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Case 24576 QUADRUPLE TRANSGENI C NON- HUMVAN ANI VAL
Al zhei ner's di sease (AD) is a neurodegenerative
waolc@easaswhi ch is characterized by nenory | ossSPErEP2008/008971

decline of cognitive functions. The preval ence of AD
approxi mately doubles with every five years over the
age of 65. Overall, approximately 5 to 10% of those

Case 24926 65 are affected. The clinical diagnhosis of AD
remai ns an excl usi on diagnosis. Only post-nortem
m croscopi ¢ exam nation of the brain offers a
definitive diagnosis based on the presence of

a1 o1 o by ADRUIAR TR RGSLRAICRON-Hudasy ayinpaL
tangl es contai ni ng pol yneri zed phosphoryl ated Tau

protein, I n nost of the cases, AD occurs late in onset
Albeispssisatiseass (AD) siencuadegensrsive disgasel Whirh msharacterized by

memoéxi@rrssginﬁde%liﬂe 5? ({b%h{tfv% gﬁﬁ%tﬁo%g i évalé}{& &@@Xﬁnﬁ?&? doubles

y | npor € progdression
with euargeivetyea over thike agbef d5. @4l mpproaimaely .S tKrO¥of those over 65 are
nmut ati ons are the di sh_Mut ati on (SFAD) whjich affect
affectedy d, aﬁglne?@/deagfome%ewsmmwwg agriogis| @Aty giest-mortem

micro%#i@%&%%&? it ﬁfefb?%%f&%d@{bﬁﬁYveoéia%g sis. Habdd (?rh%% %resence of

ations affect the proteolytic protessing o
extracglivdardilaqpesvomaining fihride gEamylopk peta (8beta)pPptoderanddntracellular tangles

.processed. b t | east ecretases: al pha-, befa-, an .
contaifif pabocied abeehoRL ST BPRE 16 fioef af BE ciegeh oeed fae n
onset ﬁﬂ@pb%i(ﬁﬁgﬂ’lﬁt daPly Id¥etThAmial AD APRséits 8 miMityl JTihd\@ises, but they

671 (APP770 nunberi %) | eading to a 12kd retai ned

have beemrbxtzanecly dnperant &ritheiprogressigiimthe unierstandiag of thgrddsease

may then under y t . 1 4 highn
el B B T SRR BB bt Mons 7067
(K6704R ard/M§31 +19%ind tige Porldhan@efidn whish @fectoeddon™717 of APP. All these

Vigo-Pelfrey C, Esch F, Lee I\% Dovey H, Davis D, Sinha
mutatigns affget Besraienlytic proopering9f APP wiglding mete amyleidogenic peptides.

I sol ati on and quantification of soluble Al zheiner's

,gﬁf’ @éz@%@bf‘cﬁé@ss@& B?‘apl'eﬁ’ét A%eGRlasdd Hlipﬂ§-, bdal Uh& garhB%secretases. Beta-
59: 5-7). Current treatnments for AD provide only
secretase Getistes pAptopeitide gendratedn byTtleadng APR afiey Methiomine 671 (APP770

nedi cal,. need i.sease di fying agents.that 0
numbefig) BUPEEs 1 2 tinGLReR TR PRI ERENg FRATSG; HE 2k fragment
may tHh3888@0 igAmPthSseRldse cRab At WitklH #heShy dFéphoBRUEInSMERBEanedomain to
such agents requires, anong others, progress in the
release thd d0s42a 00 A gestduet Ardetagieptidesd Seuhesti B \GgoPrlireyi Gdissh F, Lee M,
DoveyaI-rl],dDzlwris bpginha S, Schlossmacher M, Whaley J, Swindlehurst C. Isolation and
quantification of soluble Alzheimer's beta-peptide from biological fluids. Nature. 1992. 359:

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

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.
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devel opment of animal nodels. A nunber of transgenic
| i nes overexpressing proteins relating wwth AD are
woe@ws628Dr exanpl e doubl e transgenic m ce PCT/EP2008/008971
over expressi ng APP London and beta secretase. KM/
17.09. 2008The present invent2on provides a transgenic
non- human ani mal whose genone conprises a) a first
Thape et iryehiith pRgides atraasgeait my-kuhamaimAPRhpdeqicabine comprises a)
conprising. a nmutation associated with Al zhei nmer's )
a first frpnsggRis Rﬁ@)sewnﬁ\m%@g@ahww&}? PIHENSPMPEISINg 3 mpigtion
associhted Qﬁﬂﬁ&lzﬁ%@%smg ) ot APy I JIbAK Shetedn idl ikt kransgenic
pronot er ; a second triansgeni’c DNA séquence encodi ng
DNA seqoemagris Bpaslpilinked ® gofist piomaternpri sing a nut ati on

associ at ed w Al zhei 'S di AD),. AD-.t . .
b) & sE33RE GPDg G A sreRss Eheedbg ANTIGERI PRABHEREne o
mutatiltoﬁ aSSoeTartdl with AR IS discu8EA0) BF ‘gﬂFtIS'géh %)atﬁé logy,!Whdréin said second

ransgeni ¢ DNA sequence encodi ng charn of a
transgénierbXN A sequsockyis diperablydinkad & aseconderamgieni d pepti de,

o o T AR P BB BRI Al s
the an/8SIH PBFEdL WheFHiN §hid tHiRPyahs§étad DN se@khkeib 6Bétably linked to a third

anti body, wherein said forth transgenic is operably
promotgrgpdd to a forth pronoter or to the third pronpter.

J n H 1 1 . " S . .
o ford RS hSORIRE RS | O BB oFGLESwherein si
forth texaganiceislopsmbbf linked te adbrtls proapitéror te theithiyd prancymapse
nunmber, decreased cognitive ability, and menmory | oss.

They al so .inclyde di ffuse and neuritic plaques in the,
Bheferm @%@Hﬂ%r?%c‘ﬁﬁ?aéa eﬁﬁhaﬁggk?gggwﬁ%g aa*roa%lﬁﬁﬂ&ﬁanges in AD
patienR&léh RERL EXEnp1B Sk P Aburd sl s?ﬁapﬁik:'d_@hs_iiy‘?d%\%h@iﬁé ntiber, decreased

_I'nsol ubl'e deposits that stain positively wtt '
cognitavetabildpeand remotyddsse They alspimetude diffuse and seyritésplaques in the brain,

. invention provides ran i.c_naon: human ani pal 0S8, .
which g FRASRRRRIT KR FSoe 8 of pADERE RS pEie hRRe BBt gl ictusions or
insoluBR@epbsid titat BldiFIbsARRIYSHER bfith- AVetaankibogies APP London

protein, wherein said first transgeni c DNA sequence is
operably linked to a first pronoter; b) a second
Inrnaricydar; he DReseRIdBYRINOB PERIEYRSi A ANSEHIGBPN-PhBar ARimaj whose genome
gtein conprising a N141l substitution, wherein said
cond transgeni ¢ DNA sequence is operably linked to a
a) a firseasgenic DNA sequence encoding a human APP Swedish or a human APP London

comprise
se

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;

¢) a third transgenic DNA sequence encoding a light chain of a human antibody directed against
the human 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.

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

Preferably, the descendant is obtained by breeding with the same genotype. Said descendant
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pronoter; c) a third transgeni c DNA sequence encodi ng
a light chain of a human anti body directed agai nst the
wheovans@nyl oi d peptide, wherein said third traPGHEP1008/008971
DNA sequence is operably linked to a third pronoter
and; d) a forth transgenic DRA sequence encoding a
heavy chain of said human anti body, wherein said forth
comprisea thegamietransgenreDNA seqlientkeas the quidrupleinod-hmneantinenalalescribed
to a forth pronoter. The present invention al so
abover g| ates to descendants of the transgeni ¢ non- human
animal s as provided by the invention, obtained by
PUraRAh 0, MelfledeR€indatifondelatdstth a RBPIRE S Igﬁﬂ;ﬁf&)éﬁﬂ culture derived from
Preferably, ‘the descendant is obtained by bfeeding
a quadmplé nomrbumamiransgeoicyanémalmiitd desesndantman desentheidsibove. he

sane transgeni ¢ DNA sequences as the quadruple

on-.humap ani mal. descri bed abqve. ..Furthernore he
A s SRR 50 oy G E PR e el or culture
thereof, &letivéd rbmraEnchehuArtrirsgenia afidAl b desbéitahtsrn®idescribed above.
transgenic aninmal or its descendants as descri bed

above. In addition, the present irvention,also .
Bheorreesas myepiiasleo Biovides atigane onepll axrach derdyadia pen-human transgenic

animaf {15ts§RbcendSHts € BescFiBER SHHEN- human transgeni ¢ animal or
Its descendants as described above. The present

i nvention also provides a tissue or cell extract
T proseait snvantiorhalsa provides agesthed fonigenkratong 4 transgenic non-human

. escendants as descri bed. ve. The present,inhyention
snima L R B OB RS D AT PR PRI SR Br APP
LondoRCAhiBR PreaénillR D ;Wsteﬁleboﬁgﬁ@{f@ NP sibsaation 2ae0ERdasy B light

encodi ng a human APP Swedi sh ‘or APP London, a human

chain gfradeumarn antibpdy diseetpdagainsp thedietapmylaid peptide eomprising)

and..a heavy.a i chai [ .
o) Co- Rty AT R Ryt OBbrE i Sira SRR DN g gnooding a
humardAPESwed]s@ ok APP lcorgioncirida gmetd cotBiru@t@omiprisingghs sécdnd transgenic

first transgenic DNA seqﬁgnce encodi ng_a_ human APP,
DNA ssgperice isnepding-phyumag Sreserifia 2prefeietitle a Y4l subgkitution into a non-

i Si I : C : )

humarf AR o fihoh HnpRARA b SEARCUI i Kork 1R A RuBR A i non
humarsantiratij fromisaid Zygoe ca embryumixesterngghit € or an non- human

b) Co-telynbr' ggiﬁ%egtﬁfg%%% ’cgﬁgd i S % trig gqgasagfggz%%ﬂquence encoding a
light cBATR6Y 2 Rlifmaf bRIDSE/ difechd aERinktth€shi R Fepfi@BSindG genetic construct
const ruct conpry3|?? thethird transgeni c DNA sequence
comprisingdt¢ faythatransgenic 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,
c) 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 a human antibody directed against the beta amyloid peptide.

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

DNA sequences may be on the same construct.

The present invention also provides a method for generating a transgenic non-human

animal expressing a human APP Swedish or APP London, a human Presenilin 2 protein
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light chain of a human anti body directed against the
anyl oi d peptide, and a genetic construct conprising
wo bmofazsh transgeni ¢ DNA sequence encodi ng a PEBER2008/008971
chain of said human anti body into a non-human zygote
or a non-human enbryonic stefrcell, and generating a
doubl e transgeni ¢ non-human animal from said zygote or
comprésifiy No41 IGubstRuticredrld, a kdavivahd 8 dight chiaggefhd ursay amibsdpdirected
éﬁand b) and thereby producing a quadruple transgenic
againsh HﬁﬁﬁﬂnﬁﬂidﬁP“QmB@@P@%%%nE conprises transgeni c DNA

o) CoFEglhencd MRl Aomprbl o0 5 (DT CoRR: P icoding o

humarbARB8wedhdr a&HPi Déridoalveiereinfaid ﬂnsmnns@nicl IDNAysequermetlsedperably
[ ide. Alternati

agai nst the betg anyl oid pe
lmkedéeé Et)Pf%‘POieﬁéma&ﬂF@e%?ﬂqSEﬁ‘é&O'H‘BEIFI'B&éhet %?goaqfﬁr%g%ma DNA
sequeric@ reh@o&ﬂi?ﬁ‘ ﬁGﬁQh ©rdbihin 9%@1%%1?&3&11&4@1 %sﬁﬁﬁoﬁ Y5 a non-human

construc present i'nvention also provides a
zygotermtdnamnﬂmmagmmdnaomn gtem tterllanélgem saldmmohdmamsgamp @NA sequence is

X i ng rmn APP dis APP | ondan,
operatly B orroeBomt P BIHEr A RSP B RRUPRF FETHRED P Pan animal
from s8fdtyBofReR éibafthidstb@ell; chai n of a human anti body

directed against the bet a ag%%0|d pepti de conpri sing

b) Coa)leMguarge@em eanstugeamprising dhesthird dransgempr PRAnggquericg encoding a

ight b o YL ARRAEN R CRAMIEASSH 0GR BRIl pIRRe ABRercin said hiva

transgahk‘,\meq s&jiRAcd 8 oppabBbinkel itak etrdt gromoter aAd a gemstidtodhstruct
and a %enetlc construct conprising the second
comprysinghg dorth trangaenie N sequsAeoRNcAdIng alsarnchainebssid iyman antibody

into a H&P hﬁllngn %'édd?e &r NIhhuH® ﬁ%b{}}&ﬂ&'ﬂerﬁ BdiP g@re?&lﬂ mﬁﬁ'f@t@h transgenic

gote or n non- hunman e onic stem’ ereln

DNA sequehc&e isoopetrablyahslgdrto cforﬂi\proa&nnrem:bgensratipg ’aalbhlyle ttiansgedic non-
to.a cond. pronpt er energ]ﬁi ng a doubl e

human, e G BRGSO S SR zygote or
c) MathiPHRPéfc hifAsCSH d) an®b) &Rt ﬂh@ﬂeﬁf pidadcidg Q‘:‘dﬂﬁ&ﬂuﬁle transgenic non-

construct conprising the th ransgeni ¢ DNA sequence
humansngwel expressés afiumarhAPP Seedish loo ARR Laandoh.cdyurgary Bresendlin 2 protein

compr AR LA SRR, AR i LA b AR oo ftirecred

agamspﬂ@mi@ta%&nya@ﬂpap@dmetl c construct conprising the forth
transgeni ¢ DNA sequence encodi ng a heavy chain of said

human ;anti_body into a non-human zygote or a_ non-human

Akengiévaly in stehreael the 2bgierasniicpsd aerads tha thid apéforth transgenic

DNA sequences may be on the same construct operably linked to the third promoter.

