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pTG CAG mQC consi sts of the Qoct cDNA cassette under
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4 , PCR pUCL8-nirhyl -hQC 27 ng (1316 bp) ; 5, PCR
pUCL8- niThyl - hQC 27 ng + 100 ng gDNA (1316 bp) ; 6

wOaRs/ 114804 ng gDNA; 7 , PCR Non tenpl ate cont rmtT/EBZODS/GSIMI
kb Ladder Figure 17 : Quantdtative determ nation of
transcript |evels of human QC (real-tinme PCR) of three
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rel ati \@waamese@thr:btb Hivth nan-sixighsing dnetar Rk as platinum,
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descri ption
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A "nodification" of the am no acid sequence
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waeiod/1swguence. Conservative substitution tabl BST/EP2008/051641
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reconbi nation at its regions of honol ogy. Techni ques
that can be used include, but are not limted to,
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of DNA into the nucl eus, electroporation, bacterial
protoplast fusion with intact cells, transf ection,
and pol ycations, (e.g., polybrene, polyornithine,
et c. potehtalDMA beacelled the figdtemetal dodlis mast nablee theDdwrg that is the

li [ lar., (S I | .

e BapERe i, B4 ek BSEAb ot S p EGE o it s e
Col dhig Hééﬁ‘&‘flﬁ%ﬁ?éXWW‘ Béﬁéaﬂé@&@%wdh‘ﬁgéﬂ‘o?wn%e silicon.
Mani pul ati ng t'he Modse Enbryo: A Laboratory Mnual
secoiiUlserdakesabieoBeg@lndrrgellahthmrmeLaantawamrylr(tqrgmlqlatew&mlcal
Pat ent 602, 9 - .5, 17 4 066,,778; 1

and BBt IRS Vit antriBa thid Ay R ranira et feplifrodhe
ger Miekd1e SefeMMtedis mad tehee TR HandBbek of MhemistAr add

Sci. USA 82:6148-6152 (1985) % gene targeting in
enbr?bYﬁIQS stodth editios, pa'g@ﬁapg h188. ailicon hagsla potential of -0.857 V

o0 s Pl Hh oL R8N L LT e

genestiican sharits(Gries Xisbdgrf Ghdgory, Zebg, pl 471I8BR 306465418,
(1989) ). For exanple the zygote is a good target for

mi croPFNgen 2BAT). AvrrrspRGale Goiea ef bier By Elegentrganexide
are Pg?g chf % afﬁ&g ad3 éoocii Qffisioh k}grrlpsm usegdcaetltﬂésame

at varrous deve mentar St ages can a

i nt rmﬂ@@mfaﬂla%gélﬂélﬁﬁél@ht tleetreabdutbtionitiothd firnegeniode
animals. Different nethods are used dependi n% on the

st ag@a&rlaie&)@oes&eelﬁvebﬁhat Retsaafor genalbagdsn to [ifjem is a layer that
tranghaeheds§ 6&8'?' c q%k?'c}}ré ﬁ%L urBh} |§ GRih txk)ﬁ‘.cﬁ%é ﬂ{hlum

col oni'ze an e Sei rel'RE Foddct i on 'R

t he bd)lﬂdtrmgtrﬁéeEbfctra:abbasstbot%&‘énwt@cgmrel]@m }Bma&iﬂdcallsed voids -
contrl bute to the germline of the resulting chiperic

ani n@ll thersdeeqictpndingigen: Ycive ss@ie Ryerreigrenae de leygr is thinner
198814 r r f

S:el l'si md?r?tﬁéni)q?e??%fgtr)r’eé}dég%ﬁ@étﬁl’rﬁgﬁ&d&@ﬁ?{@ Y€§se not

can ténmsarlihacH8cdmho vari ous sel ection protocols to

entich the proportion ES cell s that have integrate
odiRe’ £ aaﬁf@ggﬁéowd?réaﬁ GerEepRByT HLOH! heaaLopa by this

SUChhy?r%tﬁéélbofbrt ESH @)&lde sESR 6Afatitsh E§ﬁ9etc%nstrued as

screen for ES cel ave integrated t

t r anbryewe (semea dCtliemla for thter fovinatibn iohpextectore Ala@s atsles on

ani naFA ARG TGS SRS ons HTA: EnfiSpnaie. oy Hou, Y. Niu,

cul tebﬁ‘ésioﬂ dibh&e 19 (Dhiss)otesyesysSt stage. During this
tinme, the astomsres can be targets for retroviral

[0G16 eGrowih oéfmende Iscalerarta nelal camoaclr \ga itwo UsAes:

73: 1201 1976 ient in ti.on of t

bi st crePBich b8 SEPEPR AT BYEsR HmuBhafe el fmed Seple towards
remove _t ﬂ% élwaad%ﬁiHe%a@le&Qﬂmu%tto@row at&h@%@ale#ﬁg@ or

. The viral véctor stemused to introduce t

tr ansgenma‘t@ allpw@t@n%ye &er Bpm whhinohhigds @atled/anodlc scale
retroviruys ryltngntlhe rtans ene (Jahner et al .,

Proc. Nagfow SAdMEETE AJERED: §27 6931 (1985); Van der

Put t en- etheanetal Wil @FfusBabtoughand fiestiforrkSd\s82le AR aflip b the
(1985)). Transfection is easily and efficiently

obt ai ned9dy Pbase UTthFﬁ@CQ Aed pheisedaayibsoninue ieogiomagetop. This

St evar t - BoARY Sl sbaeto AT G Xt RiBh 1955

Al t emaélldkﬁielscal@@e@/&/uhqg gorshredsy ey thadned oftHedkawo diffusion
stage. Virus or virus-producing cells can be injected

i nt oPRAsESEEa s SHdle niefalsnene of thestwaill outl&aka@p@ the other. In
298: 623-628 (1982)). Mst of the founders will be

nosai ¢ for the transgene since incorporation occurs

only in a subset of cells, which formthe transgenic
animal. Further, the founder can contain various

retrow raI |nsert| ons of the transgene at dlfferent
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pronoter; U S. Patent No. 4,873,316 and European
Application Publication No. 264,166). The invention

wo osheiwspr ovi des an i sol ated cell contai ni ng BCDRER008/051641
construct of the invention.7 The DNA construct can be
introduced into a cell by any of the well-known
transfection nmethods (Sanbrook et al ., Mol ecular
d onamgilow\cumdsmgdm avEmaow megals, be. nurmerobowsign processes

Har bor Pr ess Ausu

O BreassE 2t ¥ Bl foRatish Sande PR Ehod of local

obt aedilﬂﬂb@é/ befRé atfind g?ow?tﬁ' heEhMBA |§‘|°'<§3"<Fﬁed1 F%r Ekﬁﬁ'ble when
manmal created as descCri bed herein. Thus, th

i nveiwa oetals eve pessent dean alleyl kate ¢ahrform éh@ownmmém(each of

Coct T MuEHHRST cutvated Boort ERLF oib AR dascet Pispihe of the
ho oY Svilf s n. MieadYm PR U e BB IFHM ofideb cah also lead to

nmouse or a heterozygous Qpct nutant non-human manmmal
suchspafiah saparedion Mhesenored RS etens oxidegorman atfielgof die other

gﬁgswggél%hégje Ul t?’n%dq)@%m RS Rrel @%gugnb{h%% iGRest oxygen

i nhi @ﬂﬁhi’t%t/\hleplfevéﬂtprw@efd tHat\dnolgh T dH&trmetal 18 preseSoiighat
enzynes have binding sites for nol ecules that affect

t hei all%/amryaﬁ 8 cateahgangentatien aiihetwetatwitdhedighest oxygen
call §ﬁ|}pﬂ{/‘ nftfed 'b\é?fgrgsent%éf ’E%%ee\)(/ﬁfb 88&.&51{&& 'b?ltﬁe oxide of
sites recogni Zi ng nDr ohe act rvat or

i nhi thiat eetalEnzymes can det ect concentrat| ons of a

variety of nolecules and use that information to var

[001Hi Whennnaw threptslementss arediresentda theradey.dhe a@ﬁwmw of the
acti pllky B%“cfr%ﬁer%%\rg‘Bﬁen‘E@f‘wﬁﬁﬁrEP&Bfgb%nﬁcﬁoMﬁ% A9Er on the
i nactive contormati ons: vators are posi {

ef f estitssteate.| THe Setaridsmatal maygedduce théfcemt:@lrcsmcentratlon needed
Ef fectors act, not only at the active sites of enzy

but forsstalispiega alpsey exiaraal oxge gralgaf dhe thirg @'&Y elerment

t

ol et R ar IfinSThy AocbRF iyl ORi, by IE vy Rfbma
and dmddildrf dherbhinwed bxidefdifusiof imtg thetllay) sbrtbai the |nternal

gg?g‘%’lgtﬁ F@ }'@55@35{3% %}Tlaér?tﬁlg nﬁgdﬁeldnqt.]q%db{htgo,é( ernaI OX|dat|on of
Bal t f
Ea tf.h%ﬁ“ﬁ%@?g el MR e HhfRlerSiy GO ebletiongfthe

