﬁe geRENPRtERAS LFHe fpAVRBE 1RIS -
sequences and the optim sed PCR conditions are |listed

.in table 2. Figure 4 shows .the result.of the
Adml&éﬁ%r‘f?u RUREY eeﬁb 150%6%8%2 PR cohdi titdTs ofSihe Marner
prefScreéni rg RCR INameSequeneet GAGE Py, FSpec@BT1@GChEALy. In the

case% %e%?l %%&s%&@ggﬁ T%b%g%e' mEEC JoTnTta%‘ Waddition
to the mentioned carriers further additives such as sodium
citrate, calcium carbonate and calcium phosphate, together with
various additives, such as starch, preferably potato starch,
gelatin and the like. Furthermore, lubricants, such as magnesium
stearate, sodium lauryl sulphate and talcum, can be used
concomitantly for tabletting. In the case of aqueous suspensions
and/or elixirs 1intended for oral administration, wvarious taste
correctives or colourings can be added to the active ingredients

in addition to the above-mentioned excipients.

In the case of parenteral administration, solutions of the
active ingredients using suitable liquid <carriers can Dbe
employed. In general, it has Dbeen found advantageous to
administer, in the case of intravenous administration, amounts
of approximately from 0.01 to 2.0 mg/kg, preferably
approximately from 0.01 to 1.0 mg/kg, of body weight per day to
obtain effective results and, in the case of enteral
administration, the dosage is approximately from 0.01 to 2
mg/kg, preferably approximately from 0.01 to 1 mg/kg, of body
weight per day.

It may nevertheless Dbe necessary in some cases to deviate from
the stated amounts, depending upon the body weight of the
experimental animal or the patient or upon the type of
administration route, but also on the basis of the species of
animal and its individual response to the medicament or the
interval at which administration is carried out. Accordingly, it
may be sufficient in some cases to use less than the above-

mentioned minimum amount, while, in other cases, the mentioned
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Reacti on M x Reacti on (PTG CAGMX) 0.1
/ 1/ 10copies Step Tenp. Tinme Cycles genom c Mouse DNA
was@sng7ibenat uri ng 94C 120sl x Priners 10 pM PCI/EP2008/050532
45

upper limit will have to be exceeded. In cases where relatively
large amounts are being administered, it may be advisable to
divide those amounts into several single doses over the day. For
administration in human medicine, the same dosage latitude is

provided. The above remarks apply analogously in that case.

For examples of pharmaceutical formulations, specific reference
is made to the examples of WO 2004/098625, pages 50-52, which

are incorporated herein by reference in their entirety.

The above disclosure describes the present invention in general.
A more complete understanding can be obtained by reference to
the following examples. These examples are described solely for
purposes of illustration and are not intended to limit the scope
of the invention. Although specific terms have been employed
herein, such terms are intended in a descriptive sense and not

for purposes of limitation.

Reference Example 1: Preparation of Human and Papaya QC

Host strains and media

Pichia pastoris strain X33 (AOX1l, A0OX2), used for the expression
of human QC was grown, transformed and analyzed according to the
manufacturer's instructions (Invitrogen). The media required for
P. pastoris, i.e. buffered glycerol (BMGY) complex or methanol
(BMMY) complex medium, and the fermentation basal salts medium

were prepared according to the manufacturer's recommendations.

Molecular cloning of plasmid vectors encoding the human QC

All cloning procedures were done applying standard molecular
biology techniques. For expression in yeast, the wvector pPICZOB
(Invitrogen) was used. The pQE-31 vector (Qiagen) was used to
express the human QC in E. coli. The c¢cDNA of the mature QC
starting with codon 38 was fused in frame with the plasmid
encoded 6xhistidine tag. After amplification wutilizing the
primers pQCyc-1 and pQCyc-2 (WO 2004/098625) and subcloning, the
fragment was inserted into the expression vector employing the

restriction sites of SphI and HindIIT.
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Denaturing 94C 30s dNTPs 0.35 mM Anneal i ng 60C 30s
35x Reaction Buffer 3 2.25 mM Extension 72C 120s Long
weEz@ans7192. 5U Conpl eti on PCT/EP2008/050532
46

Transformation of P. pastoris and mini-scale expression

Plasmid DNA was amplified in E. coli JM109 and purified
according to the recommendations of the manufacturer (Qiagen).
In the expression plasmid used, pPICZOB, three restriction sites
are provided for linearization. Since Sacl and BstXI cut within
the QC cDNA, Pmel was chosen for linearization. 20-30 upg plasmid
DNA was linearized with PmelI, precipitated by ethanol, and
dissolved in sterile, deionized water. 10 pg of the DNA was then
applied for transformation of competent P. pastoris cells by
electroporation according to the manufacturer's instructions
(BioRad) . Selection was done an plates containing 150 pg/ml
Zeocin. One transformation using the linearized plasmid yielded

several hundred transformants.

In order to test the recombinant yeast clones for QC expression,
recombinants were grown for 24 h in 10 ml conical tubes
containing 2 ml BMGY. Afterwards, the yeast was centrifuged and
resuspended in 2 ml BMMY containing 0.5 % methanol. This
concentration was maintained by addition of methanol every 24 h
up to 72 h. Subsequently, QC activity in the supernatant was
determined. The presence of the fusion protein was confirmed by
western blot analysis using an antibody directed against the
oxhistidine tag (Qiagen). Clones that displayed the highest QC

activity were chosen for further experiments and fermentation.

Large-scale expression in a fermenter

Expression of the QC was performed in a 5 1 reactor (Biostat B,
B. Braun biotech), essentially as described in the "Pichia
fermentation process guidelineg"” (Invitrogen). Briefly, the
cells were grown 1in the fermentation Dbasal salts medium
supplemented with trace salts, and with glycerol as the sole
carbon source (pH 5.5). During an initial batch phase for about
24 h and a subsequent fed-batch phase for about 5 h, cell mass
was accumulated. Once a cell wet weight of 200 g/l was achieved,
induction of QC expression was performed using methanol applying
a three-step feeding profile for an entire fermentation time of

approximately 60 h. Subsequently, cells were removed from the
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72C 600sl x Reaction Volunme 50.0 pl The
pTG CAG mQC DNA was still detectable at a dilution of
w@2d08087y7 per reaction mx, confirm ng the PCRPGL/ERENS/050532
is sufficiently sensitive up detect an integration
event for the screening of 25 potential founder m ce.
WD 2008/ 087197PCT/ EP2008/ 050532 58 As shown in Figure
3, the ApaLl/Dralll restriction sites allow the
QC-cbnhansgenigc arstrratcintDNAyt @ee risologttedf rom hé0xg, 4°C for
| asm e h asm T . i
15 "gingegh%dq%cbgggh?%}%%gﬁe%?ng't%hé%yrcggj |nog{ 3%3%21\%%%}1’ and the
resudiczad fragmehtsawiltide vasl aeedrs fagddpwacfinedhtf 0 7000xg, 4°C
for MiErQhfY ection ibntQ Mouse-QocyLess HEUIIBNSgeni=6 additional
.. construct pTG CAG n)C, generated in Exanples 1 to 3 as
f11tERGWANabOVEY WES iﬁP@%f-%@ itht'g'q hé nefelptomticIspigme (pore
widtheot ubi zegoocyt es. Fol | ow ngoverni ghtcul tivation, the 10
resulting two-cell enbryos were transplanted into
pseudo- pregnant foster nothers. The m ce born were
Puridhapadber bsed kohikrtandsgenéapgbdgpat eeprbgsPGRin P. pastoris

The aﬂﬁgy%baged QC was first purified by immobilized metal
affinity chromatography (IMAC). In a typical purification, 1000

ml of culture supernatant were applied to a NiZt-loaded
Chelating Sepharose FF column (1.6 x 20 cm, Pharmacia), that was
equilibrated with 50 mM phosphate buffer, pH 6.8, containing 750
mM NaCl, at a flow rate of 5 ml/min. After washing with 10
column volumes of equilibration buffer and 5 column volumes of
equilibration buffer containing 5 mM histidine, the bound
protein was eluted by a shift to 50 mM phosphate buffer, pH 6.8,
containing 150 mM NaCl and 100 mM histidine. The resulting
eluate was dialyzed against 20 mM Bis-Tris/HCI, pH 6.8, at 4°C
overnight. Subsequently, the QC was further purified by anion
exchange chromatography an a Mono Q6 column (BioRad),
equilibrated with dialysis buffer. The QC-containing fraction
was loaded onto the column using a flow rate of 4 ml/min. The
column was then washed with equilibration buffer containing 100
mM NaCl. The elution was performed by two gradients resulting in
equilibration buffer containing 240 mM and 360 mM NaCl in 30 or
5 column volumes, resgpectively. Fractions of 6 ml were collected
and the purity was analyzed by SDS-PAGE. Fractions containing
homogenous QC were pooled and concentrated by ultrafiltration.
For long-term storage (-20°C), glycerol was added to a final
concentration of 50 %. Protein was quantified according to the
methods of Bradford or Gill and von Hippel (Bradford, M. M. 1976
Anal Biochem 72, 248-254; Gill, S.C. and von Hippel, P.H. 1989
Anal Biochem 182, 319-326.).

Expression and purification of QC in E. coli

The construct encoding the QC was transformed into M15 cells

(Qiagen) and grown an selective LB agar plates at 37°C. Protein
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The follow ng describes the work performed for the
pronucl eus 15 injection(PN ) phaseof the projectand
waoledosiokabhe identification of founders. Exanpl BCHEP2008/050532

Preparation of the construas The pTG CAG nmQC vector

was cl oned as shown above. The (Qpct gene 20 cassette

was directly cloned downstream of the hybrid CwW

enhancer/ chi cken beta-actin (CAG pronoter and

exprapstipeamssf ¢der beovi netgriowmtB hoedbue €BGHpipdahyAl 5 glucose

and L D IUNCCE BT AR HR LTG0 It an
ODgoBabE raémﬁqmadﬁfle/hz@n%s angrenei’ssxdsp tndgaedt with 0,1 mM

IPTGCQﬁ;teaﬂrﬂ'g@& t h@f%é@”%%mé&c‘i@s&f ugt-c@f i hpt eLRStLMBSing, cells
separated frqgm the vector backbone el ectrophoretically

were  gififye &Y. 4Tt§e LB, 6B tEPanYent c O c R uct YEPaghendn S50 mM
phospastesobatedr, pusi f ied andodidautedgi N380 mM NaCl and 2 mM
ectlon concent ﬁﬁltl on .of

buf f
1ot TR PBoretr uBCEBOF 115 8t (o LaRoenCr abtoy are el clarified
by aegrtififedydiy caganos87¢€0 edmct4 ophorfesi s3( Finguy e H)llowed by a