The present invention further provides a quadruple transgenic non-human animal produced

by the method described above.

APP

APP means amyloid precursor protein. A number of cDNA forms of APP have been
identified, encoding among others the three most abundant isoforms APP695, APP751, and
APP770. These forms arise from a single precursor RNA by alternate splicing. The gene spans
more than 175 kb with 18 exons (Yoshikai S, Sasaki H, Doh-ura K, Furuya H, Sakaki Y.



10

15

20

25

30

DNA sequences is operably linked to forth pronoter,
and generating a double transgeni c nonhunman ani nal
wo ewonsastd zygote or enbryonic stemcell, c) MatT/RB2008/008971

transgenic animals of a) and b) and thereby producing

a quadrupl e transgeni ¢ nonhufan ani mal expresses a
human APP Swedi sh or APP London, a human Presenilin 2
Genomnfic @k @inizacionpf theihughad ahilddid betasroteinipreomrsorgte aGaeat 990.
[ chain of a than anti body dlrected .agai pst

d [ i ght
87(2)'§£7e6§e%\3’%aﬁ9w&5&n@&@?6d@ ar fom@in At apengmbrane $egipn and g¢ytoplasmic
domalfl e RO IR Yy EQSQS TRiPASad0& Julﬂéu‘ifﬂth gdlfoﬂ%l;lc transmembrane

transgeni c equences may "be on me construct
domaioped ap Itcy 15 raskmds bﬁthtshmn‘smembrqme dootagr. ThubeA-beaseatleavage product

derlveﬂ en rt henﬁ?@ﬁ Laas gﬁ%ﬁ{gﬁ%@gﬁ%&g?ﬁg%&m kidney and

spleenah@%verARPoeﬁlD HegBeRgre AN flul] BCBLAGINnCE bﬁrﬁhrﬂhe Brain. The larger
nber of cDNA forns of APP have been identified,

altemaémfmws of) AdiPc(WQ’Pdﬁ heABPTHY comnistof ABE69aplus @aﬁ t)r tvapdditicnal

.APP. APP75 PP770.. Th .f L
domaigy. ARErs 1 eanie of SRR Wyind pigh REAEP 3} Pls B 8&ighgledhmino acias
which HRSRSMBRIES té hﬁrKdn?ié fERiNiof Berdif RERAR lﬁﬁﬁeﬁ&ls l(ﬁPI)S(Tanzz RE,

Sasaki H, Doh-ura K, Furuya H,  Sakaki Y.Genomn c

McClagthgs il Sarmpenti 42D, tvﬁga-mgmoﬁﬁmeeﬂab’& &eyr BE.Pnetease inhibitor
domaz;? c[C oded %} afl o 2 oz?@ﬂﬁf:n% gc% o§Zr‘1@/A %?soc%?c)d wﬁgflzlizll]zglmer 's disease.

alrns” an e Oan

Naturer. G 98B 3A1TL 823 (% YO gidrecnimi A; Idﬁi@GnBuﬁkebBtﬂsdQﬂﬁﬂ Stlbam JM) Masters
to 28 am no ids just outside the hydrophobic
CL, B@r%@féﬁﬂ#%%camﬁwg&ﬁ@m ﬂ"{’ lpeaBzatiggiof presubiors o 4lzheimer's

; I depRi S
diseasé A@Wg%@m 897, ,5 9{ 15’ CLES Zbrﬁg?ﬁf%?du 4 Ihﬁshz Y,

pr od rived omAP whi ch”is™ no
Tokushimai ¥y Shiogiro$, Heer Ht lelprsecsmh ofslzbamet's diséaimerynyémd protein shows

oA Yol TR Ly 0 g e
Hyslog PHBlaffes AEPAIARIS RY ,Ne%FLF’H;Q}mWE%ﬁJ RE’fM@@My Al L@’onneally PM,

one or two additional domains. APP751 consists of
GusellgJE. B g@eae d@’gctdhfmh@%lzwwr ‘adiseardiis n@tr@htly@n&m’ mhe amyloid

beta-p?o?enqs gnep N léraes e9§53 EE% ?(%)é’fi} 9{ i?f;ﬁ%h %oﬁt%g:]s lang%lfl gfrgﬂo §,cids of

APP75‘}\| andlagragéitionalEd anvinb |aard}‘3blffﬁi’u9flémblog6il§ta|the’iddﬁrori\bélﬁsuﬂace antigen
Pr ot ease i nhi hitor domai n encoded nyl oi d

0X-2 (Y eidemanteted y938; Kitrgushhet b 988 &M@st Riheryisenaisd; e amino acid

posmogk ?@gl?]ide g@}ééﬁ grcehtgu? g%mé%]ab %@% aj)%far@ m 0" he 259195 9cid number

of equivalent 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
referenced by the equivalent positions in the APP770 form. Unless otherwise noted, this
convention is followed herein. Unless otherwise noted, all forms of APP and fragments of APP,
including 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 also mutant APP, such for
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.
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CL, Beyreuther K. Identification, biogenesis, and
| ocal i zati on of precursors of Al zheiner's di sease A4
waeybosadsprotein. Cell. 1989 Apr 7; 57(1): 115PCBEP2008/008971

Ki taguchi N, Takahashi Y, Tokushima Y, Shiojiri S, Ito

H. Novel precursor of Alzheiffer's disease anyloid

protein shows protease inhibitory activity. Nature.

Iﬂﬁt%rm FalPPl $weldsh Gt we¢d Be¥fin2efers kPP Roforf as@ﬂﬁhg@above

PH, Hai nes JL, .Pol RJ, Nee L, Fonci.n
comprihag RO EHL oyt ion CREIIY (e ymacsd Rl S ipggoded by
SEQ. ?fﬂﬁjl ic defect infamlial Al zheiner's disease is not
tl'y linked to the anyloid beta-protein gene.
I\Iature 1987. 329 (6135): 156-7). APP770 contains all
Thelteamni" AGPdainden'bds wspTisrein s toranaABP tisodorat asldefoneil above

contifg g A P A B ek At prodution of
amyloiPSPlidesowasE LipReititiin@edied prbduttith m%@taaﬁ pkptide. Preferred are
positions referred to herein are the positions as they

nauxrahﬁﬁeanutatnommw tha pemmatseerctags eleanagb site withggiholagicah relevance
includ ositions in APP695 and APP751 differ in sonme cases
e to the absence of the OX-2 and KPI domains. By
convention, the amno acid positions of all fornms of
APR7adE(KweharSingles ebyl. Hutm B@liGéatteDO00EsY 1) 9(118):258%I8:)
APP770 form Unless otherw se not ed this convention

'io? \&3” d@%ﬁéﬁ&hﬁ@ﬁpg fﬂ%&?‘\tqg ASeLS, §°L§% 3 %5&7?:3119-24.)

A-beta, referred to herein are based on the human APP

AN \AE UnRE TS RE 81., INDR N181 Gk ﬁ%am&ivatsu%@bkzm)
nodi fied by the removal of the | eader sequence and by

the addition of sulfate and sugar %K 2& The term
+ AMP1TF iugglld, efl a.oSaiencant 99Art 458 ):%x%hpl e as
APPswedi sh and APP London. A human APP protein

CORPALE (?%S)%em% {Q/ltﬁae% SOGUAhR1 M1t HetN1? B?é(gﬁh)ssu -6))

di sease e pathology 1's prefe

APPswedi sh and APPlI ondon. The term "APP Swedi sh" as
Us T 1AE(Goate Acéteal s NaturdAP91 Fob 31 3Ma&3dEE704e6) above
conpri sing a K670N M671L substitution. Preferably the

T ene ARG B dls ATEERRR 0TRSO B2 arp

i sof orm as defined above contai ning one or nore of the

£i 1/723P (Kivok 3B, @al. aAhh Neatdl] 2000tRebi40(®):249-33) af f ect
the production of anyloid peptides towards a specific
i ncreased productign of A-beta 42 peptide. Preferred

ar e ystetred arexpse jfigia] mytatignypRfagameng ghathres e intae
FAR AL ABFarR T SolbhRliRYr AR R HetAdonfhF4aRpEes of which and their

consequence on the gamma-secretase cleavage have been described by Lichtenthaler and
co-workers (Lichtenthaler SF, et al., Proc Natl Acad Sci U S A. 1999 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.
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including - T7141 (Kumar-Singh S et al. Hum Mol GCenet.

2000 Nov 1; 9(18):2589-98.) - V715M (Ancolio K, et
w@boog/oRer Nat|l Acad Sci U S A 1999 Mar 30; 96ETI/EBD08/008971

19-24.) - 17 16V (Eckman CB, et al., Hum Ml Cenet.

1997 Nov; 6(12):2087-9.) - V/4i7F (Murrell J, et al,

Sci ence. 1991 COct 4; 254(5028):97-9.) - V717G

Prdanilin @S2yl in MC, et al., Nature. 1991 Cct 31;

353(6347):844 6.) - V7171 (CGoate A et al., Nature.

991 F ;.349(631 704- 6 17L JR, et
esenil R}e 2 ﬁlg 8 F@ﬁOte‘?(ﬁjf (Sh‘?]%?ﬁmgz?' E%‘)retg%co‘?‘gﬂl\{u’g rﬁ’? ggpn(qg%;@tase 18
mvolvé@m ik pRboessiddOf thE W (s ?@ﬁi%gr b; 47(2):249-53.)

Preferred are also artificial tations (replacenent
of all residues in the transnmenbrane regi on outside of
Theetern GPNA srspwancs) enseding Pessenifiniafiioc P& gerefi @b used herein refers to

the ma%gg%} %Eg% g’lejﬁl?lﬂsgpqsggﬁm%sﬁﬁgﬁgma@gmé @c‘rai'%g Srclf1 \f\?o B§ﬁ@6 841, filed

on Junel28¢ M) bidlagdr defuditRll idRogadVre@al. I&ahtlme%ads 3%% 49):795-8) and Levy
1999 Mar 16; 96&6 3053- 8 Mor e pref er abl uman AP

Lahad jeb al 6400 Newriokeh992r 8 (#5670 80)e wisluding any aflpkic ﬁ@rmts{aand heterospemﬁc
F)
mmr T oMU REBL T AL) AP e R IBa herin

SEQ IDmMé@sgeni ¢ DNA sequence encodes human
APPswedi sh. Presenilin 2 (PS2) Presenilin 2 (PS) is a

rotein of th ecretase conplex. The )
n SrETeRtli SR, Qru BSg 8E7S, PTG Feliles @ pdife sequence, but can

also inf¥ilde 6SRE of hIPHF ﬁle Jﬂankﬂ@%élﬁﬁtmy 1@%@ ERYSNRR0RS AR hdHh PS2 gene

Presenilin 2" or gene" as Used herein refers to
specifi Niib' mgludes mﬁcgémerefwmbmantu gsotogeated frdmidAN A dl@dnﬂ)mlc DNA,

mcludlfg recP'grggnangﬁanqsg)F%qj @@géﬂlg \éarfga?]ltsgié%gvs eﬁé? gene ﬂas also been

referre N heithe E51PB&rie. 376(6543) : 775-8) and Levy Lahad et al.
(Ann Neurol . 1995; 38(4):678-80), including any

| eli var ts and het erospeci fic nanmal
"ﬁ EHB'F‘B fﬁggﬂ é’fﬂﬁﬁh??nb]?rég%g mulﬁatg)n(qﬁgﬁggte(thlzhelmer s disease

(AD) crIDieyeepatisol 6iysie bﬁéf@dbl‘?%ﬂﬁirﬁhnﬂ%235@1 Nﬁ>41\10r1292P M@W%rmzwl
substltgge%g.ﬁﬁlalelg g]qﬁ)&g%‘g %O%ﬁtl Oééﬁzog 289% rrcla }q}aerférable, tﬁe ﬁltnisan Presenilin 2

protein comprising a mutation associated with Alzheimer’s disease (AD) or AD-type pathology is

a human PS2 with N 1411 substitution.

