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ANI VAL Al zhei mer' s di sease (AD) is a neurodegenerative di sease which
is characterized by nenory | oss and decline of cognitive functions. The

pr eval enogoaéoedEdz&ppr oxi mat el y doubl es with every fivecyeasssseen the age
of 65. Overall, approximately 5 to 10% of those over 65 are affected. The
clinical diagnosis of AD remains an exclusion diagnosis. Only post-nortem5
m croscopi ¢ exanm nation of the brain offers a definitive diagnosis based on
t he presenms7of extracel lul ar plaques containing fibrils of anyloid-beta
(A-beta) peptide and intracellular tangles containing polynerized
phosphoryl ated Tau protein. In nost of the cases, AD occurs late in onset
and sporadically. The early onset famlial AD represents a mnority of the
cases, but they ha t INTROGHRD t gression in the
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t he prot eo?{lﬁhie%neﬁrsoésee%%i(ng 6%31ﬁ\%%%%g%‘fegﬁnﬁggd@r;ggg“@lﬁl1%&£%éérﬁiéggepti des.
APP camdnerpisasisididzofatglidesfindieecletprsaincadbihB-apploeinasly dobles

gamma- secret ases. Betasegcreta ipitiates A-beta_peptid eneragion by
ST oayT MBI e T B s 63 1 Oy PO Dt B | T B RL o1 B 12k
r et ai NegeABTIha BRnicA dREXYHLSM D A mdifAaRlusiol R gAdkd Onlyash¥eRbrsmy t hen
under go gamma- secretase cl|l eavage w thin the hydrophobic transnmenbrane

domsi n migropspissxaminonef, thabraingpffersa defitigalisgnpet hesse pp fhedsesesadert P,
Vi go- P%gt‘;n{cgb,i\hﬂ% ﬁigﬁﬁgg{méhﬁg ﬁ%%ils%?\éﬁly/io'ﬁi-b@(’&%ﬁ@) p iﬁbalcﬁnﬁ%:nhfgfgﬁgeéﬁef M

VWhal ey solation”and quantification of sol uble
Al zhei mentaigirgeohnpeiptd plwsphcoyiatsd dlo gioteat. If mostdy theNases 4D 992 lat@g0: 20

325-7). . ' ’ '
vt of onih anEHPEEI Y RS Sel Bl B B koo BRASAR, S ML

t hat slhave bdee ecipanic e importahieforlihe @ameesaind irpthe usderstardirggadfalye dikmasdi sease in
suscepti bl e i ndjvidual s.. The devel o t of agents..require n

ot DEF P melpidei Khpyh Andrighuigr St sy drerin S m i Ao ST Sease
and i nkBe+2badavist CReMd thefLoadbnMbitai®IRhiSh affects AdoH TPRHT APP tAIBMSGENI C

| i nes overexpressing proteins relating with AD are known, for exanple
doubl e mutaiegyaligct thepededdyts reerseisg phoFAppIdingaers amyipifescaicdepi®tase. KM /
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APP can be processed by at least 3 secretases: alpha-, beta-, and gamma-sccretases. Beta-

secretase initiates A-beta peptide generation by cleaving APP after Methionine 671 (APP770

15 numbering) leading to a 12kd retained membrane carboxyterminal fragment. The 12kd fragment
may then undergo gamma-secretase cleavage within the hydrophobic transmembrane domain to
release the 40, 42, or 43 residue A-beta peptides (Seubert P, Vigo-Pelfrey C, Esch F, Lee M,
Dovey H, Davis D, Sinha S, Schlossmacher M, Whaley J, Swindlehurst C. Isolation and
quantification of soluble Alzheimer's beta-peptide from biological fluids, Nature. 1992. 359:

20 325-7). '

Current treatments for AD provide only modest symptomatic relief. There is a high unmet
medical need for disease modifying agents that slow the course of the disease and prevent or
delay the disease in susceptible individuals. The development of such agents requires, among
others, progress in the understanding of the molecular basis of the disease and in the

25 development of animal models.

A number of transgenic lines overexpressing proteins relating with AD are known, for

example double transgenic mice overexpressing APP London and beta secretase.

KM / 17.09.2008



The di scl osure provides a transgeni c non-human ani mal whose genone
conprises a) a first transgeni c DNA sequence encodi ng a human APP protein
conprising a nutation associated with Al zhei ner's di sease %Aﬁ?@ or AD-t ype
pat hol ogWo WYY said first transgenic DNA sequence’ v ¥Ebpe Bsf)’/ |l inked to
a first pronoter; 5 b) a second transgenic DNA sequence encodi ng a hunman
Presenilin 2 protein conprising a nutation associated with Al zheiner's

di sease (AD) or AD-type pathol ogy, wherein sajd second transgeni c DNA
sequence iTse dipdesatsl pyovidan k ddnszeniaNFERBHE PIBRBPRF ST PRITA™ r ansgeni ¢ DNA
e it Bﬁ&gbﬂs DINA beiince RAldRIR 2 RunluiRPP pRtdiDedyprilidgechedtagai nst the
anyl oi d peptide, wherei'n said third transgeni ¢ DNA sequence i s operably

| i nkedagsociated Withoh lziEiperomdisaase @) o1 ADfetmathologis Y sBAT ¢ dGOETRE

encodi heavy .chai n, of i,.d i body, wherein said forth
transg%‘@s‘?%‘c é?%f%lyﬁmrﬁggp%g a“gg{h’ pronoter or to the third pronoter.
The &t epim sdbaD@ARENISDHiASRasmct AdpdpgtauinogPresceifie 2preteingampukiogpcal
changes in AD patients such as for ex | e, },oss of, nmeuronal. s i
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are preggggﬁgﬁ%?tﬁégidgnpo;edﬁ o%b%grryl‘oi d_beta gepti de, nel.hroﬁngl and/ or tgI i al
i ncl usichathigrtraSegenis| (BN 4 sppsneesencpding & dightrhgmqimhpary agiody HF‘it@dg&%{“é
antibodies. .In a fir L. liS DR OVdodetkeds & e?%%ﬁ;‘gm I8 tPfirauman
ani mal %\eh%gy O@é’ﬁgtﬁraec’ g%lﬁtp?%&ggsmg%ggsggﬂ@%t tqgansegengi{ C gequence
encoyli pgorRotei@n APP Swedi sh or a human APP London protein, wherein said

first (ransgenic DA.Seauence |Suoperath tulhkstlshind, st ORI s ©) @

I'ng uman Preseni proteln

CoONpr i $hi ranshiid Is spelslyilintd @ fordgrahstesaitd teahiehpromoams geni ¢ DNA _
sequence is operably linked to a second pronoter; 25 c¢) a third transgenic
DNA sequence encoding.a |ight chai.n of .a hunan,k ant, bod i rect. ai nst
t he arrgl oi (Thﬁéeﬁﬁ‘?fé?h%\if%‘gF “f?ai%@gﬂ)tﬂ?g‘rf’&’g@' ?5%%@&%?%%‘}%% aﬁgﬁsclg%@goper ably
| i nked Jﬁaﬁ s bftht 9fd?%f?aﬁ%l@'Ios§lBﬂﬁeuﬂﬁnaﬁsyﬁx&flﬂiJﬁc&xﬁi&gﬂﬁﬁ&@h@sm&wmﬁem&dencodi ng
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anot heringenté yepesitsthafsemaiuisifivelyvdtidasic Aheamntitiodiedbt ai ned by breeding with
t he sane genotype. Said descendant

In a first aspect, there is provided a transgenic non-human animal whose genome comprises

20 a) a first transgenic DNA sequence encoding a human APP Swedish or a human APP London
protein, wherein said first transgenic DNA sequence Is operably linked to a first promoter;

b) a second transgenic DNA sequence encoding a human Presenilin 2 protein comprising a
N1411 substitution, wherein said second transgenic DNA sequence is operably linked to a second
promoter;

25 ¢ a third transgenic DNA sequence encoding a light chain of a human antibody directed against
the . amyloid peptide, wherein said third transgenic DNA sequence is operably linked to a
third promoter and;

d) a forth transgenic DNA sequence encoding a heavy chain of said human antibody, wherein

said forth transgenic is operably linked to the third promoter or to a forth promoter.

30 The disclosure also relates to descendants of the transgenic non-human animals as provided by
the disclosure, obtained by breeding with the same or with another genotype. Preferably, the descendant

is obtained by breeding with the same genotype. Said descendamt



VO 2009/ 056257PCT/ EP2008/ 008971 - 3- conpri ses the sanme transgeni c DNA
sequences as the quadrupl e non-human ani mal descri bed above. Furt hei nore,

the disclosure relates to a cell line or primary cell ived from
a quadr upt® 2#8ff>Hdhan transgenic animal or its descenggﬁk%gggmgéz%ribed

above. 5In addition, the disclosure akso provides a tissue or an organ
explant or culture thereof, derived froma non-human transgenic ani mal or

its descendants as descri.b bove. The disclqsure, also i tissue
or cel FOBRESES ERe GRETFRYECYC ?PMF\WH%W% ?%ﬁ‘% S'éand?%pq% ?nﬁgﬁlm%} a:lﬁgngi’& g@?"é‘ﬁdam s as
descri hggcabove. In a second aspect, there is provided a nethod
for generating a transgeni c non-human ani nal whose 10 genone conpri ses

t ransgeni encodi a h i , human

Preseni | iﬁf”%{)“‘f ﬁ’f%“@g%eﬁeié.{é%g" ﬁ%ﬁi@?ﬂﬂgg’?ﬁrﬁ?h@éﬁu&gﬁg&g frhognavy and a |ight
chai n %T%uédﬂ%mnﬁﬂhﬁhm&}ég&hé gsharoragaicRhdddieashivtaivadbaied pept i de

conpri sing Co-injecting a genetic construct conprising said first
transgeni.c DNA sequence encodi n(g: a human APP Swedi sh or APP London, and a
genel i c dpadtitiare e SBHBFTSIRG ¢S § SETAYT 1T HRSHEREE 15" BRA sequence encodi ng
2 humiy, B §SGHveh ot AHliftlin ahlhefichial of DR dki08s 4ALAbG dBBRIUMAN

zygot e of non man enbryoni ¢ stemcell, and generating a double

t ransgeni ¢ nonhuman ani mal from sai d zygote or enmbryonic stemcell; b)

Co- i nj ecThawjscdosymsrtsd ipeovislons tivsuar celb Apracieryed HrOnIFTER Ti1S§Fegeni ¢ DNA
sequence, encodj | i.gh ' human anti body directed agai nst the
anyloi&nﬁgngg%&%gﬁgaggaéﬁé |éﬂg§%g?ruct 20 conprising the forth transgenic
DNA sequence encodi ng a heavy chain of said human antibody into a non-human
zygote or a Inarnehudampeenicginpovidedammetiof foraeterefmn drteaniaenic 20pbupmpanimal whose

transgeni ¢ _non- human ani. from.saij v.a gnbrypnic stemcell, c)
Nhtﬂignggﬁ%agﬁF%ggﬁ?ﬁﬁwgﬁﬁyx%f&%§%£%¥£éﬁgﬁf%%%§§y produci ng a quadrupl e
t r ans ggnNingom) QHUMMRIPrasBhilia L pyhieis eogeriang NColTpubssiagioh) adsgeaig addNAigncodi ng
a human_ APP Swedi sh or 25 APP Londqﬂ, a human, Presenilin.2 protein
conpr i shag of 2 kemen aatpody dirertedapaingt the Bets amy ‘dapqpfla‘ﬁ’fo‘%?féﬁ"‘?g of a hunman
anti body (i Bé'ﬁgga A0RI D Sdnstl8 e bR ANk Ot RRREISIEDNA sequélct efddatrgwel y, in
step c) g% the a o?e ﬁenf?oned n%thods t he thi%d and_fo?th transgeni c DNA
sequendesnanedPhéwelish dreA R ahendonasd eygstetic copstrugipprising ghavieaand St ut i on
and, & NSRY AN Beddoilh » Gk PRkerdf™ BRkif Wih A06h4 1 FUbeRL AL B8 St the beta
anyf oi pepF| e conprising

human zygote or an non-human embryonic stem cell, and generating a double transgenic non-

human animal from said zygote or embryonic stem cell;

b) Co-injecting a genetic construct comprising the third transgenic DNA sequence encoding a

light chain of a human antibody directed against the amyloid peptide, and a genetic construct

20 comprising the forth transgenic DNA sequence encoding a heavy chain of said human antibody

into a non-human zygote or a non-human embryonic stem cell, and generating 2 double

transgenic non-human animal from said zygote or embryonic stem cell,

¢} Mating transgenic animals of a) and b) and thereby producing a quadruple transgenic non-

human anima} whose genome comprises transgenic DNA encoding , a human APP Swedish or

25  APP London, a human Presenilin 2 protein comprising a N1411 substitution, a heavy and a light

chain of a human antibody directed against the beta amyloid peptide.

Alternatively, in step ¢) of the above mentioned methods the third and forth transgenic

DNA sequences may be on the same construct.

In a third aspect, there is provided a method for generating a transgenic non-human animal expressing

30  ahuman APP Swedish or APP London, a human Presenilin 2 protein



a) Co-injecting a genetic construct conprising said first transgeni c DNA
sequence encodi ng a human APP Swedi sh or APP London wherein said first
transgeni ¢ DNA sequence is operably l4nked to a first pronoter, and a
genetic construct conprising the second transgeni c DNA sequence encoding a
human Porasesing Niv 12 sginotidbmami 4 keasy Bidd Beisichsiniof o thuman andteda direneduman
zygote or, a on- hu err#aryoni c.stemcell, wherein said second transgenic
DNA sea%?é?ﬁ?g’e{%m&ﬁ“é’ﬂ‘g‘gi’ipt f ARBEFY a second pronoter, and generating a
doubl e .{ FARSEERES B RURRNcARBFRLIn EAMNBA dndtaR N A e fARRREYGRb&GnSE €M cel | ;
b) Co-injecting a genetic construct conprising the third transgeni c DNA
sequenbemen a8 iSwydiah pi 4RE Londeinrwhefein st fiesh tanage pio N Al seqrenesds agratist t he

hunan lo i ept.i . ereLr i i .1 i ceis
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enmbryonic stemcell, c) Mating transgenic animals of a) and b) and thereby
produciﬁﬁ)gl@Khﬁ’ﬁ@ﬁc@pﬁéblﬁ'%lﬁgﬁéirﬁe& nonhuman ani nal expresses a human APP
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produced by the nethod descri bed above. I.n %ﬁf ourt;(gl aspect, there is
provi d&Ho #RENGEBAREYIORST G FREUFER SHPHRBISH Clo HIRTFHRTH AnsgEnigef i ned
above yARLRkadets c%;@ﬁ@ MRREd Rffoft BroMl ot CiiiBIenSrathS£8SBle transgenid fbn@ fifLh
aspect, there I's providéd the use of the quadruple transgeni ¢ non-hunan

ani mal hamauefimabfiomisaideygte proaeirydrds sippeoknt i ng the Al zhei mer's di sease.

APP ) l. O i n. . f APP
nave beb{ianERRARE A B oL AR BEILE bR AN HERER B waRIND BOEP ©
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precursor RNA b ternate splicing. The.gene spans nore than . 175 kb with
D exoRampritah NS s Rl Enha, £haiy end £ g Yhefp 30 B PRt SrineRy apted

2009/ 02824kt BleHePR20084 gORRHEL - 5- Genoni c organi zation of the human anyl oid
beta-protein precursor gene. CGene. 1990. 87(2):257-63). APP contains an

extracel lular domain, a transmenbrane.regio n cytopl asm ¢ danai n.
A-bet a cong‘l?tgi”é‘“gﬁg =d‘bStF%°)2’ga}i’nrﬁ%%e ggriltggmﬁggz{c Ogﬁﬂ?%&éalﬁrﬁgoﬁs&%ﬁ’b‘bi c
t r ans sk 80R AR R baBA HRahE cdBtieTpedB 1Rked Y Be iHiRAINRHMBRS ane donai n.

Thus, A-beta is a cleavage product 5 derived from APP which is normally
found in brain and other tissues such as heart, kidney and.spleen. However,
A-bet a depé@?g§g8’?1‘ée %Q%Pﬂ}”d%%ﬂ‘aﬁf“ﬁgéﬁﬂ?ﬁ%‘ﬁ88‘1‘15‘?111%? P REARY . The
Iargerbgyggﬁgﬁggﬁ& e a86veAPP (APP751, APP770) consist of APP695 plus one
or two itronal domains. APP751 consists of all 695 am no acids of APP695

pl us an addjpti efah BfcAThdR® iDgbtigedMlicClve hashd gaahegyriregdnhendstintar fami |y
of serine protease inhibitors (KPI) ;Tanzi RE, é,o McC at chey Al, Lanpert (
ED, Vi3mia! Rofingd pboye asaprds| fontrepment 0f 0§ S1RFIMeBs §5@ske i nhi bitor domain
encoded by an anyloid protein precursor nRNA associated with Al zheiner's
di sease. Nature. 1988. 331:528-30; Wi demann A, Koni g G gunl ce.D, Fischer
P, Sal baum W fillkspest sherg s Paised therhisy okihe Aradhpicr TaasaePis AonBIBYeREel's, and

| ocal i zafFRRA 28bveRE Bl SQ SeveltindlihRizFBReS: dicsgase A4 anyloid protein. Cell.
1989 Apr 7; 57(1):115-26. Kitaguchi N, Takahashi Y, 15 Tokushim Y,
Shiojiri S};@%éo H. Novel precursor of Alzheinmer's disease anyloid protein
shows pr ot inhibitory activity. Nature. 1988. Feb 11;331(6156):530-2.;
Tanzi RE, St CGeorge-Hyslop PH, Haines IL, Polinsky RJ, Nee L, Foncin IF,
Neve RI, MAPRheheyarilloidpenmead gryteBVA nBudet bixDINA {dine of @dPtliage begliect i n

famlial, AlL.zheiner's disease i.s pot tightly |inked t | Qi

bet a-pr’(S‘F’étiﬂ%? g%‘?ﬁ‘@fim&lﬁpﬂ?%‘?tgﬁf@g’f&@igm %Pé‘g%{@igg%(oﬁl? /‘%,BE% corsif’aig%s all 751
ani no agpas7TheR ARR ke 808 Ampdstctiran®NA 9y antmae aglichgl Thageme kpamw| ogous
to the neuron cell surface anti gen, OX-2 (Wi demanp gt al %%%g Ki t aguchi
et al. mopghan UR bewitivl hasons CEoshibebt Sapakd Ha RoRduaks Fomysatl i Yeferred to
herein are the positions as they appear in APP770. The am no acid nunber of
equi val ent positions in APP695 and APP751 differ in sone cases due to the
absence of the OX-2 and KPI dommins. By convention, the am no acid
positions of all fornms of APP are 25 referenced by the equival ent positions
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30 exanpl e as APPswedi sh and APP London. WD 2009/ 056257PCT/ EP2008/ 008971
- 6- The term " APP Swedi sh" as used herein refers an APP isoform as
defi ned above conprising a K67ONLM671L substitution. Preferably the human
APP Swedivethziosnweroded by SEQ |ID NO 1. The term "APRCT/BPReA18ES used
herein refers to an APP isoform as defined above 5 containing one or nore
of the either natural or artificial mitations which affect the production
of anyloid peptides towards a specific increased production of A-beta 42
pept i dE&endinieorganizaticr «f taealtwman amAfRRd betagritompresuogneeneh@enga k- secr et ase

a1 < ruRTanr CalluhPr SR Gh kb s FUBRECe RS i TR ge" P =

Proc NabhaiACade@ebndibtSoup tb28 Al acBB ;O culsidé HethyBdophoHi7 fréMn{elmdikargn CB et

al ., Hum Mol Genet 6 087- 7F J, et !

Sci enc&omaingad gpfo 1§ reszgqf(sggé’g% ”%‘ émg ﬂ%z”{‘&&}st‘f‘g’lﬁt%w eﬁvaﬁﬁ%m ,

Nat ur € gerhdd JEroQ:APfs ihicRaASLERANY 18R -1 bainehll Olhet ORESsUOh a€heart| kidndYadndl e 1991
Feb 21 349(6311):704-6) 15Vv7 17L (Murrell JR et al., Arch Neurol 2000

Jun; 57@189611835\”?"6)' A-PeRiepqaiis kre peuallytiognd in appndangs srdy In thobrginE&he larger

47(2) | t of
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h b d cht ent hal d 20 h hal SF,
crat. SBRpBERBhoiRes B KSHERRR She MR PR s At A Nl B S
pr efger abYarciay mmaﬁdﬁeﬁmndwﬂvausom@ﬁﬂ BRIk ORdave RANP AitetisA @h’ilﬁt@r nat ur al

V717F mut ati on. refe ably the hu PP Londo by SEQ 1D
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APPswedi,aRe 1988, 331:528-30; Weidemann A, Konig G, Bunke D, Fischer P, Salbaum JM, Masters
CL, Beyreuther K. Identification, biogenesis, and localization of precursors of Alzheimer's
disease A4 amyloid protein. Cell. 1989 Apr 7; 57(1):115-26. Kitaguchi N, Takahashi Y,

15 Tokushima Y, Shiojiri S, Ito H. Novel precursor of 4lzheimer’s disease amyloid protein shows
protease inhibitory activity. Nature. 1988. Feb 11;331(6156):530-2.; Tanzi RE, St George-
Hyslop PH, Haines JL, Polinsky RJ, Nee L, Foncin JF, Neve RL, McClatchey Al, Conneally PM,
Gusella JF. The genetic defect in familial Alzheimer's disease is not tightly linked to the amyloid
beta-protein gene. Nature. 1987. 329 (6135):156-7). APP770 contains all 751 amino acids of

20 APP751 and an additional 19 amino acid domain homologous to the neuron cell surface antigen
OX-2 (Weidemann et al. 1989; Kitaguchi et al. 1988). Unless otherwise noted, the amino acid
positions referred to herein are the positions as they appear in APP770. The amino acid number
of ecjuivalent positions in APP695 and APP751 differ in some cases due to the absence of the
OX-2 and KPI domains. By convention, the amino acid positions of all forms of APP are

25 referenced by the equivalent positions in the APP770 form. Unless otherwise noted, this
convention is followed herein. Uniess otherwise noted, all forms of APP and fragments of APP,
inctuding all forms of A-beta, referred to herein are based on the human APP amino acid
sequence. APP is post-translationally modified by the removal of the leader sequence and by the
addition of sulfate and sugar groups. The term “APP” includes aiso mutant APP, such for

30 example as APPswedish and APP London.

A human APP protein comprising a mutation associated with Alzheimer’s disease (AD) or

AD-type pathology is preferably APPswedish and APPlondon.