.. .3-4 . week el 1.6 | e
i R B R BLdaPr ) B Fer R ool bassrag ey a1 tHo
addiggpreét éd lftrr@mlpﬁe SOERSU EPTOTY gl U gtfell ¥ e ef hi%er%méor crude

and Cf_llﬁé” egdréﬁﬁ@itatﬁ@s cl eale pgg@g%gltawere é(ﬂ>1§£@£e .5le39 ml) was
purified transgenic. construct was m croinjected into

arPligRd RElte ﬁré\hlucréégl(lf-?:g’urcé’lgjmarf& ‘hjfected ™ot @ flow rate
of 12&08%&8719?RﬁihEP2@BSQOSQ532c@&r&@hﬂyﬂﬂ:Wﬁiﬁh 50 mM phosphate
cultivated over %ht ‘itq I\t tvvoc el |

an

bu fferrbryo%twere ?hen |nflo eJhe oV ductSt%dme The OC-

contpseadg- fregnant fﬂeet epnrmnheasedt b@. Bldapgiltration.
post-coitum 5 After 18-19 days, pups were born from
the foster not hers ~Table 3 surmarl zes the DNA

the PN sessi ons
QC from papaya latex was prepared using the BioCAD 700E
(Perseptive Biosystems, Wiesbaden, Germany) with a modified
version of a previously reported method (Zerhouni, S. et al.
1989 Biochim Biophys Acta 138, 275-290). 50 g latex was
dissolved in water and centrifugated as described therein.
Inactivation of proteases was performed with S-methyl methane
thiosulfonate, and the resultant crude extract was dialyzed.
After dialysis, the entire supernatant was loaded onto a (21X2.5
cm i.d.) SP Sepharose Fast Flow column, equilibrated with 100 mM
sodium acetate buffer, pH 5.0 (flow rate 3 ml/min). Elution was
performed in three steps by increasing sodium acetate buffer
concentration at a flow rate of 2 ml/min. The first step was a
linear gradient from 0.1 to 0.5 M acetate buffer in 0.5 column
volumes. The second step was a linear increase in buffer
concentration from 0.5 to 0.68 M in four column volumes. During
the last elution step, one column volume of 0.85 M buffer was
applied. Fractions (6 ml) containing the highest enzymatic
activity were pooled. Concentration and buffer changes to 0.02 M
Tris/HCI, pH 8.0 were performed wvia ultrafiltration (Amicon;

molecular mass cut-off of the membrane 10 kDa).
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1 OPNI I njectionTransferred No. of Pregnant

No. dat eenbr yosf ost ersfosters No. of Abortionborn pups
wooa@slog7ipups 127.01.05 40 1 1 1 x, 0 O 2PO1/8£2008050532

38 1 49

Ammonium sulfate was added to the concentrated papaya enzyme,
obtained from the ion exchange chromatography step to a final
concentration of 2 M. This solution was applied onto a (21X2.5
cm i.d.) Butyl Sepharose 4 Fast Flow column (flow rate 1.3
ml/min), equilibrated with 2 M ammonium sulfate, 0,02 M
Tris/HCl, pH 8.0. Elution was performed in three steps with
decreasing concentrations of ammonium sulfate. During the first
step a linear gradient from 2 to 0.6 M ammonium sulfate, 0.02 M
Tris/HCl, pH 8.0 was applied for 0.5 column volumes at a flow
rate of 1.3 ml/min. The second step was a linear gradient from
0.6 to 0 M ammonium sulfate, 0.02 M Tris/HCl, pH 8.0, in 5
column volumes at a flow rate of 1.5 ml/min. The last elution
step was carried out by applying 0.02 M Tris/HCl at pH 8.0 for 2
column volumes at a flow rate of 1.5 ml/min. All fractions
containing QC activity were pooled and concentrated Dby
ultrafiltration. The resultant homogenous QC was stored at -
70°C. Final protein concentrations were determined using the
method of Bradford, compared to a standard curve obtained with

bovine serum albumin.

The cDNA sequence of human Qpct is shown in SEQ ID No:12, while

the protein sequence is shown in SEQ ID No: 13.

Reference Example 2: Assays for glutaminyl cyclase activity

Fluorometric assays

Measurements were performed with a BioAssay Reader HTS-7000Plus
(Perkin Eimer) or a NovoStar (BMG Labtechnologies) reader for
microplates at 30°C. QC activity was evaluated fluorometrically
using H-GIn-PNA. The samples consisted of 0.2 mM fluorogenic
substrate, 0.25 U pyroglutamyl aminopeptidase (Unizyme,
Horsholm, Denmark) in 0.2 M Tris/HCl, pH 8.0 containing 20 mM
EDTA and an appropriately diluted aliquot of QC in a final
volume of 250 pl. Excitation/emission wavelengths were 320/410
nm. The assay reactions were initiated by addition of glutaminyl
cyclase. QC activity was determined from a standard curve of B-

naphthylamine under assay conditions. One unit is defined as the
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amount of QC catalyzing the formation of 1 pmol pGlu-BNA from H-

Gln-BNA per minute under the described conditions.

In a second fluorometric assay, QC was activity was determined
using H-GIn-AMC as substrate. Reactions were carried out at 30°C
utilizing the NOVOStar reader for microplates (BMG
labtechnologies). The samples consisted of varying
concentrations of the fluorogenic substrate, 0.1 U pyroglutamyl
aminopeptidase (Qiagen) in 0.05 M Tris/HCI, pH 8.0 containing 5
mM EDTA and an appropriately diluted aliquot of QC in a final
volume of 250 pl. Excitation/emission wavelengths were 380/460
nm. The assay reactions were initiated by addition of glutaminyl
cyclase. QC activity was determined from a standard curve of 7-
amino-4-methylcoumarin under assay conditions. The kinetic data

were evaluated using GraFit sofware.

Spectrophotometric assay of QC

This novel assay was used to determine the kinetic parameters
for most of the QC substrates. QC activity was analyzed
spectrophotometrically using a continuous method, that was
derived by adapting a previous discontinuous assay (Bateman, R.
C. J. 1989 J Neurosci Methods 30, 23-28) wutilizing glutamate
dehydrogenase as auxiliary enzyme. Samples consisted of the
respective QC substrate, 0.3 mM NADH, 14 mM oO-ketoglutaric acid
and 30 U/ml glutamate dehydrogenase in a final volume of 250 nul.
Reactions were started by addition of QC and pursued by

monitoring of the decrease in absorbance at 340 nm for 8-15 min.

The initial velocities were evaluated and the enzymatic activity
was determined from a standard curve of ammonia under assay
conditions. All samples were measured at 30°C, using either the
SPECTRAFTIuor Plus or the Sunrise (both from TECAN) reader for

microplates. Kinetic data was evaluated using GraFit software.

Inhibitor assay

For inhibitor testing, the sample composition was the same as
described above, except for the putative inhibitory compound

added. For a rapid test of QC-inhibition, samples contained 4 mM
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of the respective inhibitor and a substrate concentration at 1
Kym.- For detailed 1investigations of the inhibition and
determination of Kj-values, influence of the 1inhibitor on the
auxiliary enzymes was investigated first. In every case, there
was no influence on either enzyme detected, thus enabling the
reliable determination of the QC inhibition. The inhibitory
constant was evaluated by fitting the set of progress curves to
the general equation for competitive inhibition wusing GraFit

software.

Reference Example 3: MALDI-TOF mass spectrometry

Matrix-assisted laser desorption/ionization mass spectrometry
was carried out using the Hewlett-Packard G2025 LD-TOF System
with a linear time of flight analyzer. The instrument was
equipped with a 337 nm nitrogen laser, a potential acceleration
source (5 kV) and a 1.0 m flight tube. Detector operation was in
the positive-ion mode and signals were recorded and filtered
using LeCroy 9350M digital storage oscilloscope 1linked to a
personal computer. Samples (b nl) were mixed with equal wvolumes
of the matrix solution. For matrix solution we used DHAP/DAHC,

prepared by solving 30 mg 2',6'-dihydroxyacetophenone (Aldrich)

and 44 mg diammonium hydrogen citrate (Fluka) in 1 ml
acetonitrile/0.1% TFA in water (1/1, v/v). A small volume (= 1

1nl) of the matrix-analyte-mixture was transferred to a probe tip
and immediately evaporated in a vacuum chamber (Hewlett-Packard
G2024A sample prep accessory) to ensure rapid and homogeneous

sample crystallization.

For long-term testing of Glul—cyclization, AB-derived peptides
were incubated in 100 pl 0.1 M sodium acetate buffer, pH 5.2 or
0.1 M Bis-Tris buffer, pH 6.5 at 30°C. Peptides were applied in
0.5 mM [AB3-11 a] or 0.15 mM [AB3-21a] concentrations, and 0.2 U
QC was added all 24 hours. In case of AB3-21a, the assays

X

contained 1 % DMSO. At different times, samples were removed
from the assay tube, peptides extracted using ZipTips
(Millipore) according to the manufacturer's recommendations,

mixed with matrix solution (l1:1 v/v) and subsequently the mass
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spectra recorded. Negative controls contained either no QC or
heat deactivated enzyme. For the inhibitor studies the sample
composition was the same as described above, with exception of
the inhibitory compound added (5 mM benzimidazole or 2 mM 1,10-

phenanthroline).

Reference Example 4: murine Qpct

Murine Qpct was isolated from murine insulinoma cell line B-TC 3
by RT-PCR using primers derived from a putative murine QC cDNA,
which was deposited in the nucleotide database as entry AK017598
and sub-cloned into vector pPCR Script CAM SK(+) (Schilling S.
et al.; Biochemistry 44(40) 13415-13424). Murine Qpct as used in
the following examples is comprised in a construct, i.e. a gene
cassette (SEQ ID No:9); the amino acid sequence is shown in SEQ
ID No:10.

Cloning of murine QC

The primers for isolation of the open reading frame of mQC were
designed using PubMed nucleotide entry AK017598, encoding the
putative mQC. The primer sequences were as follows: sense 5°
ATATGCATGCATGGCAGGCAGCGAAGACAAGC (SEQ ID NO:11); antisense b5°
ATATAAGCTTTTACAAGTGAAGATATTCCAACACAAAGAC (SEQ ID NO:12). Total
RNA was isolated from murine insulinoma cell line B-TC 3 cells
using the RNeasy Mini Kit (Qiagen) and reversely transcribed by
SuperScriptII (Invitrogen). Subsequently, mQC cDNA was amplified
on a 1:12.5 dilution of generated product in a 50 pul reaction
with Herculase Enhanced DNA-Polymerase (Stratagene), inserted
into the PCR Script CAM Cloning vector (Stratagene) and verified
by segquencing. The ¢DNA fragment encoding the mature mQC was
amplified using the primers 5° ATACTCGAGAAAAGAGCCTGGACGCAGGAGAAG
(SEQ ID NO:13) (XholI, sense) and 57
ATATCTAGATTACAAGTGAAGATATTCCAAC (SEQ ID NO:14) (Xbal, antisense).
The digested fragment was ligated into the wvector pPICZuoB,
propagated in E. coli and verified by sequencing of the sense
and antisense strand. Finally, the expression plasmid was

linearized using Pmel, precipitated, and stored at -20°C.
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Transformation of P. pastoris and Mini-Scale Expression of
Murine QC

1-2 ng of plasmid DNA were applied for transformation of
competent P. pastoris cells by electroporation according to the
manufacturer's instructions (BioRad). Selection was done on
plates containing 100 pg/ml Zeocin. In order to test the
recombinant yeast clones upon mQC expression, recombinants were
grown for 24 h in 10 ml conical tubes containing 2 ml BMGY.
Afterwards, the vyeast was centrifuged and resuspended in 2 ml
BMMY containing 0.5 % methanol. This concentration was
maintained by addition of methanol every 24 h for about 72 h.
Subsequently, QC activity in the supernatant was determined.
Clones that displayed the highest activity were chosen for

further experiments and fermentation.