Therefore, the second transgenic DNA sequence preferably encodes a human PS2 with a
N141I substitution. Most preferred is the DNA sequence encoding SEQ. ID NO: 19

Antibody

An antibody is a “Y”-shaped molecule and consists of two heavy chains and two light
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
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al so include sonme or all of the flanking regul atory
regions and/or introns. The term PS2 gene specifically
wo pwbosies7 arti ficial or recomnmbi nant genes creaP@HEP20081008971
cDNA or genom ¢ DNA, including reconbi nant genes based
upon splice variants. The pr-8senilin-2 gene has al so
been referred to as the E5-1 gene. A human Presenilin
by orgampms)bﬁﬂfe saMBRPEci¢s) Thé consital pard isdfsaredbdd withinithdisame antibody class
Al zhej mer' s dj sease (AD) or AD-t%pe pat hol ogy is

(isotypsy é‘P‘b’deEﬂWn%lbﬁJﬁﬁWeFﬁ zctw funchgusi¢f a perpewtar Ipamgglgbulin subclass.

AnFc }‘%ﬁ%ytﬁ% %?%tun't 8{%1{ ﬁ%df g l?elb?ted g%'\lﬁ %%‘Sr’g% %fr ana ntlbf)d}(] with the

enzyme papaih and ccmpmmg thegnastmattaif thercoastamtaegioasl Wi t h
Alzheiner s disease (AD) or AD-type pathology is a
nman PSZ ith N141l supsti.tution. Theref {? g
QISR VARSI 00" BRASELRRIEIA e o paseion of aringady molecule which
binds t%lég@d'lﬁg anighnk Tt & dxﬁfp%'se@é'ﬁﬁé bérHBﬁxQﬂ"'on MﬂtﬁE aﬂt’igaefneﬁﬁ@iﬁg lsites of the

sequence encoding S 9 Anti body
heavy and pHibd )hghsclam Yt dlﬁhraﬂ@dvml lemmwgmbdlmfsdlﬁmnw Ct:llvo but is the

h di ff
same 185 AL m RO AR xS Greeh Y boe" A Tt Raffe Kgad T heraced
somatichlty{iaGhRing %coﬁ%ﬁﬁtlbﬁ ProcesAking phide dafifg hallthticieti Brcells. It is this

has a constant region and a variable region, whereby
process Réregrrapgegent m@@mes ﬂ@gqn@ﬁgom%dlmrgl@e neerdsd tq biad n@:agyen antigen,
r
and th gﬁlésnerngiggﬂg rt]ﬁeo an A ?tte@nté rgf%n&@ ap&’ Bf:%t%h&g %qunurflsfaglesantlgemc
burderisdséd Byaforsigh And bahﬁgﬂnﬁoeﬂmﬁﬂd:SW A sheghseghede, ﬁﬁtahbb@ﬁ}qmol is
of djfferent speC|f|g|t|es pr oducedhy gani sns o
compasgdel EHRERqglobuling beasgalateeJapartoie q?ﬁifgerf?'gb\f éegmsnwhﬂe sharing
nti body class (isotype) and is responsible
thesm?pgc?ﬁmﬁegfector functions of a particular
| mmunogl obul i n subclass. An Fc fragnen; is a fragment
"Bie tarm éifrag'tbcxmbilghmgaarutwd” by “Ralbefragneay bigenehtibedy fragment that

bod nzyne pa nd co 1, t.he
incluafilhe VA shiesrebiiErario R B e kB Rle hof Fipeg of an
antlboﬂﬁﬁzht%heé%&yﬁﬁ:qﬁ figrein refers to a region of an
anti body nDIeche whi ch binds to specific antigens. It

i s conposed of the conbination of the ant| en- bi ndi ng
Ehettegn oidigtypicegion” arised hereerefarytorthe part Af thevagiahle sgedon of an

. different B cells, but is
mnmogﬁhﬁggﬁgﬁgor P%#HQHLB é?%%ulins produced by the sane

B cell. The variable region is generated somatically
Theathixd granegenieomiisotide saqmemecmesdss thxklighy chainoé antibddyglirected

againstnt%'é ll!)etaat arrcl)y o%fpe%ficciee.lﬂrgferalbiy, Isz%ldtamigody is a human, humanized or chimeric

antibody. More preferably, said antibody is an immunoglobulin gamma (IgG). Most preferably,
said antibody is the therapeutic antibody Mabl1 (WO 03/070760).

The forth transgenic nucleotide sequence encodes the heavy chain of an 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 Mabl1 (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
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process of rearrangenent that creates the enornous
di versity needed to bind any given antigen, and that
wo boos/osnabl es the i nmune systemto recogni ze aPdi/EP2008/008971

neutralize the i nnunmerabl e anti genic burdens posed by

forei gn and pat hogenic strucbures. As a consequence,

the anti body pool is conposed of i mrunogl obulins
constitaemrdfraghydoit plagRes 2ithe baiinseoffizkbimbry disdasdy/patgits Pseferably, the beta-

whil e sharing the sane Fc portions. The term "fragnent
amyloj peptide Isahymabetamy oigpentiderent * i s an anti body

fragnment that includes the variable, antigen-binding

PRy, B0 EhriMttaRgdic ARSI RIESERYCE Bftolt EFURIReRY cAflin of a

ant1 body with the enzyme papain. The term"idiotypic
secretadagitibody. aichis peferme DN A seiquencetlack sequenges engodinger transmembrane
.variabl e region of an antibody that is unique for each
Wnti body type. The third transgenic nucl eotide
sequence encodes the |ight chain of antibody directed
PAthiatand Fertbeimpaily DN Al s@ftithéddanay bebwer#8Y Yinkédavidh one promoter

anti body is a human, humani zed or chineric anti body.

(i.e. withithe third peemaefes) or shelydnainbe ersaaply Bnkad qaghiwithy ssparafepromoter (i.e.

. . f . i i '
e RO ONA B! S EEEABI 3008 Rk e o DA
sequerice anopreable linkied wiih ititkefosthpuanoter)encodes t he heavy chain

of an anti body directed agai nst the beta-anyloid

pepti de. Preferably, said antibody is a human,

humani zed or chineric anti body. Mdre preferably, said

anti body is an i nmunogl obulin gamma (1gG. Most

Prahgeabl y, said antibody is the therapeutic antibody

Mabl 1 (WD 03/070760). The term "beta-anyl oid peptide”

or "A-beta" refers to a geptide produced by cl eava

Bife ta “pperally dinkedtrastusebherpial raeanfehat a SINA a%@en%@dg 2 regulatory
sequeREAd SRopipy ot iy L IRARE ol bl Wika e spororrige

transcriptidial acivar praeias ere(bduhd i the réguddtenyabdyence.he
bet aanyl oi d peptide is a human beta-anyl oi d pepti de.

et eakiston Spirioe ahaset Bron refBty e e nile R iiidgthience which is a
bindin§§§@ £ pR6tBinS Eh RIS ?J%i@iﬂ%ﬁﬁ%egﬁgn.sﬁ WRIRNAES sBQEREL Ry for

ransnmenbrane donmain. The third and forth transgenic
exampBNApemier@s enbancke operably |inked with one pronoter
(i.e. with the third pronoter) or they may be operably

"l"lilentlér(':“rrclj “S%%ote\:’\ri’top afulGRELR &rlS (Pe@(gne of éein'e fhat binds RNA polymerase

and transcription factors to initiate transcription.

doma

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

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
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the third transgeni c DNA sequence is operably |inked
with the third pronoter and the forth DNA sequence is
wop@pam2y7 | i nked with the forth pronoter). ProP@L/EPB08/008971
The term "operably |inked" as used herein nmeans that a
DNA sequence and a regul at orl0-sequence are connect ed
in away as to permt gene expression when the
tissue A kidmRY it EtcAADedihBpecifia proatstérisih prorstert thdﬁ cdneols ad directs
bound, to the regul atory sequence. The term "regul atory
expressiom pf gggsne ¥ r@&’e‘éPSH%rMPﬁ H‘%F@Pb’ figst promotar i |agupmgter of a prion gene.
sequence which is a binding site for proteins
TROff P kidrﬁkﬂeﬂr?&y PsOHE 'aréoﬁt’fcma% rQﬁ‘lote‘?‘ A %Sh&cﬁﬁﬁfey romoter may be
sequente nmay exanpl e a proroter or an en
any prﬂimetdr,ewhinh pontncds the'expression of @ tralsgent m a egela@bieagldém inducible
rase and trgpscr tion

fashiofl i o P aqdifioR bf sPsFHic RREE L IEbTeRa Suty Vespkindysible bacterial

promafét arSREbWIEINhE aft @8 @udtzt N, BuRHY,9%hE 04 e UEMiBeth@hn H; Nat
i ncreases the rate of éLnetIC transcrlptlon by

Biotedhnek K296; hdf(4):H99a3)3; van gergfeut ReTmaﬁeégcnqodlsmtlen applicdiipns in

vurs L RS L0 AL TR Dl s 1, Chang

TY; LadiEetRidl-Hdscibld W stehd finc A6 TR n&imm@anke]1aines! Bitethrigyes. 1998;
pronoter. Preferably, the first pronoter is a neuronal

24(4): $241%689-2)-More preferably, the first promoter is a
brai n- specific pronoter. The term"tissue-specific
pronoter” refers to a pronoter, which controls and
directs expression of a gene in a tissue-specific
manner, e.g., in brain tissue, in nuscle tissue, in
Thessacpnd mnoﬁennmydne@nytpremow vaiich exprensed thesyperablyi inked DNA in

the nefoR ol R G AT P BN FeCTROteR i lepGh dheppegnd promoter

isa nefﬂdn%l proffdId! Blord §re?er£’619 M §cond pﬂ)n{HtéIQE‘ a%%iﬁ-spé@iﬁc promoter.
first pronoter nay al so be a controllable pronoter. A

control | abl e pronoter may be any pronoter, which
Erer [ ‘gssulﬁép@szféfﬁ BEpsnQier” gefers to R pnargatsh Whickcontrols and directs

expresé%%fbltf 4 g@ ?’1 Aadf0! %Péc'i‘ﬁ@@hfﬁhe‘? d. ?Siﬁ' Biiin tRsd, in Eﬁﬁtscle tlssue in liver

specific inducer repressor substance
tissue S&k&inay tissudpetc. oA brmpmﬁ@bromomrm £ proaicterkwinioh cmttrdlh@d directs

Schul t ze N, . Bur Y Cert U, Bl uet
exPreSﬂon f gBP%t“éHh‘ﬁ‘d}SSLfg st !2‘2?%‘2{;‘]‘?1%4@9 5@@§ PYRCtgRIS akﬂg{ﬁ
glycoproteihdirgRbge, gene disr upt| on: applications in

. neurobiology; J Neurosci Methods 1997; 71(1): 19-27;

Liu HS, Lee CH Lee CF, Su IJ, Chang
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
neurobiology; J Neurosci Methods 1997; 71(1): 19-27; Liu HS, Lee CH, Lee CF, Su 1J, 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.
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TY; Lac/ Tet dual -induci ble system functions in
mamal i an cell |ines. Biotechniques. 1998; 24(4):
W®20098562680- 2) . The second pronoter may be anyP@I/BPIE008971

whi ch expresses the operably linked DNA in the

neurons. The first pronoter -hlry be an ubiquitary

pronoter. Preferably, the second pronoter is a

B&@dr@lﬁlﬁj thp tidrdprefmotdylis £ piungdter efthy MHG elaselgend. Also preferably, the

ronoter_is a brain-sp eC|f|c@fronDter. The _t

erm
third t""\“ﬁ%@é@%’pﬁ’eﬁqﬂ?@%f epesally linkeg with ap gnbanger, Miare prefegaplynthe

enhan?é}qggﬁ)igg{ gérrects expression of a gene in a
'sSUe-SpeciT1¢ manner, e.g., in brain tissue, in

nmuscle tissue, in i ver tissue, in kidney tissue, etc.
Nldomkidrprstpetc'r fn'agz afrodent @mtrobalie proomstre A coniroHatdo ptomdtsr may be
ene in brain ti

any pragiSar W CORFUS U COREFSPBABE BAMEENS i Fulaizble ind/of ducibl

fashiofl! 8/£.9BY M &tibn Bf ﬂié’@ffﬁrmd&@?oﬁ%ﬁ&%r BAKIERAEEY. SBR¥alah&RikE bacterial
a controllable promoter. A controllable pronoter may

promaiey azmknqyoinghe art (Setivdtae 2o Burld |6 Liang Yexjsrtad5iBinetbmann H; Nat

n regul at bl d duc:| ashi g
Biotephf FAE) Tl BoLTBL LGN’ fRlaciel 2453 OppliBdpBloations in
neurolﬁb%'g&aﬁN&Sros@M&hé‘ds 99dum(b) El9bH§>LﬁI HS| LW@HDL@J carsu 1J, Chang
in the art (Schultze N, Burki Y, Lang Y,

kn
TY; L@P/TEI dviel-indupiblergystren fupptégnsdn mamma5e: cetum; qutsghrgws 1998;

ut R, Targeted gene disruption: applications
24(4)\@ani_\uro%'l?olog y; J Neurosci Methods 1997; 71(1):

19-27; Liu HS, Lee CH, Lee CF, Su |IJ, Chang TY;
Lac/ Tet dual -i nduci bl e system functions in mamal i an
cell lines. Biotechniques. 1998; 24(4): 624-8, 630-2).