WO 2009/ 056257PCT/ EP2008/ 008971 -7- Presenilin 2 (PS2) Presenilin 2
(PS) is a protein of the gamma-secretase conpl ex. The gamma-secretase is
involved in the processing of the APP (see Figure 1). The term "DNA
sequence veme®@giwgs7Pr eseni | in 2" or "PS2 gene" as usedPOBERIMB/WEIErs to 5
the mammalian gene first disclosed and described in U S. Application Ser.
No. 08/496,841, filed on June 28, 1996 and |ater described in Rogaev et
al. (Nature. 1995; 376(6543):775-8) and Levy Lahad et al. (Ann Neurol.
1995; 38( 4Th&5#8a 88PP Sivadishitizsnigedhgyeialrdfers an APRripofors asdefinpbatve s peci fic

i sor obapiatis henToyedtf s YRR FEEERB: Ryl REL SHRNN BERLRRASY °. o

gene" BEQMEBNKQY Irel ates to a codi ng sequence, but can al so |ncI ude some or
all of the flanking regulatory regions and/or inn-ons. The term PS2 gene

speci fical i ncl, arti,ficial conbi from cDNA or
genomi ¢ DNJ/&X ﬁeﬂ%l‘ggﬁiﬁn‘i{c’é’caﬁﬁeﬁgﬁﬁe%@ Stoﬁ‘ﬁg%g)t Iﬁ%% gf)&i’f%ga\g/g()rl ants. The
presen b&dtﬁn@g 9806 Mas ohigeihecmtref @ hftiEdial Muatiohhehich aﬁe@ﬂi@r@d}.ﬁﬂomuﬁa n
Presenilin 2 protein comprising a mytation associated wit iner's

di seasemymp@ﬁdmwﬁéaﬁmﬁﬂ iBefoased ProrRgtionof ybeta it Reptidprye ? AR1411,

T122P, P X pOmiVRR AL aMRS telod A0k reRsdci8dvake siteRPNNDatidiéhical relevance
104(2):403- 409)m Mor e prefereég tehe human %erselseenl I |an 2 protein conprising

a nut africhidiigssoci ated with Al zhe| mer's di sease (AD) or AD-type pathology is
a human P52 with N1411 substitution. 20Therefore, the second transgenic DNA

sequence pr et @ib(k%}ggedp RN t }\j}p,zl]l b i on. Mbst
preferred is the seqgue ﬁscgagncodﬁgégé%ﬂ}log bgg,%nﬁgﬁ%é)t An

antibody is a "Y"-shaped nol ecul e and consists of e/ chal ns_and two
i gt 25 cha|VV§5NﬂMaCell<aKeefcﬁlf?@PMﬂ Acphesl ARdt- 51198? %?ééot% B8t P-24he heavy

chains and the light chains. Each heavy chain and each |ight chain has a
constant regiipfpaididay el abizemﬁwemeﬁefﬂquo@ 1 tzz}@mg constant regions
8

is bigger for the heavy chain. W) 2009/ 056257PCDEPZ008/ 008971 - 8-
- V717F Murrell 1, et al, Science. 1991 Oct 4; 254(5028):97-9.)
- V717G (Chartier-Harlin MC, et al., Nature. 1991 Oct 31; 353(6347):844-6.)
- V7171 (Goate A, et al., Nature, 1991 Feb 21;349(6311):704-6)
15 - V7171 (Murrell JR, et al., Arch Neurol. 2000 Jun;57(6):885-7.)

- L723P (Kwok JB, et al., Ann Neurol. 2000 Feb;47(2):249-33.)

Preferred are also artificial mutations (replacement of all residues in the
transmembrane region outside of the A-beta domain) examples of which and their
consequence on the gamma-secretase cleavage have been described by Lichtenthaler and

20 co-workers (Lichtenthaler SF, et al., Proc Natl Acad Sci U S A. 1995 Mar 16;96(6):3053-
8).

More preferably, human APP London is human APP London containing the natural
V717F mutation. Most preferably the human APP London is encoded by SEQ ID NO: 3.

Preferably, the first transgenic DNA sequence encodes human APPswedish.

25



by organi snms of the same species. The constant part is invariable within
the sanme anti body class (isotype) and is responsible for the effector
functions of a particular | munoglobulin subclass. An Fc fragnent is a

f ragment vob 2@momet7i body generated by the cl eavage of Bri/ERrmésmoslyiwith the
enzynme papain and conprising the nost part of the constant regions. 5The
term"variabl e region" as used herein’refers to a region of an anti body
nol ecul e which binds to specific antigens. It is conposed of the

conbi nat i oRrasénililm@ (B8R} gen- bi nding sites of the heavy and of the |ight
chain. It differs between inmunogl obulins of different B ceIIs but is the

sane for a ?ﬁg j;abl e
region is g‘lgﬁéerl { @%2%%;&;5@@&&%#% a @eérnereﬁggco H%ﬁl on process takr ng

pl ace dwnlvragumhéproaéssm|oﬁfth&I§edsbesExgum l)s this 10 process of rearrangenent
that creates the enornous diversity needed to bind any gi ven antigen, and
F hat thus Q bl esD{\IBresel &‘é‘%&“ Q gnc%Xmé% CFs%mh# SLQBHSE e%.n rﬁ%éﬁtl{e%lﬁ ;e? I'E tbe

i nnumer abl P genic B aery reign Ogeni ¢ struct ures.
As & Cﬁﬁ&ﬂﬁm&ﬂ(&ﬁ,geﬁmwmtdlmman@dﬁbnbai m@moﬁqﬂicﬂfomsfem}ﬁmgm@m&ﬁnﬁleﬁearl ng

por 11 oRE JalEctbn 9 oy desFRA RN BV 095 Fie ot A DA LP an

ant i bodynfareaaimestn i1 1 9usk g@ta%m@o)vamuaqhgeny ANic ganatd Al Rersspadinn, and
which is generated by the cl eavage of _an antibody with the enzyne papain.

The temrrnmaéﬁa@bw@legw&wuw meéwlmér@w)rc% &eqpewre hedippdpsed Hereinpe

vari abke T0giz ngof an antibody that is unique for each antibody type. 20The
third transgenlc nucl eotide sequence encodes the |ight chain of antibody

di rect ed agai nst the beta- anylord peptide. Preferably, said antlbody is a
hunidn, hunbhd ized "weseatiinrdgane” anPSBaene” pumeslypeketes tabrgdinggauensptiuberdly i s an

i mmuno gﬁggq

t her apgiu ?lg kdgﬁts Hl(\éaﬂ@ ﬂ?%%g%%%gég%qw%mfr gr}tﬁlﬁ\g t@ggés%{elﬁsl% gkﬂcl eoti de
sequen s;&cé'maﬂbdmsiuﬁmrh@aal)or cermamhmnt genesandatdsioitym dchmwn@’ﬁlchﬁAn st the

bet a- a g L de Prefer Qﬁ sal id a gl og% I S...a H nlzed or
chi mer e%mamege%rer PHC R St TR aﬁ‘r’nf e oéF‘bbul in
ganma fdfgﬁ)dtoh@ﬁfe Epriedeeabl y, said antibody is the therapeutic antibody
Mabl 1 (WD 03/070760). WD 2009/ 056257PCT/ EP2008/ 008971 -9- constituent of

anyISOI d pl g%ﬂ%% 'Pres:%nlh? ?P%tgg ﬁgﬁgﬂlgg%e}nngtio agsgélgfa 3%&1%%%%{}}1& s dgr eferably,

t he "bet aanyl 0l Fer er abl Y,
t he fofAl) dzm‘éhﬁgemadlornwh@r?fed@immﬁ&eﬂﬁddélﬁ &1223}’1@1%@&\@ M3 n of a

secr et ﬁ%sﬁ@ttibp gﬁ%n e&ic bN%SPf(@} eerQ?ﬁ 4%9? e}a@fekth%%qrhgﬂ %\%\eﬁﬁ& 9 ding a

t ransnenbr ane Ol‘t ransgenl C sequences
may bePBpgn acwwnsrzmm@ata\rm assefiated w@hﬁd@ﬁmr sdiseqe (MDY} preARHYRecPaiodagsier ) or

t hey mayuben operabNY411isgked«each with a separate pronoter (i.e. the third
transgeni ¢ DNA sequence is operably linked with the third pronoter and the

L?r ht ers Tiere glr(]‘:?t e Secon %Er?s%Lch bl\? ks%gue,r\{cte Bre%e@z?bl{r gnrctoges%rh%qnoatn%@ 'wit:lioa
N1411 substitution. Most preferred is the DNA sequence encoding SEQ. ID NO: 19

Antibedy

An antibody is a “Y”-shaped molecule and consists of two heavy chains and two light
25  chains. There are different types and subtypes of both, the heavy chains and the light chains.
Each heavy chain and each light chain has a constant region and a variable region, whereby the

size of constant regions is bigger for the heavy chain.

The term “constant region” or “C region” refers to a region of an antibody molecule that is

nearly identical with the corresponding regions of antibodies of different specificities produced



The term "operably |inked" as used herein neans that a DNA sequence and a
regul atory sequence are connected in a way as to permt gene expression
when the appropriate transcriptional activator proteins are bound to the
regul at onyo swgudnte. 15The term "regul at ory sequence" PEBERMERHOBEei n refers
to is a nucleotide sequence which is a binding site for proteins
controlling the protein expression. A8regulatory sequence may for exanple a
pronoter or an enhancer. The term "pronoter” or as used herein refers

r egi onbpbregeises bfiat sdmawpsciRNAhp obnstant partis amdriable ndtbin the sasie gnaibedr gass o

initiat.e transcription. 20The rm"enhaneer.” . [ to a
nucl eoilf"ﬁg’egg‘%fﬁlé ﬁ%@oqsﬂjé? o }é@reéégtggh*n%ém}rsg? g 6 lggléﬁ%?ﬁ%&gogﬁﬁg% %l'lﬁ%ﬁg %n by

i ncr eagin'Fy ftdagencs b Hagemlof b entitedy gaterqudinohe cleavagt bEarsanibo®NAithitleecul e
The first promoter nmay be any pronoter. which expresses the operably |inked
DNA i neRZygienapiipAgd CW‘SW&%/“’B?@?HPEF}‘CHBV%T EP“abi quitary pronoter.
Preferably, the first promoter is a 25 neuronal pronoter. Mre preferably,
the sfirst PrRORREelariablededbii ddusePRebih rdfe® (OB R of A entitREMMldcskuehidpeci fi ¢
pronoter” refers to a pronoter, which controls and direct . expres ion of a
gene i hinds to spacific ansigens fids prmprsed ofthg combipatign gf _eﬁ“%%? S’Hg MRS A g‘et i ssue,
in 1 Vﬁ%a 0 gPR2 %gﬁ%ﬂ%(ﬂg?sz&@@é&qwoglégﬁh& g @4Rrent B ckil]BEYs tHeSSUE,
etc. A Pgln-spe0| Ic pronoter 1s a pronoter which controls ad directs
expres sim?omfall amgeneziohulibs pioduecd by dee samis & cefiy Ebaeyasisbly regipn Bizepwriidter is a
pronoter o rian ne... f : bl e

br omot aymatgafie R g pEP it fon bt ABEBLES ol AaRubfyfh LM Ik AR P,
expIees %’td@ﬂsgg)_ff {@ﬂhﬁ@?&gmhq d;crd_fate&_ thﬁgwlrmbmbiieﬂra't}dieedecﬁ tndindiaby eivBn fimtigeinon,
e.g., by ,addition of specific inducer or represspr substances. Several
Chduci BReTBRBRLTTRES BEOTBLEF S I gtmenteR orhacun e & A POESR el O\,
Lang Ypufdehd goshd byBlovskhamanpatidgediabinBnoée b aebnstYRbie, 1 ) ibodiGHobR3; van der
Neut R; Targeted gene_ disruption: applications._in neurqbiol .. J _Neurosci
Met hodsompespd off immynogloyubs bepripg plareq raperiefye OE@@@@#E V SERIpDF, W %?hj‘ 1

Lac/ Te | bl e system functions in manmmalian cell |ines.

Bi ot ecﬁ%&?‘%ﬁ‘s?ﬁ%%‘é? 10 ¥4( 4): 624-8, 630-2).

15 The term “fragment binding antigen™ or “Fab fragment” is an antibody fragment that
includes the variable, antigen-binding region, and which is generated by the cleavage of an

antibody with the enzyme papain.

The term “idiotypic region” as used herein refers to the part of the variable region of an

antibody that is unique for each antibody type.

20 The third transgenic nucleotide sequence encodes the light chain of antibody directed
against the beta-amyloid peptide. Preferably, said antibody is a human, humanized or chimeric
antibody. More preferably, said antibody is an immunoglobulin gamma (IgG). Most preferably,
said antibody is the therapeutic antibody Mab11 (WO 03/070760).

The forth transgenic nucleotide sequence encodes the heavy chain of an antibody directed
25  against the beta-amyloid peptide. Preferably, said antibody is a human, humanized or chimeric
antibody. More preferably, said antibody is an immunoglobulin gamma (IgG). Most preferably,
said antibody is the therapeutic antibody Mab11 (WO 03/070760).

The term “beta-amyloid peptide™ or “A-beta” refers to a peptide produced by cleavage of
APP by beta-secretase and gamma-secretase. The peptide has 39-43 amino acids. It is the main



The second pronoter may be any pronoter which expresses the operably |inked
DNA in the neurons. The first pronoter nay be an ubiquitary pronoter.
Preferably, the second pronoter is a neuronal pronoter. Mre preferably,

t he secondopaomser is a brain-specific pronoter. 15TRET/ERINS/CG3971
"tissue-specific pronoter" refers to a pronoter, which controls and directs
expression of a gene in a tissue-specPfic manner, e.g., in brain tissue, in
nuscle tissue, in liver tissue, in kidney tissue, etc. A brain-specific

pr onot eonstitient qirmorybtidplagyes ahthe Oreinsaif s%idttimrfsei@ﬂesse@apﬂés Sirefprably, e jetae i n

brain tis ref et abl t.h ond pronoter is a Thyl.2 glycoprotein
pr onot éﬁfly%ﬁﬁ?&‘/ﬁ%l@éﬁfw&‘aﬂﬁ’%ﬁﬁg ?rgypﬁgg‘so be a controllable promoter. A
control |l able pronoter may be any pronoter, which controls the expression of
a transgenEreifmalﬂy,rtﬁgiofthtxaiﬁgeniandﬂwtidnmd:u:ch@l ancddresthi e heavyghaintey aaddi ti on of
o oot ST BN ST EE DN RLE 6 ek SEARre LTy s RRbERY

Bl uet hgempinH; Nat Bi ot echnol 1996; 14(4): 499-503; van der Neut R; Targeted
gene disruption, applications in 25 neurobiology; J Neurosci Methods 1997,
71(1): 19-27; .Liu , Lee CH, CF, Su 1J, Chang TY; lLac{Tet

dual -i nducithe @urgly«gflé_‘gmhft{ﬁﬁep&@s ‘g SEGHEATRA MY P e@quagﬁyI%gA‘wgfm SEERRM K tes.
1998; Al ith (Rlchir8 prc@xﬁ@ér)?ér they/¥hy QQ%W%@E&@RQ@Q&@W Bromoter (i.¢.
Preferablti;, the third pronoter is a pronoter of Iasskflgalg § Also

pr ef er sl third tragsgetic D&M JearRIge ifi QPRI lgvé‘a%fﬁééhq ﬂs“r% a&%?ffﬂ# ihe

enhanc r: t yi s an | gH enhancer. The third

pr onot g%quey& laﬁggrﬁi))g[@&%ﬁhrtgﬁ&@pg&gg%ﬂm er. A controllable pronmoter may
be 5 any pronoter, which controls the expression of a transgene in a

reglfl at abl e ancUor i nduci bl e fashion, e.g., by addition of specific inducer
or repressor substances. Several inducible bacterial pronoter are known in
the art (S p‘yrhg% N Burkl Y, Lang Y, Certa U, Bluethmann H Nat Bi otechnol
1996; 14(4§a 50 van der Neut R, Targeted gene disruption:
applications in neurob| olo J Neurosci Methods 1997, 71(1): 19-27; Liu
HS, Lee CHThe team (pperadiy linkedChpigd hereimyneans e DNASEIUs 168 484 BFgukYAEY em
functi i ). 624-8,

630- 2) SPueh RO ARy & t@ﬁiﬂymfé’@ﬁ% P s et

| ynphoiteiagcrigtoms! sggpeiof pmtqmscan@bcamd i¢Pthe freguldtdry sequiecef ort h pronoter is a
pronoter of the M-IC class | gene. Also preferably, the fourth 15

tra genic 2 Wi,

or efor abl y TR o HEREEP BB eh AR nEBHIX B A e 2 o1 50
be a cbirdiny shtalﬁcbrqorqnemsrmmllmg thqmﬂem dxatsbgopriorpgletoryresutree amay fpr onot er

whi ch control s the expre on of a transgene in a regul atabl e ancUor

i nduci GREIPIE & RFGROIErPT N | 'ﬁlﬁ‘fl‘ @ddi tion of specific inducer or repressor
substances. Several inducible bacterial 20 pronoter are known in the art
(Schul t ze MNhe BuinKkprootdramoas Yisedder¢in rdfers Bigimt dfrgenanthi bikdst RNA polymerase

and transcription factors to initiate transcription.

20 The term “enhancer” as used herein refers to a nucleotide sequence that increases the rate
of genetic transcription by increasing the activity of the nearest promoter on the same DNA

molecule

The first promoter may be any promoter which expresses the operably linked DNA in the
neurons. The first promoter may be an ubiquitary promoter. Preferably, the first promoter is a

25 neuronal promoter. More preferably, the first promoter is a brain- specific promoter.

The term “tissue-specific promoter” refers to a promoter, which controls and directs

expression of a gene in a tissue-specific manner, e.g., in brain tissue, in muscle tissue, in liver



Bi ot echnol 1996; 14(4): 499-503; van der Neut R Targeted gene disruption:
applications in neurobiology; J Neurosci Mthods 1997; 71(1): 19-27; Liu
HS, Lee CH, Lee CF, Su |IJ, Chang TY; Lac/Tet dual -i nducible system
functi onsvd poowasens?l i an cell |ines. Biotechniques. 199B{T/ZAI4§/408624- 8,
630-2). 25 As the transgeni ¢ non-human ani mal produces also its own
anti bodi es, the human heavy and Ilght(hhalns may be m xed up with the
endogenous heavy and light chains to forma m xed endogenous/transgenic
ant i bodiysue) in kidrsy tissue taduyein-spesibie prometas ia pramoten Whishdioatolgag disects or ned.

f he h
i e cRnERh SR S brdih e NRLTCBRELPEACHER KO HmlS of ¥ BROCL .

therefore pure transgenic anti bodies will WD 2009/ 056257PCT/ EP2008/ 008971
-12- be foﬂ“heﬂrst filoeroet arag alsb lve appnmtab}eqsc)moipeﬁa@nsrolﬂabﬂmamw tag behird and

fourthtrans e nce i s ferabl pr.o er r. in both,

| yrohorty BRACHOREghEGoH 1 cerstof i EhBRre el afliaTREl of (e

t ][ anﬁgefﬂﬁﬁm&r @eb}t fjﬁﬁ&ﬁﬂﬂ&ﬁ%%ﬂl I ﬁlﬁﬁtl&ﬂﬁ@ﬁssaf ﬁiblstlafuftg r&tve;dl inducible badierdal por ti on
of the animals cells ially. int r S Telnte ion into
the gemBROVFRAT ROV i the Béh(t%cwltzgtl\élﬁuéb%géﬂ%yagf’?a Uy Rlye %{i&t %n is

st abl e pjotechnoll R6! [RDS ISI1563; 3h anNémk baghed E&{é%ﬁ/@ﬂﬂﬁmoipﬂﬂ@myﬁpus for
the first, second, third and forth transgéni c_ DNA sequences, The transgenic

ani mal nnwbibbgheﬂéﬂ@@%ﬁgb@ﬂwﬂbi9957@E’rb(1bf19t eLpdis, ﬁ-&ﬁ%@r&eécﬁ\ﬁu Hegh¥gces, for
| d
IR Y e

Pr ef@er 28{4y,, 62t4kﬁ3630»a}asgen| c animal is hom)zygous for at Ieast one of the
transgeni ¢ DNA sequences. The transgenic ani mal may be any non-hunan
animal . Preferably, the non-human transgenic animal is a mamual, nore
preferably a rodent such as rat or a nouse, nost preferably, 15 the

non- human transgenic aninmal is a nouse. Production of transgenic aninals
The tr ansgé‘hd: secnné prumnwer ma heahnmprrﬂot;r aimchrexprassasethe apdrably linhﬁﬁi@ﬁﬁeifler red

non- man ani ferabl man . ani is a
o tent RS "The, A aBo R R, of B0 SoR S BE T bRTAAD. B TG EBtRlc:

non- huﬁ@@n@ﬁﬂﬁﬁbroﬁfo&rmbﬂc pratenably] the sdt@nd piomoSitiid aahiael sretifiogsonsta. descri bed
i.e. in Hogan B., Beddington R, Costantini F. & Lacy E. I\/anl pul ating the

enbr A | rator Edition 4 ng Har bor
Labgﬁsat or y)f% 54 ‘?SFH% TSR g%spé%rﬂf)ter %efsdto ﬁ’é) r %?/terb L?gl “énquo Pr)lld %)Eeﬁ{rses sed.
Pr ef er akpissidoe a)pefd BianBsienpeciéd nbyiner e.g., in brain tissue, in muscle tissue, in liver
tissue, in kidney tissue, etc. A brain-specific promoter is a promoter which controls ad directs
expression of a gene in brain tissne. Most preferably, the second promoter is a Thy1.2

glycoprotein promoter.

20 The second promoter may also be a controllable promoter. A controllable promoter may be
any promoter, which controls the expression of a transgene in a regulatable and/or inducible
fashion, e.g., by addition of specific inducer or repressor substances. Several inducible bacterial
promoter are known in the art (Schultze N, Burki Y, Lang Y, Certa U, Bluethmann H; Nat
Biotechnol 1996; 14(4): 499-503; van der Neut R; Targeted gene disruption: applications in

25 neurobiology; ] Neurosci Methods 1997; 71(1): 19-27; Liu HS, Lee CH, Lee CF, Sull, Chang
TY; Lac/Tet dual-inducible system functions in mammalian cell lines. Biotechniques. 1998;

24(4): 624-8, 630-2),

The third promoter may an ubiquitary promoter or a lymphoid-tissue specific promoter.