Peppperdayerfofnbpﬁhmtdaelemeraranddhadulmtsﬂmg ef ﬂnerﬁteamnddnehal
sent inv am no acid,res

! oo BudR e phE o eenfa ol Setamudee RLES fimitdd. 1n this

desi gRahkPAhe %I%bFa%ﬁa@i%ﬂddr{wcdrﬂthl g}rasww 8 thBaARd oy BRment
amino acid, In accordance wth the | ow ng

convende@aalbel lirsited antl eyeAwiodtrobied. Let t er Synbol

T e-Le nbo, Ala Arginine R Arg
[Ooﬂga)aﬁg %? gﬂs%@:yterfemgg P Asp Cysteine C Cys

G ut pai the f@stqn@teﬁJI éﬁ@ﬂh@oﬁﬁb%&u@cén%ﬂﬁg BEF& l@l ¥Bn, Cu

Hi stidine H H s |sol euci ne Leuci ne L Leu Lysi ne
K LyEon\ﬂénerﬁamndenMamneFlmtrqﬂtm grouecehsistingrefdli, de, Pe

o7 oEPr Ry Bt 8% ! i Srel PR B . 2n. i

" QPCIn'edh e@rﬂﬂlnhﬂbﬁ‘ltrﬁle af@rlmtnbbmm engede trés eﬁft@d t o
t he sane and conpri se ?Iutamn cycl ase (

)
[001@ﬂ uAémtrqrefqﬁsqﬁ ¢erepgseition phss al@vas avherghe, gslzmstql Isﬁa, the

or s%%qngj%é%j%%?gngg\@?l VIC{ %ﬁ%]agao%%%%%&gﬁ@t Ié%%n s

act i Whey -mare thhh 3 %etgﬁ‘w@tgh%f Al isEpres@ntiieshé alloy. Below this
fundarrental Int}q differ in their nolecular structure from

thheshald theattiminiymiaxjde plasesede Ret giay suffigientlndgnse.
as i ntranol ecul ar cyclization of N-term nal glutam ne
residues into pyroglutamc acid (pdu*) or of
N-term nal L-honoglutam ne or L- b-honoglutamne to a
cyclic pyro-honoglutam ne derivative under |iberation
of anm)nl a. See schenes 1 and 2 Scherre 1 QICI I zation
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The changes in A b production in the cellular assay

and the transgeni c animal can be assessed by nethods
wowrdos/1kisown to those skilled in the art. A QoceCT/EB10081051641

pol ypepti de such as Qoct can be particularly useful

for such screening nethods since the expression of

Qoct _can be nonitored by fluorescence intensity. O her

exenpVen yndregireferiedl i w\ematri mese tharl 2ebyotvaight is present. The

fl uorescent.  proteins, deC i 0 her e
ol ut aRigher SLREHET s Bl asoR 7ol ABSs gt pymber the
pr ot gidy bedned Higicd wérk. | 1 ke, or any type of
epi tope tag. Such fusion pol ypeptides can be detected,
[00261 Ehampiasint o Ahgeaded bbﬂqresarspwmwucn Dnldtemafeuee@ﬁases with

pol ypepti des. The, f 0 n _be an entire

bol Y BERAIE ambllft ahet 75 (2RO ob A8 aR huria s dig ey to
the éwwdrt A iniBeT bxige sbﬁteaﬂoﬂ‘ﬁaﬂSﬁWh%@h dHIpBaNt PeAl isfitesent.
exa anti body binding activity or fluorescence

act i h@ pameuqf\téﬁaﬂ@wsrmaﬂﬁekp @ricon e sUriniastinodl ipfpurities

i den ent i a t for use in
tr ea&tq &éjﬁ ﬁ@%ﬁg ({b §ggggﬁéﬁﬁ *?%'ﬁ}g)ﬁg%gk,g The net hod

[oo2ngl Aﬁ%fﬁteh’@lv%tail@? |§N|—@?MIaﬁmblﬁ1%eﬁa0@é buit® Bingiianit® thedFe-Cr-Al
DNA construct conprising pol ynucl eoti des encodin

Qoct d@‘%ﬁrsb@dpﬂbqye URINAINE drienrerea ARt 'Q@f’fé%ﬁﬁt gVt %e preferably
N uile
.Cgem | ?‘%,, ngcéggoiﬁ PA®! 'leail' P%ﬁcg%%éé ﬁabé\}&gi O'I;heugalance is made

trealup@gnraketaﬁcﬁbﬁh@mtwneemmltueghe cell can be
isolated froma transgenl c non- human mammal havi ng

[0074¢| Wearsticass it & ejiavgrrhalgtherBirdgdey eﬁm%ﬁgwtmﬁve a high
Al t t
Con’s#&gﬁ%‘t’@b%%é*g\ﬂ%ﬁgch A hglg{" Z% Bg %It%}t‘ﬁ?@a’% :éél& ttherefore
pr ot mione fikisly @andioiated focforrmusgosd poélgplem edg, Cn/vntFIe - Cr

ol ypeptide. Additjonally, cells expressing

[0 J:tT %ﬂ%@ﬁl@’\fﬁé’%éﬁ’”@e'”ﬁg@”?h'@%ﬁ@ﬁtﬁ?'h*éﬁ“&? @r&,eégﬁme
to 'ﬂﬂﬂéhéé’oﬁ‘?ﬁ@ﬂhﬂ??ﬁol@?g%ﬂ@é &b férﬂ‘?éc?ﬁ%‘é"sb%é&?&r% known
havi ng activity t rs a p enot ype associ ate
Wi t haQJeactepqoeleErmnttm .andsareidddedriohe ondienes oy ats vayy late
nmut ant, non- h %C'%n manmal s, propriate control

Qpct

cel | St@gR Qe 8y H'&%QFC@e{Sﬁ@Srt%ﬁlaf% BFY PHAISKG A§iAN
The gtdRsiile BESRIEE oFfPfH%@%W&%ehﬁ%Bd bé 6ddBY t&the molten alloy.
initial Tn vitro screen using ce expressing Qoct

can bbe fesultirey solesokitieilattern is knoginres artnéDmdB/dlspemm@ct

oy eneuhened RADS T aRlegiaL a}edsgi‘v e S enisae a1Ras more

of CRRPAYRYSE oPFH Pcc%hh pr Qtt@ﬁﬁayscéﬁa.uﬁmﬁi@fn.um Hf,
usi ng high throug screening, as well as nethods of

furt hecrortllsstZrngerwnﬁ&mdd |lzrghahemdge Uthier iafiearice q>rnthmscale
ani

n U PEP s Poegib Ry Rt canant Eatie s R oF 9l &t Y drore

aggr e@at1.00 V\ﬂf%@é‘MbPhé’edboO@ﬂJthe§€$eaéméseler%6ntsﬁh' bi tion
of eads to a prevention of the precipitation of

[OQ%éQ&tmm ther thien gne(cheniss) Ab@omomgﬁztsa@rve[@em@ms influence
Abl 40/ 2/ 4 cau t a ssion. of
N Ohltiendod€scate BNM AR det B R s BoR SRR s
of tb@séﬁé@%&éﬂlﬁ’é’lé@ﬁh%&ﬂ%dé@d BEh BLEUH &F-Fe-Cr-Al and Fe-
Qutamate is found in p05|t|ons , 11 and 22 of the

any| er-AY- alystatd@00Mmo gt Hitath, the - Mieed aowh Ft Getlightly,

(cor ¢ BBaRBSg el 1RHBRT AT DUAE B idF of Kanthal At

pr ecains Eanfia0AdE &t P K Oeffé&i of YRFiQin Sying adPiBOSTR. Caeff, H.
been described as the so-called Dutch type

cerebroarterial anyloidosis nutation. The b-anyl oid
peptides with a pyroglutam c acid residue in position
3, 11 and/or 22 have been described to be nore
cytotoxi ¢ and hydrophobic than A bl-40/4243 (Saido T
.C . 2000 Medical Hypotheses 54(3): 427-429). The
nultlple N-tern1na| varlatlons can be generated by the



attack by the unprotonated a-am no group. At this pH

the hydroxyl ion functions as a | eaving group. These
w@s®anpiehons are corroborated by the pH dependeCi/EPIVOs/@51641

obtai ned for the QC catal yzed conversion of G u- bNA

In contrast to glutam ne conversion of A n- bNA by C,

the pH opti mum of catalysis shifts to the acidic range

ar ouBdsgail, €. Gaudren, @ Hesaitely EnRéfard nAppliechSeriacs Baience

nol e i e simultaneously abundant carrying
a prg%‘égﬁgg%g%ﬁ&oxyl and unprot onated a-am no
group. Wéé@bﬂﬁ{f Qﬁov@th%f@ Astidt&Rl drthélsEsiens Redliced strongly by

pKa- val ue of 7.55 - 02 is in excellent agreenent
with tlibe adﬁltmh@far&mhw gie@upﬂtof GI u- b3NA,