Tkt BorE A ettty By Peleitne ol g i promorer.
Preferww ltHe RIrETBYoRYotdr s 2 pRINITEH JTtheMHb SIa%ﬁ%\IAE 2R Ro lpréf&Bly, the fourth

FaE{eferably, the third transgeni sequence i s

transg@p@ §eduiendesds opareblyaowmediwithan enbansey Mdre rpmfelyblyt the enhancer
is an I gH enhancer. The third pronoter nmay

is an Igﬁqggﬂ%% % controll abl e pronoter. A controllable

pronoter may be any pronoter, which controls the
‘Bhepfoash ipmm«itér may akodgarenirollable lﬁguio&trahlcenﬁadalbw promoter may be

i nduci bl.e fashio addi ti on, of s fic
any promgighayhigh cw@mlse@g GFPrgﬁﬂb%‘% $fnwanseeps g adeeiin b'e.asfif@r inducible
fashiof) %C% Sy ﬂdlt%rpmb@&ﬁ@ hﬁiu‘éW?eﬁr@ssBpﬁlb@fahce{sS@w&Hl 41?ddé|1bl&? bacterial

Y, Lang Y, Certa U, Bluethmann H Nat Bi ot echno
promoted 88; krbaivin: the1@0 (Sd8]tze/NnBuiki Yakaang ¥, Ctda b Béutthyearer H; Nat
Biotecg;loslrlléggg PAR4) %BB-'SiOS;a &ainod'g bjelqt R; Targeted gene disruption: applications in
neurobiology; J Neurosci Methods 1997; 71(1): 19-27; Liu HS, Lee CH, Lee CF, Su 1J, Chang
TY; Lac/Tet dual-inducible system functions in mammalian cell lines. Biotechniques. 1998;

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

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

endogenous heavy and light chains will be present and therefore pure transgenic antibodies will
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neur obi ol ogy; J Neurosci Methods 1997; 71(1): 19-27;
Liu HS, Lee CH, Lee CF, Su IJ, Chang TY; Lac/ Tet
waolpabiosasuci bl e system functions in manmmal i an Bet/EP2008/008971
| ines. Biotechniques. 1998; 24(4): 624-8, 630-2). The
forth pronoter may an ubi quirt2ary pronoter or a
| ynphoi d-ti ssue specific pronoter. Preferably, the
be forined t Thep¢fore) tirpromoter(sy Gpepitily linked to ehditizdaind $6urth @aizgenic DNA
Al so preferably, the fourth transgenic DNA sequences,
sequencs 1ppreferpbly agsempeercxnresscdn Rathdymphoidignd @oprlunaheid tigsue.
the enhancer is an | gH enhancer. The fourth pronoter
may al so be a controllable pronoter. A controll able
pronoter may be any pronoter, which controls the
expression of a transgene in a regul atabl e and/or
Transgeimic animali lotegration of the taanbgenesn of specific
i nducer or repressor substances. Several inducible

crerial. ter _are _known .n.t art (.Schpl,tze. N

Bt hip BAGKSEtandéstort Hotitore i AlFor Porkiy Bl Birhis et
especididP i thd 461 celtOThd thdegratdsh ey thilgeriont mifibg @lafsle @ etable.

di sruption: applications in neurobiology; J Neurosci
Preferally fibeiintagyation table. 19-27; Liu HS, Lee CH, Lee CF, Su

I J, Chang TY; Lac/Tet dual -inducible system functions

. ) i . , : (& _

U, TRl o o B 5 o8P (4] ot it n
forth tmaneghnicBNA squerces.clhe teamsgdndclaremal mhy be heterozigausyfonsmine of the

I, chains may be m wi th,the endogeno heav
transgegi€] DA eAoERedinior BEAPBIe s R A e R RGO B N A Shfences, and
homoARbuPRAYhe dtRerC R} @xAhpR 1BPHE ShirdAnEBufiR TAGA RefiRAces. Preferably, the

anti bodies may be fornmed. If the human heavy and |i ght

transgerhaamimal isshqmarygews founatleas onhef thy transgiedictDN 4isequanges.
endogenous heavy and light chains will be present and

eref I [ i ' Lk f
TASERRE Bk HhBISO8Y by OB, Mty 8! humar
transgéri¢ atinanés 4 @adfinkalf harggefrablDNfodeargich@s ritdr pmeusE,ahbst preferably,
a_pronoter expressed in both, |ynphoid and
the nogrhHmay HIAEHICENYEYS aMWs&geni ¢ ani mal / Integration
of the transgenes The transgeni c DNA sequences are
integrated in all or a portion of the animals cells,
especially in the germcells. The integration into the
genorme nmay be transient or stable. Preferably, the
Prodagtion obtransgemicanimalsthe transgeni ¢ ani mal may be
het erozygous or honobzygous for the first, second,

"f"l{y &&s@&ﬁc 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
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
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



forth transgeni c DNA sequences. The transgeni ¢ ani nal
may be heterozygous for sonme of the transgeni c DNA
waeemuomes, for exanple for the first and secopdI/EP2008/008971
transgeni ¢ DNA sequences, and honpbzygous for the
other, for exanple for the thi-rd and fourth DNA
sequences. Preferably, the transgenic animal is
in lymphoidziseeu Mdrg preférablgathe pmmeinefencltdaied by glnag&d iaed lBNﬁcth transgenic
sequences. The transgenic animal ma any non- human
DNA sequenges asepesssad) ly,boah &mRheIg, a%wwfm@g&?{%uam mal is
a manmal, nore preferably a rodent such as rat or a
TRUS ShsgfMe hohefeh aRintals 48riBRIHHAVERRY e ARSHSE Senetically,
animal “I's a nouse. Production of transgenic anihals
molecilady andbelgemirallnon- human ani mal may be any non- human
animal . The preferred nonhuman aninmal is a mamal .
More preferably, the non-human animal is a rodent such
as a nouse or a rat. Methods for producing a
transgeni ¢ non- human animal are well known in the art.
Bsd t abl e net hods are described i.e. in Hogan B.
Beddi ngton R, Costantini F. & Lacy E. Manipul ati ng
t he mouse enbryo. A | aborat nual .. 2nd Editio
m@@w)irup&tralss%w RPUE Apdrscrbdsabers F3n b5 wsed as #psaodel for treatment
f i ALTRI Ss6ti
of the BIARRAE s p PR oA foe A AL I B3R Rigat the effectof
an hurnsacaid A raatibgdynorcthEAset @gd processanf A apy esdos ina murene AD model.

sine 8 aR i Dubals 5o FuiRllinl TR CoBe AR BB Lo e
effect b cHRbik Brehtnfehy With@ﬁﬁélﬁﬁélﬁk)é:l_tib%&ﬁh@ frexempRAAED PY can be
the third and forth trans&enlc sequences are

determingsk ddsoe thereffeghprmsaluble iAfkslewels pbd themredess and kinetidsef vascular
mnlo@*ﬁ#einﬁeﬁgfo%gd by the third and fourth transgenic
y @h ences ar e expressed in both, |ynphoid and
non-| ynphoi d ti ssue. The transgeni c non- human ani mal s
Fletermbedthe uudrupktranegenivhoz Rumgreadnat ad degeribed above is an

) nmol ecyl arly and behavjorally. Use_The_ quadrupl e
interesting #q) £of determiniag He ediestivansetiandsdirst elpisyeniye dregunept of

AlzheifRA8!dideBe Wit dhIRAh afifibddye Al zhei mer’ s disease or as
nodel for preventing AD. "It allows to investigate the
effect of an human anti-Ab anti body on the onset and
process of Ab anyl oidosis in a nurine AD nodel. Since

the transgenic animal is inmnotolerant for the
ﬁéva}ﬁ‘g’ 5W 'ggnel}gl@@esgﬁgéd t}lisalpl%n%%g}/fhe tsa'?rge will become better understood by

reference to the specific examples, which are included herein for purpose of illustration only and

are not intended to be limiting unless otherwise specified, in connection with the following

figures.
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effect of chronic treatnent with a therapeutic

anti body such as for exanple Mab 11 can be determ ned.
wab@o/psd2be ef fect on sol ubl e Ab | evel s and t heP@QI/BEBS008971

and ki netics of vascul ar anyl oi dosis can be foll owed.

Furthernore, the quadrupl e tkansgeni ¢ non-human ani mal

as described above is an interesting tool for

Fighesm ni ng the effectiveness and effect of a

preventive treatnent of Al zheiner's disease with a

Rk TGS A BTSN PP JFORIHRIER by Ry precursor

proteu{ ARG Red Qtel T SIRRG! debCtaSLdP hﬁﬁcatmac B s&¢rbtabd) @t quéiletase, vy

herein for purpose of illustration only and are no
secretasaf.ended to be limting unless otherw se specified, in
connection with the foIIovvi ng figures. Fi gures Figure 1

h h t ti
EiE Gong  hernfis SPSERAL P Shubodf peclise mpisinapD
proces§ingEAPP chip ﬁn&éi%@ﬁro‘ﬁ@(})‘tﬁ:t 1&6%51@@ Qid NPAtEwhRd Cﬁ@va@e by a-secretase
secr et ase, secr et ase, : secretase). Figure 2

occursswighia the Achetsndamain pag g@mﬁ%ﬂm éfﬁg@soltlhle Natgymigiay APPa and a non-
R R
amylogi;oggrg% ﬁg{epgﬁlgf fth C@g&ﬁ Rk B@?%oi*%@ t@f’ oibn}! Bg E-Lsg&etase

Sing Vi a eava
generatesIRE h@i- amgalcximgem pelptldile pB m&:rppa{belyaclémle f m by B-secretase
generates . the e, soluble N-term ql APP and
occurs HigrRpeBinifggRling AB-dosiain And eenerriesenthortey;sl ¢ N-terminus, APPB, as

well aP%@ﬁrﬁﬂbYcﬁ;'ﬁy?lglt d%gﬂgﬁlat ﬁﬁgﬂﬁlﬂge p% g“uitﬁ&r &éa@ﬁgevglﬁgf’%r@%ﬁxmal

e non-a ni ¢ pept t er nat
fragmayit by yeasgeretise géterdiys APsElenweigady yewcretase at multéplb egecrniasey can result

mc—tq‘%iné%?ﬁftﬁ\% et Ao e BTN EERBE Cogoni ¢ °

Ceﬁjﬁ&ﬁmﬁ@l.f A@g»[;e- AQZQE. cffert her cleavage of this
C-term nal fragnent by g-secretase generates Ab.

O eava e by g-secretase or multiple g-secretases can
Ws@-schematicaepigsaniatiogeat dhe gengtic ppnstrgciyener at e

A) CO@A& %%@%@Ng %%;hh ng%aﬁggtraé&?ggs g t@\?tgnﬂQN 1@? 1L substitution

(humag @WSI-‘S@MY&&&S&& 60 Afduse! Thy ¢ Qglvddpratginl¥Ae (MThy1.2). KPI:
encodi ng human bet aAPP751 wi th K60ON, M71L
Kunitzspratepse inhibisar domainnA Bimsty sy loghpapyidenibk Eaens I; EIE fxon II; EIV:

Exon RR Y. Wit dodonITXC2RID Bl 98N (MThyl. 2). KPI:

B) Construct comprising the DNA encoding a mutant human presenilin 2 with N141 substitution
(hPS2-N141I) 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 (Mab11)
directed against the beta-amyloid peptide. MHC-I: H-2k promoter region, VH: Variable regions
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 IgG1.1 (Mab11)
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

enhancer: transcriptional enhancer element of the murine IgH gene
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Kunitz protease inhibitor domain; Ab: beta anyloid
peptide; El: Exons |; ElIl: Exon Il; EIV: Exon |IV; ATG
wae@pnseedon; TAG stop codon. B) Construct coP@I/EBi0ng008971

the DNA encoding a nutant human presenilin 2 with NI 4

1 substitution (hPS2-N141l)-Enbedded in the nouse

prion (pPrPHG . El : Exon 1, E2: Exon 2, UTR

Eigtifeanstoalsitheéltire eadig seqidfze (SEW. IDAVOVOI0) of e huihdiDlg y1 gene

codon. C) Construct conprising DNA encoding the heavy
specificHor humgn AR as blomad indo thelsxgressig@yecton PHBE3 Jibr wansgenie @xpression.

The pEgfcind e e (L PhimBep B bER amPiicatjon af fPied afave or
below 3 é&ﬂ:g?’ondﬁlé]se ghitnceHBhe Q@EI%@UH is "sE&M‘P [th(in L&xenRgudnce is shown

chai n t he anti body, enhancer.: transcriptional
bold anchprdeckredel ement of the nurine | gH gene D) construct
conpri sing DNA encoding the light chain of the hunan

i:g{;rgtgo lng% ¢ g% %mg Rﬁ%grlllcree(g_hgﬁ Iﬁs\gérr‘oflg rotfpgglllu an Ig gene
speclﬁV@{Sﬂ Rihdh AB 45 eR%e®intd AR eleE:@iloﬁ b@dt@r IS}IISE?Q"oﬁﬁids@&ﬁb’ expression.