25 the first and second transgeni c DNA sequence are expressed in the
neurons. More preferably, the proteins encoded by the first and second
transgeni ¢ DNA sequence are expressed in brain-tissue. Preferably, the
protei ns veocadess2by the third and forth transgeni c DNACS@Quesiessiiar e
expressed WD 2009/ 056257PCT/ EP2008/ 008971 -13- in lynphoid tissue. Mre
preferably, the proteins encoded by the third and fourth transgeni c DNA
sequences are expressed in both, |ynphoid and non-Iynphoid tissue. The
t ransgeni cPrﬂfﬂaibiwthﬂﬂa?ndimmh@ierﬁescpmmmr i Itlmn/ M Hihglads é gmhmauefg@hm theal |y,

Hoser T f SRl dBRA SRR ¥ opoablySinked v o HIBHLA NGl ARRBG N ToOUSE @S

di seasenbdncarSis BDHS edheficepr eventing AD. It allows to investigate the effect
of an human anti-Al3 antibody on the onset and process of Al3 anyl oidosis

in a =rine,AD 10 Si nee the tr ni c animal i toler nt for
the t ransggﬁ? gur}ﬁlﬂl}‘érﬁ"tﬁ%ﬂ al3y,ps 5o {}tﬂgp@ﬂo Craé ?n%q@glﬁlpéorw Feft with a
t herapeu} bonddr] WHEY csithol tﬁ@m&%ss@h%ﬁﬁ krendvBi: thh regulatiige Qﬁ’ﬂ&hﬁ@lﬁﬂﬂe Al so,

the effect on soluble Ap levels and the process and_kinetics of vascul ar

any| oi de8ios, egn béddﬂm Yhagepific inducer opigpreRioF RERICS R VERRIIARHPIE PesieiRlgeni ¢
non- hunagy, A8 Bknddsh S8RCAT BRAWBRNY Surs sarLa;hg vi, 08 BSBiulGinla8RH; Nak

determning the effectiveness and effect of preventive treat ment of

Al zhei Fapteghng] E904¢ E4(di: ﬁﬂ%%wmderéﬁmtﬁoﬁg«rgeted genealdrppgionosppiesonalin y
descri 91?8‘0{)1'3 Q?I}]/l j‘l‘é&%é ?R/Ietﬁolagl 1,9-%?9?,8{“@8 li %t(%([éé}éﬁ%%r §1§ ﬂoé Béur pose

ref erence & specific exa are’i’nc erern for
of 14| 0¥ rLat/ffeirﬂuahhyluabld s?ﬂeralfmonom inmtzemmiddncell beesl Brtdchmguasnl ¥8s

ot her w S in connection with the followng figures. WO
2009/0@%@%%§@$§é?§g68/008971 -14- Figures Figure 1 shows a schematic
representation of the APP processing. A) Anyloid precursor protein. The

cl eavage site of the three secretases are indicated (a: a secretase, (3:13
secretase, y: secretase). BFigure 2 shows a schenmatic representation of

the anyl oi q’hg for&:u{ar%r%ro En%tyealn %b&luztzu%/ promoter or a lymphoid-tissue specific promoter.
Preferably, the forth promoter is a promoter of the MHC class I gene. Also preferably, the fourth
15 transgenic DNA sequences is operably coupled with an enhancer. More preferably, the enhancer

is an IgH enhancer.

The fourth promoter may also be a controllable promoter. A controllable promoter may be
any promoter, which controls the expression of a transgene in a regulatable and/or inducible
fashion, e.g., by addition of specific inducer or repressor substances. Several inducible bacterial

20 promoter are known in the art (Schultze N, Burki Y, Lang Y, Certa U, Bluethmann H; Nat
Biotechnol 1996; 14(4): 499-503; van der Neut R, Targeted gene disruption: applications in
neurobiology; J Neurosci Methods 1997; 71(1): 19-27; Liu HS, Lee CH, Lee CF, Su 1], Chang
TY; Lac/Tet dual-inducible system functions in mammalian cell lines. Biotechniques, 1998;
24(4): 624-8, 630-2).

25

As the transgenic non-human animal produces also its own antibodies, the human heavy
and light chains may be mixed up with the endogenous heavy and light chains to form a mixed
endogenous/transgenic antibody. In case of a mouse, mixed mouse/human antibodies may be
formed. If the human heavy and light chains are produce outside the lymphoid tissue, no

30 endogenous heavy and light chains will be present and therefore pure transgenic antibodies will



processi ng. APP can undergo proteol ytic processing via 2 pathways. C eavage
by a-secretase occurs within the A-beta domain and generates the |arge
soluble N-term nal APPa and a nonanyl oi dogenic C-term nal fragnent. Further
pr ot eol ys¥@ 2@b/0t6ki7’s fragnment by g-secretase gener at esPCHEP2G080084T | oi dogeni ¢
peptide p3. Alternatively, cleavage of. APP by P-secretase 10 occurs at the
begi nning of the AP donmain and generaltzes a shorter soluble N-term nus,
APPP, as well as an anyl oidogenic C-term nal fragment (C99). Further

(l::) I eavagefwmeﬂhmrﬁmfthﬁpwmotcfrfsbgm&wy liykeqd te therthirhand fgutewranseeniPNACH eavage
- 1 - - : . |
ot or og R EIE ptertB & b SREEHEL B, P b RU AR oy,

Al3, CITF 15Figure 3 shows a schematic representation of the genetic
constructs. A) Construct conprising DNA encodi ng human bet aAPP751 with
K6ON, M67 IL substitution (human pAPP751- SFAD) enbedded in the nmouse Thy

1.2 gl ycopsatein.. l,. itz protease inhibitor domain;
Al3: beta gﬁ%/ Ss?%g%%‘%ﬁ(‘%’@“é‘ﬁg‘éﬁsﬁ‘?gf?“ﬁ?@*Exon I1; EIV: Exon |V ATG
start codon; TAG stop codon. 20 B) Construct conprising the DNA encoding a

mut @t huniihe parsgand DNA @qudncks &i integsaterbinialludriapartonPShenniads ealsedded i n

t he nouse pnio Pr PHG) .. El.:. Exon .1 X - r | at i onal
r egi on S PATEL gjtntg% erglo(ffﬁ%i;Tth&‘agrg OO%m%)&E%%?n%%%B%es ralg&%(%%glr%i si ng DNA
encodi mefétsly ategehtians afblé.he human anti body 1gGl.1 (Mabl 1) directed
agai nst the beta-anyloid peptide. M-1C1: H 2k pronoter region, VH

qn:d

Vari abl e regi ons 25 of. the vy chain of the anti.b CH - -
Constant o1 Sireedpe malBag SRR Ginehi e oy et e dapd B

t r ansc s ﬂrmgdnioemhgm@ienﬁésemmmgeﬁﬁmﬁ?r:h%ebd igttrognimeus 1) ;@wmthwct

conprising DNA encoding the light chain of the human antj ho | gG .
(Ve | raprgerie OB %F%f,_f?%awgga%%ma%%w%&m %’9‘1 SFgWgﬁr%ﬂ]‘?bt er
regi onpoMbrve¥ad R Ble® et FoPRamPle fohthe it ¥ndGhatinDRIA dehenddt PRSIy, the
Constant regions of the light chain of the anti bod | gH 30 enhancer:

t r ansc RpgEUA arimahisdeaweysous fas gt leas ophel theransgenig iNgesrguenpes.
2009/ 056257PCT/ EP2008/ 008971 - 15- Figure 4 shows the entire coding

sequence ( adsgexmnj Dm&f bd 3 rBHFRMah Gnilal P2EraBREEE hbEnhBin NUMBN AP as
cloned into the expression ‘vector pHSE3" for transgénic expression. The

posi t i tansgeeic eigmah sremanmeh mopr prterabliys edentPuFicR rahgsla mousat e peafaably,
di 51%| a%%d%ggﬁ%%Ewag%gmg%i%?is%%5£§pondi ng sequence. The Stop codon is
[ ol'd. "Leader

shown in sequence 1'S shown 5 bold and underli ned. Figure 5
shows the entire coding sequence (SEQ 1D NO 11) of the human I g K gene
specific for human AP as cloned into the expression vector pHSE3' for
transgeni c expression. The position and the nanme of the priners used in PCR

anplificat i’f&!u@{ign gjpégﬁ%xﬁ:ﬁvaﬁmMg or bel ow the correspondi ng sequence. The
op S

start and s codon ar own I n bold.

The transgenic non-human animal may be any non-human animal. The preferred non-
human animal is a mammal. More preferably, the non-human animal is a rodent such as a mouse
20  or a rat. Methods for producing a transgenic non-human animal are well known in the art.
Suitable methods are described i.e. in Hogan B., Beddington R., Costantini F. & Lacy E.
Manipulating the mouse embryo. A laboratory manual. 2nd Edition (1994). Cold Spring Harbor
Laboratory Press.

The transgenic proteins may be ubiquitary expressed. Preferably, the proteins encoded by
25 the first and second transgenic DNA sequence are expressed in the neurons. More preferably, the
proteins encoded by the first and second transgenic DNA sequence are expressed in brain-tissue.

Preferably, the proteins encoded by the third and forth transgenic DNA sequences are expressed



10Figure 6 shows a picture of the PCR el ectrophoresis gel to detect the
quadrupl e transgenic in progeny of B6. Mabl | xB6. PS2APP m ce. Lane 1: marKker,
|l ane 2 to 7: progeny mce of B6.Mabl 1 xB6. PS2APP mce.lgH |gH specific
PCR fr agmWenamigges? | gL specific PCR fragment. PSEN2: HS/RZI$Y&FEci fic PCR
fragnment. Figure 7 shows a \Wstern Blot of brain honogenate from
B6. MAB 11, B6.152 and 15 B6. MAB11. 1523 ce probed for APP. B6. MABll: nouse

transgenic for the heavy and |ight chain of MAB 11. Bg. 152: nouse

t r ansgenyEpheid tismse. ViRfe praferapiyaiprrieins epcogis hplhg tirdpsd & £§¢3sgeni ¢ for
t he he [ ' f far. NEd1d) / APPswedi sh.  APP:
Anyl oi g\%ﬁ} %@g?’rlsc%srgg%rcgé}gésﬁ? 91(?10[%%' - g?dr:ﬁ?ziﬁhflfa lr}r(g%%&%bet a. Beta anyloid
peptide. 20Figure 8 shows fluorescence microscopy images of tissue section
of the froRheatransgamicenonatfunygn) am:yqdec}esmimdlabwearng:g&mr@lmg@em@ymm 1),

PS2( N1411) /| ARP I ransgeni ¢ nouse (B6.152) and the quadrupl e nouse
transg&%}%u@w%mn%%%ggay&and light chain of MAB 11 and for P52

(NI411)/ APPswedi sh (B6. MAB11. 152). The mice were 8 nonth old and the
sectiions were stained with a nurine anti-Ab nonoclonal antibody (BAP2/ Al exa
555 conjugate). The 25 transgenic expression of MABI 1 in the quadruple

t ransgeni cy;npuse conpl etely prevents plaque fornmation. Figure 9 shows

fl uorescenpsem' croscopy i mages of tissue section of the frontal cortex of

w | dtype, Mabl| transgenic nmouse (B6. MABI 1), PS2(N1411)/ APPsw doubl e

t ransgeni c Thouséruple tranBg:niconyusa asldeshebegiabay uganderpsedsas amedel faieamest t he
heavy apgd l,i.ght_ chaj. f - : j

(56, wnghie (i Rita ori SRty BERel AR AL IR i SRIE IRRRR S

2009/ 056 RéntkCabt ERR QASHdI0 88 THe onkét-and paicnmd! Wil dmytitidofis mwi muriie ATherodglpr essi on

of MABL1l in the quadruple transgenic se conpl et el reve l.ague

f or Hht ijséﬂ‘f? the transﬂgp’éﬁf‘ 3 & 1RO er&?tﬁﬁg% §?“SE§‘§? g%%ﬁ%@%bgzalg;b%ﬁga@ur ed

| evel s effct bEERbNit B6atmienOwiMBihtrapButie| ssibEdyWut el fanexahiphabe ! biabbd
transgeni ¢ nouse and the quadruple tr%gfagem C use Bl11l. 152)

. (A 5 (B6.
(B). Ddetemningt Alsegtisefacion spmblsad laxels and BrpEncets and et Al eSS & capt ured by
AP anti : i1Isd.py an Fc specific detection antibody--, (ii) human
| gG casgg%é%ﬁgfg[g%&f@-huﬁan | gG (H+L) and detected by an (H+L) specific
detection antibody --s-- and (iii) hurman 1gG captured, by anti-human 1gG
(H+L) and Bethsemes. thy quadrymie Sprosgeic ponyRyRYY Walé’md?%é?ﬁy above §@; gure 11
sho | i oAhLE « POIROEAALE MO AUAHR SrdafRiiR gENi C MDUSe
BGﬁBﬁyﬁ%%Eiﬁg&lc\%Bﬁ trggthsae‘nilc nouse BE?. MABI1 oen a ﬁgn-transgeni c
backgr duzidinieE5 7Bl witliobkeman antibéds. human | gG Mabl | . For deternining the
measurabl e m ni mal anount of Mbll, the anti body was added at different
concentrations (10, 3, 1, 0.3, 0.1 and 0.03 is/nl) to the brain honpbgenate
of the non-transgeni c nouse B6 (C57BU6). Plasnma withdrawn fromthe 15

non-transgenic nouse is the control for Mabll in the peri pherg.
Having now generally described this invention, the same will become betier understood by

reference to the specific examples, which are included herein for purpose of illustration only and
20  are not intended to be limiting unless otherwise specified, in connection with the following

figures.



Figure 12 shows a western blot of brain honbgenates from 16 nonth old mce
probed for A The brains were taken from non-transgenic w | dtype C57BU6

m ce, of quadruple transgenic mce B6. MAB11l. 152 and PS2(N141l)/ APPsw doubl e
t ransgeniwGo@os®286. 152. In the first | ane MABl11l was addedzogosempl e buffer
wi t hout brain honbgenate as negative control. 20Fi gure 13 shows a graphical
representation of nmeasured unsol ubl e-beta (Abeta40 and 42) after AP

di ssociation in the brain honbgenate from B6. 152 and B6. MAB11. 152 mice (in

ng/ ng br ai higured- 4: PS2(N1411)/ APPsw doubl e transgeni c nouse (B6.152): 1 = 4
nmonths old; 2 = 8 nonths old, 3 = 12 nonths old, 4 = 16 nonths old; 25 5

-8: quadru tyr J 1%%@% : = . = 8

nont hs ol dE&@%@@%EélﬁgﬁgFg&%@g& nél}letl}ﬁ%ﬂ Bfog?ssgém%gﬁgg%gr eﬁ]g{g%rur ed in
f emal egratéicdhB)leAlmeaitd 2f te dyer edretasesvat diviated (€)o vbetase, 40 P vecasgtaseett vi n
female mce,, 30 D) Abeta 40 neasured in male mce. WO

2009/ 08%" / EP2008/ 008971 -17- Fi gure 14 shows confocal scanning

m croscopy i mages visualized as maximal intensity projection of cortex
sect5 ons t Bigam X dhows 8 6cHARfid repbRemtatidnl of-thenamiyl okt paccwesdr proteuv@RHY| ar anyl oi d
deposits and endothelial cells. . Figures 14A and D show BAP2 stai ni ng of
oyt oi dGEpBe: APE fah e eredlid BFSaE Fe AT EHEROR o PEPA Lvol y.
For cogpakd within thel ABEQSohdB Addeheriic S Wrid @ 1eHISNitbduAd] QPPafangapiohl ari es by
CD31 (endothelial_ cell narker% staining_at | ow and high magnification,

r especeiyloidpgenis Gripaning dragmgni-FUrRRR PEARO IS QS dbts EREMARIDY SoTCBEh st ai ni ngs.
Fi gure 0 I 2 Iy i : i i b maxi mal
R S S R T s s i R i TR
andilsi nefues & thefbsgmninglod the Afrderosinehd genswatesi acdibriesaplubled¥-jerminys APRfuasir upl e

show BBy w8 PLARASeEC telfe asRenel89) Minh R Rt BRmieC BRRITS) *° ©

(endot fregmardt bg &lskcramsekgngrass Aifn Chgyvagdeibyyrsecrk e amndulBpk hyesactetagesren gpaallt

channel . of bt ) 5.21,1L095 . ©.2099 BRP 23K, EF2008/ 008871 18- "Exarpl es:

Cell membrane; ] APPS, B Ap, M CTF

15 Figure 3 shows a schematic representation of the genetic constructs.

A) Construct comprising DNA encoding human betaAPP751 with K60N, M671L substitution
(human SAPP751-SFAD) embedded in the mouse Thy 1.2 glycoprotein gene (MThy1.2). KPL
Kunitz protease inhibitor domain; AB: beta amyloid peptide; EI: Exons [; EIl: Exon II; EIV:
Exon IV; ATG: start codon; TAG: stop codon.

20 B) Construct comprising the DNA encoding a mutant human presenilin 2 with N141 substitution
(hPS2-N1411) embedded in the mouse prion (pPrPHG). E1: Exon 1, E2: Exon 2, UTR:
untranslational region; ATG: start codon; TAG: stop codon.

C) Construct comprising DNA encoding the heavy chain of the human antibody IgG1.1 (Mabl1)
directed against the beta-amyloid peptide. MHC-I: H-2k promoter region, VH: Variable regions

25  of the heavy chain of the antibody, CH1-CH2-CH3: Constant regions of the heavy chain of the
antibody, IgH enhancer.: transcriptional enhancer element of the murine IgH gene
D) construct comprising DNA encoding the light chain of the human antibody 1gGl.1 (Mabl1)
directed against the beta-amyloid peptide. MHC-I: H-2k promoter region, VL: Variable regions
of the light chain of the antibody, CL: Constant regions of the light chain of the antibody, IgH

30 enhancer: transcriptional enhancer element of the murine IgH gene



Commercially available reagents referred to in the exanples were used
according to manufacturer's instructions unless otherw se indicated.

5Exanpl e 1: Transgenic constructs (Fig 1) APPSwe construct: The cDNA
encodi ng vmonewomAPP751 was donated by Prof. D. Gokl gabectT/EFes/@sedi sh
famlial AD double nutation (SFAD, K670N, M71L substitution) was

i ntroduced by site-directed nutagenesis. The Thyl. 2- huPAPP751SFAD transgene
was generated by insertion of the approxinmately 2.4kbp huPAPP751 SFAD cDNA
fragment (Bige 4éholvDid@Entife codinglsaplehclaSEQ2II238N 10§ oAb hXO&ORI) gernd 0 t he

Xhol site_of an expression vector containing nopuse Thy-1.2 glycoprotein
gene afRFcHrdRbBRan AdEey clpsdpioshe expreaggionyepyor pHHES @Wé%%ﬁxﬁféﬁﬂ% has a
6. 8KDD NObhei AR nac R B ASferl TS G FOX aﬂ#ﬁﬁgﬁ% BBy dGabSle @ .. (1996)
Expression of APP In transgenic mce: a conparison of neuron-specific

pr onot &elew thiecmrbpaplinggequynde? Theg Stop@0don\s shedwilip betd. dkader §eh@&@) is shown

Ti s§1e53ﬁechfi - oLo) trol elenents of the 15 Thy-1 gene. EMBO J 9:833-840) in
whi Re 29 8R 6”§am -Xhol fragnent |ocated on exons 2 and 4 was repl aced
by the Xhol cloning site. Partial sequence of the construct is given in
SEQ | D NCFigdhre(I\sholve dicietieige chditfgG2queMdiINEGPID AC: ML P3f7t8e haaaroly @2genéd. 1993) ,
nmouse Thy-1.2 gl ycoprotein gene (Xbal-Banl), Nucl eoti des 2603-4982, hPAPP751
SFAD Blsl!ﬁ‘ftfé?cff’f@ﬁ’éﬁ?‘%b)‘-s, Cl%@dXG@QW"(P%S%’F wa@ﬁsﬁéoéf)f lrapsgeng SXPIATHAN- wi t h
K670N, e t - - AC M

27. 4. 13@%5’ %’%&"ﬁa\qﬁ %ﬁg sdif??’”(rg'z%ﬁus?%/)gpc S A S

mut at i belowithd dorgeponime seqhgoesd The start andhsiomepdeSENShoBNAM PEEQ I D NO. 9, AC:
L43964). For expression in transgenic mce, a vector based on the nouse

pri gene i ; ; r .. 1996) .
A 01 N R A28 SREERE ok R RincBhorfs eel 10 e B @R bie Sandlentc

del et edh pogeny e Bé4dvdab1byBaPERABR eni@5SL8eel: meirkee, lafth2topt: @semeny mite2fcodi ng

. b I end Li . e ed, . ¢
he i nEBARI S PRLEPr Rt M REat PR PRRRREN IR i R GRS ©
i Mruno @SBRI PSING LY spdeRWBCK agmertl- 1) of the isotype yl (SEQ ID. NGO 10)
and a cDNA encoding a light chain (L) of the isotype x (SEQ ID. NO 11)

and with specificit r _hupan tide were r Met.al.,

At - oyl ofFsd erda Wregh B of Bal HBmsEr Sk oA T 00 e conG. wer
anplsi f Bed1AB1R1 £2GRick adHel @6t AMD 2009/ 056257PCT/ EP2008/ 008971 - 19- using the
primers in Table 1. rimers contain a Sall (or conpatible Xhol) site

The 5§
and t h86MAR] | mpguse Hwﬁg%niﬁfogﬂﬁabﬁawm(d&égh&m@ﬁlﬁﬁ@ ByBeripzspewses or direct ed

i nsert kol Ait RortPR (RBERAPPWRLED! BERIABET 52: Hous@ﬂan@éenﬁq fbr ﬁl%lhlaawtyqn_@r ance to
M ca encoged antigens in T cell receptor V beta 8.1 Chain transdgenic m ce.

Enbo Jlightghain of M) B 1p and fg P32 (N14HHAPPoRdishpAPP| A0y DhpRscwisererrdtbinsETH

enzyma :]tgﬁ%’h&if&gﬁ’eWé%BF’%?%Q?E’gﬁ%giréééhgy enzynmes Sall and BatnEll, and then

i ndi vi y inSer spondi ng sites of the vector pHSE3'.
The expression of the Ig cDNAs in pHSE3' is driven by the nmurine pronoter
of 20he M - Higure[8z6bgws$ flgerngsencel mzfoseapy images o€ Hssup yedtion ofitheifreatal gpridxgéne

enhancey ' of i I I c

ol or anidtBE N1 Tanenl Aoy PRI {APELEEM goufle Bgent il

t r ans gEds. E52 andethe Godiouple mb88tran8fe)c fopthe heavy and light chain of MAB 11 and for
P52 (N141I)/APPswedish (B6.MAB11.152). The mice were 8 month old and the sections were
stained with a murine anti-Ab monoclonal antibody (BAP2/Alexa 555 conjugate). The

25 transgenic expression of MABI1 in the quadruple transgenic mouse completely prevents plaque

formation.

Figure 9 shows fluorescent microscopy images of tissue section of the frontal cortex of
wildtype, Mab11 transgenic mouse (B6.MAB11), PS2(N1411)/APPsw double fransgenic mouse
(B6.152) and the quadruple mouse transgenic for the heavy and light chain of MAB 11 and for

30 PS2 (N1411)Y/APPswedish (B6.MAR11.152). The mice were 8 month old and the sections were



10 719-27.]. This expression vector ensures high | evels of production of
the correspondi ng inserted gene products in T and B | ynphocytes of the
transgenic mce ([Pircher, H, et al., T cell tolerance to M sa encoded

ant i gens wo 2dosmedaky receptor V beta 8.1 chai n transgenipermre@sodsoho J, 1989.
8(3): p. 719-27.]1). The entire expression cassette, including (fromb5"' to
3'): the H 2k pronpoter, the inserted-t®NA, the poly-A and splice sites and
the g H gene enhancer el enent, 15 was then excised fromthe vector by
neans  cfairfed siithithibflavin SnTlygwexpeastioniol MAB! in dindyadaplsengghicpneust i cati on, and
prepared i n adequat e oncentratlon for mcroinjection into fertlllzed
nmouse 68@9[1 Iefi"wgg/iﬂﬁquﬁ Or$UPAM Tri sHC1/ 0.1 nM EDTA, pH 7). The codi ng
potential of the cDNA was confirmed by sequencing the entire cDNAs encodi ng

the anti - ARigugt H shoths b gB@hiRSE reﬁeédam:oﬂameﬁeﬁwem dasitnah ¢4G.,aR.MABe1 (i n

bold) SE. IDNo Gl 11S alf 5rl ,
5" - A DSOS EORTEANREA e pupe (Aredie)auadruple TRISEERF SPUES' 1gH)

oo 1 5 I gL
2 ARSI TR e ianio L COHIEQ. 1Ryt S HENRER

by AP antigen and detected by an Fc specific detection antlbody—‘“ (i) human IgG captured by

anti-human IgG (H+L) and detected by an (H+L) specific detection antibody ~&— and (iii)
human IgG captured by anti-human IgG (H+L) and detected by an Fc specific detection
antibody —#,

10 Figure 11 shows a Western Blot of brain homogenate from quadruple transgenic mouse
B6.MAB11.152, the Mabl11 transgenic mouse B6. MAB11 on a non-transgenic background
(C57Bl/6) probed with for human IgG Mabl1. For determining the measurable minimal amount
of Mabl1, the antibody was added at different concentrations (10, 3, 1, 0.3, 0.1 and 0.03 pg/mi)
to the brain homogenate of the non-transgenic mouse B6 (C57B1/6). Plasma withdrawn from the

15 non-transgenic mouse is the control for Mabl1 in the periphery.

