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and Drarlrrrfeafﬁaltlﬁé bi AEPReR St es Tl aHEteEr echPPly pFeIRASES:B) cancer,
Dral | I/@ajolrlgaeawl ct;lge@m@topi’ GLAGHXEiG]) aﬂﬂef@§fle§ﬂ$s’ﬂ£d ticansgents,
construt 2 w En ol abs EB 10F ure
Pronculéllrl %k%grco%l% ecq\lAéIa ge%iéé\le glll Pef S%IPﬁlsétt No bi II ene
pr oAdcl él@illcge@péarf’r};ﬁd/ﬁ%ﬂebl esrgBy @?dyfpélaflt eﬂh%e@ctﬂelmtlﬂmteomal(ém ,

pronucl Qlﬂﬁaall%e@ﬂ erﬁfrddﬁ:a@”'&ﬁcgeéel@ezﬁ’@@ﬁéi@dl Ngnbhe sWeeesstnl leukocyte
for founders. The P esul t

injection, 15 Fig 7. Screenin

e hs e R oo b i e S hEuh, PRERSRPER tte. Th nangothel €3, ' 1hBhirea
CAG Pr - EDo@GX1i6H=KEOR]Ls e twedreSgeme sPCR,impab rkid) hamgowitbhitheeguilpeion
pai r BGé—iFl %9’g§r &té@@fﬁsrﬁo tﬁdﬂal QB ngokg)rl(‘fvasf&%‘gl nrmd Y\‘%hgred

genomi ¢ from FO generation. Positive 20 control %,1 'f or
traﬁégerli’é’rp’el‘?a\}reQatlﬁécﬁl §§Fﬁ &mprere&c;r?@elaar%tea RPER 4dt yped the
genom c A Pk igisain-Dgmehttihe dokipleas confheredidpeca contthé BERsent
anpl i fyi. y al 0 V& contro T . t he
head-t o- {ﬁ%eﬁtﬁ%ﬁ %%m H‘getéeﬁger%%‘é’%%w Cf é&{‘ﬂr%snstgle% C #?%eg%mr%%ﬁllg%efor
pr onot eRSH! \}Ahébghal-’SQS sequences giving rise to a 1.3 kb PCR
product. Negative control was wld- type DNA (V\7I') As an additional

[ trol - H20 Ladd I d
51 of hbs AKERIOPRITe 6L BandEFSERY of EFIiRRr abPORL S0 ThESPeRRY o
resul t @fomp%sptupsnssfehomheasraartree(ratrrpirei/cRCRJMdetpromrr@rfs Opct-related

CAG- Pr - RL/GX1625- }39%%1Eﬁlgkr9nﬁg@ﬂsd§%d c@m{nglwﬁﬁnQe%g{ ”?Qh%i@ or
genoni ¢ DNA from generation Positive contr
transge®& OPEREWAECthe pl asnid pTG CAG nQC, diluted with wild- type

genom ¢ DNA. Negative control was wild- 35 type DNA (WI). As an

(NEB) 0D°2008) Bk 1o 7RCTT EpaoarbabEas 02 - T B BN

transgenic animal, which overexpresses Qpct.



10 Figure 9 9A: Standard curve of pyrogl utanyl-beta-napht hyl am ne,
prepared using a Merck-Hitachi L-6210 HPLC system equi pped with a

Mer ck RP18WIO 0bi/iscert 125-4 col uim. The conpound was deREUERAISNFIE2
absorption at 280 nm 93: Determnati®én of QC-activity in brain

tissue of a QC transgenic nmouse (in triplicates, left row and
wldtype littermates (in triplicates, right row by HPLC-detection of
10 pyrogl ut anyl - bet a- napht hyl am ne as product fromthe QC- nedi ated

cycl i zat+'onlof 2P Pyl SPet & nEphit AT i ThePBd ot B tgrnstructs
regr essiécadiimeeear.respond to the initial velocity of QCcatalyzed
product formation. Prior to plotting, the area units (read-out HPLC)
were converted into a concentration using a 15 standard curve of

pyr ogl utBnylisbera- malghithphaki nebiRitguré lih<Evahvantbanofto provide DNA

QC- t BANSEE U NG nRER: 28dopeal 11 AikdE LR prl@feQC activity in EDTA
pl asma, liver and brain referred to 20 vol une(pl asnma) or wet
wei ght (ti ssue), determ ned by quantification of

pyr ogl utanyls bet &unapathygbaatheotdsithg HRvENnt108: tQCractviidiet v inorERTAan

pl asma, Jj Laqr e ein content. 25 10C. Qualitative
PCR of &%ﬁ%gﬁﬁgﬂg}%%?gg%eﬁégé% C éﬁﬁ brain (a), liver (b) and

ki dney (c) fromtwo transgenic QC-mce (QC) and controls (W). 30
&nglo@agu i 1at bue ageak ibhak IBB-JgeB s r@eﬁ%ér’fﬁ{ﬁrbr@é nﬁégi)ri/@é andon-
i dney t.ransgeni.c ce and contr.o : 1M ce_as |,
A Lol B g RUEN & e N gl BB D G e g AV 8o i
t r ansgentit rysguds tLhoCrni nel 53ciNo . 7 Opsduanespeanfiia nossug drndgeni ¢
littermate (hQC-line 53 No.25, circles). Activity was determ ned
usi ng an_assa i C d .on detection_and_quantification of

oyr 091 LTS DAL hYT e T s it PG P e MiTgHe ARt GHE SR Ofpare
2008608 TEXARCHERP2068L05@5B2fdtases. QC apoenzyme could be reactivated
most efficiently by =zinc icns, and the metal-binding motif of
zinc-dependent aminopeptidases is also present in human QC.
Compounds interacting with the active-site bound metal are
potent inhibitors.
20
Unexpectedly, it was shown that recombinant human QC as well as
QC-activity from brain extracts catalyze both, the N-terminal
glutaminyl as well as glutamate cyclizaticn. Most striking is
the finding, that QC-catalyzed Glul-conversion is favored around
25 pH 6.0 while Glnl-conversion to pGlu-derivatives occurs with a
pH-optimum of around 8.0. Since the formation of pGlu-ABR-related
peptides can be suppressed by inhibition of recombinant human QC
and QC-activity from pig pituitary extracts, the enzyme QC is a
target in drug development for treatment of e.g. Alzheimer's
30 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),
35 cerebral amyloid angiopathy, Lewy body dementiaz,
neurodegeneration in Down Syndrome, hereditary cerebral
hemorrhage with amyloidosis {Dutch type), Familial Danish
Dementia, Familial British Dementia, ulcer disease and gastric



case of the transgenic animal proves expression of the transgene
(human QC). Figure 12: QC activity in brain honogenate of a

t ransgeni cwio083208319(hQC-1 i ne 53 No. 27, squares) and a NCHER28989JEIIE C
littermate (hQC-line 53 No.25, circled). Activity was determ ned

usi ng an assay, which is based on fluoronetric detection of QC
activity. The higher slope in case of the transgenic animal proves
expressi on of the transgene 10 Fi ure 13: Conparison of _
QC- act i VF3§LsTh tRERDOA] nWﬁ%n%éﬁgf’ééc Lt PARSGEni P hficte cagpr exasiipenic
human %:ﬂ}ﬁtﬂdﬂlcspefdrfdlﬁﬂbh}é drise@n zByhtbeidhy- ﬂ.nﬂé@lfﬁ)lﬁy,( Lirr@apﬁ?ama,

Line 37 an 43 r|ne ubqu|tousI (pb
Conpar i son&oafmé é%l vﬁ%‘cy %CHS&_LSS sa(fr%rf es of a%cfrr%aa}s)sl Sof dﬁlﬁ%r} tr?tld
f ounder &¥tHusltiGhvi @@@EyosehEyOh@ t regsigeisé sani dmhg df Sptesied liver

Si gnisf i cefﬁrc&&sactté@léy f@ekosbe n@@qh&@eégqmngnbl tﬁ&rlr&te%y RSN e,
ene nedi a e rai in QC act theb5|s

that the tran it n

of t hes@THH TE] SHuHH (BTG Gaht ' GndeoM ne B3=7ds s baees,

20 di splaylngretdiaitieidghiestin@Craspbubty, | hethec prai adisemniplre . arfl gwga:a.‘l:éon
vest er - ploanal ysbs ofobr a8 bopagnal aseal il epent . Lansgen G cep-
animals.” A primary pol yclona ant was used, defecting nurine an
human QXakEfalinessit s F@PRé&edt hehQ‘E}eaﬁB@"y%‘Fs oFeE Adtayi t PlexadioFay
:—Ii ghesg n@:dﬂﬂmw eacimpaltxsedV\IaSalﬁhirwgdied |ﬂc}1ﬂdtdﬁﬁlgemlgnp®mrml S hmj‘rmonal
ine 5 in talnin ohser in (E3 mce. The

m grati on oryc(ica'n% shb H%g %%u 05|Cf| vef/%on ro? %econbl nant human
QC. Lines: 1. Standard Prote| ns, 2: hQC-Li ne 53No. 23 (tg, female), 3:
hQC- Li n@é&ﬂ& 25b§0a(da$lgusfteaeheh S Q@eet@ﬁs5%fN0Q@7a@tgvlt§ to a

f emal e)

Nr. 34 (rt |Je’5 C‘?‘n ZR?CIF_?%%l N8°43°’W“u%?t?tg SftéﬁﬁPé?Sténa tract
hQC-LEi ne:edlSL Nor: Ui {etmp t ifoanale)e £ e3abh @Criode £43abibeB6 of ntgg,s trake muchb@a 1
NG LI NS I 320 (i 1) ©) colda, N Qe  beacOntlof4nalacd | Nehe
1515 SEPESL7ER D N 8860 (g, 14 tq,

Nr . 8863 C%]gffe\}@nieééiéé?fé?lﬁé?/dEFE’ZG’@@FG@SS??r}? Fﬂ-g&faélisanécmtarﬂene-
r epr eserdaatdcannaf echherbPtAsomalf fived fier qganer.ati on of transgenic m ce
overexpres sing human QC neuron-specifically. 5 Figure 16: Analytical
restriction digestion of the generated plasm d vector. The fragnment
wi t B0a diwzdhermpgeg Was adséairsrakieroPnj eEfPeROr$apBsQC acCtiWREYIEP a
- Laddermana}alpuﬁ.:ﬂs d’ﬂ-lf‘hybeh%ési\@lel th h?}brégﬁleﬂlé +pAHABHP- 8P of
bp); 3, Pst 4, PCR pUCL8-nThyl -hQC 27 ng (1316 bp); 5,
PCR: pu&yz?%%i“ﬁijrﬁéE“iboﬁf% % 100 ng gDNA (1316 bp): 6, PCR 100 ng
gDNA; 7, PCR Non tenplate control; 8, 1 kb Ladder Figure 17:

Quant i t@n! Ve Qetebm, na%lﬂﬁ’lﬁn%t%é@ﬂé&“&f l@vel §1pfhheiRN Q@&n  lead to
(real-time PCR)  of three different founder lines. The 15 levels are

depfct e F S LESLAPPVE vlaﬂl%s Tomparett with a standard, GAPDH
(d yceral dehyd- 3- Phosphat e Dehydrogenase). Hi ghest transcri pt |evels

were detgyd J 015%’% hbé‘ﬁt?&”n éfgb(%tﬂdé‘ésgrr]lgkﬁ €9c£fectghg93§£1é¥s for

act|V|ty er o jeCtS nt ages res of I nventi on
will bed@ﬁf@néﬁﬁallemenﬁﬁéﬁlc@ﬁs|Q¥@rlatqdc§fﬁﬂéﬁttrﬁelf’m | 6RMAGIEERG Pbdleast

descri ptdren. e256Ed L2 DESCRIEHGMN 10y THE INVENRaONoRhew Pfleselstomary
i nvention r%grr@rsl se rrretgoCls andC conpositions for the generation of a
tra gerﬁac ant maf* néael ForP1%e % st udy of

BRIEEF DESCRIPTION OF THE FIGURES

Further understanding of these and other aspects of the present
35 invention will be gained by reference to the figures, which
represent the following:



Qoct-rel ated di seases and the transgeni ¢ non-human ani mal per 30 se.
The present invention specifically conprises nmethods and conpositions
for gener amiORgos08FWANSgeni ¢ ani mal nodel that over expr SSEEP2008/050532
gl utam nyl - pepti de cycl otransferase eAzyne (Qct) and the transgenic
non- human ani mal per se. The present invention further conprises
met hods and conpositions for testing 35 Qoct inhibitors and pronoters
and net hods of prevent| on/treat nent and pharnmaceuti cal conpositions
with Qciigwis bi orr®FpPonot ers. WO 2008/ 087197PCT/ EP2008/ 050532 13
thdprcﬁsm Mapensf onhal sol gy desg@ I&EWAWE:IIEOG}eE@brt hepdr eaf:frept @E\m
ve l.npalr y4 ner's.dls | a ni s
Denent i a a?m ISh ""Tlﬁlgnt%lpléhgNgsgfl ?A\Ia gaﬁtdlenenﬁlrr&&egéﬁer ag?l?)?%‘ ?asﬁ)%
Syndrone(B)Th%eNEtfe?erCrﬁ igfe tirctany Ikak®ng- pestiNde g udepaoint e@uen to the
Al zhei megpisr dﬂé&@ﬁ%t@%@ @ewueﬁwdmneh@r ekﬂmeemgitimaf%dy & 1ReRkGe SN
ADan and g 05|ted|n Famlla D?ﬁp ITEI’]IO% % Fam | i al
British a&%l‘”{as BesE 0 Pogl PaliPS HHERPE. OFhé ﬁGISGaFSr reeran in
is an |n<rm111ca:ntpPé\RerSt:rnptttlemdﬁveHo.pnent and progression in the
di sease, since the 10 nodified anyloid f3-peptides, ADan and ABri
show an enhanced tendency to anyl oi d aggregation and toxicity, likely
wor seni MEIURE FiseLosMBIpPBEA B on of the disease. (Russo, C. et al.
ZOOZOJ) Nerg bopet S2NA1480s 14&9]@@& s@irdt etiaal NsﬂDOhnAﬁ}NdﬂId Brom the
277284 nt.r r ept. 40
gl utam Cplpgch% & qid ttr g%énntSkgs geﬁﬁ’g I?na%a Igem én%("@ac|b(d:3fL dlzil>lx:2)|5I‘ELNlP“lS é\@“d
The ter otk ane‘genéherreeﬁisl&é@egﬁrerﬂfﬂof (DNA tdat PaBs¢megntly the cDNA

S nc;)_r pO{(@é@éﬂ;ﬂt@ Orﬁ@s Pe@bcqeaeaeara i @h%?ee@teleftleﬂt QNAERUSHIndITT and
replicatjon in a host.ce is_capa au ressi

of one &\'{ t&nr]entc%l?upaﬁsﬁf’%dgggs% Ciql‘tj)mzé ?éangggﬂes%%gl |resu ting
. provicde pThe-JigstmOCelchbnsostant fakse denet opeR t dwes ef rimungetch thenoweltrol
phenot yper r gl afl &, 49 dNe C@ﬁﬁ:?éé%oﬂﬁj ngagonsidhelor ied ¢ekl ®En polya

animal . The term "transgéni c ani mal ™ nmeans a non- human ani nal
usual | y 3B manmal , having a non- endogenous nucl ei ¢ aci d sequence
present as an extrachrom)sonal el enment in a porti on of its cells or

stably i aked epa! i oC
a recgrrbﬁlr}L ant tr:fuc %.9%9%%‘.{%& {fy% réco nant %ﬁfiﬁﬁé? ?ﬁgﬁud
beeROgeRAGHAGMEF eRe HbF p’éi%%tfb‘fc‘ﬂﬂ? eRpr¥§4Pon of a specific

nucl eotud:e SEHRIENEQ(Sce Dl rd$i dik berdiSBsbd N ddieasonstfaiet L oRe Of (SkHerD
reconbl uclﬁ %I de V\D 200 /0871%7PCT/§P€§08/ ggOESZ 14 sequences g
The rec |n nfPRuél ei & et AR Terftode 2. TAS cRPARFYRYOY Raminf Jed”

pol ypeptiilge. restrimiyqrepsitdes hete Per t ahnsmed alskdpoigsi bhe amstoiscidn
Sequencea%a'i_y%qlgprdr%l Nich V& ihamh 1Ghan Nosed dgap Th’?hé eﬁHbl@P@rﬁ anythe

i nked" nmeans t hat .DNA sequence and a regu ence S)

conﬁgct &?Woﬁﬁ@&éﬁ é’Wrﬁ’s Germitt gaéTfL gﬁp‘?ﬁsﬁ én e shown as
appr opr icatey nateoid esBfe (.., I—Sll)l t PARscdigptienalesadttiedatior phet experted
are bou%@éﬂ%e%Qesﬁgggl9%05¥e§§89§@th(éﬁe table M: MassRulexr DNA-Ladder

Mix (GeneRuler; MBI).

30 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 Hx0 (- WT DNA) or in 150 ug 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

35 amplification of the transgenic DNA with the primer pair CAG-Pr-
F1/GX1675 vyielded a 1585 bp product. Wild-type genomic DNA (WT)
and H;0 (@) were included as negative controls. M:1kb DNA ladder
( New England Biolabs, NEB).



The term "operatively inserted" neans that a nucl eoti de sequence of

interest is positioned adjacent a nucleotide sequence that 15 directs

transcri ptworroesid797 ansl ati on of the i ntroduced nucl eotRCIFERRGISHSI5G2

of interest. Transgenes The Qpct pol yAucl eoti des conprising the

transgene of the present 20 invention include Qoct cDNA and shall

al so include nodified Qct cDNA. As used herein, a "nodification" of

a nucleic acid can include one or several nucleotide additions,

del etions, or substitutions with respect to a reference sequence. A
nodi fi catiqirefs :appuphebtiasi d £Lan | Relludatsibhsti b8t i otise t hadTaleatomoc

not change tshe %réc%ded am po aci d sequence due to the degeneracy of

t he gene i€ e ” §° \ﬁ,ﬁl Ch*tesult in a conservative substitution.

Such nodi#)i cdtlla@ﬁgdcaﬁaa:drreﬁpoﬂcbtdaﬁémrat PBAsCABanQGr etnbigmting  the

del i Ber atadopi SUch asiddhe @fjdstélpnar%i 9r£’piy énaathe 8hinMah§akh @RS for

whi ch occur as nutations, during nucleic replication. As
enpl oyeotct}?er%?ﬁeeﬂfégtBFh‘Fe%%bst(aht P&PHI?ﬁﬁlgaﬁESEE&FEb‘W daf PTG-CAG-
sequencelioT ef By sahd BNA hiaad g esiuffiagisereh iicdentristoyruicer t (29 .r ef er tkise DNA

pol ynucll&ajq;dec_ite (N%%cg %TQE 'éléf‘iiﬂs,h%%ﬁs‘ dize to the 35 reference
e

nucl eot i under ately stringent, ‘or higher stringency,

hybri di zati on conditi ons. DNA having "substantially the sane

nuclieot | Kigyue weneeonasléhenicﬁicﬁrrgmmuel eotide WO

2008/ 087197PCT/ 8/.050532 15 uenge, can have an identift

Fangi ng PonVSP 7 Sact &% t SmAEoT Baky 956 WiThe r SosRue1PEs e clearly
ref er encel aididleeot Bk Swpvdsceai e ghogséionedeble emplst rpxgemleus  is

hybri di zatd 01"y eefiak§elio SehONddng that sperBkiral t fpateicl eic
acid to bind a conplenentary nucleic acid. The hybridi zed nucleic

acids will generally have an identity within a range of at |east
abolt 60Pkgureat’ :| Bastembuyt£HSKouddeesat el y stringent condi tions are

condi ti anz eqy valent oyl dizat 'b%@n' ri95Q>ébf Of; BRI, P ¥ ﬁaomth the
Denhart's solution, 5x saline so |um§ EDTA buf er PE) ,

0. 2% SDEHIASE chpCaPT Hobl X UG ~TOGILI d(blg/a%%ﬂm%g PCR/ 0. 72x6 sslﬂbé and
0. 2% SD%i(tAl diheChrimatr @haut 34R-Cl /EhehpstRd ngeney deyhkaidi 2aki00.8 kb)

refers LS Landinons Wik RISV 230 9D AL ANt EN0SRecs tive

nucl ei ¢ ‘aci d sequences t ormsta s’in
abodf 6Zaptrdr Exanpiie, the ﬁrﬁ9W¢IéP|§C?qua§tébIee Algsgigl $UCNEEE —BLC,

about 6@1@ut‘eﬁdwhl|t|h Rat1 e ypleakied crnde . g(fjm_rfet rqdhglqrtgy &pn@hélgn% was
as conte te relrn. S ngency, condi ti can rovi de

or ot L T BV o0 PP BE St BER] ATBGOE Y et 4 155 “Hh s S19hal.
sol uti orPosaxlssPE:orﬂr@% OS)atfaboute 4Regl- tfcothlaMedPCEfy washthg kenomic
0. 1x SSE%A.a%% 0. 1%%§@§S%En§éoull§é Cﬁléﬁheéaﬁé“tﬁ%ﬂﬁ%ﬂ@%*%%@&ﬁ signal

stringency strln enc bri di zation buffers. and

condPt | ér?gu&Pée\ﬁe%PvRﬁgmﬁ EY-Hoéle Tof &8 15CR rPl’tOr?é“:&rt Ngq@tayg control
descri beds fwdldexgppl BYNAI nwﬁanbmmcd@ eldddlciponkbl ecghaive @amtng:l ALC ()

Labor at qr.y, l}{%l%kia' M- 20 oe:?p (}%lL%d%%rﬂ '}&eﬁ%ﬁ@iaﬁ&%ﬁ?elf ‘T}W NY.

(1989); and subel & rrent Protoco cu oI ogy
(Suppl enent 47), John
Figure 8: Genotyping of Fl generation.

300 The PCR result of 17 pups 1is shown as an example. PCR with
primers CAG-Pr-F1/GX1675-TOR1-FF (transgene PCR; 1.6 kb) was
performed with genomic DNA from the Fl1 generation. Positive
control (+) for the transgene PCR was the plasmid pTG-CAG-mQC,
diluted with wild-type genomic DNA. Negative control was wild-

35 type DNA (WT). As an additional negative control H20 () was
used. Ml: 100 bp DNA-Ladder (NEB)



30 Wley & Sons, New York (1999)). The am no acid sequence encoded by
t he transgene of the present invention can be a Quct sequence froma
human or tWwe x@sas7isonol ogue from any speci es, preferabl BCHERINSA50532
murine species. 35 The am no acid sequence encoded by the transgene
of the present invention can also be a fragnent of the Qct am no

aci d sequence so long as the fragnment retains sone or all of the
function of the full-length Qct sequence. The sequence nay al so be a
WD 2008/ ¥euoey SCT/ EP2008/ 050532 16 nodified Qct sequence. |ndividual

subsltl tL@Aon%tadl@'aQﬁl Qﬂﬁv@lf ﬁdcﬁﬁﬂd@l@taw@llcbe@éiﬁiphﬁ%d 1 rdg | l@;ltx%p%red
singl e am nho aCI sSha P. no acl ds ypLcally

Toos Tt 508 Be Bl St i, PRLEEN PR Qs PR B Bnd LR LR Blpreyox
| ess t ha#PUBpDiBrAcambdi LPBati ondlwin t hdhani gompoiddsegaencietected by

eNcompPasHes, GANSEr ket bye sybstitutions of the am no acid sequence.
Conservative substitution tables providing functionally simlar am no

acids are well known in the art. The follow ng six groups each
contain szi n@ea:eirdﬁnahabnarcef cqQuservavive sSlibsthrtaitni omﬁséﬁé 16f ore QC-

th , it
?B; g u% eag:cge (rr%%}se nggréézpllgékl)ggm nel‘eQED % d ' Svglla_L;&lt%ge

(R, Lyslrlrrée(%atef55jlrllscﬂré@éllﬁét(fi) el néovL) bwe "én@%‘“eQ%MOH of
Val itne (Mzogaﬁﬁaﬁmpb@BMLﬁhpmm;@l&rﬁ)ne Télé 0§ra@u&1¥) £rémy phephanrdeWiated
Q her m nor q icatd e i heq %Jg%n t he sequence, so Iong as

the pol ypepti‘de P8 & n @161 8f "FRBERY Pt al e A €
f unct i ongnssaiact erisTeTs cofrrasgpot pol ypépt | deitiddenpeapypity of QC-

struct ur@dtaqryze@ncgfdawt CHTRGLIRM . StE 6% n&i §o§@%ncaaé dgptit yin®ts
substantjal simlari t% anti body reactjvi t¥ ‘{ﬂ)’ esence of
o Rdi g

conser vetf &Y ¢&Cur BF P dondists sGeRYEEt$NAH &ﬁ&P%aGFO%cHﬁJ@g a
domabns.stZndaMd Comstr aft syangll Meotydr-dethenbeprenyianifar t her provi des
a DNA construct conprising the Qct transgene as descri bed above. As

used herein, the term"DNA ) )
Figure 10: Evaluation of QC-transcript using PCR and real-

time PCR
10A: QC activity in EDTA plasma, liver and brain referred to
20  wvolume {plasma) or wet weight (tissue), determined Dby
quantification of pyreoglutamyl-beta-naphthylamine using HPLC.

10B: QC activity in EDTA plasma, liver and brain referred protein
content.

25
10C: Qualitative PCR of mouse QC from generated cDNA of brain
(2), Liver (b) and kidney (c) from two transgenic QC-mice (QC)
and controls (WT).

30 10D: Quantitative real time RT-PCR using c¢DNA 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
35 (hQC-line 53 ¥WNo0.27, squares) and a non-transgenic littermate
(hQC-line 53 No.25, circles). Activity was determined using an
assay, which 1s Dbased on detection and quantification of

pyvroglutamyl-kbeta-naphthylamine using HPFLC. The higher slope in



construct” refers to a specific arrangenent of genetic elenments 30 in
a DNA nol ecule. In addition to human Qoct, or mutant forns thereof,

t he i nvent woreoed/®o19pr ovi des a DNA construct using pol ypspi/EREess/ 05050m

ot her species as well as Qct nutant Hon-hunman nanmal S expressi ng
BACE1 from non-human species. 35 If desired, the DNA constructs can

be engineered to be operatively linked to appropriate expression

el ements such as pronoters or enhancers to allow expression of a
geneti c @Ement e tHEDREGnS ATl PHOEAS apPPoPTs e Teltthertransgene
tissue. {hendisec)\WO 2008/ 087197PCT/ EP2008/ 050532 17 of the expression
control nechanisns allows for the targeted delivery and expression of
the gene of interest. For exanple, the constructs of the present

i nvent i ofignte B ic @ Eaaidvddyudnnrapsnchpregerate o set txandgegtic mouse

i ncl wdes(idgr1h@ed’ 53° Ml recti @ 9£e§) t IS CA | EIan'%raﬁsbéﬁEécrllﬁiﬂe%ﬁlte
and trangl ati.gnal [%\ilél a%%on re n assoclat ed wit ene ex I essi on

in brai nQsddEe fic 1n§15 }& nt oF > U T6- ‘f’%ed%‘jﬁfmb? telAlngngn
at ransc:{ssmy ondlicindid risasddat oronfludemEtEtd aletreegiion fofncd arediviny.
the hostpgn ne % gor e, i ntrons sqpgan.h sent 10
transcri pt| oﬁ h|en| tatfon rrégl on canoaﬂbeQe%dngceﬁggégt ogt haequ[‘?al proves
ani mal CFHIGSSigR 6F ERBgERBESIERS tHe host ani mal . The DNA construct

e descri bed herein, nay be |ncorporat ed into vectors for propagation
or tran ectlo n i ate.cel 15 1 o; geper

over expradiinsg 1t SRrBARESRh 8k oEiaafivonh Sl SOF Bfai omessoayernet
present juansgends. Gre SR-'KPJT%%ISthhEmaN Qfarneygicectspgoréiral 1pasedven

on ?eSIlr El{é)pﬁﬁﬁ-l.ﬁspr&ﬂft&.xa(ﬂrﬁa 53)r :Diz?éjug'f) I Qﬁdotnlaevalg?%rlo Ru@ine
arti cu e uc as a C a paclerlial ce
Dot or o Ta i Eemiiencad (HEPAVRe) ohLrEHro Thoha s e qieasy 12 brain

spgdBfl csamphetsdu:!:ﬁ bdamre‘cxlzﬂ’ esfi dnféérant ofenatievellynksnk&thvivobéyec only
aci d. }:kéﬁggéﬂ‘lé h%n%%lgarhfs%ﬁ%l e dﬂcfﬂﬂﬂf‘ar&“ 8EPLOPIVALE  not

ti ssue- speC| ronot er .or enhancer that expression O

Qoct po|%ptqwe§r@ﬁsaeaé§. r dYCEPEERESS A t RHOUITW bél"ri”(ft edBehattransgene
ti ssue- spedizftee expsr ezaios ds dgsScechedibereir) deesthet W=aguw ref athese
conpl et ce pr £ssi i t.iss er n e ef err
T e LS o L SR R S E ol s
ref 8fs td}saﬂ@a]lagu Fpeohlgh%sgdé%ﬁmtéé@tdnlaft ephraieusanrfene of
interest in the preferred cell type or tissue. Any of a variety of

i nduci bI rom)égrs nhan can so _be i uded in the vector
for expld PRI GRRR, | B0a0vess okl cPEoRE: o Reipepafes. o
regul at eiiffst;rehh m@sbbelsygnemlm nél m:ctemaﬁ:w pexanpbealt entabydyi nes

i nduci blg M BhZabdd RLQGn . A0k 0its USEF1ect the
89: 5547 5551 §1992 ssen., WD 2008/08719 PCT/ EP2008/ 050532 18
Cal #P. ) ANGYSEE o Of | Qﬁelaﬁtﬁlvbﬁﬁt EFaFFH&ceﬁlW%aQﬁ/ Huoresctdgdty was

st er oi d dharinre despeascgenio eciysinedrlired died siler @ daistchtasining

R et Mf%%“a’h%%e Sﬂa 5%53?%? o Hgeys SHoun by

(1996); nvi t rogen,
Car | sbadiheCaii‘qult)lveim’{%ré: hEOM#Ss)  Fherzedlby Standard
st er oi de:teAnas gI:U§Q©omimé:ca31lNand3e$tdjpgﬁéma(11eae 63 aloc-1Nakuse, No. 25

294, 228- 2 (1981 and _h hock noters in by t e atur
cha%ges % Efg aaé rog s§§ ﬁl ¢° en Ia%e%gae p% S %éOrE@EPéH%r
et al. Ntlelﬂﬁon(t@‘, 1@@9%—)1976 ( 1990)Dine ha/ hhllmra‘tﬁ Piacld n(g@me pababt e :

(Ray, eth@'—Lun@e@QS nand sDenvelopeat (fé%%l)sﬁ 82600227 3)e HBENBU%” (tg,
pl at el et derlved growth fact B é)GF B) h%tn gene pronote
(Sasahar’&Made)al 27 BHLTLE180) VeuD1 muhrymaidle nd: S6k GrfEndAndF - 32
gene pr qmqt,ermémlje, ¥it: ahoC, NeBsont {d99@ondrd23- 280n¢g] t helimeman12-15:
35 PBD17E3 12: No.7%36 +tg, 13: Nr.g8860 tg, 14: Nr.8862 tg, 15:
Nr.8863 tg



15 copper-zi nc superoxi de di snutase gene pronoter (Ceball os-Picot, et
al., Brain Res. (1991) 552:198-214); and pronoters for nmenbers of the
manmmal i an WOUoesaseion regul atory gene famly (Xi et al.,PCTIEE29)8/08BH32r €
340: 35-42). 20 Reqgul atory el enments, imcluding pronoters or enhancers,
can be constitutive or regul ated, dependi ng upon the nature of the
regul ation, and can be regulated in a variety of tissues, or one O a
f ew speci f| c tissues. The regul atory sequences O regulatory el enents
are operBtgwxa y 1Pi nk¥RPep e SFPEABCREARIAY n@El bR d&1oemicncesedf for
the i nvegpdnératilesh dhattrehegphysi aillceangvétiiednedsding’ Eh@hdrONlI heuron-
bet ween t he ipglcyri cl eoti de sequence and the regul atory sequence

al | ows tTENSCr & é’n of the pol ynucl eoti de sequence. Vectors usef ul

for expression in cells can include, for exanple, regulatory elenents

i ncl &di N BOtehe 1€AG Asrapipitiaal t hes BrAOt i | digeshborr off hthe generated
Cyt OMegR IHEniis ¢&MOr Prowdt eraghder NRUSE ERAMTRLY JUNMPS2yi ks (MMEV)for

st er o1 el Bl ATl ghe POt %pgg%ymrtg@%ugm 1 Mg 45y -noc

(MWLV) pro onot ér ~an

vect or c/anN%%n¥ af/nPEusel ég%BP% hatfEroP A 98dPREF efn, PET" delredialsies /
mar ker " 4.efRiRs (@G fgafdvilchefeA@ntgt HAB1lprow] des, aPER auiG e Thyl-hQC
phenot ype7 ty ar cedd dd yinzch(tdies salectablmryarker Rasomeen 7, PCR: Non
i ntrodu D %t%elcggttmﬁhe garfelg i S,adMQ 2008/ 087197PCT/ EP20081050532

19 generall'y ‘a gene ose gene procﬁjct provi des resistance to an

agent that inhi blts cel | grovvth or kills a cell. A variety of

sel ect atﬁ':. key s %&n@@tﬂﬁ@de' Ael-RemPhAL €8RS 0FUCE Sarpf crtil levels of

t , f gﬁ:B 5
genes. 48 '”§¢¢’ LEEa Pl ABORL b RbaReRisfearnt (BpPlRe ArOBBcoREe
i n Wbl ecldarl sBiagleogigriStippl eremeldT)ye Johhudl | ey Sansiitiew YdmEkdard,
(1999)) @ngd). S. (BQEzEQEaMeh?d%JPkﬁfs%haQreugs Béﬁ{z&o&@:‘iass&' eCt' @ﬂgfh%t

t he presence of sel ect abl € marker include, for” exanple

Neo, hygtr%ﬂ?&rﬁpftorlﬂﬁﬁls 10°8Hisst PEEREPIRSH Hflst@ *&AEh| P fd}‘hl(‘%h also
and bl eamspilmvkdr tBeeh{geesAustbeitiatital., supra, (1999); U. S. Patent
No. 5,981,830). DNA constructs of the inventi on can incorporate a
positive sel ectabl e nmarker, a negative sel ectable marker, or both
(sedl fdithexanppeects s, aPHRRRRIRD. amdggiegapjes 19 NdrheHukarention will
Transgemccofiei Nabsaddrer | pyent | OdhPrddmdtilon peoVides 8oD0fwhWiBRletailed
transgergc ani mal whose genone conprises a transgene encodi ng a Qoct
pol ypept FEE P OBua fragment can be integrated into the genone of a
20 transgeni c ani mal by any nethod known to those skilled in the art.
The DNA nol ecul e containing the desi red gene sequence can be
mtrgduced into pluripotent_ cells as_ES cel any met hod

t hat>wi | | permt the ?\TZ?‘HO@R&JE%IQE&IO@ %) EHEI&]E%W i nation at
its regions of honol ogy. Technl ques that can be 25 used include, but
are not o.jm eci.pit

m cr oi njfect [ %EQS%IQ%N} }‘I%Pgmto e % eus gg%?%%o%% o%grﬁ%asclt%mnﬁ for

prot opl &3 fIRAGANIAh Pht Actti@digsenic afﬁslfr%ltlwe]anéoﬁol%ati;w of

(e.g., mpicytbn:emeteaolqa@emsta@ Nend e'ﬂ:ﬁe) tmels@léﬂﬁleamdae HSin3@l €a®imal per
dou be stranged DNA, JLinear ort3 I‘(élé £§ Comr exarrpl Cgsanand
WNini pu(l_"atp r?& tnhe Muse ]E?Fbrﬁg A tg% orypﬁéﬁugl r?;éotrkbo
Sprl ng KarosiLaboeat 6py (A98H)atikagam eﬂirahsgeml Pt iad Ing molde I b et
Enbryo: ARekaboratoey Manyahin @ﬁg@gtﬁﬁie cGRh dt SpRé Al 8 DOR 7 yme {gpet)

Laboratory (1994), U S Patent Nos. 5 602,299 5, 175, 384; 6. 066, 778.
'transgenic non-humanh animal per ' se. he present
invention further comprises methods and compositions for testing
35 Qpct inhibitors and promoters and methods of
prevention/treatment and pharmaceutical compositions with Qpct

inhibitors/promoters.



35 4,873,191 and 6,037,521; retrovirus nedi ated gene transfer into
germlines (Van der Putten et al., Proc. Natl. Acad. Sci. USA

82: 6148- 619D 000@3)97; gene targeting in enbryonic stem BEHER008/050532
(Thompson et al., Cell 56:313-321 (1989)):; el ectroporation of WO
2008/ 087197PCT/ EP2008/ 050532 20 enbryos (Lo, Mol Cell. Biol.