Constant regions of the light chain of the
The pcmmqnbmdyhe nayke efthe poigiers used isBCRpiipdifhtiemirs displayed above or

below B R R e Btsen o LA 1ipp REIoPets SV R

lg g | gene specific for human Ab as cloned into the

HE&QSSSHOWQ avsietuy offiSECR dlévtroplhicsig geli t6 detepr the guadtuple transgenic
osition and the nane of the priners used in PCR

in progegy, |0f Bﬁé‘é@l?ldﬁBérP§%P§meeldaf&b]oW’é?r lsae o {7 hprogeny mice of
B6.Ma%2?%§§.€ ,gi’p gméee encgﬁ ng&bﬁ qu(r)a 2 rfdllggh e? cﬁig PCR fragment.

er seq
PSENEiI@Q]\IélEsﬁdmﬁvsPCRefr@mwnt.e codi ng sequence (SEQ. I D NO
11) of the human Ig K gene specific for human Ab as

| on i nto.t,he expressi on,vector E3
pdR s s B fIoRooME Nyttt FamPe MR LB 52 and
B6.MABEL. P$J Adeprose’itol APBCR anpl i fication are di splayed
above or bel ow the correspondi ng sequence. The start

B6.MABH : snayse trenisganigrier i daavyi anddighé chaip gﬁMcf\I@ 14 HB6vd 52 mouse

oS08 R PP S P s

light chdift 6f MAB€ lhndlfafm N IAHIII)%AEP:iv(DadYSh pJP(Pgﬁ!ﬁIYylHidCﬁe@frsor protein, CTF:
B6. Mabl | xB6. PS2APP m ce. I gH. 1gH specific PCR

C-terminal dragrent, Adeta: Bgla agpydeidmeptideor  r agnent . PSEND:
PS(N411) specific PCR fragnent. Figure 7 shows a

%g& E%réﬂgﬁg BluoRbcent@hicrONTRY ERAER JrtiRE0eBEAMNDF tite frontal cortex of
wildtype, Mabl1 transgenic mouse (B6.MAB11), PS2(N141I)/APPsw double transgenic mouse
(B6.152) and the quadruple mouse transgenic for the heavy and light chain of MAB 11 and for
PS2 (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

transgenic expression of MAB11 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 transgenic mouse
(B6.152) and the quadruple mouse transgenic for the heavy and light chain of MAB 11 and for
PS2 (N1411I)/APPswedish (B6.MAB11.152). The mice were 8 month old and the sections were
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B6. MAB 11. 152 m ce probed for APP. B6. MAB1 1: nouse
transgenic for the heavy and |ight chain of MAB 11.
w@de0dHH25nouse transgenic for PS2 (N141l)/ APPseeTERIv08/008971

B6. MAB1 1.152: npuse transgenic for the heavy and
light chain of MAB 11 and fel6-PS2 (N141l)/ APPswedi sh.
APP:  Anyl oid precursor protein, CTF. Cterm nal

stained wathnisioflaviidse The eoressionyf MAB Idepthedquadhipleitransgesib avaise
fl uorescence m ¢croscopy i mages of tissue section of

completgly Brevsntsplagusy foBRatan. i | dt ype, Mabl 1 transgenic
nmouse (B6. MAB1 1), PS2(N1411)/APPsw doubl e transgenic

Q Q i r-
FRUSL Bt b ) U, RO

in plaspridivithdrawePone thedVialp Botramsginid mbesy) (A)Eind the @adnwvpletrénsgenic mouse

@ M) R AER RS he3 BErd hIE 6 coprure
by AB%ﬂg&gﬁcﬁaetecT&Pb}t AIPPS GRRIfTc RXREIBH ﬁht‘ilfbdgf-.b/?@it) hlimlaA I§G Raptured by
quadr upl e transgenlc nouse conpl etely prevents pl aque

anti-hyog ¢H:Lrpuglidesedded oo (Hlioipeeibie deteetian antbody —4— and (iii)
homar) JREEH B bl ARG S8 LGP Y38 bR B aG e 526iRL detection

antibofp2@MN1411 ) / APPsw doubl e transgeni c nouse (B6.152) and
t he quadrupl e nouse transgenic for the heavy and |ight
chain of MAB 11 and_ for_ PS2 (N1411)/APPswedi sh .
Iigarehdpspows eoyssterpRlohpiduaipdomogentin rAmAdeiple frapsgenic mouse

B6.MABFL.1 9N hdWaB 51 ﬁﬁ&ggniwirﬁcfhsé Rs¥rA®Mi B0 no-ﬁbﬁaxﬁga{if $2d@tound
of MABI" 1 Iin the quadruple transgenic nouse conpl etely
(C57BYbppmhed with fquisarharr Igdt Mah| 1. Fog deermidingtbevmeaswablp miciaal amount

ormaf g 55, RS PR LT 9501 and 003 sy
o e ARSI RN LR S IR v o

non-trarsgé¢rnc monss 8 thoegméanok thr Nah 1 1hinteerperipleryapt ur ed by Ab
antigen and detected by an Fc specific detection

ntihgdy -- i ] u I capt ured.b ti-human.l gG
£ 35 it PR e e s e ol R iccrobed for
AB. Tt rhia® A¢re takertft@m(ridni-trarRBeaO Wil €sps @3TBI/6AnibY, of quadruple transgenic
. anti-human 1g9G I—HLZ and detected by an Fc specific
mice Bﬁéﬂé&lildrﬁmgil’ééﬂyl 1IY/APPw glgulele transgepiggmeuspdit. BY2q In the first lane

| . .
v e R i B GBS bEARREC o
B6. MAB1L 1 on a non-transgeni ¢ background
Figure 13 shows a graphical representation of measured unsoluble Abeta (Abetad40 and 42)

after A dissociation in the brain homogenate from B6.152 and B6. MAB11.152 mice (in ng/mg
brain).

1-4: PS2(N1411)/APPsw double transgenic mouse (B6.152): 1 = 4 months old; 2 = 8 months old,
3 =12 months old, 4 = 16 months old;

5 — 8: quadruple 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,

D) Abeta 40 measured in male mice.
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(C57B1/6) probed with for human 1gG Mabl 1. For
determ ning the neasurable m nimal anount of Mabl 1,

wo boas2sbody was added at di fferent concentraPdDBEB2008/008971
(10, 3, 1, 0.3, 0.1 and 0.03 ng/mM ) to the brain
honmogenat e of the non-transgkBhi c nmouse B6 (C57B1/6).
Plasma wi t hdrawn from the non-transgenic nouse is the

Eighiter 1all shbak cdiflokalscanhifid@iddedcopi Bhdges bisgalizzd b8 ntixiigl iftensity
western bl ot of brain honmobgenates from 16 nonth ol d

projectipe ef ¢nrter sections takign frome BEMARY 11672 dovblgammungstpined for vascular

smyloft Qb AR el B SR o E o B AP b famyloid
depositiohBt#ining ahbgearidchigh usagnBatioR, redpactivedy. flor sémparisen FiBhres 14B
1 was added to sanple buffer w thout brain h genate
and E ghow, thg ghistiyentionificgpillaripg, by ez (mlléf@lla‘ﬁﬂﬁ jstaining at low and
. Qv | ..
igh A3 b1y thy TSR 4B\ QR ch MBI Gt ining
fromB6. 152 and B6. MAB1 1.152 mice (in ng/ng brain).
Higure 153hows ¢anfptaippawinpmidrescopyinsagen visuatingd @s maximal intensity

projecﬁgﬁ F%g‘% %rl'oallthgr %glqltllg ttrﬁ.ﬁg;&%hgc %(rz b52 élo{l?egtAh%L@Larrdlgﬁfng}ezconfocal plane
image$ 6PNE&FREUI €a M‘;e&&%-dwe&% fe tiRddéni®BE. MABM NS2 @b ds FPathigh
s 8 nont hs ol%if1 = 12 nont hs_ ol d% 8 = 16 nont hs.ggl d.s5 s
resolutign. Figyuwesal ApancbRshpwdB AR stainingeef amyleidrlepagitst Bigyres 14B and E
[ [ ' . a4 r [

show GBI sl TRh TS il Figted PACTREE B e ARl Bhannels of
both saligvgs. conf ocal scanning m croscopy inmages visualized

as maximal intensity projection of cortex sections

taken from B6. MAB1 1.152 doubl e-i nmmunost ai ned for

vascul ar anyl oi d deposits and endot helial cells.

Fi gures 14A and D show BAP2 staining of anyloid

deposition, staining at |ow and hi gh magnificati on,

respectively. For conparison, Figures 14B and E show

the distribution of capillaries by CD3 1 (endotheli al

cell marker) staining at | ow and hi gh magnification,

respectively. Figure 14C and F show t he nerged

channel s of both stainings. Figure 15 shows confoca

scanni ng m croscopy i mages visualized as maxi nal

intensity projection taken fromthe doubl e transgenic

B6. 152 nmouse (A to C) and single confocal plane




10

15

20

25

30

i mages of a cortical capillary froma quadruple

transgenic B6. MABL 1.152 (D to F) at high resol ution.
wor@ansrs15A and D show BAP2 staining of anyl oPCI/EP2008/008971

deposits. Figures 14B and E show CD31 (endot heli al

cell marker) staining. FigurB8-14C and F show t he

nmer ged channel s of both stainings. Exanpl es:

Eeamplesi al |y avail abl e reagents referred to in the

exanpl es were used according to manufacturer's

instrucgtjons._ unl ess ot herw e i ndi ca
FPRASHAMC AdAkle rre&g@gtsmrege }0 s&ﬁgswr%ﬁﬁ%wm&seg 3¢fiording to
manufaNRr'e R bichs UATRE ogéﬁaZ? iRy donat ed by Prof.
Ish famli al

D. GCol dgaber. The Swe AD doubl e nutation
(SFAD, K670N, M71L substitution) was introduced by
site-directed nutagenesis. The Thyl. 2- hubAPP75 | SFAD
transgene vvas generated by insertion of the

2. akh p751 SFAD CDNA f t
E%E@Xllmi skehictRREdR A0 132 5560 of Ac ' %06989)

into the Xhol site of an expression vector containing

APBSRe IdVtrhci? ThE XDOIK eicddthgdRineang3KIPITN Wﬁionﬁt%&@g
NO 2, AC. ML2379 Thi s expression vector has a 6. 8kbp

D.Gollgaber. f%@rmdtshcf)ewﬁral SDhdovhie, g@tannpl(SEA@eKéwmnMéalksubsntuuon)

was infig e by s e e P Eingts g WA o AP RIS S iier? was
generaﬁgi meﬂ16§ 3f ﬁl%gggx\éﬂﬂhte 2. ﬁE uBAP(PJ@'P@)?AD cDNgA fragment (SEQ.

Ti ssue-speci f ntrol ts of the Thy-
ID NCENBfucle@ids832-2369 of AO:\MOéﬂSQ)hntolhéxpr Bardfammpressxon vector

contaigipG GG TN SEYEoPTPEiY §oiF cud QUUiRte OEQ R NGt B 2379). This

expres‘s%ngi'eh‘t%f‘ héAsrC"fl %ﬂ%&o }él@t(lgﬂg gﬁénfz Mﬁﬁ gg&@ﬁs&cgl:}g)g@ﬁene ](_Andra K, etal.,

(1996)9&2)5;@@@1(@@.4? IQW“@E@W nmna):orngmsemo;f detgrozfsp&lﬂ@ gomoters.

Neuroﬁ%ﬁgg@élﬁ (f r{ggélg%n %3 19§P ?fs%%’ Sf%ﬁ%% c\Rﬁ{rﬂl elements of the

Thy-1 Kén) EMB@]JLQ 839184 e)pinivitich 1419835]@%; Batnl- M"ﬁ(@ﬂnem located on exons 2
AC. ML2379 (as _of 27.4. 1993 -Pol yA site (exon
and 4 wap replaend by the hed clasing SIch%arpmeﬁmn&f: |06 thengongiryct jgegiven in SEQ.

D Ndl._g éfélggl)%ﬁ s 1”&62)26‘1%%?1'?(555?8 %Qa%%?m‘ﬂ%,exg%yﬁhy-l.z

or expression 1 transgenic nicé
glycopbateinczena (Xba-BanisNuglevtides 96%49&’5 ha@® 76 p BFRBGS mal/HindIlII-

Blunied ke Ao Gisoma s oAt n Bl et KereMsithg

NucledtRigs #983-8F2, MAUTHALGRKC M P 379885k S0 784 Y693 Ukhol-PolyA site (exon IV)

PSEN2mut construct: The FAD mutation N1411 was introduced into a human PSEN2
cDNA (SEQ. ID NO: 9, AC: L43964). 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
Scel site. The presenilin 2 coding sequence was inserted by blunt-end ligation and verified by

sequencing of the insertion sites.