Figure 12 shows a western blot of brain homogenates from 16 month old mice probed for
AB. The brains were taken from non-transgenic wildtype C57B1/6 mice, of quadruple transgenic
mice B6. MAB11.152 and PS2(IN141I)/APPsw double transgenic mouse B6.152. In the first lane

MAB11 was added to sample buffer without brain homogenate as negative control.

20 Figure 13 shows a graphical representation of measured unsoluble Abeta (Abetad4( and 42)
after AB dissociation in the brain homogenate from B6.152 and B6.MAB11.152 mice (in ng/mg
brain).

1-4: PS2(N141I)/APPsw double transgenic mouse (B6.152): 1 = 4 months old; 2 = 8 months old,
3 =12 months old, 4 = 16 months old;

25 5 - 8: gquadruple transgenic mouse (B6.MAB11.152): 5 =4months old; 6 =8 months old, 7= 12
months old, 8 = 16 months old.

A): Abeta 42 measured in females mice
B) Abeta 42 measured in male mice
C) Abeta 40 measured in female mice,

30 D) Abeta 40 measured in male mice.



5' - ACGTAGATCTCTAACACTCTCCCCTGITG 3" Bgl Il (AGATCT) 15 WO

2009/ 056257PCT/ EP2008/ 008971 -20- Exanple 2. Ceneration of Transgenic mce
Generation of B6. PS2APP transgenic mce (line 136.152): Transgenic ani mals
wer e genewategh@gsential ly as descri bed previously (Hegamredsoawth Lyacy E.
1995. Mani pul ati ng the nouse enbryo: a | aboratory manual. Ed 2. Pl ainview,
NY: Col d Spring Harbor Laboratory). 5i%ector free linear fragnents,
carrying Thy-1-huAPP751SFAD or Prp-huPsen2(N1411) constructs were mxed in
a 1:1 rati igardl43Hone ctifecd edinhinp itfeb@pp apdslidhaliotd Ao Blih6] iajegsityes. After
HICFOInjeCthH vi abl e, zy%gte %ﬁ%e i.npl an éed iinto the OVI ucts of
pseudoﬁf%@‘ﬁﬁ’ﬁto BRTtSB ARStiong Ll o & gpuitis-BrmprostanedipLyietides in the
ger m i ng, m&d&ﬁa@&weﬂdétﬂamﬂeu@r PSR 10X HeTeGbWatu Bl sthillbiglof aRsRGNES by
PCR It i's generally assunmed that co-injected 10 transgenes In grate into
t he sarﬂép@ﬁmnﬁgromalat owtand (highantgnsfication, regpattively- Borwoparison, Figures 4&

Sch t |on

st ot g Fapoy T yeibuicnae PRGNy cH¥] BRI Mk ng 3L B

1, 31- 3'hjgh magnifBatien,atspeciively. Bigvell4Clanfi &rshow A3 gEdd ¢thnandgefbah mamﬁ)gs The
transgenic animal s were generated as described previously in EP—A—1748294.

o e o MRS R AR o8 RABRLR, Bk UG PIOLS B Fensi o g
for t herdjgitioanskeh figanhs dﬁiﬁﬁ&ﬂfmﬁ@ﬂm B6 .1 bEmpueViAad £) ant sihgla coifdd] blanenst r uct )
to obtain the B6.Mabll _ animls. Aft m cr Qi Lon,_viable zygotes were
ot antBRESSHE B COHER GORRIE (Mt SHOBIRR G 6 SRS bEPES i Eher <.

| nt gPr aédofitioRS Fikiies 152008 SRSy Bm:tz h&uﬁﬁ‘% & dri\Bo MRS SRS, tfeglueﬂmdlﬁ progeny
by detection of "the transgenes b i s generally assuned that co- 20

i nj ect sBow (a3 depdeths ligheelh gages) ﬁtfmuag tﬁﬁ@r% affe apdhF shays bsamergqd dbapmlsetfbeek PA,
Agui | anzfosd9u %LE Hanten G Schaffner DL, Patel P, Lebowitz RM and

Li eberman MW 1991. Coinjection strategy for visual identification of
transgenic mce. Transgenic Res. 1, 31-37). In total, 5 double transgenic
m ce bearing both the transgenic IgH and L genes and 1 single transgenic
nouse bearing only the I gH gene were generated and bred. 25CGenerati on of
B6. Mabl | . PS2APP transgenic m ce (Line B6.Mabll.152) Tansgenic m ce




havi ng both the transgenes for Mabll and the human PSEN2nut and APPSw
transgenes were generated by crossing nal es heterozygotes for the Mbll
transgenes with fermal es honbzygotes for huPSEN2nmut and huAPPSw transgenes.
The resul wiongesaise@eny is either heterozygote for all tanSaRR\GP

het erozygote for huAPPSw and huPSEN2 only. WO 2009/ 056257PCT/ EP2008/ 00897t
-21- The presence of the transgenes i-$8detected by PCR anal ysis using
genom ¢ DNA isolated fromtissue biopsies taken on 10 days old mce. The
fragments amakiplésed are specific for the transgenes and do not cross-react
wi th endogenous DNA sequences. B6. PS2ZAPP ni ce (APPswedi sh- PS2nut doubl e
transgeni c g ce):. [The priners AAG,5 TAT CAG AAG 0-3'
(SEQ 1D .Ong?gr%%ﬁllv %‘aﬁﬂ‘t’f@&@‘ﬁ*ﬁmﬁ?@ @.ﬁ?@ S@“@@ése%%@fd’(ls@b ID NO
6) are hsfghch@erdiMuutions uRRZRhdrivaginéat@er | appi ng huAPP and nmuThyl
sequences. Simlarly, the primers 5 -TCA I 1G OCT TOT GIC TGA CCC 1-3' (SEQ

ID NGO 7) and 5'-GCT TTC AAC GIC AGT AGDO ACA A-3' (SEQ ID NO 8) are used
to anplify a 327bp fragnment overl appi ng huPSEN2nmut and prion 10 sequences.
The huPSEN2 and the huAPPSw transgenes al ways co-segregate. The PCR

reacsion waExapplfl0TiRbgeisit Bshstifudéd (Frbout 100 ng) of total DNA obtained from
toe clipping tissue |n PCR reactlon with the followi ng conditions: 3 mn

at 95, SSXA%% sec éD 60, 1 min at 721, 5 mn at 72. The
PCR- anpl i f i mﬁ\f’wg@f g %ﬁ@@%hlf%ﬁnﬁwmwdpwﬁk@é% -and of 327bp
for they, ma%ab&rmmagh%ﬁlﬁawm%hm %ﬁ;tdt{&ngsﬁal?{ﬂr %&‘6'&%‘ SAbstiRs g'\’ab' 1

m ce (Mobil "doubl e transgenic mce): Pups omt ese mcrolnjected
enmbr y osvasepteodvesddoyrsisg-dirosted metagq:iesan'ﬁe By 1 2AeBAPRITS PR3 taysgamplvad yi ng

oed nrEETTAGH LR PRCh S FerToRimpiel) SR BAAREIT SEADSEN Areacudshg, 1111
(abpyt @Q@ong)nuaaoddas 8- 2By rolt: @tms@dg)f hRThd ﬁtﬁoxtﬁd[e of 52.55 %@ﬁé’s&o?ﬁreggg reaction

with the foll owi ng conditions. m n ‘at 90, sec at
64, 90 02@3% ragusy 2hy-12 gﬁq«w@ﬁewgenemé Ppmta‘r{ﬁEQf [ RCOINAE MIgAEIE Shisf  about

1270 g S 0SS O e
fr agmerﬁw%lf@prbmonlg ARPge trendginit M%'ﬁcﬂ&kﬁi@ﬂ%ﬂiﬁéﬁﬁx@éﬁc 3
Neurobiol Aging 17:183-190; Vidal M, et al., (1990) Tissue-specific control elements of the
15 Thy-1 gene. EMBO J 9:833-840) in which the 1.5kbp Baml-Xhol fragment located on exons 2
and 4 was replaced by the Xhol cloning site. Partial sequence of the construct is given in SEQ.
ID NO: 4 (Nucleotides 1-2602, MMTHYGP, AC:M12379 (as of 27.4.1993), mouse Thy-1.2
glycoprotein gene (Xbal-Banl),Nucleotides 2603-4982, hBAPP751 SFAD (Smal/HindITl-
Blunted, 2400 bp), AC:X06989 (as of 09.01.2003), (nt:32-2400) with K670N,M671L,
20 Nucleotides 4983-6112, MMTHYGP, AC:M12379 (as of 27.4.1993), XhoI-PolyA site (exon IV)

PSEN2mut construct: The FAD mutation N1411 was introduced into a huran PSEN2
¢DNA (SEQ. ID NO: 9, AC: 1L43964). For expression in transgenic mice, a vector based on the
mouse prion gene was used (pPrPHG) (Fischer et al., 1996; Borchelt et al., 1996). A KpnI-Narl
fragment, encompassing the prion gene coding region, was deleted and replaced by a unique

25  Scel site. The presenilin 2 coding sequence was inserted by blunt-end ligation and verified by

sequencing of the insertion sites.

Mabl1 construct: A cDNA encoding an immunoglobulin (Ig) heavy chain (H) of the
isotype y1 (SEQ. ID. NO: 10) and a cDNA encoding a light chain (L) of the isotype x (SEQ. ID.
NO: 11) and with specificity for human Ab peptide were used [Bardroff, M.et.al., Anti-amyloid
30  beta antibodies and their use. W0O03070760]. The cDNAs were amplified in a PCR reaction



1270 bp 16 01.0501 5' TGTACTCCTTGCCATTCAGC-3' 17

5H2KP5" - ATGAATTCACAG TTCACTTCTGCACC-3 16 I g L gene 660bp

K. 445" - GCTCATCAGATGGCGGGAAG 3' 18 Table 2. Priner sequences for detection
of transgeness/ 056257 PCT/EP2008/008971
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15

20

-19-

using the primers in Table 1. The 5" primers contain a Sall (or compatible Xhol) site and the 5°
primers contain a BamHI (or compatible Bglll) site for directed insertion into the pHSE3" vector
[Pircher, H., et al., T cell rolerance to Misa encoded antigens in T cell receptor V beta 8.1 chain
transgenic mice. Embo 1, 1989. 8(3): p. 719-27.]. The PCR-amplified cDNAs were first
enzymatically cut with both restriction enzymes Sall and Bamtl, and then individually inserted
into the corresponding sites of the vector pHSE3". The expression of the Ig cDNAs in pHSE3' is
driven by the murine promoter of the MHC class I gene H-2k and enhanced by the murine Ig H
gene enhancer located 37 of the cloned genes [Pircher, H., et al., T cell tolerance to Misa
encoded antigens in T cell receptor V beta 8.1 chain transgenic mice. Embo J, 1989. 8(3): p.
719-27.]. This expression vector ensures high levels of production of the corresponding inserted
gene products in T and B lymphocytes of the transgenic mice ([Pircher, H,, et al., T cell
tolerance to Mlsa encoded antigens in T cell receptor V beta 8.1 chain transgenic mice. Embo J,
1989. 8(3): p. 719-27.]). The entire expression cassette, including (from 5" to 3°): the H-2k
promoter, the inserted cDNA, the poly-A and splice sites and the Ig H gene enhancer element,
was then excised from the vector by means of restriction enzyme cut with Xhol and agarose gel
purification, and prepared in an adequate concentration for microinjection into fertilized mouse
oocytes (2 pg/mi in 10 mM TrisHCV0.1 mM EDTA, pH 7). The coding potential of the cDNA
was confirmed by sequencing the entire cDNAs encoding the anti-Af Ig H and L genes.

) Restriction site |SEQ.
Primer name |Sequence
(in bold) 1D No:

G1.118alfor Sall

3-ACGTGTCGACGCCGCCACCATGAAACACCTG-3’ 12
(5'1ghH) (GTCGAC)
Gl.11Bamrev BamHI

5-ACGTGGATCCTCATTTACCCGGAGACAG-Y 13
(3'IgH) (GGATCCOC)
K.11Xhofor Xhol

5-ACGTCTCGAGGCCGCCACCATGGTGTTGCAG-3" 14
(571gL) (CTCGAG)
K.11Bglrev Bglll

5 -ACGTAGATCTCTAACACTCTCCCCTGTTG-3' 15
(3'1Igl) (AGATCT)

Table 1. Sequences of cloning primers.
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gama chai n and kappa chain, respectively, are added to the huPSEN2 priners
(SEQ | Dwdzoedosns 8) in a nmultiplex PCR reaction. |nptherpnessrae of all
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nonocl onal anti body (BAP-2), which was conjugated to Al exa488 fl uorophore
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tested in the F1 progeny by detection of the transgenes by PCR. It is generally assumed that co-
20  injected transgenes integrate into the same chromosomal site (Overbeek PA, Aguilar-Cordova E,
Hanten G, Schafiner DL, Patel P, Lebowitz RM, and Lieberman MW, 1991. Coinjection strategy
for visual identification of transgenic mice. Transgenic Res. 1, 31-37). In total, 5 double
transgenic mice bearing both the transgenic IgH and L genes and 1 single transgenic mouse

bearing only the IgH gene were generated and bred.

25 Generation of B6.Mabl1 . PS2APP transgenic mice (Line B6.Mabl1.152): Tansgenic mice
having both the transgenes for Mabl1 and the human PSEN2mut and APPSw transgenes were
generated by crossing males heterozygotes for the Mabl1 transgenes with females homozygotes
for huPSEN2mut and huAPPSw transgenes. The resulting progeny is either heterozygote for all
transgenes or heterozygote for huAPPSw and huPSEN2 only.

30 Example 3: PCR analysis



m ce and B6.152 mce (20nonth ol d) were prepared as described above for the
8 nonth old animals. The tissue slides were stained as follows: 1.
rat/L anti-nouse CD31, 10.0pg/nl (Serotec, ID: 1102) in PBS, pH 7.4 + power
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rinsed with DakoCytomati on Wash buffer (Tris buffer sodiumchloride
solution + Tween 20) 2. goat/antl--rat | gG H+L) ALEXA 488, 1: 100
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(Amersham followed by ECL detection system according to the nmanufacturer's
i nstrué¢iedns (Amersham . Abeta neasurenents

PCR assay ({Primers PCR fragment | SEQ. ID.
SH2KP S5-ATGAATTCACAGTTTCACTTCTGCACC-3" 16

Ig H gene 1270 bp
(G1.0501 5-TGTACTCCTTGCCATTCAGC-3" 17
SH2KP 5 -ATGAATTCACAGTTTCACTTCTGCACC-3 16

Ig L gene 660bp
K.44 5"-GCTCATCAGATGGCGGGAAG-3’ 18

Table 2. Primer sequences for detection of transgenes.

25 MABI1.PS2APP mice (Figure 2): The primers 5’- ATG AAT TCA CAG TTT CACTTC
TGC ACC-3’ (SEQ. ID NO: 16) specific to the MHC promoter regions and the primers 5°- TGT
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t he supernatant was neasured using the BCA protein Assay (Pierce, USA).
A1340 and Ap42 levels in brain honmpbge#ates were determined using |iquid

phase el ectrochem | um nescence (LPECL) as described in Czech et al. (J
Neur oc H‘eﬁﬁ CeOAGC CAT(HOA G2R39BE(BEY NBrli7pdnd/s -GED Q@Tp@AMBG &1G@ Géefads

Bi t m T cl 5%
(BSIA\,OV(la gib;gg 'I‘kﬂ @Sjﬁﬁec}ﬁhg(sgasa%fn%gral n exg PREGY Chglln fes"egtlgeyf Ig? deér)oom
te(rjrper mmammz 5ﬁnais (SEQH@BI?@ aand QﬁnﬁmwﬁiplbﬁBEReéhcaﬁﬁIlbdﬁllﬁ!&eﬁc&E\IO bi o
an BAP 4- ta A01-40, G6El 0 24- etection
or A g Sphaiinds.f PO R drerat oves art i 37 . S0kp iad A g Ty vas
quang i ft&eqdlpggmgm@ﬁu M%{zy EaiVBaPha hil ZEhg IR BhdiBlr@%BEkes) resgeeiifey. ent dil utions

of brain honpgenates with assay buffer were nmeasured to assure |inear

si gnal response_and _conpared agai nst_synthetic standard Al3 1-40Q and AO0l-42
pepti des (BagRERyeactign Wasjerigege ggm%‘?qwti%%na)ﬁf INEOMA obtagsA &t r ati on

of 1 ”%erﬁhppﬁéhgéﬁ@tﬁ@m@acﬁoﬁrvﬁﬂl tixé ﬂﬁﬁa'&mi’gtconﬁ%s Fesilat §5‘35@x Eg)ggg@ﬁsed as
ng/ mg of braih honbgenate referrin o he standard curves of Apl-40 and
%\I\B‘? 4

AP1- 42 95%,d8pexcatitd I8 seam g2l & mim gt wpifiphDYdpirigmanes ¢fge7apokach

2000/ o&RE SE A RO SR PRGRES oMb B o et Tl s R P2 e I,

B6. ab rhnebiesniesmectively. Spl eenocytes were i sol ated from m nced whol e spl eens
by passing through a 704M cell strainer and serially diluted for RNS
extraction. Brain sanples were taken with | aser m crodissections from
cortex, cerebellum and subiculum were provided collected into 5

RNAl ater(r). RNA was extracted using the RNAeasy kit from Q agen. PCR were
per f or med kirplt helmBuenchisei¢miPrpbe RT- PCR Kit (Q agen). The TagMane Assay
(Applied Biosystens Inc) was performed according to the instruction of the

oot Bl BESREE L B WAL S A S b0,
ABl basedsRSHENIK 1 ARPSL doobls trpnsgamid rxtumh@nddl@ﬂém}(l}fmgfm/fabm owedeupy ABI
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PO e morsinal thicloness G20 miztometdh at THC uding hheica (3050 S cryviat and mauntad 22
on Superfrost Plus TM slides and stored at -20°C. Staining of amyloid plaques was done by state
of the art immunofluorescent staining protocols or staining with Thioflavin-S, a dye specific for
20 amyloid plaques. Briefly, sections were hydrated in PBS and treated with 100% acetone
precooled at -20°C for 2 min. Washing with PBS was done twice for two minutes followed by
blocking of unspecific binding sites by incubation in 2% bovine serum albumin and 2 %
ovalbumin in PBS for 15 min followed by an PBS wash and incubation with a high affinity
murine monoclonal antibody (BAP-2), which was conjugated to Alexa488 fluorophore
25 (Molecular Probes)w and incubated at 0.5 mg /ml for 1 hour at room temperature. Staining with
Thioflavin-S was done at 0.0125% in ethanol/PBS (40/60 vol %). After rinsing the slides in
bidistilled water glass coverslips were mounted using fluorescence mounting medium (53023,
DAKO). Results of 8 month old B6.MABI11.152 and B6.152 with littermate controls are shown
in Figure 8 (BAP-2) and Figure 9 (Thioflavin-8) and demonstrate a complete absence of amyloid

30 deposits in B6 MAB11.152 mice.



given in table 3 and 5. 15ave AC p SD AA % of APP dlgHCX 4.17 1.32 0.055
5.5 dlgKCx 2.41 0.58 0.188 18.8 dlgHCb 4.23 0.75 0.053 5.3
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The tissue slides from cortex and near hippocampus from B6.MAB11.152 (20month old)
mice and B6.152 mice (20month old) were prepared as described above for the 8 month old

animals. The tissue slides were stained as follows:

i. rat/L anti-mouse CD31,10.0pg/ml (Serotec, ID: 1102) in PBS, pH 7.4 + power
5 Block (1x) +10% goat serum (pH7.4), 1h incubation at room temperature, 3x rinsed with
DakoCytomation Wash buffer (Tris buffer sodium chloride solution + Tween 20)

2. goat/anti-rat [gG(H+L) ALEXA 488,1:100 (Molecular Probes, ID: 1254) in PBS ,
pH 7.4 +10% goat serum (pH7.4), 1h incubation at room temperature ; 3x rinsed with
DakoCytomation Wash buffer {Tris buffer sodium chloride solution + Tween 20)

10 3. mouse/BAP-2a ALEXA 555, 5.0ug/ml (EM Labor, ID: 1296) in PBS, pH 7.4 +
power block (1x) +10% goat serum (pH7.4), 1h incubation at room temperature ; 3x rinsed with

DakoCytomation Wash buffer (Tris buffer sodium chloride solution + Tween 20)

The slides were stained for 5 minutes with DAPI, then rinsed 2x with DakoCytomation
Wash buffer, then incubate for 30 minutes with 4 mM CuS04.5H20 in 50 mM CH3COONH4
15 pH 5.0. After rinsing the slides in bidistilled water glass coverslips were mounted using

fluorescence mounting medium (S3023, DAKO).

Results are shown in Figure 14 to 15. In the cortex of B6. MAB11.152 mice there are
occassionally vascular amyloid depositions at thin capillaries. However, of B6.152 mice at the
same age showed no no vascular amyloid around cortical capillaries. At larger vessels, like the

20 meningeal and ventricular vessels there was no obvious difference in the degree of vascular

amyloidosis observed between B6.MAB11.152 and B6.152 mice.

Example 5: Western-Blot analysis and Abeta measurements
Western-Blot analysis

25 I5pg of total protein extract was fractionated by SDS-PAGE and subsequently transferred
onto a nitro-cellulose membrane (Amersham, Hybond). For AB detection, membranes were
heated for 5 min at 95°C in PBS (8.1 mM disodium hydrogen phosphate, 1.5 mM potassium
dihydrogen phosphate, 137 mM sodium chloride, 2.7 mM potassium chloride) to increase



digkCll 293 0.69 0.131 13.1 dligHSub 4.32 1.12 0.050 5.0 dlgKSub 2.71 1.32
0.153 15.3 Table 3: Expression of hulgH and hulgK in brain of B6. nmabl
1.152 mice 20 The expression for endogenous reference genes IgMand CD20 in
wi | dt ype #adownsiasygeni c m ce was cel | - nunber dependenttCT@RRaNSHIB9TINE
transgeni c m ce robust and cell-nunber dependent signal for hulg was found.
In the wil dtype nmice no signal was de?%cted vs. assay background (see table

4 and 5).
epitope denaturation and presentation of epitopes, blocked with 5% (w/v) non-fat dry milk in

PBST (PBS and 0.05% (v/v) Tween 20), and incubated overnight at 4°C with the primary
antibody. For detection of APP, the primary antibody W0-2 (Ida et al., J Biol Chem. 1996,
271(37):22908-1) was used at a concentration of 1pg/ml. For the detection of presenilin-2
5 monoclonal antibody PST-20 detecting the amino-terminal fragment was used (Loetscher et al. J

Biol Chem. 1997 Aug 15;272(33):20655-9), for tau antibody, Tau-5 (Invitrogen), for total APP
antibody Anti-APP-CT20 (Calbiochem) and for human APP the antibody WO-2 which is
specific for human APP (Ida et al., J Biol Chem. 1996, 271(37):22908-1). All washing steps
were done with PBST at 4°C. Binding of the primary antibody was revealed with horseradish

10 peroxidase conjugated anti-IgG antibody (Amersham) followed by ECL detection system

according to the manufacturer's instructions { Amersham).
Abeta measurementis

One brain hemisphere was homogenized in 10 volumes (w/v) of 9M Urea, ,50mM Tris-
HCI pH 7.4 containing a cocktail of protease inhibitors (Complete™, Roche Diagnostics GmbH,
15 Mannheim-Germany). Cellular debris were removed by centrifugation at 4°C for 5 min at 1500 g.
The protein concentration in the supernatant was measured using the BCA protein Assay (Pierce,

USA).