3:1803- 1814 (1983)); and sperm nedi ated gene transfer (Lavitrano et
al., Cell 57:717-723 (1989)). 5 For exanple, the zygote is a_good
target fBRe nikfeAHjlectiPgRNLAADN net FOAPITVIASE offnj BBV nHeEyedt e ir dhe
vel | knowbed e tUS 4f 87@i 191) codibt yanal 16844 Suedl: vaous, aAlzheimer's

devel opnent al st ages. .ca sQo be used, 10 tg intro e. transgenes .for
e br oREISHIE o T Hege A L8 RETETTER { SPBRE Phtf I d5bag = and
dependi mpwredduerstradge oof ldePelophentrofiet hEhenBr yorminiceld . tiBucmyloid

transf ect st amyyonigosi eRd ES) Galdng iGRR 'Eheleafdey £040nbg8 &yndrome
enbryo followng their introduction into the bl as%gcoel e of

a . .
bl ast ocyRt2Etragénds Bbr P YaRd ScontPiHiRe £52PheYer Affineddpothed in
resul t i nopaeih insdlr | Raraird Hreden{arendizevied! | Fandidenils GritSehemMesmentia as well,
240: 1468: ) Priar st oqthe Lnir ' of . t n_-ﬁ.{% E
cells i ﬁ?%ag#e}( aﬁtoaénc}gl g&?ﬁe%?aﬁ??%c?g%%%%%g%l{ss Egg:lgn e%stégljte(%‘fée t
to vari ots §8ReclSVEH PFENSCcAE t Bre®RFeThi Athelpr dp6r t ibFrdIe ESSERFE s the
20 timat haveridy eghat eddt Ip-dopangigene adad henkr ansgenenpiovidesrhanced
means for sagch seJCecti on. .@I tergativlel%/, ﬁgRtC%quﬁ usgd L9, sgreen .
for ES cet €4 HNat “hafBYi At BgrIPEaehe T r SRS ge&  IHhiYaddit o, Worsening
retrovirgie iorssadt iand cavgakessiba afetheodipeaseluc RHE A r dhsganes . 2002
a non- hyfafeatidmin shhe 1devehapbngcALE, husane enbr y o g@in e, 1l W ed77-
invitro,to the blastocyst stage. During this time, the blastoneres
can be t?aﬁqde'ts for retroviral infection (Janenich, Proc. Nati. Acad.
Sci 15USA 73:1260-1264 (1976)). Efficient infection of the bl astoneres
i s obtai enz iC L, _ eth a pel i.da . ..
(Togan i aictEdisra ot TepRaar AR bRt FORY 2 0 FG iy 1o acia
i nt r oduckes tHEXdnsgerd Nsteypital 13T é5ticcat i on- def ecti ve
retrovirus carrying the transgene (Jahner et al., Proc. Natl. Acad
Sci. USA 82:6927-6931 (1985); Van der Putten et al., Proc. Natl. Acad
35 Sci. USA 82:6148-6152 (1985)). Transfection is easily and
ef f i26i erRBEANIIANGed by culturing the bl astonmeres on a nonol ayer of

Vi rus- pregucicagmcert sad der mPehsenn sWRmant1985; oMrewahbtethad . been
EMBO J. 6: 383-38 1987)). Alternativel % i nfecti on;ﬁc%rga V\g

2008/ 08 " TPFBEFFEPS008H 50532 P15 he 95BFFOr fbd aF &8 sPhg@UhgrPgeus
or viruseqrldduciing céhl sacawdie icajléctandi nto tdepabllastofoetai(iyahnéhe
D. et alg,pMNalurg 298: 623,628 {1984) ). Mogh1QiathefigundessS WHYerR82ry

nosai c for the transgene since Incorporation occurS only In a subset

of &el | STASPFREH fBHht t BF VLR geMF ¢ "asitnafe L Fur t9Fer 204§ o fiRgEr- oPed

can cont@igrefatmussirtet rsovidwadl iprserdiyprs efl atheet tansgeneairesponding

differeq&npgﬁggggg§ %8 nglg nofe, which generally will segregate in

the of fspring.” T'n addition, transgenes may be introduced into the

germine by intrauterine retroviral 10 infection of the m d-gestation

enbryo (dahneiret tdlansg@HREAan1882) - m&shel td oned -Hmens 0finddi, Nésually a

retrQviruses .or retroviral vectors to crea%g.trans eni ¢ _ani mal s kngmn

to CHos@BFaki MBYHR% Re "SPT SPRVSFURE® tHET Tt S5 SRIIGRCSr Pressnt as

retroviral gartadiresio@omailt edpoent Ginr eapedteen| sfpivducendgs or stably

retroviriyg di@ehihenle peLiyiielline rppace of fertilized eggs or

early enbryos (WO 90/08832 (1990); Haskell and Bowen, Mal. Reprod.

Dev. 40:386 (1995)). Any other technology to introduce transgenes

into a Mo khevan "20naniroek!” megnst berkooakinantornidie rceseiiel, generally

t echpol agi I be d l.ye I o] h n

 nvadt i GnC AR SC R P (oenAr gD orL SeI T REaanc h the GrEPGEe bf che
expression of a specific nucleotide sequence(s), or is to be

used 1in the construction of other recombinant nucleotide



one integration site in order to establish separate lines; 30

i nbreedi ng of separate lines in order to produce conpound transgenics
t hat expr ew® ig08r9ansgene at hi gher | evel s because of RCWERDGB&SM532 of
additive expression of each transgenei4 crossi ng of heterozygous
transgenic mce to produce mce honbzygous for a given integration
site in order to both augnent 35 expression and elimnate the need

for screening of aninmals by DNA anal ysis; crossing of separate

honozy gotRIUGTRES + 0 TheodHEECERHIIIND Hstidrisry g6ds oFahonorSRidus €9 2
| i nes; bsiegtinig aH Mhsntecdi péeyesdtider ed genetic backgrounds so as
to exam ne effects of WD 20081087197PCT1EP20081050532 22 modi fyi ng
all el es on expression of the transgene and the effects of expression.
The trandgernaptadendierareesitrigenctb andl epabaabéd wvoisel ectids gmseces
ani mal s ggm@fg%ﬂﬂaemgggnghggelgfamfgénéggds Initial screening can be
perforned using, for exanple, Southern blot analysis or PCR

techni ques to anal yze animal tissues to verify that integration of

t he tramdgenechas 1@§&¥Bhﬁyacélnmhﬁ'lﬁmahsoﬂjMRNAanDMks$Eqmenﬁetfﬁhd a
transge 0 i ¢..anj,ml l.sq b .
assessegﬁdhﬁﬁgnﬁ chni %%gg r%ncFﬁggéggﬁtggrghggtg %%Pt% %O Permit
Nor t her rE¥ilt  &A&ILPSES OBf tW%%%e §§ﬁble§P@§PQ¥héHefroﬁ@¥¢ﬁP%ﬁﬁ naHe i9n
si t uohybydiszatiipen oagal ¥eitSvadbd peveeshs) r aneCbophaSeoPERe( Iegd@R)kory
Sanpl es of the suitable tissues can be eval uated i munocytochenically
usi ng 15 aMI55di*és specific for Qoct or with a tag such as EGFP. The
transgeni ¢ non- hunman manmal s can be further characterized to identify

those aniymls havide a:phenot YH@eH@@cﬁU' médn STEEds, ofﬁuélheeoﬂlra\ée@elq%nce
In particular, transgeni c non-h gagﬁga mal s over expr essin

bo Bor ectbd BEPHESY heSutHOde CF Bo Dot Har P S o by aREreics  that
ti s§ue shiotdadss canabecwimviech unged a tfdameflescent micr osbepe ifdirodiveed
present of ﬂgdggagsggaﬁgnc%ngg(gﬁﬂéy%gkhe presence of the reporter

gene. Anot her netho fect tissue specific expression of the Qct
25 protein is through the use of tissue-specific pronoters.
Non- | i maidggexaapl es of suitable tissue-specific prompters include

the alb n ter. (i c 1987

SR B e (S ARE L o T Rke Crllsgent e M Bagt
Adv20| nMNYENt193: 23512498) OPfh pEFA | el aghpk bt ar sirgd usle Togéfiied Qpcet
recept O{@é\(AYV N4 0&@@5 B@lﬁeftlm?r & ( 119&93!155&@@01}" 8@55% 7ergt§l)el@dac:Ld dcan
i mrunogl.o ins aner et al een an
B 1 o a 683) bRl | Obs. S ) TRl ePs e peantt £ i e e
t he neursmfisltamettiopsonotigrh t hesfhgt 1 groonpéer mwrieeacBri -prot@iae. A

pr oMot eryo SRk 8h- Bfeérﬁhc§é1é|ac1§5c549ﬂi21Pe9%nﬂﬂﬁ¢kutA%ﬁg BRht do
USA 94:13287-13292, Byrne and Ruddl e (1989) PNAS 86

e
panéPeadi&p &HEFdE ﬁPSrrﬁfléPge@Ea‘PHh%l 2t 1G4 Séayergs) U§C|té>nc,téle d)egeneracy
230: 912-F16)thecarghirat igpeaiddie; expr esdiiaih (aie[slm&trrydsn n aheawhsehaanive

pr onot er,, uﬁ%}qrtwgham h M@a%@?@é@%ﬂ%??gy LA, 23319883 ons

WK, Guli unann ue-sp
regul at |t61r@tofalf€hema‘li%h§3|3f?5§ifﬁtﬁ@éwySéﬁ5| RS ¢ 9@@*@&@? Pﬁ a Poly A

transgemae:le ¢e. varBaehothBenh268: 024641 324626 t 1%L .Juriagd nieTEREY acid

glagg %%hgb%tgrgqnters (e.g., mlk whey

As employed herein, the term "substantially the same nucleotide
sequence"” refers to DNA having sufficient identity to the
reference polynucleotide, such that it will hybridize to the
35 reference nucleotide under moderately stringent, or higher
stringency, hybridization conditions. DNA having "substantially

the same nuclectide sequence”" as the reference nucleotide



5 pronoter; U S. Patent No. 4,873,316 and European Application

Publ i cati on No. 264, 166). The invention further provides an isolated
cel | cont awoi 20e/A87BRNA construct of the invention. The DNA/ERZOGSIOS#FEL
can be introduced 10 into a cell by aty of the well-known

transfection nethods (Sanbrook et al., Mdlecular Goning: A

Laboratory Manual, 2nd ed Col d Spri ng Har bor Press, Plainview, N.Y.
(1989); Ausubel et al., pra é 9@% Alternatlvely t he cellgcan

be obt alwwq:sd}a&h%‘f% 22l FdeRBHYA FARRHY noFRMUANBNLARFFRECS to at
creat ed Bsashd wEsefiichedeBpeet Nto TS, rde-dneeAlic0BopLaYi segueniel |
isolated froma Qct nutant non-human manmal of the invention, in
particular, a Qct nutant nouse. The cells can be obtained froma
honozygdise Queltrang ant medacdiian nerralgesich tdrd disasacnf’ arefers to

het ers0zygous fRels MY %ﬂtﬁm%m%e§%@@ NDASE . @9 bind a
Ef fectors Effectors, as that termls g g are defijne

a .
mol ecul €BHATBI RVt oM ¥ fesdahd i A lﬁ@&m%s Orc déﬁféﬁsé’lll
i nhi bi t)gdreeial lacthawiet yan mdarttrlayamzd/thnm A \rla\mge Sdme tedzpres aPbuhave %

Dindh n 81183 | SEppl calles Uhal albact de) T gatabbie anlivids o

stinul ator nol ecule is ca an activator.” Enzyme even have
mul ti pl €FIFENGr PEBSYERISHhg Tor BYPRARL Rl Rt iWat é%or@ﬁl‘ﬁ%ﬁ%r OX
Enzymes ]ﬁ‘e’ﬁha(ie:t ect seoneedh| at fonss0fire vaoidety obhsppestd eEmd WseEfer

that LT RLET O b9 Way Glekt gpna 3086t vidies HTERONS G@ning in

nodul at e eanrﬁatl ¢ “activi se enzyhes call assune ive
and i nactidre SEFRL 0@k 6RE: (%b@irm)or §tar8@Op(§sﬂ€| veé-effectors,
i nhi bitors are negative effectors Ef fectors 35 act not only at the

t 1 f , t. t | at it | t
S tes: Do SeRt A R A A YU B ofgPerERShS “KRAEI Bt
of ftlhe éT}Z:},HIEildIaS:anCtOJTrOHﬂ-th:meal lym:bemtecadd geunidesr etltalat €orm
this foripgf WoraQ08/ 08719 6RGH ﬁP%QO%@%%ﬁ% %é°re9ulf%trl %Ela’fnf:?@‘ if a

corrpetltlon bet ween substrates and inhibitors at the catalytic sit
(Dar nel 1RYRF1d 36dineH, afabdfed iBal%-iOd6Me Napl #§o@PoNbI ééul 517 &l F‘lll not
Bi ol ogy u&' d skEdbleonundert ettiigh ¢ sApbngeary Banksli thlewsYor&s pagecadlatbd

Pept i deg, J.f_ :pepti; %S s% g‘eHQ ?‘%Ef?éi@{&émcrgri %%&f&é% prf%§e%&amp1e,

i nvention, €ach a rési die 1S FTepresente letter

a tﬁﬁee-ﬁﬁet h@rﬁé?%ﬁﬂﬂq OhP coty e§poRAT rtOE’i"heDeI‘ll'lart s solution, 5X
SSPE, 0.2% SDS at about 42° C, followed by washing in 0.lx SSPE,
and 0.1% SDS at about 65° C.

Qther suitable moderate stringency and high stringency
25  hybridization buffers and conditions are well known to those of

skill in the art and are described, for example, in Sambrook et

al., Molecular Cloning: A TLaboratory Manual, 2nd ed., Cold

Spring Harbor Press, Plainview, N.Y. (198%); and Ausubel et al.

(Current Protccols in Molecular Biology (Supplement 47), John
30 Wiley & Sons, New York (1999)).

The amino acid sequence encoded by the transgene of the present
invention can be a Qpct secquence from a human or the Qpct
homologue from any species, preferably from a murine species.
35 The amino acid sequence encoded by the transgene of the present
invention can also be a fragment of the Qpct amino acid sequence
so long as the fragment retains some or all of the function of
the full-length ©Qpct segquence. The sequence may also be a



10 trivial nanme of the am no acid, in accordance with the follow ng
conventional list: Am no AcidOne-Letter Synmbol Three-Letter Synbol

Al ani neAAl wobbosAstioni neRAr g Aspar agi neNAsn Asparti ¢ aciriDAER008/050532
CysteineCCys GutanmineQd n 20 Autamw aci dEG u d yci neGd y

Hi stidineHH s |sol eucinellle LeucineLLeu 25 Lysi neKLys Met hi oni neMvet
Phenyl al ani neFPhe Prol i nePPro SerineSSer 30 Threoni neTThr

Trypt ophanWrp Tyrosi neYTyr ValineVWal 35 QC The terns "QC' or "Qoct"
as used Mehdiisdar@ et Fepneepdled Ingivederl t 6ubPREiSaREOAWd EBAPELQRS OT
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small percentage c¢f amino acids (typically less than 10%, more
typically less than 5%, and still more typically less than 1%.)
A "modification"™ of the amino acid sequence encompasses
conservative substitutions of the amino acid sequernce.
Conservative substitution tables providing functionally similar
amino acids are well known in the art. The following six groups
each ccontain amin¢ acids that are conservative substitutions for
one anothexr:

1) Alanine (A), Serine (S), Threonine (T);

2} Aspartic acid (D), Glutamic acid (E);

3) Asparagine (N), Glutamine (Q);

4} Arginine (R), Lysine (K):

5) Iscleucine (1), Leucine (L), Methionine (M}, Valine (V);

and

6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W).
Other minor modifications are included within the sequence so
long &as the polypeptide retains some or all of the structural
and/or functional <characteristics of a Qpct polypeptide.
Exemplary structural or functional <characteristics include
sequence identity or substantial similarity, antibody
reactivity, the presence of conserved structural domains such as

RNA binding domains or acidic domains.

DNA Constructs and Vectors

The invention further provides & DNA construct comprising the
Opct transgene as described above. As used herein, the term "DNA
construct" refers toc a specific arrangement of genetic elements
in a DNA molecule. In addition to human Qpct, or mutant forms
thereof, the invention also provides a DNA construct using
polypeptides from other species as well as Qpct mutant non-human

mammals expressing BACEl from non-human species.

If desired, the DNA constructs can be engineered to be
operatively linked to appropriate expression elements such as
promoters or enhancers to allow expression of a genetic element

in the DNA construct in an appropriate cell or tissue. The use



25 i.e.glutam nyl - peptidecyclotransferase (EC 2.3.2.5.) and QC-Ilike
enzynmes. QC and QC-li ke enzynes have identical or simlar enzymatic
activity, Wairaobe8709efi ned as QC activity. In this regarkT/ER008/05e532
enzymes can fundanmentally differ in their 5 nolecular structure from
QC. The term"QC activity" as used herein is defined as

I ntranol ecul ar cyclization of N-term nal glutam ne residues into
pyroglutam c acid (pGlu*) or of N-termnal L-honoglutam ne or L- 10

B- honog| @t affie ¢8I cCpyFEhofsghataffhe dderivattve Ghfertargeted

| i ber at | @1 Bfe BMBHE acxPeessChHeMes krandyehe MO interest. For example,

2008/ 087 97PCT/ P20Q8/ 0 2 I f alu h
ST R T2t o eof L RORoaP IR Fe B Gt SO i Achrntns
" EC' as me@xmleeseﬂwrtmqﬂses:é:e tiie i dencderdewi tiyy gtheQ® 'ardd @3deidtgon of

ENZYES %r%d%l%ﬂﬁto% cygl a@;?a&s’%@lptfl'éﬁbﬂeraﬁ’&f ithed saat EGnhact i Mitiation
erein is defined as 15 intrapol ecul ar

The term "EC activit

cycl i zattohBf RFFBF%?E%i Jdghnﬁ?ﬂeré§ﬂﬁﬁ@§loﬁtol%yﬁﬁéﬁﬁtaﬁ+%s%%qdDNA
(pG_lu*) érw@ngSeeaschmm‘BarSt a0 ZOGSAGSEiﬁgPCUpE%ZOOBkGSQSﬁ,Z 27and a
their Caéfﬁ&gqf%ﬁei%ﬁ%hoQuﬁﬁd¥fﬁn§f§¥¥dwala§Qh agﬁbﬁ'fégq h“;ﬁﬁﬁkﬁi&ﬁal

formthe cata y active structure

cycllzaI4Qn¢Qﬁ Qﬂqﬁzﬁﬁﬂmaéeppp@egrbvogg ﬁEtgons also can be present The

10 transcriptional initiaticon region can be endogenous to the host

animal or foreign or exogenous to the host animal.

The DNA constructs described herein, may be incorporated into
vectors for prepagation or transfection into appropriate cells
15 to generate Qpct overexpressing mutant non-human mammals and are
alsoc comprised by the present invention. One skilled in the art
can select a vector based on desired properties, for example,
for production of a vector in a particular cell such as a
mammaliian cell or a bacterial cell.
20
Vectors can contain a regulatory element that provides tissue
specific or inducible expression of an operatively linked
nucleic acid. One skilled in the art can readily determine an
appropriate tissue-specific prometer or enhancer that allows
25 expression of Qpct polypeptides in a desired tissue. It sghould
be noted that tissue-specific expression as described herein
does not require a complete absence of expression in tissues
other than the preferred tissue. Instead, "cell-specific™ or
"tissue-specific" expression refers to a majority of the
30 expression of a particular gene of interest in the preferred

cell type or tissue.

Any of a variety of inducible promoters or enhancers can alsc be
included in the wvector for expression of a Qpct polypeptide or
35 nucleic acid that can be regulated. Such inducible systenms,
include, for example, tetracycline inducible System (Gossen &
Bizard, Proc. Natl. Acad. Sci. USA, 89:5547-5551 (1992); Gossen
et zl., Science, 268:17064769 (1995); Clontech, Palo Alto,



peptide NHY (-5.0-cp4c7,0) (-7.0<pl-k8.0) 0 O peptide NH QC/ EC O0H
peptide HNI NH2 H2NO9 H20 QC/ EC peptide HN I-\ NH The term
"Qoct - r el aweckoch/se3e” as used herein refers to all 10 RECWBR2008/050532
di seases, disorders or conditions that8 are nodul ated by Qct. Assays
and ldentification of Therapeutic Agents The net hods and conpositions
of the present invention are 15 particularly useful in the evaluation
of effectors of Qoct and for the devel ogment of drugs and therapeutic
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o) leltalall:?e}m Eﬁr%c[.)eri(%q:tll .a and

roids such as mu erone Acad. Sci.
USA, 93:3346-3351 (1996); Yao et al., Nature, 366:476-479
(1693); Invitrogen, Carlsbad, Calif.); mouse mammary tumocr virus

(MMTV) induced by steroids such as glucocorticoid and estrogen
(Lee et al., Nature, 294:228-232 (1¢81y; and heat shock
promoters inducible by temperature changes; the rat neuron
specific enolase gene promoter (Forss-Petter, et al., Neuron 5;
197-197 {1990)); the human fB-actin gene promoter (Ray, et al.,
Genes and Develcopment (1991) 5:2265-2273); the human platelet
derived growth factor B (PDGF-B) chain gene promoter (Sasahara,
et al., Cell (1891) "64:217-227); the rat sodium channel gene
promoter (Maue, et al., Neuron (1990} 4:223-231); the human
copper—-zinc superoxide dismutase gene promoter (Ceballos-Picot,
et al., Brain Res. {1991) 552:198-214); and promoters for
members ©f the mammalian POU-domain regulatory gene family (Xi
et al.,, (1989) Nature 340:35-42).

Regulatory elements, including promoters or enhancers, can be
constitutive or regulated, depending upon the nature of the
regulaticon, and can be regulated in a variety of tissues, or one
or a few specific 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
polynuclectide sequence. Vectors wuseful for expression in
eukaryoctic cells can include, for example, regulatory elements
including the CAG promoter, the 3V40 early promoter, the
cytomegalovirus (CMV) promoter, the mouse mammary tumor wvirus
(MMTV) steroid-inducible promoter, Pgtf, Molconey 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 c¢cell in whickh the
selectable marker has been introduced. A selectsble marker is



20 Fam lial British Denentia. The transgenic animal or the cells of
the transgenic animal of the invention can be used in a variety of
screeni ng wesays7Por exanpl e, any of a variety of pot GIVER20ESHSITES
suspected of 25 affecting Qoct and aml oid accunul ation, as well as

t he appropriate antagonists and bl ocking therapeutic agents, can be
screened by administration to the transgenic animal and assessing the
effect of these agents upon the function and phenotype of the cells
and on t¥RIIREUND| DgPERE) "HIRSRotIRPE oProqNpt provides resistance to an
2008/ 0874&5%&15?@0%8&@15955%851ngawtﬁr @lﬁ s«thqueSa rr@aq:gl sp bhertsed of
to test potenti therapeutic agents uch a st udi_es si gpe
to asses #%qntcﬁbai i frER ?%aFﬁPné’eanH ﬁé glé?l %ﬁ?‘s te%?a(rj?ﬁl glg the
such a Simesttiion,t higxdNbrdding , Watcer &ml(el\/brﬁet@ (H881) hiswr nGivbt Endt Ble

12: 239- 280)ess, Adgbt'cféh%ﬂl)bedbehﬁc\/f ore@;lam@wdlﬁ;s E—’(ﬁ)ﬁub@?' ude gyal uatjQns +
of | oconbt or act|V|t such Hﬁs W th  the rotor-rod and he o n field.
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conpounds netho e 1 nventioh can a SO0 be use
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ovenexpriessiintg ruct feanhhenysednithian ifowi tpe, Meliod tebigerieenfor Ble
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di sease. wth a’ce
over expridgsi egngpeucta teangthect edveetiormr GRrrelincgeppyete f romeesdpéve

mut ant  no-hynBn canid®ler  and seseenad o1l drathonst N & PREERL YRee,
associ ated W th expression of ct Q%rjr gg%ges in Ap product| on in
Il

the cel I'AarE*38®a§ aHdSt hgaF"‘r’%E%m can be assessed by

net A6ds well known to those 25 skilled in the art. A Qct fusion

pol ypeptmgf; E’ %agegfen anapenparticularly useful for such
S

screenin si nc e expressi on of Qoct can be nonitored by

fl uoresc ellil‘fﬁréﬁffsqpt yprﬁ‘%@rl%x%ﬁ%‘f%@%ﬁ 30 38 BHTPBI yFEpEPARSC animal
i InCI udﬁ widey q‘eldm{ee&ftﬂti]irl(@’e@t)%ﬂ rtstalr@’gemdlé‘nldbaihhqn% td@:ej”ce@i‘qupeptlde
gl ut at hi.gne ra 1) In ot Hi

and the Tice g “2esSRERE S mdpa tas daidn "Pab ol (Blisheliede 2
canZBe deteesiosdicf emigmaanpie, armxu mgtbmiu trogies ts?peféieraec %blllr%ifa@u &he

pol ypeptd.des. rhhepfalsh@lecule containing the desired gene sequence can
be introduced into pluripctent 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

25 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 singie or double stranded DNA, linear or

30 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
(1%94), U.S. Patent ©Nos. 5,602,299, 5,175,384; 6,066,778;

35 4,873,191 and 6,037,521; retrovirus mediated gene transfer into
germ lines (Van der Putten et al., Proc. Natl. Acad. Sci. USA
82:6148-06152 (1985)); gene targeting in embryonic stem cells
{(Thompson et al., Cell 56:313-321 (1989)): electroporation of



35 pol ypeptides can be an entire polypeptide or a functional portion
thereof so long as the functional portion retains desired properties,
for exanpl wo 2aerishwdy bi ndi ng activity or fluorescence BEIVER2NISHS053ND
2008/ 087197PCT/ EP2008/ 050532 29 The iwention further provides a

met hod of identifying a potential therapeutic agent for use in
treating the diseases as nentioned above. The nethod includes the
steps of contacting a 5 cell containing a DNA construct conprising

pol ynucl €8tixies éheoditied aCepkt @épﬁpepillcﬁé]—wlﬁﬁ% tb¥pound apnd sperm-
screeni nged irceel lgdner decheased Qnebiprogictéon, al her elyll degtifiyi-ngs
a potenthaéﬁ]ét}erapeutl c agent for use in treating rot-rel at ed

di seases. d’cel| can be isolated from a t ransgeni ¢ non- hunman 10
manmal havi ng nucl eated cells containing the Qct DNA construct.
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expr essihge,Quat .pol ypepti de can be used i na prelimnary screen to
identify conpounds as potential therapeutic agents having activity
that alters a phenotype associated with Qoct expression. As with in
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peptides with a pyroglutam c acid residue in position 3, 11 and/or 22
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Apl 40/ 4243 (Saido T.C. Medi cal Hypot heses 54(3):_ 427-429). 10
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cyclizing Qul-p E are protonated N-term nal %ﬁ
possess AIREGRAI & PytEﬁ%l?%%%le G‘{ﬁh%r Vledbox % Asitdty ﬁE}eﬁCl usa
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G nkgysubstrat ggal s gdLangkigakby 'Ef%e)d belOWs rection is easily and
efficiently obtained by culturing the blastomeres on a monolayer
of wirus-producing cells (Van der Putten, supra, 1985; Stewart
et al., EMBO J. 6:383-388 (1987)). Alternatively, infection can



pH 7.0. In contrast, it appears that d ul -conversion can occur at 30
acidic reaction conditions (e.g. Iwatsubo, T., Saido, T. C., Mann, D.
M, Lee, WoOMs/@nd7Tr oj anowski, J. Q (1996) Am J Pat hedT/HRE808/050532
1823-1830). Earlier, it was investigatied whether QC is able to

recogni ze and 35 to turnover anyloid-P derived peptides under mldly
acidic conditions (WO 2004/098625). Therefore, the peptides [GLn3141-
1la, A3-11a, [Gln3] Ap3-1la, A3-2la, [GLln3] AP3-2la and [Gln?é] AP3-40 as
pot ent i &€ sBBsfPENeS B8F tthelaRynétagte VWDis or virus-producing cells
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i npossi ble. WD 2008/ 087197PCT/ EP2008/ 050532 32 However, in the

pH range of about 5.2-6.5, between their respective pKa-val ues, the
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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



specificity constant, kcat/Km of the QC catal yzed gl utamate 25
cyclization mght be in the range of 1*105 - 1*106 fold sl ower than

t he one fowoghagroamione cycli zati on. However, the nonenzyrEVER0GS8HEI5GY er
of both nodel substrates d u-13NA and22@ n13NA is negligible, being
conformwi th the observed negligi ble pGlu-peptide formati on. Hence,

for the pGlu-formation by QC an 30 acceleration of at |east 108 can

be estimated fromthe ratio of the enzymatic versus non-enzynatic
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enzyme cat alysicsbhh the respective nonenzymatic cyclization
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brai n atFiegaiRg i D RecomtiemHeEhi §atear né\?ér ??é%r@iﬂtﬁ 059uiRetn blot
recent | yarfaoud sf ar ther naéum:aiqm ofo3GnpMroé Efdma) TRiHskuke peptvieadfy

(Prokal, Prokai -Tatrai., , Ki

har kot WER AN e gty maocidiel P Egs- 1071} Waheot
can prediR¥R a epgiEssarion oHal fthlel f €rginsgpsat 100 Hbers tigpugf of the
appn@gr :i@ktael@ewl@mrﬁn@q@stdaai €aldd ?é lmalsg%sé@@CDSQFgCQ@@thLQB§Sa?vﬁlch
provide reover, given conpartnen i zati 0 zation o

brai n Qé/”lfg%ldr? t HUE et of§ Cpat Hi dat €’ a IT? ﬁ’?\‘?%:vo réaﬁ]z‘ﬁ%e? of
and substirsshe compasts aIbMSleahdfzrcelacth@naoomdlxl @ns antglhthyb:eflelueation

nor e fa%ﬁkaggqsf0gnah%e%e§¥gakkgng¥9%§@é§é1¥tﬂruﬁﬂ¥®c@nta%%m§@gg oANgye
if NNterm nal GIU|strans or neg n a nu nore ra

pGlu- f orS¥EtHe6H Snebli 2F8F byPaEC ESuI%V%uae%@&ectl@@un%y%?&%m%% using
reatsi omu&@bellsupmpmedclffdmy appt ybrg Wit batmag @fluch as EGFP. The

Qal EC-activi, nyanlyﬂamgllgh%tﬂét T Lenthleledfed o

hlghlyaun |nt rain, 1s cata or mat
of the &rﬁﬂ“&léﬁgéﬁoéepmﬂﬁlispétﬂ‘ild@sf& OPR P U IS nes T ht AFR 2pethods of

precur sajhe, \Mﬂllv@lﬂtrmhe upnnokarthanl 0% OErérﬁ'@;é?ila:gU&diﬁ—MﬂahS fn@hhﬂdls
in Al zheiner's Eese flbndl ngs |nd§nt|fl as,a dg % 150eg
senil e p‘ﬁ"a?g‘&é“PFSPﬁéP?oﬁps d “ERus’“asa hovel “dr Fgé“[e Kthé=° oSe
t r edfnemerefinAl zher nexagiodies eatessweurssdégener accamn bien D@e\me@ydnw a

Fam ili @m@%@%é&@e%a%s@&@eZS Fam | igak BritdshDengati 3flu|o'1'e%cence,
preferred enbodi nent, resent invention grOV|des t he use of

act i vi t)}“ﬂié&aééggnbh%f]?’é%? & it dBeakGPRELasIS_Tected with use of

t he present inventive animal nodel, for the 30 suppression of

pGlu- A i ept.l far i Lve t

DL A g d8al ol Mol QOB EYELIBRLITER of cne gpe
FantPi aIPrBrtiethsh‘-SDeW%ﬁ‘?‘F%P I‘Xﬁea Y t Her LaABBET ReELLihePpPBIbRYS . Non-
i nvent i Qinrprovigdesatmbe eds & £3 % 10ft :aQl vuits;eumpeaslfmg efrbeeters ahcQade
as sel e%tned V\#th use_of the LPresent |Sn\éeqt|ve rgal m)d |, for t?§87)
stinulation o gasr%rgl AFSEF nal T Hract r el If pfol ifera |on espéC|

gastri c Genessatecel 1 %6%12?Br:atlmmph@pdtmqmlcc@m@t‘cﬂﬁsr ef@alare and

the WOr2QQ8/ 088387 PGHEP2Q0R/H30053%:235-275), in particular promoters
30 of T cell receptors (Winoto and Baltimore (1989) EMBO J. 8:729-
733) and immunoglobulins (Baneriji et al., (1983) Cell 33:729-

74Q; Queen and Baltimore (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.,

35 (1997) Proc. Natl. Acad Sci. USA 94:13287-1329%92, Byrne and
Ruddle (1989) PNAS 86:5473-5477), pancreas-specific promoters
(Edlund et al., (1985) B3cience 230:912-%16), cardiac specific
expression (alpha myosin heavy chain promoter, Subramaniam, A,



34 differentiation of acid-producing parietal cells and

hi stam ne-secreting enterochromaffin-like (ECL) cells, and the

expr essi onwor20ep8e97 associ ated with hi stam ne synt hesi SPGIP28I305EIE

in ECL cells, as well as for the stim# ation of acute acid secretion

in 5 manmal s by maintaining or increasing the concentration of

active[pGlul]-Gastrin. In a further embodinent, the present invention

provides_the use of activity decreasing effectors of B%b as sel ected
A

wi th useJotesl0EheGpteglnt i Mgt iSre MPHTAIN mbdepndf h85t Peat e -
ﬂ;l dUOgeétﬁéciﬂlQ,ler #HHNase cand c&EStﬁclideC Caﬁ.l_lizﬁ'féi-m&ﬂﬁtslinor helatoutchain gene
i cobact er ori | mamal S ecre conv e} te

et v A b | he PO, chiBRr L1 T oty ol V268! 08 Heao,
Neur ot ens?H(-NT) | satiemeopepti del anpisirest édci mmom@trlsop(’g/sq ol ogylbf whey
schi zophy l%}{&etrhatUS@eC'ﬁat%%H ynoodul, %t7%53@@mé¥i<{ apsrbbEeh B®tion
previ OUS|‘¥P denonstrated to be m sr egu atéd in this disorder. i ni cal
studi es ¥ ]\/Hﬂaé:ﬁoéleN@bra%r H&P f1uid (CSF) NT concentrations have

been neasured 20 reveal ed a subset of SChI zophrenic patients with

deCfeaseﬁb“ CJ}E&%%C%EE%EO %OH?& era {&?f_ ﬁ M efJo%Ct'alYl%nq a DNA

anti psyc ug treéatment evi dence al so exi s
concor daRnsgas tt € | tieol WBHEYHE 0§f- Wesﬁ@erﬁ@fisﬁrﬂlﬁé FEEh &1 slrﬁtéTOduced

afc]E iign ofnwnt lapsyebpltlksy d(rjaﬁgs ofhetlg@haf&/e!lqwk&ﬂow%ndtbhf?@fl@éﬂnbl mﬂh methods
e ects 5 centra a ISt re r.enar Kka rese e .t hos (0]

cyst om TSR ot Bl et ACERUIERoT e I dgs T AP SET T by cHOtRaL: © 2nd
drugs irﬁﬁreas@lNir ﬁlemlmraﬂsmss%ﬁssThiPéacomemnEtifon (é198190 ndﬁwqybel

led to the hypothgsi=s thagodyh f%l%&%%l%@l?” eﬂeoeem@.uean be obtained
anti psyﬁ{mu c.. Moreover, i% pical and at%ﬁl cal 30 antl chotl c drugs
r

di fferemy atFS A& NTCRLAr GEPEnSm BEFIH- | RORTIY Ftafgeated as
nmesabi nulesacddpeant e regmmi rﬂaiusr,egumSJ,naendtidresler@Hm saarell isolated
predicti f _si ff 1 CYnf cty .

(Bi nder f\&%an et%CF ﬁg% q‘}édps%l |atr g@ BSWZf\ér?ﬁalr?ot herln

enbodi MEREEiCHE aFr e§et‘ﬁPCtn\¥\é1ﬁtaP6n“ﬁP§§l et ﬁ@lé§ecéf1 ket iopitpgned from
i ncr easianth@&@fd Befcalss @fctQ@utas s el@cirthan trﬂamee gfuchheagpresedtse or a

2006 08 ES FRCT) ERIB0RP 65084705 A ey Ehrra=hr TUE® b5t ne

tredfPment of schizophrenia in manmmals. The effectors of QC either
mai nt ai g Hedeagizease the concentration of active [pd ul]neurotensin.

