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integratgd i [the SERPBIRO Ot Bt MR rRE: §eNadie rdedngf saif degnsgenic, non-human
amm%_lL (2,2,3-thnethyl -2, 3,4,5- tetrahydro-1

- benzot c/ | azepi n-Z-yO-t et rahydr of ur an- S-car boxyl i c
In anathad spadifes embodiment of the invention, a transgenic, non-human animal is

provxcﬁ_e? (\@hé{% Mﬁﬁﬁf‘g ! opggg §xp¥%‘{qc§ﬁ£}§$ lfaé?enst]ably integrated in the
genm‘g!ghg% %t loR@RirRtide el of ShIARMNRNY, ABnhrRARAXIhAIC

Optzoamlwethe@a@np(&masmn n%ssﬁhmms@ae)s & dutdlogry hacteoidje sequence,
trinet

whicr pigefs Beia Rl 5. 9t TR oy Hap 8es Trgigpiies nucleotide

sequ@;@déjc 8es one or more stop codons or a polyadenylation sequence or a
(5-chl oro-t hi ophen-2-yl)-carbonylam no] -

repor{gr qeg\&@q any other nisiegtide geqiencet ¢anafpli 6f blocking expression of the
secor{gﬁc i@gggﬁr?glﬁ%ﬁr@ﬁ@. A S lRELALY A5 OE Ub BT HAHROSY etsion cassette

such (tF@it axibr(e&smhl of thé Mf@ntt&nﬁ@ypébttdmido@l‘l)dkém Mogferably it is located
nmet hyl -8-fluor-2,3,4,5- tetrahydro-1
upstr%arsequtaecw%%&%queewm Sreuparers! effepioxyaclypeptide, more
1 ow ng
prefef r?goun atpérbpr e?er i o(lf H1d 62 STReHIEN nudib&ide
In a (;@Glfﬁs [e(’rﬁad:aﬁment ohitbpHeveriiop, the dirsopglyaotieolide encoding the first

L/-(3-nmethyl-2, 3,4, 5-tetra r o- ,
effeolgr, HAlYRRAIEF] TBRET 1) oL Bl aiperasian snsselis ey pantrol of an
acid am de
(S)-3-[(5-chl oro-thiophen-2-yl)-carbonyl am no] -
L/-(3-nmethyl -2, 3,4,5-tetrahydro-
1H benzo[ c/ ] azepi n-7-yl)-tetrahydrof uran- 3-carboxylic



(I'va) wwth a conmpound of the general fornula (V) in

hi gh optical purity at the carbon in position 3 of the
wao edosamgslr of uran ring optionally further conprPGI/RBR007/064433

cl eaving protecting groups, wherein K 1, K2, K3, K4,

X, Al A2, A3, R, R3 and R6, and Q are as defined

her ei nabove. The am no-tetral‘?ydr of uran carboxylic acid

induciie dBrafBpier yisofa tREOTMIFEREN ENePdinge npdricigotider mnda the blocking

sequé%/cl)ed?sgﬁnarﬁéegt%f Sﬁ%ﬁg{rﬂa fgr%trr%%gu’é?ufxg% %ﬁ&r%&nﬁﬁf&%@“ﬂo‘ﬁ sites of the

recorReinasé ipgetelt i on or the S-configuration. In a further
In paﬁgﬂ?ﬂ(}h%@gfﬁs{c %5‘25%%? plg ‘e’§$ ta;,ﬁ%s?%q%am@ggég g??anaﬂp recombinase
and tBe ﬁ‘@&&ﬁbﬁw%tsé ?Qa@g{rﬁ%ﬁ QEq%rg%rsopt 3l ﬁcth%%@cl@ﬂ%%éﬁ%ftlde sequence,

general forml purity
partictéarhoithe rpghe’i semengeobr tshep tadoahypdrrebartan genegare foxP and ft
recoctQIRr LSin reacti ng% conpound of the general fornula
ec g(nl%s%ﬁut CESCISTREENE Yt the general formula (V) in
in a hifglifepehdddipent tof #le INMRHBEA0AKE NinBOSbId PloBo®ir EBStrolling the
tet rah%/dr ofuran ring, optionally further conprising
expregsigavehigiepiirst effectag pghepide vim de first Axpressic casegtier® an on/off-

type ZobmBler, FPCUE CRTRN UVRR, P SRS bty oy pckground

act:vztyhen qemiadad indudtioe @Emdqimfr@t@misadcﬂéé dependdnttdiel compound or
-am no-tetrahy dr(g ran- 3-carbgxylic acid am des of
CﬂmD@éW@PafﬂeP%fﬂqiﬁnfaa'@ by Uaf! Iy ot fie RUEBnBrEE PXRTESHOBY levels and
i r t
duratichg 67 e AH) Bie 8850 ot Kb e b S LR qdnt”
In a Emeegf@rfmae@h obthesm‘&vsnttmrmeedndumbie promoter is prowded Wthh is strongly

d no-t et rahydrof uran- 3- %) 0X Iij{c acid s{

inducg RS PREPRGF ! ERAOT R I IO edler G TP(P. dicaiing and polyoycii

aroméﬁ\f BOArdcariRas (FAR) 3uh afshiﬁeﬁﬁi(é)}ﬂf}’éﬁéf@éfaﬁ d’dd‘ghlarmated dioxins
onprising the steps of: a) reacting a conpound t he

and fusﬂw gt A detractioreeisound-dioxirhd TEOMU| and \XDe)tarnﬁphthoﬂavone

BNFF %ﬂn%pé I\5?/ ﬂl&:lrig%rrer byegs%bgugE?tg%?%og%lgﬁ%g%ﬁéttbgW{Iﬁ%e%dlblbjua{ly or in
dlfferémrmmnéﬁ&déoﬁcmehmg:lmoc@bf sall domktitiend, the carbon in

posi ti on of the tetrahydrofuran ring, optionally
In a cﬂpéétfpngﬁt éf"'aﬁﬁ"ihé’ ptnhst when,gﬁmgndwalebmraaan gentrolling the

cxreF s FEURE UNEcV o Blomhen, Bl Y yprEQE sBl o 5 romter

contralifig negprieesiennalboee cyiiudiramin R4 ahydo-okygamase, but partxculariy
expreag{qgrtﬁ%%gzyﬁubi am d I & Yxp%[e ;tjpoemc():t%r Pnuargfdal(s)cf) behused within the
scop@oﬁfﬂen@re%@hf i@r%ﬁt" &ﬁ fﬁr%ﬁnﬂ%b&@fééé}o@%'f thefsd @feBlor polypeptide

general formula (lc) may have the R-configuration or
such tﬂf“pe g esamplpurnaithani. howevarebeing dimisace flserelo, - thiei promoter of stress

L L AN R A T R -

prométeesn fromthe literature, for exanple as follows:i)
acylation of an amne (IV) or (VI|) with an optionally

in an@@gzr aaped cgéiaebwnp@na edlqsvp-agec@m progiotgngantyolingeexpression of

the séé?rﬁl;jgéf% o ?@%ﬁ%’g%ﬁﬁn Ht % s%}:!én%\"eégre%szon capsgitg Js a tissue

_specm[etﬂmh&:lhﬂ cmmmméely ahILmalgofaeSme spaycifion ptehbae hlrvoied @referably a
et her,, et h%{ acetate, tetr ah%/dr of uran, _di oxane,

promejgh Yiieh cPBirpiErXPraRe’ Ml iRy dssur-REHIE MopieiiR. daost preferably a

proteu%ctﬁéM%‘ Mff@éll? BxSi¥sebl @7 n%crﬁé‘ﬂeﬂhﬂbﬁ@ﬁaLQ;BHéi’iB%éIYs Idlara cells)
the presence of an i norganic or organic

in respigivey andriesmivel wearchicles sudh 260 f@, exarplpr dfeCédrbyceadlt 10 protein.

o BGABI 085 T e Sgrdfd S, 1o oo 3o

optionally in the presence of an acid-activating agent
or a dehydrating agent, for exanple in the presence of
i sobutyl chloroformate, thionyl chloride,
thnethylchlor03|lane hydrogen chlorlde sulphurlc



A benzyl, met hoxybenzyl or benzyl oxycarbonyl group
may, however, be cl eaved hydrogenolytically, e.g. with
whyasogsso i n t he presence of a catal yst such aBCT/EP2007/064433

pal | adi um charcoal in a solvent such as nethanol,

et hanol , ethyl acetate, dinet hyI f or mam de,

di met hy I f or mam de/ acet one or aci al acetic acid,
In angher @ﬁmqq;mm af theeinyaatian she &n%nsw-%p%qﬁf&mpwoter is @ promoter