AP40 and AB42 levels in brain homogenates were determined using liquid phase

electrochemiluminescence (LPECL) as described in Czech et al. (J Neurochem, 2007, 101(4):

20 929-36). Briefly, M-280 paramagnetic beads (Bioveris) were diluted with assay buffer (50 mM
Tris, 60 mM NaCl, 0.5% BSA, 1% Tween 20, pH 7.4). 50 pl of brain extract was incubated at
room temperature with 50 pl of beads and 25 pl of labeled antibodies (6E10-bio and BAP24-tag
for detection of AB1-40, 6E10-bio and BAP24-TAG for detection of AB1-42) in a final volume
of 250 ui for 3 h with gentle shaking. ECL was guantified using an M-Series M8 analyzer

25 (Bioveris). Different dilutions of brain homogenates with assay buffer were measured to assure
linear signal response and compared against synthetic standard AB1-40 and AB1-42 peptides
(Bachem). AP peptides were solubilized in DMSO at a concentration of 1 mg/ml, aliquoted and
stored frozen at -80°C. Results are expressed as ng/mg of brain homogenate referring to the
standard curves of AB1-40 and AB1-42, respectively. Measurements were done in duplicate for

30 each sample dilution and repeated at least two times.



WD 2009/ 056257PCT/ EP2008/ 008971 -26- cell no. 1GH6_55 |1 GH6_56 CD20 hul gHGL
hul gkC 10000 22.2 25.0 24.9 29.0 24_4 1000 25.5 28.0 28.0 32.2 27.3
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Example 6: gRT-PCR of mabl11 in B6.mab11.152 mice

Spleenocytes were isolated from minced whole spleens by passing through a 70uM cell
strainer and serially diluted for RNS extraction. Brain samples were taken with laser
microdissections from cortex, cerebellum and subiculum were provided collected into
RNAlater®. RNA was extracted using the RNAeasy kit from Qiagen. PCR were performed with
the QuantiTect Probe RT-PCR Kit (Qiagen). The TagMan® Assay (Applied Biosystems Inc)
was performed according to the instruction of the manufacturer. The probes were mulGH6_
Mm01718956_m1 (IgM = B-cell marker), muAPP Mm00431827_ml (reference gene for brain),
huHC_custom (custom-made by ABI based on mabl1 IgGl const), and hul.C _custom (custom-
made by ABI based on mabl1 IgKappa const).

The PCR was run on the LC480 (Roche Diagnostics). The relative quantitation of the
target RNAs were performed by ACt method. Brain microdissections from non-trangenic mice
gave no positive signal for the Mab11 IgH and IgK RNAs. Results for B6.mab11.152 mice are
given in table 3 and 5.

ave ACp  SD AA % of APP
dighCxX  4.17 1.32 0.055 5.5
dighCx  2.41 0.58 0.188 18.8
dighCh  4.23 0.75 0.053 5.3
digkiCk  2.93 0.69 0.131 13.1
digHSub  4.32 1.12 0.050 5.0
digkSub  2.71 1.32 0.153 15.3

Table 3: Expression of hulgH and hulgK in brain of B6.mab11.152 mice

The expression for endogenous reference genes IgM and CD20 in wildtype and transgenic mice
was cell-number dependent. Only in the transgenic mice robust and cell-number dependent
signal for hulg was found. In the wildtype mice no signal was detected vs. assay background (see

table 4 and 5).
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38.0 Table 4: ¢ for B6.nmmbll.152 mice. |GH6_55, 1 GH6_56 =
endogenous |1 gM reference, 5 CD20 = endogenous CD20 reference, hul gHGL,
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cell no. IGHG 55 IGH6 56 CD20 hulgHG1 hulgKC
10000 222 250 24.9 23.0 4.4
1000 26.5 28.0 28.0 32.2 27.3

100 286 31.5 30.8 35.1 30.8
10 31.2 34.7 328 37.9 34.6
1 32.7 36.1 331 38.0

Table 4: Ct for B6.mabl1.152 mice. IGH6_55, ¥GH6_56 = endogenous IgM reference,
5 CD20 = endogenous CD20 reference, hulgHG1, hulgKC = Transgene-specific probes.

cellno. IGH6 55 IGH6 56 CD20 hulgHG1 hulgKC
10000 208 233 23.2 44.5 384
1000 240 26.4 26.4

100 27.2 287 296 38.5 36.3
10 30.1 335 322 381
1 31.9 36.5 335

Table 5: Ct for wildtype C57Bl/6. IGH6_55, IGH6 56 = endogenous IgM reference, CD20
= endogenous CD20 reference, hulgHG1, hulgKC = Transgene-specific probes.

10



cel | no. IGL16_55 | GH6_56 CD20 hul gHGL hul gkC 10000 20.8 23.3 23.2 44.5 384
1000 24 0 26.4 26.4 100 27.2
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Claims

1. A transgenic non-human animal whose genome comprises
a) a first transgenic DNA sequence encoding a human APP Swedish or a human APP London
protein, wherein said first transgenic DNA sequence is operably linked to a first promoter;

5 b)asecond transgenic DNA sequence encoding a human Presenilin 2 protein comprising a
N1411 substitution, wherein said second transgenic DNA sequence is operably linked to a second
promoter;
¢) a third transgenic DNA sequence encoding a light chain of a antibody directed against the
amyloid peptide, wherein said third transgenic DNA sequence is operably linked to a third

10 promoter and,;
d) a forth transgenic DNA sequence encoding a heavy chain of said antibody, wherein said forth
transgenic is operably linked to the third promoter or to a forth promoter.

2. The transgenic animal according to any one of claim 1, wherein the third and forth

transgenic DNA sequences encode the light and heavy chain of the anti-Abeta antibody Mabl1.

15 3. The transgenic animal according to any one of claims ! to 2, wherein first and second

promoters are neuronal promoters.

4. The transgenic animal according to any one of claims 1 to 2, wherein first and second

promoters are brain-specific promoters.

5. The transgenic animal according to any one of claims 1 to 4, wherein the third and/or

20 forth promoter is a promoter of the MHC class I gene.

6. The transgenic animal according to any one of claims 1 to 5 wherein the third and/or

forth promoter is combined with a IgH enhancer

7. The transgenic animal according to any one of the claim 1 {o 6 wherein the animal is

homozygous for at least one of the transgenic DNA sequences.

25 8. The transgenic animal according to any one of the claims 1 to 7, wherein the animal is a

non-human mammal,

9. The transgenic animal according to any one of the claims I to 8, wherein the animal is a

mouse.



29.7 29-6 38.5 36.3 10 301 33.5 32.2 38.1 1 31.9 36.5 33.5 Tabl e
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10. A methed for generating a transgenic non-human animal whose genome comprises
transgenic DNA encoding a human APP Swedish or APP London, a human Presenilin 2 protein
comprising N1411 substitution and a heavy and a light chain of a human antibody directed against
the beta amyloid peptide comprising
a) Co-injecting a genetic construct comprising said first transgenic DNA sequence encoding a
human APP Swedish or APP London, and a genetic construct comprising the second transgenic
DNA sequence encoding a human Presenilin 2 protein with a N1411 substitution into a non-
human zygote or an non-human embryonic stem cell, and generating a double transgenic non-
human animal from said zygote or embryonic stem cell;

b) Co-injecting a genetic construct comprising the third transgenic DNA sequence encoding a
light chain of a human antibody directed against the amyloid peptide, and a genetic construct
comprising the forth transgenic DNA sequence encoding a heavy chain of said human antibody
into a non-human zygote or a non-human embryonic stem cell, and generating a double
transgenic non-human animal from said zygote or embryonic stem cell,

¢} Mating transgenic animals of a) and b) and thereby producing a quadruple transgenic non-
human animal whose genome comprises transgenic DNA encoding , a human APP Swedish or
APP London, a human Presenilin 2 protein comprising a N1411 substitution, a heavy and a light

chain of 2 human antibody direcled against the beta amyloid peptide.

11, A method for generaling a transgenic non-human animal expressing a human APP
Swedish or APP London, a human Presenilin 2 protein comprising N1411 substitution, and a
heavy and a light chain of a human antibody directed against the (human) beta amyloid peptide

comprising



WO 2009/ 056257PCT/ EP2008/ 008971 -27- Clainms |. A transgenic non-human

ani mal whose genone conprises a) a first transgeni c DNA sequence encodi ng a
human APP Swedi sh or a human APP London protein, wherein said first
transgeni ¢ DNA sequence is operably linked to a first pronoter; 5 b) a
second transgeni ¢ DNA sequence encodigy a human Presenilin 2 protein
conprising a N1411 substitution, wherein said second transgeni c DNA
sequence is operably linked to a second pronoter; c) athird transgenic
DNA sequehCeingsdindi avgetia chisgint cahiisime ofid Brseirmmbdsold PN feeemesdnegidienst t he

anyl oi d pepty Qﬁf? SYIRN G} ApS Bbdod Qh&@ln%aﬁ@ﬂ%ﬁ%ﬂ& PR ASEQREAGEodetipRPEr abl y

linked to a third 10 pronpter and; d) forth transgenic sequence
encodi ng hakqﬁié‘a@/ 91‘ seanpiofndggeertia ﬁ@qswayomrwég #ie fece téP“?&?P*P PN ansgenic is

oper abl'y stduBkedndo@ing PRurtRIPtdedRli-ONRLRI vQﬂh at\ozm St Ro P8 humdn  The
transgeni ¢ ani mal according to any one of aim1, wherein the third and

forth t razwgo&e%d&nwf@aa‘e}@ﬁ%&ﬁ%eﬁh&wﬁ%S&vﬁl SROTAREIGUYASHIEIEST 1t he

ant i - Abetogerai¥ inlik@éﬂbb aBdohdl prohdldr, alh@nérhidiRsgeit CraniciR hoaB@ahdhig t 0 any one
of clai lto mher in . first @nd second pronoters are neuronal

pronnter‘“mSMdzy%m“¥ﬁ@ PPARYYBATE ani mal according to any one of claims 1
to 2, mh@ﬁ€bﬂm&hﬂ§ﬁgﬁﬂdCS@@O&do@@ﬂh@w&ﬁﬁuﬁhﬁq@ﬁﬁIEHS@Q@%&hﬁuﬂk@ﬁDterS

>. The t ra{);t cggglotc a ]*?‘u?%;r}r%mgg%fcgrege& z%gmst therl gl?:?m qm{i %!épet‘iklﬁ_,'(\jf lie él sa:ﬁ ’ﬁn%er ein the

third and® ronot dene.
6. The tmamg&mDEAamumle 1samcx@bldimlgdttcoa Iam@'prometeoa‘nd(algazileﬁsccibsttr@t5 V\/ner ein the

third andbQbid QAR IRIRE thos SOMBLIG N Ryl o BAARTGR: i T The

t ransgenl C accor one 'n the
ani mal i Snthenoriwgoogygotsror atwﬂ @a@m e@lhve'om stein gelt, whersig exidl ortaNsgaduences. 258.

The tr anW@k&u&@ésﬁ@dpe@@?@E@d@@f&t{? ﬁ‘)ﬂﬁétep A6d Qhnerhf}: (&loBhiBarkiRic honWherein the
aninmal is a non-hunan nammal ﬁ transgeni ¢ animal according to any one

of the clhampsammalgog, quﬁw@éa%em?@maw%Feﬂr s a

¢) Mating transgenic animais of a) and b) and thereby producing a quadruple transgenic non-
human animal expresses a human APP Swedish or APP London, a human Presenilin 2 protein
comprising a Ni4 1} substitution, and a heavy and a light chain of a human antibody directed

against the beta amyloid peptide.

12. The producing method according to claim 1, wherein the {irst and second promoter

are neuronal promoters.

13. The producing method according to claim 11 wherein the first and second promoter are

brain-specific promaoters

i4. The producing method according to any one of the claims 10 to 13, wherein the third
and forth transgenic DNA sequences encode the light and heavy chain of the anti-Abeta antibody

Mabll.

15. The producing method according to any one of the claims 10 to 14, wherein first

promoter is a Thy1.2 glyeoprotein promoter.

16. The producing method according to any one of the claims 10 to 15, wherein second

promoter is a prion gene.



| TIOUSe. -28 - 10. A method for generating a transgeni c non-human

ani mal whose genone conprises transgeni c DNA encodi ng a human APP Swedi sh
or APP London, a human Presenilin 2 protein conprising N1411 substitution
and a heavy and a light chain of a human anti body directed against the beta
anyl oid peptide conprising a) Co-injmcting a genetic construct conprising
said first transgeni c DNA sequence encodi ng a human APP Swedi sh or APP
London, and a genetic construct conprising the second transgeni c DNA
sequence encddilhg prdiringaretiRd eserding tmay que ot bt ¢laigs £ hiod N1 Sihst i t uti on
into a NoRDLTEM Z¥HREEs RhroRBePGindMMBR&TEYONi ¢ stem cel |, and generating
a doubl e transgeni ¢ nonhunman animal from said zygote or enbryonic stem
cell; b) Co-injecting a genetic construct conprising the thjrd transgenic
DNA sequence & Sa%fh"gq%dfl“i? GHE B ! “%f‘m%{* TR ACaniedory af P&E“E ‘gfdmég ai nst

t he anyl qit@9 pepédedRr rantknfo@eneihetn@BRistaeict conprising the forth
transgeni ¢ DNA sequence encodi ng a heavy chain of said human anti body into
a non- human te.or a . nan-human embryoni c stemcell, and generating a
doubl & tr ansgeaios SHERIRHER TARE AL O FBireaTE ST B URITRL om cel |
c) Mati ng tt P anvsgizhioc praventngd the Sizhamerdnidselsy. and t her eby produci ng a quadrupl e
transgeni ¢ nonhuman ani nal whose genone conprises transgeni ¢ DNA encodi ng,
a human APP Swedi sh or APP London, a hummn Presenilin 2 protein conprising
a N1411 substitution, a heavy and a light chain of a human anti body

di rected agai nst the beta anyl oid pepti de. 11. A net hod for generating
a transgeni c non-human ani mal expressing a human APP Swedi sh or APP London,
a human Presenilin 2 protein conprising N1411 substitution, and a heavy and
a light chain of a human anti body directed agai nst the (hunman) beta anyl oid
peptide conprising - 29 - a) Co-injecting a genetic construct conprising
said first transgeni c DNA sequence encodi ng a human APP Swedi sh or APP
London wherein said first transgenic DNA sequence is operably linked to a
first pronoter, and a genetic construct conprising the second transgenic
DNA sequence encoding a human Presenilin 2 protein with a N1411
substitution into a non-human zygote or an non-human enbryonic stem cell,
wherein said second transgeni c DNA sequence is operably linked to a second
pronoter, and generating a double transgenic non-hunman animal from said
zygote or enbryonic stemcell; b) Co-injecting a genetic construct
conprising the third transgeni c DNA sequence encoding a |ight chain of a
human anti body directed agai nst the human anyl oid peptide, wherein said
third transgeni c DNA sequence is operably linked to a third pronoter and a
genetic construct conprising the forth transgeni c DNA sequence encodi ng a
heavy chain of said human anti body into a non-hunman zygote or a non-human

enbryonic stemcell, wherein said forth transgenic DNA sequences is
operably linked to forth pronoter, and generating a double transgenic
nonhuman ani mal from said zygote or enbryonic stemcell, <c¢) Mating

transgenic animals of a) and b) and thereby produci ng a quadruple
transgeni ¢ nonhuman ani mal expresses a hunan APP Swedi sh or APP London, a
human Presenilin 2 protein conprising a N1411 substitution, and a heavy and
a light chain of a human anti body directed agai nst the beta anyloid

pepti de. 12. The produci ng nethod according to claim1l, wherein the
first and second pronoter are neuronal pronoters. 13. The produci ng
met hod according to claim 11 wherein the first and second pronoter are

brai n-specific pronoters 14. The produci ng net hod according to any
one of the clains 10 to 13, wherein the third and forth transgeni c DNA
sequences encode the |ight and heavy chain of the anti-Abeta anti body Mabl
l. 15. The produci ng nmet hod according to any one of the clains 10 to
14, wherein first pronoter is a Thyl.2 glycoprotein pronoter. 16.
The produci ng nethod according to any one of the clains 10 to 15, wherein
second pronoter is a prion gene. - 30 -



17. The produci ng nethod according to any one of the clains 10 to 16,

wherein third and/or forth pronoter

gene.

di sease.

Al zhei ner's di sease.

<110> F.

Is a pronoter of the IVIFIC class |
18. Use of the quadruple transgeni c non-human ani mal
to any one of the clainms Ito 9 as nodel

accordi ng

for treatnent of the Al zheiner's

19. Use of the quadruplie transgeni ¢ non-human ani nmal
according to any one of the clains 1 to 9 as nodel
SEQUENCE LISTING

* % %

for

preventing the

SEQUENCE LI STI NG

f NN Ae, ;ROCH 8, AG &£120> quadrupl e transgeni c non- hunan ani ma

<130> 24§$§J><150> EP0/119837. 8 <151> 2007-11- 01 <160> 19 <170> Patent|n

versi on 3F1P><xpgdruplezransagrggaoashupsn pRigak213> Hono sapi ens <300> <308>
sw X069821530%%52€03- 01- 09 <313> (32)..(2369) <400> 1 cgggagacgg cggcggt agc

<160>
<170>

<210>
<Z11>
<212>
<213>

<300>
<308>
<309 2003
<313> (32)

<400> 1
cgggagacgg

agcagcgcac

1
2369
DNA

sw/X

Homo sapiens

06989
-01-09
.. (2369)

cgycggtage
tcggtgoeee

ctggecgect ggacgyetcy

gctgaaccce
gggaagtggy
ctgcagtatt
caaccagtga
cactttgtoa
cctgacaagt
tggcacaccg
atgttgctgce
gctgaagaaa
tggggcggag
gaggaggaag
gatggtgatg
accagcattg
gtgtgctcty
gatgtgactg
aactttgaca
gccagtacec

geeeatticc

agattgccat
attcagatce
gccaagaagt
ccatccagaa
ttcectaccy
gcaaattctt
tcgccaaaga
cctgeggaat
gtgacaatgt
cagacacaga
aagtggctga
aggtagagga
ccaccaccac
aacaagccga
aagggaagtg
cagaagagta
crgatgcegt

agaaagccaa

patentIn version 3.4

ggcgcgggea
gcgcagggtce
ggcgctggag
grtctgtggc
atcagggacc
ctaccctgaa
ctggtgcaag
ctgcttagtt
acaccaggag
gacatgcagt
tgacaagttc
ggattectget
ctatgcagat
ggtggaagaa
agaggctgag
caccaccacc
gacggggeeg
tgceccattc
ctgcatggcec
tgacaagtat

agagaggctt

gtcatgagag aatgggaaga ggcagaacgt

gagcaaggac
gcgatgetge
gtacccactg
agactgaaca

aaaacctgca

cggtttggc actgctcctgl20

gcggeggatc
ccggtttgge
atggtaatgc
tgcacatgaa

ttgataccaa

ctgcagatca ccaatgtgor

cggggecgea
ggtgagtttg
aggatggaty
gagaagagta
cgaggggtag
gatgcggagy

agcagtgceaa
taagtgatgc
tttgcgaaac
ccaacttgea
agtttgtgtg
aggatgactc

gggagtgaag acaaagtagt

gaagaagccg
gaaccctacy
acagagtctg
tgccgageaa
ttttacggeg
gtgtgtggea
ctcgagacac
gaggccaage

caagcaaaga

atgatgacga
aagaagccac
tggaagaggt
tgatctcceg
gatgtggcag
gcgeeattee
ctggggatga
accgagagag

acttgectaa

ccactegeac
actgctcctg
tggectgetg
tgtccagaat
ggaaggcatc
agaagccaac

gacccatccc
ccrretegtt
tcatcttcac
tgactacgge
ttgcccactg
ggatgtctag
agaagtagca
ggacgatgag
agagagaacc
ggttcgagag
ctggtacttt
caaccggaac
tacaacagca
gaatgaacat
aatgtcccag

agctgataag

60
120
180
240

300

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

cggcggat c ccactcgcac60 agcagcgcac tcggtgcccc

ggcgcgggca_gagcaaggac
gcgcagggt:%ﬁ(:%%éé%@ﬁg
15



ctggccgcct ggacggctcg ggcgctggag gtacccactg at ggtaatgc tggcctgetgl80
gct gaacccc agattgccat gttctgtggc agactgaaca tgcacatgaa tgtccagaat 240
gggaagt ggg attcagat cc at cagggacc aaaacctgca ttgataccaa ggaaggcat c300
ctgcagtatt gccaagaagt ctaccctgaa ctgcagatca ccaat gt ggt agaagccaac360
caaccagtga ccatccagaa ctggtgcaag cggg@gecgca agcagtgcaa gacccatccc420
cactttgtga ttccctaccg ctgcttagtt ggtgagtttg taagtgatgc ccttctcgtt480

cot gacaagl, geadat el Reaccagand. 49001000 Gkl LGGOBIARCLER! CLigaCo0

t ggcacac cCaaaga gaca agagta c
at gt t gct gagagatagc ggatdottigrasaxagitass IgeRPga AP ISR WEY a1 §attd§cc

ttgca tgactacggc600
é’ﬁ’gt g660

gct gaaga@gccgg%gjga&fc%gag&ﬁu{c%%kc JREIGIIRIGS ROREY et cBAAL 9isdogg 720

t ggggcgga

gaggaggase aaticg e Bt ath GIWATHAC JAAHALRACCIPAIYATY fftfacg

acagda Ctatgcagat gggagtgaag acaaagtagt agaagtagca780
éeg%a %&%agsm

gat ggt gatga A0+ 0236565 aAg2gefeh Sy YathesiaCigadfaag gaatgngagagsacc 900
accagcattg ccaccaccac caccaccacc. aca agt ct%tt %a?%g tctg‘fq(tctcg&t%ag%o
gt gt gct cf@%&%“&ég"@&@%t(jﬁ%@wé%@ttgﬁg%ﬁ Héa ‘Pg ct ¢ gcg ggtacttt 1020

gat gt gactgcasg@gaagtythbgce egpbdas t tdahdageycyrogdagtygeygagzac c§gac
aactttgaca cagaagagta ctgcataggcc at c t aacggca
gccagt ac@Egc@f%actthctg@?ga% 5%8@%‘3? chdtag% ég%a%ggg%ééggtgg%gggagt gggc%at
gcccat t t geamgeaguc ack taga g by gtaacc gRgIRIe g eCascePay AgEe taeacgt &80ag
gt cat gag gga%@ég%%%a%?@@agggg a&&agﬁkc%a&f‘gaggg@c@mtgg Ghéalast 9 Ray

aaggcagttfa tc tt ccaggagaaa gtggaaictt tggaacagga agcagccaac
gagagac agtIcEaeqcg g 6ro2gark SO EHIGI FEEHFAUt T AaYt8attBe et gitgc
cgcc ?C tCE gga&tgsc%cg&taeggﬁc%@&taetttg@ggeg GehLirgeRAdacidigh€ gh et ctgaggcetamgt
cacgtgttca atatgctaaa gaagtatgtc cgcgcagaac. agaaggacad_acagcagacc
ct aaagca®tIxey caézﬁﬁigagﬁfgg%ﬁa{jg'f%mg‘gﬁg%‘égﬁggﬁagégﬁaég%%%%aﬁ%ﬁgccgg cc
caggtt at gégrakacagCiagagpatgt gedrittadac gaggrgeiagecatonrgt chtdotgdarcCRY®t C
t acaacgt gc_ gt gcagt ggc cga t cagaaa
gagcaaaa ?tg&ftgtccéig%gg acégﬁ g%‘t%gg%%c %gg%?é)%%?% ‘5%%2%% g%%a%g% cag‘tg%ac
ggaaacgakgawtattcaitygatyoay it betogeaatt gragesgaatcascer@ay vgrarsgecc c£4&cc

gt gaat 990,394 4,53GC 54992 ¢ §ddaa GRYEGIL Q95 caab LGt b &t a GG 98F4oCt

gt gccagcca acacagaaaa Cgaagttgag cctgttgatg cccgccctgc tgccgaccga
ggact gac 6adacEPACEEGEITRE RIRICEH acaaat at ca agacggagga gat ct 63&aa
gt gaagat gg atgcagaatt ccgacatgac tcaggatatg aagttcatca tcaaaaattg
gtgttctt<gleagaagat gt gggttcaaac aaaggtgcaa tcattggact catggtgggc
ggtgttgt ég%%f,aﬁ cagt gatcgtcatc accttggtga tgctgaagaa gaaacagtac
acat ccat e1snt oabggkgiluggt ggaggtt gacgccgctg tcaccccaga ggagcgccac
ctgtccaagg,jgcagcagaa cggctacgaa aatccaacct acaagttctt tgagcagatg
cagaact agggg;c%gzmg@ agcagcctc 2369 <210> 2