Mab11 construct: A cDNA encoding an immunoglobulin (Ig) heavy chain (H) of the
isotype 71 (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
beta antibodies and their use. W0O03070760]. The cDNAs were amplified in a PCR reaction
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Seel site. The presenilin 2 coding sequence was
inserted by blunt-end ligation and verified by
waeemguemesng of the insertion sites. Mabl|l conspPeT/EP2008008971
cDNA encodi ng an i nmunogl obulin (1g) heavy chain (H)
of the isotype g | (SEQ ID-INO 10) and a cDNA
encoding a light chain (L) of the isotype K(SEQ |ID.
using tH&'prilders arTablé 1 MTleps @rinets tontdian Salinen cabpdiitis Kiel)whe end the 57
. used [Bardroff, Met.al., Anti-anyloid beta antibodies .
primers;¢qntained BamEd (onqampatibleddglll) sitefor dimrpted inseidionripioithg BHSE3” vector
PirchEh FE el DERE AN M EnBic ek i Sl rdcepkP T Bpva 8.1 chain
transgehie noce. [BEmbrel, d 989.r8(3): p. a1 BAWHThe RCR-amplificd tBNBgI wdrd first

site for directed insertion into the E3. ' vect.or )
enzynﬁﬁp?el&wrt Wi botkfesigjction pngypgs S e andthen gty inserted
. . . | . , e
e e e L SN, PR s omI Uy PNAp i pHSES s
drivenfigRha mpirinkipeemeteiaithedMECCiclass 1 geneAy2ktand ahhancediby Wit turine Ig H

sene cfantst BRaely PG FRERTERes Tt Bllo R de erPie i pse

encodéd"@nt?@% B T BétBE2eptor Webe R0 RGN IFurSEeriRideIEMBDAS1989. 8(3): p.
HSE3 ' is driven by the nurine pronoter of the MHC

E
719-2‘21.&3@ §XpErspi@ntyeter eirsyresringtntewells oy praductian ¢fithe Forraspgrding inserted

2 ' I P er,,
gene pfHERSETARGEMihiey B oL E upPREtt ARATIIFRLE iRkt oy
tolerane@l to Mg efdoded ¥ntiging ilBT ekt Peveprok Wobeeg8.Michain tednsg&ii® tice. Embo J,
Thi s expressi on vec

J, 1989, 8(3). p. .719-27.]. ) 2ct or
1989. 8@ dd 912 7gh The\eatite mressionsatsen tefluding (o Seépd nitha §l-2k
' : r il B
promo'ttéri‘gtﬁé g‘gsgﬁg&%g’ ?‘F:;Iﬁ;rli ﬁé‘eér}fd Sﬁﬁw sel?és 5‘?{8._ B‘i %z:ﬁe gﬁleoé(nhg}{%r element,
was themw Exrigaddeorh cthaWestor by anchad ofiresirpeins enzynie ag iwithr Xhapindragarose gel
.. V.beta 8.1 chain transgenic mce. .Enbo J,. 1989, 8&%):
purlﬁCﬁt_lon}fggi preppsed adequa é:ogﬁeﬂ}t@ggp piems TRIgERie¢tion into ilized mouse
oocytek (1 Lip/AMINA 10 mirTRHEID. B EIEA B2 AhE¥B&IRE pofelifal of the cDNA
inserted cDNA, the poly-A and splice sites and the Ig
was cadfigped by sayanneang theentira GDMAs endvdingsthe asted [ Fedhané & genes.
vector by neans of restriction enzyne cut with Xhol
and agarose gel purification, and prepared in an
adequat e concentration for mcroinjection into
fertilized nouse oocytes (2 ng/m in 10 MM TrisHCO /0.1

Primercmnde r|Bephehse sequencing the entire ¢ _encodi ng tfhe

nM EDTA, pH 7). The coding potential of RerieiINAIRISEQ.
anti-A b Ig Hand L genes. Table 1. Sequémbeld) of |ID No:

GLIISIg U primers Exanpte 2 —Generattonofictransgenic

HCE Gengiiien RIBRRRAMRRoARREREEG T L& (11ne |,

(5'IgHB6. 153) : Transgeni ¢ animal s were gener atl@irecamyi gl ['y
[

G—as_d,esf‘ri bed previously (Hogan CE__and I]\énl;f—ll E_19
1.11 € ' amHI
R By g'?Atdd’JI%éAhleCCTCATI‘TACCCGGAGACAG-3’ 13
(3'IgH) (GGATCC)
K.11Xhofor Xhol
5’-ACGTCTCGAGGCCGCCACCATGGTGTTGCAG-3’ 14
(5'IgL) (CTCGAG)
K.11Bglrev Bglll
5’-ACGTAGATCTCTAACACTCTCCCCTGTTG-3" 15
(3'IgL) (AGATCT)

Table 1. Sequences of cloning primers.
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nouse enbryo: a | aboratory manual. Ed 2. Pl ainview,

NY: Col d Spring Harbor Laboratory). Vector free |inear
wo ea@go®izss, carryi ng Thy- 1- huAPP75 1SFAD or  PCT/EP2008/008971

Prp- huPsen2(N 1411) constructs were mxed in a 1:1

rati o and m croinjected inte2lwl e pronuclei of C57B1/6

zygotes. After mcroinjection, viable zygotes were

Ek@hﬂeaeqenmﬁbrt@tér@mgémtrﬁlcef pseudopr egnant B6CBAF1
foster mothers. Integration of the transgenes in the

8erm|ne was tested in the FI pro enkl bi detectiqn of
Reerai h/m824KP Frenfgemc 'f":?e&’g’?f»’eg 3): Arasgraic aimels were

genera?ﬂi és@érﬁ&?g% tgh&gﬁ? fevi eewgiﬂggﬁg;ﬁ?@r]g}%gyggva SE’Mampulatmg the

mousd—hmlbrgn ab&ahaf hemualDEd 2PRiadvidty, N¥bGoldt &prﬁalnga&ba)t Laboratory).

Vectof i et ERE MBS charoinn g AR 251 ST Rk B sead g1

constricts wéte m{ZRASH 81! 10018 R ¥NRBbinjd @& ihtdNRale PrdnucldBETSPBH6 zygotes.

mce): The transgenic aninmal S were generated as
After miggcinjebtan,priahlé pygoites were Eﬁ’plAnted Tatg Agdovidents of pseedppregnant

B6CBAT L piiFy BELRY" e ibhotif hagiepEap e ERliRe RS e dp the
progery' E}Qd@i‘é&i%n%‘ﬁﬂfé@kdiﬁgérﬁ% by PER. 3Hs 3Bskrhl 10238 Med afe CoGected

i'nthe previous section (Mabl 1 construct) to obtain
transgeries iRegyats) intp thersareg ehrompserpalipite (Qverpeddt P AnAguilagt{fasdova E, Hanten

G, Scl?a%g £ PhLS {L@@é\%@%ﬁd' a[}ltdqdlgge? th ?9ffCo 2J?ctlon str]ategy for

pseu op?egnari Toster ers. iono

visual identificaiositemsgenid iﬁ&eg@faﬂhgdnﬁ:mukl%’k)d in the Fl
progeny by detection of the transgenes by PCR It is

(general ly assuned that coj gj ect ed trans_Efnes i ntegrate
FHeEAE MWL L BB | Sranesqres, Bidsekhetransgenic animals were

gener Lhls'cf% crﬁ%ﬁﬂ%&) (J.EL s gg;}%?&?g%ﬁ&%@o% @t%he&’from C57BL/6

femalesddnatse\gmefnmrdﬁljsmed witerit:1 hiixtatd fithe purtified Xhelnfrapntenteencoding

|cR 31- 37 I n total oubl e .
for thetjigﬁr@a %S@rlé@am they p%?atqalstswéwpr%gé ﬁ PRstiugy ta Abtain the
B6. Ma@ﬁnsﬁmmd Alftet Inngﬂo%&dtﬁﬁsGﬁmefzyg&eme&qa{gmemwth& Belducts of
I gH gene were generated and d. Generation of B.
pseudoprézaapFBoEB AR$ destéronethers. InkdgnasioB@f Usehirarbgdris )in the germlme was

tested 18 P Prdaiiu 5 oBRKUHE o P Bk ooty B BB Bo el Hosuimed that co-
injected @RAAERNES infErAE ARS kittbafR! BForiGofaP SYI@ REbdeR P A, Nﬁlbtordova E,

1 transgenes with femal es honozygotes for huPSE
Hanteraﬁdsehn&gpswh PatakRdrebewitz My zﬁ@dﬂ@bfﬁglap M¥ed§9l. sComJectlon strategy

forvisf S ABAET SYARRENL e Trark LARERENT53 P57 T 7Y B0

transgenic mice bearing both the transgenic IgH and L genes and 1 single transgenic mouse

bearing only the IgH gene were generated and bred.

Generation of B6.Mabl1.PS2APP transgenic mice (Line B6.Mab11.152): Tansgenic mice
having both the transgenes for Mabl1 and the human PSEN2mut and APPSw transgenes were
generated by crossing males heterozygotes for the Mab11 transgenes with females homozygotes
for huPSEN2mut and huAPPSw transgenes. The resulting progeny is either heterozygote for all
transgenes or heterozygote for huAPPSw and huPSEN?2 only.

Example 3: PCR analysis
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Exanpl e 3: PCR anal ysi sThe presence of the transgenes
is detected by PCR anal ysis using genom c DNA isol at ed
wo e@ansd2ssue bi opsi es taken on 10 days ol d m cECT/EP®08/008971
fragnents anplified are specific for the transgenes
and do not cross-react wth-2lhdogenous DNA sequences.
B6. PS2APP m ce ( APPswedi sh-PS2nut doubl e transgenic
Tfﬂldipr):senfh of theitimaEgends isAifectol by PR &y S Bsifg\Geriofiic BMA isolated
3. (SEQ ID NO 5) and 5'-CIG AGA TAT TTG AAG GAC
from “F?‘@ Giapsiggdaken ?rsél}iaxsmlwcesiha fragmenty amplifig prerspegific for the

Wi sequences.
transg%%r%ri fa F’?'gp‘?ﬂges %\r‘éﬁrnersg%db-%?@iiﬁ ?’?ga%%%ﬁ%%c TGA CCC
T3 (SEQ. IDNO 7) and 5'-GCT TTC AAC GTC AGT AGG
BG&RS24BP n(iGEQ PRsedlish- PSP man doulde transgeairphice)ly The pRiers 5°-AAG

TaT GHE iR S AR AdKhS, (RS IBHARY 8 S E KER TaT TG

CEIGA9aGE AGIBE(IRER 1DARO! b W8l tB Rk 93245 f&krh
AAG%% (about 100 ng) of total eobt atl negﬁ:ﬂfgm %%ﬁe gent

overlapping puA§Ptaind suel hyil se@Reese Stmilasly, Wietprimére 5+-§020W GGCT TGT

GTC FRREEG T SBD N, Bing P LT TIERAR GRGIAGT Afadiea a5
(SEQ.DagneE)tase 0dedIs dmbpHfy @Bziﬁiﬁfrwowrwppwmut and rion

327bp for the huPS2 transgene were visualized in 1.8

sequenggarihshufSEN?2 apd theohy ARR % trangsnes aways e@-sagraestge dhe PCR reaction
t
was peg}c‘:o%g%crl] élgl.H? 3 Pp?aﬁgutf i e%t% %??o%l'ﬁﬁA%{bEHgﬁegi %%Ieﬁg%él}b%ﬁlgvﬁsrsﬁe, in PCR
reactionnpith ﬂr¢|muc\gmgmhmt18m Jnina 96t 35k §30 seri at IH°ppaiiest 60°, 1 min at
The priners re i dlca

o M1th s CI fic primers. se
72, S et P Bhe BgR-a f&eeélNAmgwggtwé%ﬁ%ga@%r the H@P]?t sgene and
of 327()?@9% ﬂ&ﬂsmansgénet@&@'w%eqhwmdagfafogz@gél@.e tail
opsy, In PCR reaction wth the fol condi tions:
1 mn at 90, 30x [10 sec at 94, 30 sec at 64, 90 sec
B4 MpbY | mitceniMabdtl dpableThnsgamre mmj) iHupe dvom\ﬁkomrthmipminjected
of about 127 and 660 i vel
embry{} Wi teedéd for P fieasc pr 08 voERRRELY) FudildHeleepbRRLDKA preparea
from thil BidpSie§ivith lspetifd PrileSCTRS priheR Bedare RidifREd SETAHOZ EBhe PCR
for detection of transgenes. MABI 1. PS2APP nice

reactioppyagypeeformed ysing puj G@’@@lst 190 ngngigomhPNrcabiained from thecail biopsy, in

e S A TR Q) D IEESH 18,4000 58. 5 o0
sec at TR], 7ok 48023 THeIHCR - alrr[fali‘ﬂad DINA fengehehts- d%lfoﬁmn%ﬁaﬁd' 660 bp

3 cific
respeciiYely pes-anal 'é(p‘ﬁél-‘agﬁ%ﬂ W1res a@é%%e\sé S,3ePagRlg ya@ang ansgenic IgH and L
genes.
PCR assay (Primers PCR fragment | SEQ. ID.
SH2KP 5-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.