I L b n :

whlclﬂétgﬁi?@g féé{ﬂa%?%h %f%ggnn%?@%u% %{eﬁ:?fg: Elto‘g%ﬁuﬂg)gr@rtgarﬁgﬁariy a protein
that hyép@;gﬁmalkyr ex;snﬂalseembfmlaltveo!érbamthelﬁat cpliefwichbhy, fort ex{vmple the

sutagBat R ROyt ST HBEFIR i TG0 s Seare Pt A odulates a
numbePAtigfFhinye c@ﬂ%ﬁ&sdﬁé @fuﬂéﬂﬂn@ c%ﬂnbﬂﬁ?ér%tson (&?‘u\:)/g Hgn%{oductlon, the

components of general fornuld 1V (including
exprasvt@)w @bt sReface Warkarss reeidrihe mneraﬁmaﬁ@wnvamtia‘gy i n

o s BB, W52 Y PRt RSl B E5hS e i o

prom@’@d&d}hf@%ﬁ AoeebisyexFeesips cﬁuigh%atﬁ;sﬁ@f p%émﬁ'ﬂir@tétﬁ@%@ both type | and
ecrlbedlnTW Gr eene Wits in "Protective

type IGgoepithelier enllsi gicByah fisp@mpladtherRAlS bt ect i ve gr oups
Ol Tk bech o8N Bt TP ILRBRAL IS sgove of e
presehbimvectiop whalde, dbr Examplea a(drpmoteresdianten fionothd Y@up consisting of

iteratu ynthesis is described_in the
ihym*éxté%ﬂﬁq“tﬂ@?ma@%%oﬁ%ﬂﬁ theopmmﬂéyoﬂaguwrm spiedramapter of T1
alphaCXd e D%B&r'ﬁtraﬁﬁﬁc%ﬁ@mﬁ@a' r@” "(’Bl’\fs!%ﬁfnh Iﬁﬁmd transcription

literature r anal ogously to net esl s
factokhdWhF T, arrodiba ofi theriowr € gesellssessdndidl fosrbrerehniphenorphogenesis
of thegé ézagq%ig%v%%gg%%%?% ?é su%%gtg\%%ﬁo étnzsi?y atvgoP%typeﬁ cells. T1
alpha. iHehedifeehiatdoeMe &P lung 2R%olFOd8ittRla! vhe] -dalls. A aporin-5

P Johnson et al., Bioorg I\% em@iLetterﬁ)ZOOB 4 19 qu por
(AQPS) is 7 walenaharse! gsvtevms;lr@sqqcmm thmwisqd@@@obawwlar epithelial

type IV%&?@ ﬁﬂ\%? s mﬁeﬁ%’i%%m@édrng%‘?@éégéae?nﬁér iggﬁlﬁ?le@' gﬁg ofBoth type |

and tm@kbared anal ogously to J W Coe et al. J . Med.
2005, 48, 3474 o.r W Coe et al. , US Patent
ina fwﬁ'bﬁ%f BSRGDRT U@W@ﬂ@@@o@f@r&m@@m neTUmaiensnal aq@sding to the
r 2 r
orosot [nYRP P ackemax b, BiGRTBNRRSeL 85T Shogatea in 1s
genome aAZendd)f iketestLGOK3he kApasdiot af ehidrf isneddaktéd by the second
may be prepared by reduction of the

effect, Ybabt L,

pr?gpﬁﬁ’%‘iﬁa of a conpound of general formula (I1l) O

in panﬁlﬂuh\t\hﬁrtﬁ%m%génib, nBA-hiBan Pérﬁfn:stl*ﬁ% p%@ﬂeﬁ%c@ﬂﬁn%@%@abiy integrated
defined as in embodi nent 1, as | ows. The reduction

into itéfgetfﬁé’léhﬁtfﬂ'ét YIEpsips qa@se%&@mﬁ@semﬂﬁéﬁx;@r@ss@nmaseﬁa wherein

sid. Yo AgtolGD AL L4008k, 8 NSLBHER, BBy socons

effectsu bph@épﬂd@@rﬂier phosphabti of acﬁséuef@femfﬁ: genthteB Rkl Sxpression of
acetic anhydride with base netals such as iron,

Whmhzﬁn?““fﬁ*ﬁ gy &t (SHRFessith SIect ticihealrshmpression cassette which
d [ Y,

cxpreS BBt BLAEN B8 BB aBEE P PSR P incucie

promatadendavberess saig transmc Onﬁwanmatﬂﬁmhmi cobugrises in its genome a

efera et n. 1. th hydrazi ne as

gene BE iR (GRh iR i b tee, 1 Hecuma) s SeRb@ear & actve state or
active$2bRh¥%sEed Y& Qﬁeb@zﬁoﬁ?@"ﬂ%ﬁ%a@@ﬁ@é lﬂé%ted bbaﬁ%lrdﬂ@ésmn of the

charcoal, platinum oxidé, platinumon m neral
secongreffanten RatyPentids t h conpl ex hydrides such as |ithium

al um ni um hydri de, sodi um borohydhde, sodi um

cyanobor ohydri de, diisobutyl al um ni um hydri de,

conveniently in a solvent or mxture of solvents such

as wat er, nethanol, ethanol, isopropanol, pentane,

hexane, cycl ohexane, heptane, benzene, tol uene,

xyl ene, ethyl acetate, nethyl propionate, glycol,



Neutralization Hydrolysis (1) Schenme 5 ami de formation
R = protecting groups as esters (I)Schene 5(a) x HX
wowBoaisBzati on (S)-Vla (R) -V PG = am no pr ot eRCT/RBR007/064433
group Anmi dationScheme 5(b) x HX group e) Preparation
of a conpound of general for rgul a (XI) wherein Ris
G-C 2-alkyl or aryl 2-al kyl or a
In anpgipay m@@@m%r t%&a!ﬁﬁe%tw @Gwe@ - HpR§IENiar yon-lgman animal,
J I
parttcﬁlr%y %)tibziﬁtséF@Clgéﬁgnf cbﬂﬁ:ﬂ riq:&{a%lﬁn’t Qgﬁjg}é 1t§'§#ﬁ¥h§aﬂrst and

a secmmisexmesamamassaﬁe,emewntsmlca sacm@@mpfmidmeasseﬁe comprises a
In this

r ration of a co fth for, Ia X ). ,
polyBREREEE rifbefha. &y Setiehetedhr indine " ghi.gsBtrol of a tissue-
specxﬂéoﬁﬁﬁﬁoﬂ‘ew bﬁ&’e%éﬂbrﬂaﬂy,s% tfufrt‘%Fraﬁu&Qoi‘?cfe e%cgfenge which blocks

avoi d %the i solation” of internediate produ
EXPressism Dﬁ o gaeenithaffatior podypepdide etmhpthal nohexpression of the effector

follow 2 1 Xl |n _agn nbod nt .. o
nucle%ﬁég & U g% i@sﬁ: Wéer(%trgesn?xﬁénc&czggt g?tﬁge pv%glrém said first
exprelsﬂzoa; b@@e&ﬁﬂeoﬁom[ohbe@ mpbryﬂge@soﬁ@@ rerobfir@y acxanefector pe lypeptide

moni um acetate or ammoni a), in al cohol (for exanple

Undehﬁﬁnﬁ@iﬁrm&f agy ingHeible amnfateay\ﬁwpheum rEbictipp byexaifsiusing agent
d h [ o]
o copgEUIS S oA UL BUER B Dl ARl boression o
the sandnncérmﬁetzmmmmaptmie Tdwi sxa{replaal b remoting meOHBmcklfﬂ:FmQhe second
i nt er nedi internediate 2 1 is not

PSR L AP g a1 HhER FaI Y Ratd B H ainesh g TeloRar ipularly said

trans@é\ﬂcpfn%%éce c‘éﬁ’n_[g%‘s‘e@. (f O BEATRLE a Hg’efﬁ et OF 9RBRS t@éne which is
desired ester he process | S gener y oper ate

integnatediindo btk aniotalsrgenosaslisligh &wdill ialsictvaly axprerged from said genome

i el R 8h Bfod S580 e second

eﬁectby;)bh@et}ﬁ@éil ution nethods descri bed herei nbel ow,
i ncludi ng chem cal resolution for exanple with
The gengueideiarestdapy eitber baaynalivecoenswhishi ispresent inthergiesome of the
d| gI- ik N t
ransfphe, PoBRaEh ARERLS oFe . thbna kbl “pn SA Ak thet has been
m’trodfuoemwhta thapirmal shjghoroptaridfadialiythidugh retombinzas DA téditiques.
oftheg ner al forrrula Xl') in high optical

npo
The %qel fu ?esre%tr{ngﬁe OREXEAIA %ul?eala,tg 105 SUPRMGSSAr gene such as the tumor
suppr@sﬁ&n éﬁ%’ﬁ@kb@”&z IDadiien’ 82611 9P61 0a3s! 'oki’eﬁ 3 (SMeumssen et al.,
herei hbef ore any reactive groups pfesent su
2001 )hycdr@%y oﬂwr@mg/than@m beasiklydtéynmedomﬁmm the gmmﬁ)sf the present
rotected during.the, reacti conv i onal

inverfJ5Y, BB G5 bt poSl L hiaPied 3R glndard dne fsgenic, non-
humahe@ﬁihia@léndF@cEtw@}‘,ﬂﬁﬁybr%sée@ff@in@%é '&n@!‘r@lﬁ’\ frer nénh‘)’d”déﬁYState but

grou ht be t'he nethoxy, benzyl oxy, trinmethylsilyl,
becorgga ckeagﬁzmﬁqtrvate@i/ wparbamﬂessmn |qume s@@f@eﬁeﬁtor polypeptide.

t y P
in a s?%%@?y%ﬁ%ﬂr@@% § t Lépirtx\{g %) 3(?9(&0?] eﬁfeﬁgrhwlypeptxde is a
reconﬁilheyée anel the- Qams' lof intarasl irothd gehalmedbdpiys aRyisgehiRUMon-human

t ect oupfor an am no, al kylam no or 1 mno

an’m%r’éug’ﬁ?ﬁ%}hpyb P ugiRatie, SERYEIGRST @@@@ﬂﬂng FRaegetion sites of a
'recongcgﬁéi’éﬁ’ g?&@ﬁnﬁhmhtc% thot *ﬂﬂfaﬁéyc,ﬁﬁ HO[H% r?erJ]ai gxpression of the gene of

xycar bonyl | benzy oxy
interegf. 4- di net hoxybenzyl gr oup and additionally, for the

m no gro the oup. For, exanple a .
in paBiBR PRt Pos P e BoRs MegrBhisERe gRierbEIn frgombinase and
the rebbimpRidug :‘ékzbyhltxoﬁ"séagéﬁéé?ﬂiﬁﬂ ﬁg;]{ﬁél gene of interest (IGOI arTz loxP and
tert. butyl di net hyl sil or a ydroxy-1 -nethy
fffTe@@ﬁ@'p”@ﬁéﬁ”@@%ﬂ@%@%ﬁl@em oups whi ch may be used and
their renoval are described in TW Geene, P.GM
Wits, "Protective Goups in Organic Synthesis", WI ey,
1991 and 1999. Any protective group used is optionally
subsequent |y cl eaved for exanple by hydrolysis in an
aqueous solvent, e.g. in water, isopropanol/water,
tetrahydrofuran/water or di oxane/vvater |n the

o - Y o a o oy - -



acceptable salts with inorganic or organic acids.