<309> 2003-01-09
<313> (1)..(5572)

<400> 2
tctagagtcc ctcocctgeto ccccctetct ccccaccect ggtaaaactg cgggcttcag 60

gctgggtgea gcaactggag gegttggega ccaggaggag getgeagota ggggagteca 120
ggtgagagca ggccgacggg agggaccege acatgcaagg accgccgeag ggcgaggatg 180
caagccttce ccagctacag ttttgggaaa ggataccagg gcgercetat atgggggcge 240
gggaacctgyg ggaaagaagg tgctcccagg tcgaggtggy agaggaagge agtgeggogt 300
cacgggcttt ctccctgota acggacgett tcgaagagtg ggtgecggag agaaccatga 360
ggaaggacat caaggacagc ctttggtcce caagetcaaa tcgerttagt ggtgegaata 420
gagggaggag gtgggtggcea aactggaggg agtccccage ggtgacctcg tggetggetg 480
grgcggggca ccaggtaaga aacgcaatgt tgcgggaggg gactgggtgg caggegeggg 540
ggaggggaaa gctagaaagg atgcgaggga 9cggagoggg gagggagegg gggaatctca 600

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340



<212> DNA <213> Mus nuscul us <300> <308> SW x06989 <309>
<313> (1)..(5572) <400> 2 tctagagtcc ctccctgctc gctgggtgceca
ggt gagagca ggccgacggg caagccttcc ccagctacag gggaacctgg
cacgggcttt ctccctgcta ggaaggacat caaggacagc gagggaggag

gt gggt ggca gt gcggggca ccaggt aaga ggaggggaaa gctagaaagg ccccctctct
gcgttggcga agggacccgc ttttgggaaa tgctcccagg acggacgcett ctttggtccc

aact ggagggt@maapoaRirglittaigeyRgggat agcTcagggctdgogtiagyagyrgimecat gedagg
ggat accagg.fg ggggggaggegcgsgggwség@ %%&g%kﬁéa&gtaeé&fag%%%a&&%ggg%gg

gcggaggggg ctgcagcta accgccgca cctat agaggaaggc
ggt gccggagIT9eeBt PagtacEet HHOEtEHo éﬁﬁaéﬁﬁtgﬁaﬁgﬁ%awégtfé@ggc@cag
ggggagt cg@ta@g@ﬁ%ma&ca&aggg&%mcaﬁ&&&ggﬁggtc@me@&&g@caﬁ%gcmt a

<211> 5572
2003-01- 09
gcaact ggag

ggaaagaagg

t ggct ggct'g caggcgce gaatctca -3- actg aaa tt aaa at gaggaaat

agcat cagd§r g dGtac gg’&“?ﬂ%@%@bﬁ&%é@%@&%\ g%a«ﬁgtagggéﬁ‘é a5g<t t tct ggg

t gt gggct tcaa3gi Qg ohGhadt P gagadadcd Adaggagrtt gagatcaact tgggctacat 960
cacgagttcc aagctcacca aggettetta aggagacctt gictctaaaa ttaattaatt 1020
aattaattaa tagtcccctt tctctgecac agaaccttgg gatctggeto ctggtcgecag 1080
ctccccccal coccaggetga cattcactge catagoccat ccggaaatce tagretatte 1140
ccecatggatc ttgaactgca gagagaatgg cagagtggce cgccctgtge aaaggatgtt 1200
cctagectag gtggagetcg cgaactcgga gactgtgoct ctettgggca aggacagget 1260
agacagectg ccggtgttga gotagggcac tgtggggaag geagagaace tgtgeaggge 1320
acgcaatgaa cacaggacca gaaaactgca gccctaggaa cactcaagag ctggeccattt 1380
gcaagcatct ctggoctccg tgctictcac tcatgtecca tgicttatac aggectctgr 1440
ggcacctcge ttgectgatc tcatccctag ccgttaaget ttetgeatga cttatcactt 1500
ggggcataat gctggatace taccattttc ttagacccca tcaaaatcct atttgagtgt 1560
acggttcgga gaactcctta tttatccggt aaatgtcttt tactctgetc tcagggager 1620
gaggcaggac attcctgaga tacattggga gaggaataca gtttcaataa aataataggt 1680
togytggagg tacatgocta taatgocacce actcaggaaa tggtggcage ttcgtgagtt 1740
tgaggcecaac ccaagaaaca ragtgaaacc ctgtcagtaa ataagtaage aagtatttga 1800
gtatctacta tatgctaggg ctgacctgga cattaggggt catcttctga acaaactagt 1860
gcttgaggga ggtatttggg gttittgttt gtttaatgga tctgaatgag ticcagagac 1920
tggctacaca gecgatatgac tgagetrtaac acccctaaag catacagtca gaccaattag 1980
acaataaaag gtatgtatag cttaccaaat aaaaaaattg tattttcaag agagtgtctg 2040
tcrgtgtage cctggotgtt ¢ttgaactca ctctgtagac caggetggec tggaaatcca 2100
tctgectetg cotetetgee totetgecte totgeotete totoctgecte totetgecte 2160
tctetgeece tthtgcccc tetetgecce tetetgoege cetctgectt ttgeoctetg 2220
ccotetgttc tectggeootet gooctoteee tgecttetee ctotgectet gectettgag 2280
tgctggaatc aaaggigtga getctatagg tcttaagttc cagaagaaac gtaatgaagr 2340
cacccagcag gaggtgctca gggacagcaa gacacacaca cccaggacac taggetccca 2400
cttcettgge tttoctoctgag tggcaaagga ccttaggeay tgtcactccc taagagaagy 2460
ggataaagag aggggctgag gtattcagtc atgtgctcceg tggatctcaa gecctcaagy 2520
taaatgggga cccacctgic ctaccagetg gctgacctgt agetttccec accacagaat 2580
ccaagtcgga actcttggea ccatgaacce agccatcage gtcgctctoc tgetctcagg 2640
tactgggcaa gggtcaggge tggcattcta aggaatctgg cttecctccca teccgggaag 2700



cggggcgccg aaaacactgc tgcgcctctg ccaaatcacg ctacccctgt atctagttct 780
gctaggcttc tccagcccca geccccaattc ttttctcagt gtccccttcecc ctcccct gaad840
t ct caagccc acactccctc ctccataacc cactgttatc aaatctaagt catttgccac900
ccaacaacca tcaggaggcg gaagcagacg ggaggagttt gagatcaact tgggctacat 960

cacgagttcc aagctcacca aggcttctta aggagacctt gtctctaaaa ttaattaatt
aattaattaa tagtcccctt tctctgccac agaaccttgg gatctggcetc ctggtcgeag
ctccceccac t t§daoh tcgﬁgotc
O e
cCt agcct @goaguapssa ehaqT oA RItogtsat FALIIgEHact tesiact g fatartagidacs
agacagcct.g, £COgt %E&%cgﬁ 4995R 69 tt%%%ﬁ%c@@@:ﬁ&@@@@@cﬁﬁtcgcmgc
acgcaat gaa cacaggacca aaaactgca gtgcct aggaa cactcaag % gcg
gcaagcat GBITLERIR HLERYY LI EEIOT EAREC (TORRIGF AT I HAFT 40N aébtgcc

ggcacct C@ggdakSfrelBag&at €t &LGhaQa @GgﬁdcaﬁQChtbi&ﬁ@@&EQ&tE&ataat mmt t
ggggcat aat gctggatacc taccattttc tta% cceca atcct atttgaglot

acggt t cgdRPHPAACE ARPTEC % SiEEYgP? 45 ﬁ?tctf:ttttg?aaéf%ﬁg 995 ggd Ryt
gaggcaggacagabtaet gagm ttaC ajdaggoac gaggaaiayctysgbdancaat e cadtaat Bygt
tgggt ggagg_tacat gcct a gt tt
R R e R S R L e
gt at ct actyagdsatGet WU oty ALICERpat FAT20A8%HFC tOERALOE @ewta@aaaé%@gt
gcttgagg @g&gEgaatgt;{gg%a bt bdcdbddeg Hehd @b d08yoksideatagad rtéfeCagapac
tggct aca a gcgata gagcttaac acccctaaag catacagtca gaccaattag
acaat aaa&ggmcmfgt%a@aéﬁ 5&9&5@@9 HARRRLEE B PatATeT @é‘éij'g oot §t%t g

t ct gt gt agec&RbAACIdEdaabld oa@et &da (Yot Gt a@osy€ 80Q6h GesachOaaadamca
tct gCCt ct g cctctct gCC tctctgcctc tctgecctctec tctcectgecte t Ct ct ggg%t C

t ct ct gocCBHEFEEGEEET E T EAFERWE 16t c&%?@g’i:ccéﬁcéf 8Tt §ecditt g
ccctcetgt taecatceh@gcabsgggggx:ctmtcmgttgggc&ttﬁgccctccmcgccgaetccgm cBi4pag
t gct ggaat.c_aaaggt gt at gaagt
cacccagce'ilacicgcz‘;iﬁ"iggctg a% atg g‘%&%g tgg% ggggg%a? %t%gc? @%ca
cttoctt ggcccatgmtatgcrtcgag:w@ggmgwa cﬁ@maaggv@agaaﬁg@@a@tgé@@tﬁaaégagé@gg
ggat aaagag.a9009cL9ad gt bt GRBtdag %agéﬁﬁdzcggtfcg&@%ftaa@g@gg@&ct GRRYY

t aaat gggga cccacctgtc ‘ctaccagctg gctgacctgt agctttcccc accaca at
ccaagt cg@atREeact GeIroeeh PRAALHAY af@é%?&ﬁ%‘ég%"@??ﬂj&? CERAATPYEL P
tact gggcaag@ﬂg@a@a@gg&gawea@&g@@t@@@@g&tcﬁgggcaehémt @@@@ghmcggmag
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ct aggaactc&gigtciﬁggatgg:cgtggtgggggctdcgtggtacaccaawta tagetggttazagast c
aggaggca 1ca 4t ca c
A A e
acaaaaac acataagctaa@ag@gcm cmm'gat ttECeE oAt LoptPaan c6R2992938t t §0ffac
ccagaact taga@%@&a{éggegtkge%@&kk&&gaﬁggﬁsaa&&gggggg%@@@atﬁqc ageqAat

acct caaggg cgagt gcaaa ccccacatcc ccccagctca gt ctacttt tcctgca gt
gggaggcccEcHEatatt gyttt é%’%f&&%&catféé%@&éﬁgﬁggél FGET GEEETagtct £

gt gt CCC9%@9%@&93@:@%9&%@@é}ﬁﬁ{@c&ﬁa@&@ﬁﬁcﬁccﬁ:lﬁc@a&@ma‘ﬁeﬁcCmtmc
ctggact gcc gccat gagaa taacaccaaq gataactcca tccageatga gitcag @tg
acccgagagféc%’ﬁéb@a?gé%fzaéﬁal geroctd t%ﬁ&?ﬁ’éﬁ% R AR Ao Caggﬁacacg ac
cgct cccgantﬁaamcgnt@tmaaccaggmatmmmgaggaﬁaemgtaaamgtawc adih c
accaccaag g c g
R0t coanrdodhediROREREr b Eh o A e LA e e E A
t ccaggt t aggmayjctagggﬁtgwgn@@at%aﬁaw&wa%%maaaéaﬁagﬁécct"f‘é@at

taccctt cof, £lagat gﬁttggggbg5?@9@9&39%@9&&%&Sad:agE&tt@tt@E&:cQgﬁggggwa
gat t aggggc Cagaaagggg gagc aaaagcaca gaggaaa ctaaa
it i 1 %vt 1 t 8gc

aaggcagt d@IMFR St LRIOROGBEY g@@jﬁﬁﬁgagﬁéwfﬁ%‘-{ GCAE SR8 AR ECAE/Tt g

gct aagat g3 agaReaCHcafcaded agFlagescct ét@@@ﬁ@&gﬁgdggmgﬁiag&ct@héﬂ g@ﬁ&ﬂgc
ctgagtcctg atctcccctc ctcccggecac cccttctcta tccaca

gt gt ggcgFeA e ESRPCH TGO IR PO TGP R4 Y BPY oY g%—"g?g
cctctcecctc ctccaagece tggacttcat ttctctgtga ctggttggge ccaaggagaa
acaggagccc tcgaggtcct tcctctgecag aggtcttget tctccecggtc agctgactcce
ctccccaagt ccttcaaata tctcagaaca tggggagaaa cggggacctt gtccctccta
aggaacccca gtgctgcatg ccatcatccc ccccaccctc gecccccacce ccgecacttc
tccctccatg cataccacta getgtcattt tgtactctgt atttattcta gggetgettce
tgattattta gtttgttctt tccctggaga cctgttagaa cataagggeg tatggtgggt
aggggaggca ggat atcagt cccctggggc gagttcctcc ctgccaacca agccagat gc
ct gaaagaga tat ggat gag ggaagttgga ctgtgcctgt acctggtaca gtcatactct

gtt gaaagaa tcat cgggga gggggggggg ct caagaggg gagagctctc tgagectttg
t ggaccat cc aat gaggatg agggcttaga ttctaccagg tcattctcag ccaccacaca
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3240
3300
3360
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aggcat cctg cagtattgcc aagaagtcta ccctgaactg cagatcacca at gt ggt aga300
agccaaccaa ccagtgacca tccagaactg gt gcaagcgg ggccgcaagc agtgcaagac360
ccatccccac tttgtgattc cctaccgetg cttagttggt gagtttgtaa gtgatgccct420
tctcgttcct gacaagtgca aattcttaca ccaggagagg atggatgttt gcgaaact ca480
tcttcactgg cacaccgtcg ccaaagagac atgcagtgag aagagtacca acttgcat ga540
ctacggcatg ttgctgccct gcggaattga caagttccga ggggtagagt ttgtgtgttg600
cccact ggeecgyantiaatigearaaeth at GogtHct ic6ReIfat CGEGIAY FasRPIatWac E¥ga660
tgtctggtgg &QS&&%&8&9@&%@5&%@%9&tﬁ%@@%&&%ag&@é‘&@@@@&@aga@@t agg@ga720
agt agcagag gaggaagaag tggct gaggt ggaagaagaa %Eﬁg ga780
et goug teagoc o

cgat gaggaccgedat FaEYP A ATFRATE? FGRIGEY TR

ga840

gagaaccagggageait me@age@@eﬁmgmtmemeﬁcac@a@tg@b 9‘9@@:6&9@3999@9'[ 900

t cgaggt aat ccaccatt t%a ct tg attcc ccccaccece a gqgca EX

ccagagt t GG AT Gt AT BT g%t&%cac AR P RO PR A 55 H 9% tt
ttt ccaaaagagettwt tmh@a«:ag gtyaacdagtdatetdegoyt t«:ctaa'aggaag;caagac@at ttHaa
ataatgtg cttt c t ag t
cccaagttgtéc?at C%ifcaa tcg%‘taE cgg:lccé%glt Cc%tégégt a&{ %a& g%gj%&tgéca;caagg%?g
agt t aggt gatoheotat @gtactggt etqmgga,tgag}gg@gtcgt t:tchmét: #itagrotahat g &algt

taccacct acgt@t(%g@gttgf:ttg{tcg@@%Q&&a%ﬁgécﬁttfcgsc&gﬁegﬂ% Qe eggcaegt azg@ggt C
ctcagt aaat gtttggtaga tgctgcctaa taaaccagtc caggtt cca ctcggg?g

taaaagaag:ttgwa*é'@t’q&ta‘ﬁgaaéaaﬂ@%é%aaﬁjé&é@&% YEETaCE 5??}“"5? aa

ttcce ;:ac ?&t%&c@@&%ﬁ@%ccﬁg@???@t?b&ccﬁc@?%@@&t@i‘:ﬁ@@?&@@@ggmf QBQIDCQ
agcaatgatc tcccqgc ac a gact gaa C c

cggcggat &Q%Eb%cﬁagg?:“éa%&ﬁ%&&? tgt%fgﬁgtcﬁgcggggéﬁ P56 g" g%ag;% ggccé{‘%t g
t ggcagcgmc@cghaagtagg@gccca:btmbcaca@agacggmacmcumgice@ggecm cgefac
tgactctget tttf c ggec tgttggtacc
act aaccacs 1igtcf‘ at%ggtag?%ttg?{c“ "t%%?%éé%? t%’thcgqg %Ca tgttcggatca
t gagcacacc tctccgt ctt tccctgataa agcatggcca tggatgtgtt ctcttcctag
ct gt agcacj%ﬂ@tbt,‘ ttgc aatccagagg gacttttgag tgcttctctt ttaaacaaag
ct ggagt ggei1kgtdMat gt ct tctgcaggtc aacttcttac gaaaatagat cttatgttta
t at gt t cat®13x gipretsegienfggagggacc aaacctaagt gagtgatttt gtttgttagg
ttgttttttdso@t cRgt ggac tcgtgecattt cagccatcat tcccatgttt ctctttttgt
ttttagtt attcopcygAtcRUcAttacte tREArARgRAgT GREIrOEh ATIATOE At TatIg§att accRPag
gaacct ct tf, £G4 9@9@&9&69?& Ee&%ea&gcagczggaggﬁaa&ccta@@gﬁeé GR&4 g8aRI9gaR0a

ggggaggagg at gctgct tcacataa ctc catc atcaccttct tt cat tt
ttgtgttt cﬁctsfga&féawgc%% tta'éﬁfé’é%{ta‘ffgchéﬂﬁ CTRRaR B AR TI%gE t

acat ct gatdcagd-865P 8% dgcet tcg@eg:at@ctiggg&taa:agca@caﬂtgaithgcaaggaagma c
ttctatttct %$ccaatttc ctttttattt a tctg&%tt t aataE tat gt ggaca
acat cat t FEIACHIREIH R OEQ P BRAPRT ™Y T15Y %tcaga 5%1 et et adct g
agagcaggdigctaagent cdagagact gattdshgcoagraatdogen go@acaag Fytscaagryt gc3 g

gaaggaaagt. aa’i%%%caaa gatqgggg?%%ga ggg%gg&gggga E@&E%&&E&&Ct gaFt

t aaagcaacc t aaaaaggg gagctt gqgaa
t gcagggc At EAgUagRrga 19gaGe bUGLaracee9anRae Aty Attt Reeerashieagatit

agttatt att(\ct&_aag{%g(:&&ta@cﬁgg% Qe0ak Sithc GG AR 640 Sa g BR1cE GeBEgchBfadaat{aa
ctgcagcctt gaggtgat ct cctgat gagg gagaatt cat tggactatt t caaatttatg

aagacagaddasgycata F%&Cﬁgqcﬁétgfﬁ%ég’éﬁaaf@@&icﬁ%\tggﬁ APt YOG R ct Pl g
t agt gt t t CGcedlgaet gdaghada@l ga,aggfcégagtﬁﬁzgagha@cggagmtarg@cﬂcg@aaat agmt
cctacaattt accttttccc t tttattc t acaaca ttaa a?%agg