5 Fertil] tlon promotin eptide PP) Irlpetl erelated
Dhyr ot 1 GPRETSPaFengP g by RERE ¢ 3Rt ) te Pt TiF ulinae peagigecules
Recent eiadehcedobbaenegnés and rigcanedisien (\ p@omhmboblt hgceRRepl ays

an i nport anft, 1i@}i@ )| 'Eh'é?LQUEQE!L{?Qt§p§H Wﬁ@fé'ér{&/yor S_H?Cd'ﬂcx}d:alslo}ﬁe BREymes
|n|t|aIIy stinulafes nonfertil |2|ng (i ncapaci't at ed) ﬁermatozoato

h TGre drtnbeebnE1E8Ft i1 nBP eaﬁlr%Fkl yReputdtif&t akhestscatalytic
capaC| t aldtdrise;t taatsts,ﬁreulmb@zmldeumet igndeldedspontaandousoacr BaapRes
| oss an e r ferit z P, l... Th ns
e m maede nd Bideen Bihent ol by Sdnoal Re HiBtn ToC% canlar aote
t he ademfAbjvaisrcydl MKMGPFOAW@%IC%Q aASERAE i et vl oTBot fif @
FPP and -aderesi ne havecbheen shawnsko thbikmMihdbeneAMh predugki;0RheNr own
i ncg aci_t ted cells but inhibit it in capacitated cells, with FPP
rec Btof‘? <SHERSR i nt er act i ng with adenosi ne receptors and G pr ot ei ns
to achieve regul ati on of AC. These events affect the 20 tyrosine

phosphorydatigrsstale ﬂ&dﬂf‘ét@uéng ﬂ&@i@sac%%%tge'ﬂ&ald’s‘léoré mdd) can
the initial "swtching o and ers possibly being involved in the

acr osomé SrPEE et |1Eﬂ1tf}t§EF+"e cargi tjoffﬁCfFJé??d ‘éﬂ@f%‘f%@‘ﬁlsl |, 2@k §Qthdare
in sem palsipiasmefrbavers) nnhlaibeffdmte&:e megattrmreoreﬂﬂmmel t atfgdctors

Speéﬁat 32 Q{JE‘ CaM | “%‘E‘E”ﬁ@ arcecs_L ?%Fég F{’f }Qﬁ&ﬁ m']&?ﬁ“ %S_Ls%avgt

simTlar effects in ectlng y afln t hen
regulatory 51tes, or allosterlc sites, terms used to empha51ze
that the regulatory site is an element of the enzyme distinct
from the catalytic site and to differentiate this form of



35 fertilization prohibitive drugs and/or to reduce the fertility in
mammal s. The activity |lowering effectors of QC decrease the

concent r at woreoadosasti ve [ pd ul ] FPP, | eading to a prevermdToEPr2008/05¢582 m
capacitation and deactivation of spermcells. In contrast WO

2008/ 087197PCT/ EP2008/ 050532 36 it coul d be shown that
activity-increasing effectors of QC are able to stinulate fertility

in mles and to treat infertility. In another enbodinment, the present

i nvent i oFEPHGVIihes RTed G9Ewet i51pRf BEEBRSN oF LRI ke s eirek tigt Wi itp rgs @t

of the pimeaétanyemlg@t@nl(mﬁa&ngmdel ,JfordehLQ;mr efparaﬁ@oaaqftmore, D.

medi came or .t eat thop Y. |caI ondi such

as suppr sgsq 'on™'8 ef)lﬁ ?}ffggiﬁ 8411 e? (?d% égﬂftg’lpl@éll lc American
neopl asiBgeksf INenvmelooky hese Gésponses cancer, nmalign net ast asi s, 10
nel agoma, psoriasis, rheumatoid arthritis, at her oscl er osi s, lung
fibrosis, | |ver fi br05| s, renal fibrosis, graft rejection, acquired

i nmune d%‘?l‘? y syndrom inpaired hunoral and cell-nedi at ed

i mruni t yIf espepisieles | eakoeytieoadhesdsn and mh@mmdr(mi priocess$es aireiskat
endOthell nfgédflé%% r%ﬂﬁ%o @ n?@%idﬁ? §MP£ é&%&gilgp' a one-
provi des the use of @ ect ors o , as se ected B Use of the
present fehiéatt i W& afi malrapubettenr datd gpedpanat i 6ATBESROIREIC arfent the
f or 1phe txeatareManel ofMmpakr ediheodckinl ake asdssheer: wakef Whress1 12%ing
i mpai red horrec%?t at |lclr egul ation of energy netabolism inpaired

aut onomi ¢ FURcti°61; ired hornonal bal ance and i npaired regul ation
of body fluids. Pol ygI ut am neexpansi onsi nsever al prot ei nsl eadto 25

neur odeggnelAtiMe di sopgerse+ SUCR a8 oEhoraa dntdngtoRymbal ki nson
di sease W y's ‘d—e—re—ﬂ’re—ﬁé—chanm| ns
| argel y The bi ochéhi cal properties of*12

pol gl utzargimemepeat ssuggestone possi bl eexpl anatrgon: endol ytic

cl eavage 4, r%gglrlgt am nyl - glhytam nyl bond fol |l gqued by 30 pyrogl utanate
formation"may ‘contribute to the pathogenesis through augnenting the
cat abol iASREHC 2€yd hydr ophobi city, amyl oi dodé®icity, and

neur ot om@ﬂeyln@f t he pol yglcut am nyl proteins (CSa do, T.C.; Md

Hypot he %}QQ‘%) Mar; 54(3):427-9). 35 In a fyrther embodi ment, the
pr esent |nve i'5n t her ef or provi des the use of effectors of QC, as
sel 88t eFlwitEimichecpeesent iEnventive ani mal no&l, for the preparation
of a V\@lggq&/e087197PCT/ EP2008/ 050532 37 nedi garent for the treatment
of Par Ki (%n di sease and 3_12“ ngton's di sease. I n anot her

enbodi Gge 8%present invention provides a §I fferal 5 way to reduce
or inhi bistohetmeleazyrrati c adtivity of QC by usildg the test agent

sel ecteq,aRqye. I nhibitionof a mammalian QC was, only detected

initially for 1,10-phenant eroI i ne and reduced_6-net hyl pterin (Busby,
W B2 jIysine X Lys
Methionine M Met
Phenylalanine F Phe
Proline P Pro
Serine S Ser
30 Threonine T Thr
Tryptophan W Trp
Tyrosine Y Tyr
Valine Vv Val
35
QC

The terms "QC" orxr "Qpct" as used herein are hoth intended to
refer to the same and comprise glutaminyl c¢yclase (QC),



10 et al. 1987 J Biol Chem 262, 8532-8536). EDTA did not inhibit QC,
thus it was concluded that QC is not a netal -dependent enzyne (Busby,
W H J. ewoelops/@2B87 J Bi ol Chem 262, 8532-8536, BatenaCT/ER20805062
al . 2001 Biochem stry 40, 11246-1125025 Booth, R E. et al. 2004 BMC

Bi ol ogy 2). However, it was shown, that 15 human QC and ot her ani nal
QCs are netal -dependent enzymes, as reveal ed by the inhibition
characteristics of QC by 1,10- phenanthroline, dipicolinic acid,

8- hydr oxy- Q}tﬁmﬁ“ﬁ@de@eﬁ‘ﬂ:héiECY@h‘éFantﬁfﬁw BEG chs? %16 -fetagld OC-like

dependen@@zy@f nﬁ,jd yﬁmlao 0OAPakE S OA s ma?lﬁ d@@@ﬂd@@ilt erf similar
conservation of. the chelatin 0 a e ter no
conpoundE AT Hey 4P CF BhEFeprRCeNie OGB! A by this
out | i nedrdye =l ,sedlfericke ernyyrss showi nguadmaesmmﬂelsy alctlofﬁer.r human thigg r
active- spt e ound Jreduearar skgRigkt QC Preferred for the use in the
above-described screening methods are mammalian QC, in particular
human or nurine QC, or Papaya QC. Especially preferred is manmal i an
QC, sincehd hetethect'gs i|alenttifiyed byst hesedscreanriing net hodsfshadll as
be used far. i 30 1LLeAIRRLAOL ofll 8835E5. Lis NBMMRI & BSREGIALIEN 1nto

humans. SO provi non- hunman transgeni c erern th

t r ansgerieyQftlotiés ign scdderPPrE " of ogpef. N35eTheael | bowmmames amavengr L-

?qumo]‘l mfon&@]@@ﬁﬁné:c rd zer [ &ycm:d gﬁyf%‘ﬂd}b&glﬁl}*ﬁ(‘a&:ﬂ?ﬁ% Gfed'eﬁ‘lﬁ{?@tl@bn%nder
ct ro urt her naned.as hu S nBan

accessi ?nl 856 %%@ﬁ“onﬁ‘%us S GHBERE ga@ggm on no. NM 027455),

Macaca fasci cuI arl s (GenBank WO 20081087197PCT/ EP2008/ 050532



38 accession no. AB168255), Macaca nmul atta (GenBank accession no. XM
001110995), cat (CGenBank accession no. XM 541552), rat (GenBank
accessi on we.2008M8@001066591), cow (GenBank accessi on no.P@ETOR26BH4)53Dr
an anal ogue thereof having at |east 58%/ 75%5 sequence identity /
simlarity, preferably 70%/ 85% sequence identity / simlarity, nost
preferably 90%/ 95% sequence identity / simlarity. The sequences
are given in SEQ ID NOS: 15 to 25. Further 10 disclosed are nucleic
aci d seqt@mns IcofvRgiraEieonese Pruiaslime PYERC | D NOS: 26 to 36).
Preferred according to the present invention are pctl's sel ected
fromthe group cqpsjisfing of human Qoctl including 15 isoforns and
splicefornms ther , given in SEQ ; NOS: 15 to 17, 24 and 25; rat
(SEQ ID NGO 21) pgnd nouse (SEQ | 1 22). More preferred according
to the present invention are Qocfyy' s selected fromthe group

consi sti ngd hu Qoctl including 2yisofornms, given in SEQ ID
NOS: 15 to 17;Yand ®puse (SEQ |ID NO 22). Most preferred according
to the present}invention Qoctl s selected fromthe group

consi sting of~human (SEQ 4 D NOf"1 25 and nouse (SEQ ID NO 22).
In this regard, specifd erence '“g"made to US 60/ 846, 244 for
specific f her discl osure of t Qoct -i soenzynes. This application
i's incorp@gdrattitherein lgyar ef erence), 30 The agents sel ected by the
above-descri bed screeni ng net hods ceh work by decreasing the
conversion of at |east one substrate of QC (negative effectors,
inhibitors), or by increasing the conversion of at |east one
substrate of QC (positive effectors, 35 activators).: WO
2008£087197PCT/ EP2008/ 050532 39 The conpounds of the present

i nventi auaR Be e9BYEELfbd MO G thoaddbindhe SBY Lee especi ally
pharmaceutical |y actceptable acid addition salts.” 5 The salts of the
conpounds of the invention nmay be in the formof inorganic or organic
salts. The conpounds of the present invention can be converted into
and used as acid 4¥8¥48 on salts, especially pharmaceutically 10
acceptabl e acid addition salts. Theemstear maceutically acceptable salt
general ly takes a rmin which a basic side chain is protonated with
an i norganiyg.or origani c acid. Repidsent ative organic or inorganic

aci ds incl ude §l oric, hydrobr&m=& perchloric, sulfuric,

nitric, phosphofic, aceticnNHropionifc, 15 glycolic, lactic, succinic,
mal eic, fumarig, malic, targaric ri c, benzoi c, mandel i c, net hane

sul foni c, hydgroxyethanesul foni c/benzei¢sul foni c, oxal i ¢, panmoi c, 2-
napht hal enesyl f onj.c, p- tol tefesulN oni ¢, cycl ohexanesul fami c,

salicylic, sac "ni cOrt Hél uor od |‘c_cz)ici d. All

NH,

10 The term "EC" as used herein comprises the side activity of QC
and QC-like enzymes as glutamate cyclase (EC), further defined
as EC activity.

The term "EC activity" as used herein 1g defined as
15 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 teo fulfil



20 pharnmaceutically acceptable acid addition salt forns of the
conpounds of the present invention are intended to be enbraced by the
scope of twoO0D8z19Ti on. I n view of the close rel ati onSHGTERZSIS0SEA2
the free conpounds and 25 the conpoun?zfs in the formof their salts,
whenever a compound is referred to in this context, a corresponding
salt is also intended, provided such is possible or appropriate under
the circunmstances. 30 Wiere the conpounds according to this invention
have at theist eaeathirial feaftépn @y ofmyremiddiedi agbpusdi stetgl ion in
enant i onerder Weerre rinnenheonposngs: posSeSStliwe ertrieterehiral centers,
they may additionally exist as diastereoners. It is to be understood
that all such isoners and m xtures thereof are enconpassed within the
35 scopeSalfeneh@ :pNeterminal ecydlorra tignt lodr gdnbamygbrpeptiddrm by QC (EC)
crystal line forns of the conpounds may exist as pol ynorphs and as
such are intended to be included in the present invention. In
addition, sone of the conpounds nmay form solvates with water WO
2008/ 087197PCT/ EP26e4i8f 050532 40 (dept®e hydra or common orgﬁgic
sol vents, and sucg#solvates are aLﬁp intended to be enconpaﬁ?e

wi thin the scgpe this inventiof ' 5 The cd ounds, includmg their
salts, can atigio_bexpbtai ned HA thexformof th ##Chydr atgs, or\#afel ude

4

ot her sol vents Uéed‘?@mmgggirIfgystd?lization In a furkther /

enbodi ment, the preseat—mventi gn prawides @ hod f ewqpting
or treating afconditiwen<tedi atled by Fegkatio of t /e enzy
activity in %%Qubject i n needat her eof ich ¢ i ses adm ni Sfering
any of the Bbnp&yunds of theCpreEnt invent itdh or'%harnaceuticd?
conpositions thereof in a quantity and dosing reginmen therapeutically
effective to treat the 15 condition. Additionally, the present

i nvention includes the use of the conmpounds of this invention, and
their correspondi ng pharmaceutically acceptable acid addition salt
forms, for the preparation of a nmedicanent for the prevention or

t r eat nerftheof tQreon@PEone habiedt 6d seysavddsat Rer ohefrRénQEadETisvi 8y PAL
a 20osubjmele. dheeLMOoURdsFBYe e 3dMddingti el edst @hdtpad i koY1 @d by
conventional route of adm nistration, including, but not limted to,
intraveﬁ%ﬁ%{ oral , subcutaneous, intranuscular, intradernal

parenteral and conbi nations thereof. 25 In a further preferred form

of i”p!%ﬁ%ﬁ&%th981I&QStEPY@Q&i&H‘éfﬂﬁﬂé%%pEQtBBah&@H€§FiCa'
conpositions, that is to sa nmedi canents, that contain at | east one

conpound 6 FREPPATentIOn ORIt S Witer 86F , TBPt i DRRFFYE i it WETSLORL | 6RS
w t h5oneaart innlerphansedceadt iical dhe aseepizhlon caf réffesctandd oof QOpct and

sol vent .30, [he ARIBGEHET G GOMASILI NS IBYpel Ol eXAERLE. A% | Bne

the formof parenteral or entera nmul ati ons and contai'n

appr opr itde8t&gPEi 8PS, PERVERBYOTRYT bed Pl @ HE FTTaRiGH o6 A1 SPGERE| a¥FBNES
t hat mawigant ai N @RPIiQARKeat e carpAnrmesitt, t abl e Aleheamal-' 35 disease,
adm ni stratian. Preferabl he re.in the,farmaqf oral .

for mil ati g Ceager Sebhroatl oher St vsgE 11 Pidsh pementia and

20 Familial British Dementia.

The transgenic animal or the cells of the transgenic animal of
the invention can be used in a variety of screening assays. For
example, any of a variety of potential agents suspected of
25 affecting Qpct and amyloid accumulation, as well as the
appropriate antagonists and blocking therapeutic agents, can be
screened by administration to the transgenic animal and
assessing the effect of these agents upon the funciicn and
phenotype of the cells and on the (neurclogical) phenotype of

30 the transgenic animals.



41 The effectors of QC activity adm ni stered according to the
invention nmay be enployed in pharmaceutically adm nistrable

f or mul at i owe 20es/d8oPmul ati on conpl exes as i nhi bitors or poY/EENIs0SEs2 ON
with inhibitors, substrates, pseudosuisstrates, 5 inhibitors of QC
expression, binding proteins or antibodies of those enzyne proteins

t hat reduce the QC protein concentration in manmmals. The conpounds of
the invention nake it possible to adjust treatnent individually to
patients and diseases, it being possible, in particular, to avoid

i ndi vi dugdndsitplar an&@mléso ahhgrghescangesi desi feghs. -the cmpmds:
al so exhibit differin e rees of act|V|t as func ion of tinme. The

physi ci arPrdatdilny FFestrentlrl tarFerEB9S 5t t Ot Gssess
respond rhfdrersqitillys , t ebleingdavdduahoid Sefuanttlson of epatripdrt ©f Bachs a
abl e toa@egdﬁshspr&?és%lo\bm%” M@%Pnﬁnﬁ%”dmwf §pe(%89f) tﬂ&aﬂ‘l‘s%t%at

action on the action and espec IIy
the int ér&siddp o Odct i oG omadrlah er reehatiediedent s Fed s a@éﬁrch%ﬂf lpge
t he i nventdlonUiepkeEnilscanbevr appt dacty f ©lich hes preterdHeon-aor-rod and
treat nent, ( of a c%nd i.t.ion nmedi ated by nodul ation of the QC enzyne
activity i Tharma It i s advant ageously sinple, susceptible of

conmmer ci al appllcatlon and suitable for use, especially in the

t r eapmeninof ey ndugseases that ﬁ{&érﬁ?ﬁﬁﬂ @@nunaabaﬂegge&wntdsﬂl RR11ls
substrates.in eci al

of physi.ol | active and I

unan R ORIES e SrBOURAToRES. BE HAVRNT ADEOIR S G At te g g
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using antibodies specific to the fusion polypeptides. The fusion
35 polypeptides can be an entire polypeptide or a functicnal
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desired properties, for example, antibody binding activity or

fluorescence activity.



In addition, adm nistration of QC inhibitors to mammals may lead to a
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t he preventyo ses3tioon provi des a nethod for the regul atrEmerosd/osos32
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30 QC is involved in the formation of pyroglutamic acid that favors
the aggregation of amyloid R-peptides. Thus, an inhibition of QC
leads to a prevention of the precipitation of the plagque-forming
(pGlu’1AB3-40/42/43 or [pGlu''lABl1-40/42/43, causing the onset
and progression of Alzheimer's disease and Deown Syndrome,

35 independently cf the mechanism by which cyclization occurs.

Glutamate is found in positions 3, 11 and 22 of the amyloid B-
peptide. Among them the mutation from glutamic acid (E) to



Adm ni stration may be carried out in the usual manner, preferably
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20 Host strains and nedia Pichia pastoris strain X33 (A0X1, A0X2),

used for the expression
OC-activity against Gln'-substrates is dramatically reduced below

pH 7.0. In contrast, it appears that Glu'-conversicn can occur at

30 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).

Earlier, it was investigated whether QC is able to recognize and
35 to turnover amyloid-f derived peptides under mildly acidic
conditions (WO 2004/098625). Therefore, the peptides [Gln3]Aﬁl—
1la, AR3-1la, [G1n3]AR3-11la, ABR3-21sa, [G1n3]1AR3-21a and
[G1ln3]1AR3-40 as potential substrates of the enzyme were



of human QC was grown, transformed and anal yzed according to the

manuf acturer's instructions (Invitrogen). The nedia required for 25
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done appl yi ng standard nol ecul ar bi ol ogy techni ques. For expression
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5 h, cell mass 35 was accunul ated. Once a cell wet weight of 200 g/1

was achi eved, induction of QC expression was perfornmed using nethanol
appl yi ngn contrast to the monovalent charge present on N-terminal

glutamine containing peptides, the N-terminal Glu-residue in
30 Glu-containing peptides is predominantly biwvalently charged at
neutral pH. Glutamate exhibits pKy-values of about 4.2 and 7.5
for the y-carboxylic and for the oO-amino moiety, respectively,
i.e. at neutral pH and above, although the G-amino nitrogen is
in part or fully unprotonated and nucleophilic, the y-carboxylic
35 group is unprotonated, and so exercising no electrophilic
carbonyl activity. Hence, intramolecular cyclization is

impossible.
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thlef rrfrrbm@eh% tht@&rrtl%x)/éQ 29@%?83%963@/ FPRO08LH f%oﬁﬁgopfélfn the
sul fate was added to concentrated pa nzy ain rom
The Lon BAGHAGE Ch ot b Rbng tot (BLEa) T Hae yre chLa s from
Thi s sol Ritdlan WWas rappl Ked onveng, (21X2K&m5 Em $. ,d.Wu Buf y | M Septternse v,
Fast sFl ow CO%HH“B(og' 82 nat e ( ?HCF‘ /er@%d @Hé{n' '4‘%“%65“45‘71%, eJiE , °an

ammnl um sul fate MTris on was perf d
three stRyRAMGY h%e@f@éﬁ?%‘@l%né‘é}ﬁ rétllfSnsOBf aé?ﬁ‘ﬁfnl G0 suhf"éf% for an
Duri ng t&@ﬁdﬁﬁfat%t efl it driateaksupgbadnes) firomiditler0.eddw@dmmonididitions

sul f at e, 10 o s/ HCL, was plledfor

vol unes al? I‘Jf\gow rade of %}rf%nfefm n. g‘]‘ﬁegseconﬁp sjftrgéntacll L<J3I i‘near and
gr adi enthqadmzat@mo of RrasmoRCURLsunf ake, sgcn@tmyrm%vhﬂ@mf pHeg agtual
in 9ocol im yoldimesn afma fi.0w r&ﬁ@s@fatje S ®ddidtrathenkastan@ UtdeQiktion

step was_ car.ried out appl ying 0.02 MTr s/H for

col . VTG oRE anE P TREL STer. S99 mtAvORRPLFr abtF or ot FARC
QC act i wtol iwerté opoolied amel coricerit r acéd. byArLcl,t raffi | NraerommallTheslu  is
resul tarﬁra@%&&%@%‘*%{g&%&}éﬂ?ﬂ%ﬂ dﬁrﬁ% e ra?;%?i ;'fddﬂﬁjfo‘?crn%& IR mediated gy

concentrations. were usin of Bradford, conpare
to a std&ftdartdirve 6BPaFhed: wifh Vigrﬁowbﬁ’é hs g¥e@ntaPE G TeTHY REFIRA Sed
sequénceyofappuyangQpehibstshownt | U /AQedDiMaty2, while the protein
sequence is shown in SEQ ID No: 13. 25 Reference Exanple 2: Assays

for glutam nyl cyclase activity Fluoronetric assays Measurenents

wer e perfrorsvEdakivy h 14 BesAssaynReBaer N 7000 Privisc Pet KipiEivimaunglant

a NovoStiar (BMGHxahtgchpsl lekéi)y rz@a@@FtafL?ét?:(bﬂﬂ Eh@p|iﬁiﬁ@t§'fon30&? Qe

activity val uated f trlc u3| es
consi st BASGP 0 3oHET | uBF e 0158 U By ouh ut it irRs
ani ﬁ@pemneda@@owmi 2yhsh H@rkghoipnmcme&m‘amr) P 002 VOFr ips/akCE, deeo8ifs

cont ai nifHgn20 1@’11\/';@91{61%@9 r@N3APRLOPT | @E@éé/ Pirld!xtrﬁﬂs @de%‘%qtfyobc%c' HsAg
final 35 _.vol une, of 250 . Excitation/em ssion wavel engt hs were

320/ 410 R”?ﬁyefhel%sssﬁllrl@acﬁ%‘ﬁ%e WECETPRIPP at ! bfrhﬁadlaﬁ oft gfovel drug
gl ut am mdrgeycl asén QC aledi vi ttyrawsnedet er noied fAbrhaimsdandar d duskeeee,

U0 2008108777 BCST ERDOUR DRORSS 50 Ahaurt of (e Eot sk TG e end

f or at i SreefL iR lpRsE tHER ULPFRER ¥ m HA n- WA per minute under the

descri bed condi t| ons In a second fluoronetric assay, QC was
activity was det d 5.u A.n- AMC _as substrate. Reacti ons
wer e ca)r/Irl ed gu f: §§C ﬁ“tbo |l§ﬂ|gng- arrzcader %?%%nr oBFaYes?%Mt:he

| abt echneleogl fesy¢ Thestasicasrarsngt @fcﬁas@éuoymn@fcdﬁ“cemd akEfonasofsetlketed
f' uor ogenith SwRst ratre, tﬁel Lrp¥eRg! Ul Ay« Afd nopgpididase de®,a29¢8) | Rhe

3 M Tri s/ HC, gHé ont ai gl na 5 10 HM EDTA and an a%proprl atelg
d|| Ped SHPPGESEL8 i P¥aPiGoPGREL ggmpFion 1n Mild Cognitive
Exci t at ilnpegnminesicon Alavelieagt bs dieees8300460 Bydrdhe, assay idéadt iDanssh
were ini g@%ﬁqc—:\b)ﬁnédﬁlb ipn pr&ﬂgS?m?&qengxgl ase. QC activity was

det er m ne roma stan dcurve am no- 4- net hyl coumari n under

assay conditions. The k| n_etl c data 15 were evaluated using G aFit

sof war e.1nSpectu:oot amiddieeassaxnef Peschiti SnReviel oasgpayvinassustd Lae

det %gm nef tac 1‘%'1'?:? Il%CB%Elggrelﬁg’ e%fectors of QC, as selected with use of
the present inventive animal model, for the stimulation of
gastrointestinal tract c¢ell proliferation, especially gastric

mucosal cell proliferation, epithelial cell proliferation, the



for nost of the QC substrates. QC activity was anal yzed 20
spectrophotonetrically using a continuous nmethod, that was derived by
adapti ng aworesg/sud7di sconti nuous assay (Bateman, R C PCI/EP@D50532
Neur osci Met hods 30, 23-28) utilizingsgl utamate dehydrogenase as
auxiliary enzyme. Sanpl es consisted of the respective QC substrate,
0.3 mM NADH, 14 nmM a-ketoglutaric acid 25 and 30 U nl gl utanate
dehydrogenase in a final volune of 250 pl. Reactions were started by
addi t i ondbffa@Erdrid tpens wed 3L hriodociing cfantikgadeedase andl histamine-
absorban§ébﬁ§tfﬁg)éﬁﬂéﬁﬂbﬂib%ﬁfﬁhﬂ 17he Kﬂbtbabeiﬁgoc%hﬂeﬁﬂﬂ¥”é%press1on
eval uated_and t he enz ITB.tI c ac ity 30 was ntj}ﬁ_}erm ned froma

standardo%u?%e%fa TEodi T enE S LAl Iangaﬁﬂipéégﬁ/erlé‘ ECL
nmeasur edcaltl B0Gs usildg asi tﬂmer thiee sSPECTRAFbNOf Phast®radie omwdtsen in
(bot I8 { ramaEEANLY eafian Lohikcr 8Pl atgscekings | colal s ualiushedor
using Grakit softwa_lL hibitor assay For in itor testing, the
sanpl e IS FECIN WaSeEhéiBane as descri bed above, except for the

put ative inhibitory conpound added For a rapid test of

QC-inhibition e ont ai
2008/ 08%7%&1%%5%%8%6@%% otﬁletn%e respec qv\?gtllr? |l§)|rtogrld§ﬁdtge use
subst r at®f Cﬁﬁitlémtryatd%?r%ll}gKmffﬁdﬁodét aifl €8 rveselgateonyioh vke of

i nhibi tHQ'[!a ang-deier mingkhenvef KhiMal Ueseqdnf | ugnce wofe t hedathichict Ob £
on the gcy |ar r_JLz mes _was_investjgated fi rst. In everny case,
Y4 ncé1 H

t.h
5 was n o PHET 87\ AHE QGPeEEet,  PRUSSBnabt tthg e -Ho0ut
rel i abl dladetombmiciatri pm'lofrlt he Q@urnahsbbyi decrddwingnhilis tamyegwnshamate

was_evalgiatiof dy ol 6AA0) SRS SEL O RIAULIBGIULYESELuLhe general

equation for conpetitive Inhibition using aFit soffware. 10
Ref erence Exanple 3: MALDI - TOF nass spectronmetry Matri x-assi sted
| ases demmmtiemg/lhoni 78T on inASS aspeﬁémmméprmdms céapliedtedit usi ngthe

t he Heva 02 LD f-l f
flight fn 5%%%?% 9% jrfumsr;jﬂ_CJ!:\/\gMﬁ:te UI t%péé{\;@%{anlnjiﬁtm%gulates
| aser, @Wﬁmﬁmlééeél er éYﬁ%%m%ourfé?ée‘(EDHé\by andiepon sy e ghf.to be
t ube. D@t{l%&fe@ﬁd 2 11@3%}&8]{ ltl@n was si N 4ike reesi. g l3 E%'-\Lﬂhgaammd@ta?degl gnal swhich
were recor an re sto

bsci || oSEoE OERRBA 0 kP GePdontl CORRARETSC il ka7t SPRF mepgured
m xé8 windveadeal a/o$1u}m@t offt hehpaophxesdt uphbientror whbl r drcsobhaed oA SF
ve used NHARS DA, » rieRar ety §ﬁévk89t§9eﬁgby effective anti sychotlc
2',6" -di %drox acet ophenaone ﬁ:drhc[ and_ 44 di anmonj um hy g
mtrate‘J(’l guk5¥e?ﬁmﬁ W AS8E g/ oe‘i-‘eféer‘}fﬁuﬁl\ﬁét eFX19Y9, C\P rdgnt
smal | votiwie t(her inYo25epkhtobft e swttems anal stie-macHauriemvas action of
transferar(ﬁe 9cRoREBDRLLLE, aBdel BERALALEL Y CLARORALEH hDCE) VEULELs of

chanber ackar sanpl e prep accessory) to ensure
r apfd aﬁ@%ﬁdéé’neo@%m%%ﬁﬂ%e& ystal | i 7atd 0130 FERSEBRLEt ertiiose  of
testing sqistemubawgl bzai hoBte AR d@mtmdmmllcdeﬁ:dg%r e alrﬂcmbﬁtl@dylcmotlc

100 pl 1 M saodium.acetate huffe H ar M Bi s-Tris
o 65 SEURIC, SPERraSe Nar e bt FER TR ST E o (A, 1 £ oG8 A8 T

[ A3- 21alfiggieent r deidong o arvdie). hvgoQBewnas addéd aNI[ 2Afuh@m9nSI nagasen

of Al33-e2lRgehBasassaysi miyaRt:al nedud - 26FMB0. Apdihierefgti nRSpical

sanmples were r ed
ng antlpSYCHDth drugs differentially alter NT neurotransmission in

nigrostriatal and mesolimbic dopamine terminal regions, and
these effects are predictiive of side effect 1liability and
efficacy, regpectively {(Binder, E. B. et al. 2001 Biocl
Psychiatry 50 856-872).

35
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



fromthe assay tube, peptides extracted using ZipTips (MIIlipore)
according to the manufacturer's reconmmendati ons, mxed with matrix

sol uti on (Wwolkossiogyivand subsequently the mass WO PCT/EP2008/050532
2008/ 087197PCT/ EP2008/ 050532 52 spect3ssa recorded. Negative controls
contai ned either no QC or heat deactivated enzyne. For the inhibitor
studi es the sanple conposition was the sane as descri bed above, with
exception of the inhibitory conpound added (5 nmM benzi m dazole or 2
mV 1, 10-as: Fserdnthcoldionep. aRdf erefiee Eranpreanemuréhesadpiconireinde in

Qoct  Waspdrsid 12 edrhé O@f&uew@sl Reul poopmteek! MdiR@aGnTGB 1Hchb¥ase the
RT- PCR usin rimers d%l’l ved P%][Lh]ﬁut ative myrine QC cDNA, which

was depdsited iR ERE R cF‘SBi’V'ﬂe AR CEREFy AK017598 and
sub-cloned into vector pPCR Script CAM SK(+) (Schilling S. et al.
Bi Ocr?bemJ.%J}(tyllﬁdz(a%q)canl%%o]ﬁ%%@peﬂw%ﬂene(E%C)t a§ ‘ﬂ§§9e1591<§@erelated to

foll owi ng exanples 1s conpri sédin a con
casset t eq'()SEéIIOBhNS oyelerelagi nboseeRe se&tmﬁ?cre |3s'3 stﬁﬁmdi n l@EQSIePBl“al
No: 10. Q@linizg ORedettit nevQiedbe pbicaenadf oin i sotabi carndofut heioperhowed

readi ng i aTe0f r};*fgfsmegﬁ Aefssaned st g BN el satde sntny .
.~ The were

AK017598; ehco fie put%t 1ve sequ
fol | ows: Smsfew&l KTATGCARTBCAT GA@AA@:EQSEQ I@H\f@ri:})llzmg

ant ijpensg; e apA FATAREET TTB%%%%B%AG%ATT%A%C%AG%A Sﬁ@cb&e N@ek2) 1e
Total RNA was i.s Iateqﬁ{rorgrrurl ne insuli nomag&el | line 8TC 3 cells

25 usi ngd"tie K QTS e aevér-S8ry Ser &ﬁ?«?&“ﬁﬁozoa
Super Scrdpt ot ( bnéergogeppnt8obsesuentbyomaQlosBNANMBst ampt idieeddonnat
1:12.5 dléslglia@re){wﬁ F@QeIE’EPQPCt ThBs@ %%sgonségcta{fw mabck%d and

Her cul ase Enhanced yrrer ase (Stratagene inserted intot
Scri pt G&T\?Ieedorﬁwe\i‘é&dor Sti‘%‘f%fﬁ%{?) FPNRer P 889362 by §Eaué1ﬁ]€|nh’éyl
The 16DNAfalagrentAentoainng dimalat ueen s v applchiegd UB g tEh'EE> and

Cense) - dhT S ATCTACATTACAAGT CARCATAT TOARE T 580 11 NO'T

ant i sensié)carpisé taitgestaad 1sr dgffent PbBLT i &t et | ﬁ@@at’ew‘eaweébt Gl 15, Wlth
pPlI CZaB,ri35 fycepagatedondhbw mter@@ﬂm@rwﬂre@bdého%qql@e&@c@gt@ﬁ:st hed ¢

sense and_ant.i sense strand Fi na t he _expressi on pla
hoar | 758 arag Brefoh i bRl ohndt stbred S TR Gy EFect  <he
20080087@&9@@@1155?20@811@5@’532158 Fratef arirarvdviowf Propastori somadbeing

M ni - ScalgBRnhesSSi PN ek '\MlﬂlealQO éwgtélgler ghasm g, ONA: Mer @lsh%@y
for tran ormation of conpetent astoris cells Fﬁéﬁgl ect iFgoratlon

accor di FiY tHy Vr?éimﬂf‘hc%?eﬁcgo? ?ra‘éf‘FBh%n(B ). C8bFeEPT bR and
was donerrgyioplkatés cdhf aialigrg f00ndg/iM Zeodinrl | plasder ttevestitmhéar

recorbi %%Fe 316%3;{ n CLOPES upon SLARGEES Oe!%: r#rr%%'v%g'an y: o3 %ﬁeagbﬂﬁ@t

for 24 hin coni cal tubes containin t erwar ds
yeadt wdELsPOREFEf i§ed PAnd THeses Foiged 1rA 2ave FOmBMW ebfearni Aag oixo-
% net hand@fecthng coneeditiriaty onbyas sftﬁhﬂllatmﬁd byarafddi them ofmatetBanohg
every 24 en:tfl rz?_‘bOUt oZen a§Ub§egHgntl%§d acéi V1ir1t hiena%h§l bility of
super nat ant was det &°m e%l O onesTt hat ~di sp aye%l t he"hi gﬁlestEl Y
acti vit yFREer eamﬂef:or clrt herimx penfnents cisd sfiar neht atri otefads in

their receptors contribute to male infertility (Fraser, L.R. and
30 Adeoya-Osiguwa, 3. 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
35 fertilization prohibitive drugs and/or to reduce the fertility
in mammals. The activity lowering effectors of QC decrease the
concentration of active [pGlul]E‘PP, leading to a prevention of
sperm capacitation and deactivation of sperm cells. In contrast



Large Scal e Expression and Purification of Murine QC The expression

of mC was perfornmed in a 5 L reactor (Biostad B, B. Braun biotech,

Mel sungen, w@enasusyd7 Fer mentati on was carried out in bas@EVERASIS0532
medi um suppl enented with trace salts s pH 20 5.5. Initially, biomass
was accunul ated in a batch and a fed batch phase with glycerol as the
sol e carbon source for about 28 h. Expression of nmQC was initiated by
nmet hanol feeding according to a three-step profile recomended by

| nvi t rogeh fovlanbentshoenf dhméntatbilon tyrrpcotaappy oREfacedys 66T hQC are

Subsequeptly .t eldisnAaRde2Fet-HE DL tih WoNR d evved trepttierertility.
nQC- cont ai ni ng supernatant by two sequential centrifugation steps at

6000 x g and 38000 x g for 15 mn and 4 h, respectively. For

puri fi caln omotthee fembwelitrenicon theobhenast diﬂimeledim tdronaitders ttinea use of
conduct i vi t caLa p rsed i ry

(15 lr?L/ é/%)é/c?}gﬂcréw Q(%,t ?gémg}angg%%@)&igg hge E\zfe ts.h% frlle%\@r%q ﬁ'ﬁiténcm\re
equi | i brat¥eéew tRdgles mbhofsfm]apéesamé%onpw 7} mﬁfiéﬁalae%shfcrrg the
step in teyveERdt fdﬂ)V\pﬂtlﬁ@ﬁﬁyml\&gﬁbaQqluuoln:cdltil‘ta.bhgn tm;cherasf ;)Q’ug%re881on
colurmvou ns. we el u t Qw.rate Q m/ m n_usin
0. M r%lsrT%%?%P%g}ae E)Jgon fgglgﬁ(g 1% Olgleﬁaﬁf in T l%s ward 359

di rectl oﬁlfJ(’g’(flm@Gmraf i ni hgstraclfeﬁféi?@%@ne peanegrand aﬁhmﬁ ummeRiafsgEsis,

addeg theﬂefﬂd&ﬁJ c‘;s?sr&qratsrl@tl ReQhalo M Ibﬁhfn‘?t@i&t'@ﬂqesﬂiéﬂl'e&%s\&@s lung
appl i ed to a But Sephgrl%ée FF col um, f X 13 crr) fa flow rate
of 4 mL/m'H.°Bdund SR&T’ wi TROB 05 H’Fr%s' raft rejection,

2008/ OSH@H@EWS%MM@OSM@H,MME&H% BuBoraht andi mgll-
0.75 M qmmpnlwa @ﬁ&g&o&eépﬁﬁhégn W%'uﬁk%%%ténda&{égl% ' ?r&e‘ﬁﬂrgsr%qlon

flow direction W|th ate buffer, pH 6.8. The actions
cont ai NiMPIRAESRePE HBEI %Hd%’hl&e | ted overnight by dialysis against
0.025 M Tri s,

In a further embodiment, the present invention provides the use
of effectors of QC, as selected with wuse of the present
inventive animal medel, for the preparation of a medicament fox
the treatment of impaired food intake and sleep-wakefulness,
20 impaired homeostatic regulation of energy metaboelism, impaired
autonomic function, impaired hormonal balance and impaired

regulation of body fluids.

Polyglutamine expansicns in several prceteins lead to
25 neurodegenerative disorders, such as Chorea Huntington,
Parkinson disease and Kennedy's disease. The mechanism therefore
remains largely  unknown. The biochemical properties of
polyglutamine repeats suggest one possible explanation:
endolytic cleavage at a glutaminyl-glutaminyl bond followed by
30 pyroglutamate Zformation may contribute to the pathogenesis
through augmenting the catabelic stability, hydrophobicity,
amyloidogenicity, and neurctoxicity of the vpolyglutaminyl
proteins (Saido, T.C.; Med Hypotheses (2000) Mar; 54(3):427-9).

35 In a further embodiment, the present invention therefore
provides the use of effectors of 0C, as selected with the

present dinventive animal model, for the preparation of a



5 pH 7.5. Afterwards, the pH was adjusted to 8.0 by addition of NaCH
and applied (4.0 nL/mn) onto an Uno Q colum (Bio Rad), equilibrated
with 0.02 Woloissas7pPH 8. 1. After a washing step usi ng eqgriT/ERD@I05EHI2
buffer, mQC was eluted using the samesdbuffer containing 0.18 M NaC .
Fractions exhibiting QC activity were 10 pool ed and the pH adjusted

to 7.4 by addition of 1 MBis-Tris buffer, pH 6.0. nQC was stable at

4 Cfor up to 1 nonth. For long-termstorage at - 20 C, 50 % gl ycerol
was addetRdiGBETE EVBODI VENE FORr SARRYIING OOT THE X iNVEENTI C]ili&@%l e and
1: d onimghofndte 't angagBic vector pTG CAG mQC The vector ' mQC cDNA
in pPCR Script Cam (mQC K10' is an aliquot of circular plasm d DNA

It contains the open reading frame 20 (ORF) of murine Qct as shown
above usimganpstiheer sesdordianaritng Eddidrieszalt riestemitdonopreivtides Bhigeneral

a”p|'f'QQnFQN§ E@éﬁé@SSEtgqhkﬂie EH@ gﬁ%%ﬂé%ﬂEC§%§§Gi@§18?Ab§gg$)u51ng

(Strat agene) viat restriction si see Figure
del i ver edP9ItESsH ¢I9%AS FeLRFFed PY¥estriction anal ysis using Ncol,
Notl and Nsil. The expect ed digestion profile was obtai ned and no

sign of radatj.on e t9.the jadd S
restri ctjidglﬁfL sdrTlon r??asn%gall%rnl %8 ggst harfl m!gé%é;é;déc% Qn&f:ally for
i sol ati oy, 1&1@3@@@Itéif@laéﬁda§éqt¥§ﬁéée¢\T@ hathbéeheriselBedby, blseH. J.

pai ng dawnsiyeampeh UheiQuctcrdmrie£0d9nzfseszd) gurerdBhidl fnoﬁ;hllslhlblt
cDNA cas ett |s cl oned downstliuﬁgrg of . a pr noter this additi ong ATG

will t o BUfrarfe §RFTCTH 5haF at on® S THE et 8r "¢ He egpent
t he Sphler&&meec@mhyl of.sit.e thackt ®lbe lr%?ovchlb:éf Giheent 29 s 28 566 ,

the prompier N4 i g the trfz@@%g%QbEh&‘ﬁEé@fy coull dlpf@eullzs\éo Booth,
2008/ 087197PCT/EP2008/ 050532 55 For this purpose, the Qoct

casset t &vias Fsofated Wiia Fiffe Pég%?‘?%t £on §IIOtW§§eNSI 11 57gs aﬁHOKBtI that
(3" L5anthuvas: |cg[seahed owheli rertielcl @8 ngryeakonlpBependett pendittes, as

(Strata , usi ti Psth

nd Not 1ol B9, s, | PERS S S e R RS PR D gl
led to tﬂi’@r@éllt@tfpéhn@f @lpﬁtléfw/@maﬁgdAT@ Jhesyeny -gRene &g npPRg fkher
the starcthe%@o@fs tdved Quet - €Ik lx@ta@@tlvaeiélerwdgctft@ rreelaiﬁsg@ll&DNﬁetal
cassette was i a][led vi.a H.n i]( rda n fromt hcr %YSCI’I pt SK+

backbone Aid i Jsféar &d i Wt SRCexpressron %%ctlSr it elé]ﬁfj cOnt*ZIMTRG®
t he 2CAG-pmpentiecrnandt® he ®B@<pol mﬁtslgmergt&:{mncegzwnehr n tdewing a

PCDNA3. Jco\ﬁ%%t&at%ﬁk%@n%@l raﬂetlraq%e) a(n%ﬁ@ BlgHr @e4) qudBe s 88Uk hi RAman
pl asm d contajns the OR nmuri ne ut am nyl -

peptide
DT ot s & cThGe AiRr AHMCL r GEm BTEARE b GUFE Sl B6Live-site bound

over expmessilngi GAG raromBer scas Sefcherand wipst teanmreduddie oBGE gialyiA QC
si gnal . %th g,nsgeni c vector was named pTG CAG mC. The plasmd

pTG CAG verified by restriction analysis (see figure 3) and
seq@énm ng. The transgenic construct can be 20 renoved fromthe

pl asmi d Ell%@fléliﬁﬁﬂ Einocen ApalLin Dhai ral:rce:@t—ﬁle@t:h:@ﬁedo@@lreedug@sﬁnethods

Exanpl e 2; Se ce ve flcatlon Rel evan unction reqi o
transgerﬁ & &t con rucat tnﬂ.]:?meréu{/“erl ired" by g}7I5NA seq?fén%fﬁl §72

Table 1 %ov@smefelasléqumé@%emed hés pmamﬁélasedlC,Thﬁlm athed effectors

Sequenc%%e@lftltfrﬂ@ddk%ﬂ' Fﬁﬁelséncédﬁérfﬂn%gnfﬁ@ﬁ&@é es5hoWn hel QWebSEQ A Dihe
se sequencesl confirnmed ihe correct insertion

of Pfj'i gtatE‘BRiR Bgs%f?% SBO-rJIFE Sge GHBRET AY - Hr t rgrEnans -
NarreSequenceSEQ I D NO

Also provided are non-human transgenic animals wherein the

transgene encodes an isoenzyme of Qpct.