Aci ds which may be used for this purpose include for
wez@spr4sshydr ochl ori ¢ aci d, hydrobrom c acid, BCI/pPaeni/e64433

acid, methanesul phonic acid, phosphoric acid, fumaric

acid, succinic acid, lactic aC|d citric aC|d

tartaric acid or nalelc aci d? Moreover, if the new

In ansifrroareectodf the fnyention) tbensene of ivreex(GGioim intearfed in the
. .1 h .
cenoffe of BRePHERA e, bhndRRiAt ISP GRS 6 ot actvly

expreeaet ifeuh drd yef@nephar maceuti cal use into the
h oI ogi cal Iy accept abl e sal s thereof. Suitable
In pagt of? g

RIS G I fémrﬂﬁcW@@ foPraidath FemMBEBINgrtably integrated
into :t@’%ér@?hé’% filkPk x%’sQf@nh?/éjsrs%ﬁb%d %%EBH@’&XEF’E{QS% cassette, wherein
anol am ne, et hanol am né trietha
said Aecom@ila@reasmhecam icomprisesopt polghligleplide encodmg a second
eﬁectg;glr yg}elé)i B quﬂer\;ﬁm e GAN{ro E)P?%F %sg{(?u%zen%@ﬁ algq?égt%}(o{he expression of
whice X meligaten Wah@géé(ptr@ss}l@@ pfr@l:iuéi\’\bin%é‘”ﬁ?‘é’lo%regﬁﬁho@béseﬁe which

: Chemical resolution with mandelic aci dCOH C (1

: Sg /
exprenglon pERochME Bogoded bSep drolynusiedider Wedermiiet Comlsofvam inducible

oo s SHERIR. 801 FNORE PR PERERRILRE AL [ oromo =
genelomntél%sa(@()w Qrich Is iPMBrafEBbn ths Qﬂm£1s| ries®d i aflifactive state or
D-H Q-H and I A col unms,
is nﬂkﬁ?ta@af[ %ﬁﬁ’fﬁﬁﬁ?d &M B g8BaMee bgbba@taves PEHRHEE Ypgmeypression of
- mer and (R)-7or b) to separate
the séchd B PBIEIARITS A (0 11°6 0 2 i Rt 2 or
In amthen seipadiaret,r deeningeniiont wresides & (8hsger(i®) -rion human animal
Met ho l... Enz c..resol uti o
compeindp ebliataaraEol KSI0R e SO SR frrsrRRdTPE Sip cassette
wherdif ddidAeEEsHH rtg(lp)‘esshéh %és%éﬁ@eéorﬁﬁﬁ&cﬁ N Hod rﬁﬁ?eotide encoding a
present invention includes a method for preparlng
secorgbrifasinr oplypeetider wader thg ¢qmtrmig:bf epticees-speeific ypmimoter and,

N T T e —

effectop ppiypegtios subﬁ t?ﬁﬂrrﬁﬂlbﬁpx(e‘é)ssonpdifeﬁér@bslciforw\ddlecﬁidéab@ﬁﬁs from this
wherein R2 and are as defined herei nabove, and

promgie el w91~ g‘ldaﬂcgﬂ siatghend nherainisaid Bist @KP@@S@PI«S&!%Q?@ comprises

r

a pol%m;%ota kér?(f%csffy% %bféﬁygﬁ‘égtw&ﬁg/g@}a il %}ﬁggﬁ%%n ol of o7 inducible

prom@er,swhick npirg hftdLmtlD!S lbbsiruimuald\g@geﬁ a)i' Icympmwtiohrand expression of
er enbod resent inpvention | udes

a firsORsdoh BO PSR HP FRSUINENSS X STROMCG® 56 SHarir pobpeptide, for

examb!éebf ?érﬁ@ﬂng Qh@%d}d f%‘m%h@fsécbﬁd bW L 4-AB ghﬂ%herem said

wherei n are as defined herel nabove,
transgeie enﬁnﬂummanmlompnswmmy umtegramd 1ig- it lgjahome a gene of

intereg ?fg@'y %a%?%ﬁgte g‘gﬁ%gﬁgtqﬂ:rgai g:gkij‘ g@érgﬁ?j%l 1 not actively
expreRe&d @roah| 3aidePiopes Hb$hd tohafded sBral ki BXYoRes activated upon

substituted allyl oxy group. In one aspect of the
expreppipa i itim seeqnsd aesiae P@Wpﬁlﬁf%ﬁ of uran carboxylic acid

The LR RO SEe8ad o EORONAL Sl DS EBEE o R secuence
or a odpdriee geEtg @lmyjdrsobart@marlyn@cbw ilhehS-pndd ot alalsestte such that
t he, conpound of the general formula

I n_anaqt her ect,
expfeewniq% tEﬁ qu. RalypeRiider i Ripckare ik BSBRCANY peLve§H e promoter
i an ring is obtainable by the
and ﬂggr%ﬁ@éﬁgggﬁpiﬁgggtg%’ove. In a further enbodi nent, the
The gﬂﬂ@s@mw@msbmayoalthmdbwaexsata/mg:emmdvfﬁm iaopesfmnt iy the non-human

ound of the fo n_hi optlc ty at, . ,
anim RO R A" 7 TR ET AT of KERBOPR Mgl troPapRdnodiucea into the
by enzymatic resolution of a racemc m xture of said
conmpound of the formula (VI), preferably with
al cal ase, wherein Qis stral ght or substituted G -i
2-al kyl oxy group, or a G -i 2-al kyl oxycar bonyl oxy or

L T Y 1



t hereof have val uabl e pharnacol ogi cal properties,
particularly an antithronbotic activity which is
wpe@BerTaRl y based on an effect on thrombin or PEEP2007/064433
Xa, for exanple on a thronbin-inhibiting or factor
Xa-inhibiting activity, on a_prolonging effect on the
aPTT time and on an inhibito?i effect on rel ated
genoywy anidcigrp tirasigl regembiners RNAJeokiiaees, THabestiva/igeae of interest

| fac f X1 The . ,
Goi} FE Bhofep & el dRbn BEEsRh ol 8 sROTR! BiiFioq polvpeptice
such float dxipeddsiat detle @nd didniordstlds thasedf factor Xa as
foll onws: Method: Enzyne-kinetic nmeasurenent with

The g4fioRblare! S T3 @ MARe D] FMANSUSCORIRTYGIANG syeh as a tumor
suscdfMity EERERSRbEA o b RURY IR AL TAGR lenoma susceptity

geneph(itasnil and &lirsin ast d@8oma ondogesier? (dmst) onahytatheéhgene that can

ctivity, of .t enzyme _ysed. The inhibition of the
ve sEblinsefihdfe SISNRET tHegtrestRSPURI | n relati on to
Furthbh&osinseat bg GREr Blekehs idleiebR Bes wcto@fddtSule comprising a first
concentrations of test substance and fromthis the
expraseRn sagsaticupated, segonthexpeagient ¢aasetn ahipat Phiihdisasne vector

% (=1 . .
molely B MR o) R Py inrHn el e eOirings aPolytpcigigide enooding a
first affecisodiolypepiiior udeer tHdQomudl )of aH Bdlciblelprdmerdrwhich, upon
i Human Al bumin Fraction V, praotease-free Factor Xa o
mduc@@gmy, BRHBRYCING RGEN Q) Garppasivon explgssss 4 fifgd) effector polypeptide,
ano SRR Bsslo) daELofOcoRff tof b ANGHAY rcging o second
effecior poigdptie Linddr thercosdoh of @atissusrspaciftuperiiest, the expression of

. subst.ance:, final concentration,100 0, 10,. 3, 1, 0.3,
whictpfs FOLTGEGy earttsio srot 6 Ml Prrsdiniseaset®
In paficufr, feZdvBntidiMRSaeaneaNE@bEtho¥ @S, NBa@H Hd 88:Bd expression
the test substance or solvent (control), 175 m of
cassefiRl spmgAseEfa &irthardpoisnutleotida wbich Mbcksaxpurssian of the second
ﬁectﬁ?fﬁé%?ﬁ@fﬁ%u“ on are incubated for 10 m nutes at 37C.

ddition of 25 m of S 2765 working sol ution
in or(e2 . ghdbadvivient,) thdensaitine provid@asainestidm nfoldb@boBBA©Fising a first
(SpectraMax 250) at 405 nm for 600 seconds at 37C.