determ by titration 05). :
Phys oﬂn %@PS?SS%(F RS %OPﬁBes?&EBWG‘ %9?6%?‘34898“”“””9
const ard)txm{é%nscﬂ@ﬁétfehél Withe@nehétile elenfemits db by longet occur.
the QC-catal yzed glutamate cyclization m ght be in the

range dihig leadsgo a fiat Bgak witheltgidgasthatrdharas venewebto the

Cur noviPos T eel A hafer el BEYPL sk Bl PRERRG o o

[002NA The BRI 18 Ie}/éﬂ ghouk® bBdhierheugh Wb blbdkitRe Gtr@m\ies diffusion

negligi ble pG u-peptide formation. Hence, for the
pd uOtﬂt Jhﬁamv%ﬂoww%tﬁséwéh@rﬂasmﬁs&ﬁf the alwpiumeside
vor siefhodR s st aMhoRod kel Ml at fAga Rt AL Cpreterrec

secopgingbdtweeabe BO@Nrs Alterndtivelye ity seale aﬁ@étxembw for

Wi th the respective nonenz%/rmtl c cyclization

f i r ssuffeiget elestricat epripahwih thrdewedl yagadised heneseqriy (10 to

f act 5’60‘n r)%?dslfq)a\;eob%rjrogg rv%g?n %@scé’}g‘{jhétgﬁoba Iy allow for
-conversion, respectil conclu om

t hessufﬁlauéat electridadtomtacy; iathoogh yhiasheuldyatairesentatehconsidered
resul ti n%quI uf or rratl ons seens conceivable.Since C is
hi gh® ORRINAAANYPRIRESS - br ai n and taking into account

00PBF Sa ot iR O v dTars KERATRD B, PRty anc

( Pr owale otiginaly dkegloped bxithe KIK Ataryiaritherdy Aukhanty KHarwell,

Zhar j. kov and Bo
l\/bd l\éﬁv&r}{qrgousgggpggbqgs ﬁ%Y\%bé%?fnS@é’& ?'eaafE&/%r(e]“z'QVYrbH”der
hal f gikrbfeht @f d%PhQH\teleﬂ% IfIPW@éhréﬁplrQErAg&ﬁrom Y (by
gl ut amat e- su strate S|m ar reaction conditions
ar e Pphysseddruppbs/ BN er Kagnthaénﬁﬁ:thyp%amdmkl)l; MASSG (b@’ﬁl\@@ Alloy

the. Bl 0aloTa) 9nq 5ty ReounAlInat FIEDS A6 aREraLs i from

and Hg?ﬁéé Mlec@REh4i ons might be even nore favor abl e
for the enzymatic cyclization in the intact cell. And,
[0G2f7] I\FhesemaHQMS @rub¢ sbtaired frothegdrm of @ils in sineshofrisl © 100 pm

ra ormati o coul d be

exge%?gﬁan Ibr‘? RIPEFS d;'Btahqulatgcrto”H@%Pé‘ suppressed by
[oozep! Mb%vénmh@idéyér Qészﬁ;(e%e aﬂ@k/s\ré hMt limitéd wgaﬁguppdrtmg

was shown that human ghly abundant in

t he ftoilai imdegd, llhuel@iloy @Mhalapm Smﬂtetrﬁ@ ohtsr amethenlowt cost

th | o d A t d f

G - GOeb I8 BB et Rl B0 el ePh g AN & taver
pl agweh depandy dep&siieh isthdk Zbene®rardl tHesRR@AtagEdRS Properties
findings identify 'EC as_a player in senile plaque

for n@ftti erallghc@re maintained WbU%FhQJI@Qﬁj is edymedi Bytieference a

kB oAk I Rl BELY SUSHRRBIGHI M Bt

Br | tfo‘ﬁrl‘r'n PoWRiVeer 2a tHickriesBIof fejirh asl mair e, intdi@er not to have
present invention provides the use of

act | Jepigtiorreffealsi ng ef fectors of QC and EC, as
selected wth use of the present inventive ani mal
nodel , for the suppression of pd u-Anyloid peptide
formation in MId Cognitive Inpairnent, Al zheimer's
di sease, Down Sydrone, Famlilial Danish Denentia and
Fam I i al Brltlsh Derrentl a. In a further enbodi nent,

e N " S o



Adeoya-Osiguwa, S . A . 2001 VitamHorm 63, 1-28). In
a further enbodinent, the present invention provides
wo bmsus@bf activity-lowering effectors of QC, PEBEP2008/051641
selected with the present itmventive ani mal nodel, for
the preparation of fertilization prohibitive drugs
and/or to reduce the fertility in mamuals. The
[0028)] | &5 tsgconthetltemagties f thetlayer asfuldioe depoeitedonteeg. an iron carrier

urJEPP. | eadi |
o evEliReas 8pbplaipapatife sitoliah A riarfeuneBen gixure

sper (g, ?eirlu S-AlJ 8f hello SAltérn‘éﬂUéI? e r%Bf?M‘Qcér'i‘%b deposﬂed
activity-increasing effectors o are abl e

sti nalleatrelytlealtw on aycarmermetad aad @ubeeqmenatty dlﬁtﬂ@ed in & pyatective
I n anot her, enbodi nent, the present invention provides
t he ﬁg% %Wwé?fectors of QC, as selected wth use of

[0030¢ R&@SRhet AVENELVE, tBBIIARIredRERI cdUM alsd®e deposited on a
preparation of a nmedi cament for the treatnent of
pat hojigysthe agp@riatoakinyt canpesiioeAign sygpifedkesitasnative,

i i ol S Beod RSP R Bh ) fyg R8P o Fe-

et agt-A$ contaifth§ ANOPR (aPaRiiladid Fomr NeBEKaRdSAy.t hriti s,
at herosclerosis, lung fibrosis, liver fibrosis, rena

[0031br Yepa thigrsabsirats hﬁwn@ﬂﬂe g@@jactrlamer %ﬁfﬂﬁ@d&éﬂfageéﬁéy
Sy”déc%ggoéuﬂ}?ﬁ" e QUARS a@% h”ﬁﬁ{e%ttﬁ% ﬁr%’f‘&ré {réSde is

respo eukoc € ad gration proces
at tﬁﬁlr@léi@tahfalthddé dllmihgid‘suhél’@%rlt @a’i’ﬂbdlcﬂs&fﬂosetifwt of one

present invention provides the use of effectors of C{%
ium

as st @uipt theygreupfof fifdurpreadaliate, fithiwmiroanggiaiay lit
?Ddehmké@f Mﬁuﬁfﬁe ?%ééﬁ?ﬁggeQ¥ﬂﬁgI@ﬂﬂﬁpﬁm&éVb&bBﬁ
reat men npaire

sleepmmgbaéyéogﬂe whmmaMKﬁﬁlb@mmbedeJMhnmguhaém0n1@ﬁwe
enerﬂ% netabollsnk nEalred aut ononm ¢ functj|
i npa B¥N HEP RBREPhBE) W&é’”é(ﬁGaF’WﬁéPP@%Phaééu'l'tﬁM%FIOI%?”

bodyy L oyt WILY AT LIARTIERTE TiMuReYSate.

pr ot ei ns to neuro egenerative disorders, such as
morAmemdant/elygvvban tha fikgt esamtrodies s asea renie dl(ﬂf'rngediyd:lmrge it can

di sease. he chani sm t her ef or rena r
OnkrBaRiadee BRGa ﬁn&gn o33 BT Sl Co 1§ g iene
e
(003ER°FhésS LASFRE (AR mRREMION PolidiaPiald Benf P eddiciivity and

pyr ogteuthenafore dlﬁ‘romﬁttotsrp)uttay EammtwhdemUelngd?IF lagsisted sputterlng,

D S dEPoSHAR oo PYo Tt has sl el o t%ﬂb§§gg%ﬁﬁad in
neur PEIKERHIGI066T S 18] 1) éﬁwrﬁ@aﬁghcéﬂt% o83 A 1

d Hypot heses (2000)
f ur t d@plngreﬂmden’emat lstd@spnmhtthawvmn:rea;aesttheroehduetlwty of the

rovj des, the use S s ,sel ect
Phe. lraS i Cativin e Blafpatk T e fPoodRaifaBral fihever, wis
pr ep@feﬂ{dcpear%e%%g'mﬁbnftﬁé stibStrate@din B hefed at an

Par ki nson di sease and Huntington's di sease. In another
enboellewreiﬂd teﬂ‘rp@r@hue@ tsay abm/@qthecﬂvapotﬁtmey subdjeradioal

by e EHEE cBind AkRb ' Eaf s bR uE e el dardie G taver
a méﬁ@dtfarﬁhl@fré’@ﬁomrthé dipirRféieehdntl Alp@éFeVreUQfogn%element is

10- phenant hrol i ne and reduced 6-nethylpterin (
H silvgr, although.tinl g8 . pigngth, emdratiszonig 53p-esssyd equally well.