MABI11.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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to the huPSEN2 prinmers (SEQ ID NO 7 and 8) in a
mul tiplex PCR reaction. In the presence of all
wa e@nsseses, 3 PCR products of different sizesPEr/EP2008/008971
anplified: 327bp, 600bp and of 1200 bp for the
huPSEN2, the hu I g heavy cha?$h and the hu Ig |ight
chai n transgenes, respectively. The PCR reaction was
ACT QETMFCeA TUSCAJGGE-BHEEQa®NO:15) and)j’-GC Tt OARICABMATG GCG GGA

obtained fromtoe_ clipping tissue, in PCR reaction
AG-3(SER- {RNPol §)spaific tuthaisemanchain apdrkagpa gin, espegtingly, are added

@2 . . ’ i De:
o e EN B ATSERGTANOZ 00 ok s o o o
all tramsgeines 28 BCRpproduats of diffetent sides are Amplificd F27 bz, 608bp and off 1200 bp for

the n SEND e Bt Beirbnmaand R REBE o Re Baoesoe] cwwegivey
nonths old mce (WIdtype nouse (C57B1/6), Mabl 1

THAPER 98O WaS ?erf&’xﬁ?édmsﬂé ). AREENutAd30 Bl Pot tofh BIEA bBtained from
nmouse and PS2( N141l)/APPsw Mabl 1 quadrupl e transgenic

toe clipping tipsugeind Gk eeaptiomwith the fillesvirgicanditionsd! snmpt 93°03@%[30 sec at
o 4k N _drVab CR. jtta b i
95°, 4f S 2" Foroeb 3 TR P 2 W00k RinpT BB TR AAEINERD 3270p, of

about F6@BKAd]1 209 weke vaduaHzewoini 1051 ddaiask gels Soothe AQPS2, IgH and L
m cronmeter at -18C using a Leica CMBO50 S cryostat and

transgeReSEERECHYEIBuper frost Pius TM slides and stored at
-20C. Staining of anyloid plaques was done by state of
the art immunofl uorescent staining protocols or
staining with Thioflavin-S, a dye specific for anyloid
pl aques. Briefly, sections were hydrated in PBS and
Exampled: Immunchigoshrodstone precool ed at -20C for 2 nin.
Washing with PBS was done twice for two m nutes

élﬁé{l}%ﬁ?ﬁ@%g@%lis%@?i r{l]gntgg ofdRRE f%{lfg&' binrl](gdsg 99%1?63), %bl 1 transgenic

da bovine serum n an

mouseQP 8 MU )/ APPHESoubly trafsgenio nicilsé emERISIN 130128 swelstab11 quadruple
and 1 ncuybation with a high affinity purine nonoclonal

transgeine MoyeR) Vampdecapitatgg prains padved and spdn Bezangn ArisicgRasasagittal

cryostgtlsgﬁk%gpgﬁﬁfﬁ Vot &fuhan ﬁ{qu.’fﬁ‘)rﬂva@cr&gdihé‘fbglbﬁ&ﬁﬂ aftll Flanklin were cut
ng or hour at room t enperat ur e: alning Wt

at a nonfinal fthiakness &f M mictometeatt {1.80€ 25Hgiarl edtahEMIBDS PBSriostit 66d mounted

on Su;\é?llags?? ; gﬁip%a%%e&gﬁ-@!é@% c% :ag)la %IQL? edgsv@vgse crlone by state
R T e S R R i e
amyloiskeqnes rBii¢fiu sectdng BAF: Irjdratad PR ped Geqtathivith|180¥racgione
precoo‘ilerhdatC—'S&QLn tsotr Ea}rtlig. ﬁ/a%}%’ﬁg lv%%hePﬁg Was %8neotfwigen%lr ?\!vg 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
(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 (S3023,
DAKO). Results of 8 month old B6. MAB11.152 and B6.152 with littermate controls are shown
in Figure 8 (BAP-2) and Figure 9 (Thioflavin-S) and demonstrate a complete absence of amyloid

deposits in B6.MAB11.152 mice.



deposits in B6. MAB 11. 152 mi ce. The tissue slides from
cortex and near hippocanpus from B6. MAB1 1. 152

W@ 2@a05287 ol d) m ce and B6. 152 m ce (20nmont h obPdi/ERm®0&008971
prepared as descri bed above for the 8 nonth old
animals. The tissue slides we stained as follows: 1.
rat/L anti-nouse CD31,10.0 ng/m (Serotec, ID: 1102)

Tie 136 slidds Trodn dorfexvenid nBhidtpdchmpus foth BOMABET.US2 (20month old)
room t enper

. (pH7.4), 1h incubatign at ature, 3x rinsed
mice apd{Hp. t%?«ram(%(?mwtb Rld)aregre prepricd ag ‘T*Fﬁcié}%ﬁg??céﬁe far e grmonth old
: h s i . .2. goat/anti-rat
a“‘maﬁgg‘{ﬁ%ei\%ﬁ%@‘?‘“@%%"%’%r ecul ar Probes, |D 1254)
in PBS, pH 7.4 +10% goat serum (pH7.4), |h incubation
bt rooratfLeampiemauser@D31, B Opg/md €8eraier NDDAR 02)yind¥as, ipbin/.4 + power

5 pioc 0 Bb} 5% s QoA SR S B IS bl it
DakoCty3bhtion WasH Br (TFis BBfer diutn ¢hibriB@¥sIutibh © akveeh 2D)

+10% goat serum (pH7.4), Ih incubation at room
tenperature ; 3x rinsed wth DakoCyt omati on_Wash

buf f er gqatend-rg g6+ kbALERA MG il 0 (MelegulapRrobes; [Pe h254) in PBS ,

o 7€ RS S AS P TSt Rro S gy SRy
Dako( yi6rt iesreWash bafer(iTFis bafferdodiund chibtifel s81dti o2 Owean 20) v
CH3COONH4 pH 5.0. After rinsing the slides in

idistille ter s_covyerslip re t US|
10§ uor cernBARTa g A v eetey Eae TaBeLBY. pr 7.4 +
power P&k LYP10% ﬁgétgsHﬁﬁn dst17.9), 1R induBatid}CatG08th emratdl M¥nsed with
1.152 mce thRere are occassionally vascul ar anyl oid
DakoGjqroatian Wash bufferi(iCris buffed sodivime shlotideventuation HTween 26p
m ce at the sane age showed no no vascul ar anyloid

round cortical, capil.laries rger._vessel.s,~l .
Tt FRisuineg 67 B anp et G el e FinsE 2R Nithuosfs S omation
Wash Btiffér0then Gidubete €0CT) mhutdiavitieq itV CuS04 38120 @ar50 mM CH3COONH4
anyl oi dosi s observed between B6. MAB 11. 152 and B6. 152

15 pH 5.0qiAdter ripsipgrfhecslides ipghidistiedayvafer glasy spyprslipnyerggaeupted using
| piaddfl ysis 15ng of total
ﬂuore%rglgct%gfl ﬁﬁg% f’%éﬁé’&lggng’ag | ongt ed by SDS- PAGE and
subsequently transferred onto a nitro-cellul ose
Resobs areeshOwmran Eigang 14400 di) thefeortexAbf BeMABI bh$2 mice there are

menpranes. were. heated. for 5 mn 95C.in PBS mvl
occassTE B EirH ) A Sl50n B A £y A A1 JHeEReE i H0.152 e 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 15ug of total protein extract was fractionated by SDS-PAGE and subsequently transferred
onto a nitro-cellulose membrane (Amersham, Hybond). For AP 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
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di hydr ogen phosphate, 137 mM sodiumchloride, 2.7 nM
pot assium chloride) to increaseepitope denaturation
wa@eapsesent ati on of epitopes, blocked wth 5%CTERI08/008971
non-fat dry mlk in PBST (PBS and 0.05% (v/v) Tween
20), and incubated overni ght2&at 4C with the primary
anti body. For detection of APP, the primary anti body
epltopV‘@cﬁatﬂrhdan &id presentatioBi ofle ﬁhﬁm bl&\&&ﬁ w1ﬂ? 1%?(&)«/)22&0& dry milk in
at a con centratlon For

PB ST&%B%@M 9&5%@ (Vopeksaen 20p,-apd m&eé ﬁapmeght bt &Wﬁéfhezprunary

antlbog glﬁo?tsdgﬁgnérhff ﬁﬂ’ rlg EWU%H?S%@Q &dﬁ gf;?,s.lelglol Chem. 1996,

271(3"2)7%938)1) A6 mSeddt,a doacerttrmtiomnf i jog'chy., Forahe detection of presenilin-2

(I nvitroge r. total APP_anti body_ Anti-APP-CT
monoglegal Bp%laqﬁefrﬁs%f%@ detgeting the ﬁmwem@aﬁﬁes@@aw%saf Qeqetsgher et al.
P
Biol dhgg%@@%g\kg?;@g% gg@?‘gs‘s % Fdr% Itﬁghﬁ,tg%f@lgfag&? for total APP
antibody AntiPSER-CAi204CaltiBbehe ) gnd forttuemaprA PRathg aatibodyoWO-Rashich is

spcit R Ah Mba) SE T PARR" P IR R S oot s
were do¥ié WaIR EBSPAM0Y BiAdinBf MRt WhBbody W&S(H/é&éd 1R horseradish
(Amersham . Abeta nmeasurenents e brain hem sphere

peroxidass cenjvsaied antédg® @nmbOdy&Am;shaewfv)lowcd bvECLedetectigmgngtem

Tris- 7. 4, - N tail of protease
sccordlig it e esbnels IREb B B Gos 1 o6 Gy
Mannhei m Germany). Cel lular debris were renoved by

Akah mehsigemern at 4C for 5 mn at 1500 g. The protein
concentration in the supernatant was nmeasured using

OB b hBp 5o e B AP BoHissr at L L. -SOmM Tris-

HCI H' WLShiRRRE S c@cl?ﬁﬂ ro‘i’??&&lsle YHIBERS @@&ﬁpl@iepﬁ:%ch@fi)la nostics GmbH,
described I'n Neur ochem 2007. 101(4 %

Mannlghg- @ﬁ)nanB} |C@ﬂllu3ar debrxg@erp aeraﬁwidm qeotrlfeg;tmn(@%@ dor Sinin at 1500 g.
The prifecnsesigiionn i feREiRb b pefsprof WinkhE BCGY piiip pssay e,

USA)extract was incubated at roomtenperature with 50 m
of beads and 25 nl of |abel ed anti bodi es (6E10-bi o and
BAP24-tag for detection of Abl-40, 6E1Q-bjo. and
AdHan % lsvelgdn brain bpmegenales “@29 dstermyngd wing lagtid phase

electro%ﬁex%ﬁ@rpiﬂesée%e ﬁ@ )’dg §g§&¥9e8 rbgal %%ng%hem %007 101(4):

I ed usl ries ana yzer I ove
929- 36)1 Bfiefly M- BDIpata’nmgaem btnda(]alohmrs)gmaﬂﬂmed\mm aasaychpffer (50 mM

Tris, o fMEUAAIap 52 oA hin TSR o P bk ST AL BbrAR ©ufpeaee incubated at

room tERipefafur® Rthi G 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 pul for 3 h with gentle shaking. ECL was quantified using an M-Series M8 analyzer

(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). A 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 AP1-42, respectively. Measurements were done in duplicate for

each sample dilution and repeated at least two times.



(Bachem . Ab peptides were solubilized in DMSO at a
concentration of 1 ng/m, aliquoted and stored frozen
W@2009881257 Resul ts are expressed as ng/ ng of brBETEP2008/008971

honogenate referring to the standard curves of Abl-40
and Abl -42, respectively. M2surenments were done in
duplicate for each sanple dilution and repeated at
}t le 6WRTIPCRS oAbl 12 K6. ma Bt B Rafcgabl | in B. mabl

. 152 m ce Spl eenocytes were isolated from m nced

vvhol e spl eens b]‘;; passing thro lgﬁh a 70mM cel | strainer
Spieenseyieavere igolateddepm srnguisviole prlecris by pagsing Hraughs dyM cell

i SR A o R T 07 S BRSPS

microdiNLESRITtdm coftd cébelith bAC §1ﬂﬂculﬁthrvgeré bﬁ)vmﬁ&ﬁﬁyctkd into
from Q agen. PCvaere Egrformd W th the Quanti Tect

5 RNAlate® vp@pqxp(pqteq uying the)RNpasy kiffkam Qlyge,&s ggg were performed with
v B SR PATSER Gk 0 TS DR g L e 0
was péifriad achi‘d)i@ 18AMebnsttuc{iby df the Baamalfdcturer. Khe ))roblmmléfé mulGH6 _

MmO 4 ST e YR MRS AP RmODS LS.t Eteretich gone for brain),
| -
hlﬂic%xkggﬁg:ﬂc o%@.&éj% mg‘e\/c\i/atﬁsh @%} 1 12%@3?4:895&34%9 hullgc cgstom (custom

10 made By A@lbateideom)mabiHelgKapp ¢onst)quant i t ati on of the t ar get
RNAs were performed by DCt nmethod. Brain

ﬁﬂé‘g@ﬁﬁs grf"t@ Iﬁ§| "-‘f%‘;‘&)ﬂ@{) Paaf%f)g %‘ﬁ‘g‘é Irel av alaftitation of the

target R@@H‘J Wére' ffoﬁmé’!ﬂg ACt Methodl BRiimfnecrgdiveotibms ﬁr@’ﬁ |n©n3raag€h1c mice
ave A Y%of APP dl gHCX 4.17 1.32 Q.0

gave n@i pgritve signal for e Mahdglghizand IaKgMzbs zRezslt@foz@@e'slsl 5523m1°e are
0.69 0.131 13.1 dl gHSub 4.32 1.12 0.050
g“’e“’s“%ﬁ gaf?gg% 2.71 1.32 0.153 15.3 Table 3: Expression
of hulgH and hul gK in brain of B6.mabl 1.152 mce The

15 expresgy g,r endggenous referﬁm:e genes ¢ iy gpgp CD20
dightx’ ' @ 4PF N9 tyafpoentc M Cg geg 55
digkCx 2.41 0.58 0.188 18.8
digHCb 4.23 0.75 0.053 5.3
digkCb 2.93 0.69 0.131 13.1
digHSub 432 1.12 0.050 5.0
digkSub  2.71 1.32 0.153 16.3

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

20 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 celi-number dependent
signal for hulg was found. In the wildtype mice no signal was detected vs. assay background (see

table 4 and 5).