35 These iscenzymes having significant sequence similarity to
glutaminyl cyclase are proteins (Qpctl’s) from human (furtherx
named as human isoQC) (GenBank accession no. NM 017659), mouse

(GenBank accession no. NM 027455), Macaca fascicularis (GenBank



pcDNA3. 1- F15' - GGT TCC GCG CAC ATT TCC CCG A -33 35CAG Pr-F15'- GCT
GGI' TAT TGT GCT GIC TCA -3'4 pcDNA3. 1-R15' - GCT TAA TGC GCC GCT ACA
-3'5 WO 200800808197 PCT/ EP2008/ 050532 56 Sew! : Pri mer pcrRaseroéslosass? :

tr.:stacrtc; acarzcAttE ti-jyredrtt 38 el:4tr.z.,c2 cggtcatts.g
ttcatagccc .i.ntatgcAit ,.(4Uto.t.trztc ggtz..aatg ;c (:,....3cat;
gctcs.:11:ccscgec c-tzer.-7..9z-crjr, caa_ta.a.tgzc.
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10 disclosed are nucleic acid sequences coding for these proteins
(SEQ. ID NOS: 26 to 36).

Preferred according to the present invention are Qpctl’s

selecied from the group consisting of human Qpctl including
15 isoforms and spiliceforms thereof, given in SEQ. ID NOS: 15 to

17, 24 and 25; rat (SEQ. ID NO: 21) and mouse (SEQ. ID NO: 22).

More preferred according to the present invention are Qpctl’s
selected from the group consisting of human ©Qpctl including

20 isoforms, given in SEQ. ID NOS: 15 to 17; and mouse (SEQ. ID NO:
22).

Most preferred according to the present invention are Qpctl’s
selected from the group consisting of human (SEQ. ID NO: 15),
25 and mouse (SEQ. ID NO: 22).

In this regard, specific reference is made to US 60/846,244 for
specific further disclosure of the Qpclt-isoenzymes. This
application is incorporated herein by reference.
30
The agents selected by the above-described screening methods can
work by decreasing the conversion of at least one substrate of
QC (negative effectors, inhibitors), or by increasing the
conversion of at least one substrate of QC (positive effectors,
35 activators).
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protonated with an inorganic or o¢rganic acid. Representative
organic c¢r inorganic acids include hydrochleric, hydrobromic,
perchloric, sulfuric, nitric, phosphoric, acetic, propionic,

15 glycolic, lactic, succinic, maleic, fumaric, malic, tartaric,

citric, benzoic, mandelic, methanesulfonic,
hydroxyethanesulfonic, benzenesulfonic, oxalic, pamoic, 2-
naphthalenesulfonic, p-toluenesulfonic, cyclohexanesulfamic,
salicylic, saccharinic or trifluoroacetic acid. All

20 pharmaceutically acceptable acid addition salt forxrms of the
compounds of the present invention are intended to be embraced

by the scope of this invention.

In view of the close relationship between the free compounds and
25 the compounds in the form of their salts, whenever a compound 1is
referred to in this context, a corresponding salt is also
intended, provided such is possible or appropriate under the

circumstances.

30 Where the compounds according to this invention have at least
one chiral center, they may accordingly exist as enantiomers.
Where the compounds possess two or more chiral centers, they may
additionally exist as diastereomers. It is to be understood that
all such isomers and mixtures thereof are encompassed within the

35 scope of the present invention. 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



Exanpl e 3: Establishing the screening PCR To establish the PCR
screening for the genotyping of the generated transgenic mce, two
primers wewe dezisgned anplifying 5 a specific PCR produsdt/Edi20@ppesaX.
1585 bp fromthe pTG JCAG nf)C DNA (ses figure 3). The forward primer
CAG Pr-FlI (SEQ ID No: 2) binds specifically in the CAG pronoter

segnent and the reverse prinmer GX1675-TORL1-FF (SEQ I D No: 6) binds
within the BGH pol yA sequence of the Qoct cDNA cassette. To confirm

t hat the(il( schegénings PCRri soewuichi cimrarily sembigntse aand heukbvelolofates

genom ¢ DNA, 5188 tiL3Bs@eRI G ovesd ObnPhiip¥esegeriiahy diloutadh W the this
wi | d-type genom c DNA. The prinmer sequences and the optim sed PCR
condi ti ol e *sted in table 2: Figure 4 shows the result of the
sensitivity screen. 15 Table 2: PCR conditions of the Screening PCR
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React i onth xfoeaefi 6helr hygTE€AG AuCiNOlede1ptbespisedvents used for
their crystallization.

In a further embodiment, the present invention provides a method
10 of preventing or treating a condition mediated by modulation of
the QC enzyme activity in a subject in need thereof which
comprises administering any of the compounds of the present
invention or pharmaceutical compositions thereof in a quantity
and dosing regimen therapeutically effective to treat the
15 condition. Additiconally, the present invention includes the use
of the compounds of this invention, and their corresponding
pharmaceutically acceptable acid addition salt forms, for the
preparation of a medicament for the prevention or treatment of a
condition mediated by modulation of the QC activity in a
20 subject. The compound may be administered to a patient by any
conventional route of administration, including, but not limited
to, intravenous, oral, subcutaneous, intramuscular, intradermal,

parenteral and combinations thereof.

25 In a further preferred form of implementation, the invention
relates to¢ pharmaceutical compositions, that i1is to say,
medicaments, that contain at least one compound of the invention
or salts thereof, opticnally in combination with one or more

pharmaceutically acceptable carriers and/or solvents.

30
The pharmaceutical compositions may, for example, be in the form
of parenteral or enteral formulations and contain appropriate
carriers, or they may be in the form of oral formulations that
may contain appropriate carriers suitable for cral
35 administration. Preferably, they are in the form of oral

formulations.
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The effectors of QC activity administered according to the
invention may be employed in pharmaceutically administrable
Tormulations or formulation complexes as inhikitors or in
combination with inhibitors, substrates, pseudosubstrates,
inhibitors of QC expression, binding proteins or antibodies of
those enzyme proteins that reduce the QC protein concentration
in mammals. The compounds of the invention make it possible to
adjust treatment individually to patients and diseases, it being
possible, 1in particular, to avoid individual intolerances,

allergies and side-effects.

The compounds also exhibit differing degrees of activity as a
function of time. The physician providing treatment is thereby
given the opportunity to respond differently to the individual
situation of patients: he is able to adjust precisely, on the
one hand, the speed of the onset of action and, on the other
hand, the duration of action and especially the intensity of

action.

A preferred treatment method according to the invention
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 commercizl
application and suitable for use, especially in the treatment of
diseases that are based on unbalanced concentration of
physiological active QC substrates in mammals and especially 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/oxr carriers known from the prior art.
For example, they can be administered parenterally (for example
1.v. in physiological saline solution} or enterally (for example

orally, formulated with customary carriers).

Depending on their endogernous stability and their
bicavailability, one or more doses of the compounds can be given
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per day in order to achieve the desired normalisation of the
blood gluccse values. For example, such a dosage range in humans
may be in the range of from about 0.01 mg to 250.0 mg per day,
preferably in the range of about 0.01 to 100 mg of compound per
kilogram of body weight.

By administering effectors of QC activity to a mammal it could
be possible to prevent or alleviate or treat conditions selected
from Mild Cognitive Impairment, Alzheimer's disease, Down
Syndrome, Familial Danish Dementia, Familial British Dementia,
Huntington’s Disease, ulcer disease and gastric cancer with or
w/o Helicobacter pylori infections, pathogenic psychotic
conditions, schizophrenia, infertility, neoplasia, inflammatory
host responses, cancer, psoriasis, rheumatoid arthritis,
atherosclerosis, restenosis, lung £fibrosis, liver fibrosis,
renal fibrosis, graft rejection, acgquired 1immune deficiency
syndrome, impaired humoral and cell-mediated immune responses,
leukocyte adhesion and migration processes in the endothelium,
impaired focd intake, sleep-wakefulness, impaired homeostatic
regulation of energy metabolism, impaired autoncmic function,
impaired hormonal balance and impaired regulation of body
fluids.

Further, by administering effectors of QC activity tc a mammal
it could be possible to stimulate gastrointestinal tract cell
proliferation, preferably proliferation of Ggastric mucosal
cells, epithelial cells, acute acid secretion and the
differentiation of acid producing parietal cells and histamine-

secreting enterochromaffin-like cells.

In addition, administration of QC inhibitors to mammals may lead
to a loss of sperm c¢ell 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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also as suppositories or as nasal sprays.

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

25 being possible, for example, in the case where water is used as
diluent, for organic solvents to be copticnally used as auxiliary
solvents.

Examples of excipients useful in connection with the present
30 invention include: water, non-toxic organic solvents, such as
paraffins (for example natural o0il fractions), vegetable oils
(for example rapeseed o0il, groundnut oil, sesame o0il), alcohols
(for example ethyl alcohol, glycerol), glycols (for example
propylene glycol, polyethylene glycol); solid carriers, such as,
35 for example, natural powdered minerals (for example highly
dispersed silica, 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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18-19 days, pups were born froma he foster nothers. Table 3
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and arylsulphonates), dispersants (for example lignin, sulphite
ligquors, methylcellulose, starch and polyvinylpyrrolidone) and
lubricants (for example magnesium stearate, talcum, stearic acid

and sodium lauryl sulphate} and optionzlly flavourings.

Administration may be carried out in the usual manner,
preferably enterally or parenterally, especially orally. In the
case of enteral administration, tablets may contain in addition
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 agueous suspensions
and/or elixirs intended for oral administration, wvarious taste
correctives cr colourings can be added to the active ingredients

in addition to the above-mentioned excipients.

In the case o0of parenteral administration, solutions of the
active 1ingredients using suitable liquid carriers <can be
employed. In general, it has been 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
obtailn effective results and, in the case of enteral
administration, the dosage is approximately from (.01 to 2
mg/kg, preferably approximately from 0.01 to I mg/kg, of body
weight per day.

It may nevertheless be 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 tyvpe of
administration route, bhut 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 menticned
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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 1is

provided. The above remarks apply analogously in that case.

For examples of pharmaceutical fcrmulations, 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 obtalned 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 (ACX1l, A0X2), 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 glycerocl (BMGY) complex or methanol
(BMMY) complex medium, and the fermentation basal salts medium

were prepared according to the manufacturer's recommendations.

Molecular cleoning of plasmid vectors encoding the human QC

All cloning procedures were done applying standard molecular
bicleogy techniques. For expression in yeast, the vector pPICZOB
{Invitrogen) was used. The pQEE-31 vecter (Qiagen) was used to
express the human QOC in E. c¢oli. The ¢DNA of the mature 0QC
starting with codon 38 was fused in frame with the plasmid
encoded 6xhistidine tag. After amplification utilizing 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 HindIII.
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Transformation of P. pastoris and mini-scale expression

Plasmid DNA was amplified in E. c¢oli JM109 and purified
according to the recommendations of the manufacturer (Qiagen).
In the expression plasmid used, pPICZ0B, three restriction sites
are provided for linearization. Since SacI and BstXI cut within
the QC cDNA, Pmel was chosen for linearization. 20-30 pg plasmid
DNA was linearized with Pmel, precipitated by ethanol, and
dissclved in sterile, deiocnized 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 vielded

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
6xhistidine tag (Qiaden). Clones that displayed the highest OC
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 (Bicstat B,
B. Braun biotech), essentially as described in the "Pichia
fermentation process guidelines" (Invitrogen). Briefly, the
cells were grown in the fermentation basal 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 subseguent fed-batch phase for about 5 h, cell mass
was accumulated. Once a cell wet weight of 200 g/l was achieved,
inducticon 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



20 20 806.04.05 82 4 O 00 903.704.05. 146 6 4 |x 23 23 1In

t ot al

10

15

20

25

30

35

689 2

WO 2008/087197 PCT/EP2008/050532
47

QC-containing supernatant by centrifugation at 6000xg, 4°C fox
15 min. The pH was adjusted to 6.8 by addition of NaOH, and the
resultant turbid solution was centrifuged again at 37000xg, 4°C
for 40 min. In cases of continued turbidity, an additional
filtraticn step was applied using a cellulose membrane (pore
width 0.45 pm).

Purification of 6 x histidine tagged QC expressed in P. pastoris

The His-tagged QC was first purified by immobilized metal
affinity chromatography (IMAC). In a typical purification, 1000
ml of culture supernatant were applied to a NiZ2+-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 velumes of eguilibration buffer and 5 ceclumn volumes of
equilibration buffer containing 5 mM histidine, the Dbound
protein was eluted by a shift to 50 mM phosphate buffer, pH 6.8,
containing 150 mM NaCl and 2100 mM histidine. The resulting
eluate was dialyzed against 20 mM Bis-Tris/HCI, pH 6.8, at 4°C
cvernight. Subsequently, the QC was further purified by anion
exchange chromatography an a Mono Q6 column (BioRad),
equillibrated 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, respectively. Fractions of 6 ml were collected
and the purity was analyzed by SDS~PAGE. Fractions containing
homogenous QC were pocled 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$5.C. and von Hippel, P.H. 1989
Anal Biochem 182, 3159-326.).

Expressicon and purification of QC in E. coli

The construct encoding the QC was transformed into MI15 cells
(Qiagen) and grown an selective LB agar plates at 37°C. Protein
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bi opsies fromthe 61 weaned pups wered48repared and DNA was extracted.
The individual DNAs were genotyped by the transgenic screeni ng PCR

whi ch was established in the previous 20 exanples. The priner pair

CAG Pr-F1/ GX1675- TOR1-FF (depicted in figure 5A as dark arrows, SEQ
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transgeniRT@omeerniciht. After one cycle of freezing and thawing, cells

5 were lysed at 4°C by addition of 2.5 mg/ml lysozyme in 50 mM

phosphate buffer, pH 8.0, containing 300 mM NaCl and 2 mM

histidine for approximately 30 min. The solution was clarified

by centrifugation at 37000 xg, 4 °C for 30 min, followed by a

filtration applying a glass frit (DNA separation}) and two

10 additional filtration steps applying cellulcse filters for crude

and fine precipitates. The supernatant (approx. 500 ml) was

applied onto a Ni2*-affinity column (1.6 x 20 cm) at a flow rate

of 1 nml/min. Elution of QC was carried out with 50 mM phosphate

buffer containing 150 mM NaCl and 100 mM histidine. The QC-

15 containing fraction was concentrated by ultrafiltration.

Purification of QC from papava latex

QC from papava latex was prepared using the BioCAD 700E
20 {Perseptive Biosystems, Wiesbaden, Germany) with a modified
version of a previously reported method ({(Zerhouni, $. 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
25 thiosulfonate, and the resultant crude extract was dialyzed.
After dialysis, the entire supernatant was lcaded 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
30 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 Dbuffer
concentration from 0.5 to 0.68 M in four column volumes. During
the last elution step, one column wvolume of 0.85 M buffer was
35 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 via ultrafiltration {Amicon;
molecular mass cut-off of the membrane 10 kDa).



and a reverse primer CAGPr-R2 (SEQ ID No:8), binding to the 5 WD
20081087197PCT/ EP20081050532 60 end of the pronoter cassette, takes
advant age wio ®isastmequent |y observed head-to-tail integrayErnosasosshe
transgeni c construct and anplifies an4sapprox. 834 bp fragnent. This
anplification product only occurs when nore than one copy of the

transgenic 5 construct has tandemly integrated. The prinmer sequences
are listed in table 4 and the optimsed FOR conditions of both PCRs
are listed in table 5 and 6. The quality of the DNA was confirned

usi ng prmﬁﬁrﬁ@pegmif&té Okad Ca@ateaoltolOtg@n%onEbﬁukgt@dsl@ﬁgayan enzyme,
exanple resul.ts rimer

Tabl e 5:° rt%g scr glsgg’ﬁe Wengc %tﬁg’?o&‘ h 1"Fééaét ifgmal
condi ti mcer@wm@ DNA 2 180. Ohng StéptIenpradi applyetiesnPpi mer{iaicr. 5
10. 05prTD<l:m D‘?Lr.'@t.w iﬂgt%CSepharose 4 Fast Flow column (fiow 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

10 Tris/HClL, 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, pHE 8.0, in 5

column veclumes at a flow rate of 1.5 ml/mirn. The last elutien

step was carried out by applying 0.02 M Tris/HCl at pH 8.0 for 2

15 column volumes at a Zflow rate of 1.5 ml/min. All fractions
containing QC activity were pooled and concentrated by
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

20 bovine serum albumin.

The ¢DNA sequence of human Qpct is shown in SEQ ID No:12, while
the protein sequence is shown in SEQ ID No: 13.

25 Reference Example 2: Assays for glutaminyl cyclase activity

Fluorometric assays

Measurements were performed with a BioAssay Reader HTS-7000Plus
{Perkin Eimex) or a NovoStar (BMG Labtechnologies) reader for
30 microplates at 30°C. QC activity was evaluated fluorometrically
using H-Gln-PNA. The samples consisted of 0.2 mM fluorogenic
substrate, 0.25 U pyvroglutamyl 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
35 wvolume of 250 ul. 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-gNA from H-

Gln-pNA per minute under the described conditions.

Iin a second fluorometric assay, QC was activity was determined
using H-Gln-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 ul. 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-methyicoumarin 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 continucus method, that was
derived by adapting a previous discontinuous assay (Bateman, R.
C. J. 1989 J Neurosci Methods 30, 23-28) utilizing glutamate
dehydrogenase as auxiliary enzyme. Samples consisted of the
respective QC substrate, 0.3 mM NADH, 14 mM O-ketoglutaric acid
and 30 U/ml glutamate dehydrogenase in a final wvolume of 250 pl.
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
SPECTRAFIuor 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



600 s | x WD 2008/ 087197PCT/ EP2008/ 050532 61 Tabl e 6: Protocol of
head-to-tail screening PCR Reaction M xReaction conditions Genonie
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Vol Anneal i ng 55C45 s Q solution (Q agen)0.2 Vol Extensi on72C45 s Tag

Pol ymerase (Q agen) 1.5 UConpl etion 72C300 s Reaction vol une25.0 ul
Cycles Lx 35x |Ix The FOR screening of the 61 pups with both
genotypitlg FOR trepesciesel irbiphteheaident istibcsrron 6PneARtpasienvat 1

transgengg. 5 @thrraldet%sllceaﬁ b@nw@@lq&fdrwr eof, the founderiNoen and
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|dentlfllélejfaél}r‘?deFleF’éFm%lﬁ%tW%ns‘%enl tBel i%e fﬁl%ﬁf@@ The inhibitory

constant was evaluated by fitting the set of progress curves to
the general equation for competitive inhibition using GraFit
software.

10
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
15 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 operaticn was in
the positive-ion mode and signals were recorded and filtered
using LeCroy 9350M digital storage oscilloscope linked to a
20 perscnal computer. Samples (5 pl) were mixed with equal volumes
of the matrix solution. For matrix soluticn we used DHAP/DAHC,
prepared by solving 30 mg 2',6'-dihydrexyacetophencone (Aldrich)
and 44 mg diammonium hydrogen citrate {Fluka) in 1 ml
acetonitrile/0.1% TFA in water (1/1, v/v). A small wvolume (~ 1
25 pl) of the matrix-analyte-mixture was transferred to a probe tip
and immediately evaporated in a wvacuum chamber (Hewlett-Packard
G2024A sample prep accessory) to ensure rapid and homogeneous

sample crystallization.

30 For long-term testing of Glul-cyclization, AR-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 [AR3-11 a] or 0.15 mM [AB3-2l1a] concentrations, and 0.2 U
QC was added &all 24 hours. In case of Ap3-2la, the assays
35 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 (1:1 v/v) and subseguently the mass



Mouse No. Ceneration Date of birthSexGenotype

37460FO25. 05. 05f ermal eTE + Exanples 4 and 5 sunmmari ze the work

per f or med worzebds7generati on of the CAG nmQC transgeni C FOIVEFRIISHSESE2

usi ng the pronucl ear mcroinjection (£Nl) approach. The transgenic
construct pTG CAG nQC was prepared, purified and injected into the

mal e pronucl eus of fertilized oocytes and a total of 689 enbryos were
transferred into foster nothers. These WO
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In t%e %%rgevﬁrﬁcggg%%?és the transgenic construct pTG CAG nmQC 10 was
injected into the mal e pronucleus of 689 fertilized oocytes,

resul ti repfardrite Etanpléi sat immride @ptborn transgenic founder,

nanmely ani mal No. 37460. This fermal e founder was crossed with C57BL/ 6
mal e generating FI mce carrying the fransgene CAGnmX in their

genone. M5 ifise Gositl o\sisng s@dsteibésomhsunbrk pesilomamt fosd 1t Bdne B-TC 3
br eadi lngoiﬁ ca@m:rf!usgi rﬁj!ngs'}lspQ@cﬁ%{:e_szr'é%a%mp%t@iFﬁségﬂﬁ&Yn@f QC cDNA,
pronucl eys, i njection phas - nj ection_session e transgeni

B onst r UGt YIS oS0 EPeT R GrT B hE P Tey EARS hES Vit 3255 115 A g i 598
above. ZhdRegilpt@Eninegbcirites wereon SPCR edefipm pAMgRENt) C3PBhABIing S.
femal es with a %&%&%ﬁqgm%@woPaw@ﬂfrnﬁfze@). healith BpALUSs 1884 in
transgene DNA were injected into the mal e pronucl eus of 689,
fertiliZd® odotYtus ngn¢*HRLESnedi FEMREedSEnbPy8s CREBPELFEL, 3h-¢. a gene
i nphant ethdspitac?3 SBEL 1Us euwdd®) pr egranmihendkes wetheane SOPFsh&pechihi 6EQ
and Cppqﬁrtmi,q‘toi c Pathogen Free) health status. 6-2 Transgenic

f ounders The ‘i'nj'ecti on sessions gave rise to born 69 pups, anong

whi ch 61 35 pups survived the weaning tine. Al 61 viable Fl pups

wer e charmagield $edmby:ihbBepest abl i shed screening PCRs and only one

femal e (R0, 37460, "25. 45 Q5) was identified carryipg the transgenie, .
DNA r anddifi YiESr dt%ed 57 éaeﬁgng. 1’3 9
2008008 AEF 1 RCEHEP2O0E 050Bged 6Bucleotide entry AK017598, encoding the
putative mQC. The primer sequences were as follows: sense 5°
ATATGCATGCATGGCAGGCAGCGAAGACAAGC (SEQ ID NO:11); antisense 57
ATATAAGCTTTTACAAGTGAAGATATTCCAACACAAAGAC (SEQ ID NG:12). Total
RNA was isclated from murine insulinoma cell line B-TC 3 cells
25 using the RNeasy Mini Kit (Qiagen) and reversely transcribed by
SuperScriptII (Invitrogen). Subsequently, mQC cDNA was amplified
or a 1:12.5 dilution of generated product in a 50 pl reaction
with Herculase Enhanced DNA-Polymerase (Stratagene), inserted
into the PCR Script CAM Cloning vector (Stratagene) and verified
30 by sequencing. The c¢DNA fragment encoding the mature mQC was
amplified using the primers 5° ATACTCGAGAAARGAGCCTGGACGCAGGAGAAG
{SEQ ID NO:13) (Xhol, sense) and 57
ATATCTAGATTACAAGTGAAGATATTCCAAC (SEQ ID NO:14) (Xbal, antisense}.
The digested fragment was ligated into the vector pPICZaB,
35 propagated in E. coli and verified by sequencing c¢f the sense
and antisense strand. Finally, the expression plasmid was
linearized using Pmel, precipitated, and stored at -20°C.



Exanple 7: Ceneration of FI animals The transgenic fermal e No. 37460
was bred with a wild-type 057BL/6 nmal e (health status SOPF - Specific
an Oppor t uwiosiosisParhogen Free) from 12th July 2005 to mSvEdbisobosshe
transgeni ¢ CAG nfC nouse |ine by genessating Fl transgenic mce.

Tabl e 8 bel ow summari zes the results of transgenic Fl breeding of 3
litters. Unfortunately the first litter, born *05.08.05, 10 was

canni balized by their nother. As docunented in table 8 nore than 50 %
of the Flryorirmmitians edrr ¥ -t heasvansyers@d nMinerFogéaonexpral et ngt
that theytrapsgeni c founder is able to transmt the transgene through

t he 15 ger | ayer . Ta?le 8. S ry of the Fl breeding Jitferbirth
date NodGf B S, SRoGTABI RB of Bl e KB pGHspGpst r SFSRUHimasion of
transgeniaguddtent 05. @D 0 dddmnithal ¢ lzsth)ropc2at6.009 a@509d9ndg 403 the
26.1Q@. Ojyanyfacturer's instructions (BioRad). Selection was done on
plates containing 100 upg/ml Zeocin. In order to test the
recombinant yeast cleones upon mQC 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
10 BMMY containing 0.5 % methanol. This concentration was
maintained by addition of methanol every 24 h for about 72 h.
Subsequently, 0QC activity in the supernatant was determined.
Clones that displayed the highest activity were chosen for
further experiments and fermentation.
15 .
Large Scale Expression and Purification of Murine QC
The expression of mQC was performed in a 5 L reactor (Riostad B,
B. Braun biotech, Melsungen, Germany). Fermentation was carried
out in basal salts medium supplemented with trace salts at pH
20 5.5. Initially, bicmass was accumulated in a batch and a fed
batch phase with glycerol as the scle carbon source for about 28
h. Expression of mQC was initiated by methanol feeding according
to a three-step profile recommended by Invitrcgen for an entire
fermentation time of approximately 65 h. Subsequently, cells and
25  turbidity were removed f£from the mQC-containing supernatant by
two sequential centrifugation steps at 6000 x g and 3800¢ 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)
30 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 1in
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
35 direction. QC-containing fractions were pocled and ammonium
sulfate added to a final concentration of 1 M. The resuliing
solution was applied onto a Butyl Sepharose FF cclumn (1.6 x 13
cm) at a flow rate of 4 mi/min. Bound mQC was washed with 0.05 M



9823 Intotal 27 17 3 7 20 Exanple 8: Genotyping of the FI
generation Tail tip biopsies fromthe 17 weaned pups were prepared
and DNA wawoextw@eed. The indi vi dual DNAs were genot ypsci/EBrodasiososs2
transgeni ¢ screeni ng PCR whi ch was essdabl i shed as shown above. 25 The
prinmer pair CAG Pr-Fl/ GX1675-TORL-FF (SEQ ID No: 4 and 6) anplifies
the pronoter-cDNA junction, yielding a specific 1585 bp PCR product
when the transgenic construct has integrated into the host genone.
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10GX1675- TOR I -FFTTCT
Na H and applied (4.0 mL/min) onto an Uno Q column (Bio Rad),

equilibrated with 0.02 M Trig, pH B8.1. After a washing step
using equilibration buffer, mQC was eluted using the same buffer
containing €.18 M NaCl. Fractions exhibiting QC activity were

10 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.

15 BEST EMBODIMENT FOR CARRYING OUT THE INVENTION

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

The vector 'mQC cDNA in pPCR Script Cam {mQC K10' is an zliquot

of circular plasmid DNA. It contains the open reading frame
20 (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 SX(+) (Stratagene) wvia the Srfl

restriction site (see Figure 1A4).

25 The delivered plasmid was verified by restriction analysis using
Ncol, Notl and Nsil. The expected digesticn profile was obtained

and no sign of degradation was observed.

Due to the additional Sphl restriction site within the 5'-primer

30 that was used for ORF isclation, the nucleic acid seguence ATG
had been inserted 4 base pairs downstream of the Qpct start
codon (see figure 1B). If this <c¢DNA <cassette 1s cloned
downstream of a promoter this additional ATG will lead to a
frame shift in the transiation. Therefore the ATG of the S5Sphl

35 recognition site had to be removed before the assembly of the
promoter and cDNA in the transgenic vector could occur.
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within the cloning wvector pBlue Script SK+ (Stratagene), which
was linearised using the restriction enzyme Pstl and NotI (see
figure 2). The religation c¢f the NsiI-/PstI-overhangs led to the
deletion of the intervening ATG leaving the remaining of the
start-ATG of the Qpct-ORF intact. Afterwards the modified cDNA
casgette was isolated via HindIII and NotI from the pBlue Script
SK+ backbone and inserted into an expression vector already
containing the CAG-promoter and the BGH pclyA signal sequences
within the pcDNA3.l vector backbone (Invitrogen) (see fiqure 2).

The resulting plasmid contains the ORI of the murine glutaminyl-
peptide cyclotransferase gene downstream of the ubiquitously
overexpressing CAG promoter cassette and upstream of the BGH
polvA signal., The transgenic vector was named pTG-CAG-mQC.

The plasmid pTG-CAG-mQC was verified by restricticn analysis
(see figure 3) and sequencing. The transgenic construct can be
removed from the plasmid backbone using an Apall/ DralIll

restriction double-digest.

Example 2: Sequence verification

Relevant Jjunction regions of the transgenic construct pTG-CAG-
mQC were verified by DNA sequencing. Table 1 shows the sequences
of the primers used. The obtained sequences of the cloning
juncticn fragments are shown below (SEQ ID No: 1, SEQ ID No: 2).
These sequences cconfirmed 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 ATTTCC 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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66 The data prove the suitability of pbdl7E3 for further studies
regarding the role of QC in pathophysiol ogical conditions, e.g.

Al zhei mer ' wodioes3®; preferably by breeding with establrGEHEROGDSORE
nodel s or for generation of further A® nouse nodels. 5 The purpose of
the follow ng exanpl es was the determ nation of the activity of the
enzynme glutam nyl cyclase (QC) in heterozygous transgenic mce
supposed to overexpress this enzyme. For this phenotyping the

acti vi t yExAnRfie t3mEsrebdyehane 4le strnaePiBY &Rernined in brain,
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transgeni ¢ ani mal s was assessed by quantl i cation of
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V\ater/TFtA/Pe genomic DNA, The primer sequences and the optlmlsed PCR
conditions are listed in table 2. Figure 4 shows the result of
the sensitivity screen.
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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'
20
Reaction Mix Reaction
(PTG-CAG-mOC) 0.1 /1/10copies Step Temp. Time Cycles
genomic Mouse DNA 150. ng Denaturing 94°c 120s 1x
Primers 10 uM Denaturing 94°C 30s
dNTPs 0.35 mM Annealing §0°C 3C0s 35x%
Reaction Buffer 3 2,25 mM Extension 72°C 120s
Long Expand 2.5 U0 Completion 72°C  g00s 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

25 potential founder mice.
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As shown in Figqure 3, the Apall/DralIll restriction sites allow
the transgenic construct 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 cocytes.

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

transgene integration by PCR analysis.

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

The pTG-CAG-mQC plasmid was digested by DralIll and Sall
restriction enzymes and the 3552 bp fragment containing the
transgenic construct o¢f interest was separated from the wvector
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/ pl. The
construct purity and the concentration were verified by agarose

gel electrophoresis (Figure 5).

3-4 week old female C57BL/6 mice were mated with male C57BL/6
mice. The resulting fertilized oocytes were ccllected from the
oviduct of plugged female mice and cultured until two c¢lear
pronuciei were visible. The purified transgenic construct was

microinjected into the male pronucleus (figure 6) and injected
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A second PCR using a forward primer BGH-F1 (SEQ ID No:7),
binding to the BGH polyvA sequence of the transgenic construct,
and a reverse primer CAG-Pr-R2 (SEQ ID No:8), binding to the 5'
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|n TEE buffer. WD 2008/ 087197PCT/ EP2008/ 050532 70 As coul d be

expected, a renarkably higher concentration of nobuse QC nRNA was

detected in QC transgenic mce conpared to the control group (Fig.
10- C). Fable 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  420s Ix
DNTPs 0.35 mM  Denaturing 94°C  30s

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

Reaction volume 50.0 pl Completion 68°C  600s Ix

20



To quantify the expression of QC on nRNA-|evel, a real-tinme RT- PCR
was performed using a Corbett Research "Rotor Gene 3000". In
brain, |ive0 20808ki%ney, QC nRNA concentrati ons were stPCHEP§08IG0532

i ncreased conpared to the control groép (Fig. 10D). The highest
expressi on was observed in the kidney with a 66-fold raise of QC nRNA
concentration. Exanpl e 11: Characterization of transgenic mce
overexpressi ng. 15 human _QC neur on-speci fi cal
over expre¥at$hd h Rratocel gfi headntor i A
essent i al R¢actisn®BsCri bed i n exanpl es 1- pQadigk cdnliffdsgeni ¢ m ce
over expressi n I ne QC ubi qu usly a I's furfher ouytlined In
Exanpl e 1%.%“05801?#‘% founders'@ggbeffig%&w%ﬁ%ﬁ%
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consi st i n§easfiomippiy TP Mgg1y 5 0.108pdV NAGELIBMSEISTA arfds0, 5%%%25
Triton X-10 %.d ycerol . i ss h eni by several

st rokes i#%m(-%@geni zer an@i@ggtredgﬁﬁ%%ﬁa 12?1 coﬁ?gal tube. The
honogenat Eagdymdnsan(Gagepect ed t bS5 3K | OsCahpletionr #8thi ¢ Shbck. IxThe
resul ti ng_honogenate was centrifuged at 4C for 25mn and the

QC- acti vi ch‘?“qfoﬁ]@wsuper nat ant h%@t é*Em' ned. 30 The hQC activity was

det er mi nedapptying a HPLC-assay, essentiatty as described inm exanpl e
9. Briefly, sanples consisted of 500p1 substrate (Q ONA, 50pM fi nal
concent riéte )R <kO0pEh iMoEtdfy | el e Im plgp . BRI0M Ha tial gararnogritgatiiCen )t ypes
and 100pL 3 3Plig captal p'd%%tgﬁc:y% feagt Ognél"agpééﬁhﬁé ed ,afh 30Gic
and sanples were renoved after 0, 5, 1_8, 15, 22, 30 und 45m n.
Subsequettifal .t h8Sr &zttt | BR WeRSR el nAt & Dy “irnctibat ifownidsra Boi | i37g 60
wat er batih feid 5 nmtableWD)200801a81%497ReR L EP2O084HH0D 32he It Asgene PCR.

illustrated. i n_Figu 1 e, .sanpl bt.ai rom .traﬁﬁ_gen'c :
ani mal gfatr I‘lél naglf%%eéﬁ&?lc%réﬁ%b%lnve@cﬁ% a%}%%eﬁé;aésitgérntfadllclant y réelﬁ?ges&mg
QC- act i wWandegonpargdatoon abntle dnsyEdeis consérnat ehad| eeguyred.
proving the hQC expression in the transgenic animals. To further

val i.dat e .t he -expression in transgenics and to sel ect the faunder_ .
TndU3 Gy Frge Thaoh: gtidot TR HAPFORTYSchiolh SOEORis achay Gy T'6 ®
appl i ed,ganlvitetreids abaweds onad | Unrearmtrdd tdet eranpgeneonD®h. enzynati c
activity (Schilling, et al., Anal. Biochem (2002) 303:49-56). As
indicated in Figure 12, a 35-fold increase of pGlu-PNA formation was
observed in the brain honobgenate of the hQC-transgeni c nouse conpared
to the mablel57tr &desgdaive |iddretinilee] pomvdeny The osley expassgéenic ofline
t he gnz;ex%f_m‘a&e expression of human QC was characterized for three

di fferent founder nmouse lines (line 53, 37 and 43) and the nmurine C
overexpressing line pbdl7E3, as shown in Fiqure 13A. Significant

1%

Mouse No. Generaticn Date of birth Sex Genotype
37460 F0 25.05.05 female TG/+

20
Examples 4 and 5 summarize the work performed for the generation
of the CAG-mQC transgenic mouse model wusing the preonuclear
microinjection (PNI) approach.

25

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

total of 682 embryos were transferred inte foster mothers. These



20 overexpression of QC was detected in all hQC tg animals. In

conparison, nurine QC of pbdl7E3 was | ess expressed in brain, caused

by the di f Wé&r2968/036198not ers used (ubi quit ous CAG pr onot ePCTI/BEPERABTES

and rmurine Thy-1 neuron-specific pronter in hQC transgenic nmce). 25

Based on these results, the hQCtransgeni c nouse founder |ine 53

di spl ayed the highest expression of QC (Figure 13B). The results of

the analysis of QC-activity were finally substantiated by
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acti vi t YT OHIST sipPesS “\iB 26087 687 107BEI EP20b8/ 050532 Benotypic
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different assays for the enzymatic activity and by Western-Bl ot

anal ysis, an _efficaci ous expression of human QC in transgenic mce

was achiBvedPeTHRFSYEGNSn SHERIGT pROMIGISERUSCt GYFEFECE RS~ CAG-mOC

expressiwas vigrjedafdd dingnt khe Theeebebanclbeseofi 689 aferibestzesllidetes,

for the I t of, tr eni.c.m.ce, ich aimat._the del ldn f
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facilitdtaelor aebedlerHped3PYe0ec, Taig MuHe ndeurde) sease CrPaAkHi alith
British demamd analkangdhadatDany shi Dameat icdr r$OngluRbinghan s edieS 288 moC
Exanpl e 12: .Ceneration of transgenic mce overexpressing human QC

neur on- speci R ¢alPfyo™%5 12. 1 Establ i shment of transgenic plasnid and

m cidi njecti on The plasnm d pcDNA3. 1- hQC cont ai ni ng t he open readi ng

frame ofruinei u (M @S iPe LNHY (67692 r r¥BR YISy agnt emRLakienk ok,
PCR anplification of" the hQC cDNA with the follow ng priners:

nThy! - hG&Sxid1 SEPES2EART PRISEIC GAG GOC ACC ATG GCA GGC 20GGA AGA

CAC CG3', SEQID No. 42) nmrhyl-hQCBsrd-R (5" -ACA TAT GIA CAT TAC

AAA TGA AGA TA-3', SEQ ID No. 43). The PCR product was digested with

Xhol and BsrG@ and ligated with the pUCL18-nrhyl vector plasmd

( Fi glr e Epgypleh & :c §prmBary 25f prenid ModeiRgsiraehRafe ed by
restriction and sequencing. The transgenic plasm d pUCLl8-niThyl - hQC

was |i ng}a_rli z %‘é“cw rl?vgesl;sfgrgs Not | to elimnate plasm d sequences.