(0053 ATl Sl shBRENL 5l Ry dodfza S8BE LR bl 15 so0o

al, 098 orkvBhabwehean220 8h3¢hie 36en Bapanmns cBnSidéred
et al . 2001 Biochem stry 40, 11246-11250, Booth, R .E

et Pessibigoeadsieaniarsgse of a fapipeede 20 in dapostppapeed.
that human QC and ot her animal QCs are netal -dependent
enzynes, as revealed by the inhibition characteristics
of QC by 1, 10- phenanthroline, dipicolinic acid,
8- hydr oxy- qui nol i ne and ot her chelators and by the
reactlvatlon of QC by tranS|t|on netal |ons Finally,

. - g, o o



i nt ended, provided such is possible or appropriate
under the circunstances . Wiere the conpounds
waewendieny to this invention have at | east onePChEPRDS/051641
center, they may accordi nglily exi st as enantioners.
Where the conpounds possess two or nore chiral
centers, they may additionally exist as diastereoners
[0034] t The needfer hdeg athighl terhperadlire towylaporsade®r sublimate the

the SPEBRASTROAN ST RBPBRE Gebeleshge SFahal -
crysh@lantage sy Bos tdd&h&qﬂmﬂf@ﬁigﬁﬁém%iré&hr@ﬁat is needed for
pol ynor phs™ and aS such are intended to be included in

t he {heesrpstallisatiemof the. firsheledtipdée orategaliindsied; Hee main problem
d f sol.vat es. wi th . i .e. hydrat
o TRSANeS oie EER v Areoidtkt it R heafia ¥R o' odo
[003%] ETHE thiehtdte L8 AITPRSHEEdatibhaIdVAatageoReustg tH fethod of

i nvention . The conpounds, including their salts, can_
al soderosiinrintegat the doring efament wi ot onlydev@pesateqyr sublimate

| oD e AFfusRb R Tt oyef s R Sqrff Blehgn €M GBierai a

pr ovvek soadu@intosedl, iPsethenghin@adlt will dwisd halp to increase the
condi tion nediated by nodul ati on of the QC enz

m Y. . yITe

act i sendudtinityokihg @ddised injedace heieesan lapeane HigBledpde
adm Rapd il HY iﬁgyof%fn 6{?& Egﬂ'%?rgggz .h?(/etsns %rnﬁglelﬁﬁuence even
i nvention or % rmaceuti cal conposi U1 61s Phereor TH'A
quanivhel nindtedesriceatragghsare predeapauisibsiblyd efdteohcestrations
to treat the condition. Additionally, the present
i nvedt ieeh a0 ade Sy aighise eyenlpes &,ftﬁ?p%Qﬁafgcw haxe gn
inve .
accan B 4 4iclihe sEORAEERRPEIM BORIPATIE Gcting element
pr epasnading Mletdctableeq itlosimberfadeolayeh € her dateotiorolimitfof very
treatnment of a condition nedi ated by nodul ation of the
QC a%‘@'YaﬂCte? t?ﬁh'yq%%f%%*ﬂ asﬁ?@oegﬁriyolgﬁd\ﬂﬁgg,s%ctroscopy In
adm pi At - i ) t:
adm o SR i @ ciPRnPEoRp FABHRA G TOHSiE oPlhe
i nt randenoblismagnitade of dBEtd 40'E @lioms ipetr cenfiuces oubraglayer. Even then it
i ntrader mal, é’?a}r enteral and c?gbi nations thereof. In a
f ur t RReligied igtdbe CopadFiemepr Bas PAIS BHUSRGR.ON the
| NVepGhdrRleddahie ifteRHaE BREFLEA %z,br SHHﬂfe‘{'élé&Fb%e.t hat
is to say, nmedicanments, that contain at |east one

(0086 e furtiiertiagers rof éme throm fibn battetyscarhprisoan edgutiabytelldyer
in conbi nati on w one or re pharmaceutical l
ncceRPaIa SLPPF el heRamaPuEds puhpahegirgup of fthidm phosphate,
phar pRE RN HhESHhEABRRG it ) Fit BN nibBateS KRR RioI&m dkynitride,
the tormof parenteral or enteral fornulations and
cont ithivnapatalate, ditleucatiantadum, oxynitridke,lithieyn testalom hiebium
formof .oral .formulatjons.that may contaj n.appropriate
car r PRUAGE; (EIE Sy Bpleo M et s 3Meale” 1B e
t heyoyrfitride, HR¢ lifHIrMAfcoprfHosbAblY @tynfige; fARM aluminum
effectors of QC activity adm nistered according to the
i nveforisie, hithjumdasaploxyeitriden lighamnearentdhesphgrus oxynitride,

adm nistrable formul ations or. farnmul ation conplexes as ..
i SN Bk yaliadd e i Beton ey ode, R silicon
subsphedoroRs sxgRAILRES lithlssilidorhb Rdsppate, 0ddntREnum lithium
expression, binding proteins or antibodies of those

enzytt@ngiesianthgnymaithivedigtantalaée, tanthaova lfhium niobate, lithium

conceg [ i The. . f :

mvetienbf el BEEE Be: PR AEH Lo Serdfium prosehate
i ndi Mhiwablumihunp gttriemt sShcophath, SEl@RRSn silitodefidy a lithium
possible, in particular, to avoid individual . o

i nt opefiogHtide, adithiemglemingsyfidley a-lishiparposphpsulfide. Lithium
conmpounds al so exhibit differing degrees of activity

as a function of tinme. The physician providing

treatment is thereby given the opportunity to respond
differently to the individual situation of patients:

he is able to adjust precisely, on the one hand, the

s o Y " o o . - o,



dragees, capsul es, bitable capsules, tablets, drops,

syrups or al so as suppositories or as nasal sprays.
wabmsfioweul at i ons nay be advant ageously preparBC/EPNS/051641

exanpl e, by extending the aztive ingredient with

solvents and/or carriers, optionally with the use of

emul sifiers and/or dispersants, it being possible, for

exarrph@phqnows]exym&@ewmmmdmy called LI, iashelimastpreferred.

. tqg, b t
ono POV OURELDS L BRI Yo i B
[00BYMNORLtb P BF Mhik %Iédﬁ%lﬁé e BptibiH 8BELRA elét@ﬂo%l@@naté@f‘aﬁfs
non-t oxi ¢ organi ¢ sol vents, such as paraffins (fo

exandds@om@durramsm lhefmndmegtrqdenegm aidae op@rsd(sr:barglng, the
peseed, 0 nut o sesa )

o comaratd R e Rafe o SURCE bumspmeE T RER BT, carbon,

gl y cgtaphité Ofin, esxiasRl, silied®Bx! emﬁmdbw@Jmconqiny@bhm@met.n

gl ycol) ; solid carriers, such as, for exanpl e,

nat ua@ulmp@wﬁelrcm ¢ﬁrh@|ﬂa$lb0qrf enbaliearpoe, silieg tytamum nitride,

SugarnesiBlnt BonShulrBhER)m SRR dnor Ghrefr Ty iyl as

non- ihei tﬁe%&doﬁ@ etirodendaeribl %rcﬁre(cﬂ?rcoﬂ?wﬁble‘v‘wnh the lithium
pol yoxyet hyl ene fatty aci desters yoxyet hyl ene

f at t §xtEacien Honethedirst elﬁpt(ydeuﬁ\@ﬁaﬁmeéer tatto dne micrometer
aryl %&%ggflﬂﬂﬁﬁr‘?%ll SLﬂT ﬁé’ eﬂlgﬁ%tréfeﬁrfegrls gﬁ‘%gﬁ 5) OIJ déa%bﬁ] as a

sulp I quor s, I'ce 0s€

IOOI y¥edvridpalecwbdel oren t@@daj/efcthlok&6$§ n{tfs@beemah@ﬂ i@ order to
gnhesi um stearate, talcum stearic acid and sodi um

| aur9h>scsf9|tbﬁmfw)mmncfﬂtarews| Avthickaesripf dgdo 3 um, or 1to 2 ym
Admi n|llsih %tn %] nd{f‘goc% E:é?éj S c}dﬁdte]gcﬁ’ |§ ABARSHe when
pr ef er abl era r paren era rTally

or al dwchehnglrtdﬂﬁledaﬂwmb reatesiald cadbe mnsetzlr lahmm cobalkdtef kthium
may contain in addition to the nentioned carriers

f ur t Menganaie: fithaeamickelats. WHlnMGket Mangangse exigs lithium
car le@R‘eleco%%ﬂ rﬁéhllgé §&NRkiGm Fne St alt¥xide \ﬁﬂ{lhﬁ’]us
addi tives, such as starch, ‘prefera y potato st’'arc

gel aVarmchmm ctxhrm [lithiem iFaur phmpfmte lithiubr vemadism shosphate,

magnesi um st ear ate,. sodi.um | aur sul hate d tal.cum

car BRI Eaba b Habm i TIger SR LmbieRtirh e, A Suieag tin
RleSYSRENS ARG ANAAAUNEL Lirdts SMbSE &%@@rﬁed & lithium

oral adm ni Stration, various taste correctives or

col ocobalgse.cHris !IE/eamBJIpldefenabtW@ 5dotd ym, ongrte @i @nttkickn

100BE8 T8 Siackan IO ARAD SR FasionOOF Y GALEle! O o of the
aCt | ¥&-driack |8k G STy SndrtibARIER tolthld dhef Al dBSpIa@Aum,

be enpl oyed. In general, 1t has been
advawaagmlmptperadnm slnremlurmn cobait tfweﬂmldenttmmusdlum

adm strat anmoynts of .approximately from0.01 to

PR R B anesB R ol v from 0. 01 Lo 1.0

[OO&'] kg th@fo&i@ﬂ)’[hﬁﬁﬂh@i’é ISP sélédhd é’le@ﬁ’b@é nhefdeeshd Karrent
results and, in the case of enteral adm nistration,

t he collester dl@cappomrslrthealgctrdyim n tbat casetheygeepnd current
f f 0 1 / ka, .of .hod
et oo sy BREY 8% P e i s helRedd f VRAY. -