exXpresgipnuaRssShie and CRiSeCANdi PEPresionsassatieiafc Pelsel the same vector

| L DLt .2 i .poi nt . ; .
moleq g WA S S0 i Rloifn belEaR EORBBR, A'bifyicisotide encoding 2
first effedtoolpolypeptidt obndergtiee doséob/cdcan vintiycibler weorhbter, which, upon
.. Lnhibitiqn vs substance concentration). 4 o
inductipl & PhiFGHEHE SUBSER) Gt Pk eKPIFSeRe Sl affector polypeptide,

d did CRIGRIH Cabidy i88s & lite: ey €a s

A R e\ P liE® ahB 3SR AEP e Shiopit®a second
effectgn popeptitedirsier |tbs scartirah of & Hesug-epediic prormdteyl and, faptionally, a

o T N T TN ——
such tHaaher expnbeney onase eliestoY edclebtitdeocka mshalis grémoter in the non-

| e:
inducgé;isrtrgte[?@gw%gmsgiﬁpo@‘hm segand gHeelonpodtieptfie is activated by the

oh 3B o3 .-
expre%ﬂo&jjﬁgg‘[@/ félﬁ%ﬁ{sﬁe?pbq%)%fcﬁg%(%%%r of ur an- 3- car boxyl i c
The aplichaanfurtbes mistabtide EESGatIceanwhiphr bisckat@lpreskido! ¢f the second

| ower plasma concentration conpared to the .
effectpppp[yﬁgﬁyé%%pﬁ\ that no expression of the effector nucleotide occurs from the

- -t ORSERRiKl) GRS DORY 881 BOhcctent
t{ssu%%%?cgff&nﬁ%rﬁp%%r& }rﬁ%%&éﬁ%%sﬁ% Ry BB BOhacieotide sequence
compfisingerrsd pe Maeeftbn -codping; BepolphyenddtionatpdyAasdaueridec a reporter

acid am.de showed an_ | ChCat. an roxi mately .8-fol d

gene (5, &1 Yoo A RAG01P e IBAR B AO RGN of e sécond effector
(R)-enanti oner,
(3S)-3-[(5-chl oro-thiophen-2-yl)-carbonyl am no] -
L/-((5R)-3,5-dinethyl-2,3,4,5- tetrahydro-1
H benzo[ c/] azepi n-7-yl)-tetrahydrofuran-3-carboxylic

. I . T N



the risk of thronmbus formation. In view of their
phar macol ogi cal properties the new conpounds and the
w@bosiooisemi cal | y acceptabl e salts thereof are BCBHBP2007/064433
suitable for the treatnent of Al zheiner's and
Par ki nson' s di sease. One explanation for this arises
for exanple fromthe foll ow Hg findings, fromwhich it )
polypegiid® @nddh rastiedarin incated snichexprespiphorasseite fashdhakaxpression
. y - " .
of th FRERLY Hilbeicph PPeRidd B okl PRI g hBletive goauence s
located npstrasm’ of thagpoBankiswide’ encdidiepthe. sddondi effdct@nsblypeptide, more
experipental studies indjcate that neurotoxic
Pfefe@@%éﬁ@w thﬁ&f@@@iw@f ’m?e?rr*mm‘% eRffspeayeICe-
Also 88ffisaliad é!"'\feﬁtdrhl%o?é?fu'ié’,%h@r‘éir?fthé’ri;‘i’&&@@léspr%ﬁnéteﬁ controlling the
clotting cascade, are involved in the dying o
exprasgignoplieiief effecdon pglybealide imihe first exprassiors cagtiatie poaambn/ofi-type
i nval venent . of thronbin, i n _neur.odegenerative . ;
promhfts ol B SR e’ 9 Potuts s el BIoEH6 RasRbicL ctiviy and
is debyness epefialdoeBsaty thd daf@El 6 MeaindubigUedmpdind or composition,
_Increased thronbin activity has been denonstrated sone
particylafly ot clgarqits spRke & ahégase cagraidie constituertsmpagticularly a promoter

a ; o) j [ .
oy 24FREHEBE SPGB U BPHGERGeRYL! LBt esoccialy 2
promajgopbosoking exprassivyofcthibtoypésl efeneeur ones and
n o R BETRTBaT) s oiugteonsiine (SibStihan mnion i

AT i 1 - ] ALNS, tet - .
ol 911,05, SL0SRL AR Rt sy spogtc promler
particulrly ian préreoisat wolpbneshbolsf expiessitins @fsleng Nessusssipecific proteins,

Lett. 1992 46, 152-54). A concentrati.o f . I
espe g Ml Re U EITP B N BoRR Hepucq Bed Aronstialepithelial cells
(Clar®bari)an réghitdierydad smihalAlré RENiORE' siicRadd, 8oH SxarhpleNBfe Clara cell
been denpnstrated in vitro that thronmbin also plays a
10 prgtain. particHerlyeggl eH1Onp@ieinspriomatar iAteroativaly the vector molecule
cccordfebikieooBhnt Hen i LA o BULEnB L Boek fEBlofiror whir
controibi etpressiohesfdahg clssdeispettiie pioadins thdt Al BpeoMtals expressed in
‘ %%tl ﬁgts. I\/gr eover, #t has been denonstrated that the
alveowy epibetal ichaR eREN AP clob grrEIPIeRe SHEFAEANT RBERINIACyi vo
n o YR AR08 oS St 02 RIS SABIRITD the prosen
inventien iceatirisas a firgy gefestbrigoe! greldijien edkcts ihstranombslassuphrticularly a
as thronbin or_exapple, are involved i.n the . Dy
Cre r%rpiaﬁg% 8_( 89%‘85?0%?5@@? a(gp?qr@ sggqr?dd %ﬁ%qtﬂr B@Iypeptlde, which is a
reconStORAEE, REFfamed CTBesc@hblReldr3OFWhEEEMBREEES 1N
patients w th ‘Parkinson's disease (J. Neurosci. 2003,
Further pregdedgs) & Thstoremoleti®uaeiording théhe invention comprising an

cxore QBT 89881 DRGSR P 5ot R b, rapombinase

recognibWeaiicdiesasescdsr & doked adrherd aiwpyewfiftelddpi d
| owering agents such as HMG CoA reductase inhjbitors,;
in ong gMkpsdBanT at Besinvenlig e veaipamokgs mpwividadswherein the gene of
intere%?gé o ¢HRbP éd{pg?&ts%goi%rﬁé %ucﬁeé‘% 3P LS and Rb or a tumor
-recept or antagoni sts, a-receptor antagoni'sts,
suscegtibilibt pese sOahichahrRhs d20NEM s TS0t ietel| atind svindrein the gene is

sol ubl e quanyl ate cycl ase. By increasing the
ﬂankeéﬁbg ?ﬁ‘? B%F@P%l?”e??q"{eé'gﬁ' t he’ new conmpounds and t he
In yethothéd 89beditont s aePimiingonak %c{o‘ﬂ%%t@%uetr@r@ pRdifed comprising a

suitable in conbination therapy wth
first expressioagisantte, @ sgconhexprsssiomatastetiepad a thitdexpression cassette

l.ecul ar heparins,or fondaparinuyx, or direct thronbin
as pafl iy ee oo PRI IRTOR T Tt PRI FBTs omprises a
synthetic inhibitors.Simlarly, the conpounds and the
physi ol ogi cal |y acceptable salts thereof are al so
suitable for the prophylaxis and treatnent of arteria
vascul ar di seases as conbi nation therapy with platel et

. -, o



sat. saturated h hour(s) HATU O (7-azabenzot hazol -
-yl)-L/, L/, L/, L/" -tetramet hyl ur oni umhexaf | uor ophospha
W@ 200B10BBSA - hydr oxy- benzotri azol e | PA i sopr opanedT/EPHNVDB 4433
l'i thi um hexanet hyl di sil azi de NaHVDS sodi um
hexamet hyl di silazide i . vac, in vacuo cone.
concentrated mn m nute(s) I\/E?CI nmet hanesul f onyl
polyngﬁte@ftldgmg;%ﬁh@qgt @geptqg@q}y;@m@e werderdibe control of an inducible

o, o W LT R s

effector pobmepiite | 8hd G2R) €k@nd kakplrerssibn cassette comprises a polynucleotide

O O T T
and, blidepgobhaaakr hucbélo}fdé/eebbehée %fh{ichedléé@eéiwe%xgﬂ'&%e second

etrafluoro orate t pethylam ne TFA trifl uoroacetic
eﬁect@@ ipelypepide siueh dbﬁfom @Kptﬁ%m”tydfr thdesﬁlaﬂﬁor nucleotide occurs from this

sombi S S ARTSS! SR8 200 Rt VR 1 qcvered by e

exprebs{o?- product of the first exEress:on cassetie, and said third expression cassetie
gz di henylphosphlnop enyl)ferrocenylgethyldlphen yl pho

COMPEBHE n@ gpiee t & interantofsantesl. yith gecompinege2rggognition sequences,

partiffiFl B S Bb A raREEhG B IRt Pan R SokBy R8jPrpssor gene

such Bheo53pBirf, @mhamdtﬁbd}r\m‘mﬂm sumEpttbﬂtther@ S HORBs 12, WTH,

. B etonltrllet flowrate in m/mn

TSG G o8toaa iligyY SabBEelY £ e Tegtue 550kt Th

In ongt émb@ammpataaee lf'ﬁ’\%i'tttﬁﬁs az% %sibALsCBRRfE gzénwnsmg the first
col um; 8nm ; termnation o

expregpioo| Qﬁ@%@eﬁédcﬁ@tﬁscmm cﬁxpceﬂﬁwunﬁiss’ette Heootiggtial the present

e 4Rl BRTRRIEE g T DS Pt syt oo

said veeldrmeeotiesfconitng batkgip axpradstin ¢4dsaak dripp ( 1983),
Acta Cryst. A39, 876-881 ) Crystal data i oHi 0Cl NO4S