Bt at ot 9ot TRt BGEHAE AT AP LIPS T BET A AP B Loa: (150
ttt caaaatatgtma@a@ag@aa@h@amctﬁga@tgwamaz gaygygetot ggactapgacai & c
ttcagcaccg g gc a
at t goanact ety e B b e e e e e
acat cct t argbayicget gurattaEge g:tce@@aﬁangftcg@%C@Fétgaﬁféé&wg@aﬁgqta% gt 89 g
tatgcgcet ggg L%gttggtt 8aRtadie) cheghiccOaganatadsadodanrat-age gt t coai t

aaacgagtgg attattctgt tgttgttgge ttttttttct caaacctcct tctcttctac
tttatagt t¢28EH0BHTETHGE CAIAKEE A CEIIGRTGET 2K FHRCRGER Tt e gdbFha
cct ggggat g agaat gaaca tgcccatttc cagaaagcca aagagaggct tgaggccaag
caccgagaga gaatgtccca ggtcatgaga gaat gggaag aggcagaacg tcaagcaaag
aacttgccta aagctgataa gaaggcagtt atccagcatt tccaggagaa agtggaat ct
tt ggaacagg aagcagccaa cgagagacag cagctggt gg agacacacat ggccagagtg
gaagccat gc t caat gaccg ccgccgectg gecct ggaga act acatcac cgct ct gcag
gctgttcctc ctcggectcg tcacgtgttc aatatgctaa agaagtatgt ccgcgcagaa
cagaaggaca gacagcacac cctaaagcat ttcgagcatg tgcgcatggt ggatcccaag
aaagccgcet ¢ agatccggtc ccaggttatg acacacctcc gtgtgattta tgagcgeatg
aatcagtctc tctccctget ctacaacgtg cctgcagtgg ccgaggagat tcaggat gaa
gttgatgagc tgcttcagaa agagcaaaac tattcagatg acgtcttgge caacatgatt

aaa a aa % t a960
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<211> 6112 <212> DNA <213> Artificial <220> <223> description of the
artificial sequence: the sequence conprises nucleotides fromthe nouse
Thy-1.2 gyl coprotein gene (xbap-flani) and of the hunan Bet aAPP751
conprising the swedish nmutation. <220> <221> source <222> (1)..(2602)
<223> nus nuscul us <220> <221> source-¢222> (2603)..(4982) <223> hono
sapi ens <220> <221> m sc_feature <222> (2616)..(2616) <223> nis a, ¢, (g,
or t <220rterd2das HUUCTRTEK2PHEI{(4QGIF LTI} 3a22TTRa RORR YL @U| 480

ataatgtgaa atctttatta tacagtttgt tttgtacctt gtatatgectg ctrggecaaat 1140
cccaagttaa rtctacaaga crccgcccaa ccaggtagtc atctaatttg acaaacactg 1200
agttaggtga ctccttggta ttoctitgge agtgagtgit tgttatataa tattgtcrgt .1260
taccacctag acgatgctct gagaggtgta aatctctagt cctggtggee agttaaattc 1320
ctcagtaaat gtttggtaga tgctgcctaa taaaccagtc caggtitgoca cigggaggat 1380
taaaagaagt aaacgtgtat acatgaacag agagacagtg ccttttcatg ctaaatgtgg 1440
ttceccacat ctectetgat tagaggtgtg cictgaacaa gccgagacgg ggecgtgecg 1500
agcaatgatc tcccgetggt actrtgatgt gactgaaggg aagtgtgecc cattctttta 1560
cggcggatgt ggcggcaacc ggaacaactl tgacacagaa gagtactgca tggoeogtgrg 1620
tggcagcgee agtaagtgga cccttctteg agoctggeca cotttegtct ctetegecac 1680
tgactctget ttttgtaaca gattgattic ctggtictig ggaatgggoc tgtrgctacc 1740
actaaccaca tttctgtcca cttctetaat tgctcagagt ctccgeagta tgttcaatca 1800
tgagcacacc tctecgictt tocctgataa agcatggeca tggatgtgtt ctcttectag 1860
ctgtagcaca tatgtcttge aatccagagg gacttttgag tgettctcett ttaaacaaag 1920
ctggagtggc tgttttgtct tctgcaggic aacttcttac gaaaatagat cttatgtrta 1980
tatgttcatt ttggttttgt tggagggacc aaacctaagt gagtgatttt gtttgttagg 2040
ttgttttttt gtcagtggac tcgtgcattt cagccatcat tcccatgttt ctertttigt 2100
ttttagttat gttctcttar trtttccata gtgtcccaaa gtttactcaa gactacccag 2160
gaaccteottg cocgagatco tgttaaacgt acgttgrcat tcacctgagg gaagggaaga 2220
ggggaggagg atgetgettg gttcacataa ctccagcatc atcacctict ttgeatggrt 2280
ttgtgtttct tgaacacctg tcttagtaaa atgtticttc ccattacctt gottgtaatt 2340
acatctgatt ttgccagaca gettgagatg ttgggctaag aacatcattg actaagtttc 2400
ttctatttct gaccaattrc crttttattt agtctggttt tattgaatat tatgtggaca 2460
acatcattgt attgtatttg ccattactat tttatttcct aaaagctctc agtgtaactg 2520
agagcaggct tagcctctca ctgettttge agaactgaag aacaagggct aggtgcagtg 2580
gaaggaaagt gactttactt agcaaagcta gcaatgggga aatggtccag getcctgect 2640
taaagcaacc atctcaaatt ttggattaaa aaacaaaggc ttaaaaaggg gagcttggaa 2700
tgcagggeat gaaggagggg tgaggaggtg ctgctataca ggactigttc caaagacttg 2760
agttattatc cagttcggta agtgggctgg cgcatcccge acaatcgggt tgtaaattaa 2820
ctgcagectt gaggtgatct cctgatgagg gagaattcat tgactattgt caaatttatg 2880
aagacagaaa agtccrtttg tgattcaaaa atgtgtttat tgatgtttat atatcttitg 2940
tagtgtttcc catactgtct catgaaggtt gtcttcgtaa ttcagttatc taaaatacat 3000
cctacaattt accttttcce tgggggttge cgtttattcc tacaacagge taattacaga 30600
atatctggrg grttctgeag gagtcrtagt gttatgatat tgatgatatc atccatttac 3120



<400> 4 tctagagtcc gctgggtgca ggt gagagca caagccttcc gggaacctgg cacgggcettt

ggaaggacat gagggaggag gt gcggggca ggaggggaaa act ggtagag ct cagggaaa
cggggcgccg gctaggettc tctcaagccc ccaacaacca cacgagttcc aattaattaa

ctccccccac cccatggatc cctagcectag agacagcctg acgcaat gaa gcaagcat ct
ctccctgcetc gcaactggag ggccgacggg ccagetacag ggaaagaagg ctccctgcta
caaggacagc gt gggtggca ccaggtaaga gct agaaagg gaaagttaaa gggcgcaaag

aaaacact gc tccagcccca acactccctc tca g tcacca % tc f%;t
Cocagget At FREER IS et SR UGe TR O T TR e AL SIR AEeH it Beg
ccccctct Qttcmgrtdagg:@gatagggaﬁcﬁgg:at tgttﬁgggg:@aaahmtccccaggcanggaegwt t
ctttggtcce aactqg gcaat g g gt g
Lococct crgrgetttaanr e tht APl SREaRa0a- SLARER IR I opatel 1000
cat t cact geagagagaaitgetocyaagtot guat ot sRygtrtatasgazurat ttgaete et t é#@ac
cececacccly &g@-@&a&qa&ﬂmmgﬂgt g;qa&ﬁes&gegaksmggtggw&gaaagw g

caagct caaa agtccccagc tgcggga gcggaggggg agcat caggg tgtg gctta
ccaaat cadg2qurgtast TAFttesel EHRTUBENSC JHAbFABTH Eaaég’@téﬁéééf‘fttabaéac #4099

cat agcccak £agagt &gﬁsacg@@hgécggﬁcctcgtt@ﬁgg@agtggesacg&ag@a@gagmt gtamca
ggt aaaact g cgggcttca g cta gggg@gtccagacc 3ci% ggg

gcget cet éft%ﬁga?fég@é@ fgeec §ut* B8t 3g3 ga
tcgettt aghc@bmtg@tat@rcg@a g@t&tﬁtma toggefogerat @ggwmg@gtwcea@gcg@@??
gagggagc atctc a g

ot aoaoot dAc SRERG ot febft S Pl RO AUIP IRaALE D3R
gagat caa(rttgga@g@gt ma&gcgaa:tmgamgtqaaatggm toagataseygotageyygt eifdag
ccggaaat %ﬁa%& tALL CgaCaf ¢ &&5&%8@@9@@5@ heGkelchg9gEea +gaaACagaCt
gcagagaacc agggc cact caagag ctggccattt tgtcttatac aggcctctgt -9-
ggcacct cg@tqtttg@zs:t AP ER T eHFEHG C ARG 19aBFc RIRIEXGE £8P @3at e t 1500

ggggcat aglgfeh S ReEclAC calahhit titegar el ddeadatlggatccaidgl gagaogt 1560
acggttcgga gaactcctta tttatccg%ggaaaggtcttt tactctgp%c t cagg 1620

0a00C agq A2SHEPLES ARG IB L 5130 e RO PT A 4080E 958 i UTgt 1680
t gggt ggaggtcta@eaicgmt@:tgaatmaafgmg actgagumachgyisgycagyatdaagt gwt t 1740

1800
grat ot acth TR B DA B At S0RDt b CPr CEAa Bedmact a0t 1860

gct t gagg@atepgterat $03gorogta tcogag&ttqatgmtmt@jgaawct@aatcgaa}cm@cagéﬂﬁac 1920
t ggct acaga  Qegal 2l S20GL A0 a FRFCLh ARG aREABL LR HIGC AR doAT 1980
acaataaaag gtatgtatag cttaccCaaat aaaaaaattg tattttcaag agag tgtctg 2040
t ct gt gt ag?ét’éétbf@cﬁggﬁgaéf% ga@eﬁwcwee@ﬂaﬁa@g@a%af @@E‘Eﬁitf%ﬁaa t0a 2100
t ct gcct Cly@c&fet EdgCit@ecoaked GPeeiclRt@Retad Griceddpt@GatLakadcCt gosut ¢ 2160
tctctgeccce tctctgeecc tctct%¥pcc tctcgg c9¢ cctg}%cctt ttgcc % 2220
Coct ot gt OIROPTRTRELE Gt Y CRC A GER T PET L CP T A%tk o1y 2280

t gct ggaateagraggt ficgaeaget gét@ta@@ttmea@gm cgggagaagaamggacaat emt 3338
cacccagc 9 gc ca

O e G S A e R e R R e
ggat aaagaggaggggcaqgag:agtaam@&g@&?taﬁagcqégtmggqtgwuttwa@cgwct deddgg 2520
t aaat 99992 LLCALCI QL Geotl ACCRYELL o WebERECEITLcoBOGLEL GEHLALEACALRAL 2580
ccaagtcgga actcttdggca ‘cctagaggat “ct cganggga ‘gacggcggcg gtggcggcgc 2640
gggcagagdaCﬁ@@ﬂég@@ggmggﬁﬁﬁﬁﬁaﬁﬁgéﬁéﬁ%@@%ﬁ@“ﬁ@%%@?é@ﬁ?‘gﬁ@ccg a 2700
gggt cgcgalr gctgecccggt ttggcactge tcctgetgge cgcectggacg gctcgggggc 2760
t ggaggt acc cactgat ggt aatgctggcc tgctggctga accccagatt gccatgttct 2820
gt ggcagach glaagat gcac at gaat gt cc agaat gggaa gtgggattca gatccatcag 2880
ggaccaaaaeint ggakt gat accaaggaag gcatcctgca gtattgccaa gaagtctacc 2940
ctgaactgG%@?tqﬁgcﬁ%gigtggtagaag ccaaccaacc agtgaccatc cagaactggt 3000
gcaagcgggg ccgcaagcag tgcaagaccc atccccactt tgtgattccc taccgctgct 3060
tagttggtgra%%t;i taa cccttc% ttcct S&g aaacétcttacacc 3120
aggagagy At Hoal L Ao Raatt A § EAEr oo Gk itierar 3100
gcagt gagaa gagmﬁcmmaﬁmntgammganmpmmggmahgnnggmagwmhs ouggadeat.t gaca 3240
agttccgagg ggtagagttt gtgtgttgcc cactggctga agaaagtgac aatgtggatt 3300
ct gct gat gc ggaggaggat gactcggatg tctggtgggg cggagcagac acagactatg 3360
cagat gggag tgaagacaaa gtagtagaag tagcagagga ggaagaagtg gctgaggtgg 3420
aagaagaaga agccgatgat gacgaggacg at gaggatgg tgat gaggta gaggaagagg 3480
ct gaggaacc ctacgaagaa gccacagaga gaaccaccag cattgccacc accaccacca 3540
-10- ccaccacaga gtctgtggaa gaggtggttc gagaggtgtg ctetgaacaa gccgagacgg
ggccgtgccg agcaatgatc tcccgectggt actttgatgt gactgaaggg aagtgtgccc 3660
cattctttta cggcggat gt ggcggcaacc ggaacaactt tgacacagaa gagtactgca 3720
tggccgtgt g tggcagcgecc attcctacaa cagcagccag tacccctgat gccgttgaca 3780
agt at ct cga gacacct ggg gat gagaatg aacatgccca tttccagaaa gccaaagaga 3840
ggct t gaggc caagcaccga gagagaatgt cccaggtcat gagagaatgg gaagaggcag 3900

e s a ~ SN PN PN

3600



<212> DNA <213> Artificial <220> <223> Description of artificial sequence:

PCR pri nmer
<213> Artificial

sequence:

<400> 5 aagtatgtcc gcgcagaaca gaagg25 <210> 6 <211> 26 <212> DNA
<220> <223> Description of artificial

PCR pri ner

<400> 6 ctgagatatt tgaaggactt ggggag26 <210> 7 <211> 22 <212> DNA <213>

Artificial

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400> 4
tetagagtec

gctoggtgca
ggtrgagagca
caagccttec

source

.
mus musculus

. (2602

source
(2603)..(4982)
homo sapiens

misc_feature
(2616)..(2616)
nisa, ¢, g, ort

source
{4983)..(6112)
mus musculus

cteeetgete
gcaactgoag

ggccgacgqg
ccagctacag

gggaacctgg ggaaagaagy

cacgggcttt
ggaaggacat
gagggaggag
gtgcggggea
ggaggggaaa
actggtagag

ctecctgeta
caaggacagc
gtgggtggca
ccaggtaaga
gctagaaagyg

gaaagttaaa

ctcagggaaa gggcgcaaag

€ggggegecy
gctaggettc
tctcaagecc
ccaacaacca
cacgagttce
aattaattaa
ctceececcac
cccatggatc
cctagectag
agacagecty
acgcaatgaa

gcaagcatct

aaaacactgc
tccageccea
acactccctc
tcaggaggcg
aagctcacca
tagtccectt
ccecaggetga
ttgaactgca
gtggagctcg
ccggtgttga
cacaggaceca

ctggecteeg

<220> <223> Description of-8rtificial

ccccecteect
gcgttggega
agggaceccgc
ttttgggaaa
tgcteccagg
acggacgctt
crttggtcec
aactggagag
aacgcaatgt
atgcgagyga
atgaggaaar
tttgtctggg
tgcgectctg
gccccaattc
ctccataacc
gaagcagacg
aggcttctta
tetetgecac
cattcactgc
gagagaatgg
cgaactcgga
gctagggcac
gaaaactgca

tgcrrctcac

€CCCacccect ggtaaaactg
ccaggaggag gctgcageta
acatgcaagg accgccgeag
ggataccagg gcgetcctat
tcgaggtggy agaggaaggc
tcgaagagtg ggtgccggag
caagctcaaa tcgctttagt
agtccccage ggtgacctcy
tgcggoaggg gactgggtay
gcggaggegy gagggagcgy
agcatcaggg tggggttage
tgtgggctta ggtgggctag
¢caaatcacg ctacccctgt
tttrctcagt gtcocecttec
cactgttatc aaatctaagt
ggaggagttt gagatcaact
aggagacctt gtctctaaaa
agaaccttgg gatctggete
catagcccat ccggaaatcc
cagagtggce cgeectgige
gactgtgcct ctcrtgggea
tgtggggaag gcagagaacc
gcectaggaa cactcaagag

tcatgtocca tgrettatac

descri ption:

cgggcttcag
ggggagtcca
ggcgaggatlg
atgggggcge
agtgcggggt
agaaccatga
ggtgcgaata
tggctggelg
aggcgegag
gggaatctca
caagccggge
gtatgagatt
atctagtrct
ctccectgaa
catttgccac
tgggctacat
ttaattaatt
ctggtegeag
tagtctattc
aaaggatgtt
aggacaggct
tgtgcagage
ctggecattt

aggcctctgt

PCR pri ner

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960

1620
1080
1140
1200
1260
1320
1380
1440



<400> 7 tcattggctt gtgtctgacc ct22 <210> 8 <211> 22 <212> DNA <213>

Artifici

8 gctttcaacg tcagtaggac aa22

al

<220> <223> Description of artificial
<212> DNA <213> Honp sapi ens <300> <308>

X06989 <309> 2003-01-09 <313> (1)-(2236)
gaggccacag agacgt cagg cagcgctgcC accaagtgtc cagggctatg gtccctaatg
agaggat gga ggaccCt gaC gctgaccct C Catgatcgtg gctcat &t aC cgt gct gaac
gct ct acaggeaget et potctaett YoRICE¢@y Cagtieagitgrdatayge ctratcedtct ég"@t g

agaaaCtg
cttgtgtc

sequence:

PCR pri ner

<400>

<400> 9 cgagcggcgg agct gaagga

gg;%g%g& 0REELAEIARE0TC AL G20 ARMICEE GRaGa4GRCATIO0C
atcacCg ggacaccctg gCthaggga

acggttcgga gaactectta tttatccggt aaatgtctfi tactetgete tcagggaget 1620
gaggcaggac attcctgaga tacattggga gaggaataca gittcaataa aataataggt 1680
tgggtggagg tacatgecta taatgecace actcaggaaa tggtggcage ttcgtgagtt 1740
tgaggecaac ccaagaaaca tagtgaaacce ctgtcagtaa ataagtaagc aagtatttga 1800
gtatctacta tatgctaggg ctgacctgga cattaggggt catcttctga acaaactagt 1860
gcttgaggga ggtatttggg gtttttgttt gtttaatgga tctgaatgag ttccagagac 1820
tggctacaca gcgatatgac tgagettaac acccctaaag catacagtca gaccaattag 1980
acaataaaag gtatgtatag cttaccaaat aaaaaaattg tattttcaag agagtgtctg 2040
tctgtgtage cctggetgrt cttgaactca crcrgtagac caggetggec tggaaatcca 2100
tctgoetety cetetetgee tetetgocte tetgoctete tetetgocte tetctgecte 2160
tototgeoct tetotgooee tetctgecce tetetgeege cetetgeett tigocctetg 2220
ccctctgtte totggectet goecteteoe tgecttotee ctetgectet goctettgag 2280
tgctggaatc aaaggtgtga gotetatagg tcttaagtic cagaagaaac gtaatgaagt 2340
cacccagcag gaggtgetca gggacagcaa gacacacaca cccaggacac taggetccca 2400
cttecttgge tttetctgag tggcaaagga ccttaggcag tgtcactcec taagagaagg 2460
ggataaagag aggggctgag gtattcagtc atgtgetccg tggatctcaa gecctcaagg 2520
taaatgggga cccacctgtc ctaccagetg gotgacctgt agetttcece accacagaat 2580
ccaagtcgga actcttggea cctagaggat ctcganggga gacggeggeg gtggeggege 2640
gggcagagca aggacgcgge ggatcccact cgeacagcag cgcactcggt geccegegea 2700
gggtcgcgat getgeccggt ttggcactge toctgetgge cgectggacg geregggege 2760
tggaggtacc cactgatggt aatgctggcc tgetggetga accccagatt gecatgrret 2820
gtggcagact gaacatgcac atgaatgtcc agaatgggaa gtgggattca gatccatcag 2880
ggaccaaaaC ctgcattgat accaaggaag gecatcctgca gtattgecaa gaagtctacc 2940
ctgaactgcea gatcaccaat gtggragaag ccaaccaacc agtgaccatc cagaactggt 3000
gcaagcygggy ccgcaagcag tgcaagaccc atccccactt tgtgattccc taccgerget 3060
tagttggtga gtttgtaagt gatgcccttc tcgttectga caagtgcaaa ttcttacace 3120
aggagaggat ggatgtttgc gaaactcatc ttcactggea caccgtcgec aaagagacat 3180
gcagtgagaa gagtaccaac ttgcatgact acggcatgtt getgccctge ggaattgaca 3240
agttccgagg ggtagagttt gtgtgttgec cactggetga agaaagtgac aatgtggatt 3300
ctgctgatge ggaggaggat gactcggaty tctggtgggg cggagcagac acagactatg 3360
cagatgggag tgaagacaaa gtagtagaag tagcagagga ggaagaagtg gctgaggrgg 3420
aagaagaaga agccgatgat gacgaggacg atgaggatgg tgatgaggta gaggaagagg 3480
ctgaggaacc ctacgaagaa gccacagaga gaaccaccag cattgccacc accaccacca 3540



cggagcaggc acctgagaca agctaaagtg agagtgatgt ctctttgaaa Cgggattcag
ctcacattca tcggccgaga gagaacactg cgctatgt Ct aaat acggag gtggtagcca
acgacatt Ca aCCctcatca taCCgCtgct ctcttcacCt cccaccct Gt aagggccctc
gtgttcatca tatgatctcg caggagagaa gttggcatgg gagatggaag cctcCCitga
Cttggcctcg agCggggact accctcctge ttCgggetca gecctcccatC attttcattg
atttccagca gaagctagtc acttttccca gagggagCg gCCagggagC acct ctctgC

t ggCCt ct ga gcccc cac tc
ct gaggacé&aiﬁé?%a%‘gé?tgaﬁaaﬂgqggg%ﬁgc%P%%@?%%dtcgg"& 8%(% ag?@gﬁt :g:g@%ca
agt aa:: c@t@c&@ga{ggé@aitgtatg?tgmca;tgt?gaa@atgggacaam @:ag'agtqtcggctse&n;:c
gggaCttca aataccac tgc gc g
gt gaggagac@tg%&tcat %%99%93‘8998‘% %aef ct%%‘ég% t ggaag &Ee?t%% %%?‘\%acg caccggiagt
cagcgaggaagymyetocuduges@ay etuagyagat @e Gy g taggat wat g;@tt@ttsgtagcgéftot c

accct cggt t t t C
Soagt oot clrEitbedll Ao c<gEe Lo é,%%g%%%?2@%%@%23%%%%32%8Sé’gig:;g

cttCt aca@(gc‘tf@@wc@tag@afgﬂ GagAGARY T CICERUE GfaBr RO JARE P SAT%agP
agcca?aa%gc?égsécaééaggacﬂé tct:@eﬁh@@cgtﬁaﬁﬁaéﬁchgﬁﬁg@ﬁgQﬁﬁftcg%acﬁﬁm C
gaaagt ga

tt aaaaac tagc ttC cttcca
S aagt ot grEe RS G Aot AT TR G gt o 08 GO 9550t 4
ccgccaggGeatg@gedoandeadot ¢ gtg}:@&ggtﬁa@dcgt@ gcﬁgacmamgacmat Qwa