The 7929 bp ragrren? correspondi ng to the transgenic construct was

separ at ddhef r grrenigenect oFohaltkbone Was agardseedel fedrct Floph@iEsiCEGamdcC

further QWi thededThe ghasti g hackbone was renoved by di gestion

vvitB Not | and Pvu | (Figure 16). A resulting 7929 bp DNA fragnent

was gppl ied for pronuclear mcroinjection into (C57BL/6 x CBA) F2

oocyt es Redlildwed modedsnpicard at s olatofd ntnomabrég§bant akbb8BL/6J females
m cr of N fekeds 00e! €9 5baLospseullas PREgRBRL,M £feeS5nl212n  status. The

| dentification of transgenic, founders screeni ng strategy was
est abl i SHEFSG&PRg e FEFPowWhiFEPrahetsto the male pronuclels of 689

fertilized oocytes and these manipulated embryos were re-
30 dimplanted into 23 OFl pseudo-pregnant females with an SOPT
(Specific and Opportunistic Pathogen Free) health status.

6-2 Transgenic founders
The injection sessions gave rise to born 69 pups, among which 61
35 pups surxvived the weaning time. All 61 wviable Fl 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.



WO 2008/ 087197PCT/ EP2008/ 050532 73 Forward primer hQCF1l:-5'-
TCCTACAAGTCTTTGIGITGGAA -3' (SEQ ID No. 37) Reverse prinmer nThylR1:
5' - GAAGGARDTOBABAREGAG -3' (SEQ I D No. 38) 5 Probe 13pPCBER2BIRAS0S32
CAAGTAAGTCGAGGTCCTTCCTCTGCA - TAMRA- 3' 6 SEQ | D No. 39) In addition,
head -to tail PCR was used to identify tandemintegration:

Forward primer HIT-nthyl-F. 5 - AGCAAGCCTGGAAGACCTGGA -3' (SEQ 101D
No. 40) Reverse prinmer HIT-nThyl-R 5'- AGACTCAGCCCATCCACTCCTT -3
(SEQ I D No. 41). The identified Founders are listed in Table
12-1. 15Edaiple: I2- Geneuwadebncof OF1 saxinka#E37 br own nmal e Fo#38 brown

mel e Fo#ﬁﬁab%ﬂ%%s@%hchogéﬁaﬂgO%ﬂhnagg4ge#5§agr9%ﬂxﬁ3h§th a wild-type
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C57BL/6 male (health status SOPF - Specific an Opportunist
Pathogen Free) from 12th July 2005 to estabklish the transgenic

CAG-mQC mouse line by generating Fl 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 Fl breeding

litter birth date  Yo-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 1 4
3 26.10.05 9 8 3
In total 27 17 3 7

Example 8: Genotyping of the Fl1 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 junction, yielding a specific 1585
bp PCR product when the transgenic construct has integrated into

the host genome.



W conducted a head-to-tail PCR to investigate transgenic construct
integrity and nultiple transgenic copies (Priners HIT20 nt hyl -F and
HTT- nt hyl - WP. 20084088190’ ve got the following results: FOMCARIAR0BHSISBRCL
PCR fragnment band Fo#38strong correcté4PCR fragnent band Fo#43weak
correct PCR fragnent band 25 Fo#48weak correct PCR fragnment band
Fo#53strong correct PCR fragment band This result leads to the
conclusion that all founders have multiple transgenic fragnents _

i nt egrat@éﬁiW%%eﬁ‘ﬁ‘ﬂ%eﬁé—"&% A dEBrRIIRISECatER 9P igdre gre wgted
2008/ 0879 7R6HI £P2008h850032i7¢ Fhe ther @NeOoRsisr usirs iatmedc aghinaec imers
t andem or i entat| o t he er |st d-t o-t aj CR_.b i gpal
Al foungeereésl%edregrre \(fmgbkgggcgﬁh%r'eggﬁgggpgtsnlgeoﬁ}s% % %X%gg%/\%rgg the
scr eened®Wit tdrnsg iagovesdeseri bed qPCR priner/ probe set. 5 Transgenic
pupsscoul d only be identified for Fo#37, Fo#43, and Fo#53. The

f ounder 38 and, Fo#48.Fl pups were all nontransgenic. Sanpl es of
cort ex (1@3&& ﬁﬁp%&&gﬁﬁén?ﬁffﬁﬁ spinal_cord (SC) of different
transgen! GoplyyPUPSm& nand? > 7 prnidéh SégueﬁE%ki‘e_:tgﬁbd (B P&ctedsize Eﬁ?ﬁ-ﬁ?mo.

nont hs) were Mvefs:tl gqaLng b HI-(;'P '1%{9 er W one non-iransgenic
control pup. The eSiite ar®EHMA TIHT B%T%ch?. The hi ghest *RNA

| evel s coulasgbe detected in Fo#53 sanples. 15 758bAIMS 51. A
tranggeni ¢ non- fyemas 3k Bkt hatr QYPEEXBERSIESAGE AR  Cygl ase

conprising cells containing a DNA transgene encodi ng gl utam nyl
cyclase.—2_The transgenic non-hunman aninal of claim 1, wherein the
10animal is heterozygous for the transgene. 3. The transgenic

non- human ani mal of claim 1, wherein the aninmal is honbzygous for the
transgene:

Reaction Mix Reaction conditions

Genomic DNA ~150.0 ng Step Temp. Time Cycles
Primer pair 10.0 pmol Deﬁaturing 94°C 4920 s 1x
dNTPs 0.35 mM Denaturing 94°C 30s

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 pl Completion 68°C 600 s 1x

15 The PCR screening of the 17 Fl1 pups resulted 1in the

identification of 10 positive transgenic animals,

Table 10: Genotype of the F1l generation of the transgenic
line CAG-mQC

20
Genotype Generation  Date of birth Sex Mouse No.
TG/+ FO 25.05.05 female 37460
TG/H+ F1 16.09.05 male 39771
TG/+ F1 16.09.05 female 39773, 39776, 39778, 39779
TG/+ F1 26.10.05 male 30490, 30491

TG/H+ Fl 26.10.05 female 30492, 30495, 30496




154. The transgeni ¢ non- human ani mal of any of clainms 1 to 3, wherein
the animal is a nouse. S.The transgeni c non-human ani mal of any of
clains 1 tWOR8H§EVEI n t he transgene is of nurine ori gi PCT/ERROE050532
transgeni ¢ non- human ani mal of any oféklains 1 to 4, wherein the
transgene is of human origin. 7. The transgeni c non-human ani mal of
any of clains 1 to 6, 25wherein the transgene is a reconbi nant gene.
8. The tr i - i T ; T

r econbi nant®RERS genBe 8HE8Y es Dateipiftly i ¢ $% hunani zeMged §pept i de. 30
9. The transgeni c non-human aniggl ,0f any olf claims 1 to 8, wherein
the transgene encodes an isoenzyne of gl utafinyl cycl as¥’73510. The
transgeni ¢ ngf- human agi mal of ghabm 9, vheliei n the i z js a
protein selected fromthe group consisting of any %gzég?}égé%?% NCS:
15-25. 76 g¥idtam nyl Eycl ase amlhes aci d sdguence or a wesdi fi ed
glutam nyl cyg¢l ase seqgpgence, m@gwhp sai ¢_frayment 0%045131)%{9i4ed
sequence retains the function of the full ni'ength gl utam’nyl” cycl ase
pol ypeptide. 5 12. The transgeni c non-hunman ani nal according to any

of claing 1 to 11, wherein the transgene is operably linked to a

ti ssue- sp¥ci f ROt ePT S 10 BAMMATAEEhod Heor "RiteenPRfiepred for the
bi ol ogi ceddaplacthimea tagentthd EHRG-MUU hidanehepti eamabasgl Utiaw rRigheeyekasdy
producti i i LSkNg. t.er mi e, e f _an al ready
B i staestirb e SOMBEL I o O PR iyt eyt S oducen
in 15the transgeni c non-human animal of any of clains 1 to 12. 14. A

ceI: or g Ibﬂéémr@oruﬂ!ﬂﬂéwgtllaa@\g@ntilrcamﬁm@ mgg%ig@@;og!r@tsgmitew in the
cycl ase ,and .over expressing gl.utamnyl cyclase, ich i i ye
fromt hebjtr?%ns%énﬁc lﬁ% -eﬁgrrar?%zfnir%‘?d%gtac Bridig ¥ ang ©of %él‘gér‘%g%tgas

12. unfertunately cannibalized by their mother. The genotyping of

the further 2 1litters resulted in the identification of 3
10 transgenic males and 7 transgenic females among the 17 viable F1

pups.

Thus, the Fl1 breeding for the generation of a ubiguitous
overexpressing Qpct mouse line could be successfully completed.
15
The results of the following examples prove an overexpression of
the target gene. Expression was assessed by determination of QC
activity in EDTA-Plasma and tissue homogenates of liver, kidney
and brain. In EDTA-Plasma, pbdl7E3 displayed a 21fold higher .
20 specific QC activity compared with wildtype littermates. QC
expression in the tissue homogenates was only reliably
quantified for the tg animals, suggesting again a consplcuous

overexpression.

25 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 concentraticon compared to the wt
was determined, respectively. The mRNA level in kidney was

30 drastically raised by 66-fold.



15. A transgeni c nouse that overexpresses gl utam nyl cycl ase,
conprising a transgeni ¢ nucl eoti de sequence encoding 25 gl utam nyl
cycl ase op¥0A90808719%ked to a pronoter, integrated into PHEERRSPAIESIDS

t he nouse, wherein the nouse denonstrétes a phenotype that can be
reversed or anmeliorated with a glutam nyl cyclase inhibitor. 3016.

The nouse of claim 15, wherein the nouse is heterozygous for

glutam nyl cyclase. 17. The nouse of. claim 15, wherein the nouse is_,
honozygo%%efﬁ?tﬁl @trgﬁlenyﬁaecyﬁlﬁh% 11y 797 18PAFRES i Gde L Rtilies
wher ei n témaidiarns gen crsbgueficeCenoogeshhpimpni gl of aod nytomyicl iases., e.g.
20. The gDLSE; f - any 4@ i d-ph er '4@%-*}1 SL5agsg ]
encodes an | soenrzrrye 0 eg%%i g%%% pycl%as}g? 2]% le%m)usg ofgégtfe%l?ln%Shed
20, wher@H+d hdqosdényFneé orsIanpEdt &0 Selfdcttégrf AEninpHES gPedpls -
consissting of any one of SEQ ID NOS: 15-25. 10 22. The nouse of any

of clai 5 1 erein t ransgene_encodes fra nt _.of the

ol ut o 1S oyeedee A ne Rl g ok i B SR e PR R dey) ATy on of
cycl ase Swjuenpcelvinher e sdibg f regaper oglwbdinined sepobase (0C) in

15ret ai Q&Eé&ig@%tsi on fndofa iUl Inil@ngtdodteam By iedAS@ress  this
pol ypepti de. 23. }A met hod for screeni ng for therapegtl c agents that

i nhi bi t T ooty THamRan oty i 39e t88t PGFLY LB i%}lhbaq’?o"y(la)CYClase
evallWat i stiputlne lef f@etsrofnesl rigadyraaidn ni sterediiasty agentBDTAMdllzema of
neur ol ogi,cal  phenatyie ofifthe g%@ﬁﬁ?%i g@xdeifp&' BbHE-dPs ! Qien aﬁn%qual

(b) selecting a test agent whi s or~ pronotes glutam ny

cycl ase FRGHG ypagground.  FughlfiEires | i 8¢ n§XRBECHENGE £f SPENERNA in
<110> Prighi odesigr A3 120gandN YhyO SCBEEN:MNGINOBELS £OR IREATMENFEE of
ALZHEIN§§%§P§]§%§§ rAND OTHER QPCT- RELATED DI SORDERS <130> PBD 00061
<15(%?5 U 85, <151> 2007-01-19

Example 9: Material and Methods

9.1. HPLC-Assay for QC-activity

The QC activity in tissue of wild type and transgenic animals
20 was assessed by guantification 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 KGalA. For
25 the separation, a gradient of water and acetonitrile containing

1% TFA ecach was used p. r. t. as follows:

Table 9-1 HPLC protocol for measurement of QC activity in tissue
lysates and EDTA plasma

30

. Eluent A Eluent B
Time

) Acetonitrile/| Water/TFA
{min)

TFA{ 1%) (1%)

Q 23 77

8 45 55

10 95

15 95




<160> 43 <170> Patentin version 3.1 <210> 1 <211> 661 <212> DNA <213>
Artificial sequence <220> <223> Synt hetic nucl eotide <220> <221>

m sc_feat ul® 298683197 1) . (1) <223> n is sel ected from A PCI/ER300#/054532
<220> <221> misc_feature <222> (530).671530) <223> n is selected from
A, C Gor T. <400> 1 ncgggagatc ttctagctcg acattgatta ttgactagtt
attaatagta atcaattacg60 Page 1 gggtcattag ccgcctggct atagtaacgc
gcccacttgg gacgqtaadar tpgcagtraca tyctttcacte_taattjatttt gggcggggcg
ggcgcgetcc  ttcdtagdbe haccgeffaa cadt aggghb cagtlacat ca ggeccgect g
tctacgtatt tccccatctc gt gcagcgat aggggcgggg gaaagtttcc atat at ggag
cgacccccge, tttccatt fatcat gcattat agt cat cgct | ecceecct.oo _
gggggcgdgg ngggcgé%g i mln %ggaugﬁggg?y amrirne & pyrogfﬁtamyl
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beta-naphthylamine was performed by use of a Diode Array
Detecteor 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 OQC-activity were performed using tissue
homegenates 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 pl), 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 lysis buffer and homogenized by use of a Downs
homogenizer. The lysis-buffer (pH 7.5) consisted of Tris-base
(10 mM), EDTA (5mM}), Triton (0.5%) and glycerine (10%).

Subsequently, the samples were treated with an ultrascnic stick
(16 cycles, intensity 70%) and afterwards centrifuged (25 min,
13000 xg, 4 °Q). 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 protocecl, 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 ulL substrate solution (100 puM Glutaminyl-
beta-naphthylamine in 25 mM MOPS-buffer, pH 7. () were mixed
with 400 pL N-ethyl-maleimide solution (250 pM, in 25 mM MOPS-



ttccgcgtta ccattgacgt cgtcaatggg atgccaagta cagtacatga attaccatgg
ccacccccaa gg99999999 cggagaggtg aggcggcggc sting cataacttac
caat aat gac BR83¥t cgcccectat ccttat ggga tcgaggt gag PETERAORHA5P532

ggggcgegen cggecggecage ggcggeggec  ggt #aat gge gtatgttccc acggt aaact
t gacgtcaat ctttcctact ccccacgttc atttattttt gggcggggcg caat cagagc
ctataaaaag <210> 2 <211> 1527 <212> DNA <213> Artificial sequence

<220> <223z_synt hetic cleotide <400> 2 ccaccttc ccgc

cacagccadtt Betct hl?cléa 889689898855858?CEE?BE%%‘? g]iggﬁjdc%%éggc ega{‘élXture
gacaagcgeds agdégueagttoc cagticticirg tac aget §ggd Caghagaafaaniccateaecaswating
Ccagcaca&io@@%@@é@%&@t U0 gaa 1 9098C88,Al CELYIAL £ OLHEARARAT arted

tattctgctc t ctga t cgt aagttgaca ggtccttctc aaatatcatc

hacact oLt Ao o ol He ot SolP 1 e R IAs (D Gees g case
gcaatigatgf tiemié coft tgaagget gt cat bhgi)t cca &t gatgyt galagageet Liono uL.
cat cact ggiic agL1 964,03, 099001 QR LEARDGECLE, .00% A0CM GOATELOLEG-c o

gtcttacta ctaattttitt tctatgaatt gctatggaaa ttcacctg atctacatg

atctt cacil0 geRyat c%@%mtblé%t‘ﬁ%‘%ﬁ Wiﬁ@t%c@b@@gm@ée@tt@@@ag@d were
ccccaagagdmgggatdacdc d at4,atg:cagz,agp@,t cg&;,ctzg; cagcgakt 49t aaaagCcge stop

ctogectohl oasaet 99a0.01 2 2 920l 9901 L000AR. Sopaananae  BRERIALAD" sneo
ggt ddcaryr ejgttgnyat-begacaaragebamget ,ggghesequemuelds  weaat agarstdiately
heated for 5 min in boiling water to inactivate the enzyme
glutaminyl-cyclase. Afterwards, the samples were immediately
frozen at -20°C. The experiment was run in three replicates at
the same time. Pricr to analysis using HPLC, all samples have
15 been frozen once. Por the measurement the samples were thawed
and thereafter centrifuged for 10 min at 13000 rpm at room
temperature before starting the measuring process on the HPLC
system. Then, 25 plL of the sample were diluted 1:1 with water
bidest and mixed. This solution was injected completely with a
20 100 pL Hamilton syringe into the 20 pL sample loop of the HPLC
system. Between the measurements, the Hamilton syringe was
cleaned two times with water, twc 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

23 plL) with the new sample.

The resulting peak areas for pyroglutamyl-beta-naphthylamine

(Re: ~5, 8 min, the retention time of glutaminyl-beta-
naphthylamine was at Ry: ~4. 85 min) were converted into
30 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 initial

velocity of the reaction converting glutaminyl-beta-naphtylamine
into pyroglutaminyl-beta-naphtylamine was calculated by linear
35 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).



ctttggagag ttccattttt tctggcacac acaaaatcat ccctcgagtc gccagccatc
ccact gt cct ctattctggg ggcatgctgg sting tcaagcaatt gaaaaggaac

gaagt at t t t WOYEBAE8T 17

g aagaaaaggt gtcccagttc catggat gac RGKER2EWPAAL532

tcaagtcttt gtgttggaat tagagggccc gtttéfaaccc tgttgtttge ccctccceceg

ttcctaataa aat gaggaaa gggt ggggt g gggcaggaca ggat gcggtg ggct ct at gg
<210> 3 <211> 22 <212> DNA <213> Artificial sequence <220> <223> DNA

Pri ner

<400> 3 ggttccgcgc acatttcccc ga22 <210> 4 <211> 21 <212> DNA

<213> Artificial sequence <220> <223> DNA Priner <400> 4 gctggttatt
gtgctgtctc a2l <210> 5 <211> 18 <212> DNA <213> Artificial sequence
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Example 10: QC activity in EDTA plasma and tissue homogenates

In the plasma of female QC-transgenic mice, a 21fold increase of
QC-zctivity was detected referred to volume. In tissue
homogenates of liver, QC-activity (referred to weight) was
comparable to that of plasma c¢f QC-animals. A nearly 3fold
increase of QC-activity was observed in brain tissue of QC tg
mice compared with plasma of the transgenic animals. It was not
possible to compare QC-activities measured in tissues from
transgenic animals to those in non-transgenic controls. In the
control group, QC-activity was not determined if =sample
preparation was done as with QC transgenic animals (40fold
dilution c¢f lysates). Thus, in theory an infinite multiple in
QC-activity would occur. If tissue lysates from a control group
were measured in higher concentrations than 1:40, most of the
glutaminyl-beta-naphthylamine given to the reaction as a
substrate for QC got lost without conversion to pyroglutamyl-
beta-naphthylamine. Therefore, a determination of QC-activitiy
in tissues of control mice was not possible and a direct
comparison between QC transgenic and control mice was only
available for EDTA plasma. Here, QC mice showed a 21-fold
relative increase of QC activity. (Figures 10 & and B).

10.2 Evaluation of QC transcript levels using PCR and real time
PCR

Total mRNA was isolated from tissue of liver, kidney and brain
by use of the NucleoSpin-Kit (Macherey Nagel) according to the
manufacturers' protocol and thereafter 1 pg of isolated mRNA was
transcribed into c¢DNA applying random hexamer oligonucleotides

for priming.

Qualitative PCR of all tissues was performed using DNA
polymerase from Thermus aquaticus (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.



sequence listing <220> <223> DNA Prinmer <400> 5 gcttaatgcg ccgctacal8
<210> 6 <211> 27 <212> DNA <213> Artificial sequence <220> <223> DNA
Primer <4009 W08/48¢19t ccgc ct cagaagcc atagagc27 <210> 7 ROIBEAGBHSE53] 2>
DNA <213> Artificial sequence <220> <23> DNA Priner <400> 7

t gt aggt ggc agagagact a20 <210> 8 <211> 22 <212> DNA <213> Artificial
sequence <220> <223> DNA Pri ner
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As could be expected, a remarkably higher concentration of mouse
QC mRNA was detected in QC transgenic mice compared to the
control greup (Fig. 10-C).

To quantify the expressicn of QC on mRNA-level, a real-time RT-
PCR was performed using a Corbett Research “Rotor Gene 3000”.

In brain, liver and kidney, QC mRNA concentrations were strongly
increased compared to the control group (Fig. 10D). The highest
expression was observed in the kidney with a 66-fold raise of QC
mRNA concentration.

Example 11: Characterization of transgenic mice overexpressing
human QC neuron-specifically.

Transgenic mice overexpressing human QC, driven by the Thy-1
promoter were generated, essentially as described in examples 1-
9 for transgenic mice overexpressing murine QC ubiquitously and
is further outlined in Example 12.

Three founders were efficiently crossbred, and the QC-expression
characterized wusing QC-activity assays and Western-Blotting
applying specific antibodies. For determination of QC-activity,
5¢ mg of brain tissue were homogenized in 1 ml of buffer
consisting of 10mM Tris pH 7,5, 100mM NaCl, 5mM EDTA and 0,5%
Triton X-100 and 10% Glycerol. The tissue was homogenized by
several strokes in Downs-homogenizer and pouraed inte a 12ml
conical tube. The homogenate was then subjected to 3x 10s of
ultrasonic shock. The resulting homogenate was centrifuged at
4°C for 25min and the QC-activity of the supernatant determined.

The hQC activity was determined applying a HPLC-assay,
essentially as described in example 9. Briefly, samples
consisted of 500pl substrate (Q-fNA, 50uM final concentration),
400pl N-Ethylmaleimide (100pM final concentration) and 100npl
sample containing QC. The reaction was incubated at 30°C and
samples were removed after

0, 5, 10, 15, 22, 30 und 45min. Subsequently, the reaction was
terminated by incubation in a boiling water bath for 5 min.



<400> 8 ctgccaagta ggaaagtccc at22 <210> 9 <211> 1089 <212> DNA
sequence listing <213> Mus nuscul us <400> 9 at ggcaggca gcgaagacaa
gcgcgt cgt gWRFOHE8E1%¢c acct gct gct act gcaggeg60 acagt cct gRCTEROEPASEG2

t gggaat ct g agtctggtct ccgctgectg gacgflaggagl20 aagaaccacc accaaccagc
acatttgaat tcttcatctc ttcagcaagt tgcagaaggcl80 actagcattt ctgaaatgtg
gcaaaacgac ttgagaccat tgctgataga acgatatcct240 ggatcgcccg gaagctattc

t gctcgtcag cacatcatgc aacgaattca gagacttcag300 gctgagtggg tcgtggaagt

t gacaccttc ctgagtagga ctccctatgg ctatcggtcc360 ttctcaaata tcatcagcac
tcttaaccky ghbgogaadedyacacciggirect ¢gect god20sampiacgadetaiosanatiatot a

tcctcgat gg, Qag%ﬂn%tltt%%i%%ccwgath?o t Hac cal-gtggaat o
gatgttggaa citgcceqtg ccttagacaa gaaactccat540 tccttgaagg at gt ctctgg
tt ccaagc%lagrg]aﬁjﬁa&tgé'c FREHFE a8t 2T ottty at BORP KRS ghlgdggnen T Hiarsasaic
ct ggtscccrd t oaagaid, ctod gt gaot-éngcgpeanbt absPrges Laganga HY Ut BRRG 1 ¢
ccctcaccgl; £otggat caa gaggcaccaa ccaactggat 720 ggcatggatc tgttggtctt
actagattta attggagcag caaatccaac attccctaat780 tttttcccca agactaccag
atggtttaat agacttcaag caattgaaaa ggaactctat840 gaattgggat tactcaagga

tcattctitqy gagasgaadiap@idddcagna tdd10ga6ak08 ggraatatl=aehéeagaidao
coacat (cea 111 pguas, aagt ol ceo aultelicarotl ciomtaget Lcteileee
ccatllgaceecarst cdaca@ya aecat tppddgetict t vhight gyaabtated t 1080 fluorometric
cacttgt agkQ8%ination of enzymatic activity (Schilling, et al., Anal.
Biochem. (2002) 303:49-56). As indicated in Figure 12, a 35-fold
increase of pGlu-BNA formation was observed in the brain
homogenate of the hQC-transgenic mouse compared to¢ the non-

15 transgenic littermate, proving the overexpression of the enzyme.

The expression of human QC was characterized for three different
founder mouse 1lines (line 53, 37 and 43) and the murine QC
overexpressing line pbdl7E3, as shown in Figure 13A. Significant

20 overexpression of QC was detected in all hQC tg animals. In
comparison, murine QC of pbdl7E3 was 1less expressed in brain,
caused by the different promoters used (ubiquitous CAG promoter
in pbdl7E3 and murine Thy-1 neuron-specific promoter in hQC
transgenic mice).

25 Based on these resulis, the hQC-transgenic mouse founder line 53
displayed the highest expression of QC (Figure 13B).

The results of the analysis of QC-activity were finally
substantiated by Western-Blot analysis wusing a (QC-specific
30 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
35 a faint signal was obtained with pbdl7E3 mice, reflecting the
results of the determination of QC activity in brain samples.



<210> 10 <211> 362 <212> PRT <213> Mus nuscul us <400> 10 Met Ala Ay
Ser Qu As s Leu Val Val Ay Thr Leu His Leu Leu 151015 Leu Leu
Gn Ala Th%qgﬁpw_sé{?"Ser Leu Thr Ala Gy Asn Leu Ser LeuPSHBE8p8/050332
Ser Ala Ala Trp Thr An Gu Lys Asn H% His Gn Pro Ala H's 354045
sequence listing Leu Asn Ser Ser Ser Leu dn Gn Val Ala Qu dy Thr
Ser Ile Ser 505560 G u Met Trp G n Asn Asp Leu Arg Pro Leu Leu lle

Au Arg 8 ry BY 980 ALE AL Hi
12 0 SR SRR il DO Ty A0, MR o
Val th_eﬁlﬁﬁgéfs 1@0—10@1@06%5@@%@ F&Qill'W{tYG%PdI'WY M@S%@‘rn"ﬁi@t
Ser Asn £l Jdi6s, SeanTtérffh@uciéﬁéﬂé&%@eé\gmoﬁrQ;fGanﬁAra &y'S 1Ar gtﬂr%dé?ﬁc
Val Le Ala S H'Shd% pﬁ_}# 130135140 LgéTr Phe Pro A % %Lp
ser Arg Tare pHEs VAT SR a PP Fu53BBT55160PERFCAPR FAVSP ]@%ép
Al a Net e tmlr@&ﬂq_reweﬁﬂxa A g Alentloy ABEre6512017hekbps nliye lew HMest
Ser Leu &ysScAsPral cmRera3 N siffedty MO A ek€Y mice, which aim at the
modelling of disease conditions which are related to QC and/or
which are facilitated or accelerated by QC, e.g. Alzheimer’s
disease, Familial British Dementia, Familial Danish Dementia,

10 Huntington’s disease.

Example 12: Generation of transgenic mice overexpressing human
QC neuron-specifically.

15 12.1 Establishment of transgenic plasmid and microinjection
The plasmid pcDNA3.1-hQC containing the open reading frame of
human QC (swiss-prot entry Q16769), was used as template for PCR
amplification of the hQC cDNA with the following primers:
¢ mThyl-hQC-XhoI-F (5 -AAT AAT CTC GAG GCC ACC ATG GCA GGC
20 GGA AGA CAC CG-3°, SEQ ID No. 42)
¢ mThyl-hQC-BsrGI-R (5°-ACA TAT GTA CAT TAC AARA TGA AGA TA-
37, SEQ ID No. 43).
The PCR product was digested with XhoI and BsrGI and ligated
with the pUCl8-mThyl vector plasmid (Figure 15). The correct
25 plasmid clone was identified by restriction and sequencing.
The transgenic plasmid pUCl8-mThyl-hQC was linearized with Pvu I
and Not I to eliminate plasmid sequences. The 7929 bp fragment
corresponding to the transgenic construct was separated from the
vector backbone by agarose gel electrophoresis and further
30 purified. The plasmid backbone was removed by digestion with Not
I and Pvu I (Figure 16}. A resulting 7929 bp DNA fragment was
appiied for pronuclear microinjection into (C57BL/6 x CBA) F2
oocytes followed by Re-implantation of minimal 150 +viable
microinjected oocytes into pseudo-pregnant mice.
35
12.2 Identification of transgenic founders
A PCR screening strategy was established using the following

primers:



180185190 ser Leu Arg Leu Ile Phe Phe Asp Ay Qu Gu Ala Pile H's

H s Trp 195200205 ser Pro G n Asp Thr Leu Tyr Ay Ser Arg His Leu Al a
A n Lys MeWOABYBEYI0 Ala Ser Ser Pro His Pro Pro Ay S@‘gT/N'@‘]@WSﬂhr
Asn G n Leu Asp 225230235240 Gy Met Asp Leu Leu Val Leu Leu Asp Leu
Ile Ay Ala Ala Asn Pro 245250255 Thr Phe Pro Asn Phe Phe Pro Lys Thr
Thr Arg Trp Phe Asn Arg Leu 260265270 Gn Ala Ile Qu Lys Gu Leu Tyr

GQu Leu Leu Lys i s 2752 Arg. Lys Tyr Phe
Gn gﬁ%w Tyr &y @ﬁl e T ﬁg@%@’ré%ﬁgﬁgﬁ(;ﬁgﬁ | 1185y g2
Phe Leu Beg 3%)s Ay Val Pro Val Leu H's 305310315320 sequence

listing ketblde ﬂﬁneﬁermﬁ{{lﬁer $ro M%TT@G@G‘A‘G@GKEV _Met (é%%sﬁ%o No.
Asn 325330335 G'u Gu Asn Leu Hs Ala Ser Thr Ile Asn Leu

Ile Ile 390345350 G n Val Phe Val Leu Gu Tyr Leu H| s Leu 355360
<210% 11P=@dd >1 F2: <R1EADNANMZNZRGACGREGTCalr TeeETuEItre <R2RA-3° (SEQ ID

No. 39)

In addition, head -to tail PCR was used to identify tandem

integration:

Forward primer HTT-mthyl-F: 5°- AGCAAGCCTGGAAGACCTGGGA -3° (SEQ
10 ID No. 40)

Reverse primer HTT-mThyl-R: 5°- AGACTCAGCCCATCCACTCCTT -3 (SEQ

IC No. 41y).

The identified Founders are listed in Table 12-1.
15 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 te¢ investigate transgenic
construct integrity and multiple transgenic copies (Primers HTT-
20 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
25 Fo#48 weak correct PCR fragment band
Fo#53 strong correct PCR fragment band

This result 1leads to the conclusion that all £founders have
multiple transgenic fragments integrated in tandem direction (as

30 illustrated in Figure 3).



<223> DNA Primer <400> 11 atatgcatgc atggcaggca gcgaagacaa gc32 <210>
12 <211> 40 <212> DNA <213> Artificial sequence <220> <223> DNA
Primer <4009 298877 aagctt ttacaagtga agatattcca acacaalJaERpoIs&s4533
13 <211> 33 <212> DNA <213> Artificial? sequence <220> <223> DNA

Priner

<400> 13 atactcgaga aaagagcctg gacgcaggag aag33 <210> 14

sequence listing <211> 31 <212> DNA <213> Artificial sequence <220>

<223>

<211> 361°%2 1%L PRSI Hund R <4

Prinmer <400>_ 14 atatctagat .tacaagtga atattccaa ¢ <210> 1
Lot A B b oo

Arg val Mator@er Ty theuhHed-teutd®lu PCR band signal,

10

15

All founders were bred with B6CBA breeding partners. Fl mice
were screened with the above described gPCR primer/probe set.
Transgenic pups could only be identified for Fo#37, Fo#43, and
Fo#53, The founder Fco#38 and Fo#48 Fl1 pups were all non-
transgenic.

Samples of cortex {Co}), hippocampus ({(Hi) and spinal cord ({SC) of
different transgenic Fl1 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.



151015 Leu Leu Val
Ser 202530 Ala ser Ala Trp Pro Gu G u_Lys Asn Tyr

Il e Leu
Il e Ser
Arg Tyr
Met G n
Thr Phe
lle lle
Al a Cys
Val Phe
Val ®Pr o
Lys Leu

Ala Ala Leu Pro Trp Ala Ser Arg Ay Val ser Pro
Hs Gn Pro Ala

354045 Asn Ser Ser Ala Leu Arg7éln lle Ala Gu Ay Thr Ser

du
Pro
Arg
Leu
Ser
Hi s
Val
Cs
Leu

505560 Met Trp G n Asn Asp Leu Gn Pro Leu Leu Ile Gu
Gy 65707580 Ser
Ile An 859095 Arg Leu Gcﬂ%éhé
ser Pro Tyr

Thr
Tyr Asp Ser
a

A
Segluesmiygl TheydpdsSerchgpr Seindy Scd Ds Asdbrlieli ey
180185190 Leu

Pro Gy Ser Tyr Ala Ala Arg G@n His Ile

AS Trp Val Leu Qu lle Asp

G n 100105110 Thr Ay Tyr Arg Ser Phe Ser Asn
Leu Asn 115120125 Pro Thr Ala Lys Arg His Leu Val Leu .
Lys 130135140 Tyr phe.Ser Hi's Trp Asn Asn Arg -
Ala Thr Asp ser 145150155160 A sequence listing Ala
MeETRBEIERLC G (RPRTVANR Ar G Y eu AW Ly SVERSKRYEES €S
a DNA

Gnleulle Phgiggegﬁgarﬁl){yg gy&gsé\l. a Phe Leu H's Trp

ser 195200205 C¥ansgene enco

10

15

20

25

30

35

40

10.

11.

The transgenic non-human animal of claim 1, wherein the

animal is heterozygous for the transgene.

The transgenic non-human animal of claim 1, wherein the
animal is homozygous for the transgene.
The transgenic non-human animal of any of claims 1 to 3,
wherein the animal is a mouse.

The transgenic non-human animal of any of claimg 1 to 4,
wherein the transgene is of murine origin.
The transgenic non-human animal of any of claims 1 to 4,
wherein the transgene is of human origin.

The transgenic non-human animal of any of claimg 1 to 6,
wherein the transgene is a recombinant gene.
The transgenic non-human animal of claim 7, wherein the

recombinant transgene encodes a chimeric or humanized

polypeptide.

The transgenic ncon-human animal of any of claims 1 to 8,
wherein the transgene encodes an isoenzyme of glutaminyl
cyclase.

The transgenic non-human animal of c¢laim 9, wherein the
isoenyzme is a protein selected from the group consisting
of any one of SEQ ID NOS: 15-25.

The transgenic non-human animal of any of claims 1 to 8,

wherein the transgene encodes a fragment of the



Pro
2102
Ay
Asn
du
Leu
Tyr
Gy
Val
Thr
Tyr>

Gn Asp Ser Leu Tyr Gy Ser Arg His Leu Ala Ala Lys Met Ala

15220 ser Thr Pro Hs Pro Pro Gy Ala Arg Ay Thr Ser G n Leu H's
225230235240 Met Asp Leu Leu Val LéEB Leu Asp Leu Ile Ay Ala Pro
Pro Thr 245250255 Phe Pro Asn Phe Phe Pro Asn Ser Ala Arg Trp Phe
Arg Leu d glataftbR70 &Naldte @Gmirtd sadid Leaghieac8 uotewn Gmpdidiied

Lys Asp Hi 80 rg "he G n.Aspn T r
Glyy GIE Va?l‘?%mézﬁfwég%g%%% gseéu%sﬂpéegi sw}g¥éeg?lo %gdLe%aﬁﬁ%arhrgor
Val Pro Varo@dfiieflsseaueBog3resasgaotheefpngtsen Pifo thige fPAd @emgth
Trp H's Thg) ¥ehnfap1 AsPcPeBe Y1 980380335 G u Asn Leu Asp G u Ser
Ile Asp Ash Leu Asn Lys Ile Leu n 340345350 Val Phe Val Leu Qu
Leu H's Leu 355360 <210> 16 <211> 382 <212> PRT <213> human <400>

16 Met ArgaserTky €andfgnidy A6g-MiMad\ Gadewh W Gdddrddng Qb Ay  of

151015 Page 9

10

15

20

25

30

35

c¢laims 1 to 11, wherein the transgene is operably linked

to a tissue-specific promoter.

13. A method for screening for biclogically active agents
that inhibit or promote glutaminyl cyclase production in
vivo, comprising:

determining the effect of an already administered test
agent on the amount of glutaminyl cyclase produced in
the transgenic non-human animal of any of claims 1 to
12.

14. A cell or cell line containing a DNA transgene encoding
glutaminyl cyclase and overexpressing glutaminyl cyclase,
which is derived from the transgenic non-human animal

according to any of claims 1 to 12.

15. A transgenic mouse that overexpresses glutaminyl cyclase,
comprising a transgenic nucleotide sequence encoding
glutaminyl c¢yclase operably linked to a promoter,
integrated into the genome of the mouse, wherein the
mouse demonstrates a phenotype that can be reversed or

ameliorated with a glutaminyl cyclase inhibitor.

16. The mouse of claim 15, wherein the mouse is heterozygous

for glutaminyl cyclase.

17. The mouse of claim 15, wherein the mouse is homozygous

for glutaminyl cyclase.

18. The mouse of claim 15, wherein the transgenic sequence

encodes murine glutaminyl cyclase.



sequence listing Ay Leu Met Gu Pro Leu Leu Pro Pro Lys Arg Arg Leu

Leu
Ay
du
Ser
Pro
Arg
du
Asp
Asn

Pro
Ser
du
Leu
Adn
Thr
Al a
Pro
Val

Arg
Al a
Leu
Pre.
Arg
Pro
Thr

V-

Thr5Leu Al a

Thr
Leu
Lys

Pro
Leu
Lys

Phe
du
GPh-

210215220

10

15

20

25

22.