In ong em@@g@ne;nt(qf) th@g inyerdiopy s zzgm@oettmngﬁ proyioesla camprising the first

expre%s@n:ca gégggth%és@ Hﬁd%&pﬁ%tt@g%@%&z%@t@ﬁt@g eépx%ﬁszgw cassette

accordmtgotur liles prosentObventidie dhdl axOdesonibed Her@hh Baf@e on at least two
ectl Sat urn 344 CCD mpunt ed. gn AFCl 1K
dtstm%tl yqeq. $Ees,189 lcpﬁalgp%agﬁe distipgcvegdag molecules such that at
least Qﬁt(é' Lb&bl dRorearRs chhtihd of kpkld Qél?ré’!sﬁdh 'caﬁs@t%é 'dn{y Said vector
Absorption correction: enpirical (using inten
motem uneyeiies) begd@nstemiad dota ef Irecthuman qaamnai%m’:’ultaneously or
cons ; ement Refinenent on F2 w = 1/[s2(F0 2) +
TUt8%EsP) 2 + 0.2397P] where P = (FO 2 + 2Fc 2)/3 R F2
In yePaRsthe?)dmizodiréal) th@’ ;§I)e'§@?§t m@m@@ﬂr ;j/t'B(nE@% an@etﬁ@@ of 7producmg a
Dpmax = 0.27 e A3 S = 8 Dpmi
transgesti¢ olg@n Bh@aﬁxtﬁirﬁ@ﬁl oﬁaﬁ'@ﬂtaéb’t |Eoﬁfaﬁ$§ﬁ@f015®d$jﬁr aiwﬁt especially a

trans@rﬁé ;j\ﬁ@édstreg rogﬁiln etr?;‘t] eEtt gai\{egﬁgﬁpeeorh%grn%la@rtgansfectmg a target

animdl Ayibata veoldregiblannie Saturdin®@44 GeDinvernde diren aAF8dscribed herein
1K/ RU200 rotating anode generator; cell refinenent:
beforgy  rek: data reduction: Dtrek; progran(s) used to
t r fi
i SUE ST S SRIc 00 T ol S A b vt i
carc:rmgamcgmtanttalnofoantetg;em& loir raakcorguokibionaitiomspeciSc tilsae of the animal
h strﬁ‘?(ﬁ]urte ?t £}1 igg.e4. .B% Pr aratlono
when 2pplicd itéevReRUN EGrieas: ) Eanisisys e fenaoenifi vauhuman animal
accordifbab TR ilePSon Bnanay @éddbeliherein before with the agent or composition
rac- S-am no-tetrahydro-furan-S-carboxylic acid
to bepaerieeied (e)staétckmgo@ranadtl\wéhgsamreﬁmna@t d pepe dgloirderest thus

R A N A Y Y R

toluene (400 m ) was added TsC]—I- H20 (174 g, 9 16
nmol ) under nitrogen and the m xture was heated to
reflux while the water was collected via a Dean-Strak
trap. At the con‘pl etlon of the reactlon the reaction



1H) Preparati on of
rac- S-am no-tetrahydro-furan-S-carboxylic acid
wpheset4sgd ester (3): To a 1.5 L of 5% NaHCC3 BCI/EP287/064433
sol ution was added 2 (283 g) and 1.5 L of ethyl
acetate and the resulting m'x%ure was stirred at
X anbi ent tenperature for 30_rﬁl . The organi c phase was
identidpg e sleeHaINGq FRigugepRlics @briratiensr Het eameReBgwinen number of

L t e he. conpi el oo To I
aensiofyt gL bk 5% ol o T NPk 0900 P B romoer o
genebtally altered Uelis @t d. sdPnplpdrani @nuofreated transgenic animal or transgenic

eI L5 N MEEEE: SR gt st
cells (e BRateHREGD r&dtike to WRONLEBePof trinsRhed cefs Wf}? absence of
L), and L 152.2 g) was h -52

, mandel i ¢ acid ( eated to 50
treatraemriopr Beaiment Witk antontl egsat ivdehtas the dartinegedic potential of the
and 1.29 g of seed was added. After stirred for
tesw%%ﬁ%”ﬁ&the m xture was cooled to 0 C and stirred for
Also dommprishe byl er prewsst fivehes®dk ansletHirl etevaRkRingabe reversibility of
washed twice with MIBE (75 nlL) and dried to give crude _
the cgrenogenis Brogpss iNdusedosy aeRgeahar evvpasiiomisentising: (i) contacting

o (3R B FUHE LA SEATHS i 5y o0 Wi pere
beforg with phedagdnti or 88ngfbsiticel ¢b dred e98lLABSH nte@nittently esccording to a
definghieEaticeiles 18 NoPRpEVY ToCagGTeroT D OGN o intorest thus
causifidSgélietRy abakhtione hihimnte 9%iE%e e sg@&ﬁ tisspe of the animal, (ii)
) enantionehcal ly purity was anal yzed by chiral HPL

identifiiing aohi delepakinDshic geuatl; absoatony @v)edisngniiuimg c2ntacting the

T 20...00 5%.heptane/ 5% | PA. rt =.9.3 mn_.
vens§l P! s S0 E R tbio ba Bliafsitel afParing ne number
of gedbtidahy- Steati el ghrakued: ftohdthSimafhpeytly Gre28ed animal with the
phenet hyl ester 5 : A suspension of 4 (94.3 g) in 750
numbgr of gitemdonglisiisa fdile 7T50M M anighal sYoanaiMeadirge aliter sreatment had
boen S 5udh it ) ARG Goui0oD Bl rocess
Manyediteasesedthizhomriginate fgm@ﬂ?r(lé( gﬂ)mbf_ nsufthe a::jp@fbibg@d tissue or cell of
organi c_phases were dried and concentrated to dryness
the 0{%6%1%*@ 8 31 &% B FaMpPisosgarpils smpkespisuged ofisegses, particularly
5 oké-m r Qo =l s Gar LA0] t i
oo ok Rt b PAUSHEralle SFERERML A ¢) THRHOBDYr cscase
is refeired do exsof Pofadicydisemel ammyiposed o a familial disease. Therefore, the

deveiﬁﬁ%l:e?m,{ %ﬁ%ﬁﬁ%@%@c%%ﬁéq B%Cm?ﬁglfzgm&é%g%@gbﬁ ﬁ%_ﬁgcr&?nvironment,

whichldéh ditieriiop, 68 doMin, 2@PeBl b WBisleeMdrBoddt: | 8ade of certain

_ Then TEA ( 17.8 nl _) was added over 5 mn and the

cigarqfiex tsinakingrselaiecnsiseescanepidamialegipal svilescandlestlyr lostrates that
f = 2 Do 200 m was added

thesetog&f%seegnqaﬁtbu%ﬁéorgsﬁ‘ggébi)ar%%nﬁ?re%&(@gn. Tﬁ)e organi c

Therghtvas thavais seanbvedticam grdvide gu ealisalihass wissh exidas heath, the dose
,,onq?e mﬁgh Et CAc. (200 m ), The conbi ned organi c phases
delivefed @ngldoRdaterniiens gapds Of die supagte. kopaiticear.ahe imnsagnic, non-

v , . ive i % Vi el ;
huma(ﬁ%ﬁ%?&%&@é&? tfgjé’ 99éié’{wt 3\\%1%? ﬁ?""’”?ﬂf S?Qré% %;SEL{%FpéMamcuiariy
lung ttBls@:e—s@eﬁic(alxd t@mpobally edmtra2iell exréBich 4f 2 géne of iftrest caused by
the ;rﬁg%ﬁtg}(ﬁé{ ie‘%gﬁg&r@?gﬁh@ Zr'f}%ﬁegégﬁnéln%o y%ise%'sé—?néu@ingl'_cl)o'mpound or

' e b RO | <8 ) r
compo§ihber @aﬁl&u@ﬁ?@ebg i&!%oﬁﬁé N RO Héﬁc?ﬂ% Efgﬁ’cﬂ/i('%’é Wg% transgene