25
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was cel | -nunber dependent. Only in the transgenic mce
robust and cel | - nunber dependent signal for hul g was

WO 290415626 t he wi | dt ype mice no signal was detBCT/EBR008008971
assay background (see table 4 and 5).cell no. 1GH6 55
IGH6 56 CD20 hul gHG@ hul gKC-26B000 22.2 25.0 24.9 29.0

scell i, g1GHE95 b 56, (030, ulgHGA, Fulgre™ ®

33100048, 0 T2B12e 4 : 25.0for B24dbl 1. 1230ni ce. 2ddH6 55,
| G1#60h6 = epdggenouspg gM r ef Qaecnce GRre = eang;anous
CDZerfere hul , hu ene SR fic

. ceI?g‘ﬁo I 5 IGH%E% §§ EngC
1ood§ 20.8 3323 23. 23441 5 3832.81000 26 43404 100
27.2129.7 2924 38.5 313 10 30.11 33.5 32.2 3838 31.9

36.5 33.5 Table 5: & for wildtype C57B1/6. | GH6_ 55,
TG54 561 for Bduafsrl ol igh GG S énIS?d%_éDﬁ)endoemg&Musference,

coen SRob L PR o g TR ARG BR e

genome conprises a) a first transgenl c DNA sequence
encodi ng a human APP Swedi sh or a hunan APP London
protein, wherein said first transgeni c DNA sequence is
operably linked to a first pronoter; b) a second

cell nbandGH6i 55 DMGHE ifuen€B20nc dalilgdGa HurdgKCPresenilin 2

1oagootei pogonprizi®g a IgB4AI subskitutizg4 wherein said
o§gcond “)ansgeﬂ;g DNA sgegluence is operably linked to a

econd pLonot c) a Jof rd tg rgsgem?g)NA sequence
Ogncodl ali hai 3}? gl body di'rected agai nst
he a di d p ?de eln 1dth|rdtransgen|c DNA

Isequen 3} i s op-ably 3ked to a third

-

Table 5: Ct for wildtype C57Bl/6. IGH6 55, IGH6_56 = endogenous IgM reference, CD20
= endogenous CD20 reference, hulgHG1, hulgKC = Transgene-specific probes.
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pronoter and; d) a forth transgeni c DNA sequence
encodi ng a heavy chain of said anti body, wherein said
WO ap5@2fansgeni ¢ is operably linked to the thPEHEP2008/008971
pronoter or to a forth pronoter. 2. The transgenic
ani mal according to any one-®F claim 1, wherein the
third and forth transgeni c DNA sequences encode the
i ght and heavy chain of tithaianti-Abeta anti body Mabl
1. 3. The transgenic animal according to any one of
claims 1 to 2, wherein first and second pronoters are
ey iransgenis NoRd@IaR anymalivhose geRRESATPLSSS el accor di ng
a) aﬁlISPtI‘ eAOPDMA s ﬂ hE@Seri]conﬁ 2 hupder £ P Stvb&ﬁﬁ O?Qﬁuﬁﬁﬁm London
ers are al n- speci |c pronoters. 5.
proteuh wemsga said ferst tremlsgase DN sny,luemeamyp@nblydmkcd 'su mﬁrsnpltomoter

erein third and/ onot.er
b)a sospuhBREECF T SHeDes Seedimegdipmar SRR 2 e ppmprising o
N14113sﬂb§'ﬁ{1t1&9 GHefiN Gaill QeI tiaRSzealc DNQ' S¥Guehck @s Sperdy Bhked to a second
hird and/or forth pronobter is conbined with a IgH
promoeerhancer 7. The transgenic animal according to any one

o a0 R P LGS LU A PRt

amylold'Septid@ Ny B BinGaRithi¥a krafpeaicddNY s%@ueaﬁy 1§Iftﬁrabﬂy litikeed to a third
clains 1 to 7, wherein the animal is a non-hunan

promatgramd! . 9. The transgenic ani mal according to any one
: [ i
0 a6y SR Aehn ol SHEL BB Tid B, whorin sidfor
transgaiit iBdpetattp tilkettotthe thind ppomotet octoa ﬁassthbrd;mo@r obt ai ned
by breeding with aninals of the same or anot her

enotype. 11. A cell ne or ur.e
St asniminimabrnutin S 86 R Pt whrrefub i apd fortn
transgkific @T\Z{\ Qélﬁleﬁéesceln@bdgsthé ll%Ht a%d‘hrea‘llyI ShatiesCae datiiabeta antibody Mabl1.
accor toclaim1l A tissue or an organ
expl ant or cul ture thereof derived from a non-human
3 erstgemsgfmlfamwal acgershnglioragyone ahglasne! ¥ 2,ovherein firstiagd second
its de s according to claim10 13. A
promcg?rggﬁze eSO e O%do {}% ‘act derived a non-human transgenic
ani mal accordlng to any one of clainms 1 to 9 or its
depearaagitc admal sicoglihgtocdngiomne bclaims 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

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 to 6 wherein the animal is

homozygous for at least one of the transgenic DNA sequences.

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 1 to 8, wherein the animal is a

mouse.
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14. A nmethod for generating a transgeni c non-human
ani mal whose genone conprises transgeni c DNA encodi ng
W@ 2000/08G25APP Swedi sh or APP London, a human PrRGEEP100$/008971

2 protein conmprising NI 4 1lsubstitution and a heavy
and a light chain of a humar2&nti body directed agai nst
the beta anyloid peptide conprising a) Co-injecting a
0% MRisténda M sitthe!Bén-BOKR tramsggnis ahithdl acirdihg anagesriecoflAms 1 to 9,
sequence,  encodi ng a human APP Swedi sh or APP London,

obtamaqh éy fregdmgryigh é@ﬁ@tsr(lféhe SAFRRPT 28PRIGT BIODECc ond
transgeni ¢ DNA sequence encodi ng a human Presenilin 2
pr.otel n Wi ﬁn@mﬂ!rﬁé%g oS Bibirk HEARA frdthQ rﬁmﬂﬁﬁ‘ﬁﬁ%sgemc animal
zygote or an no ryonic stemcell, and

accordignter aatyiong of clioubll ¢o 9 oa rts descendantrdeoondinganictain 10r om
said zygote or errbryoni c stem cell; b) Co-injecting a

neti ¢ construct co e th| r.d tra eni c
uen e SR AN RTEET PR CE RUMTE Gieriet ARl FRET b Geryhoiman
transghit RfnRY a8RAIRAS to AiyEorRBfl Plifhs RAB DI Gts deSéndarB€aRbiding to claim 10
construct conprising the forth transgeni c DNA sequence

encodi ng a heavei| chain of said hunan anti body_ into a

Won- hudetissus/efored exfragt depvechy RefrhmBR {famseenisadimal @cgording to any
one offac”aqnﬁeirt% ga&r ifd é‘ce‘ﬂﬁé‘xﬁ cctotcﬁﬂg%e{lbl% fgn- human ani mal

romsaid zyg o ryonl emcell, c) Mting

transgeni c ani rrals of a) and b) and thereby produci ng

. quattthedl for genarmine ai teansgamiiumanhanamalimahwbesegenome comprises

o R G BSRo APT GO B RS g2 e
comp&%@ﬁ'l@ll%bﬁltmmn@mw taHA b %Bht Ghalieetymansh stibo8Hirected

hal n of a human anti body direcCted agai nst the beta
agamsaﬂgtlhgtmhrpﬂptdlmtldqwmmm hod for generating a

tr.ansgeni ¢ _non- n _ani.na PP .
o) Co-uiERTER B5redpr L R P g N TBF QTuRey T D Fegbbfios encoding o
humarf APPISwiddikt INAPP Ldsdoasind Aigdretic caizetué d@ﬁﬁiﬁéu@ﬁﬁe gecond transgenic
l'ight chain of a hunan ant i body_direct ed gai nst, the

DNA gequenas)enseding akpmen &resepilin depre§ipwith p%lé)ll etbsnwjﬂee it g non-

e Il
B RS B RE S gl ARl e non
human giflahfrofedaid zygoai of ehibrgdnid stenssgBni ¢ DNA sequence is
b) Co-gggétaq%{?cyggnlggqﬁ%?qséﬁﬁg:ogprgs%é}raq]{hrl?r%ier and ISN en?ﬁnlerfce encoding a

t

o S B4 0 A 1 o
compnisgmg the fenth trategymin DN A tsequened encodingradieavyseliain g saichbuman antibody

trasenlc DNA se nce is
into a non- an zygote or a no ﬁuman embryonic stem cell, and generating a double

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

c¢) 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 a human antibody directed against the beta amyloid peptide.

15. A method for generating 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
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operably linked to a second pronoter, and generating a
doubl e transgeni ¢ non-human animal from said zygote or
Wepippsnst stemcell; b) Co-injecting a genetiRCI/EP2008/008971
construct conprising the third transgeni c DNA sequence

encodi ng a light chain of a-utman anti body directed
agai nst the human anyl oi d peptide, wherein said third
a) Co-ifjévting anienetNoB e AR apristgapidrfabl tyankgethe DN segut iderethicoding a
pronot er and apqeneti c construct conprising the forth
human ARRSyeadish eI bepdancehespin said fistdransganie BR Frauenceds gperably
. AR\ . - Ok -
inked J4 0GR enll 3 ol A TR OB ARk e cond A BUTERA A
sequerke @uesding a hamap Peaabhiyinl2i priseth with & O 14AI pubstiatien intaacon-human
generating a doubl e transfgeni C nonhéj nimal f

man oy .
Zygotesy; a3 naputmangmbayapi; stemscell, srhered said sscopgh frapsgenic DNA sequence is
operaﬂall§ gﬂﬁ i pﬁcsg@ﬁd;ﬁgﬁlo%r, £ @Reralihg 808ubIE eh RGN R RAUAINDG animal

a geni ¢ nonhuman” ani nal expresses a
from shidneygotafeR e@beghinghstem cARP London, a human Presenilin 2

pr.otein conprisi aN 4. 11lsubstitution a _heav .
b) CoSiigeiieh gpRpte poisRugeompmE Pyt BN Sl apoding o
light chii§ 0?8 hanRMAahAbskyRaRctedhgaihét thd Remih AEYid BepiRiech@Herein said third
according to clai'm 15, wherein the first and second
transgenio P A sequeacqisaperably Jinksdde e third promotes @ng g ggukticregnstruct

B e R T L

into a RERHUMARA PygBRé BOSnac-homdh Bfbly@nivyemBell,ofheréia saidabth tridsgenic
to 17, wherein the third and forth transgenic

. DNA :
DNA seayease éssorsmbly Bnlfqdetmfprglhpw&rﬂiem%scn@mma aglouplgdransgenic non-
- j . The produci ng net hod
humarg%jg%lra gﬁﬁg’astagmg)@&g%g Mgﬂlct)rk%s% %ie}‘lr’s 14 to 18, wherein
¢) Mafing anspemicrahiarald of & ahdp) atd tleseby prazueing apquadnipds trar@enic non-
The pyoduci ng net ho cordin ny, one, of the .. .
human ISR LPIC S BT AP B CABEOR A CoRtioBy  map Biesepitn 2 proten
compri§iia K14 11H08stRGSH Ghd % K&V a8 AGERY HalCoflOnAikh ABo&Y directed
the clainms 14 to 20, wherein third and/or forth

againsptherbetasamylgidgpeptidernt er of the MHC class | gene. 22. A
quadr upl e transgeni ¢ non-hunman ani mal produced by the

fgeﬁlﬁg %rc?cﬁl%glrsg%&go& Qcc%p&‘mg to claim 15, wherein the first and second promoter

are neuronal promoters.

17. The producing method according to claim 15 wherein the first and second promoter are

brain-specific promoters

18. The producing method according to any one of the claims 14 to 17, wherein the third
and forth transgenic DNA sequences encode the light and heavy chain of the anti-Abeta antibody
Mabll1.

19. The producing method according to any one of the claims 14 to 18, wherein first

promoter is a Thy1.2 glycoprotein promoter.

20. The producing method according to any one of the claims 14 to 19, wherein second

promoter is a prion gene.



one of the clainms 14 to 21. 23. Use of the quadruple
transgeni ¢ non-human ani mal according to any one of

W b@wos@ashs 1 to 9 and 22 as nodel for treat mneP@T/BP200$1¢08971
Al zhei ner's di sease. 24. 23. Use of the quadruple
transgeni ¢ non- human ani mal -3cording to any one of
the clains 1to 9 and 22 as nodel for preventing the
Al i preducingimethad accotdihg to any one of the claims 14 to 20, wherein third

and/or forth promoter is a promoter of the MHC class I gene.

22. A quadruple transgenic non-human animal produced by the method according to any

one of the claims 14 to 21.

23. Use of the quadruple transgenic non-human animal according to any one of the claims

1 to 9 and 22 as model for treatment of the Alzheimer’s disease.

24. 23. Use of the quadruple transgenic non-human animal according to any one of the

claims 1 to 9 and 22 as model for preventing the Alzheimer’s disease.
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