Large Scale Expression and Purification of Murine QC

The expression of mQC was performed in a 5 L reactor (Riostad R,
B. Braun biotech, Melsungen, Germany). Fermentation was carried
out in basal salts medium supplemented with trace salts at pH
5.5. Initially, biomass was accumulated in a batch and a fed
batch phase with glycerol as the sole carbon source for about 28
h. Expression of mQC was initiated by methanol feeding according
to a three-step profile recommended by Invitrogen for an entire
fermentation time of approximately 65 h. Subsequently, cells and
turbidity were removed from the mQC-containing supernatant by
two sequential centrifugation steps at 6000 x g and 38000 x g
for 15 min and 4 h, respectively. For purification, the
fermentation broth was diluted with water to a conductivity of
about 5 mS/cm and applied in reversed flow direction (15 mL/min)
onto a Streamline SP XL column (2.5 x 100 cm), equilibrated with
0.05 M phosphate buffer, pH 6.4. After a washing step in
reversed flow direction with equilibration buffer for 2 column
volumes, proteins were eluted at a flow rate of 8 mL/min using
0.15 M Tris buffer, pH 7.6, containing 1.5 M NaCl in forward
direction. QC-containing fractions were pooled and ammonium
sulfate added to a final concentration of 1 M. The resulting
solution was applied onto a Butyl Sepharose FF column (1.6 x 13

cm) at a flow rate of 4 mL/min. Bound mQC was washed with 0.05 M
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phosphate buffer, pH 6.8 containing 0.75 M ammonium sulfate for
5 column volumes and eluted in reversed flow direction with 0.05
M phosphate buffer, pH 6.8. The fractions containing mQC were
pooled and desalted overnight by dialysis against 0.025 M Tris,
pH 7.5. Afterwards, the pH was adjusted to 8.0 by addition of
NaOH and applied (4.0 mL/min) onto an Uno Q column (Bio Rad),
equilibrated with 0.02 M Tris, pH 8.1. After a washing step
using equilibration buffer, mQC was eluted using the same buffer
containing 0.18 M NaCl. Fractions exhibiting QC activity were
pooled and the pH adjusted to 7.4 by addition of 1 M Bis-Tris
buffer, pH 6.0. mQC was stable at 4 °C for up to 1 month. For

<

long-term storage at — 20 °C, 50 % glycerol was added.

BEST EMBODIMENT FOR CARRYING OUT THE INVENTION

Example 1: Cloning of the transgenic vector pTG-CAG-mQC

The wvector 'mQC c¢cDNA in pPCR Script Cam (mQC KI10' is an aliquot
of circular plasmid DNA. It contains the open reading frame
(ORF) of murine Qpct as shown above using primers containing
additional restriction sites. This amplified c¢DNA was inserted
into the wvector pPCR Script CAM SK(+) (Stratagene) wvia the Srfl

restriction site (see Figure 1A).

The delivered plasmid was verified by restriction analysis using
NcoI, NotI and NsiI. The expected digestion profile was obtained

and no sign of degradation was observed.

Due to the additional SphI restriction site within the 5'-primer
that was used for ORF isolation, the nucleic acid seguence ATG
had been inserted 4 base pairs downstream of the Qpct start
codon (see figure 1B). If this ¢DNA cassette 1s cloned
downstream of a promoter this additional ATG will lead to a
frame shift in the translation. Therefore the ATG of the SphI
recognition site had to be removed before the assembly of the

promoter and cDNA in the transgenic vector could occur.
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polyA signal. The transgenic vector was named pTG-CAG-mQC.

The plasmid pTG-CAG-mQC was verified by restriction analysis
(see figure 3) and sequencing. The transgenic construct can be
removed from the plasmid Dbackbone wusing an ApalLl/ Dralll

restriction double-digest.

Example 2: Sequence verification

Relevant junction regions of the transgenic construct pTG-CAG-
mQC were verified by DNA sequencing. Table 1 shows the sequences
of the primers wused. The obtained sequences of the c¢loning
junction fragments are shown below (SEQ ID No: 1, SEQ ID No: 2).
These sequences confirmed the correct insertion of the Qpct cDNA

cassette.

Tab. 1: Sequencing primers

Name Sequence SEQ. ID NO
pcDNA3.1-F1 5- GGT TCC GCG CAC ATT TCC CCG A -3’ 3
CAG-Pr-F1 5- GCT GGT TAT TGT GCT GTC TCA -3' 4

pcDNA3.1-R1 5'- GCT TAA TGC GCC GCT ACA -3’ 5
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Example 3: Establishing the screening PCR

To establish the PCR screening for the genotyping of the
generated transgenic mice, two primers were designed amplifying
a specific PCR product of approx. 1585 bp from the pTG-CAG-mQC
DNA (see figure 3). The forward primer CAG-Pr-F1 (SEQ ID No: 2)
binds specifically in the CAG promoter segment and the reverse
primer GX1675-TOR1-FF (SEQ ID No:6) binds within the BGH polyA
sequence of the Qpct ¢cDNA cassette. To confirm that the
screening PCR is sufficiently sensitive at the level of genomic
DNA, the transgenic vector DNA was serially diluted with wild-
type genomic DNA. The primer sequences and the optimised PCR
conditions are listed in table 2. Figure 4 shows the result of

the sensitivity screen.

Table 2: PCR conditions of the Screening PCR
Name Sequence
CAG-Pr-F1 5'- GCT GGT TAT TGT GCT GTC TCA -3'

GX1675-TOR1-FF 5-TTC TTT CCG CCT CAG AAG CCA TAG AGC -3'

Reaction Mix Reaction

(pTG-CAG-1QC) 0.1 /1/10copies Step Temp. Time Cycles
genomic Mouse DNA 150. ng Denaturing 94°C 120s 1x
Primers 10 pM Denaturing 94°c 30s

dNTPs 0.35 mM Annealing 60°C 30s 35x
Reaction Buffer 3 2.25 mM Extension 72°C 120s

Long Expand 2.5 U Completion 72°C  600s 1x
Reaction Volume 50.0 pl

The pTG-CAG-mQC DNA was still detectable at a dilution of 0.1
copy per reaction mix, confirming the PCR screen is sufficiently
sensitive to detect an integration event for the screening of

potential founder mice.
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the V§4éﬁ§6§%f%[:k%nstruct DNA to be isolated from the plasmid
backbone. The plasmid pTG-CAG-mQC will be digested with this
enzyme and the resulting 3806 bp sized fragment will be isolated

and purified for microinjection into mouse oocytes.

The transgenic construct pTG-CAG-mQC, generated in Examples 1 to
3 as shown above, was injected into the male pronucleus of
fertilized oocytes. Following overnight cultivation, the
resulting two-cell embryos were transplanted into pseudo-
pregnant foster mothers. The mice born were characterised for

transgene integration by PCR analysis.

The following describes the work performed for the pronucleus
injection (PNI) phase of the project and details the

identification of founders.

Example 4: Preparation of the construct

The pPTG-CAG-mQC vector was cloned as shown above. The Qpct gene
cassette was directly cloned downstream of the hybrid CMV
enhancer/ chicken beta-actin (CAG) promoter and upstream of the
bovine growth hormone (BGH) polyA signal, generating the
transgenic vector pTG-CAG-mQC.

The pTG-CAG-mQC plasmid was digested by DraIll and Sall
restriction enzymes and the 3552 bp fragment containing the
transgenic construct of interest was separated from the vector
backbone electrophoretically (Figure 5). The ~3.6 kb transgenic
construct fragment was isolated, purified and diluted in
microinjection buffer to a concentration of 5 ng/ ul. The
construct purity and the concentration were verified by agarose

gel electrophoresis (Figure 5).

3-4 week o0ld female C57BL/6 mice were mated with male C57BL/6
mice. The resulting fertilized oocytes were collected from the
oviduct of plugged female mice and cultured until two clear
pronuclei were visible. The purified transgenic construct was

microinjected into the male pronucleus (figure 6) and injected
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pronucl ear m croinjection (PNI') approach. The

transgeni c construct pTG CAG mQC was prepared,
TablpuBi:f Sesmarmyg offj ¢bee@NInsesshensal e pronucl eus of

fertilized oocytes and a total of 689 enbryos were

ransferr N f r hers. Th

PNI 2001811/j(9c i?)r]i 97%%1;1@ ell?lze(()i%é. %?Oé’grezgnant No. of Viable
No. date embryos fosters fosters  Abortion born pups pups

1 27.01.05 40 1 1 Ix,° 0 0

2 29.01.05 38 1 1 - 2 1

3  31.01.05 40 1 1 1x 0 0

4 09.02.05 100 3 2 - 7 4

5 16.02.05 49 2 1 - 8 8

6 02/03.03.05 83 2 1 - 5 5

7 16.J17.03. 111 3 2 - 20 20

8  06.04.05 82 4 0 - 0 0

9 03./04.05. 146 6 4 1 x 23 23

In total 689 2 13 3x 65 61

As presented in table 3, a total of 689 embryos were transferred

into foster mothers, leading to the birth of 61 wviable pups.

Example 5: Screening for transgenic founders

Tail tip biopsies from the 61 weaned pups were prepared and DNA
was extracted. The individual DNAs were genotyped by the
transgenic screening PCR which was established in the previous
examples. The primer pair CAG-Pr-F1/ GX1675-TOR1-FF (depicted in
figure LA as dark arrows, SEQ ID Nos: 4 and 7) amplifies the
promoter-cDNA junction, vielding a specific 1585 bp PCR product
when the transgenic construct has integrated into the host

genome.

A second PCR wusing a forward primer BGH-F1 (SEQ ID No:7),
binding to the BGH polyA sequence of the transgenic construct,
and a reverse primer CAG-Pr-R2 (SEQ ID No:8), binding to the 5!
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Table 5: Protocol of transgene screening PCR

Reaction Mix Reaction conditions

Genomic DNA -150.0 ng Step Temp. Time Cycles
Primer pair 10.0 pmol  Denaturing 94°C 420 s Ix
DNTPs 0.35 mM Denaturing  94°C 30s

Reaction buffer 3 0.1 Vol Annealing  62°C 30s 35x
Long Expand (Roche) 25 U Extension  68°C 120 s

Reaction volume 50.0 ul Completion  68°C 600 s Ix
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dNTPs Denaturing 94 C s

Reaction buffer/15 mM MgCl, 0.1 Vol Annealing  55°C 45 35x

Q-solution (Qiagen) 0.2 Vol Extension  72°C 45
Taq Polymerase (Qiagen) 1.5 U Completion 72°C 300s  Ix
Reaction volume 25.0 pul

The PCR screening of the 61 pups with both genotyping PCR types
resulted 1in the identification of one ©positive transgenic
animal. As can be seen in figure 7, the founder No. 37460
(listed in table 7) could be identified using the transgene PCR.
It is also proved positive for the head-to-tail PCR, suggesting

tandem integration of the transgenic construct had occurred.
The result of the DNA microinjection reveals that only 1.6 %

genotyped animals had integrated the transgene DNA.