_3-carboxylic aci :A solution of )
activatioo@r madivaken ebblecgenaoflioterest. 0C, fol | owed by

addition of 1IN NaCH (200 ml ) over 5 min. The m xture
was warnmed to anbient tenperature and stirred for 30
mn. The m xture was concentrated to renove nost of
MeOH and MIBE (200 ml ) was added and stirred the

m xture for 10 min. The organi c phase was renoved and
aqueous phase was washed once with 200 m _ of MIBE
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chromat ography on silica gel (eluant:
di chl or onet hane/ et hanol 100:0 to 94:6). Yield:
wQ@asnT4ssd i ve Rf value: 0.59 (silica gel; PCT/EP2007/064433
di chl or onet hane/ et hanol =9:1) G 7H 6CI N4S (365. 83)
Mass spectrum (MtH)+ = 366/ 368 (chlorine isotopes)
For separation of the racem Y mixture intoits
in a spegfiscemnpedisiiitafdhe irvertion? adpnsgenis) nonduman animal is provided

shor YTl LS N, YL L O cony

lung GEKUSEROMIC /privetares(@B8Ys, ét erafpy 4 BR-AC br ME10 Promoter is
for the enantioners are. 12,3m n an

retogntlontl S %
Combﬂp mivigh ﬂﬂ?g\%ﬁaﬁﬁg'@%m‘t H@S@gggr JehaliTsNEL s tem sinducible promoter,
pamc'iz%@”'%t BréAdtP EindaRb g viad Céé?ﬁirii’lﬁﬁrn%l' {oxgahtd |4 ﬂ as, Sor example,

chr omat ography w th DAI col umm,
cigarsife IsnEeHEL B%) of cmmes()f it %onistisigmés, cmaart;cniaﬁy @2()@5%! promoter,
| ow. rate of n./mn,  _retentjon ti for the
wherdh ol b SRl urde g "eards S iy o et fdpaley partoutarly a
recon%uﬂé@é &!}Elr@ns@cfzh as, for example, a cre or an flp recombinase gene, which
éﬁ -chl or o- 1 hi ophen-2-yl) - car bonyl am no] -t et r ahy
provigrog J@@ﬂbiesanﬁb%wwui leohfardnyestigating &he spusswiivefsieps involved in

) i oGP Y ORI e SRR ARLAEl s hg oy wng

cancam et hanol (100 m _) was added 1/V NaOH (63 nml _). The
m xture stjrred for 90 mn and the m xture was

A lung dfssinepapidn Rromeler thebCan basukabiassa aiin Ririnphdiuman animal
iR
oo SPAUTESpET A8 SUTEh O o BPENE BRURULPLFIPRG0 promoter,
respe;ztiaipj Seragfanbpicdainod/C is a lung tissue-specific protein, whsch modulates a
Ami no-t t r a dro-f

S- b
nomiel 5 TR £l b e e il pRREath S Mg mrogpction, the
expre@ﬁbﬂ%f&féllds&fe(ce]{ﬂﬁﬂérﬁ add #fe @@hérah@n &f BRidyle ]act:vrty t may also

-propanol (1 .9 L) at 0 OC was added dropw se t hionyl
particiater inddhe 2§dapt6femfmmtma) regoeNss. Ber 1Q0iten kingThesue-specificity,

surfaﬁ%ﬁi{ ﬁfo?e:ﬁaﬁfgg?c{ﬁgtf%gxag%ee du%‘ﬁg rfgg\t?eg ﬁﬁ%éesctof %r’ﬁro%uge genetic
alteratienp a1 @hgroells oHafrol dial. THEOS Wilkhoet e’ﬂ@ 0998)3@!&;@.3 &dll 10 protein is
and concentrated to renove npst of

the PROQPRROT ProHMch BSMROTAISad dupaehiah oR ?ﬁ'f$E|tﬁJt§ﬁ|55né@fﬁW celis) in
respu?%d“r?rax(xd lte%h A HONEhRISYIRER! ﬂfhqu ng {ééﬁ%xﬂﬁat\%\e&y 50-70% of

e mxture was filter
epithalas beltk nvihe érashed, brobobigl, aed ttyd)ncmndiies (;@L@nﬁniargxcﬁbidmclmg airways)

of mi er %@ altsagg?fge S’c{a,%e(glgfaglptpg?% prot%m ;13r02n§oter hasSaSI% been used 1o
expreé@@mﬁsg&é@ﬁrPéQuﬁ@'ti@@@@%Sec:ﬁérrﬁ’é’rm@rin %?%&)s&@%%@?gh%nn et al.,

furan- "3-carboxylic acid isobutyl ester
1998rﬁiawr@aﬁf 28aMy. 13 (287 g, 1.28 nol),

An mcitfﬁg{gl% e%bwﬁquﬁgfﬁ%%%%%mg uas%'dsx%& %hg In%d% qu”%m according to

the sn&@adt;cEEEHﬁla dyB95.1Ppromoddr. Mple, cyb‘l%e@éhélbs & ?eﬁ@ﬁbﬂﬂsﬁ S cytochrome
at 0 0C was added tri e:ﬁy{I am ne over 10 min. The

P450 nm@mr%xmaaw s¥am: o Thar mytashraman§450; menp-peygenase system
C( d t a 0

repreqerithal fdbr MKIOHES ChadiBslontTonl et |98 Mg ivionment,

Consmwttrig et ef af 2dbptiveen cespinbla Ghownbd biyem cﬁr@ahi}snﬁfﬂﬂiowmg exposure o

fc ncentrated. The r si du assed through a short

e B g S T & Qash e SO A A R IPAIS 1 3)VaTgHY of essental
d I a

hous@lléé%ptrlgf ﬂﬁé’é;dr?sd QBN 53%0&@%&3 cif gtércgg (horﬁ%}@es énqr?aﬁy acid

MR (CDA 3
oxidaften. @ytacmc@me{zpﬂr&% hewger( direJalso 4alile Hp, caldjysedttb activation of
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as white crystal (6.5 g, 99.0%ee, 87%. o OBu
.- VNHBoc Preparation of
W@ 3)08874860 t - But oxycar bonyl am no-t et r ahydr o- f ur BCF/BP2007/064433

carboxylic acid butyl ester (18):Salt 17 (33.9 g, 100
nmmol ) was dissolved in Me-THF ( 150 ml _) and H20 ( 150

) m_). To the mxture at rt vv?a% added solid NaHCO3 (

inducing eggnts1 %Y pardEylaponterest initbis regard irethe gylocbramae P-450 cyp1A1
S r

genehis e it sl APrBRARTE B, inHeRté RBhGxposure o

cigarsité h;rrteﬁceﬁrﬁd/bﬁ@h@icohstltﬁhatslmemfeginW%nWirEnM@ﬁtéMiﬁhGQnts such as,

wWth 3% CI 00, m and concentrated to
nicotifg, BRYCHRIE oS HaEaTBge Bﬁﬁﬁltetsa@wform@ﬁgp;mxun (TCDD),

t
et R CONARy O SERES, Ui Ay RGP dl Bt BEEipgat svtom i
that thete tshesseinkally eomkmm@dawwth i dive UG0S if pr@@ieﬂ tHe ability to

fine tgge g%?t%?e?xp%%%s(?%n gev%g og@@{]sta ? b%j%ﬁé)hr% e gose ané %he naturg

of thd (RRluchd 5?69@ mdee% §ev’ér§l stabiiedmelieostbwn that the cyp1A1 promoter in
H- benzo[ d] azepi n-

transgesia mpiaads @t%ﬂﬂ@ﬁ?ﬂ/r%ﬂrﬁﬂw&rﬂfsoﬁfls%@m trved speciic gene regulation

carely BUSY SBheslf)on 19 8L iRa o 30 SBod g omy is e

expre&]s&meiof nyﬁ?M amduneed bl Gxgosdre & en@irdtté Rmbie, (lt ﬂsOQIso mduced by
?? - 10 C was added dropwi se LHVDS (87 0

vanoyshe }qﬁnnrﬁe@tagm@pr)ts olfdf OPENEIUR. the@qeft;gttmoé d\%glopmg thls type of

cond“gﬁg?‘;geﬂgébésrgct: EQ %]’ ?%g%otﬁg?%&é%@@ g@@%rﬂ~8ﬁ\%egtai monitoring as

well. quench the react| on and the m xture was further

in pafgyltrathaliryRa iR rodesi agrbesai i Tr R pa iz CaRerising stably

intege@sPimednhernganie gehasr Waksiaadedsubd iy Ek;b:’%%sb?nocégs)ette wherein
and concentrated.” The light yellow solid

said ﬁ@@@%t@qpmsﬁém reRPseiR ¢@Bphses aapotynucjeptjdgu srcotingisan effector

po!ypgpepar g\[d?aglrtllt% fc%ntr]ﬂ %fga t;é@t@-sggmf?i’c '%(&l%t t}%rtzcuiariy a lung tissue

spem(t&bf&ﬂémmmdtﬂaeafmdémrﬁﬁf ﬂtesﬂ‘@'éb@tb/b@magrcﬂem promoter or the
met hyl - 2,3, 4, 5-t etrahydr o-

Suﬁaﬁﬁﬁbﬁﬁgﬁkﬁq Ale promptsy gr. arﬁraetqwdtt@@@ﬁntrﬁlwmeswo)ef lung tissue

specxﬁ_é’ ggtgéﬁ&%'/%tﬁp%ﬁa&% 6}9:% ﬂ)luﬁg_? gﬁb%“en(:éltq)se%%% ap, L example, the

RAIGThéhe esre$sion cfeahicholsubtivatad)sthe ree:dr@sscan‘mr@utﬂct of the first
enperature for 1 h and the cancentrated t

oxpres PN as I LRSS PTaHHC R BRCPaE BY 2 PalihiTadlitgunder the

contré!r‘@‘f éﬁ@n&dﬂtﬁ!&)’pﬁéﬁ%tét 'ﬂa‘rﬁ&ﬂéﬂy raOBfBrﬁ@tﬁTé’ ttﬁé’(r !s%éu&bl TBE cigarette

sl urry was I'tered, washed wth
smokgaréy Qnmerrmﬂéemt:e@c@nségtsemte stioh gansvé:rmamp:t@ the Cap’if-\‘l promoter.