SONetheARRiBIN ﬁnlld@‘ék/\ﬁbétmfe@ﬁffhé iwecﬁutcﬂsttedn@rmerau&ent collector as
dependi ng upon the body wei ght of the experinental

ani ndie kattaryés beinpehargsd. Jp/@fpad ﬁ@rreptp@olkeptors that can be used for

Cpectubie i Afb Eabtct i, Aftofuby FieREE gR bR,

medi p@llﬁtmimofhdd'lﬁnldﬂtr@!h‘éaiurﬁt whi ch adm ni st ratl on is
carried out. Accordingly, it nmay be sufficient in sone

BrighBescrirgionsef ﬁl@@r@Stlnéh\e awhévenent i oned mi ni mum
amount, while, in other cases, the nmentionedupper
[imt vvi Il have to be exceeded. I n cases where
relatively large anounts are being admnistered, it
may be advisable to divide those amounts into several
SI ngl e doses over the day For adm n| stratl on |n hurran
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width O .45 nm) . Purification of 6 x histidine

tagged QC expressed in P . pastoris The Hi s-tagged QC
wor®sfligess purified by imobilized nmetal affi nPCHEP2008/051641

chromat ography (IMAC) . Ini1a typical purification,

1000 M of culture supernatant were applied to a

Ni 2+- 1 oaded Chel ati ng Sepharose FF colum (1.6 x 2 0
(004 PHaWRECT ahows la&tchmaati@opub‘ss's becticadofia thin Sn isttery.

oo S v PR Sk ik tebuts of 2ni 2o RGING o A B ple dPostted on

vol uggaspof equili br atl on buffer and 5 col um vol unes

of equilibration buffer containing 5 mM histidine, the
[00421InbIGWBES? ahows the peddmbgnce efra thin fibn battety madspitsoeding

buffﬁ\] s gHt6 8, containing 150 nM NaCl and 100 nM

hi st 1§ 'HEEN ﬁ?e resulting eluate was di al yzed agai nst 2
MdRielay\ B+ Safryiry OIGE thedvEntfon at  4C over ni ght .

Subsequent | the QC was further purified by anion

[00&:3t h@ﬁgaan@m @rraf difesgmiynetal allaieds @ Bsceleaiinde Biaiedal)was

trachrisinieas e folhiBh i Heb Bl oy Rer e P RRIA fh 3oy

of 4W@1dhmbﬂtheTﬂaﬁa|pol unm was then washed with
equi fipeaf i on buffer cont a| ning 100 mM NaCl . The

=0

elu |U|| WwWasS ClIU ||BU % Ul d.ul ulllb |Cbu|l|||U |||
ont a

equi [Li%r |9t buf Ner ¢ Thg 240 mv|& 360 nM Nad

i n 30 or| BNciad7eM ovet unEs4* | Especkicsel \.Y £0.86t i ons of

””””” LBalr af BI0ta Git] i0oV>LasOr01

6 m M& AT 47651 n i Fa
SDS- %—Eﬁ—é{7 ?(\%Q'san éaﬂe Q& h \%l)YnS\rl‘i&Z@\r 1 |cr Eég’\?\:g?de?ys’ Y>0.03
pool |€d arf@lNdoﬁé'énFﬁ-éOew%%

| ong-i er|m,§t @5129¢ 6(g:20| RQlo gg"ycer ol wds added to a

f' | A At s ] A af C N a1 o pArant it £ o
I Nat CUITCUTTIU T AU 1 UlT Ul JU 70 . I-I \JL CT 11 VDa.D yuaritrrrcu

accdridi NP3 % he | At hod®-Df | B#'adiord orl G 11 and von

H pget (|Bxisdfoer d,| 7. M7.2:1Bg4. Anal Bi gchem 72,

248-1254 1T G- ST-C 0P, pei,F'.H.luSu/—\nal
Bi o E(-gm 1'0 I|1413Q1q_ §§§ ) ﬂ:]:l(qln Q@Ql on_and purl fication of

T ITM(>(>(>|(M[{M|{M|T

QC i|HE | AISIci¥¢ Theé-106nsta-2(ct Bancodi ng tthe QC was

transtforned into M5 cells (Q agen) and grown an

sel ective LB agar plates at 37C. Protei nexpressi on was

car ri e®|fefdrs tb BheBuUbHESTHUNNBE NAIS) r¥edb 6 afe AmRgican Iron
% et hanol at room tenperature. When the cul ture

r eache@ngrStepblngtiite’appr oxi matel y 0.8, expressi on was

i nduce T overm ht. After one cycle of
freezi %‘gmg}% gﬂév\\;g%lér%@ ﬁs vverg | ysed at 4C byy

addi 1 i 0 0@’ Pndaristhat tHeyslemsie ohnop Of Y eblafPNata® most the
buffer, pH 8.0, containing 300 M NaCl and 2 nmM

hi st i diPgECcaEn a\mﬁfﬁxncﬂiﬁ@@ﬁy 1802 rirearmthad ha.elesreMas
clarif tr

Mot Sensnteeny! 8 et ER AR APy held! pgoral, >

(DNA sepay’ &lﬁdlcat)esahé elementddiat iezsakhd péiceat inoneighe palicated.
applying cellulgse filters for crude and fine

pr eci piAnaadsriskheingigatehan astuallyppeasuredgelud ) was
appl i edgont: \f [

PP o B4 dRgPo e aberiioh 3 UiPidntelato s o
wi t h 50emislinzed of tred Welghftﬁema«:ienlpabwrog 150 mM Nadl and
100 mM_hi stidine_ The QCcontainjng fraction was

concentg eiump Bhe Palers 19 e metallprgicalinhase dhe afloys in: ‘F
from paRay %@7082@@% RARRB |l En e prRsEPar ed

usi ng t septlve osyst
W esbadrmai, A(bdetBi;aye\fndmntraa sanrde fsupgliere bst baV@bbmined a

previ ou ort thod, (Zerhouni, S . et al . 1989
Bi ochi ﬁf@/rﬁ {} Aﬁ{%‘ﬁ@geaﬁsnzgm . 50 g latex was

di ssolved in water and centrifugated as descri bed
therein. Inactivation of proteases was perfornmed wth
S-net hyl nethane thiosulf onate, and the resultant
crude extract was dialyzed. After dialysis, the entire
supernatant was | oaded onto a (21X2.5 cmi.d.) SP
Sephar ose Fast FI ow coI um, eqw I | br ated wit h 100 nivi

.. N . ~



nmoni toring of the decrease in absorbance at 340 nm for
8-15 min. The initial velocities were eval uated and

WO bmsamsysat i ¢ activity was determ ned from a BCERPRNE051641
curve of ammoni a under assay conditions. Al sanples
were neasured at 30 OC , using either the SPECTRAFI uor
Plus or the Sunrise (both from TECAN) reader for
m cr Bbde mike@jclqnieaetviaded betweers 58 val Gatueal but;isngat@oasidered
soft b| tor ass nhi bi t testing
i B ane YriRE’ e ol ik el PRONCRLRUEN arease
eXCeﬂhef@n‘enﬁé\%oo%ﬁbé%ﬁe'dl‘éﬁrﬁhé PFivr @M%@d added. For
a rapid test of i nhi bition,” sanpl es contai ned 4

[O04¥Hb f Thaémtses@@cmoated withi I itior celraitade sud sol- taa-mll sputter

concen a r det d |nv i ons

o RatBhoR TR ol Ak Ba st B SO R AR LR

i nfl é@dﬁl@t@%cis@s. iheTirbi él@&tr@d\e HhedaX Al litwtbh wwa\{w circular
was i nvestigated first. In every case, there was no

i nfl taége,teof @etaﬁéﬁ%nﬁyéﬁelnﬁbi wes asedtanis T4 matprishwas

i S St TTHLR T
ot D 9B SRRy A h BBt Ly g dgroet was
of pbl@i@éﬁﬁ&|gmla\éb$)vb%té|bﬁloﬂfélg @li/Ceraad vais 1.08). During sputter
R P e A DT SIoAL DRSS ks dS0pEtaHEnat aout 580°C.
Ref e

spech BTl b BoRler BRI B YRheRib RS seutsin 2

GZOZ@O%IZ’H%"/S%bm‘Ge%tdasaNés aémitted, Wll@fthébr&'ﬁure was held at
anal yzer. The instrunment was equip ed wth a nm

ni t r oA - A&a Eaghgqirdan the fadé%nn@mdu ahptga@rre@u@ kRger the
and HW
pos l%/tteeqingrf; |5§@gt\,\gﬁ]%b?P dﬁ%ggé\/\cﬁr%ﬁre Er’t:fig% ub%téttb% Note
filteaethakysgahedaloy d&&ﬁ@Mpdttgrm@besameag’ethe hlgh deposition
osci ] | osco linked to a personal conputer. Sanples (5
m )e\meéa&rged with equal volunmes of the matrix
u tfe r I /