Table 7: Positive identified founder for the transgenic 1line
CAG-mQC

Mouse No. Generation Date of birth Sex Genotype

37460 FO 25.05.05 female TG/+

Examples 4 and 5 summarize the work performed for the generation
of the CAG-mQC transgenic mouse model using the pronuclear

microinjection (PNI) approach.

The transgenic construct pTG-CAG-mQC was prepared, purified and
injected into the male pronucleus of fertilized oocytes and a

total of 689 embryos were transferred into foster mothers. These
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3 26.10.05 9823 Intotal 27 17 3 7 20 Exanple 8:
CGenotypi ng of the FI generation Tail tip biopsies from
wo b@sbg7iweaned pups were prepared and DNA was PCT/EP2008/050532

extracted. The individual BNAS were genotyped by the

transgeni c screeni ng PCR whi ch was established as

shown above. 25 The priner pair CAG Pr-Fl/

GX1675-TORL-FF (SEQ ID No: 4 and 6) anplifies the
micrpiafetetoaDNAgsincts drgd yiel dhagbarspeciff icl 13588 bp pups. The

P oduct en th r [ ru
PCR iSn eege:najtqq %%@O%Ohegﬁ%%st%%%gﬁtg%.c %tn (9% '5%% female founder
carrg008/ 087197PCTLHER2008,0605382t64nTRerpteAeiNSeqliERCEHSNOME .

and the optim sed PCR condition are listed in table 9.

The quality of the DNA was confirmed using priners
A lgpedihic P%r o FHHTBIC gERe S tEVGlr el BLIRBWEL AR exdanpreduently
assoefiatha PER-screeimdy resyltdes. toxTabke 9or Ganiotlypiangphenotypic

effeg%lggﬁch is incompatible with embryonic development.

In the previous examples the transgenic construct pTG-CAG-mQC
was injected into the male pronucleus of 689 fertilized oocytes,
resulting in the identification of one born transgenic founder,
namely animal No. 37460. This female founder was crossed with
C57BL/6 male generating Fl1 mice carrying the transgene CAG-mQC

in their genome.

The following describes the work performed for the breeding to

the F1 generation phases.

Example 6: Summary of pronucleus injection phase

6-1 Injection sessions
The transgenic construct was isolated from the pTG-CAG-mQC

vector, cloned as shown above.

Recipient oocytes were isolated from pregnant C57BRL/6J females
with a SPF (Specific and Pathogen Free) health status. The
transgene DNA were 1injected into the male pronucleus of 689
fertilized oocytes and these manipulated embryos were re-
implanted 1into 23 OF1 pseudo-pregnant females with an SOPF
(Specific and Opportunistic Pathogen Free) health status.

6-2 Transgenic founders

The injection sessions gave rise to born 69 pups, among which 61
pups survived the weaning time. All 61 viable F1 pups were
characterised by the established screening PCRs and only one
female (No. 37460, *25.05.05) was identified carrying the

transgenic DNA randomly integrated in the genome.
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PCR type Primer nanmePrimer Se t_gi ceExpected sizeSEQ

ID. NO CAG Pr-F1 GCTGGITATTGTGCTGICTCA4 transgenel585
Wb P0020&AI675- TORL- FFTTCTTTCCGCCT CAGAAGCCATAGAGST/ERIN0L/050532

the Reaction M xReaction &enditions Genom c

DNA- 150. 0 ngSt epTenp. Ti neCycl es Primer pairl0.0

pnol Denat uri ng94C420 s dNTPs0. 35 mivVDenat uri ng94C30 s

Reaction buffer 30.1Vol Anneal i ng62C30 s Long Expand

(Roche) 2. 5 UExt ensi on68C120 s Reacti on

Examp2eUTE BBl 2 PBAPLE FRNGRTRATS | X

The transgenic female No. 37460 was bred with a wild-type
C57BL/6 male (health status SOPF - Specific an Opportunist
Pathogen Free) from 12th July 2005 to establish the transgenic

CAG-mQC mouse line by generating F1 transgenic mice.

Table 8 below summarizes the results of transgenic F1 breeding
of 3 litters. Unfortunately the first litter, born *05.08.05,

was cannibalized by their mother.

As documented in table 8 more than 50 % of the Fl1 born animals
carry the transgene in their genome indicating that the
transgenic founder is able to transmit the transgene through the

germ layer.

Table 8: Summary of the F1l breeding

litter birth date  Y0- ofborn  No. of viable Male female
No. pups pups transgenic F1  transgenic F1
1 05.08.05 9 0 (cannibalized) - -
2 16.09.05 9 9 4
3 26.10.05 9 8 2 3
In total 27 17 3 7

Example 8: Genotyping of the Fl generation

Tail tip biopsies from the 17 weaned pups were prepared and DNA
was extracted. The individual DNAs were genotyped by the
transgenic screening PCR which was established as shown above.
The primer pair CAG-Pr-F1/ GX1675-TOR1-FF (SEQ ID No: 4 and 6)
amplifies the promoter-cDNA Jjunction, vyielding a specific 1585
bp PCR product when the transgenic construct has integrated into

the host genome.



35x | x ThePCRscr eeni ngof t hel7F1pupsresul t edin
identification of 10 positive transgenic aninals.
w(gadsesh07 Genotype of the Fl generation of theCT/EP2008/050532

transgenic line CAG nM)X  GenotypeCGenerationDate of

bi rt hSexMouse No. TG +FO25. 05. 05f emal e37460

TG +Fl 16. 09. 05nmal e39771 TG +Fl 16. 09. 05f emal €39773,

39776, 39778, 39779 Td +Fl 26. 10. 05nal e30490, 30491
The PEiHEr26Gd0106embeld0482, c304855c3049R cMlition are listed
in 2008/ 08718/PCI ER20081050532 BRn CRAQ! YRSGRNSIAY | Q0PRS Cprimers

specific for a control gene. Figure 8 shows an example of the

PCR screening results.

Table 9: Genotyping Primer

10

15

20

PCR type Primer name Primer Sequence (8' -3") Expected size  SEQ. ID. NO.
CAG-Pr-F1 GCTGGTTATTGTGCTGTCTCA 4
transgene 1585 bp
GX1675-TOR1-FF TTCTTTCCGCCTCAGAAGCCATAGAGC 6

Reaction Mix

Reaction conditions

Genomic DNA ~150.0 ng Step Temp. Time Cyecles
Primer pair 10.0 pmol Denaturing 94°C 420 s Ix
dNTPs 0.35 mM Denaturing 94°C 30 s
Reaction buffer 3 0.1 Vol Annealing 62°C 30 s 35x
Long Expand (Roche) 250 Extension 68°C 120 s
Reaction volume 50.0 wl Completion 68°C 600 s Ix
The PCR screening of the 17 F1 pups resulted in the

identification of 10 positive transgenic animals.

Table 10: Genotype of the F1 generation of the transgenic
line CAG-mQC

Generation

Genotype Date of birth Sex Mouse No.
TG/+ FO 25.05.05 female 37460
TG/+ F1 16.09.05 male 39771
TG/H+ Fl1 16.09.05 female 39773, 39776, 39778, 39779
TG/+ F1 26.10.05 male 30490, 30491
TG/+ F1 26.10.05 female 30492, 30495, 30496




10

15

20

25

30

WI'Fl 16. 09. O5nmal €39772 WIFI 16. 09. 05f emal €39774, 39775,
39777 WIFI 26. 10. 05nmal e30489
wO R 287180, 05f enal e30493, 30494 The exanpl es 6- BCT/EP2008/050532
summari ze the work performgd for the establishnment of
the CAG n)C transgeni ¢ nouse |ine generated by
breeding the femal e founder No. 37460 with C57BL/6
i e No.

GG I esudntedionn toee Riviih Of Bxlitters. Tgil Nbst

dﬁhnibélizeﬂlby t hei 16.0%06her . Tiee genot ypi ng of77t he
further 2 litters resulted in the identification of 3
T t ransgenft nal es @407 tran&geki c f en#l’d4 387Pngo17Re
viabl e Fl pups. Thus,sthe F1 reedlng for
gé%eratlon %% a ubld%l?OUS overegpre33|ng Cpc%4%%use
IWwne coul d be successfiolosy compheted. 15 Theosessuwd4 s

the target gene. Expression was assessed by

de&% fé' oR_ %f Qe Re f‘éééy ‘tﬂ EDTw%ﬁl asﬁ%r%?m%hssu?or the
nates of lver, ne brain. |
estaElbIAhmlea§n@f dﬁdﬂ?@i%@dm@@l ay@dsge.@ifsom@umegHejrn@ocyenerated by

bree@@%@'%h@ Ematki ¥bhinaeonrar ed7wishh Wi hLdE¥PeT, /6 males.
littfermtes. @ expression 1 n the tissue hom)genat es

was only reliably quantified for the tg aninals,
The $UGELShiNP AYEhE 8rE0B§PheHOUSMAYEr BXNI ESBIAMN. r&dulted in the

picef) A1 Al Lver and khdney, Larget asne xpressl Omaa5, 5005 vas

unfo@@nseQaégtIganmﬁmaIESﬂﬂt$@@0th®bnratﬂikhe r ésal tenotyping of
Cgagggggngzenf%fg acld.yidyy 11, brgin g’&%nt'l‘ﬁr’at%on of 3

concentration conpared to th
tranggsndet &pfered NS esgaaiSaEnic ThRNgiRNA deqied Fie ki dneyable F1
pupsWas 30 drastically raised by 66-fold. WO
2008/ 087197PCT/ EP2008/ 050532 66 The dat a prove the
suitability of pbdl7E3 for further studies regarding
Thustheth@IeFQf ﬁﬁebﬁin@thaphyskaboggeabra@mdhtioms ae. gbiquitous
ree

overBuBE TSRS oBC R ARG R ShE ABLY AP DEREALR M D copppetea.

AD nmouse nodels. 5 The purpose of the fol |l ow ng

The %é%@ﬁk%scﬂa§j&b§rgﬁF ﬂﬂéugiéﬁbfgst£¥%5@téﬂ'5¥e9£x£?@551on of

enzyne g utamn ase het erozygous
the ttedsierdn sy c%xga%fj%s@@ Wéso@érs@ﬁﬁle@séayt stefpipmtion of OC

actlEQ&[yt hlnslatq)jrnaﬂ%ly%gm %ﬂa@ aekikukt Ylo‘ﬂfoggzlnlétt%l@ Wi liver, kidney
ase shaou e deter rai.n iver

and e E0T Tp BB PDSRESor T (T hnSqSRIAYER nal 2 Lhpld hioher
spectifidcwi bdt ypet contyol sompdtedn wigual wgarityipe littermates. QC
exprR@gkground, Furthernpre, Lhe gxpression of [ QL-mMNAIN re1iap1y
quantified for the tg animals, suggesting again a conspicuous

overexpression.