23.

202530 Val Arg Leu Leu Pro Leu Leu Leu Ala Leu Al a Val

Phe 354045 Tyr Thr Ile Trp7%er Ay Trp His Arg Arg Thr

Pro Leu 505560 Gy Arg Qu Leu Arg Val Pro Leu lle Ay

G Thél ancisg: 66702580Qnl els Ar ghAtgiMal théal cEhyisGenibewsaifence
Ley Trp SeI[mThIr1 8J5_9995.T%§g Leu Arg Pro Leu Leu Val Val

Gl3e/ S8r°Pro '@ay Ash-00T 1‘_:L¥SCE%?J G n val Arg Lys Phe Leu
Leu Arg Ser Leu Thr Ala 115120125 dy Trp Hs val GQu Leu

Th Thy = Pr e Y, 51 R AQ;E?{P a
Al'ghéh?m e%eAs%f Pr%n),lﬁr uQfAIE\| a gﬂél%%m%cglg? "Ar g |r}séeilfleu)Ehe
oysranggaye aBpodes dpsifesnpnee Pph PHetamsinybigschgeser
Val Ay Ala Thr Asp Ser Ala Val Pro Cys Ala 180185190 Leu
Leu Ala G n Ala Ley Asp Leu Gy Leu Ser Arg Al a 195200205 ,
AT BOPFS 941 CTRATL 8l CASEBI™L ERePRE°EaYZREp i@l ¢ Protein

selected from the group consisting of any one of SEQ ID
NOS: 15-25.

The mouse of any of claims 15 to 19, wherein the
transgene encodes a fragment of the glutaminyl c¢yclase
amino acid sequence or a modified glutaminyl cyclase
sequence, wherein said fragment or modified sequence
retains the function of the full 1length glutaminyl
cyclase polypeptide.

A method for screening for therapeutic agents that

inhibit or promote glutaminyl cyclase activity comprising

(a) evaluating the effects of already administered test
agents on the neurological phenotype of the mouse of
any of claims 15 to 22, and

(b) selecting a test agent which inhibits or promotes

glutaminyl cyclase activity.



Gu Qu Ala Leu Lys Qu Trp Gy Pro Lys Asp Ser Leu Tyr dy Ser
225230235240 Arg His Leu Ala G n Leu Met Qu Ser Ile Pro H's Ser Pro
Ay Pro 245250255 Thr Arg Ile @dn Ala lle Gu Leu Phe Met Leu Leu Asp
Leu Leu Ay 260265270 Ala Pro A511 Pro Thr Phe Tyr Ser His Phe Pro

Arg Thr val Arg Trp 275280285 SegyRNES Liisti;ng Phe H's Arg Leu Arg
Ser Ile Qu Lys Arg Leu Hi sgdhrsgcﬂ_emsvﬂma Leu 590295300 Leu Gn Ser H s
Pro Gn Gu Val Met Tyr Phe Gn Pro Ay G u Pro 305310315320 Phe Ay

Ser Val Qu Asp AS His Ile Pro Phe Leu Arg Arg Ay Val 325330335 Pro
Val Lewidhs Arebtiddreg ®&r Thr Pro Phe Pro Ala Val Trp His Thr 340345350
Pro Ala Asp Thr A u Val Asn Leu H's Pro Pro Thr Val H's Asn Leu
355360365 Cys Arg Ile Leu Ala Val Phe Leu Ala Gu Tyr Leu Gy Leu

370375380><Zh0rrvd 7scretl snc3fisber@ 1R RIRATvERF35r AUAMRAMsQ0stsELsdVako Grier
Pro Le@PdreRFLRYE> PESORDERS Arg Arg Leu Leu Pro Arg Val Arg 151015

<130> PBD 00061

<150> us 60/885,649
<151> 2007-01-19

( <160> 43
<170> PatentIn version 3.1

<210> 1
<211> 661
<212> DNA

<213> Artificial sequence

<220>

<223> Synthetic nucleotide
( <220»

<221> misc_feature

<222> (1)..(D

<223> n 1is selected from A, €, G or T.

<220>
<221> misc_feature
<222> (530)..(530

<223> n s selected from A, C, G or T.

<400> 1
ncgggagatce ttctagctcg acattgatta ttgactagtt attaatagta atcaattacg 60

Page 1



Leu Leu Pro Leu Leu Leu Ala Leu Ala Val Ay Ser Al a Phe Tyr Thr
202530 Ile Trp Ser Ay Trp Hs Arg Arg Thr u GQu Leu Pro Leu Ay
Arg 354045 Qu Leu Arg Val Pro Leu Ille Ay Ser Leu Pro Gu Ala Arg
Leu Arg 505560 Arg Val Val Ay Gn Leu Asp Pro G n Arg Leu Trp Ser
Thr Tyr Leu 65707580 Arg Pro Leuséqq-J é/eaHié@ Arg Thr Pro Gy Ser Pro
Ay Asgygkesrted Wt&%5c‘é&btfd’g@aé—&t§c$ﬂ@tﬂa‘3@a adtlcagdtibatfe Ardader
Leu Thr Ala Ay Trp 100105110 H's Val GQu Leu Asp Pro Phe Thr Al a Ser
Thr PreFICetpPoet oapreragal P35a5692 52 S gatENERA ARG RGP PRe G0 Asn
Val  Vadtaftsachbrcab€ihha® tokOcAkga Q\E@ca@t@gg’b\f@gagk&ctje?’ fd4cLeuzpr Leu
Ala Cys His Tyr Asp Ser Lys Leu Phe Pro Pro y ser 145150155160 Thr
Pro PhECvaTTted \Faararathd aASHASERT ARG CRAgTaprercEystan] B0acetrardu 168170175
Leu G dhch@thall Yoty debrASE le8kaChthal Lk t3€hgaAr Srthkardeys L
180185%&985(3 n ?Iga éAbl a %rgo VaaI%Thr eu % n Leu {gegﬁ Phe éIé_‘teu}'fAst?Eloy Gu
A u 19990891052 ACA2qaEaTE PETERTGITY BrcFamtotI9peIeNg SECAEBETyr 48y Ser

Arg H§cttcactc tccccatete ceccccoctec ccacccccaa ttttgtattt atttattttt 480
taattatttt gtgcagcgat g9g9g9ggcgggy 9999g9g9ggyd dgggcgcgen gggeggggcy 540
g99¢ggggcg aggggcgggg cggggcgagg cggagaggtg cggcggcagce caatcagagce 600
ggcgegetcoo gaaagtttce ttttatggcg aggcggcgge ggoggcggec ctataaaaag 660
C 661

P

\ <210> 2
<211> 1527
<212> DNA
<213> Artificial sequence
<220>
<223> synthetic nucleotide
<400> 2
ccaccttctg ccgccgccac cacagcecact ttctcctetg cctccctcta ctgtcctcgce 60
cctetgtcga ggggegcgec gggatcccta gaccgcdgcet agaaagcettg atatcgaatt 120
cctgcatggc aggcagcgaa gacaagcgcg tcgtgggcac tctccacctg ctgotactgce 180

( aggcgacagt cctgtctctg acagctggga atctgagtct ggtctccget gectggacgce 240
aggagaagaa ccaccaccaa ccagcacatt tgaattcttc atctcttcag caagtigcag 300
aaggcactag catttctgaa atgtggcaaa acgacttgag accattgctg atagaacgat 360
atcctggatc goccggaage tattctgctce gtcagcacat catgcaacga attcagagac 420
ttcaggctga gtgggtogtg gaagtigaca ccttcctgag taggactceec tatggetatc 480
ggtccttetc aaatatcatc agecactctta acccggaagc gaaacgacac ctggtcctcg 540
cctgccacta cgactccaaa tattttcctc gatgggacag cagagtgitt gtgggagcca 600
cggattcagc tgtgccatgt gcaatgatgt tggaacttgc ccgtgcectta gacaagaaac 660
tccattcctt gaaggatgtc tctggttcca agecagatct ctcactccag ctaatttict 720
ttgatggtga agaggctttt catcactggt ccoctcaaga ttcotetgtat gggtcteggce 780
acttagetea gaagatggca tcaagcecctce accctectgy atcaagaggc accaaccaac 840
tggatggcat ggatctgttg gtcttactag atttaattgyg agcagcaaat ccaacattcc 900
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210215220 Leu Ala G n Leu met Qu Ser Ile Pro Hs ser Pro Ay Pro Thr
Arg 225230235240 Ile Gn Ala Ile Ju Leu Phe Met Leu Leu Asp Leu Leu
Ay Ala Pro 245250255 Asn Pro Thr Phe Tyr Ser His Phe Pro Arg Thr Val
Arg Trp Phe H s 260265270 Arg Leu Arg Ser Ile Qu Lys Arg Leu H's Arg

Leu Asn Leu Leu G n 275280285 Se%{e‘ﬁﬁcﬂfﬂg" Gu Val Met Tyr Phe Gn
Pro G atatttrtlPt a-cPbgagety a2085235900 taffag t a%cf@ﬂ fHepalbicl | esfyo ' he
@y Val Pro val 305310315320 Leu His Leu Ile Ser Thr Pro

Leu Arg Ar

Phe PrigAFERA 109G ARFS MASTERET AFEIOERBRIsatay e oy all%en Lou
H s PraaxtRrdyadfircaVedtcthd gAsihdctth GYscahtgrt344h3453RR diRciaucA aodMnl Phe
Leu Ala Gu Tyr Leu G%&Leu 355360 <210> 18 <211> 382 <212> PRT <213>

nmacaca FASHIRLIRAFHETCSe dlierfdaa?d SFT99G2H0P 9Pt ISt 23982 Rer Ay y
Arg GatcPAaths Qrligchey gAbghtketh GhyaaGtehtAr@agtcttt gtgttggaat 1200

atcttcactt gtaaaagcegc tctagagtat ccctcgagtc tagagagcecce gtttaaacce 1260
gctgatcage ctcgactgtg ccttctagtt gccageccatc tgttgtttgc cectcccccg 1320
taccttcctt gaccctggaa ggtgccactc ccactgtcect ttcctaataa aatgadgaaa 1380
ttgcatcgea ttgtctgagt aggtgtcatt ctattctggg gggtggggtg gggcaggaca 1440
gcaaggggga ggattgggaa gécaatagca ggcatgctgg ggatgcggty ggctctatgg 1500
cttctgagge ggaaagaacc agctggg 1527

<V' <210> 3
<211> 22
<212> DNA

<213> Artificial sequence

<220>
<223> DNA Primer
<400> 3
ggttccgecge acatttecce ga 22
<210> 4
<211> 21
( <212> Dna

<213> Artificial sequence

<220>

<223> DNA Primer

<400> 4

gctggttatt gtgctgtcte a 21
<210> 5

<211> 18

<212> DNA

<213> aArtificial sequence

Page 3



151015 dy Val Met Qu

Arg
Al a
Leu
Pro
Arg
Pro
Thr
Phe
Val
Al a
Phe
Au
Gn

202530 val Arg Leu
Phe 354045 Tyr Thr

Pro Leu Leu Pro Pro Lys Arg Arg Leu Leu Pro
Leu Pro Leu Leu Leu Ala Leu Ala Val dy Ser
Ile Trp Ser Ay Trp Hs Arg Arg Thr Qu Qu

Pro Leu 505560 Gy Arg Qu Leu Arg Val Pro Leu Ile Ay ser Leu
Gu Ala Arg 65707580 Leu ArgséAJu é/ealyglcqb Gy Gn Leu Asp Pro G n

Leu Trp Gy Thr 859095 Tyr Leu

A 428er Pro Ay Asn

g Thr
Thérb% D@&Prﬁ& Pro
Al<d0Thr 5Leu Asp Pro
O TR 999 CCARSIR CBer
Val Ay Ala Thr Asp
Lezl®d a6@ n Ala Leu

A|<%1f‘>| azlfro Val Thr

<212> DNA

2u Leu Val Val Arg Thr

100105110 Leu @ n Val Arg Lys Phe Leu Gu Ala
Ala 115120125 Gy Trp His Val Qu Leu Asp Pro
Leu Gy 130135140 Pro val Asp Phe Ay Asn Val
Ay Ala Ala 145150155160 Arg His Leu Thr Leu
Lys Leu Phe Pro Pro 165170175 Gy Ser ¥hir Pro
Ser Ala Val Pro Cys Ala 180185190 Leu Leu Leu
Asp Leu A u Leu Ser Arg Ala 195200205 Lys G u
Leu A n Leu Leu Phe Leu Asp Ay 210215220

<213> Artificial sequence

<220>

<223> DNA Primer
<400> 6

ttectttccge ctcagaagec
<210> 7

<211> 20

<212> DNA

atagagc . 27

<213> Artificial sequence

<220>

<223> DNA Primer
<400> 7

tgtaggtyggc agagagacta
<210> 8

<211> 22

<212> DNA

<213> Artificial sequ

<220>

<223> DNA Primer
<400> 8

ctgccaagta ggaaagtccc
<210> 9

<211> 1089

<212> DNA

20

gnce

at 22
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Gu Qu Ala Leu Lys Qu Trp Gy Pro Lys Asp Ser Leu Tyr dy Ser
225230235240 Arg His Leu Ala Gn Leu Met Qu Ser Ile Pro H's Ser Pro
Ay Pro 245250255 sequence listing Thr Arg Ile Gn Ala lle GQu Leu
Phe Met Leu Leu Asp Leu Leu Gy 260265270 Ala Pro Asn Pro Thr Phe Tyr
Ser H's Phe Pro Arg Thr Val Arg A Phe His Arg Leu Arg Ser
Ile Au Lys Arg Leu His Arg Leu %gs“ﬁeﬁ%eﬁag%ﬁgwoo Leu Gn Ser H's Pro
d n d<«¥l¥al vwetmuFgwluPhe G n Pro Ay @ u Pro 305310315320 Phe Ay Ser
Val Qu Asp Asp His Ile Pro Phe Leu Arg Arg Ay Val 325330335 Pro Va
Leu Hs Leu Ile Ser Thr Pro Phe Pro Ala Val Trp Hi s Thr 340345350 Pro
Ala Aspp0Thr G u Ala Asn Leu His Pro Pro Thr Val H's Asn Leu 355360365
Ser Ardf9PFa99cd PCARIPaGR? IPRTLRYP AP EFHFCTIFCIEEtIE - T1HeRp9890375880
210> dklgrdtie c?zsegafaa,@ag&d,\aatseglaﬁdvggmac@ Ggeat% Q0 hg Vet g
Ser Ay Gy Arg Pro Arg Leu Arg u Arg 151015 dvy
Val Nétagﬁ‘ifaﬁ @CE%"’EECE%‘EJ aPi"WtW%F %tCAF‘thAF"gcaEE%FQEeEFCPﬁ%ﬁQAFg 180

actagcattt ctgaaatgtg gcaaaacgac ttgagaccat tgctgataga acgatatcct 240
ggatcgeccg gaagcetattc tgctcgtceag cacatcatgc aacgaattca gagacttcag 300
gctgagtggg tcgtggaagt tgacaccttc ctgagtagga ctccctatgg ctatcggtce 360
ttctcaaata tcatcagcac tettaacccg gaadcgaaac gacacctggt cctegectge 420
cactacgact ccaaatattt tcctcgatgg gacagcagag tgtttgtggg agccacdgat 480
(ﬁ tcagctgtge catgtgcaat gatgttggaa cttgcccgtg ccttagacaa gaaactccat 540
tccttgaagyg atgtctctgg ttccaagcca gatctctcac tecagctaat tttcetttgat 600
ggtgaagagg cttttcatca ctggtcccct caagattctc tgtatgggtce teggcactta 660
gctcagaaga tggcatcaag ccctcaccct cctggatcaa gaggcaccaa ccaactggat 720
ggcatggate tgttggtctt actagattta attggagcag caaatccaac attccctaat 780
tttttcccca agactaccag atggtttaat agacttcaag caattgaaaa ggaactctat 840
gaattgggat tactcaagga tcattctttg gagaggaagt attttcagaa ttttggctat 900
ggaaatatta tccaggatga ccacattcca tttttaagaa aaggtgtccc agttcttcac 960
ctgatagctt ctecetttece tgaagtctgg cacaccatgg atgacaatga agaaaatcta 1020
catgcgtcaa ccattgacaa tctcaacaaa atcattcaag tctttgtgtt ggaatatctt 1080
cacttgtaa 1089
(. <210 10
<211> 362
<212> PRT
<213> Mus musculus
<400> 10

Met Ala Gly Ser Glu Asp Lys Leu val val Gly Thr Leu His Leu Leu
1 5 10 15

Leu Leu GIn Ala Thr val Leu Ser Leu Thr Ala Gly Asn Leu Ser Leu

20

val ser Ala Ala Trp Thr GIn Glu Lys Asn His His GIn Pro Ala His
35 40 45
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202530 Val Arg Leu Leu Pro Leu Leu Leu Ala Leu Ala Val Ay Ser Ala

Phe
Pro
du
Leu
Val

Leu
Leu
Ay
Leu
Ser
Leu

Ay

354045 Tyr Thr Ile Trp Ser Gy Trp H's Arg Arg Thr Gu G u Leu
Leu 505560 Gy Arg Qu Leu Arg Val Pro Leu Ile Ay Ser Leu Pro
Ala Arg 65707580 Leu Arg Arg Val Val Ay A@n Leu Asp Pro A n Arg
Trp Ay Thr 859095 sequence L} si| : Leu Arg Pro Leu Leu Val
Arg Thr Pro Ay Ser Pro Ay &E%&T%%dgﬁ‘é Leu Gn Val Arg Lys Phe
A bewdhan Bler desuselr yels&indn Rr A a1 552 2012%:rcrle $ep His Val G u
Asp PP8 Phe Thr Ala Ser Thr Pro Leu G% 130135140 Pro Val Asp Phe
Asn Val Val Ala Thr Leu Asp Pro Ay Ala Ala 145150155160 Arg Hi s
Thelu det Alrp QpsAdHi sMyeu Asp RBor Ldwy sed dlle Riie AngoT™Rr 8rd 65170175 Ay
ThP> Pro Phe Val A §%Ala Thr Asp Sef’Ala Val Pro Cy8°Al a 180185190
Leu Leu Gu Leu Ala A n Ala Leu Asp Leu G u Leu Ser Arg Al a

195200@1)55tly§r®&]y(%§w A¥ra SAr aﬂPrﬁagvga(])n e IH_ELMEGG’inL%IQ L& Phe Leu Asp

210215220

GIn Arg Leu Gin Ala Glu Trp val val Glu val Asp Thr Phe Leu Ser
100 105 110

Arg Thr Pro Tyr Gly Tyr Arg Ser Phe Ser Ash Ile Ile Ser Thr Leu
115 120 125

Asn Pro Glu Ala Lys Arg His Leu val Leu Ala Cys His Tyr Asp Ser
130 135 140

Lys Tyr Phe Pro Arg Trp Asp Ser Arg val phe val Gly Ala Thr Asp
145 150 155 160

‘ser Ala val Pro Cys Ala Met Met Leu Glu teu Ala Arg Ala Leu Asp
165 170 175

Lys Lys Leu His Ser Leu Lys Asp val Ser Gly Ser Lys Pro Asp Leu
180 185 190

ser Leu Arg Leu Ile Phe Phe Asp Gly Glu Glu Ala Phe His His Trp
165 200 205

ser Pro GIn Asp Thr Leu Tyr Gly Ser Arg His Leu Ala GIn Lys Met
210 215 220

Ala ser Ser Pro His Pro Pro Gly Ser Arg Gly Thr Asn GIn Leu Asp
225 230 235 240

Gly Met Asp Leu Leu val Leu Leu Asp Leu Ile Gly Ala Ala Asn Pro
245 250 255

Thr Phe Pro Asn Phe Phe Pro Lys Thr Thr Arg Trp Phe Asn Arg Leu
260 265 270

Gln Ala Ile Glu Lys Glu Leu Tyr Glu Leu Gly Leu Leu Lys Asp His
275 280 285

Ser Leu Glu Arg Lys Tyr Phe GIn Asn phe Gly Tyr Gly Asn Ile Ile
290 295 300

Gln Asp Asp His ITle Pro Phe Leu Arg Lys Gly val Pro val Leu His
305 310 315 320
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Au

Gu Ala Leu Lys Qu Trp Gy Pro Lys Asp Ser Leu Tyr dy Ser

225230235240 Arg His Leu Ala Gn Leu Met Qu Ser Ile Pro H's Ser Pro

Ay
Leu
Thr
Hi s
Phe
Ile
Thr
Asn
Ser

Pro 245250255 Thr Arg Ile dn Ala Ile Gu Leu Phe Met Leu Leu Asp
Leu Ay 260265270 Ala Pro Asn Pro Thr Phe Tyr Ser His Phe Pro Arg
Val Arg Trp 275280285 Phe Hi Ser Ile Au Lys Arg Leu
Arg Leu Asn Leu 290295300 Le%eégeg'c,geﬂse{ Pro dn Gu Vval Mt Tyr
d hewriZoe @lg ﬁl‘uPrﬁ'Jr 6eBF88 10316820 PHés Ghy MBgrAfahsidAan Asp Asp Hi s
Pro Phe Leu Arg %&rg Ay Val 325340335 Pro Val L8P His Leu Ile Ser
Pro Phe Pro Ala Val Trp His Thr 340345350 Pro Ala Asp Thr Au Al a
LeGIHGSU Asb RuoHTEhATa/&kr Hihs MAWASB%Q%B%S Seguéace listing
Arg Ile Leu #Pa val Phe Leu #Pa Qu Tyr Leu ﬁ% Leu 370375380

<210> 20 <211> 383 <212> PRT <213> Canis fanmliaris <400> 20 Met Pro

Ser
Leu

d glrGvyl Rhg V@l yLeAr g1\sayr fllsuldrg Leu Ay Gu Arg 151015 Ay
Leu Gu Pro Ser Pro P Lys Arg Arg Leu Leu Pro Arg

<210> 11

<211> 32

<212> DNA

<213> Artificial seqguence

<220>

<223> DNA Primer

<400> 11

atatgcatgc atggcaggca gcgaagacaa gc 32
<210> 12

<211> 40

<212> DNA

<213> Artificial sequence

<220>

<223> DNA Primer

<400> 12

atataagctt ttacaagtga agatattcca acacaaagac 40
<210> 13

<211> 33

<212> DNA

<213> Artificial sequence

<220>

<223> DNA Primer

<400> 13

atactcgaga aaagagcctg gacgcaggag aag 33

<210> 14
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202530 Ala His Phe Leu Pro Leu Leu Leu Leu Ala Leu Ala Leu Al a Ser
Ile Trp Ser Gy Trp HHs Hs Gn Thr Gu Gu
Leu Pro 505560 Arg Ay Arg Qu Leu Arg Ay Arg Leu Ile Ay Ser Leu
Ser Qu Ala 65707580 Arg Leu Arg Arg val
Arg Leu Trp Asn 859095 Thr Tyr LeWqf¥de AriQiifgu Leu Val Val Arg Thr

Al a 354045 Thr Tyr Thr

Pro Ay Ser

Pro Gy 100105110 Asn Leu G n Val

val

Gy Gn Leu Asp Pro His

Thr Les?¥rg 3fhr Leu Thr 115120125 Ala Gy Trp His Val
Phe Thg,ALa dygu Thr Pro Leu 130135140 Gy Pro Leu Asp Phe Gy Asn Val
Al a 145150155160 Ala Arg His Leu Thr Leu
Leu Phe Ala 165170175 ser
Pro Cys 180185190 Ala Leu Leu Leu

Val Al a Thr

Leu Asp Pro Gy
Al a Cys2iBps Aryifimdpl Seauengs
Phe Val Gy Ala Thr Asp Ser

listing?8a Lys Qu Gn Qu
ASp 219%%§2%QA Primer

<400>

14

Al a Val
GQu Leu Ala Gn Ala Leu Asp Arg Qu Leu Ser Arg 195200205
Ala Pro Val

atatctagat tacaagtgaa gatattccaa c

<210>
<211>

) <212>
O o

<400>

15
361
PRT

human

15

Tet Ala Gly Gly

Leu Leu
Ala ser

Asn ser
50

(‘ g?t Trp

ser Pro
Arg Leu
Thr Pro
Pro Thr

130

Tyr Phe

val

Ala

35

Ser

Gln

Gly

Gln

Tyr

115

Ala

ser

Ala

20

Trp

Ala

Asn

ser

Ala

100

Gly

Lys

His

Arg
5
Ala
Pro
Leu
Asp
Tyr
85
Asp
Tyr

Arg

Trp

His

Leu

Glu

Arg

Leu

70

Ala

Trp

Arg

His

Asn
150

Arg

Pro

Glu

GIn

55

Gln

Ala

val

ser

Leu

135

Asn

Arg

Trp

Pro

Arg

Leu

Phe

120

val

Arg

val

Ala

25

Asn

Ala

Leu

Gln

Glu

105

ser

Leu

val

val Gly
10

Ser Arg
Tyr His
Glu Gly
Leu Ile

75

His Ile
90

Ile Asp

Asn Ile

Ala Cys

Fhe val
155

Page 8

Thr

Thr

Gly

Gln

Thr

60

Glu

Met

Thr

Ile

His

140

Gly

Arg Lys Phe Leu Qu Al a

G u Leu Asp Pro

A u Ser Val Pro

sequence

Leu G n Leu Leu Phe Leu

Leu

val

Pro

45

Sar

Arg

GIn

Phe

Ser

125

TYyr

Ala

His

ser

30

Ala

Ile

Tyr

Arg

Leu

110

Thr

Asp

Thr

Leu

15

Pro

Ile

Ser

Pro

Ile

95

ser

Leu

Ser

AsSp

Leu

Ser

Leu

Glu

Gly

80

Gln

Gln

Asn

Lys

Ser
160

31



Ay

Gu Qu Ala Leu Lys Qu Trp (fly Pro Thr Asp Ser Leu Tyr Gy

225230235240 Ser Arg His Leu Ala Gn Leu Met Qu Ser Ala Pro H s Ser

Pro
Asp
Hi s
Leu
Tyr
H s
Ser
Al a
Al a

Ay 245250255 Pro Thr Arg Ile Gn Ala lle Gu Leu Phe Met Leu Leu
Leu Leu 260265270 Ay Ala Pro Asn Pro Asn Phe Tyr Ser H's Phe Pro
Thr Ala Arg 275280285 Trp Ph%egﬂe%céqgs Arg Ser Ile Gu Lys Arg
Hs Arg Met Asn 290295300 Leu Leu G n Ser Hs Pro Gn Gu Val Mt
Phelagval Pre QESyA% HeBOBB G168 OePADA Pro AdayLBepsivals A u Asp Asp
Ile Pro Phe Leu' rg Arg Gy 325340335 Val Pro VA Leu His Leu Ile
Met Pro Phe Pro Ser Val Trp H s 340345350 Thr Pro Asp Asp Ser GQu
Ashyd bed Hes Serolew oYsTHhr \wall grsﬁ\mﬁeew%’@‘%@mew Ser Arg Ile Leu
Val Phe Leu &a @ u Tyr Leu W% Leu 370375388%<210> 21 <211> 383

<212> PRT <213> Rattus norvegi cus <400> 21 Met Ser Pro Ala Ser Arg

Ay
Pro
Pro

Ar geuSEIn Aﬁg; I0k nPhar ghd_aap G1§ FspGlar gTa BhO LBu @iy TeusShet Lys Pro
Ser Leu %8¢ Lys Arg Arg 19 Leu Pro Arg 282530 val G n Leu Leu

LeU Leu Leu Leu Ala Leu Ala Leu Gy Leu Ala
Pro GIn Asp Ser Leu Tyr Gly Ser Arg His Leu Ala Ala Lys Met Ala
210 215 220

Ser Thr Pro His Pro Pro Gly Ala Arg Gly Thr Ser GIn Leu His Gly
225 230 235 240

Met Asp Leu Leu val Leu Leu Asp Leu Ile Gly Ala Pro Asn Pro Thr
245 250 255

Phe Pro Asn Phe Phe Pro Asn Ser Ala Arg Trp Phe Glu Arg Leu Gln
260 265 270

Ala Ile Glu His Glu Leu His Glu Leu Gly Leu Leu Lys AsSp His Ser
275 280 285

_Leu Glu Gly Arg Tyr Phe Gin Asn Tyr Ser Tyr Gly Gly val Ile Gln
290 295 300

-ASp Asp His Ile Pro Phe Leu Arg Arg Gly val Pro val Leu His Leu
305 310 315 320

Ile Pro Ser Pro Phe Pro Glu val Trp His Thr Met Asp Asp Asn Glu
325 330 335

Glu Asn Leu Asp Glu Ser Thr Ile Asp Ash Leu Asn Lys Ile Leu Gln
340 345 350

va’l Phe val Leu Glu Tyr Leu His Leu
355 360

<210> 16

<211l> 382

<212> PRT

<213> human

<400> 16
Met Arg Ser Gly Gly Arg Gly Arg Pro Arg Leu Arg Leu Gly Glu Arg
1 5 10 15
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354045 sequence listing Phe Tyr Ile Val Trp Asn Ser Trp His Pro Ay

Val

Ay
Asp
Val

Lea
Leu
Ay
Lea
Lea
Lea
Ile

Gu Gu Val Ser 505560 Arg Ser Arg Asp Leu Arg Val Pro Lea lle
Ser Leu Ser Qu Ala 65707580 Lys Lea Arg Leu Val vVal Ay A@n Lea
Pro Gn Arg Lea Trp Ay 859095 Thr Phe Leta Arg Pro Lea Leu Ille
Arg Pro Pro Ay Ser Pro Ay 1 Leu Gn Val Arg Lys Phe
Gu Ala Thr Leu A n Ser Lea éggl}e%%f%% Ala Ay Trp Hs Val Qu
AsplPteu Pet Glhr PAl ae@eareuTine Brolyeard 30035040:uGPyo Rrg Lea Asp Phe
Asn Val Val QA a Thr Lea Asp Pto Ay Al a 145139155160 Ala Arg Hi s
Thr Leu Ala Cys His Tyr Asp Ser Lys Phe Phe Pro 165170175 Pro Gy
PrealProg Ree DMéal Pr@ yellau Theu AspL8enlilval \@ly frroata$hdé 80185190 Al a
Lea Lea @°u Lea Val G n A% Lea Asp Val r®t Lea Ser Arg 195200205
Lys Gn Gn Ala Ala Pro Val Thr Leu G n Leu Lea Phe Leu Asp

210215220TIB3t w16 UrpGhar Ahaﬂélewiby/s'g(}\w Thp g((])mwmrlmuLyso Asp Ser Leu Tyr

Ay

225236935240 3

Gly arg Glu Leu Arg val Pro Leu Ile Gly Ser Leu Pro Glu Ala Arg
65 7 75 80

Leu Arg Arg val §?1 Gly GIn Leu Asp ggo Gln Arg Leu Trp ggr Thr

Tyr Leu Arg Pro Leu Leu val val Arg Thr Pro Gly Ser Pro Gly Asn
100 165 110

Leu GIn val Arg Lys Phe Leu Glu Ala Thr Leu Arg Ser Leu Thr Ala
115 120 125

Gly Trp His val Glu Leu Asp Pro Phe Thr Ala Ser Thr Pro Leu Gly
130 135 140

Pro val Asp Phe Gly Asn val val Ala Thr Leu Asp Pro Arg Ala Ala
145 150 _ 155 160

Arg His teu Thr Leu Ala Cys His Tyr Asp Ser Lys Leu Phe Pro Pro
165 170 175

Gly ser Thr Pro Phe val Gly Ala Thr Asp Ser Ala val Pro Cys Ala
180 185 190

Leu Leu Leu Glu Leu Ala Gln Ala Leu Asp Leu Glu Leu Ser Arg Ala
195 200 205

Lys Lys Gln Ala Ala Pro val Thr Leu GIn Leu Leu Phe Leu Asp Gly
210 215 220

Glu GTu Ala Leu Lys Glu Trp Gly Pro Lys Asp Ser Leu Tyr Gly Ser
225 230 235 240

Arg His Leu Ala GIn Leu Met Glu Ser Ile Pro His Ser Pro Gly Pro
245 250 255

Thr Arg Ile Gln Ala ITe Glu Leu Phe Met Leu Leu Asp Leu Leu Gly
260 265 270

Ala Pro Asn Pro Thr Phe Tyr Ser His Phe Pro Arg Thr val Arg Trp
275 280 285

Pége 10



Ser Arg His Lea Ala Gn Ile Met Qu Ser Ile Pro H's Ser Pro Ay
245250255 Pro Thr Arg Ile Gn Ala Ile GQu Lea Phe Val Leu Leu Asp Lea

Lea
Al a
Arg
Gn
Au
H s
Asp
Arg

260265270 Ay Ala Pro Ser Pro Ile Phe Phe Ser H's Phe Pro Arg Thr
Arg 275280285 Trp Phe A n Arg Lea Arg Ser Ile Qu Lys Arg Lea H's
Leu Asn 290295300 Lea Lea G neSeer Hi1s ?ro Gn du Val Met Tyr Phe
Pro Gy G u 305310315320 se(fug%cpéel 'S ?rﬁ’g Pro Pro Gy Pro Val
AsphéspsHirg ldueaRy cePhdel@u WsgAAY ge@nis32380336n Valh Pro Val Leu
Leu 1128%9A1a Met Pro PHEPro Ala Val Tr¥0H s 340345350 Thr Pro Al a
Thr Gu Ala Asn Leu H's Pro Pro Thr Val H's Asn 355360365 Leu Ser
| | eelbesin Aea Mal PRRh@TLeluAlad MdtuTYyPhéednGry ¢BUGBY 0345380 <210>

22 <213%5 383 <212> PRT3¥13> nus nusculBd® <400> 22 Met 38r Pro Gy

Ser
Lys

Arg Ay Arg Pro Arg Gn Arg Leu Gu Asp Arg 151015 Ay Leu Mt
Pr ehdPcdy Ser taducensh \wsp Arig BWegritevhd adu Rrg Arg0cROREBO val G n

Phe Leu Pro Leu Leu3d%u Leu Ala Leu3f a Met Ay Leu3¥ a

Pro val Leu His Leu Ile Ser Thr Pro Phe Pro Ala val Trp His Thr
340 345 350

Pro Ala Asp Thr Glu val Asn Leu His Pro Pro Thr val His Asn Leu

355 360 365
Cys Arg Ile Leu Ala val Phe Leu Ala Glu Tyr Leu Gly Leu
370 375 380
<210> 17
<211> 364
<212> PRT

<213> human

<400> 17
ﬁEt Glu Pro Leu Leu Pro Pro Lys Arg Arg Leu Leu Pro Arg val Arg

Leu Leu Pro sgu Leu Leu Ala Leu Ala val GTy ser Ala Phe Tyr Thr
25 30

Ile Trp ggr Gly Trp His Arg 259 Thr Glu Glu Leu Pro Leu Gly Arg
45

Glu ggu Arg val Pro Leu gge Gly Ser teu Pro Glu Ala Arg Leu Arg
60

Arg val val Gly Gln Leu Asp Pro GIn Arg Leu Trp Ser Thr Tyr Leu
65 70 75 ‘ 80

Arg Pro Leu Leu gg] val Arg Thr Pro 88y ser Pro Gly Asn Leu Gln
95

val Arg Lys Phe Leu Glu Ala Thr Leu Arg Ser Leu Thr Ala Gly Trp
100 105 110

His val Glu Leu Asp Pro Phe Thr Ala Ser Thr Pro Leu Gly Pro val
115 120 125
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354045 Phe Tyr Ile Val Trp Asn Ser Trp His Pro Ay Val Gu G u net

Ser
Au
Leu
Ay
Leu
Thr
Al a
Hi s
dy
Al a

505560 Arg Ser Arg Asp Leu Arg Val Pro Leu Ile Ay Ser Leu Ser

Al a 65707580 Lys Leu Arg Leu Val Val Gy Gn Leu Asp Pro Gn Arg
Trp Ay 859095 Thr Phe Leu Arg Pro Leu Leu Ile Val Arg Pro Pro
Ser Ser Gy 100105110 Asn Le ' | Lys Phe Leu G u Ala Thr
Gn Ser Leu Ser 115120125 Al ge@e@“\ﬁﬁsﬁi{@ Val du Leu Asp Pro Phe
Al asiSehe Ty Aanovdlewal30a3Git40:uChsp Pro ArgwnlAsplaPheg @iy Asn val Val
Thr Lé8%Asp Pro Ay Ald°145150155160 14Bquence listing Ala Arg
Leu Thr Leu Ala Cys His Tyr Asp Ser Lys Phe Phe Pro 165170175 Pro
LeuelPrrbr Reo AhecyaHiCTyr Msa Jdir LySs peibehe Alra Rfal ¢Br sef€ys 180185190
Let*ieu Leu Au Led’¥al A n A a Legskp Al a Met Led®®er Arg

195200205 Ile Lys G n @n Ala Ala Pro Val Thr Leu Gn Leu Leu Phe Leu

Asp
Leu

210215220hEval Gy &al TAI"axsbe:ﬁerL?{"a @1 IPrdrqys@W PeoLkys Asp Ser
Tyr Gy 225230285240 70 175

Leu Glu Leu Ala GIn Ala Leu Asp Leu Glu Leu Ser Arg Ala Lys Lys
180 185 190

GIn Ala Ala Pro val Thr Leu GIn Leu Leu Phe Leu Asp Gy Glu Glu
195 200 205

Ala Leu Lys GTu Trp Gly Pro Lys Asp Ser Leu Tyr Gly Ser Arg His
210 215 220

Leu Ala GIn Leu Met Glu Ser Ile Pro His Ser Pro Gly Pro Thr Arg
225 230 235 240

Ile GIn Ala Ile Glu Leu Phe Met Leu Leu Asp Leu Leu Gly Ala Pro
245 250 255

Asn Pro Thr Phe Tyr Ser His Phe Pro Arg Thr val Arg Trp Phe His
260 265 270

Arg Leu Arg Ser Ile Glu Lys Arg Leu His Arg Leu Asn Leu Leu Gln
275 280 285

ser His Pro &1n Glu val Met Tyr Phe Gin Pro Gly Glu Pro Phe Gly
290 295 300

Ser val Glu Asp Asp His Ile Pro Phe Leu Arg Arg Gly val Pro val

305 310 315 320
Leu His Leu I1e Ser Thr Pro Phe Pro Ala val Trp His Thr Pro Ala
325 330 335
Asp Thr Glu val Asn Leu His Pro Pro Thr val His Asn Leu Cys Arg
340 345 350
I1e Leu Ala val Phe Leu Ala Glu Tyr Leu Gly Leu
355 360
<210> 18
<211> 382
<21Z2> PRT

<213> Macaca fascicularis
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Ser