[00%‘3 pgbg@r% )?@éscglrﬂ\%e Mé%eg%l§$v§@c@§'aﬁf%$g.e%§ Mfther of ways: the
- di thmd«rxexyéttwtaepﬂeemmaecjﬁthdnmlwbroagdné@s Ry oflttenfoilracgording
hydr ate,. in 1 acetonitrile/0 . 1%
TFA %531&%2& hegarit ”\?@?Pmean 1§ P 'ﬁ%%er(a measufinggength)
t he
L g R B S R QoA the
(Hewfinst eleletroklamiatepaband tengilver posienaocibesmmayingtrelative to the
ensure aFiE aqnaj t}ormgeneous sanpl e crystallization.
For DWREEt 8 tRRAROAY of @ unr-cyclization, A b-derived
peptTakle 2vere i ncubated in 100 M 0.1 1 sodi um acet at e
buffer, FiH 52 (o) D.R. M @G- TrR.Sayeuifnfgr|,Liipbl 6.Ag/Gat |3 0

0C . Peprides e[ ap O VM TA 351 T or
0.15 mA1A hB- n] Pnﬁp‘gg ratli nnafl'%"nnd ﬂqu?l ﬁao\b\Av

added alB 24| hdé% s| | A0dase of A1b3-214, 1t1He g@@é}/;
contained 1 % BIWVBQ At »gj fferent 1t1|0mss SiayER! e§ 0@@! e

r enoved—+omthe—assay—tube—peptides—extracted—usi ng
ZipTips AM I i p#% e) ac¥diodi n%at o thhe man®RétuféPi ¢
reconmepdat i DNgg3 M xedowdot h t rigg.asol Ut iowss(loloy ] v)
and sulbjsequent e 1 spettTa corded. Negative
cont roli: caon b% ei tﬁ@ C ofX heat 3’97% i g;g éi
enzyne.l d-or {h&67 nhi bi t1or st di eg8Bhe gariplig | 0.042
conposi[tjon he sang as descryped gb . [
excr:rgpti?o_ln of El hi bin“g%ory Lonpo'\iugd a c’%ng rﬂ'ﬁn
benzi m dazol e or 2 mM 1, 10- phenant hroline) .
e anmpl e 4: rine ct rine wa

10GHBb1 TodT 77 SRR 119003 RS At OmECTIEH S Boreah (ppe
RT- PERaUSHL NiA RIiSatdS hokesl df 58/ Rspig at i ve murine QC
CDNA, mﬁ%?cétg)gwa pos?t eg in the nucleotide database
as entry AKO017598 and sub-cl oned into vector pPCR
Script CAM SK(+) (Schilling S. et al.; Biochemstry

44(40) 13415-13424). Murine Qpct as used in the
foI | owi ng exanpl es i S conprl sed [ n a construct, i.e. a

o o T T N~ 1 ' o . o - S

uvu



buffer, pH 6.0. nC was stable at 4 OC for up to 1
month. For long-termstorage at - 2 0 0OC, 50 %
w@bkoosara@bs was added. BEST EMBODI MENT FOR CARRYPOIZELLJS/051641
THE | NVENTI ON Exanpl e 1: Chisni ng of the transgenic
vector pTG CAG nmC The vector 'mQC cDNA in pPCR Scri pt
Cam (nXC KIO is an aliquot of circular plasm d DNA
[004{7] cbhe awwwrteise ropasuressditnipaln that tii@RAS nofcametation between

e 5, LETENER A3TR EA Ehe sore
I nseph ﬂdE'ngdﬂ Fhﬁ’aé@%\mrom’d?%s&df'ﬂ% AN NIEthe )ayer deposited

(Stratagene) via the Srfl Testriction site (see 'Figure
I A) on ntc@udﬁbhov@e erteqsuwin@pmmte{yef@lf Cétvabya high initial

| . d
excpeit g AR e Repes fELo S ereBP ks maell o
[0048YT FHELI/CB raBs sABERIDEEne Ia\dengrw asovadshid fd?raa\k/eﬁpeﬁormmg

restriction site withint -prinmer that was used

f or @RACe daveen \@ijes wellqateﬂeateomﬁ of iheditkiHeewas ®didrthe

ot ar P RBSS /% ofl AT B SpEEN IO AR Siggk et panditions. 2
cl onpds &0 Yirlirh &am sHly BepitwiBOtSRS to rigratieltlof ihenahiuAfato the
wll lead to a frane shift in the transl ation.

Ther efkstate HeollgTB .0 am@d FSigH|suffec g & ilithiurgi dedicieagyt o
o8 PRRAE BT Syb0 RS P e B0 RIRORR e
pur pegteridl eorQoits NDW\ ‘caanetDethiwis defialtalyate case [ WRile for foil

restriction sites Nsil (5') and Notl (3') and was
i nseli el \ﬁinﬂhﬁnth%@pm%ﬁﬁﬁ indUfect or pBl ue Script SK+

r
ockB AP ey IR of LARACGREL oo g grouy o
reli @m‘tacmnC(CUNma zh@dlbtlbIE’st-une&i)hAe@&dueded n thl'eéBackground
del et ] on of the jntervening ATG | eavi E%et he remai ni ng

of tflethgtiRyqntienat &% ot W@@@PDGWC‘? e 'Ntteé?%&d@smate”m IS
t he

G ROFIER 5 phergiatis 8R ARfrfiiited ldhicd o optimal
i nsemtadaianbn/mmterpalessm of theelithium.dliCe®d hasanlageredsfructure

t he ter and the BGH pol a sequences

wt e %ﬁ@%@é@eym@t&@a%&@ﬁeﬁw TheTags opuaRnt
figu I NGyt

the gietino PSR he 1000 AR GHE PPLRS! @’Qrtﬂé o5 layers,
d ownter fe honimig nH"&seekwerelfbom baclVepexpfaamigeresond’):

pronpigie $assette and upstream of the BGH pol yA

si gnaf__.The transgeni ¢ VecLor 0 pTG CAG mXC,
The. pl52ni d pTG- CAG moC. e 0al RRPEEMS, +est i otion

anal yshs (seﬂcaﬁa)zguoe)@c)os amB)S@em;enm ng The

transpgni c [cORS ved fromthe plasm
backb| e L ! S et
doubl gCdi gesitiCoTEx ] 68 cPs,:(0BeGUersce verification

Rel evapt | unglii@db,r GAFOARN;, #6,4.he 11,8nsgeni ¢ construdt
PTG I-E:ITL’X: re Verriited py DA Sequerct ng. Tapte 1
he s

shows d?ﬂl-é%gb%f—b'f%gs ﬁ@l ners used  The obtaingd
sequenEes o0 nde@o@lmmgg_.dzmygoon fragments are shown

pel o §.§§Q Lot (WHRL65 T8 B o ol ig. Lot | -

casset Tra:b.qulOZ lﬁeqUeg(moag) priners Name Sequence

A s £ 06 Bt G
4 pcangdhBede Riils thatXdmpAde dEe@CwitBGErhigbAaffirbty to oxygen such as
SSUBSTRATE F | THEUM THI N FI LM BATTERY Des P
Tech®HEUNIVA.- gﬁ?l-'[tb'e'ﬁﬂs nmé%tﬁ@'@w tF%tPé'in%' 'é& éﬁ@g C. No
fiel

partléilgﬁfmlbmgkﬂ@] g%gcra]?gore;r/@t ?g%mﬁlgcge?{e@“ g@fé%tlgﬁtlons In
lithiumas the nobile ion. Backgr ound Art [0002]