In brain, liver and kidney, target gene expression was also
analyzed by RT-PCR and real time PCR. Consequently, the results
corroborate the results concerning enzymatic activity. In brain
and liver, a 4- and 5-fold mRNA concentration compared to the wt
was determined, respectively. The mRNA level in kidney was
drastically raised by 66-fold.
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the descri bed organs shoul d be exam ned. All ani nmals
were of femal e gender. 15 Exanple 9: Material and
wokddmosEID. 1. HPLC- Assay for QC-activity The QQUT/EP2008/050532
activity in tissue of wildesype and transgeni c animals
20 was assessed by quantification of the QC nedi ated
cyclization of & utam nyl-beta-naphthylanmne to
pyr ogl ut anyl - bet a- napht hyl am ne by use of a HPLC based
The aﬁﬂay.pfhEenﬁﬂ&ureuEnabMBStpaKﬁie@b@hTEEsﬁbg afuMHPl€G studies

rega R I OCART: 195 4 C T Lt ok By M R kR -9
Alzhpgme2b st hdisepatat iprefargypbdi ent clsfrewailefrg amdth established

anlmégeheebﬁé'b% %%Qt%beQQtl%%TE% eachnwas pisgduRe hodkis.
| ows: Tabl e 9-1 HPLC protocol for neasurenent of

QC act|V|ty in tissue |lysates and EDTA plasma 30 Ti ne
The (EHmodd uent tAcAcRiIaWilnd edxdhpesnt BaVaterd T edfiMation of

e y@céf&?tg 2%f77the enzyme glutaminyl cyclase (QC) in
heterozygous transgenic mice supposed to overexpress this
enzyme. For this phenotyping the activity of glutaminyl cyclase
should be determined in brain, liver, kidney and EDTA-plasma of
two transgenic animals and two wildtype controls with an equal
genetic background. Furthermore, the expression of QC-mRNA in
the described organs should be examined. All animals were of

female gender.
Example 9: Material and Methods

9.1. HPLC-Assay for QC-activity

The QC activity in tissue of wild type and transgenic animals
was assessed by quantification of the QC-mediated cyclization of
Glutaminyl-beta-naphthylamine to pyroglutamyl-beta-naphthylamine
by use of a HPLC based assay. The measurement was carried out
using an HPLC system “La chrome”, manufactured by Merck-Hitachi
and a RP18 LiChroCART 125-4 column supplied by Merck KGaA. For
the separation, a gradient of water and acetonitrile containing

% TFA each was used p. r. t. as follows:

Table 9-1 HPLC protocol for measurement of QC activity in tissue

lysates and EDTA plasma

. Eluent A Eluent B
Time

. Acetonitrile/| Water/TFA
(min)

TFA( 1%) (1%)

0 23 77

8 45 55

10 95 5

15 95 5
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8 45 55 10 95 5 15 95 5 WO
2008/ 087197PCT/ EP2008/ 050532 67 20 23 77
wdedosogilon of gl ut am nyl - bet a- napht hyl am ne anBCT/EP2008/050532
pyrogl ut anyl - bet a- napht hyleam ne was perfornmed by use
of a Diode Array

20 23 77

Detection of glutaminyl-beta-naphthylamine and pyroglutamyl-
beta-naphthylamine was performed by wuse of a Diode Array
Detector L7455 manufactured by Hitachi Corporation at a
wavelength of 280 nm. All measurements were carried out at room
temperature. The concentration of pyroglutamyl-beta-

naphthylamine was calculated using a standard curve.

Example 9-1: Sample Preparation

Determinations of QC-activity were performed using tissue
homogenates from brain, liver, kidney and plasma. The plasma
was centrifuged at 4 °C and 13000 xg for 10 min and applied for
the QC-assay. Besides, the plasma of the control group could be
used directly unwatered for measurement (100 upl), while that of
the QC-transgenic mice was diluted 1:25 using MOPS-buffer (25
mM, pH 7.0). Tissue of brain, liver and kidney was mixed in
40fold wvolume 1lysis buffer and homogenized by use of a Downs
homogenizer. The lysis-buffer (pH 7.5) consisted of Tris-base
(10 mM), EDTA (bmM), Triton (0.5%) and glycerine (10%).

Subsequently, the samples were treated with an ultrasonic stick
(16 cycles, intensity 70%) and afterwards centrifuged (25 min,
13000 xg, 4 °C). The supernatants were taken and immediately

used for the measurement (100 ul).

9.3. Determination of QC activity

After the sample preparation, every determination of
pyroglutamyl-beta-naphthylamine was carried out according to the
following protocol, which has been identical for measurement of
the standard curve with purified recombinant QC enzyme and of
the time-turnover-graphs with QC from the homogenized tissue

samples.

In a 1.5 mL tube, 500 pL substrate solution (100 uM Glutaminyl-
beta-naphthylamine in 25 mM MOPS-buffer, pH 7. 0) were mixed
with 400 ulL N-ethyl-maleimide solution (250 uM, in 25 mM MOPS-
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Det ector L7455 manufactured by Hitachi Corporation at
a 5 wavel ength of 280 nm Al neasurenents were
wa@asosiogrioput at room tenperature. The concentr PCT/BP200$/050532
pyr ogl ut anyl - bet anapht hyl amsne was cal cul ated using a
standard curve. 10 Exanple 9-1: Sanple Preparation
Determ nations of QC-activity were perfornmed using
ti ssue honogenates frombrain, liver, kidney and
buffplrasmil 7Thelpl asma wass teenta-idrugech sat- i HClantd rl3000h&gmixture
r an pl or .t Qe-.as t he -
p? als(j:rwge%nf [Etohe &Ht B adcgéroéﬁ t(;%Oul dcbefsl use‘grkgjllr"eL(r:ltIha heating
blocynwat eddd ot rrena%nﬁrremmlf(qmoabign whii¢ erehat 1 oft wa@ started

by a%lttrl%@lsgﬁmfodnﬁ'ﬁ &‘@Sc@'lllUtl%ajaez%rusélnégsnlt\g@ip}‘&{% in case
(25 H 7.0). Tissue of brain, liver and ki dn

of tHis&§ |?£4BF%PE19%F%§DPV‘§|1§ ) bUHS &f éﬂaaﬂaoff@éélﬁ‘uezéfdf beOOO pL.
The use @fica Downsuhwnpgenicren. ibhedaytsidcss-tuf fes fpH at5)30 °c at

t d of T EDTA (5
350 (8305 i gFYeerPha. (695 SlowSdudi] v e Lakpossl) vere
remowene atfrteat éd withSanldltriasotilc st4 ,ck3516ndycéll5esq1n To stop

the %cg%ﬂ% }91(? ﬁFQ%nafE?gWargdlSUtcawr{ ecda—(r%gaém}@lamlne into

he super natants we e en a
PYTOPAHEana ebytzsna%&vﬂ@mmﬁe nﬁb@@@er@ﬂpl{q@ow&ﬂr‘)@ gmpediately

heatBaterptnad i @Anof ; CCti Mid Y water to inactivate the enzyme
Af t ert hesanpl epreparati on, everydet er mi nat i onof

ILutapiEtataRyPoBot a- RAPHERYIIA e “hAis T3P et olre immediately
frozaacarcdlﬂgﬂcn thEhéOef(pélrﬁ)Wéﬁg peet acol ,imhilchediasepeenates at
i dent i caI for rreasur enent t he st and % curv Wth

S ual %ﬁ C,

© i i ed"F ecombihant” QC enz>§/Sl Samples have
beent i fme-aeur n@v@e gr &phs whe hm@Sstirenethe thenogenilzed were thawed

and ttﬁéf‘@a? eccentgrilﬁgaedl %o’f‘- Eb’b%léogtpl-l§9@§t r}%n? at room

solution (100 pM d utam nyl - beta-naphthylamne in
LempRIEMOPS- RETRFS pHEFLIOY WEre RPREBTWEh RIOTEHLS On the HPLC

systAmet hythdrl epyi de %&'Hﬂk@nsﬁﬁﬁﬁepW%rbnd%id@@dwi¥i wW water
bid 2008/087197PCT/EP§008/0 0532 68 buffer, 1&%% %H% f n
Loy s Bahd R ot eastl T RhPBI Por OPhd o X et Tiolie tp with a
100 equiHdnnriaten atyB80ngef antd0 thien 4 @l heatnphg loop of the HPLC
system. Between the measurements, the Hamilton syringe was
cleaned two times with water, two times with acetone and
thereafter two times with water again. Before drawing the
syringe with a new sample the needle was rinsed two times (2 x 3

1nL) with the new sample.

The resulting peak areas for pyroglutamyl-beta-naphthylamine
(R : ~6. 8 min, the retention time of glutaminyl-beta-
naphthylamine was at Ry: ~4. 85 min) were converted into
concentrations of pyroglutaminyl-beta-naphthylamine by use of
the standard curve. The resulting figures were plotted in a
time (x-axis) - turnover (y-axis) - diagram. The 1initial
velocity of the reaction converting glutaminyl-beta-naphtylamine
into pyroglutaminyl-beta-naphtylamine was calculated by linear
regression in the region of linear product formation, which was
usually observed during the first 20 minutes of the reaction.
The resulting diagrams and initial wvelocities are exemplary

shown for QC-activity in brain (see Fig. 9).
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bl ock at 350 rpm After equilibration, the reaction
was started by addition of 100 pL of cell |ysate or
w@b@snsr1fti | uted in case 5 of tissue of transgear/EP2008/050532

animals) to a total volunmeeef 1000 L. The reaction

m xture was then incubated for 45 mn at 30 C at 350

rpom Fromthe total reaction volune, sanples (100 plL)

were renoved after O, 4, 8, 12, 16, 20, 24, 35 and 45

mn. To stop the ongoi ng conversion from

gl ut am nyl - bet a- napht hyl am ne into 10

pyr ogl ut anyl - bet a- napht yl am ne, these sanples were
ExampdgedPat @Fy agsavadyf an EDRAnplashsi phdgtigsue hemogenates

In th%agl'a%%ae J@%&@Wm@l%%#y &Y ase. a’%i?&f\@r d8crease of
the sanples were | nedi ately frozen at -20

OC-agkpEitHent"Ias ﬁ@ﬁecﬁeﬁhreﬁe?%ﬁ¥?%até§’atVPh%m§ane:U1 tissue
homotgleﬁathl’sl obft olanakysi @ﬁuéblﬂ@vt"?lyc abEﬁm@nl eiﬁoha\ﬁél@'ﬁt was
ro nce. FO t he neasure t the sa es wer
compdRaRas ahE I earier POGAIE T et o TP hen i T3500Y 3fold
mcrepmeatoﬁo@@r’raetrpemayum@sbecﬁM@rmérthng)Jidmen meassnengf QC tg

pr n y's hen,
mice %ﬁﬁ%%ﬁ%(ﬁ#ﬁbl s mg?gkh%l ggﬁéée%E a%ﬁﬁ%ﬁ?npf@ was not
possgbllgti 68 wasTPAjrect ed-eeipletery wnepsared 100 pkissues from

tran BhhtoRrswairge d ntigosde; 20 nphk-sanplsgchoepr Qe s. 1In the
HPLC system Between the neasurenents, the Hanilton

contgpli ngd Wy cl Baned i o ¥i mis i thohat 8RSt figEdhest £ sample
prepwirti iacet oae a@dnéhGﬁ@&ﬁiﬁﬂht\@Etlﬂﬁahggddidmabaﬁmals (40fold
fBe{ore draMAn the sy, ge with a .ne