Arg Hs Leu Ala Gn Ile Met Qu Ser Ile Pro Hs Ser Pro Gy

245250255 Pro Thr Arg Ile Gn Ala Ile GQu Leu Phe Val Leu Leu Asp Leu

Leu
Al a
Arg
Gn
Pro
Pro
Leu
Phe
PRT
Arg
Arg
Leu

260265270 Ay Ala Ser Ser Pro Ile Phe Phe Ser H's Phe Pro Arg Thr
Arg 275280285 Trp Phe A n Arg Leu Arg Ser Ile Qu Lys Arg Leu H's
Leu Asn 290295300 Leu Leu G niegginddl fiskgy G n Gu Val net Tyr Phe
Pro Gy du 305310315320 Pro Pro Gy Pro Val GQu Asp Asp His Ile
Phe Leu Arg Arg Ay 325330335 Val Pro Val Leu His Leu Ile Ala Thr
Phe,f.0 Afa Val Trp H's 340345350 Thr Pro Ala Asp Thr Gu Ala Asn
H's Pro Pro Thr Val H's Asn 355360365 Leu ser Arg Ile Leu Al a Val
LetienAag Ga G Ghewrd GlyLaty Brrce)ﬁﬁgas@ ARl 8By 620 1B¥g383 <212>
<213> Bos taurug <400> 23 sequence listing Met Pro Ser Gy Gy
Gy Arg Pro Arg Leu Gn Val Gy GQu Arg 151015 Ser Leu Leu Gu

Pr 61 8¢ 1 Preg PruoP Ly deprlguApny E?e]tu Ly$ erPrasgArey ROPBBO Aga G n Leu
Pro Gn Leu t%fu Leu Ala Leu Thr val Ala Ser ¥l

val Arg Leu Leu Pro Leu Leu Leu Ala Leu Ala val Gly Ser Ala Phe
35 40 45

Tyr ggr Ile Trp Ser Gly 'gt;p His Arg Arg Thr g(])u Glu Leu Pro Leu

Gly Arg Glu Leu Arg val Pro Leu Ile Gly Ser Leu Pro Glu Ala Arg
65 70 75 80

Leu Arg Arg val gg] Gly GIn Leu Asp 550 GIn Arg Leu Trp g;y Thr

Tyr Leu Arg Pro Leu Leu val val Arg Thr Pro Gly Ser Pro Gly Asn
100 105 110

Leu Gin val Arg Lys Phe Leu Glu Ala Thr Leu Arg Ser Leu Thr Ala
115 120 125

Gly Trp His val Glu Leu Asp Pro Phe Thr Ala ser Thr Pro Leu Gly
130 135 140

Pro val Asp Phe Gly Asn val val Ala Thr Leu Asp Pro Gly Ala Ala
145 150 155 160

Arg His Leu Thr Leu Ala Cys His Tyr Asp Ser Lys Leu Phe Pro Pro
165 170 175

Gly Ser Thr Pro Phe val Gly Ala Thr Asp Ser Ata val Pro Cys Ala
180 185 180

Leu Leu Leu Glu Leu Ala Gln Ala Leu Asp Leu Glu Leu Ser Arg Ala
195 200 205

Lys Glu GIn Ala Ala Pro val Thr Leu GIn Leu Leu Phe Leu Asp Gly
210 215 220

Glu Glu Ala Leu Lys Glu Trp Gly Pro Lys Asp Ser Leu Tyr Gly Ser
225 230 235 240

Arg His Leu Ala GIn Leu Met Glu Ser Ile Pro His Ser Pro Gly Pro
245 250 255
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354045 Pile Tyr Thr Ile Trp Arg Ile Trp Hs Ser Gn Thr Qu Qu Leu
Pro 505560 Leu Gy Arg Qu Leu Arg Ay Pro Leu Ile Ay Ser Leu Pro
G u Ala 65707580 Arg Val Arg Arg Val val dy G@n Leu Asp Pro H's Arg
Leu Trp Asn 859095 Thr Pile Leu Arg Pro Leu Leu Val Val Arg Thr Pro
Gy Ser Pro Ay 100105110 Asn Le i . Lys Pile Leu Au A a
Thr Leu Arg Thr Leu Ser 11512012%6”%%‘%%5@!% Hs Ile Qu Leu Asp Ser
Phe ThrhAlAag S8e Jlr ARr ¢18ad1u 1301 351 46t Gey URnoadpeLevAspu Big Ser Asn Val
Val Ala Thr Leu &% Pro Ay Al a 445150155160 Al a?A g His Leu Thr Leu
Ala Cys His Tyr Asp ser Lys Leu Phe Pro 165170175 Ser Asp Ser Ala Pro
Pi | e Vala @ry ssharrbhrhrAgpe Sgr AraH\aPhéroo @rg Th80485480 T8er Leu Leu
Leu Gu Leu A7a Gn Ala Leu A Gn Au Leu A% Lys 195200205 Al a Lys
Gu Arg Ala Ala Pro Met Thr Leu Gn Leu Ile Pile Leu Asp 210215220
Gy {d ehddHis Alrg Usauatgy selGie T@Ip Gisy ARy aelyds Asp Ser asrewedyr Gy
225230235229 Ser Arg His 128 Ala Gn Leu M8 G u Ser Thr Pro Hs Qy
Leu Ay 245250255 '

Leu GIn Ser His Pro Gln Glu val Met Tyr Phe Gln Pro Gly Glu Pro
305 310 315 ' 320

phe Gly Ser val G;u Asp Asp His Ile Pro Phe Leu Arg Arg Gily val

325 330

A
LAY =T
g

Pro val Leu His Leu Ile Ser Thr Pro Phe Pro Ala val Trp His Thr

O 340 345 350
Pro ATla Asp Thr Glu Ala Asn Leu His Pro Pro Thr val His Asn Leu
355 360 365
ser Arg Ile Leu Ala val Phe Leu Ala Glu Tyr Leu Gly Leu
370 375 380
<210> 19
<211> 382
<212> PRT
<213> Macaca mulatta
<400> 19
(, Met Arg Ser Gly g]y Arg Gly Arg Pro igg Leu Arg Leu Gly ggu Arg
1

Gly val Met géu Pro Leu Leu Pro ;Eo Lys Arg Arg Leu Leu Pro Arg
' 30

val Arg Leu Leu Pro Leu Leu Leu Ala Leu Ala val Gly Ser Ala Phe
40 45

Tyr Egr Ile Trp ser Gly Egp His Arg Arg Thr g%u Glu Leu Pro Leu

Gly Arg Glu Leu Arg val Pro Leu Ile Gly Ser teu Pro Glu Ala Arg
65 70 75 80

Leu Arg Arg val g%1 Gly GIn Leu Asp ggo GIn Arg Leu Trp g1y Thr
5
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Ser Thr Arg Ile Gn Ala lle Qu Leu Phe Met Leu Leu Asp Leu Leu
sequence listing Ay Ala Pro Asn Pro Thr Phe Tyr Ser H's
Phe Pro Arg Thr Ala Arg 275280285 Trp Phe His Arg Leu Arg Ser Ile Qu
Lys Arg Leu His Arg Leu Asn 290295300 Leu Leu G n Ser H's Pro Trp Qu
Val Met Tyr
Asp Asp His Ile Pro Phe Leu Arg
Leu || eyAllau Arg RBrooL&heelPrval Sexl

260265270

Ser Au Ala Asn ¥ His Pro Pro ¥w

Ile Leu Al a Val

Arg Lealyaup Frie varlgeNal.ed\r
Ala Val Gl§0Ser Ala Phe T

Phe @ n Thr Ay Qu

Phe Leu Ala GQu
<211> 484 22y AFTLyR PBe teunadn
Lys Ala Ala NBf Arg Ser Ay G¥
Leu Ay Gu Arg Ay Leu Met Gu

p Lrey

>Thr

Pro val Asp Phe Gly Asn val val

145
Arg

Gly

( |

Leu
Lys
Glu
225
Arg
Thr
(_, Ala
Phe
Leu
305
Phe

Pro

Pro

His

Ser

Leu

Glu

210

Glu

His

Arg

Pro

His

290

Gln

Gly

val

Ala

Leu

Thr

Leu

195

GlIn

Ala

Leu

Ile

Asn

275

Arg

Ser

Ser

Leu

Asp

Thr

Pra

180

Glu

Ala

Leu

Ala

Gin

260

Pro

Leu

His

val

His

340

Thr

Leu

165

Phe

Leu

Ala

Lys

Gln

245

Ala

Thr

Arg

Pro

Giu

Leu

Glu

150

Ala

val

Ala

Pro

Glu

230

Leu

Ile

Phe

Ser

Gln

310

Asp

Ile

Ala

Cys
Gly
Gln
val
215
Trp
Met
Glu
Tyr
Ile
295
Glu
ASDp

sSer

Asn

His

Ala

Ala

200

Thr

Gly

Glu

Leu

ser

280

Glu

val

His

Thr

Leu
360

3%5§19:§l§3§0 Pro Pro Gy Ser val Qu
A?ra P(ﬁy 253%0335 Val Pro Val Leu His
Mg THir proidy3903458360y Han Ser Asp AS
Val His Asn 355360365 Leu Ser Arg
Tyr Leu Ay Leu 370375380 <210> 24
KEDORr 24uMaly SarpLelyrhiAadaPhe G n Ay
Arg 151015 A¥25Arg Pro Arg Leu Arg
Pro Leu 202530 Leu Pro Pro Lys Arg
PreuThY @ld edr 360D Lew cligu Al a Leu
lle Trp SEri0@y

Ala Thr Leu Asp Pro Gly Ala Ala
155 160

Tyr Asp Ser Lys Leu Phe Pro Pro
170 175

Thr Asp Ser Ala val Pro Cys Ala
185 190

Leu Asp Leu Glu Egg Ser Arg Ala

Leu GIn Leu Leu prhe Leu Asp Gly
220

Pro Lys Asp Ser Leu Tyr Gly Ser
235 ‘ 240

Ser Ile Pro His Ser Pro Gly Pro

Phe Met Leu Leu Asp Leu Leu Gly
265 270

His phe Pro Arg ;gg val Arg Trp

Lys Arg Leu His Arg Leu Asn Leu
300

Met Tyr Phe Gln Pro Gly Glu Pro
315 320

Ite Pro Phe Leu Arg Arg Gly val
330 335

Pro Phe Pro Ala val Trp His Thr
345 350

His Pro Pro Thr val His Asn Leu
365
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505560 Trp His Arg Arg Thr Gu GQu Leu Pro Leu Gy Arg Qu Leu Arg
Val 65707580 Pro Leu Ile Gy Ser Leu Pro Qu Ala Arg Leu Arg Arg Val
Val Gy 859095 A n Leu Asp Pro Gn Arg Leu Trp Ser Thr Tyr Leu Arg
Pro Leu Leu 100105110 sequence listing Val Val Arg Thr Pro Ay Ser
Pro Gy Asn Leu Gn Val Arg Lys R 12 Leu Gu Ala Thr Leu Arg
Ser Leu Thr Ala Ay Trp H's Val égﬁu%%g ﬁgé@SMO Asp Pro Phe Thr Al a
Ser TheeProg llde @uyARr §aVahe Asyy Flee W yyAgieu 1d5160155160 Val Val Al a
Thr Leu ASPPPro Arg Ala AI*d5Arg His Leu ThE%Leu Ala 165170175 Cys His
Tyr Asp Ser Lys Leu Phe Pro Pro Ay Ser Thr Pro Phe Val 180185190 Ay
Ala Thr2sp Der Ala Val Pro Cys Ala Leu Leu Leu Gu Leu Ala 195200205
Gn Al%%lgu%%%p Leu Qu Leu Ser Arg Ala Lys Lys G n Ala Ala Pro
210215 Val "Thr Leu G n Leu Leu Phe Leu Asp Ay Qu Gu Ala Leu Lys
G u 2252139238240 Trp Ay Pro Lys Asp Ser Leu Tyr Ay Ser Arg Hs Leu

Ala G 92113§u c%ﬁ?g‘ig%?ﬁaris

<400> 20
Met Pro Ser Gly Gly Arg Gly Arg Ser Arg Leu Arg Leu Gly Glu Arg
1 5 10 15

<- Gly Leu Leu ggu Pro Pro Ser Pro Ego LyS Arg Arg Leu %gu Pro Arg

Ala His Phe Leu Pro Leu Leu Leu Leu Ala Leu Ala Leu Ala Ser aAla
35 40 45

Thr Tyr Thr Ile Trp Ser g%y Trp His His Gln ggr Glu Glu Leu Pro
50

Arg Gly Arg Glu Leu Arg Gly Arg Lteu Ile Gly Ser Leu Ser Glu Ala
65 70 75 80

Arg Leu Arg Arg gg? val Gly Gln Leu ggp Pro His Arg Leu grp Asn
5

Thr Tyr Leu Arg Pro Leu Leu val val Arg Thr Pro Gly Ser Pro Gly
100 105 110

( Asn Leu Gln val Arg Lys Phe Leu Glu Ala Thr Leu Arg Thr Leu Thr
115 120 125

Ala Gly Trp His val Glu Leu Asp Pro phe Thr Ala Leu Thr Pro Leu
130 135 140

Gly Pro Leu Asp Phe Gly Asn val val Ala Thr Leu Asp Pro Gly Ala
145 150 155 160

Ala Arg His Leu Thr Leu Ala Cys His Tyr Asp Ser Lys Leu Phe Ala
165 170 175

ser Glu Ser val Pro phe val Gly Ala Thr Asp Ser Ala val Pro Cys
180 185 190

Ala Leu Leu Leu GTu Leu Ala GIn Ala Leu Asp Arg Glu Leu Ser Arg
195 200 205
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Met Gu Ser Ile Pro Hs Ser Pro Ay Pro Thr Arg Ile Gn Ala lle
260265270 G u Leu Phe net Leu Leu Asp Leu Leu Ay Ala Pro Asn Pro Thr
Phe 275280285 Tyr Ser His Phe Pro Arg Thr val Arg Trp Phe Hi's Arg Leu
Arg Ser 290295300 Ile Qu Lys Arg Leu H's Arg Leu Asn Leu Leu G n Ser
Hs Pro Gn 305310315320 d u Val JXE'Ben-EWHFs)E?nG n Pro Gy Gu Pro Phe
Gy Ser Val Gu Asp 325330335 Asp Hi s Tle Pro Phe Leu Arg Arg Gy Val
Pro VakhlédysHily €beuGly e1340946350hrSgeu Tin RuoLdRhehdr.eu Msa Val Trp Hi s
Thr Pro AIZd%Asp Thr A u val1°355360365 Asn 428u Hi's Pro Pro Thr Val His
Asn Leu Cys Arg Ile Leu Ala Val 370375380 sequence listing Phe Leu
Ala dgliaivisy QayLéewyArguAlre Thp PRy ghretspT¥er Mal 7@ 161885390395400
Arg The?¥al Arg Gu Ly€3V%al Pro Ala A y3Ala Ser Gu AlZ*8in Ala
405410415 Ay ser Ala Ay Val Leu Val cys Pro Phe H's Thr Phe Val Ser
Leu 4264@5\43041Q/l$uT?’ra A3nm LEnpvdtysluTher Rhe APhedilseserLero e Val Ser Ser
cys H's 435440445 PE® Ser Arg Thr GE3P Lys Arg Pro Lé8° Trp Asp Asp Ser
Gn Arg Asn

Pro Thr Arg Ile Gln Ala Ile Glu Leu Phe Met Leu Leu Asp Leu Leu

260 265 270

Gly Ala Pro Asn Pro Asn Phe Tyr Ser His Phe Pro His Thr Ala Arg
275 280 285

- Trp Phe His Arg Leu Arg Ser Ile Glu Lys Arg Leu His Arg Met Asn
L 290 295 300

Leu Leu Gin Ser His Pro GIn Glu val Met Tyr Phe Gln Pro Gly Glu
305 310 315 320

Pro Pro Gly Ser val Glu Asp Asp His Ile Pro Phe Leu Arg Arg Gly
325 330 335

val Pro val Leu His Leu Ile Ser Met Pro Phe Pro Ser val Trp His
340 345 350

Thr Pro Asp Asp Ser Glu Ala Asn Leu His Pro Pro Thr val His Asn
355 360 365

Leu Ser Arg Ile Leu Ala val Phe Leu Ala &lu Tyr Leu Gly Leu
370 375 380
( <10> 21
<211> 383
<212> PRT

<213> Rattus norvegicus

<400> 21
Met Ser Pro Ala Ser Arg Gly Arg Ser Arg GIn Arg Leu Gly Asp Arg
1 5 10 15

Gly Leu Met LyS Pro Pro Ser Leu Ser Lys Arg Arg Leu Leu Pro Arg
20 25 30

val Gln %eu Leu Pro Leu Leu ksu Leu Ala Leu Ala Leu Gly Leu Ala
b 45
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450455460 Lys Asn Leu Leu Pro Pro Gn Arg Thr Leu Ay Pro Lys Val Cys
Arg 465470475480 Asp <210> 25 <211> 359 <212> PRT <213> hunman <400>
25 Ala Ala Met Arg Ser Ay Gy Arg Ay Arg Pro Arg Leu Arg Leu Gy
151015 Gu Arg Ay Leu Met Qu Pro Leu Leu Pro Pro Lys Arg Arg Leu
Leu 202530 Pro Arg val Arg Leu Les‘éqE’énQeLﬁ‘étg‘dJ Leu Ala Leu Al a val
Ay Ser 354045 Ala Phe Tyr Thr Ile Trp Ser y Trp Hs Arg Arg Thr

A u d fhedyrs0ss60 Priv Aﬁéﬁeﬁ JrpAHts @Fe Glewadrgluvalu Peb Sesu 1le Ay
Ser Leu Prd G u 65707580 A%a Arg Leu Arg &Dg Val Val Ay Gn Leu Asp
Pro Gn Arg Leu Trp 859095 ser Thr Tyr Leu Arg Pro Leu Leu Val Val
Arg ThAr®rser@ng 4dr Ley ¢ra 010910y Seg@dncer it bery GBI A IAsn Leu G n
Val Ar&SLys Ala Ala Préd®val Thr Leu A rd°Leu Leu 115120895 Phe Leu Asp

Gy GQu Qu Ala Leu Lys Gu Trp Ay Pro Lys Asp Ser 130135140
Lys Leu Arg Leu gg1 val Gly Gln Leu ggp Pro Gln Arg Leu ggp Gly

Thr Phe Leu Arg Pro Leu Leu Ile val Arg Pro Pro Gly Ser Pro Gly
100 105 110

Asn Leu GIn val Arg Lys Phe Leu Glu Ala Thr Leu GIn Ser Leu Ser
115 120 125

: Ala Gly Trp His val Glu Leu Asp Pro Phe Thr Ala Ser Thr Pro Leu
( 130 135 140

Gly Pro Leu asp Phe Gly Asn val val Ala Thr Leu Asp Pro Gly Ala
145 150 155 160

Ala Arg His Leu Thr Leu Ala Cys His Tyr asp Ser Lys Phe Phe Pro
165 170 175

Pro Gly Leu Pro Pro Phe val Gly Ala Thr Asp Ser Ala val Pro Cys
180 185 190

Ala Leu Leu Ley Glu Leu val GIn Ala Leu Asp val Met Leu Ser Arg
195 200 205

Ile Lys GIn G1n Ala Ala Pro val Thr Leu Gln Leu Leu Phe Leu Asp
210 215 220

( Gly Glu Glu Ala Leu Lys Glu Trp Gly Pro Lys Asp Ser Leu Tyr Gly

Ser Arg His Leu Ala Gln Ile Met Glu Ser Ile Pro His Ser Pro Gly
245 . 250 255

Pro Thr Arg Ile GIn Ala Ile Glu Leu Phe val Leu Leu Asp Leu Leu
260 265 270

Gly Ala Pro Ser Pro Ile Phe Phe Ser His Phe Pro Arg Thr Ala Arg
275 280 285

Trp Phe GIn Arg Leu Arg Ser Ile Glu Lys Arg Leu His Arg Leu Asn
290 295 300

Leu Leu GIn Ser His Pro GIn Glu val Met Tyr Phe Gln Pro Gly Glu
305 310 315 320
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Leu Tyr Gy Ser Arg His Leu Ala A n Leu Met Qu Ser Ile Pro Hi's
145150155160 Ser Pro Ay Pro Thr Arg Ile Adn Ala Ile Qu Leu Phe Met

Leu
Phe
Lys
Val
Asp
Leu
~Thr
Ile
Pro
Al a
Pro
Phe
Arg

TN

Leu 165170175 Asp Leu Leu Gy Ala Pro Asn Pro Thr Phe Tyr Ser H's
Pro Arg 180185190 Thr Val Arg Trp Phe His Arg Leu Arg Ser Ile Qu
Arg Leu Hi s 195200205 Arg Leu eyl A@n Ser Hs Pro An Qu
Met Tyr Phe G n 210215220 Pr oSééﬁgn%ﬂ’sﬁ%b Phe Gy Ser Val Qu Asp
Hi €ro[RroFEly PheVabIGT12282309882:QIArRyoAthg Gy AklArPréayVal Leu Hi s
Ile Ser Thr Pro3Phe Pro Ala 245388255 val Trp H38°Thr Pro Al a Asp
Q@ u Val Asn Leu His Pro Pro Thr 260265270 Val Hi's Asn Leu Cys Arg
LevaAlPaoVall BheHieweA HeGila Mzt Pre Ph2 75280882 GTypltss Arg Ala Trp
Met Thr Val @% Arg Thr val APy G u Lys 290295800 val Pro Ala Gy
Ser Qu Ala dn Ala Ay Ser Ala Ay Val Leu 305310315320 Val Cys
PhehiHirso B ApeThMalc1Serlalesn Gys HTyrPrasiroTrhr ks HThras825330335 Phe
Leu Leu 13%€ Vval Ser Ser G His Pro Ser A% Thr Ay Lys 340345350
Pro Leu Trp Asp Asp Ser 355

Leu Ser Arg Ile Leu Ala val Phe Leu Ala Glu Tyr Leu Gly Leu
370 375 380

<210> 22
<211> 383

<212> PRT

<213> Mus musculus

<400> 22
Met Ser Pro Gly Ser Arg Gly Arg Pro Arg Gin Arg Leu Glu Asp Arg
1

Gly Leu Met Egs Pro Pro Ser Leu Ser Lys Arg Arg Leu Leu Pro Arg
25 30

val Gln g?e Leu Pro Leu Leu kgu Leu Ala Leu Ala zgt Gly Leu Ala

Phe Tyr Ile val Trp Asn Ser Trp His Pro Gly val Glu Glu Met ser

Arg Ser Arg Asp Leu Arg val Pro Leu Ile Gly Ser Leu Ser Glu Ala
65 70 75 80

Lys Leu Arg Leu gg] val Gly Gln Leu Sgp Pro Gin Arg Leu Trp Gly
95

Thr Phe Leu Arg Pro Leu Leu Ile val Arg Pro Pro Gly Ser Ser Gly
100 105 110

Asn Leu GIn val Arg Lys Phe Leu Glu Ala Thr Leu GIn Ser Leu Ser
115 120 125

Ala Gly Trp His val Glu Leu Asp Pro Phe Thr Ala Ser Thr Pro Leu
130 135 140 .

Gly Pro Leu Asp Phe Gly Asn val val Ala Thr Leu Asp Pro Gly Ala
145 150 155 160

Page 19



<210> 26 <211> 1086 sequence listing <212> DNA <213> human <400>
26 atggcaggcg gccctgeccct aattaccacc agtatctctg tcccctggaa gact gggt ct
t caaat at ca tatgactcca gccgtgccat ttaaagactg gaagaggctt gcaaagat gg
atggatttat gaagacaccg gggcatccag agccagccat aaat gt ggca gctat gctge
tggaaataga tcagcaccct agtatttttc Qhggpattakiddtcagacte ttctteactg
catcgacccc tggtcttatt  gcgegtcgtg gggggtcagt tttgaattca aaatgactta

t cgt cagbadregatict ke E?‘; ¢aatAd e carst Ht-‘cé% g%gaa%rgwggmgg Fraagccagat
gtctcctcaa gcacccacCt’ ggatttgatt gt %aaaga ctctttg % tattccattt
agt ct ggcac aaacaaaatc  ggcaccctcc ccgagtgcct tcggctcttc cageccattge
at cat geag&Tagedagchee Gt ¥adcgacA adhyagp grergtiacyd lgéce @vsgt cact cc
gattctctct ggagctidgag ggagcet ccaal®ttcaagcaa gggchdtatt ttaagaagag
accatggatg ctacaagtct  acctgctgct cagcctggcc ggcaaattge tgat agageg
atttggébztent gdg@a@bltaga@é aar g Gy ABE tA a diegruc Beiy Aggaccagceca
acccaacgtt tég acatga tccagaatta gtgttccagt atgaaga ttgtgttgga
gct ggt ggcc agaggagaag agaaggcacc atacccggga cgcctgccac cactgattca
act cct Tttctyetdngatngta acadro agdt Thactec &t ydgeutieocriut ten Agpt t cat gaa
cagttatggdfctgcatctg aaatttggat atatcttca® 60 120 180 240 300 360

420 480 540 600 660 720 780 840 900 960 1020 1080 1086
Gly Glu Glu Ala Leu Lys Glu Trp Gly Pro Lys Asp Ser Leu Tyr Gly
225 230 235 240

: Ser Arg His Leu Ala GIn Ile Met Glu Ser Ile Pro His Ser Pro Gly
( 245 250 255

Pro Thr Arg Ile GIn ATa Ile Glu Leu Phe val Leu Leu Asp Leu Leu
260 265 _ 270

Gly Ala Ser Ser Pro Ile Phe Phe Ser His Phe Pro Arg Thr Ala Arg
275 280 285

Trp Phe Gln Arg Leu Arg Ser Ile Glu Lys Arg Leu His Arg Leu Asn
290 295 300

Leu Leu Gln Ser His Pro Gln Glu val Met Tyr Phe Gln Pro Gly Glu
305 310 315 320

Pro Pro Gly Pro val Glu Asp Asp His Ile Pro Phe Leu Arg Arg Gly
325 330 335

(, f val Pro val Leu His Leu ITe Ala Thr Pro Phe Pro Ala val Trp His
340 345 350

Thr Pro Ala Asp Thr Glu Ala Asn Leu His Pro Pro Thr val His Asn
355 360 365

Leu Ser Arg Ile teu Ala val Phe Leu Ala Glu Tyr Leu Gly Leu
370 375 380

<210> 23

<211> 383

<212> PRT

<Z213> Bos taurus

<400> 23
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<210> 27 <211> 1149 <212> DNA <213> human <400> 27 atgcgttccg
ccactcttgc gcgctggccg gagctgccgc ctgcggaggg ggggccgcgg cgccgaagceg
t gggct cggce tgggccggga tggtgggaca gcgaccccgc ccgectgeta gttctacacc
gctgcgggt ¢ actggatcca ctgcggctgg gggaacgt gg ccgecgggttc ggectcttgec
atttggagcg gctggcaccg ccattgatcg Qaagret £4¢ifAICIt ctct ggagcactta
Page 26 cct cat ggag60 tct%ttgctgl 0 caggact gagl80 cgaagcccgg240

t ct gcgMetd300ser ety ydirs o lychrc §oe ¢geg aCHcElrcYalgGhytdacdtca
tttgtadggg cttgacctég ttcttggatg nggacctgg gctattg& C cacttccctc
cgtttgaaCC tttggctCtg ctcatctcca cacccaccca gggctctag  tgcgaacccc
ggt ccctsgad-eygetiaglug§ag Cret Iegclintog P T 4 E) gt tAT dakrit €89 Agugaagaggc
cccagctcat tctttatgcet gcacggtccnggctgcagtc t ggadgacga cgcccttccc
cggtacacaa gggcagcccg agcaggttgg ctttggcaat ccattatgac ggctgtgccc
ggccaaada® | goteyalaygare gdadieot laualew pil gakutihreyajgatasar Matat ccccag
ccacatcccc t gtctgg cttgtgctyc sequence |4 gaaat ctcc

Phe Tyr Thr Ile Trp Arg %}e Trp His Ser Gln Thr Glu Glu Leu Pro
50 6

Leu Gly Arg Glu Leu Arg Gly Pro Leu Ile Gly Ser Leu Pro Glu Ala
65 70 75 80

( : Arg val Arg Arg g?T val Gly GIn Leu Sap Pro His Arg Leu ggp Asn

Thr Phe Leu Arg Pro Leu Leu val val Arg Thr Pro Gly Ser Pro Gly
100 105 110

Asn Leu Gln val Arg Lys Phe Leu Glu Ala Thr Leu Arg Thr Leu Ser
115 120 125

Ala Gly Trp His Ile Glu Leu Asp Ser Phe Thr Ala Ser Thr Pro val
130 135 140

Gly Pro Leu Asp Phe Ser Asn val val Ala Thr Leu Asp Pro Gly Ala
145 150 : 155 160

Ala Arg His Leu Thr Leu Ala Cys His Tyr Asp Ser Lys Leu Phe Pro
165 170 175

( ‘ Ser Asp Ser Ala Pro Phe val Gly Ala Thr Asp Ser Ala val Pro Cys
180 185 190

Ser Leu Leu Leu Glu Leu Ala GIn Ala Leu Asp GIn Glu Leu Gly Lys
195 200 205

Ala Lys Glu Arg Ala Ala Pro Met Thr Leu Gln Leu Ile Phe Leu Asp
210 215 220

Gly Glu GTu Ala Leu Lys Gin Trp Gly Pro Lys Asp Ser Leu Tyr Gly
225 230 235 240

Ser Arg His Leu Ala GIn Leu Met Glu Ser Thr Pro His Gly Leu Gly
245 250 255

Ser Thr Arg Ile Gln Ala Ile Glu Leu Phe Met Leu Leu Asp Leu Leu
260 265 270
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cacgt ggagc
cct cacagcc
attctcgctg
t gct ggagct
acttccaacc
aagggCt gcc

Ctt Ct acdgarlge

gt ggt ggcca tcgaagctct tgtgccctgec caggcagccc tggggaccca
ct gggagccc cggct gagga gaagtgatgt ttcctccgca cacacccctg
sting aagtcagaaa tggatccctt cactggaccc tcccacccgg

cggt gaccct aggactccct ccggccccac ccaatcccac gcattgagaa

gaggggt acc cggacaccga &ghéﬁ%gg§%§?f

at cgacCCcc ggCCCaagca gcaa

360 420 480 5#0 600 660 720 78% 840 900 960 1

<210> 28

ggggccg‘cgggg

gaagcgccg

cfjacaar geu etrg
t gct accgc gggt

g

cTgyGhygaacgt
ggct cttgcectct OttgctggcgchO

tt CCt ggag cacagcct Ca
aCggttcc caggatccag
ocAgT &co dhggtfeg ot SSytHgCtRhe aRrogatc abit éffe Argaat acct g

1080 1140 1149

ctcggcgttc tacaccattt ggagcggctg gcaccgcagg aCt gaggagcl80
ggatnggﬁhgvtbﬁetowgamegcﬁﬁg@cmgzZﬂO

ccgggaget d-ecgigt socHis
g gatccacagc

gggacaabt

Btctggag cacttat

tg cgcccect gc3@0

aaccccgggc agcccgggaa atctccaagt cagaaagttc ctggaggcCa360
cct gacageargylvggoacy] Glyaget AgpaHicctd trcachegont saneag4d9
agt ggacttt ggcaat gt §
tgcctgccat tatgactcga agctcttccc acccggatcg acCcccttt g540
ggatt cgarctrrgtwgdciotughs cectgetgat T
gagcagggcc aaaaa#®agg cagccccggt 3
agaggcgct g aaggagt ggg gacccaagga ctccctttac ggttcccggc720

(~ ‘ Thr ser §§§ Asp Ser Glu Ala ggg Leu His Pro Pro Thr val His Asn

t ggccacact ggade

caagg gctgcccdfeds0

a0 tPgg T o cEArgeElc rr iy 606
ccctgcaa ctgcd¥tct 660

365

Leu Ser Arg Ile reu Ala val pPhe Leu Ala Glu Tyr Leu Gly Leu
370 380

<210>
<211>
<212>
<213>

<400>

24
481
PRT

human

24

Xa1 Trp TyYr Arg ghe

(; Gly
Leu
Leu
Trp
65

Pro

Glin

Arg

Pro

Leu

50

His

Leu

Leu

Pro

Pro

35

Ala

Arg

Ile

Asp

Arg

20

Lys

Leu

Arg

Gly

Pro
100

Leu

Arg

Ala

Thr

ser

85

GlIn

GIn

Arg

Arg

val

Glu

70

Leu

Arg

375

Gly

Leu

Leu

Gly

55

Glu

Pro

Leu

Lys

Ggly

Leu

40

Ser

Leu

Glu

Trp

Ala

Glu

25

Pro

Ala

Pro

Ala

ser
105

Ala
10

Met Arg

Arg Gly Leu

Arg val Arg

Thr
60

Phe Tyr

Gly
75

Leu Arg

Arg Leu

90

Arg

Thr Tyr Leu

Page 22

Ser

Met

Leu

45

Ile

Glu

Arg

Arg

Gly

Glu

30

Leu

Trp

Leu

val

Pro
110

Gly

15

Pro

Pro

ser

Arg

val

95

Leu

Arg

Leu

Leu

Gly

val

&0

Gly

Leu

<211> 1145 <212> DNA <213> human <400> 28 atgcgttccg
uatipggage dcaeGént ctt gccgec

tggccgtggg
t gccget ggg
ggagggt ggt
tggttgtgcg
cgct gcggtc
ccct ggggec
acct caccct
t aggggccac
acct ggagct

t ggat ggt ga



acctggccca gctcatggag tctatacctc acagccccgg ccccaccagg at CCaggcta780
Page 27 ttgagctctt tatgcttctt gatctcctgg tccctcgcac ggtccgcetgg
ttccatcggc tgaacctgct gcagtctcat ccccaggaag gctctgtgga agacgaccac
atccccttcc tctccacgec cttcectget gtctggcaca cacccacggt acacaacttg
tgccgecattc tctag <210> 29 <211> LdQercdlereacBNA <213> macaca
fascicularis <400> 29 atgcgttccg_ ccactcttgc gcgctggeccg gagct geccge
ct gcggé@bd’a&tg@t Iyt P é&&a%?@ci%n‘i&bdé&d@# nc }céﬁ%ﬂ-&fa Rt gt agggg
cttgacctgg ttcctggatg cggcacctgg gctattgagc cacttccctc cgtttgaacc
ttcggctctg _ctcatctcta cacccgccca gggctctag tggtgggaca tgcgaacccce
ggtccc#@éqggqgéaﬂvggéyé%@t%%c%@@ThﬁéﬂgéﬁEt § Eegye §ééd-etggggaccca
cct cat agcc "Ct gggagccc cggé& agaa gaagt gat ttcctccgca cacacccctg
attctggccg aggactccct ccggccccac ccaatcccac gcattgagaa acttccaacc
gagggg@%@d’"@ gcHUagER Sg{;tT ¢t ygcLlen ﬁébgggt\@& Aswg Bl € Hqggttct acagc
gcgt ct gcac cggggagccc gctccat ggcca tc tgaatacctg 210> 30

<211> 1149 <212> DNA <213> Macaca nul atta <400> 30
val val Ala Thr igg Asp Pro Arg Ala ﬁ;g Arg His Leu Thr i;g Ala

Cys His Tyr Asp Ser Lys Leu Phe Pro Pro Gly Ser Thr Pro Phe val
180 185 190

Gly Ala Thr Asp Ser Ala val Pro Cys Ala Leu Leu Leu Glu Leu Ala
195 200 205

N

Gin Ala Leu Asp Leu Glu Leu Ser Arg Ala Lys Lys GIn Ala Ala Pro
210 215 220

val Thr Leu GIn Leu Leu Phe Leu Asp Gly Glu Glu Ala Leu Lys Glu
225 230 235 240

Trp Gly Pro Lys Asp Ser Leu Tyr Gly Ser Arg His Leu Ala GIn Leu
245 250 255

Met Glu Ser Ile Pro His Ser Pro Gly Pro Thr Arg.Ile GIn Ala Ile
260 265 270

Glu Leu Phe Met Leu Leu Asp Leu Leu Gly Ala Pro Asnh Pro Thr Phe
275 280 285

Tyr Ser His Phe Pro Arg Thr val Arg Trp Phe His Arg Leu Arg Ser
290 295 300

Vaat

Ile Glu Lys Arg Leu His Arg Leu Asn Leu Leu GIn Ser His Pro Gln
305 310 315 320

Glu val Met Tyr Phe GIn Pro Gly Glu Pro Phe Gly Ser val Glu Asp
325 330 335

Asp His Ile Pro Phe Leu Arg Arg Gly val Pro val Leu His Leu Ile
340 345 350

Ser Thr Pro Phe Pro Ala val Trp His Thr Pro Ala Asp Thr Glu val
355 360 365

Asn Ley His Pro Pro Thr val His Asn Leu Cys Arg Ile Leu Ala val
370 375 380



atgcgttccg
ccactcttgc
gcget ggeeg
gagct gccgce

ggggcecgegg
ccccgaagceg
t gggct cggce
t gggccggga

gcggccccge ctgcgget ag gggaacgt gg
ccgcctgeta ccgegggttc ggetcttgec
gttctacacc atttggagcg gctggcaccg
gct gcgggt ¢ ccgttgatcg gaagccttcc

cgttat ggag60

cctgttgctgl20
caggact gagl180
cgaagcccgg240

act ggaccca gﬁgggkcﬁﬁ&iﬂgggcactta tctgcgcccc300
aggcagcccg ggaaat ctcc aagt cagaaa gttcctggag360
?gsa@bttggAcmé@@'fagbvtggaﬂb60®ﬂ glgcagcect cg420
t ggcaat gt ggt ca cgctggaccc 8gggctgcc480
ccattatgac tcgaagctct tcccacccgg atcgaccccg540
tttgta@ggdﬁédﬁﬂagﬁbﬁguggéﬂgﬂgE@tAﬁgﬁgEdﬁﬁg@Pt@btg@a t AJgcccaggca600
cttgacctgg agct gagc 5ggccaaagaa cad %agccc cggtgacc&? gcaact gct c660
ttcctggatg gt gaagaggc gctgaaggag tggggaccca aggactccct ttacggttcc720
cggcac@ﬂggSeCo@ag%%ycaﬂ dgagiadt etsa Pz rhattagcihrerigg¥et sac Leaggat ccag780
gctattgagc tcttt ‘bct tcttgatctc4 gggagccc ccaafttcac cttctacagc840
cacttccctc gcacggtccg ctggttccat cggctgagaa gcattgagaa gcgtctgcac900
cgttt g&aedytr gehgbagtys ffoatRbectiEgLenagt gae ogfal agxrt seraage Higgggagccc960
tttggctctg t dfdagacga ccacat ct¥c ttcctccgea gggt ccc cgt gct ccat 1020
ctcatctcta cgcccttcecc tgectgtctgg cacacccctg cggacacaga ggccaatctc
1080 caces c@wa'ﬂggﬁhca&a&wgtmmmgﬂcqcpaspamﬂgﬁngehgnrgwtggc
t gaat acct 4140 gggct ct agfPd9 <210> 31 <2F$Y 1152 <212> DNA <213>
canis famliaris gcggtcccgg ctacggctcg gggaacgtgg cctcttggag6e0
.cggcct gg% @sedgeggycym ggg tf:dhtﬁg'cgcﬂtrctgctgt;xsatpgﬁLZQrs val Ccys Qr'g

ctgcggaggg tggtgggaca
ctgctggttg tgcgaacccce
gccacgdhgc-egat @cetydgr
acgccc gg gcccagt gga
cgt cacctca cccttgect