99°Ca00056 L GELGARCLE AL OA0EAL Cloc | SLLOGL Ok b 8ALE AN HagRhdiC 01 01

ct caagacct*HEatt gcatg cat
gcgt gggt @agtcccgtgg@agcagggg@ed;aaag@c@@&tq@@@ggca@tg@@at@mtgcmact ge¥at

cagggt gc c ag g
0L 0 SRR fRORAE el RO Shadecte e nen

aacct ggt getHges saiaeatcay i GeTECCHHTREEaaIGAC0cE AT cere® af Bt - 13-
tt aagact taba%&ﬁ&&a%‘&ah@tt@@@@@éc&@@&cta@ﬁ&ﬂg@ééat fadekiGQk @ag@cgﬂgaggmga 1860
accagctctt tggiagccag gtttcatca cca Ctccc ctt t 1920
ot Coot t CHEITILat LR oht SRR (B Ut Pt A AR b oA e 1950
gggcgggga;gaa@gagcﬁa@&cggc@tmggagccﬁtgagag@cgggag@gagtgmtggﬁ@gmgt 2040
e L
tcttott aGgg@;a‘gitcmaecch@tcggagamggtaggmggam aaqgaa!a:uatcgaww@at a@@t g 2220

agtcctgtt A2 < aQ <c?t Azt daxOdc [ Teda3> kyED sapi ens
<400> 10 ggc%%gﬁgtat g%&%%éi%?g g écgt&é tgg%%%a gttc %g gt cgcggcct CC

aagcccct g§IFaatagot @t eragts &f’Ef@F@aéat@é?@t‘ﬁﬁa@tttt@fa@ﬁagﬁé%ga%\
?t gilgggt %ai@?@iﬁ?&?@ﬁ@@ﬁt@&?gQ%t@%égt:@gﬁg&ﬁffg% %@f«fcgee@cgawoct
cCccgaacc ac ccc cCta cc_cca C a
aggt ggaczféi %gagfdﬁqgga%gé%&%é? 2 iGaney g@at&%tgéﬁggﬁqtgg%ccgéﬁ&cg
aCcct gaggiggfiaagict apagragc cgopggycggageagtacamgetrggaatggsigaattgpyC cccccat cga
T o g F EEactLe SEAY0RL, ANMRRLLA! B SEGRO NGl R

caCgcct CCC caccg gga Ca
cttcgaggte cttoctotge agaggtcttg crtctoccgg tcagetgact cocctecccaa 5040

gtccttcaaa tatctcagaa catggggaga aacggggacce ttgtccctec taaggaaccce 5100
cagtgctgea tgccatcatc ccecccacee tcgeececcac ccccgecact tetcecteca 5160
tgcataccac tagctgtecat tttgractct gtatttattc tagggetget tctgattatt 5220
tagtttgttc tttccctgga gacctgttag aacataaggg cgtatggtgg gtaggggagg 5280
caggatatca gtcccctggg gogagttcot ccctgocaac caagcecagat goctgaaaga 5340
gatatggatg agggaagttg gactgtgect gtacctggta cagtcatact ctgttgaaag 5400
aatcatcgyy ¢gagggodgog ggctcaagag gggagagete tctgagectt tgtggaccat 5460
ccaatgagga tgagggetta gattctacca ggtcattctc agecaccaca cacaageget 5520

ctgecatcac tgaagaagec coctaggget cttgggeeag ggoeacactea gtaaagatge 5580



tggttctt CC gaaagcggcg ggatttacct gagtgggtga ggtCgtttta ctgcgtgcgg
ccttatggtt tCagcctcca gggggCaCag tcgtggaact tcaggaCt Ct aCCtacat ct
ccCaaatctt ggaCCgtcag cCtgaggt Ca tggtacgtgg aacagcacgt aaggagtaca
t ccaaagCCa gagctgaCca at cgCCgt gg gt gctggact tggCagcagg tcctgCtggt
gcggcctggt ttagcagcta gcggtattaa ccat-it-cacg aagatacggC atgttcgtta
ccaagggccc cagccctggg caggcgeccct aCt CCCt cag gcaacgt gaa gt gacaaaaC

t Ct t CCt CREgTALINC lOgesa taTiy guasraRAYd At EeRge Wo99aMII§ERn £ 6RC CakGg g ERYCC
agaacCaquta%qsgg%aggcgge%gmeﬁa@g GgRageGt tagBdlf 9%%@9& g8t cc60

gcaaccgggc ggcagcc t gcgat gagc t gggt gc gt trtcgtactt240
t gat aat t dFCREALECAEBTION é@’%cfj?%a&tai% %%P@%?@@gtggﬁ% %t t8gggcCcaag420

at Cggt Ot tea o6t GfIeaE486: i @utiqgifsorggact actbdlc gacarpgéggc sgigcacacct 600
cagcgt ggt gg acc%t gccct 660 t caCaagccc carz20 tcacaCat gcs&%accgt gcc780

c COCCCaa&R9' @t dyatddat %Tg(tcﬁﬁgffgﬁtcﬁc?gﬁ%agccé’ﬁgwﬁbt §5t°5E | Sat °Gccaagacaad60

tcttccaaga ¢ctectaate tCaggggcag goggtgyagt gagatccgge grgcacactt 5940
titggaagat agoiiiccca aggatcctct coccccactgg cagotctgee tgteccatca 6000
ccatgtataa taccaccact gctacagcat ctcaccgagg aagaaaatgc acaataaaac 6060

caagccictg gagrtgtgtec tggtgtetgt ctcttoctgtg tcocctggegtce tg 6112

<210> 5

<21l> 25

<212> DNA

<213> artificial

<220>
<223> Dpescription of artificial sequence: PCR primer

<400> 5
aagratgtcc gcgcagaaca gaagq 25

<210> 6

<211> 26

<212> DNA

<213> Artificial

<220>
<223> Dpescription of artificial sequence: PCR primer

<400> 6
ctgagatatt tgaaggactt ggggag 26

<210> 7

<21l> 22

<Z212> DNA

<213> Artificial

<220>
<223> Dpescription of artificial description: PCR primer

<400> 7
tcattggett gtgtctgacc ct 22

<210> 8

<21i> 22

<212> DNA

<213> Artificial

<220>
<223> Description of artificial sequence: PCR primer

<4Q0> 8
gctttcaacg tcagtaggac aa 22

<210> 9
<211> 2236



cagcgtcctc accgtcctgec 1020 ctccaacaaa gccctcccag 1080 ccgagaacca caggt gtaca
1140 cagcctgaCc tgcctggtca 1200 caat gggcag ccggagaaca 1260 cttcttcctc
tacagcaagc 1320 ctcatgCt Cc gtgatgcatg 1380 -14- aggctctgca caaccactac
acacagaaga gcctctccct gtctccgggt aaatgagtgc 1440 cacggccggc aagcccccgce
tccccaggct ctcggggtcg cgcgaggatg cttg@acgt 1500 accccgtgta catacttccc
aggcacccag catggaaata aagcacccag cgcttccctg 1560 gog 1562 <210> 11 <211>
715 <212XZEFA HOMO sapi ens <400> 11 cgccaccatg gtgttgcaga cccaggtctt
catttct ct§ dﬁ?ﬁf@ﬁ?“?ctctggtchO ctacggggat atcgtgctga cccagagccc
ggcgaccchgomgcct tctc cgggcgaacgl20 tgcgaccctg agctgcagag cgagccagta
tgttgatc Ogmtfﬁéﬁﬁ cgt ggt accal80 gcagaaaccaggtcaagcac cgcgtctatt

aatttatggglgcgggpqggm)gtgcaactggz40 ggt cccggeg cgttttagecg gectctggatc
cggcacggat tttaccctga ccattagcag300 cctggaacct gaagactttg cgacttatta

tt gccagc s %E;%, At E&E%ca&%&%&@&@%g’%Qgsﬁ;rgﬁézﬂ%‘é@fggagﬁ asgAaag! { gapat { aa

acgtacggtg gctgcacca gtcttcat 420 cttcccgeca tctgat gage agtfgaaatc
t ggaact g tERgR JCHI298ET BHIC A4 SETLAET 2t téfa‘(,té?:gg %&8 Y ccaddgt aca
gt ggaaggtg@ggﬁh@@cgﬁe@aabﬁg:aaﬁttig@:g&h@gt@ae&acg@agg@@g@gggtma:ccagm@cagga

cagcaaggac cacctaca gcctcagca 600 caccct aag ca t acga
gagacaggﬁabqgc&‘%@@g’fgag%tgg Béﬁt%%céﬁag t%atcgatggﬁga%cccg acaga

gagct t caaegagyggagagitggia gg:é@égagﬁ]aﬂreaﬂtZamZﬂankcmt;mmam <23®> Artificial

<220>

accaagtgtc cgggattcag acctctctge ggecccaagt gttegiggtg cttccagagy 360
cagggctatg ctcacattca tggcctctga cagcgaggaa gaagtgtgtg atgageggac 420
gtccctaatg tcggecgaga goococacgoc gegetectge caggagggea ggcagggece 480
agaggatgga gagaacactg cccagtggag aagccaggag aacgaggagg acggtgagga 540 .
ggaccctgac cgctatgtct gtagtggggt tcccgggegy cegecaggee tggaggaaga 600
gctgaccctc aaatacggag cgaagcacgt gatcatgctg tttgtgectg tcactctgtg 660
catgatcgtyg gtggtageca ccatcaagtc tgtgegecttc tacacagaga agaatggaca 720
gctcatctac acgacattca ctgaggacac acccteggtg ggccagegee tccteaacte 780
cgtactgaac accctcatca tgatcagegt catcgtggtt atgaccatct tettggtggt 840
gctcracaag taccgotget acaagttcat ccatggetgg ttgatcatgt cttcactgat 400
gctgetgtte ctcttcacct atatctacct tggggaagtg ctcaagacct acaatgtgge 960
catggactac cccaccctet tgctgactgt ctggaacttc ggggcagtgg geatggtgrg 1020
catccactgg aagggccctc tggtgetgcea gcaggoctac ctcatcatga tcagtgeget 1080
catggcccta gtgttcatca agtacctcec agagtggtce gegtgggtca tcctgggege 1140
catctctgtg tatgatctcg tggctgtgct gtgtcccaaa gggectctga gaatgetggt 1200
agaaactgcc caggagagaa atgagcccat attccctgee ctgatatact catctgecat 1260
ggtgtggacg gttggcatgyg cgaagcetgga cccctcctet cagggrgece tccagetcce 1320
ctacgacccg gagatggaag aagactccta tgacagtrtt ggggagectt cataccccga 1380
agtctttgag cctcecttga ctggctaccc aggggaggag ctggaggaag aggaggaaag 1440
gggcgtgaag cttggectcg gggacttcat cttctacagt gtgotggtgg gcaaggegge 1500
tgccacgggc ageggggact ggaataccac gerggeetge ttcgtggeca tectcattgg 1560
cttgtgtctg accctcctge tgettgotgt gttcaagaag gegetgeccy cccreccecat 1620
ctccatcacg ttcgggctca tottttactt ctccacggac aacctggtge ggeegttcat 1680
ggacaccctg gocteccate agetctacat ctgagggaca tggtgrgoca caggetgeaa 1740
gctgcaggga attttcatty gatgcagttg tatagtttta cactctagtg ccatatattt 1800



<223> Description of artificial sequence: PCR priner <400> 12 acgtgtcgac
gccgccacca tgaaacacct g31 <210> 13 <211> 28 <212> DNA <213> Artifici al
<220> <223> description of artificial sequence: PR prinmer <400> 13
acgtggatcc tcatttaccc ggagacag28 <210> 14 <211> 31 <212> DNA <213>

Artificial -15- <220> <223> Descripti®n of artificial sequence: PCR primer
<400> 14 acgtctcgag gccgccacca tggtgttgca g3l <210> 15 <211> <212> DNA
<213> Ar fttFagefgt R PrEs i@ papaardas (ape 95 Rt f 4P t9eeY @P%ﬁgg‘é‘—’&i‘ueﬁ%’z} PR pri mer
<400> 15 jaggtagat ot §dcagc agilretared cehi@lck gedPgcteccgett tgyggagege 1920
ctegettcac ggacaggaag cacagcaggt ttatccagat gaactgagaa ggtcagatta 1980
gggegoggag aagagcatcc ggcatgaggg ctgagatgeg caaagagtgt gotcgggagt 2040
ggcccctgge acctgggtge tctggetgoga gaggaaaage cagttcecta cgaggagtgt 2100
tcccaatgct ttotocatga tgtocrtgtt attrtattge ctitagaaac tgagtoctgr 2160
tcttgttacg gecagtcacac tgctgggaag tggcttaata gtaatatcaa taaatagatg 2220
agtcctgtta gaaaaa 2236
<210> 10
2 L
<213> Homo sapiens
<400> 10
gcgccaccat gaaacacctg tggttettoc toctgetggt ggragetoce agatgogtec 60
tgtcccaggt ggaattggtg gaaagcggeg gcggectggt gcaaccggge ggcagcectge 120
gtcrgagotg cgcggectec ggatttacct ttageageta tgcgatgage tgggtgegec 18O
aagcccctgg gaagggtcta gagtgggtga geggtattaa tgctgetggt tttegtactt 240
attatgctga ttctgttaag ggtegtttta ccatttcacg tgataattcg aaaaacaccc 300
tgtatctgca aatgaacagce ctgegtgogg aagatacggc cgtgtattat tgegegogtg 360
gtaagggtaa tactcataag ccttatggtt atgttcgtta ttttgatgtt tggggccaad 420
gcaccctggt gacggttage tcagootoca <caagggece atcggtcttc coccctggeac 480
cCrcctecaa gagcacctct gggggcacag cageectggy ctgoctggtc aaggactact 540
tcCccgaace ggtgacggty tcgtggaact caggogocct gaccagegge gtgcacacct 600
_ tccecggetgt ccracagtce tcaggactct actcccicag cagegtggtg accgtgocct 660
ccagcagett gggcacccag acctacatct gcaacgtgaa tcacaagccc agcaacacca 720
aggtggacaa gaaagrtgag cccaaatctt gtgacaaaac tcacacatgc Ccaccgrgec 780
cagcacctga actcctgggg ggaccgtcoag totroctott coceccaaaa cccaaggaca 840
ccercatgat ctcecggace cotgaggtca catgegtggt ggtggacgtg agccacgaag 900
accctgaggt caagttcaac tggtacgtgg acggegtgga ggtgcataat goccaagacaa 960
agccgoggga ggagcagtac aacagcacgt accgtgtggt cagegtccto accgtoctgl 1020
accaggactg gctgaatgge aaggagtaca agtgcaaggt ctccaacaaa gecctcecag 1080
cccecatcga gaaaaccatc tccaaageca aagggcagec ccgagaacca caggtgtaca 1140
ccctgeeceoe atcccgggat gagetgacca agaaccaggt cagectgace tgectggtca 1200
aaggcttcta tcccagegac atcgecgtgg agtgggagag caatgggeag ccggagaaca 1260
actacaagac cacgcctoce gtgotggact ccgacggete cttcttccte tacageaage 1320
tcaccgtgga caagagcagg tggcagcagg ggaacgtctt ctcatgetcc grgatgcatg 1380



<210> 16 <211> 27 <212> DNA <213> Artificial <220> <223> Description of
artificial sequence: PCR primer <400> 16 atgaattcac agtttcactt ctgcacc27
<210> 17 <211> 20 <212> DNA <213> Artificial <220> <223> Description of
artificial Sequence: PR prinmer <400> 17 tgtactcctt gccattcagc20 <210> 18
<211> 20 <212> DNA <213> Artificial <280> <223> Description of artificial
Sequence: PR priner <400> 18 gctcatcaqg tggc%ggaagzo <210> 19 <211> 448
<212> pgpgg@fgg;a%cag:ébq AFRAFagapga ucgrtecct gtetocgggt aaatgagtge 1440

cacggeogge aageccecge tecccagget cteggggtcy cgegaggatg cttggcacgt 1500
acccecgtgta catacttcce aggcacccag catggaaata aagcacccag cgettcectg 1560
gag 1562

<210> 11

<211> 715

<212> DNA .
<213> Homp sapiens

<400> 11
cgccaccatg gtgttgeaga cccaggrctt catttetetg ttgetctgga totctggtge 60

ctacggggat atcgtgetga cccagagece ggcgaccctyg agoctgicte cgggcgaacg 120
tgcgaccctg agcetgcagag cgagocagta tgttgatcgt acttatctgg cgtggtacca 180
gcagaaacca ggtcaageac cgegtctatt aatttatgge gcgagcagec grgcaactgg 240
Qotcccggeg cgttttageg getctggatc cggeacggat tttaccctga ccattageag 300
cctggaacct gaagactttg cgacttatta ttgocagcag atttattctt ttoctcatac 360
ctttggecag ggtacgaaag ttgaaattaa acgtacggtg gectgecaccat ctgtcttcat 420
cttcoegeca tcotgatgage agttgaaate tggaactgoe tcrtgrtgigt goctgotgaa 480
taacttctat cccagagagg ccaaagtaca gtggaaggtg gataacgccc tccaatcggg 540
taactcccag gagagtgtca cagagcagga cagcaaggac agcacctaca goctcagceag 600
caccctgacg ctgagcaaag cagactacga gaaacacaaa gtctacgect gcgaagtcac 660
¢catcaggac ctgagetege ccgtcacaaa gagcttcaac aggggagagt gtrag 715
<210> 12

120 bia

«213> Artificial

<220>
<223> Description of artificial sequence: PCR primer

<400> 12
acgtgtcgac gccgccacca tgaaacacct ¢ 31

<210> 13

<211> 28

<212> DNA

<213> Artificial

<220>
<223> description of artificial sequence: PCR primer

<400> 13
acgtggatce tcatttacec ggagacag 28

<210> 14

<211> 31

<212> DNA

<213> Artificial



et
Thr

Adn
Ay
Tyr
Ile
Asn
ady

Leu
Ser

du
Val
Ay
Val

Gn

Thr
Leu
Arg
Asn
Pro
Al a

véd0>Va|
n3>L2°3

Phe

nmet Ala Ser Asp Ser Au Qu Gu val
nmet ser Ala Qu Ser Pro Thr
Gn
du
Ay

Pro Arg Ser
Gy Pro Qu Asp Ay @u Asn Thr Al a
Gu Asp Ay Gu GQu Asp Pro Asp Arg
Arg Pro Pro Ay Leu % Gu GQu Leu
Lys H's Val Ile Met Leu Phe Val Pro Val

s Eprofpfti bt bodeRre P LR

ARQP-Ledd Leu Asn Ser Val Leu Ile Thr Leu Ile
acgtcicgag gccgecacca tggtgttgea ¢

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>

15

29

DNA
artificial

pescription of artificial seguence:

15

acgtagatct ctaacactct cccctgrtg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

16

27

DNA _
artificial

pescription of artificial sequence:

16

atgaattcac agtttcactt ctgcacc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

17

20

DNA
artificial

pescription of artificial sequence:

17

tgtactcctt gecatteage

<210>
<211>
<212>
<213>

<220>
<223>

<4030>

18

20

DNA
Artificial

pescription of artificial sequence:

18

gctcatcaga tggcgggaag

<210>
<21l>
<212>
<213>

<400>

19
438

PRYT .
Homo sapiens

19

PCR primer

PCR primer

PCR primer

PCR primer

Cys
Cys
Gn
Tyr
Thr
Thr

Asp G u 151015 Arg
G n 202530 -16-
Trp Arg 354045 Ser
val 505560 Cys ser
65707580 Leu Lys
859095 Leu Cys net

100105110 Thr Qu Lys
115120125 Pro ser Val
130135140 31

29

27

20

20

Met teu Thr Phe Met Ala Ser Asp Ser ¢lu Glu Glu val Cys Asp Glu
1 5 10 15

Arg Thr Ser Leu Met Ser Ala Glu Ser Pro Thr Pro Arg Ser Cys Gln
20 25 30



Met

Ile Ser Val Ile Val Val Met Thr Ile Phe Leu val val Leu Tyr

145150155160 Lys Tyr Arg Cys Tyr Lys Phe Ile Hs Ay Trp Leu Ile nmet Ser

Ser 165170175 Leu Met Leu Leu Phe Leu Phe Thr Tyr Ile Tyr Leu Ay Gu va
Leu 180185190 Lys Thr Tyr Asn val Ala Met Asp Tyr Pro Thr Leu Leu Leu Thr
Val 195200205 Trp Asn Phe Ay Ala val-i&dy Met Val Cys Ile Hs Trp Lys Gy
Pro 210215220 Leu vVal Leu G n G n Ala Tyr Leu Ile th IIe Ser Ala Leu net
Al a 22523 240 Leu Val Ph Ty Ser Ala Trp Val
Ile Leu 2 %f V458 f’\{ Paf‘”f@ﬁ@r 51” S“Lﬁ‘s ’EgL a Val Leu Cys Pro
Lys Ay 260265270 Pro Leu Arg Met Leu VaI Au Thr Ala Gln Au Arg Asn Gu
Pro Ile 275280 Phe I 1&g, T I, e t Val Trp Thr Va
Ay net %56%3%%36 Asn Glu é;\up)ls% Llﬂ?umu Su'Ash lﬁ% s% KrgNr)ar 3

Cys ser Gly val Pro Gly Arg Pro Pro Gly Leu Glu Glu Glu Leu Thr
65 70 75 80

Leu Lys Tyr Gly gga Lys His val Ile ggt Leu Phe val Pro ;§1 Thr

Leu Cys Met 1le val val val Ala Thr 1le Lys Ser val Arg Phe Tyr
100 105 110

Thr Glu Lys Asn Gly GIn Leu ITe Tyr Thr Thr Phe Thr Glu Asp Thr
115 120 125

Pro ser val Gly GIn Arg Leu Leu Asn Ser val Leu Ile Thr Leu Ile
130 133 140

Met Ile Ser val Ile val val Met Thr ITe Phe Leu val val Leu Tyr
145 150 155 160

Lys Tyr Arg Cys Tyr Lys Phe ITe His Gly Trp Leu Ile Met Ser Ser
165 170 175

Leu Met Leu Leu Phe Leu Phe Thr Tyr Ile Tyr Leu Gly Giu val Leu
180 185 190

Lys Thr Tyr Asn val Ala Met Asp Tyr Pro Thr teu Leu Leu Thr val
195 200 205

Trp Asn Phe Gly Ala val Gly Met val Cys Ile His Trp Lys Gly Pro
210 215 220

teu val Leu GIn GIn Ala Tyr teu Ile Met Ile Ser Ala Leu Met Ala
225 230 235 240

Leu val Phe ITe Lys Tyr Leu Pro Glu Trp Ser Ala Trp val Ile Leu
245 250 255

Gly ala ITe Ser val Tyr Asp Leu val Ala val Leu Cys Pro Lys Gly
260 265 270

Pro Leu Arg Met Leu val Glu Thr Ala GIn Glu Arg Asn Glu Pro Ile
275 280 285

phe Pro Ala Leu Tle Tyr Ser Ser Ala met val Trp Thr val Gly Met
290 295 300



-17- Ala Lys Leu Asp Pro Ser Ser G n Gy Ala Leu Gn Leu Pro Tyr Asp
305310315320 Pro Au Met Gu AQu Asp Ser Tyr Asp Ser Phe Ay Gu Pro Ser
Tyr 325330335 Pro G u val Phe Qu Pro Pro Leu Thr Ay Tyr Pro Ay Qu GQu
1eu 340345350 Qu Gu GQu u Gu Arg Ay Val Lys Leu Gy Leu Ay Asp Phe
"Il e 355360365 Phe Tyr ser val Leu val-iTdy Lys Ala Ala Ala Thr Ay Ser Gy
Asp 370375380 Trp Asn Thr Thr Leu Ala Cys Phe val Ala lle Leu Ile Ay Leu
Cys 385390895« 06u laep PThrSeEe&?r‘LCéa Qerlreysudla 0ayl PIENEYTL Lys Ala Leu Pro
Al a Leu 485410415 Pro 11%%ser 11e Thr 2 Gy Leu lle e Tyr Phe ser Thr

Asp Asn 420425430 Leu Val Arg Pro Phe Met Asp Thr Leu Ala Ser H's A n Leu

Glu Glu Asp Ser Tyr Asp Ser Phe Gly Glu Pro Ser Tyr
Tyr |le 485430485 Glu £Ju Asp yr Asp set ser

pro Glu val Phe Glu Pro Pro Leu Thr Gly Tyr Pro Gly Glu Glu Leu
340 345 350

Glu Glu Glu Glu GIu Arg Gly val Lys Leu Gly Leu Gly Asp Phe Ile
355 360 36

phe Tyr Ser val Leu val Gly Lys Ala Ala Ala Thr Gly Ser Gly Asp
370 375 380

Trp Asn Thr Thr Leu Ala Cys Phe val ATa Ile Leu ITe Gly Leu Cys
385 390 395 400

Leu Thr Leu Leu Leu teu Ala val Phe Lys Lys Ala Leu Pro Ala Leu
405 410 415

pro Ile Sser Ile Thr Phe Gly Leu Ile Phe Tyr Phe Ser Thr Asp Asn
420 425 430

Leu val Arg Pro Phe Met Asp Thr Leu Ala Ser His Gln Leu Tyr Ile
435 440 445