Rechar geabl e batteries - conmonly called 'secondary

batteries' - are enjoying increased attention as the
m ni aturlsatlon of eI ectronlc C|rCU|try rrakes hi gh
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[0008] As the latter tend to be expensive and only

| end thensel ves for batch processing due to their
wheiostil@ness, the former netallic type of subspPCHER®08/051641

are nore preferred for easaeof processing as they can

be provided on rolls to enable cost effective

roll-to-roll processing. However, when using netals or

met afoilall, @SF ardvH-othe phastemave gplitbhinedsfiat.ils & the lifgium even

t he nneal the fi rs el ectrode .t er.jal .narmal |
has BOTEE HarpoiTRtpse R IS Ry Bieror Be il Hioilo) fRhaves
| ay eintstHed ity t8 bV eRedvegn the substrate and the

first electrode material. Metal oxides grow due to the

[005dhi kn & &ntherstinvestigetiomxtrgeenufosition efdhalintefinde bebwyesn
So evnvvhent bstrtels ove
o ea e b e HIRS K ok el TASE Y b faf SFx oy en
wi | | pregehmitdien rssaeetroeéo Jh?GSSI)bérﬁ é%taen;stérdlepastecgbn foil ‘A’ The
tenperature anneal i ng he netal oxide [ayer w |
furttﬁ@ultgrawepreﬁenuedtlmFuGURE avvtt&ralthwabhndemcgesmfgﬁo Al, Cr,

ok nt A PUELRTR! Fred B IRRRE R e ER i Stomic %

Wl t hincdrirTate bAGRRE Sptitiét tirae fompesPbtoff !hetd'épd‘slltbdtléﬁiren
during the high tenperature annealing step causing

decree@ndst Thaoxyapasindnaeoniauraten eary beBtﬁQﬂt@'ﬂg'?He%é(PS
h
p en?ﬁgggyé%gﬁlﬁ/e Iﬁﬁ?ltclgng LOLLE egfs Jtmbéte%ﬁ:ol %ﬂben%ound in

batteri € resu are

becavuigOhehilaHTFAR) iniokygdn iBduvetd AL ¢t it ke thsit r at e,
because the el ectrode becones |ithium defici ent

bec aR€sorHearian ahtrenlttreemdedats%rne%s formeg|at thg sugface of the
h
or © oSttt fllh bR flon Wit R oinG kR Bt THECARhium

t 0 coxidé ¢aydrhiesstipatdd teroe siever 00 swltbickons have
al ready been proposed:- One can use a thick_ 3 to 5 mm

[009&h- bhé &?QW%’@!O%\N@% f%téndpPFém%%Ofg%NbS dPF measurements
pal lé‘tq'aLanzi‘ﬁle% losi&d 6Hrf¢f3ft‘r)$] lﬁ%'d'd%*noinvemﬁé\b%tecté&‘ iPthe
will Tncrease t e cost tery as ese
mat edepdstetddagertas well axplethae mdaerfaceNsetweeal therdepbsied layer and

Zi rc{ﬁ‘ﬁﬁ %“ﬁs?rﬁﬁeq ‘%’gﬁ‘ﬁn&l‘ﬁt“:‘?g I%‘eo'é‘ Sgt ur g.q?a%@ the interface
6280% twekh? @ 39 %??EJ #Hé?%sttﬁ% ﬁ‘t‘té‘r‘iﬁtg%@ﬁe bg%f'tﬁé

with ow oxygen on rate i | ower growt
of ttmatmqtgen layer. Utimately only zirconiumturns

10034) o Te PREORTGNCE pf e o WA Al ore ested L Attt heriGal gl Only
as dﬁt%"ﬁrbb@l@c!r@déésfra%ﬁg A, BSWEEAndres Rlrndd bUt fepé 6¥§1"u$|n a

have a | ow i on-conductivity for oxygen and are wel
resibatéery. t o hi gh tenperatures. Preferably the n|tr|de

d wit al id d/ tal .
10053 nereeiR {5 et ctongd e pRlpRaES B Ed drmasing from
enhafieesil WO 4 29 hAILIDODSIEERSIOTa LiPON aYEIm thitk
latter nitride oxynitride conbination are nore

r esi eleaiiolyteowgaslepoditediby Ripspuiteringe @n eprefrihiex adi0s my Cu

o cerefiiEsikE i agkrlide finath Rbistiihd skt s of
OXi dgepNIRHS 2Rl thé NMILIM Tll8dts MetwEsH tHDIPGN 2@drCE@dbon

collector on top of the first el ectrode as proposed in
US 7o5Berm. therieviag:rent col | ector then has to be open

10055 ¥ TRV RE A EhFs Td KGrHAT BT uAynldbetod Lt fEnidiByred over

el eca icofpléte dhaege/bischargéepets brthedeline asUbRINCEbE ofithe (in
subsequent | ﬁ_ﬁcryst allised at hi ?h tenperature in an

ai r BiNWRSlydRedime sioh ddicatad byr tfo@|cpngtaph@ur<59etqchargmg
collector structure is deposited, that on its turnis
covered with the electrolyte. The problemw th this
approach is that quite an anount of surface area is

| ost to the open el ectrode. Hence, the area of the
battery nust be Iarger by the anDunt of electrode area
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two netals are present in an alloy, both can form

their own oxide (each of theminward or outward) and a
woreoosar@bf bot h oxi des or the spinel of the netEEB2008/051641

will form The conpetitionibetween both oxi des can

al so |l ead to spatial separation wherein nodul es of one

oxide formin a field of the other netal oxide.

Howepefiod, tWh;'Ieobklbd/@ItegeMas meesuedall heraaiter mecdnstard soltage of

o A S SRR G Ehefay mo o
Conc@rﬁ‘érbétWéH‘rr%f/eB W@tH@Gé\hcé‘" Ih'?e?i&ﬁ Ih'tﬁé‘%ﬁbn %M%ﬂage was
affinity nmust be present before the scale w

doni meaedresy Finallydregien bY) theaatiesy wias qlmta‘rged/\aéa copgfant
th | the alloy,. th
ol eriHe B na fieBk ERUL 80 Suhiiheaoik o Gee Hfppeed

firspelew 3ligae msusliter WCaof ieege WastrBgowdregt rate. The
second netal may reduce the critical concentration

needed for establishing a closed external oxide scale
of the third alloy elenent (being a netal or silicon).
The second netal prevents, by its own interna

oxi dation, the continued oxide diffusion into the

all oy, so that the internal oxidation of the third
alloy elenent is limted and the external oxidation of
the third alloy elenent will prevail. However, due to
the depletion of the upper layer of the third el ement
and the bl ocking of the second netal oxide, the growth
of the third alloy elenent oxide will be limted. In
this manner, the degradation and continued growth of
the third alloy el enent oxide can be limted and even
controlled. [001 8] Possible choices of alloy elenments
are: For the first netal: one out of the group
consisting of Fe, Ni, Sn, Cu For the second netal: one
out of the group consisting of Cr, Zn, Fe For the
third elenment: one out of the group consisting of My,
Al, Zn, Si. In each conbination the order of nobility
nmust be respected. [001 9] A first preferred
conposition of the alloy is when the first netal is
Fe, the second netal is Cr and the third netal is A .
A preferred conposition is when nore than 3 % by

wei ght of Al is present in the alloy. Below this

t hreshol d, the al um ni um oxi de phases do not grow
sufficiently dense. Even nore preferred is when nore
than 5% by weight is present. The anmount of al um ni um
islimted to about 7 wt% Above that nunber the all oy
becones difficult to work. [0020] The anount of Al
needed to form an al um ni um oxi de scal e decreases wth
i ncreasing anount of Cr. A Cr content of 19 w. % or
nore i s necessary to support al um nium oxi de scal e
formati on when only 5 W.% Al is present. The bal ance
of the alloy is nade up of iron Fe. Unintentiona
inpurities may be present in concentrations below 0.5
wt.% [0021] An alternative alloy is Ni-Cr-A which
behaves quite simlar to the Fe-Cr-A described above.
Alum niumis then present in at least 3 w.%
preferably nore than 4% Chrom um percentage i s above
15 % The bal ance is made up of nickel and
unintentional inmpurities. [0022] In any case it is
believed that the third alloy el ement nust have a high
affinity to oxygen. Metals like Al, M), Zn, or
alternatively Si are therefore nore |ikely candi dates
to forma good scale than e.g. C in Fe-Ni-Cr. [0023]
There are however sone intentional inpurities that
have an extrene influence on the norphol ogy of the
scale formed. These netals are known as 'reactive

el ements’ and are added to the nolten alloy at a very
Iate stage of the nanufacturlng process as they are
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[0033] The use of such a target, having an el ectrical
resistivity of |ower than 6000 Wn or even |ower than

wAa2e8/1¥evahi | e even 120 Wn i s consi dered possi BCEEP2008/051641

| eads to an increase of a fisactor 2 to 20 in deposition
speed. [ 0034] The need for having a high tenperature to
evaporate or sublimte the doping el ement out of the

Claiegosited first el ectrode material advantageously goes

1.

t et eI ththeh h tenperature. that needed f or

R bR Mhibfianrmtcaing fENES PotieBelnirs suBsFiEes it Biectrode
'étﬂ)%?l‘ﬁg §J@s@@ét%t8r9@b%&r§)®té’ %gvéanE Qéﬁd'ﬂ?é!t%léd:t%ﬂé &n optional
associated with heating ste 0035]

| Wﬂdo&lscm@wwm@ gaid &tﬁﬁtnqlsdaaan@a\sanoa@ eurranU@vlhagtor in

aof d h h I
e dor e ssoaRl Bl ee & aBhiabs sl SRR use
|¢Ha{pa§tléﬁsgd||rdg15tayer As the doping elenent is in

general a well conducting netal, it is thought that it
widid subglealieeorhRiisest  layet uea@@emea tshgugenveaeligctdr mage of an