dllu%%onné%dl e’ Was” rlnse md tlnes f%r% §n2§nﬁ%nf¥%19¥%tlple in

QC-aptwvs agpleulTheaoesul t iy peakiarkbasafeos from a control group
werepﬂéggl%e"ﬂwhnb%l%?@ph&gﬁf&@chgti&s t@ia fﬂ,{l@ tﬁ%st of the
retention tine gl ut am nyl - bet anapht hyl am ne Wwas at
glutpminya - b85anﬁﬁPhﬁéwéa@éﬁ@ert%kV@%totSO coitentrarféns as a
subs@&amér ogh it g nyd - bebatnaphitil@antaavbysise ofo t b9rog1utamy1-
ga§d curve. The h sulting figures were ﬁ]otte in
betatPﬁB Yagitdye: t urRGvVEr °OF§ afisﬁeteawaaﬁa PhePt 90 Sctivity
in tmskuab vefocméytﬁélthel¢@aoma$nInnnvekkxngde and a direct
[y nyl : ht i nto :
come g B A RoE Cbera: nabMyTaM e Jis S ediisy "as only
availlphéar B85rrdfi¥ssicdnsiva .t he e .on O6f hipearsiprwrilicte 21-fold
rela@%%@aEhQBeaﬁﬁ'%@ was susuakly observed.durihng the jr st
m nutes of the reaction. The resulting diagrams and
|n|t|al velocities are exenplary shown for QCactivity
10.2i Evildaticseefi@gc Brans¥Pipt levels using PCR and real time
PCR 2008/ 087197PCT/ EP2008/ 050532 69 Example 10: QC
activity in EDTA plasma and tissue honogenates In the
Tota@lwﬁﬂﬁcWaéeﬂabéaCEdtﬁ&m&g@d&suﬂcef ai1Refrol dkiidiereased brain
ti % d d ct re ol
27 5aUE Fomporoa it T ver (R aet] v Byl oS raq Ry o che
manu\ﬁéﬁ@ﬁfﬁ)?r\ﬂ/éspé@ﬁ@a?pébla@dt dhearsafgfepllagim of isolated mRNA was
tran@erankiBl sht A BeRR! a0l thd neraase afe Ladct bYib¥nWaSeotides
observed in brain tissue of QCtg mce conpared wth
for Bra®@4adof the transgenic animals. It was not

Qualitative PCR of all tissues was ©performed using DNA
polymerase from Thermus aguaticus (Tag-Polymerase, Promega)
according to the manufacturer’s instructions. The reaction was
carried out applying the following conditions: Annealing: 57°C,
45 s; Extension: 72°C, 60 s; melting: 95°C, 30 s. The samples

were analyzed on a 1.4% Agarose gel in TBE buffer.
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10 possible to conpare QC-activities neasured in
tissues fromtransgenic animals to those in
woossisapsgeni ¢ controls. In the control grouppPCI/EP2008/050532
QC-activity was not determed if sanple preparation
was done as with QC transgenic ani mals (40fold
dilution of lysates). Thus, in theory an infinite
multiple in 15 QCactivity would occur. If tissue
| ysates froma control group were neasured in higher
As c%%ﬂ%EQFr%%J%a ea 1%4? rﬂg§f OE %ﬁ ncentration of mouse
amny Peta- ﬁap t Amne gi ven to The reaction as
Qc raRI%bsytarsat defected gor WSt twienisgeniconwersi gponpered to the
Cont@%qoggghgnkaQtaleagwthyIanlne Therefore, a
determ nation of QC-activity 20 in tissues of contro
m ce was not possible and a direct conparison between

To qQ@nttrl&rysgcﬁfﬁ Ce;qsndewmzﬁ _obfrri;gﬁe oWSSnMTZH—yleﬁ)ltéﬂ_' il adlol €cfDFtime RT-
c 0 a relativ .
PCR [hey BBSeoare R iaabett DorPr s RESsg R anRons  “bahEg 800"

Eval uation of QC transcript |levels using PCR and rea

In b&'g%ésqshg brw#?ﬁ?éwgi ajgtﬁﬁﬁ% ?9&%&{?§§f09£ %e¥8rstrongly

increpgeRe COYPrREGE )th@df@r i 9Ty 1o tcmé?%n(ﬁwt uk@ps: The highest

exprB5at 060l aand hereaf tief dhepkoindpalatied mBNArvas 3Qise of oC
transcribed into cDNA applying random hexaner

mRNRoPPg6hRtiEFébtPles for prining. Qualitative PCR of al
tissues mas perforned usi ng DNA pol ynerase from

er atic S Poly r Pronega .
e 18 g OB PR SRRRGE AR B ELPREPPOCE, He TRyerexpressing

humane@@thenrmasspacnfecaé&y appl yi ng the follomnng

Tran%%@q E'qg§celvyy§¥é£ﬂle§% gg'4§uﬁanE&&?nshgﬁve%zchy6Qjma Thy-1

s; nmelting: 95C s. The sanpl es were analyz
prom9t§¢6ﬂﬁé@o§@Q$ﬂaﬁﬁﬁ'T®§3ﬁﬁq%ﬂlly\ﬂ§ described 1n examples 1-

9 fd%ﬂkyékﬁaéﬁ¥&ﬁﬁﬁ$80@8é@5Q§%8sZQn@sn@qu@ e expest €dously and
narkabhg i.gher concig ?tlon of nouse QC nRNA was

. a
1S fH§FEEFe8Ut A’ - BnEganp e conpared to the contro
Thregr dopndeirg. WH}dDefﬁiéﬁennmynafqeﬁ%me@xpamﬁstbe of-Ekpression

charggéggéetgev%gl %Ch%%k &h: e §%§8¥@§ éorﬁggt%§lnglottlng

Reseal raln
applamdgkusmwﬁ@c W@@ment Fari mamr@aitmwgf Q0-activity,

ﬁcr@§SQﬂxﬁﬁﬂp%£§Qu£P t;aeccontrobegioun (Fh9.1 100) . of buffer
e hi ghest expression was observed in the kidne
Begipl aha 0, 5%

Conséséenﬂol%f raf"d &f 16C BRNAr eond@fftatiagnt,  omiM

Tritdd: Xhar@cted zats OIGlecetrfodnsgBHeC ﬂﬂﬁl@vﬁagxp{cﬁﬁﬁj&gmed by
neuro eC|f|caII Tr ans enlc i

Seve&@ére%?%%?ng”hu e OgRen Y t AB Th%oﬂr%%gorﬁd}te? & 1zml
coniwede tgerner ated, k&mmmﬁn&ﬂéywas dgsor i betdjentexdanpd eSx 10s of

ultr%go%a%ﬁ&ﬂﬁ{@@i%ﬁ‘ ?%%?%Qvﬁ%u?fg idg% %age<§%§frlfuged. at

4°C for 25min and the QC activity of the supernatant determined.

The hQcC activity was determined applying a HPLC-assay,
essentially as described in example 9. Briefly, samples
consisted of 500pl substrate (Q-PNA, 50uM final concentration),
400pl N-Ethylmaleimide (100uM final concentration) and 100ul
sample containing QC. The reaction was incubated at 30°C and
samples were removed after

0, 5, 10, 15, 22, 30 und 4b5min. Subsequently, the reaction was

terminated by incubation in a boiling water bath for 5 min.
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20 Three founders were efficiently crossbred, and the
QC- expression characterized using QCactivity assays
wa@epehsérber n- Bl ot ti ng appl yi ng specific anti boPCEEP2068050532

determi nation of QC-activityy, 50 ng of brain tissue

wer e honogenized in 1 m of buffer consisting of 10mM

Tris pH 7,5, 100mM NaCl, 5mM EDTA and 0,5% 25 Triton

X-100 and 10% d ycerol. The tissue was honogeni zed by

several strokes in Downs-honogeni zer and poured into a

I be. ho en wa, S

hs %%q%S%%%gggf u?&ré% ﬁ%esgggk q#ﬁe r%%d$fg 8@{§§$SQ from a
tranggrbgenatee was. cemrriyiuyed abe4Chier Hﬁ%@sﬂfdath@ontamed a
signQEiaehkYivt yradudde é@pgﬁrﬂ@(@@& delgrdnded. ;30 TRenhQCansgenic

activity was determ ned applyin HPLC- assay
lltt§§§éﬁ?vapﬁﬁaééydé§%FF6§hTﬂﬁféﬁﬁ%ﬁ%ﬁ?ﬁsﬁ%?%f¥9 the transgenic
animgagpl es consisted of 500pl substrate (Q NA, 50pM fi nal

concentration), 400pl N-Ethylmalei mde (100pM fina

concentration) and 100pl1 35 sanple containing QC The
To feathe¢on walsidacubated aC-88Crandisanples werresgamoved and  to
sele@&tefhé) fgunagr %%lmgzdlégéHgQDésnE §9 ﬁggﬁen%éj%ctlv1tyy a

the reaction was terninat rncubation i na

SeCO\Wﬁt e@sBath fge 5 aAm.iedaD 20‘0187@8731897%@2098/ oééggzometrlc

detezaalﬁgtllbhuscsf ate%@y‘m%tr“'cgué@tﬂﬂ;lt§f he ssanplie Rpt abpedi1 ., anal.

n1a transgeni ¢ _ani mal carrying the hQC transgene
BlOCBSWra. red<d silghi‘f ée?ﬁtl;ﬁsr f@?a}d}.@%%ﬁ%o%ar@d% fold
mcrbasa n@rf—twlsgmm S ddrtdteramat eya <l eavdyrpsOVi g tBRe brain
homo _expre SI Eh% L anse enj c anlnalgéng f rtherthe non—
val'fdat e” reSS|oﬁ'|nCiransgen|cs nd-

transgkedt ﬂhetéamadev pmneldgsphaypngreherhsghestof the enzyme.
QC-activity, a 10 second assay was applied, which is
based on fluoronmetric determ nation of enzymatic .
The g&Pr@isty OPSEHi MUMRg. ¥t &S | ClrpedCtBF bedént oY 20bpge different
found@3: 419015@&}( 1Asi dandi( Q@hf@d EH]t Fi3g7ur§n<l2b433) 353&@' €he murine QC
i ncrease o ormati qn was, observe
overbRar B oRoBydnate Fo B GG (T ger of houCe boRpapdgni ficant
overtapthesnon- db Kxanﬁgemdeﬂedﬂaﬂnﬂhe alpr ovigrg tHe animals. In

comp%é%%%pr‘%ﬁ?f gﬁ e§%¥g‘?ee HRs LS Si@%%n ers%%"am brain,

was 'charac ferent .
Causednééf(ﬂ@medsﬁfesanén§r¢®Ptamd tUse dhnufimnien @@ ous CAG promoter

in @I@ﬁ@rgﬁ§ﬂngm&ﬁ%% p@g%zgs'n§§r§HOM@e&foEgFHfbﬂé%% in hQC
I gni.ficant 20 overexpréssion of QC was detected in

trangpPrRECME§Sani mal s. | n conparison, nurine QC of
Basepbdh7E3cwrs essl express athd Nt dd den Cause@sdyréhi€der line 53

iff t propoters used (ubi ié us _CAG pr §er in

dlspgeaf E58nd  AUFP Re TRy o1 Shalr On- SbedF P8 br dnbter in

hQC transgenic mce). 25 Based on these results, the
L n3nsgen ¢ HH&SGQE%%E}%EE "orfe %%é&ﬁyﬁﬁ tvb‘&e finally