9% >99°/ it P {i
in- et Sehadinkat 1 nyRRbR PIVAE 4 RAORE G P nian. animal,
particQtdbyty n@sdeetorbasinl &aiealintegrabd ihenhwirhbude Eﬁﬁgt@llel & first and a
aci d42% 86% de S- Ani not et rahydro-furan-S-carboxylic
secongt ieyP{epsiay, caseite, rmmreghcxsavtmﬁpnd FXOreRsirn Hegsette comprises a
poyrGOBLIAE Bl 5500 32 Bl Al Kl £ e sueh s o

examsma? (reldchmifingse hr144F1potexomummrmntuheusd>mmvefr a tissue-
é ntoth stlrreFI ensi on (exothermc)

specifarameseri 2 g KR! Ungnistesead TigPIRMQIRF BUEH aﬁegtwampie the
t Mo e

Ciaracc%lljg(gﬂg cﬁé@t |r§gwat§§bt ﬁ%ssderﬁaec?%g’tf;{m g?ASZ@ gr&ﬂoté? the expression

of whidhgisr activatgtbnytthe expnpesian Lumedtanmfdhe tfarst exmesdion @Bsette which

The reacti,on stirred for 4 h,. Wien
expreffign SRALOR TR SEEREr dUP e gRLRuES EeoiEnAeRasuch as, for

m xture is cooled to -70 OC. The reaction nmi xture is

distilled to a minimumvolune (~ 200 m ) while

controlling the tenperature at 70-75 0C at 95-1 00

nbar About 460 g sol vent s/ SOCb |s coI I ect ed The
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desired S-am no-tetrahydrofuran-S-carbonitrile, were
concentrated and to the residue was added 20 m _ of

WO 2B8/0H880The resulting m xture was cool ed t o OPCERP2007/064433
then 100 mM _ of 5.5 N HCl in n-BuOH was added. The
resulting mxture was stirred at anbient tenperature

for 12 h. The m xture was cot? ed to 0 C and 20 ml _ _
examplg, & Ci secieieinasane anﬁiﬁtr@ﬁ@ﬂmsgh@ﬁcmlaharmiwa@phde under

e RRLR oS8 gt S 85 R M35y cou

smokexdrriactres ot ware ozﬁ/nttsmoz&ﬂtuﬁnts sﬁch as, for example, the cyp1A1 promoter

et BB S Y S o 5L 2SS o poypeptide
in thd ‘Plo%;&&ué&i 3tdleO gmﬁ%iatr!yt bepcﬁgﬁmé&gj’e( éérﬁ?ﬁ%ﬁgg% '25’(%% codon or a

yi el
polyadanyiatipn szemmewr (an repmrtei) g@ze?%kﬁcwas(!dpatﬂd%méthe expression

cosa] P 35t o154 0, TR ho B9, epocaly

betwderl tHe2provhoter Bfidadd ethcblirighgolgensiesideabed i AGRKE S b%,l recombinase
n- butyl ester. A GC analysis should be conducted

recognifion SRRGECARGUER @ScDMEAMNE, /mis” BAR fEieeranitien sequences.
in a ﬁﬁt’@% @gb@cﬁlﬁw@ngﬁmééﬁ gi/ c%t}g)nrgﬂa Ihtéli’r](;)in O@Eﬁﬁgﬂ?@%e present
inventibn MrcNas iestrdbéxe heepiadtefdre Lotdprides i itAajehdrtd a9gene of interest

dded to the ester solution in one portion
Go'mwa&@i ﬁﬁ”?re%ﬂmﬁ?@jrl%ﬂ%@ e Yngrsupkressor gene k-Ras

12, R%ql elss3 TR WXt & @*SL\%fh@@aefgn{o? ﬁZ@PPé%s%F@eh@' He&fed on the short
hat tenperature for resu ng 1n-a clear
arm cz‘fdlhn@moaomﬁh% lscﬂruaramdesgnamlde@s 8p2208 9choawriod 2xhmple the Ras

] BERPUELI L B ikl OSSR LA SEHIG or oy otrer
gene NBacthAnbd Isagkblouyas Wwithe the %ﬁemﬁtﬁé bt&dergakeehtfon, which is

washed twice with MIBE (200 m , d' the resulting
infegrgéad er: the amr@@lsaten%@e cughdbeat ﬁdaé@ﬁv@wmrewecefmm the animals

oeraf ) Py BBt Acly SSEVAEP v R LG i sPiton of o

secorabeffectbr palyseptidt.i n 86 % de. Enri chnment Pr ocedure The
86% (e ester (82 @) IS placed in a2 L flask, under N2
In a ARgcdigs mﬁﬂ t g0t Inventiensdie aprpPnEo efiegior gelypeptide is a
L 0~Aho
reconfinge v%a“?ﬁ{e"“a??% CrbTRBHALdDoR P libibtse, by especaly 2
FLP reobotirmse andéhel gahe 2§ i0@résirindbe mmmahsl gehemecisoliaaked by short

oSG BRSBTS Kbl wion do o

interfdraOwith_thef ndfhRE. ei}h@sﬁbﬂd@ﬂhé ?eﬂé' 80 irRkread ?Q‘ti@ﬂ%@lﬂ/ loxP or frt
reduced pressure resultin ﬂg g (81 %yie
recogpiipnsecyignaes it cspgdiaby mﬁogn&@mmmen@eacu d n-butyl

The OSJ}? ﬁou@\oﬁ%&%grﬁ %&%lﬁg té th§ eogrge/%_pq Qvéﬁﬁ[}%ﬂn qu'p\{/zﬁflgg an inducible

promdiab| gadielievy R epamatdrondatible by cigareite smoke or one or more of its
-3-[ (5- Cnhl oro-t hi ophene- 2-car bonyl ) - am no] -t etrahyd

constft@ﬁm}s and aligsyersRGeifie pramgter, particularly’a lung tissue specific promoter,
)
ailow%gﬁzgéggzliﬁi_f?ﬁéhgﬂtiaﬁmg ﬁﬁ%r&uﬁb@?@%ﬁ% ﬁ’h %:Rgslq ?%ecg"r cesgg sontrofled
mann@B)pattididady & 4 lyrectiestief dprsifiodndcigandiensacka@ndntrolied manner.
mechani cal stirrer was charged crude (RS)-1 (84 ),
in oneReebbdiBdMht mh_hettaridfdp- BE8Acihg 12 Arahsgedzendf-Kltz WAknal model,
heated to 60 C and then water (252 ml_) was added. The
particiagly @ BoWae Madsh ineapWded 6OPEISIE to becone a cl ear
solution. After stirring at reflux for ~ 0.5 h, the
m xture was cool ed to anbient tenperature over 2 h,
and further cooled to O C over 0.5 h and kept at 0 0C
for 1h. The slurry was filtered and washed wth col d
solvent to give the salt ( 10 1 g) in 39%yield and
95% de. The salt was then recrystallized from
nPr(}I/vvater (800m_/200m_) to g| ve t he (S) 1 (95 g) in
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the resulting slurry was filtered. The wet cake was
washed and dried to give the HCL salt of 6 as a
wQ@ edoBownssh solid (66 g, 84%yvyield, 94% purity)PCIWERRI/064433
(400 M-z, CDOI3) d810(d J =24 H, 1H), 8.03
(de 82 24Hz 4(d J=8.3Hz,1H)
5. é = 1.0 Hz, 1H),
3(83)4 ( §F0\2qh|)19 azﬂg@ e@xﬁremn cgsgqtt% rﬁndzﬁ)secgnq;p)(pgess;on cassette,
3H) . Pugpatiat saf OfirsP QXpHé%é»Bﬂ BssBfe COURLEEEs a polynucleotide
reagent: To a suspensi
-chl or ent:m:ogharfefshrelﬁ“exwrl poigeeptide? bndeg the cob@®! df @i inducible

Et OA dded t t 20-25
00 oveP a0 m Wi Gt Tidutgan By cATe APV GRS iy “OrrRgmposition
m xt ur @x;‘zﬁ‘@%s@@a&eﬂrétoeﬁeé’tbk'x%c‘;)\}%%e&%é“ Qnéngaiﬁh%’écgr&d Expression

cooled to roomtenperature g) was a
f ol | owedsggiter heoraniiaes agi ddodynud eCé@Berer&D(dm gp isecond effector

For 20PRURRAT b BaP T BRU/BF o kFepttis Bu0RR ot s xpression

added shaviitte is Qﬂiﬂbé!eﬂigbﬂlthéuéﬁar@@:ﬁoﬁtmbﬂ@ﬁ ot PRt expression
tenperature for 10 m n. The organi c phasewas separ at ed,

mshedCﬁﬁQQﬁ%% NaHCOB ( 150 mi ) and 5% NaCl sol ution

(P9 hlBRpP AR SR 380458 SSBREGRIT L EL1L o0 B genomo of

f urt heenconoehprdtcedartyoa mdl@@ byl . To the above
solutio

qui v
the i xz’&r’ga@ggc’gglW‘glgl\gta”rdo%ﬁﬁcpgﬁ@(%?%?% Cﬁ%%ef? fpto a fertilized
2nd then oot es SPa% GRBSIISRI FENEIRRL, ©) Las added
dropwi se t o- Hansferrinththeplarilized-ege ahitdisingesaid aixpiasgion cassettes

wes extr act 8 C LT, Bot GaPT oo sty Gy herein the
was separ at ﬁd}usé&%@@ﬁhé@ ;ﬁrﬁgﬁ&/mq\laﬂm 5 iteFnative and
concentrated to - 100 . To the residue was added

heptane ( 16n#PIanting fh@@wmgmﬁwntn@kﬁ%exf«wsmn cassettes into
;: lelt gr eg 9;;8/3 s%%dﬁ??eiw%ﬂt rn%lfsg::r g@{ﬁﬁfgc%gfggégipg?igstﬁ%gg{’ to develop
of (S)-1 vi atoaisymmetrl c Hydrogenati on of 6H cl:

n@1 G 8oty Riratii foral PHOSR 4 doles ARCRMVBES: 500
fan 103&13&1@#@%?1@%@@959 ?fﬂéé ﬂ*fd’s%%@)_'h ?g@@'éﬂ%tﬁ@?ﬁ rporated into

cormpound 6 ng
m xt ur*éﬂarm‘tm‘m ﬂ’t&a rs&and@enom@esemmmzamdﬁe 100 psi
H2 for 12 h. HPLC showed conplete reduction of the

in ondaerbbedibemd, aTosttel fdrxprodecingsa ddoedetRhRehCn{zt0animal model,
L . The m xture was fyrther stirred at room
pamotrf%?r#as@r@@a%mmf{?i’ﬂsmwg@ CRPWFISI% h, then filtered,