80

ASp

<210>
<211>
<212>
<213>

25
359
PRT
human
<400> 25

ser Gly Gly Arg Gly Arg Leu

5 10

QTa Ala Met Arg Pro Arg Arg igu Gly

(_ Glu Arg Gly Met Glu Pro Leu Leu Leu Leu

25

Leu Pro Pro

20

LYS Arg Arg

30

Ala val

45

Leu Ala Ser

40

Pro Arg ga1 Arg Leu Leu Pro Leu Leu Leu Gly
5

Thr ITe Trp ser Gly His Thr ¢Tu Glu Leu

55

Trp Arg Arg

Ala Phe Tyr
50 60

Glu
80

Ile Pro

75

Glu Leu val Leu Gly Ser Leu

70

ggo Leu Gly Arg Arg Pro

val val Gly Gin GIn Ley

95

Leu
90

Ala Arg Leu Arg ggg AsSp Pro Arg Trp

val
105

Ser Thr Tyr 588 Arg Pro Leu Leu val Arg Thr Pro ser Pro
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ggcgacct ac accatctgga gcggctggca ccaccagact 180 Page 29 gaggagct gc
cggct gcgge cccctgetgg gaggetacac ttgacacccc gecccgtcacc ccctttgtgg
gccctcgaca ctctttttgg tcccggcacc caggctatcg agtcacttcc caccgcatga
cccecetggtt cacctcatct ctgcacccac ctggggctct cgcggggecg gggt ggt ggg
ttgtgcggac tacggacctt tggggccact (&Laesktiggigpocaacaga gggagttgag
at ggt gaaga tggcccagct agctctt cat ctcatacagc acctgctgca ctgtggaaga
ccat gc&eY tAsc gha&a1dqgiqqag gdgdProcadcitygbey 6¢reggyclayic gacagcaggce
ggactttggc ctgccattat ttcggct t agggccaag agthact gaag cat ggagt ct
gctccttgat ccgectggttc gtctcatccc tgaccacatc cccctccgtc caatctgagce
sequen@geﬂﬁug§@c§btﬁbm(ﬂé jeatayles &dedgeazitycPraggyratigr gieraat gt ggt gg
gact ccaagc-8ctt gcgeee gagcHggaag gagt ggggatiPgcaccccaca ctcct gggt g
cat cggct ga caggaagtga cccttcctcc tggcacaccc cgcatcctcg — sting
tcggaa? tTyr cilygeeic Aty té-ggdaagt £y Gaadeydme cducsarc it dga Hist t cgcat c
tgctgc g%a ccceggt gac cagact c gcccgggecc ccccgaat cc $dageat cga
tgtacttcca gccgaggggt ccgatgactc ccgtgttcct ctccgaagec ttatctgege
aaagttéemqreﬂﬂdabﬁgﬁbremaa@gg@htAl@é%t@@gﬂ&Ugﬁﬁgget¢a ltegt gcagct g
cctctatgge caccaggat® aaacttctac gaddgcctt geccgggddd ccctgtgetc

t gaggccaac ggccgaat at 240 300 360 420 480 540 600 660 720 780 840
900 966sH 020 L1080 ylAKD Pid 3@n K210k BRe a2k 1Ser IHiS2Pke? PPo ADNA <213>
Ratt us norvegi cut? 185 190

. Thr val Arg Trp Phe His Arg Leu Arg Ser Ile Glu Lys Arg Leu His
195 200 205

Arg Leu Asn Leu Leu GIn Ser His Pro Gln Glu val Met Tyr Phe Gln
210 215 220

Pro Gly Glu Pro Phe Gly Ser val Glu Asp Asp His ITe Pro Phe Leu
225 230 235 240

Arg Arg Gly val Pro val Leu His Leu Ile Ser Thr Pro FPhe Pro Ala
245 250 255

val Trp His Thr Pro Ala Asp Thr G1u val Asn Leu His Pro Pro Thr
260 265 270

val His Asn Leu Cys Arg Ile Leu Ala val Phe Leu ATa GTu Tyr Leu
275 280 285

( Gly Leu Arg Ala Trp Pro Met Thr val Glu Arg Thr val Arg Glu Lys
290 295 300

val Pro Ala Gly Ala Ser Glu Ala GTn Ala Gly Ser Ala Gly val Leu
305 310 315 320

val Cys Pro Phe His Thr Phe val Ser Leu Cys Tyr Asn Trp Lys Thr
3235 330 335

Phe Phe Leu Leu ITe val Ser Ser Cys His Pro Ser Arg Thr Gly Lys
340 345 350

Arg Pro Leu Trp Asp Asp Ser
355
<210> 26

<211> 1086
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<400> 32 atgagtccgg ccaccctcac ctggcgctgg gaggaggtat aagct gcggc
cccttgttga gaggctacgt tcaaccccct gcccgtcacc ccctttgtgg gececcttgatg
ccagccgegg tttccaagcg ccctgggcett cacggagceccg ttgtggtagg ttgtacgacc
t gcagtccct tggggccact tcaccctcgc gggccacaga tcatgctgag gcggtctcgg
ccgtcttctg ggctttttat ggatctgcgg 95395 egg?gﬁﬁ%caggt agt atcggcaggc
ggacttcggg ctgccattat ttcagccgtg cagaat caag agcggct cg gggat cgcgg
ccgcgggidé> ag¥a cct gcc at cgt ct gga at agct ggca gt cccgcet ga t cggaagcect
ccacagcegh g t fifgggaac cctggcaatc tccaagtgag tggcacgtgg aactggaccce
aacgtggtgg ccacccttga gactctaagt tcttccctcc ccctgtgecc tgettctgga
cagcaggcag caccagtgac Page 30 cctcatgaaa cctgctgctg ccctggggtt
ttcagaagge thitctgcgt aaagttcctg attcacagcc cccaggagcet tgggttaccc

gt tagt @e@@ca@@,&.cg@mt:ccgcwécfg%&é@ggér?a@@@&%a&&téa@%tg%tcg&ga% cactggc

caccgtctga ccccctggcec cacctcattg ctccacccge ctgggtctct  acggggagga
t agctg cé(jg?tgéﬁ%tt Qﬂqq‘g‘éfcac?cé%ééé@g QTR ERA CERICE HIOGE F4§AIA9§AT gc c e

ccacgglgttucagcc 9GCAGEARAT1GARBLRATE &g btk Cddc ARG t6€ Hgh I It Cigaccece
tgaccacatc ccctgccgtg caacctgagc sequence 11 gagtggggac ataccgcaca

ctt ct gGER “te@c fRVELICaRRAA0T A ECEREWEL Watyose akacc@gizat ¢ cg
sting ¢aeagganl 6c0esEtRIEEHR EQGCCAThESF0aRa Rt GYay (@t Ak Eca

gcagaggggt ctgctgacac ccgtgttcct cctctatggt caccaggatc aatcttcttc

gaagcgftt t994tCc EFgatr9ec e GLEEte 1jaaercraStatpoagragtctttc 360
tcaaatatca tcagcaccct caatcccact gctaaacgac atttggtcct cgcctgecac 420
Q_ tatgactcca agtatttttc ccactggaac aacagagtgt ttgtaggagc cactgattca 480
gccgtgccat gtgcaatgat gttggaactt gctcgtgect tagacaagaa actccfftcc 540
ttaaagactg tttcagactc caagccagat ttgtcactcc agetgatctt ctttgatggt 600
gaagaggctt ttcttcactg gtctcctcaa gattctctct atgggtctcg acacttaget 660
gcaaagatgg catcgacccc gcacccacct ggagegagag gcaccageca actgcatgge 720
atggatttat tggtcttatt ggatttgatt ggagctccaa acccaacgtt tcccaatttt 780
tttccaaact cagccaggtg gttcgaaaga cttcaagcaa ttgaacatga acttcatgaa 840
ttgggtitge tcaaggatca ctctttggag gggcggtatt tccagaatta cagttatgga 900
ggtgtgattc aggatgacca tattccattt ttaagaagag gtgttccagt tctgcatctg 960
ataccgtcte ctttccctga agtctyggcac accatggatg acaatgaaga aaatttggat 1020
gaatcaacca ttgacaatct aaacaaaatc ctacaagtct ttgtgttgga atatcttcat 1080
. ttgtaa | 1086
(
<210> 27
<211> 1149
<212> DNA
<213> human
<400> 27
atgcgttccg ggggccgcgg gogacceege ctgeggctgg gggaacgtgg cctcatggag 60
ccactcttge cgccgaagcg ccgectgcta ccgegggtte ggctcttgec tctgttgcty 120
gcgctggecg tgggctegge gttctacace atttggageg gotggecaccg caggactgag 180
gagctgccge tgggccggga getgegggte ccattgatcg gaagectocc cgaagcccgg 240
Ctgcggaggg tggtgggaca actggatcca cagcgtctct ggagcactta tctgegeccc 300
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<210> 33 <211> 1152 <212> DNA <213> nus nuscul us <400> 33

atgagt cccg ccaccctcac ctggecget gg gaggagat gt aagct gcgge cccttattga
gaggct acgt tcaaccccct gecccgtcacc ccctttgtgg gececcttgatg cttttcttgg

t cccggecacc caggctattg agtcacttcc caccggctga ccccccgg cc cacctcattg
ctccacccac  ggagecgegg tttccaageg fhatd9asth, cacggagecy tggt ggt agg
ttgt gCga@Ctg@t@giQC@ﬁCCt@@gmaﬁﬁg b@m&ﬁ&gﬁagﬁ%ggiﬁac@tg:@cﬁg’-‘gﬁbgﬁ 969

at ggggagga tagctca %gctctttgt ctcgcacagc acctactgca ct gt ggaa
ccacgc et P ae gt cd93c GOt t ey 2G93t L9 T et faratctggat cf‘%&gg
gcagct ggatczeogagt agicggl cYORDOS: JERALEEATE GGt dahgddgeadct giw
cagaatcaag(%gcact catggﬁ tct cctcctcgac ccgetggttc gtctcaccee

t gaccacdtta¢et ¢ ‘gftgg’:‘fgaé %5%36 teqaage Efgc‘f’{'féa G PGP At cgt ethga
gt cccgaitgerpggs agegiartCygacrat & t@qratEict &Ragad 8 WacHeh Ct age
ccctgtgcec ca ca ca agt ac ataccacaca cttctgggag cagcgactga
caggaa%t HFEE ‘igtag‘:i%ggag%gg%a@ ERORRCEt PIPRYE B 19CaagfgstEgt g

agt t cctt@ﬁﬂtg@@@eg@tmagdcc@@@gagwdg £ Q0g96Ga a8 hEEARY GABgAREE TAERF
ccacacttga tcttccctce tgecttctgga caccggtgac caaaggactc gccctggecc
cat ccag? @C@@%éé‘f%éﬁtb@%&tﬁ B4 ST G g C I ECfCR G FEa82 1ECRY gt t &
cct cat gaea tg&d et by AC et O9atitc EeaaRRrE EQatddcablaeotacdgaot t&ft g
attcac g cc cccaggagct ggggttgcecc gttggtccag cctgcagctg cctctat gge
caccagg tCoatc PtEe8tcFal gﬁ@é%FF SHICERIG2 G T ELERY 1958t L 96aggc¥Wac
ggccgagheergaacc ﬁ&tba%tggcﬁégcégo?a%éggﬂ%g A8 &A8c Q@Qgg@l%gcc720 90 840

Page 27

9 0 960 1020 1080 1140 sequence listin t gggact ct 52 <210> 34

11> IEEEQCEEﬁEZ59qaﬂﬂﬁQﬂélS@ﬁCBB%FCFaIﬁCGECCQCa gagdggtacc cgtgctccat 1020
ctcatctcca cgcccticce tgctgtctgg cacacccotg cggacaccga ggtcaatctc 1080
cacccaccca cggtacacaa cttgtgecege attctegetg tgttcctgge tgaatacctg 1140
gggctctag 1149
<210> 28
<211> 1145
<212> DNA
<213> human
<400> 28
atgecgttccyg ggggecygcgyg gegaccecege ctgeggctgg gggaacgtgg atggagcecac 60
tcttgccgoe gaagcgceege ctgetaccge gggttegget cttgectctg ttgotggege 120
tggccgtggg ctcggegttce tacaccattt ggagcggctg gcaccgcagg actgaggage 180
tgccgetggy ccgggagety cgggtcccat tgatcggaag cctccccgaa goccggotge 240
ggagggtggt gggacaactg gatccacagc gtctctggag cacttatctg cgccccctge 300
tggrtgtgcg aaccccggge ageccgggaa atctccaagt cagaaagttc ctggaggeca 360
cgctgcggtc cctgacagca ggttggcacg tggagctgga tcccttcaca gectcaacac 420
ccetggggec agtggacttt ggcaatgtgg tggccacact ggacccaagg gotgeccgtce 480
acctcaccct tgcctgccat tatgactcga agctcttccc acccggatcg acccccttty 540
taggggccac ggattcggcet gtgccctgtyg ccctgetgct ggagetggee caagcacttg 600
acctggaget gageagggcc aaaaaacagg cagccccggt gaccctgcaa ctgctcttcet 660
tggatggtga agaggcgctg aaggagtggg gacccaagga ctccctttac ggttcccgge 720
acctggecca gctcatggag tctatacctc acagoccccgg cocccaccagg atccaggcta 780



<400> 34 atgccttccg cgaccctcac ctggctctga gaagagctac cgggtgcgga
cctctgctgg gaggctacgc tccacacccg gcccgccacc ccctttgtgg geccttgacc
atcttcctgg tcccggcacc caggctattg agtcacttcc caccgtctga cccceccggct
cacctcatcg ctgcacccac ctggggctct ggggccgecgg cgcccaagcg cggtagcectc
cgct ggggcyg gggt agt ggg ttgtacggac {geegacifdrihggggccatt ttacccttge
gggccacggag@aggagetgogcat ggtgaatdy tageecagctecagetiatt tahgedacgcac gyr
acctcctgea, ccgt ggaaga, cc ctt cac taca a cggccce
ccgecet gt% 855 gt%g ‘%tCt%gggé 3 é cgaﬁaEgatgg?:%cﬁgc%%Ea?ctggggcaa%oc
ggact t oaga;ca:tggccgaagtattcaﬁ cgg:ca@ga@ coaagecaaccRgcaLt gpagccatggaghedt
cttcttgat, ccgctggttc gtctcatcct cgaccacatc cccctctqgtc caacct c
ot coagdt b Eagh GIRRE R AR Ll BOaePoI At B g0 A0ats
t ggcat alcagcaagt gicggi@yggagt cpagta ecddtg@ggecacggmggaaagt@fagt gggagsic

tcct t t t t ttcct t t
cgoat oCPOT o6 A 10 949 360 360 A g0 98T 80T 6RII0 14D 840

900 96@c#£x20 1080 1140 1152 <210> 35 <211> 1457 <212> DNA <218
human <400> 35 gtctggtaca ggtttcaggg caaagcggcc atgcgttccg ggggccgegg
gcgacceegsb0-,Page 32 ctgcggctgg ccgecgggttc atttggagcg ccattgatcg
cagcgtctct ggaaatctcc cacgt ggagc gt ggtggcca tcgaagctct tgtgccctge
caggcagétt t §Jgaccca cctcacagcc ctgggagccc cggcet gagga gaagt gat gt
ttcctcgygga cggaccectg attctcgetg gagaggactg tagggtgtge accttctttce

t gggat gaca aaggtttgca  gggaacgtgg ggctcttgcc gctggcaccg gaagcctccc
ggagcactl® aMayrcadaasi auggaitsccctt cact ggaccc tcccacccgg tgct ggagcet
cggtgaccct aggact ccct ccggccccac ccaatcccac gcattgagaa acttccaacc
gaggggt acc cggacaccga tgttcctggc tgagagagaa tggtttgtcc ttttgattgt

gccagaggggtgggﬁcca

ggggccgegy gcggecccge ctgeggectag gggaacgtgg cgttatggag 60
ccactcttgc ccccgaagcg ccgcctgcta ccgegggttc ggctcttgcce cctgttgetg 120
gcgctggecy tgggctcgge gttctacacc atttggagcg gctggcaccg caggactgag 180
gagctgccge tgggccggga getgecgggtce ccgttgatcg gaagecttec cgaageccgg 240
ctygcggaggy tggtgggaca actggaccca cagcgtetct ggggeactta tctgcgecce 300
ctgctggrtg tgcgaacccc aggcagcccyg ggaaatctcce aagtcagaaa gttcctggag 360
gcecacgctge ggtccctgac ageaggttgg cacgtggage tggatccctt cacagecicy 420
acgccocctgg ggccagtgga ctitggcaat gtggtggcca cgctggaccc gggggetgcc 480
cgtcacctca ccettgcctg ccattatgac tcgaagetet tcoccaccegg atcgacccecyg 540
tttgtagggyg ccacggactc ggctgtgcece tgtgccctge tgctggagct ggcccaggea 600
cttgacctgg agctgagcag ggccaaagaa caggeagece cggtgaccet gcaactgete 660
ttcctggatg gtgaagaggc gctgaaggag tggggaccca aggactecct ttacagttcec 720
cggcacctgg cccagctcat ggagtctata cctcatagec ccggecccac caggatccag 780
gctattgage tctttatget tetigatctc ctgggagoccc ccaatcccac cttctacage 840
cacttcecete gcacggtccg ctggttccat cggctgagaa gcattgagaa gegtctgcac 900
cgtttgaacc tgctgcagtc tcatccccag gaagtgatgt acttccaacc cggggagcecc 960
ttcggctctg tggaagacga ccacatccce ttcctccgca gaggggtcee cgtgectceccat 1020
ctcatctcta cgcccttoce tgctgtctgg cacaccccty cggacacaga ggccaatcte 1080
cacccgeccca cggtacacaa cttaagecge attctggcecg tgttccfggc tgaataccty 1140
gggctctag 1149
<210> 30
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cct cat ggag
cacagcct ca
caggat ccag
t gaat acctg
ccactcttgc

gggct ct agc

tctgttgetg
aagggct gcc
cttctacagc
ggt cccagcg
gcgctggeceg
ggggccagtg

cgccgaagddy t gyt cgge

gtt<:tax¥%§§>

gghgcgggt

caggact gag
at cgaccccc
gcgt ct gcac
ttttcatacc
gagct gccgce
tttgtctcct

t gggccggga
act ggat cca

aggat ct gCC caatt ggaag gagaccactg

cgaagcccgg tctgecgecce gttcctggag
ggcccaagca gcaactgctc ttacggttcc
cggggagccc cgtgcetccat ggtcaatctc

ct caagct gc

t ggt gggaca

t aagaacttg

B¥ ccctcece
t gcgaaccce

sequence | i

.ctgctggttg cacccaccca

SRR it

sting
ccgcctgcecta

gggcagcccg cttgtgccge aatgactgtg
acttggtcca 120 180 240 300 360 420

480 5402680 B&rcZ2(TE8% 840 900 960 1020 1080 1140 1200 1260 1320

1380 1440 1457

Sy

<400> 30
atgcgttccg

ccactcttge
gcgctggcecy
gagctgeegce
ctgcggaggg
ctgctagtty
gcecacgetge
acgcccctygg
cgtcacctca
tttgtagggy
cttgacctgg
ttcctggaty
cggcacctgg
gctattgagce
cacttcccte
cgtttgaacc
tttggctety
ctcatctcta
cacccgcecca

gggctctag

<210>
<211>
<212>
<213>

31
1152
DNA

<400> 31

<210> 36 <211> 1088 <212> DNA <213> hunan

ggggccgegg gcggcecccge ctgcggetay gggaacgtgg cgttatggag

cccecgaageyg
tgggcteggce
tgggccggga
tggtgggaca
tgcgaacccece
ggtccctgac
gcccagtgga
cccttgecty
ccacagactc
agctgagcag
gtgaagaggce
cccagcteat
tctttatget
gcacggtecg
tgctgcagtc
tggaagacga
cgccettecc

cggtacacaa

ccgectgeta
gttctacacc
gctgegggtce
actggaccca
aggcagcccg
agcaggttgg
ctrtggcaat
ccattatgac
ggctgtgcec
ggccaaagaa
gctgaaggag
ggagtctata
tcttgatcte
ctggttccat
tcatccecag
ccacatcecc
tgctgtetgg

cttaagecge

Canis familiaris

ccgegggttc
atttggagcg
ccgttgatceg
cagcgtctct
ggaaatctcc
cacgtggagc
gtggtggeca
tcgaagctet
tgtgeccctgce
caggcagcce
tggggaccca
ccteatagee
ctgggagccc
cggctygagaa
gaagtgatgt
tteccteecgea
cacacccetg

attctggecg

ggctettgec
gctggcaccyg
gaagccttcce
ggggcactta
aagtcagaaa
tggatccett
cgctggaccc
tceccacceyy
tgctggagct
cggtgacect
aggactccct
ccggececac
ccaatcccac
gcattgagaa
acttccaacc
gaggggtccc
cggacacaga

tgttcctggc

cctgttgety
caggactgag
cgaagccecgg
tctgcgeccc
gttcctggag
cacagcctcg
gggggctgec
atcgaccccg
ggcccaggca
gcaactgctc
ttacggttcc
caggatccag
cttctacagc
gcgtctgeac
cggggagccc
cgtgctcecat
ggccaatctc

tgaatacctg

atgccticey ggggecgegyg geggteccgg ctacggetcg gggaacgtgy cctettggag

CCgeectaee cgeccaageg cegectygcte ccgegggege acttecttgee tetgettetg

ctggccctygg ccctggottc ggcgacctac accatctgga geggetggea ccaccagact
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080

1140

1149

60
120
180



<400> 36 agcggccatg catggagcca gttgctggcg gact gaggag

cgttccgggg

ctcttgececge ctggeecgtgg ctgeccgetgg gccgecgggeg cgaagcgecg getcggegtt

gccgggaget

cggct ggggg cgggttcggec tggagcgget ttgatcggaa aacgtggcect 60

tcttgcctct 120 ggcaccgcagl80 gcecetc
agcccgqxaugamga@gg@mct@@ga@a@eGQ gg@ctgeemagc

gcgecccct
S eecqgpazag

cagccc
agcccce

&

tga g&‘%&?g

C CCcacca

Perettactt

a tfcca

‘B4

ettt

ct at
g9%c

gaggagaabicagagaagegicead gggeagtide

‘i

gceccgteacc
ccctttgtygg
gccctcgaca
ctctttttgg
tcccggeacc
caggctatcg
agtcacttcc
caccgcatga
cccectggtt
cacctcatct
ctgcacccac

ctgggygctcet

<210> 32
<211>
<212> DNA

<213>

<400> 32
atgagtccgg

ccacccteac
ctggcgetygg
gaggaggtat
aagctgeggc
ccettgttga
gaggctacgt
tcaacccect
gccegteacce
ccctttgtgy
gcccttgatg

1152

tcacccttgc
gggcaacaga
gggagttgag
atggtgaaga
tggcccaget
agctetteat
ctcatacagc
acctgctgea
ctgtggaaga
ccatgeccett

ccaccgtaca

ag

ccagcecgcgy
tttccaagcg
ccetgggett
cacggagccg
ttgtggtagg
ttgtacgacc
tgcagtececct
tggggccact
tcaccctcge
gggccacaga

tcatgctgag

ctgccattat
ttcggetgta
tagggccaag
agcactgaag
catggagtct
gctecttgat
ccgctggtte
gtctecatcec
tgaccacatc
cccetecgte

caatctgagc

Rattus norvegicus

gcggtctcgg
ccgtettety

ggcttrttat
ggatctgcgg
gcagctggat
cccaggtagt
atcggcaggce
ggacttcggg
ctgccattat
ttcagccgty

cagaatcaag

g@&ﬂquﬁﬁ uence |
%ﬁ@ﬁﬁtg@ﬁgggﬁettapmaggg
C

%%Pgé%%ga aatctcc

e

gactccaage
ccttgegece
gagcaggaag
gagtggggac
gcaccccaca
ctcetgggty
catcggctga
caggaagtga
cccttectee
tggcacacce

cgcatceteg

cagcggetcg
ccgcgggtge
atcgtctgga
gtceccgctga
ccacagegte
cctyggcaatc
tggcacgtgg
aacgtggtgg
gactctaagt
ccectgtgecce
cagcaggcag

Page 30

S ARGt ARt o
acccaaggactdcegs trthargogt teengosi ceifgentatcabsadagoagytedaacctgndso
t atgcttcttg atctcct
@%ﬁ%ﬁ&@f@fai%at cg
gL 6 Qe Gacadideh C@lctgdpetggaagt 660

tcttcgeate
tgctgctgga
ccceggtgac
ccacagactc
gccegggece
ccccgaatcee
ggagcatcga
tgtacttcca
gccgaggggt
ccgatgactc

ccgtgrtect

gggatcgcgg
agctcctygec

atagctggca
tcggaagect
tctggggaac
tccaagtgag
aactggaccc
ccacccttga
tcttecctee
tgctictgga

caccagtgac

tca

tgagtcggtt
gctggctcag
tctgcagetyg
cctctatggce
caccaggatc
aaacttctac
gaagcgcctt
gcccggggag
ccctgtgctc
tgaggccaac

ggccgaatat

cctcatgaaa
cctgctgetg
ccctggggtt
ttcagaagcc
ttttctgegt
aaagttcctg
attcacagcc
cccaggaget
tgggttacce
gttagtccag

cctgcagetg

sting

aaa

accccgcctg cctgctaccg ctacaccatt gcgggtccca Page 33

B

540
600
660
720
780
840
900
960
1020
1080
114Q
1152

60
120
180
240
300
360
420
480
540
600
660



gatgtacttc caacccgggg agccctttgg
ccgcagaggg gtacccgtgc tccatctcat
ccctgcggac accgaggtca atctccaccc
cgctgtgttc ctggctgaat acctggggcet
gact gt gaga gagaaggt cc cagcgggggc
t gt gct gPrEttatgoe ciroed9e9ed #0c1qtogty aeguagac gaaaggtEcacdtictagg@agaccea

1020 ctgctcgégtl%g(g

cact gt ggga
Artifi ctlaabct@@qm@gc*ecttmtt)ﬁcmwa@@&qxggmr cg@t@@gtc@?aatt«:ctmaagt 840

ctttgtg

sequenc

39

tﬁg&g:ta 1]
aca

ctctgt ggaa gacgaccaca tccccttcct 720
ctccacgccc ttcecctgetg tctggcacac780
acccacggta cacaacttgt gccgcattct 840
ctagcgtgct tggccaatga ctgtggagag900
cagksaagedtingggcaggat ctgcct aggg9e0

S5t 358° Looa i R i adiat e o

sequermEtyd StERgLe@l rciAce] Ragdadblitga2dgacPrdenfdccicadggagquenee

<213> Artifi

SRGERTE S 55

<220> %%Zé%%gﬁ%%*c954d35£gé<%8§%2a§§%c cccttecttec gcagaggggt cccggtgctce

cacctcattg cgatgccectt ccctgccgtg tggcacacac ctgctgacac tgaggctaac

ctccacccgec ccacggtgca caacctgage cgcatcctcg ccgtgttcct ggctgagtac

ctgggtctet

<210>
<211>
<212>
<213>

33
1152
DNA

Mus

<400> 33
atgagtcccg

ccaccctcac
ctggegcetgyg
gaggagatgt
aagctgegge
cccttattga
gaggctacgt
tcaacccect
gcccgtcacce
ccctttgtgg
gcccttgatg
cttttcttgg
tcceggeacce
caggctattg
agtcacttcc
caccggetga
cccceeggec
cacctcattyg

ctccacccac

ag

musculus

ggagecgegg
tttccaageg
ctatgggett
cacggagccg
tggtggtagg
ttgtgcgace
tgcagtccect
tggggccact
tcaccctcge
gggccacaga
ccatgctgag
atggggagga
tagctcagat
agctettigt
ctcgecacagce
acctactgca
ctgtggaaga
ccacgeectt

ccactgtgca

gcggccccgy
ccgtcttctg
ggctttctat
ggatctgcgg
gcagctggat
ccecgggtagt
gtcggcaggce
ggacttcggy
ctgccattat
ttcagctytg
cagaatcaag
ggcactgaag
catggagtct
cctcctegac
ccgetggtrte
gtctcaccce
tgaccacatc
ccctgetgto

taacctgagce

1020

1080

1140

1152
cagcggetcy aggatcgtgg cctcatgaaa 60
ccgegagtge agtrectgec cctgctgctg 120
atcgtctgga acagctggea ccctggggtt 180
gtcccgetga tcggaagect ttcagaagcc 2490
ccgcagegtc tctggggaac tttoctgegt 300
tctggcaatc tccaagtgag aaagttcctyg 360
tggcatgtty aactggaccc attcacggcc 420
aacgtggtgg ccacacttga cccaggagct 480
gactctaagt tcttccctec ggggttgecc 540
ccctgtgeec tgettetgga gttggtccag 600
cagcaggcag caccgatgac cctgcagetg 660
gagtggggac caaaggactc cctctatagce 720
ataccacaca gccctggecc caccaggatc 780
cttctgggag catccagtce gatcttcttc 840
cagcgactga ggagcattga gaagcgectt 900
caggaagtga tgtacttcca acccggggag 960
cccttocttc gcagaggggt cccggtgetc 1020
tggcacacac ctgctgécac cgaggccaac 1080
cgcatccttg ctgtgttcct ggecgagtac 1140
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Trbe5  JErgatis IR I IRRRE, | 3200
gcgbaglgo <210>



caagt aagtc gaggtccttc ctctgca27 <210> 40 <211> 22 <212> DNA <213>

Artificial

sequence <220> <223> PR prinmer <400> 40 agcaagcctg
gaagacct gg ga22 <210> 41 <211> 22 <212> DNA <213> Artificial

sequence’

<220> <223> PCR primer <400> 41 agactcagcc catccactcc tt22 <210> 42

<211> 38 <212> DNA <213> Artifi ci @L%ﬁﬁ%’%‘?ﬁn

<400> 4&gggsndersme |isting aataatct
agacaccg38 <210> 43 <211> 26 <212> DNA <213> Artificial

g aggccac

<220> <223> PCR Pri mer

€at ggcaggcgga
sequence

1152

<220> <2232 BER priner <400> 43 acatatgtac attacaaatg aagata26

N

<211> 1152
<212> DNA
<213> Bos

<400> 34
atgeccttecy

cgaccctcac
ctggctctga
gaagagctac
cgggtgcgga
cctctgetgg
gaggctacge
tccacacccg
gcecgecace
ccctttgtgg
gcecttgacc
atcttcctygg
tceeggeacce
caggctattg
agtcacttcc
caccgtctga
cccecegget
cacctcatcg
ctgcacccac

ctggggctct

<210> 35

<211> 1457
<212>
<213>

DNA

huma

<400> 35

gtctggtaca ggtttcaggg caaagcggcc atgcgttccy ggggecgegy gegacccoye

taurus

ggggccgegy
cgcccaagcg
cggtagcctc
cgctggggcy
gggtagtggg
ttgtacggac
tgcggacact
tggggccatt
ttacccttge
gggccacgga
aggagctggyg
atggtgaaga
tggcccagct
agctctttat
ctcgcacggc
acctcctgeca
ccgtggaaga
ccacaccctt

ccacggtaca

ag

A

gcggeeccgg
ccgcctgata
ggtgttctat
ggagctgcgg
gcaactggac
tccgggeage
ttcagcagac
ggacttcagc
ctgcecattat
ttcggcagty
caaagccaag
ggcactgaag
catggagtct
gcttcttgat
ccgetggttc
gtctcatecct
cgaccacatc
ccectetgte

caacctgagc

ctccaggteg
ccgegggeac
accatttgga
ggccctttga
cctcaccgtc
ccgggcaatce
tggcatatag
aatgtggtgg
gactccaagce
ccttgctecc
gagagggcag
cagtggggac
acaccccacg
ctcctgggag
catcggctca

tgggaagtga

ccgttectee

tggcacacgt
cgcatcctgg

gggaacgcag
agctgttgec
ggatctggca
tcggaagect
tctggaacac
tccaagtgag
aactcgactc
ccacgctgga
tctteccate
tgctactgga
cgccaatgac
ccaaggactc
gcctgggetce
cccecaacce
ggagcattga
tgtacttcca
gccgaggagt
ccgatgactce

ccgtgttect
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ccttttggag
ccagctgctg
tagccagact
cccegaagcet
tttcctgege
aaagttcctg
cttcactgcc
cccaggggct
tgactcagcc
gctggcccaa
cttgcagctg
gctttatgac
caccaggatc
gaccttctac
gaagcgcctyg
gaccggggag
tccegtgetce
cgaggccaac

ggctgagtac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1152

60



N

ctgcggctgg
ccgcgggttce
atttggagcg
ccattgatcyg
cagcgtctct
ggaaatctcc
cacgtggagc
gtggtggcca
tcgaagetcet
tgtgcecctge
caggcagccc
tggggaccca
cctcacagec
ctgggagecc
cggctgagga
gaagtgatgt
ttcctecgea
cacacccctyg
attctcgetg
gagaggactg
tagggtotgc
ACCTTCTTLC
tgggatgaca
aaggtttgca

<210> 36

<211> 1088
<212> DNA
<213>

<400> 36
agcggeceatg

catggagcca
gttgctggcg
gactgaggag

gggaacgtgg
ggctcttgec
gctggcaccg
gaagccteec
ggagcactta
aagtcagaaa
tggatccctt
cactggaccc
tcccaccegg
tgctggagcet
cggtgaccct
aggactccct
CCggCeccac
ccaatcccac
gcattgagaa
acttccaacce
gaggggtacc
cggacaccga
tgttcctyggce
tgagagagaa
tggtttgtcc
ttttgattgt
gccagaggaa

gggacca

human

cgttccgggg
ctettgecge
ctggcegtgg
ctgccgetag

cctecatggag
tctgttgetg
caggactgag
cgaagccegg
tctgcgeecec
gttcctggag
cacagcctea
aagggctgec
atcgacccce
ggcccaagea
gcaactgete
ttacggttce
caggatccag
cttctacagc
gcgtetgeac
<ggggagcec
cgtgctccat
ggtcaatctc
tgaatacctg
ggtcecagey
ttttcatacc
ctcaagcetygce

taagaacttg

gccgegyggcy
cgaagcgceeg

getoggegtt

gccgggagct gegggtecca

sequence listing

ccactcttgce
gcgetggecg
gagcetgeege
ctgcggagyyg
ctgctggttg
gcecacgctge
acacccctgy
cgtcacctca
tttgtagagg
cttgacctgg
ttcttggatg
cggcacctgyg
gctattgagce
cacttcectce
cgtttgaacc
tttggctctg
ctcatcteca
‘cacccaceca
gggctctage
ggagccagtyg
tttgtctect
cacccttcaa

ctccecteeec

acccegectg
cctgctaceg

ctacaccatt

cgccgaageg
tgggcteggce
tgggcecggga
tggtgggaca
tygcgaacccoc
ggtccctgac
ggccagtgga
ccettgecty
ccacggattc
agctgagcag
gtgaagaggc
cccagctcat
tctttatget
gcacggtccg
tgctgcagtce
tggaagacga
cgcccttece
cggtacacaa
gtgcttagee
aagctcaggc
aattgtgcta

ggacagggaa
agaggtaaac

€ggctggggg
cgggttcggce
tggagcggct
ttgatcggaa
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ccgeetgeta
gttctacacc
gctgegggte
actggatcca
gggcagcccg
agcaggttgg
ctttggcaat
ccattatgac
ggctgtgece
ggccaaaaaa
gctgaaggag
ggagtctata
tcttgatete
ctggttccat
tcatccccag
ccacatcece
tgctgtctyg
cttgtgecge
aatgactgtg
aggatctgcce
caattggaag
gagaccactg

acttggtcca

aacgtggcct
tcttgectct
ggcaccgcag

gccteccega

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1457

60
120
180
240



agcceggetyg
gcgeceecctg
agccecggty
acccaaggac
€ageceecyge
agcccccaat
gaggagcatt
gatgtacttc
ccgcagaggg
ccetgcggac
cgctgtgttce
gactgtgaga
tgtgctggtt
ctttcttttg

tgacagcc

37
23
DNA

<210>
<211>
<212>
<213>

<220>
<223> PCR
<400> 37

cggagggtgg
ctggttgtgc
accctgcaac
tccctttacg
cccaccagga
cccacctect
gagaagcgtc
caacceggyg
gtacccgtge
accgaggtca
ctggctgaat
gagaaggtcc
tgtecttttce

attgtctcaa

primer

tgggacaact
gaaccccgygyg
tgctcttett
gttceccggea
tccaggctat
acagccactt
tgcaccgttt
agccctitgg
tccatcteat
atctccaccce
acctggggct
cagcgggggc
atacctttgt

gctgecaccee

Artificial sequence

tcctacaagt ctttgtgttg gaa

38
19
DNA

<210>
<211>
<212>
<213>

<220>
<223>
<400> 38
gaaggacttg

<210> 39

PCR Primer

gggagggag

artificial sequence

sequence listing

ggatccacag
cagccecggga
ggatggtgaa
cctggeccag
tgagctettt
ccctegeacy
gaacctgctg
ctctgtggaa
ctccacgecc
acccacggta
ctagcgtgct
cagtgaagct
ctcctaatty

ttcaaggaca

cgtctctgga
aatctccaag
gaggcgctga
ctcatggagt
atgcttcttg
gtccgctggt
cagtctcatc
gacgaccaca
ttcecctgetg
cacaacttgt
tggccaatga
caggcaggat
tgctacaatt

gggaagagac
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gcacttatct

tcagaaaggc

aggagtgggg
ctataccteca
atctcctggg
tccateggcet

‘cccaggaagt

Tccccttect
tctggeacac
gccgeattcet
ctgtggagag
ctgcctaggg
ggaagacctt
cactgtggga

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1088

23

19



<211> 27
<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer

<400> 39
caagtaagtc gaggtccttc ctctgea

<210> 40
<211l> 22
<212> DNA

<213> aArtificial sequence

<220>

<223> PCR primer

<400> 40

agcaagcctg gaagacctgg ga
<210> 41

<211> 22

<212> DNA

<213> Artificial sequence

<220>

<223> PCR primer

<400> 41

agactcagcc catccactcc tt
<210> 42

<211> 38

<212> DNA

<213> Artificial sequence

<220>
<223> PCR Primer
<400> 42

sequence listing
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22

22



TN

sequence listing

aataatctcg aggecaccat ggcaggcgga agacaccy

<210>
<211>
<212>
<213>

<220>
<223>
<400>

43
26
DNA

Artificial sequence

PCR primer
43

acatatgtac attacaaatg aagata
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