g est expression o

substantlated by Western-Blot analy81s using a QC-specific
antibody (Figure 14). The most prominent band was observed in
samples, which were derived from the human QC transgenic mouse
line 53, which already displayed the highest enzymatic activity.
Line 43 showed a medium signal and 37 the lowest QC signal,
corresponding to a molecular mass of approximately 32 kDa. Only
a faint signal was obtained with pbdl7E3 mice, reflecting the

results of the determination of QC activity in brain samples.
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The results of the analysis of QC-activity were
finally substantiated by Western-Bl ot analysis using a
waexnhospenpfi ¢ 30 anti body (Figure 14). The nopstPCI/EP2008/050532
prom nent band was observed2in sanples, which were
derived fromthe human QC transgeni ¢ nouse |ine 53,
whi ch al ready di spl ayed the highest enzymatic
activity. Line 43 showed a nedium signal and 37 the
SummbaweshgQCosi gitad \baoirs espondengeteraimalcéoul arf neEss ©f by two
- Xi_mat el y k g fai .Sl g _
a2 T SIS i ELTERAR) e G bea  Yegpern-Blot
analykesdetar neAdtceniofisQRaetdsaign i afbriaimpsafpl st tywAnsgenic
mice§QQ§£0%@%9%8€E459@Q986959é§2s%%ﬁﬁﬁmﬁﬁgb%bﬁet on #hes triggers

asis of the determnation_of the QC by two gifferent
the SePFPSSHON tHenefhatienheYt viiR§raharby WSSEr Miigiotare best
suitanalfysi Sb_heﬂﬂ;l@\féi@@ﬁé@%?oﬁngraﬁﬁb@ﬁi@f rhuRgN m_@gd’m aim at the

ansgeni c .mce was achi eved. e _neuron _speci
mode 1SASP Y (HIRSETT gera -k PRe dtthibeibh Tergied fo OC and/or
whicef face efidlof.l iTheref ore, ddeskeerdtcel abg beSt suid.edAflgheimer’s
- de t .. t.rans ' 1.ce, ' [ t. e -

i P R Ty EHLE D B P ' pement ia,
Hunt@ooiad/ 6r dweeéRcare facilitated or accel erated by QC,

e.g. Al zheiner's disease, Famlial British Denentia,

Fam | j al Dani sh Denent 10 Hunti ngton's di sease.
Examgig

a i
ot 15SNeEALIaRi Gf ofrRPaPREEni BifecPverexpressing human
QC neuebaxppesiifigabugan QC neuron-specifically. 15 12.1
Est abl i shnent of transgenic plasm d and m croinjection
The plasm d pcDNA3. 1- hQC cont ai ni ng t he open readi ng
12.1f Estrebdfishmentt Of transgepiot péasmidQasdcAicraasjessdon
ni a I £ ] t it
e S| obpokan PORALni Lo Sht e B0 R Uane o
humagTECGASVEEE “ACC tATG tatA FOCCA ICA T T Bemp&SEe for PCR

ampl&@iNgtiéi)of?%h%lhb@ﬁEFﬁgGhiBhggheAgﬁlIéWiﬁEApgéﬁe¥éQ
-3, . . roduct was
o MQBITOHOR EROKRS! Gha Bot RPEnd IS gk RO HErhe BTl Gca Goc
pOGABAGEhgACVECGHOr , pkasgniiod (Bi.gdee 15). The correct 25
o P Ld 0 s.i dentified triGli a _
R FanGge ¢ pl b pUiie. Faihy b AQE HasC? T2
| BheaPE2edDwiNbh P¥U-1 and Not | to eliminate plasmd

The SRGUEBCESLCTNE,79281BR:LEAIMRN, CRREeSPAN BY EQ they 1igated
transgeni c construct "was separated fromthe vector

withhaelkdomd By AfdrvdseVgel &l dctaptibr d§iiguaRd futt hehpcorrect
plaspudi tiede The phasmidibackborneswascteapvaddby¥equencing.

i gestion with Nat, | Pvu I. (Figure 1@%ﬁ A .
The Lud i beRg 7630 B Dy AghEM WA S | B yarieed with Pvu T
and pPlagnul| ear emicriciamjeeqtliaomidt eeGCSTIBLES6 ThEBA)OFR bp fragment
corrgggéﬁg§n50%EQW§% @%ﬁ%ﬁééﬁ%éﬂgéﬂéé¥hég W a%%@ed from the
Vi € nrcrolnjected oocytes I1nto pseudo- pregnan
vectpircebagigbone y agarose gel electrophoresis and further
purified. The plasmid backbone was removed by digestion with Not
I and Pvu I (Figure 16). A resulting 7929 bp DNA fragment was
applied for pronuclear microinjection into (C57BL/6 x CBA) F2
oocytes followed by Re-implantation of minimal 150 +viable

microinjected oocytes into pseudo-pregnant mice.

12.2 Identification of transgenic founders
A PCR screening strategy was established using the following

primers:
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12.2 Identification of transgenic founders A PCR
screeni ng strategy was established using the foll ow ng
w@reos®sEy7 WO 2008/ 087197PCT/ EP2008/ 050532 73 POT/MEZ0US/050532

primer hQCF1l:-5"- TCCTACAA@GCTTTGIGITGGAA -3' (SEQ ID

No. 37) Reverse prinmer mrhylRl: 5'-

GAAGGACTTGGCGGAGGGAG -3 (SEQ I D No. 38) 5 Probe 13p:

5"- FAM CAAGTAAGICGAGGTCCTTCCTCTGCA - TAMRA-3" (SEQ ID
Forwhad 39)iher addidtilan,5 headceracraciCPCRGRaGsTGS2d t03° (SEQ 1ID

E#intify tandem i ntegrati on: Forward prinmer

-mhyl-F:. 5' - AGCAAGCCTGGAAGACCTGGCA -3' (SEQ 101D

ReveNee 40)mRever¥ey gt mep  HTFAAFARETREGEGAGGGAG -3° (SEQ ID No.
38) AGACTCAGCCCATCCACTCCTT -3 (SEQ ID No. 41). The

identified Founders are listed in Table 12-1. 15 Tab

Probegp 1PProuhdér ol G EEFEH#3TE brdwnt rhal ef Fo# 38T ZHY%%N “(sm0 1D
No. BBhe Fo#43

In addition, head -to tail PCR was used to identify tandem
integration:

Forward primer HTT-mthyl-F: 5°- AGCAAGCCTGGAAGACCTGGGA -3° (SEQ
ID No. 40)

Reverse primer HTT-mThyl-R: 5°- AGACTCAGCCCATCCACTCCTT -3 (SEQ
ID No. 41).

The identified Founders are listed in Table 12-1.

Table 12-1
Founder color sex
Fo#37 brown male
Fo#38 brown male
Fo#43 brown male
Fo#48 brown male
Fo#53 brown male

We conducted a head-to-tail PCR to investigate transgenic
construct integrity and multiple transgenic copies (Primers HTT-

mthyl-F and HTT-mthyl-R). Here we’ve got the following results:

Fo#37 weak correct PCR fragment band
Fo#38 strong correct PCR fragment band
Fo#43 weak correct PCR fragment band
Fo#48 weak correct PCR fragment band
Fo#53 strong correct PCR fragment band

This result leads to the conclusion that all founders have
multiple transgenic fragments integrated in tandem direction (as

illustrated in Figure 3).
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15

brown mal e Fo#48 brown mal e Fo#53 brown nal e We
conducted a head-to-tail PCR to investigate transgenic
w@oosset integrity and nmultiple transgeni c CPQI/B2008/050532

(Primers HTT20 nthyl-F and 7MTT-nt hyl-R). Here we've

got the follow ng results: Fo#37weak correct PCR

fragnment band Fo#38strong correct PCR fragnent band

Fo#43weak correct PCR fragnent band 25 Fo#48weak
The CM@reCtC&K§tﬁu@@ﬂemﬂxbandeG#EHStimngxnﬂmﬂmcbrﬁ@ﬁtation, the
strof89ment pande o Tnis resubt Legds o the concl usion

ounders have mu t|p tran geni'c fragnments

All et edvienet dptedn dilitdéct PoRBL a@%dunsgstparédem F1 mice

wereFLOYEEN3N- wiVP %gg86gézé958§%&58%90§@@§O§§%mgﬁ/EQ%be set.

nore constructs are conbined in tandem ori ent ati ,
Tranpggndfr dhgsr FeUtheChéddA-1@F Mt PERRBana sifgial’, Are#43, and

Fo#sﬁoundﬁés veredbredrotd BOCBA iieegli gl pardnier sserlel all  non-
were screened with the above descri bed gPCR

tranﬁ??ﬁé?fprobe set .
Samples of cortex (Co), hippocampus (Hi) and spinal cord (SC) of

different transgenic F1 pups of Fo#37, Fo#43, and Fo#53 (age: 2
to 3.5 months) were investigated by RT-gPCR together with one
non-transgenic control pup. The results are shown in Figure 17.
The highest mRNA levels could be detected in Fo#53 samples.
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5 Transgenic pups could only be identified for Fo#37,
Fo#43, and Fo#53. The founder Fo#38 and Fo#48 F1 pups
wowees/08d1b7 nont ransgeni c. Sanpl es of cortex ( CoPCT/EP2008/050532
hi ppocanpus (H) and spinal7scord (SC) of different
transgenic F1 pups of Fo#37, Fo#43, and Fo#53 (age: 2
10 to 3.5 nonths) were i nvdstilffat ed by RT-gPCR
toget her with one non-transgenic control pup. The
results are shown in Figure 17. The hi ghest nRNA
| evel s could be detected in Fo#53 sanples. 15 WO
2008/ 087197PCT/ EP2008/ 050532 75 CLAIMS 1. A transgenic
L nonthurrdRP&MickalC f BPRoveleRpressiay Gott SO6HsIPsiesging Qpct

Cd'é%ﬁgﬁﬂéﬂﬁg”QxﬁJQNAdH§$§%§H§ie%CO%Nﬂg g@%ﬁsgéﬁgThgncoding

transg C non- human ani ma aim1, wherein-t
ani ralctis heterozygous for the transgene. 10 3. The
transgeni ¢ non-hunman ani mal of claim1l, wherein the
ani mal is honobzygous for the transgene. 4. The

2 L r ansgent £aN9fe RUBRRA cARhIBEnOfardima 10f o £l @llABML 11,0 Pherein the
15wherein the animal is a nouse. 5. The transgenic
non-dHurfenl arfl MEtofo Pt flaitmse ILiag sgengherein t he
transgene is of nurine origin. 206. The transgenic
non- human ani mal of any of clainms 1 to 4, wherein the
31ramdgenerass@énhoumapnehiugian. ahinmdle ¢fandgeni d, wherein the

non- hunan ani | of any of claims 1 to 6, wherein the
trar?éb]éﬁ‘?gl i‘s ?w%%rﬁ{o@éﬁ@ mnsgene.

4, The transgenic non-human animal of any of claims 1 to 3,

wherein the animal is a mouse.

5. The transgenic non-human animal of any of claims 1 to 4,

wherein the transgene is of murine origin.

6. The transgenic non-human animal of any of claims 1 to 4,

wherein the transgene is of human origin.

7. The transgenic non-human animal of any of claims 1 to 6,

wherein the transgene is a recombinant gene.

3. The transgenic non-human animal of c¢laim 7, wherein the
recombinant transgene encodes a chimeric or humanized

polypeptide.