ﬁé S/‘fsozgﬁpfj %@ E%%g 91%&%%}8 s ar |IC 'ﬂ?gfgé@%ﬁgglger%&a@gr silicon

shiddih @ Btdorlce hirdligrecexdRee fbf\dﬂ@rpdl‘fbémtkﬁ/ Wweiype bt Walchahé first
are present. It is believed that concentrations of

| metal inEere nebleiiandhg recend aietal, fhesseaanshmetal sssmess noble
45 A ARLTHE M00a, S DAL AR et o

lf@tmrrfga@reok@xee;calem@t tted efffuston barmiet t@fithilgny advanced
techni ques such as Secondary |on Mass Spectrosco '

. abRYEPYICE GECAIdiNg o ealrafl-wherght salécftr%ip@e@ét%@w @E%/ of the group

??'I'B@S '\Tq‘;’%t@ 8% dtéé%o H%‘étap& d*qﬁ? %Fodlpgg &P ZW%% said

nDno ayer eved

tthat matal mmguteéfethergirommef Mgml |Zn‘ bugrgie on the
per formance of the interface between Ia)(er and first

eT*é%fi%'&@ aceppsting torglain g wheiein Higdirst aetaliz Fenthe $§qopd metal
Q?téﬁgxdqug{,}osg]e%] i Fctrol yte | ayer made out of one

he conpounds out of the group of lithium

. phioss gdbeite accotdingito plaos Bhwhereirothenamoudieof Aliis lai least 3 % by

ni op &e, ['ithium niobiumoxynitride, lithium
t¥ROAl-ate, lithiumtantal umoxynitride, |ithium
t i W
R U TB ) YBIR  erld  82hd don d
| weightim si |'i con phosphor us oxynitride, lithi um
um num uor i thi.um boron o ide. .l [thium
D EH HOURB SSROIIES ta Al 2 e The Ared Bt S Mirfhiibgiond metal
glcgeanhltﬁgwm PREQNRs Ael eni um oxide, |ithiumsilicon
phosphorous oxysulfide, lithiumsilicon phosphate,
| Bime Hevigenaccotdingria anyanae of theaalbdranalmirn$ wihieodn said layer further

SRR et U ot 1R PR Y it Gfpand La in
g&sERntrdbROes RSt 0. thd@ré!éﬁteﬂ |@thBrYMEFd\Hﬁ@ the adhesion of

phosphate, a lithiumsilicosulfide ium
beaid Sxide &p@leéo saidhayen al um nosul fide, a |ithium

%ﬁ%@%?@ggg'pg@nqlﬂ Lo ug'ﬁ ?ﬂg éj\fse gl?éﬁl%&vwggglhﬁ%dslayer further
| qurfiprides aRoBLL & thelgrodp EBMOASHEAGIBY Zh, 50 ShdBb in a

0037] On top of this electrolyte, an optional
seetepiab @mpuobl@f leas éhammp.5 % kieyeight ebithe interface haiween said

S L upon di scharging, the
A%ygpggfsgg 6%ﬂ§8ﬁ®g$%ngﬂgﬁ%f the group conprising

| ThérHevice GREDIING @F aiN1bh€ of thehabsvd tiafns mﬁhlelreuﬁcmud firdt
aluminium silicon tin alumnium_ tin antinon

selerigede mateial,is oneictd At BsnanoupPaidiBium Ciﬂha"fétﬂa lithiumn
titaniumnitride, silicon titanium boride, nmagnesi um
silicon. Most preferred is lithiumas then the second
el ectrode material is directly conpatible with the
[ithiumextracted fromthe first electrode. A
nanorreter thinto one mcrorreter Iayer of I|th| um w | |
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[0049] The Ag/ Co ratio should be as | ow as possi bl e in

the first electrode material. For foils "A, "B, 'C
w@eas/1I3694 his is definitely the case, while f OPCT/BP1008/051641

E, '"F, and 'G the oppositte is true. [0050] Finally

the crystal structure of the UCOO2 was determ ned

through X-ray diffraction (CuKcci,?2 radi ati on was

u&;ledyana!te tihgoo scketlate, lithim Begkbmaogdnese okide, lithium nickel

nttrflagag?ll:}&tsé %{ae |Eﬁlgwgpggfrct§bgagth?>ﬂé%a}@félbnf ¥,anardS ium oxide,
fIHHi‘PJH ?Bn \bﬁbbphﬁecrt}ﬁﬁkﬁ%hééﬂn{ Qﬁéépﬂ\%t@' 191 &I%ailﬂ%nadlum

intercal ati on/de-intercal ati on of ['i'thi um
haxide, Ilthiyer Biaénimn extder dthafm rﬂﬂm@bdhewmltrlé§mmt r y

10(f€%§§w§r ou?ﬂgi raqnﬁfjln%ﬂae (oﬁﬂﬁo g(%n\é%nglgmrﬁ%}ch[eﬁ%n the electrolyte is
d&i@éuﬂ Sthe&reus of fithfuirh @hbephate, mh@ﬁrﬁs;)hwgpnom@tmn Pag&K

Is 'counts per second' ): Table 3 Again it is
alﬁburremobatmtllthl@ml rjobinm oxymitridgn bthiuo dantp@te dithiutmtantalum

PBRiR) et farftBgt (g Skl iSO e AufTokR
| dItminlimisHicasd, litfigin difcdrnexysitige! abe lithiurh &illcdnAvhd8pRBlis
C. No al um ni um oxi de phases were found back in the

%@wmtﬁd@shthw abw?mu muaride, tithigm boram@xynirise, hHdgadoron
(PERcRehis BIER, [l poforub il TR, poiolefenium

&ld@ﬂhlﬁhﬂﬁ%lllé@ﬁbﬁ@@blﬁiraué @x@@jlfdéxmlaﬁﬂﬁllcdrﬂ@ﬁdéprialte a
further i nvestigation, the conposition of th

i lapRenyerlithitpdiganade, H@ﬂt*@nerraw iU ffanialaet ha@ér@%@ lithium
b86 . MR a8 LA SR T8I uminium gggmanium
Tﬂsimsrpeuaté tlﬁhuamluamlaseyttr&dn |pnoEpIGéJBEa thrvm:eursahctdwlﬂde a
abundances of Co, C and, O ( was not

'l‘t%‘gdpo%suﬁkg@eéﬂ@HU%@UWM%’JM @d"thW”hPB%F&h%UﬂfWe
t
11951 B8YiEq 4R oldity &PUhY Bhe of W SB5\PERIS tirBFoin'shd second
celatirgds &icbrwoumf the gioge of HhhgjmﬂcarbobK,F@apﬂihe tox \sijieon, silicon
curve indicat; TFAl IS attrlbuted to o en.,
AT Ul con iy tjn fa '@99&&1“% %8 g{|icon cobalt
| Larbsn C4if&n ﬁtﬁﬁ@nﬁ’hﬁﬁ'ﬁéﬂ IRy tﬂaﬁﬂp@bﬁmﬂé" Rdigd SI[IC[OI‘],
| ayer has formed at the surface o rate fol
i Ithicompetaltatenitiuthmanghnetes lithimenitke/)ate, |Ifﬁhﬂ‘n nickel
al um ni um oxi de.| ayer.is, est rratedtobe boyt. 100. n
TRRBRENTb SR THbREE iR Ea bR lee pYaRo by aBickal cobalt
oéx.é% Nfehil| v aRaRumesgad a.tmnnﬁréﬁpﬁbgpm@qﬁhmﬁdvgnacﬁ.eaﬂ
A I'n addition silver was detected I n the deposited
| plyasphate  Wighilmagohatt \tamadiun exices dthiwnwgamurhexide, lithium silicon
deposi t.ed | ayer ,.and t.he ubstratl ., It turns out that
LHERYEe: Pyragilrhedg HRaRmeufdte | nterace is

12 b\eﬁéwasnca afc@ou?a% td"B8y Bhelgtlans e ABwhBEAShldsédond
the bul k of the material. c;0053 The performance of

telectrode & mrélasd wharesaid seconwkeurtersrmoactot sl one aml of the

the fir e des fpils_ A n G, t,ur ned
ABupTFe Jodetd) BB PR B O o alfer EndBingh bRT Bt form an
qgm@hﬁtﬁ“ﬁhhﬁ f|In1battery was produced departing from
the foil A On the 420 nm LJCOX2 el ectrode, a Li PON
1.2 mmthick electrolyte was deposited by RF
sputtering. On top of this, a 500 nm Cu current
col l ector was deposited. Hence no second el ectrode was
deposited, and the lithiumcollects between the Li PON
and Cu upon charging the device. [0055] FIGURE 3 shows
the current I (in md) and voltage U (in V) neasured
over a conplete charge/di scharge cycle on the device
as a function of tinme (in mnutes). The tinme sl ot
indicated by T is a constant current chargi ngperi od,
whil e the voltage was neasured. Thereafter a constant
voltage of 4 3 \% was appl i ed mhlle the current was
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