9. The transgenic non-human animal of any of claims 1 to 8,

wherein the transgene encodes an isoenzyme of Qpct.

10. The transgenic non-human animal of claim 9, wherein the
isoenyzme is a protein selected from the group consisting

of human (GenBank accession no. NM 017659), mouse
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8. The transgeni ¢ non- human animal of claim7, wherein
t he reconbi nant transgene encodes a chineric or

whoomsnszer pol ypepti de. 309. The transgeni ¢ noNPOIYERZV08/050532
animal of any of clainms 1 t7e 8, wherein the transgene
encodes an isoenzynme of Qpct. 10. The transgenic
non- Hiardrerani Arlcest iohai np9, NiheltZ£i4bThe Meoempzméapsicularis
a protei el ected fromthe onsj sting 350f
humai{GHTBEN I ECEsaT o B, R 017659) Rptge Taprtta (GenBank
2008 QHLEIDRCTAEP2008/0050532 945 , (&enBanknaeeessd @ession no.
no. NM 027455), Macaca fascicularis (GenBank accessi on

. ABTEEIEE)), Mitack Mt et o> (CenBark Becesyi BAIABSOID) , cow
XM 0AIR0A85) 5 c£abs { Seniiank g M 2dB3%)e  thereot

n g
rat (GenBank accession no. XM 00106%%91
( GenBankaccesksiant Nl BT026254¢qoenaa adahogue / similarity,

t her eof _ havi_n o . 50% / 75% sequence i denti /
i o SR TRD ISP ofs ob 10 709RIUBE9E S LN EY | ont Tt JoFity, most
si md.aridpyabInpsioprefarablagQ0%d Qb%seguenceimilarity.

identity / simlarity. 1011. The transgeni ¢ non- human
ani mal of claim 10, wherein the am no acid sequences

161 S8 | paUTES nce aehort ol {pn e Y erein one

t r ansgend cadioh-dremesn@d mat accor dsognt pmanyaoé selected from
15clainms 1 to 11, wherein the transgene is qperably
i nKetf 15 %R i SEe-Sped qué apﬂrYoﬁ;B”teerO.fq S%.I]ﬁw{ﬁ‘h&é‘%-
for screening for biologically active agents that
inhibit or pronmote Qoct production in vivo,
120cdisr i sinsgrscmdmicni stoeritvgea t éstimadentccordheg to any of
transgeni.c non-h n_ani mal of any of_ clains_1 12 .
and CgLe len}srrigi ﬁ% ?EZ & Fégtmo%ht encraagnesr%engen Jt%eoégnr)%lﬁ%y linked
of Q@ucta priclicedpah f1id: phhwengmihod of claim 13,
wherei n the transgeni ¢ non- human aninmal is
het er ozygous for the transgene. 15. The

141et hodaf nelai @13, whereidy t ket ransgeni €. NOP- HBR,e  agents
30ani mal is honobzygous for the transgene.
that inhibit or promote Qpct production in vivo,
comprising:
administering a test agent to the transgenic non-human
animal of any of claims 1 to 12, and

determining the effect of the agent on the amount of

Qpct produced.

14. The method of claim 13, wherein the transgenic non-human

animal is heterozygous for the transgene.

15. The method of claim 13, wherein the transgenic non-human

animal is homozygous for the transgene.

16. The method according to any of claims 13 to 15, wherein

the animal is a mouse.
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16. The method according to any of clainms 13 to 15,

wherein the animal is a nouse. WO
wQ@o@3/88%197PCT/ EP2008/ 050532 77 17. The net hoBCT/EP2008/050532

according to any of clainmns7i3 to 16, wherein the

transgene is of murine origin. 18. The net hod
l'accdidi ngetloodngcobrdiagmyol3to d6, chhemei A 35tthe 16, wherein

tra e era{ S, of ehu.nanogri%%iin.e 1o9r.i The nmet hod accordi ng

to any of CIETE 137t 187 Wher¥iw the transgene is a

reconbi nant gene. 1020. The nethod according to claim

19, wherein the reconbi nant transgene encodes a .
Lehi mers crnorhedinafreed1pel ypepttect 2¢12FRE et Hod bf, wherein

any 9fc ol.aif® 3 10 20 I'Mr?icﬂ:itgqen transgene encodes
15 22, T

an i soenzyne of Qct. 15 e method of claim 21,

wherein the isoenyzne is a protein selected fromthe

ro consj sting of human (GenBankaccessi onna. NM .
1 81 7650 Rotaet CRRBARR BRodSs B oL RNT09748) - mbicaherein

f ascireul@ardrsdanBanky 20 Recessiondi . AB168255),

Macaca nmul atta (GenBank accessi on no. XM 001110995),
cat (GenBank accession no. XM 541552), rat (GenBank

Zﬁpce%%%ggﬁggyjXQ@&Q&QS@fgga’cf%yﬁ(g?pBQH@IQ%Seﬁﬁ%ggscombinant

0. or an anal ogue there havi ng at
50%tr atbdgseguanceld dentditimdrist md arinian i Zoprefleradd i de .
70% / 85% sequence identity / simlarity, nost
preferably 90%/ 95% sequence identity / simlarity.

223. Thhe nrihed ob rcl ahtn 22¢ Woegrehd the am ne@ci §herein  the
sequences of said i soenzynes are selected fromthe
gr oupraoTiEsirst iy QBuf  anyL I fMSSEG IIPNGS:  15- 25.
WO 2008/ 087197PCT/ EP2008/ 050532 78
22. The method of c¢laim 21, wherein the iscenyzme 1is a
protein selected from the group consisting of human
(GenBank accession no. NM 017659), mouse (GenBank
accession no. NM 027455), Macaca fascicularis (GenBank
accession no. AB168255), Macaca mulatta (GenBank
accession no. XM 001110995), cat (GenBank accession no.
XM 541552), rat (GenBank accession no. XM 001066591), cow
(GenBRank accession no. BT026254) or an analogue thereof
having at least 50% / 75% sequence identity / similarity,
preferably 70% / 85% sequence identity / similarity, most

preferably 90% / 95% sequence identity / similarity.

23. The method of claim 22, wherein the amino acid sequences
of said isoenzymes are selected from the group consisting

of any one of SEQ ID NOS: 15-25.

24. A cell or cell line derived from the transgenic non-human

animal according to any of claims 1 to 12.
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25. A transgeni c nouse conprising a transgenic

nucl eoti de sequence encodi ng Qoct operably linked to a
w@e@sosdEp7 i ntegrated into the genone of the NPOBFEP2008/050532

wherei n the nouse denonstrages a phenotype that can be

reversed or 5aneliorated with a Qoct inhibitor. 26.
2ﬁhe2hoag@ﬂ@ﬁe®h@inm@Esemh@®@pni$h@gnnus@r@m@@@mpmessesleotide

ct 27. The nous e 0 erein the
%useequerh 6t erbzy %? J@que l)ﬁ-hé \Mé a promoter,

cl allrfage?g&ameo%,m\mereh@ tden dmuS  fi Sth@myug@@,s fillerein the
Qoct. 15 29. The nouse of clainms 25 or 26, wherein the
traﬁ%@éﬁ?cdg@aﬁéﬁéét@ﬁc6Ue%h%%@Fh%ecﬁ@@t can be mgyersed or

The Jpuse, fgtéagtgﬁhuna (ﬁgqﬂﬂﬁgy the transgenic

20sequence enco 31. The nouse of any of
cIainB 25 to 30, wherein the transgene encodes an

nmye of Qpc 5 use, of claim
porbion TRRCP SgtnyS Faihs 28 prinel S RelcBer P i onPERESTPresses
groquggn3|st|ng of human (GEnBank accessi on no. NM
017659), nouse (GenBank accession no. NM 027455),
Macaca fascicularis (GEnBank accession no. AB168255),

C I a n c 3 5 :
2%2taﬁ%%ngénS%acégisgﬁak%% %252%5 Qg%QQ%%E é%k%muse S
accessicavngyoM 001 066591), cow (GenBank accessi on

no. BT026254) or an anal ogue thereof having at | east
50%/ 75% sequence identity / simlarity, preferably

2 0% 7L B5%cseauepee sdentityyd $idm bari tyne ADSE the mouse is
35preferably 90%/ 95% sequence |dent|ty [ simlarity.

WO 2008) 087197 FOI ERZO08/ 050532 79 33. The nouse of
claim 32, wherein the am no acid sequences of said
I soenzynes are selected fromthe group consisting of
2@any ore abuSEQ ¢ D NAFinkb- 25. &r 34.6,A wethethf athe transgenic
screening for therapeutic agents that inhibit or

pr oSt B AXGXRT Yot igiGtg (a) admi ni stering
test agents to the transgenic nouse of any of clains

25 to 33
30. The mouse of claims 25 or 26, wherein the transgenic

sequence encodes human Qpct.

31. The mouse of any of claims 25 to 30, wherein the

transgene encodes an isoenzmye of Qpct.

32. The mouse of claim 31, wherein the isoenyzme is a protein
selected from the group consisting of human (GenBank
accession no. NM 017659), mouse (GenBank accession no.
NM 027455), Macaca fascicularis (GenBank accession no.
AB168255), Macaca mulatta (GenBank accession no.
XM 001110995), cat (GenBank accession no. XM 541552), rat
(GenBank accession no. XM 001066591), cow (GenBank
accession no. BT026254) or an analogue thereof having at
least 50% / 75% sequence identity / similarity,
preferably 70% / 85% sequence identity / similarity, most
preferably 90% / 95% sequence identity / similarity.
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10(b) evaluating the effects of the test agent on the
neur ol ogi cal phenotype of the nouse, and (c) selecting
wa@2dsms71agent whi ch inhibits or pronotes Qct PCI/EF2008/050532

1535. A nethod of the treat7rment or prevention of a
Qoct-rel ated di sease conprising (a) adm nistering the
selected test agent of cIain134 and

a decr ased cl i nical

3% nltoréng %he:pat e é n Id . sequences
0i ndéx Tor°oe |s% Ses: 36 STVt hod* 3f e
cl aigm %mei@béhiﬁee@ﬁe redatetedi seaseth8 group consisting
Al zhei ner' s di sease. 2537. A pharmaceutica
conpusiatororfpr igithg & AESe| lect4ed test agent of
claim34. 38. Use of a test agent as sel ected
according to claim34 for the preparation of a
3fedicamenthddr fde tseatemritgantddéor BOprewention efeats that
cpCt_rﬁﬁgﬁéx%fhé¥¥§%%e Qpct activity comprising
(a) administering test agents to the transgenic mouse of
any of claims 25 to 33
(b) evaluating the effects of the test agent on the
neurological phenotype of the mouse, and
(c) selecting a test agent which inhibits or promotes

Qpct activity.

35. A method of the treatment or prevention of a Qpct-related
disease comprising
(a) administering the selected test agent of claim 34;
and
(b) monitoring the patient for a decreased «clinical

index for Qpct-related diseases.

36. The method of claim 35 wherein the Qpct-related disease

1s Alzheimer's disease.

37. A pharmaceutical composition comprising the selected test

agent of claim 34.

38. Use of a test agent as selected according to claim 34 for
the preparation of a medicament for the treatment and/or

prevention of a Qpct-related disease.