ﬁlgﬂ C&BG@H&;’ at 8t lxpPb v s@onﬁ)lﬁa%séﬁéfpé?ﬂﬁg ée?%) ot exﬁ?—:’s&@n cassette,

C sho 79% ee. Preparation of 10:Carboxylic ac
9 (3.wHergin saiddirah®Xpressios w@eretmsodipsises \aembiy:mucdegnde encoding

L equ el Ekelt pERTbHSERREBLINE ol 858 idluninip pramgter, which,
eq) mmrm'ﬁhogphﬂm"ﬁdgﬁhg é‘wdbf %ngﬁ%sﬁrﬁ“%xb%@es a first

ww, , 7.0

g, :
mi xt Lﬁf@%%spgb@?ia%e aBng oﬁﬁt@ﬁ@é‘ﬂaﬁ&@@sﬁi@ﬂ ¢@s9dtie. cPmprises a

t he ' ?eﬁ@@%(@r%%;%qn@% éétdar%ggeﬁnﬁc}o rrp&? g;?%?t}éj]eowﬁ%é%e control of

resula ltlsgumsptausf e masndbf, rﬂ‘@deaprssefdm&f fvaiic® 18- ativated by the
showed 88 A% conver3| roduct along with 12%

i xePRAERAT REOdupher ’??ﬁe)&“é?gx%@'aﬂ@% by addi ng 40

m _ saturated NaHCO3 sol uti on and then was

concentrated to renove nost of THF. To the residue was

added Me- THF (40 ml ). The organi c phase was

separated and the aqueous | ayer was further washed

with Me-THF (20 m ). The conbi ned Me- THF extracts

were washed with brined, dried over Na2SO4,

concentr at ed, and purlfl ed by coI um chromat ography
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eq) in THF ( 100 m ). The m xture was stirred at room
t enper ature under 30-40psi H2 for 12 h. LC showed
wae eovploatseconver si on and no trace of over-reduckPI/EP2007/064433
by- product was observed. Note: Around 10% of
8- menbered ring by-product, Y\Q»: ch was generated from
He% reacti on, was seen. The'm xture was concentrated X
arl@) plipR$ieEin®a cRPRMAIUh P nEtBigEagRPYPRIRaRtem cells with a first
hexan = ' I ogenati on
or oaugieeen eibdid ahl HABrkGeiERE R e S
hyalr ogientifyirgn spmodusxt ambibiRic( 8@&nm coil atividigOEaidadirst and second

added a solution of NaOH ( 1, .98.gq, 49.6 mmol) in

wat er STIESHPN | cogRetls; xi’\ﬁé@%ﬁg é‘fq‘Pr r&d &enf’ﬂgﬁn by homologous
t enperiMitndin:2 h. LC showed conpl etion of

hydrol ysis. The m xture was concentrated and the

r €3) dineeriing 3aié aekintoia monse BRRY@50dL) and wat er

(160 : - | rated and the . .
o leofiovring efelfiellnd, BHWpy B\ BERERR 26y Hicp g, the ransgenic
conmbi medsdecttidings wrsheshiwi indak deséribdiPhedeln behired

over Na2SO4, and concentrated to give the crude

in onBrarb6din{ed Othe, f_ir%ﬁe%g@é@lon 89%cyieeA sl 1185 s@corf leS?;W_esgion cassette

solid. Preparation of 15. A mixture of racemc amn
accorging ®. theginvegtion andlas desagipedriereinnefere sreaboth ¢campdsed within a

o 0.75 eq) in acetone (90 nL) and water (9
smgléﬁg&%@o ealeéd to reflux to becone a transparent

i endfiel oo ety S ke el TR B gl Featiiapg he second
expre@biv® easRticoaRRGalngY teiid pRHIBA! AndMakhyddrfeaendréif before may
, 50.4 %yield). The salt was further crystallized

each fieoRiesERhNHI 8 vRanaraeoye@oe ordeeuleiang tiensferes ti the ehimal to be
, 0 iith 97.0 % ee. The salt was then
varspl 8P St

Wit h (20 nL) and Me-THF (50 ni). The

Me- THE .| r_was,se ated and the aqueous | ayer was,.
In ongeBRoAl e RETHA R0 E o e A pop 2y Blarggimal model,
particoRsiyedma ks nb@dsea,e{s(p%@viﬂbai,c@mgﬁ@ir@/er Na2SO4, and
concentrated to give conpound 15 as a yellow ‘
ctdist aPTavifBng @n gxpressionscapsefieccampiising & geme @fintessst targeted

yi el d) ., «Pr y . -1:. The i di;at e,

17 i REBRERA BbodbnBBh, cliehiad patB BBk targetes

3HCOOH70/ .tr&osgomlmf xmtg;?;tﬁumo?gﬂs(ﬂ&ﬂe;r«)ﬂla@; ?]32\/\@:_55 fagidedps3 and Rb,
oHCH%) . o W, .5 mmol ), The m xture was

stirrelf S%e*@g“%g,e‘f’%l‘s ﬁﬁﬂﬁedath\ﬂcﬁ%m ROSPIENERYe a

yalhl o ki 0 t. i ol Lt e | :

gy SuR xR PE5e T L P Fefihg of an animal,

room t papieulariveembose b mi n. The aqueous | ayer was

further .washed with Me:THF and . he conbi ned Me- THF was i

washed i CRUBPHES THEP i R ISP bogHaE S RyTap Sgosete into

conpound IfferfiiedaReuse kS icHuibstheys cg,an%r%b?@p' ,

98. 2% ee) was dissolved in MeOH (20" _) and 10% Pd/C

(200 ny) wastragefedingrine feritizedecggmeoniaining daiat expoension cassette

t enper at ure,_u r + Psd 12 h, filtered to .

renmove Pd/ do gﬂ% Ogﬁ%én rgr%%gf&ﬂ%gg}r@]taa‘l&@gi%smouse wherein the

purified bymeoakdeceheeprboaampby in BeOfedrRhtiviN 0. 06

v/iv)/ MeOH = 100/0 50/ 50 as eluent) to give the ‘

ani | i ne conpaualangng the embye epnignmansaid expogsgjon cassette into

(400 s, CoROCepgopsHl iolseZind g, Bttt to develon

1H), 6.49 (tdderd; = 7.8, 2.2 Hz, 1H), 3.07 (m 1H),

2,93 1 2. 60- 2. 3H), 2.30 (s, 3H), 2,1 8
(@), %E-%QW*'@% ¥ -?Efg”?ﬂg?efﬁ%?%@%&é% geﬂéfémw@q@nydalcwnd
CD30D) d 19.2, 35.6, 47.9, 59.2, 66.0, 114.4, 114.6,
13 1.0, 132.3, 146.9, 147.0; ESI M5 19 1 [ M+H].
Preparation of (S)-3,5-Dinethyl-2,3,4,5-tetrahydro-1
H 3- benzazepi n-7- yl am neresol uti on Preparation of 17:
To a solution of olefin 6 (200 ng, 0.92 Mol ) in THF
(2 mM_) was added RhCl (PPh3)3 (34 ng, 0.037 nmol, 0.04
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acid are dissolved in 150 ml of 1-nolar hydrochloric
acid and stirred for 1 h at roomtenperature. Then the
WO e@8n74380 M xture is |yophilised. Yield: 2.5 gpCT/EBD07/064433
% CSHONG3 * HCl ( 167.59) Mass spectrum (MtH)+ = 132
(e)
3-(%1)55 br onno-t hi ophen-2-yl) - Ehr bonyl anni no tetrahlyd,ro
&) an-SRle@ingoligm éheaar@g@mmgc? 1hose whigh have stably incorporated
- br onmo e r y a
el orrg?re ?Iﬁé;ng&;?@écgﬂ hége &) m%&gép tgkg;,zeg with recombmase
t hi onyk"ecmgmimrquuetdmestl rring at roomtenperature and
stirred for 3.5 h at reflux tenperature. Then the
in oneeacibbdimenix aunethed dyapardicety borasgRess nod-Hurgar Hhiflal model,
Q 3- am no- tetrah dr o- f ur an- 3- car boxylic
particéary s IpuSeHTedelg s %rpgid@ﬂs%mm&mn 2.0m (14.9 mol)

(ng@ ZB’M‘?@ Bh AERM EAS LRI 8LeMe &F iRtePedltargeted with
L/, o teice vkt haneeet h?,dc@mitydn) seéqfdnees ppatietiamadboxad fargeted transgene

stirri refl ux sti,rring. ., The ,
enct VORGP i 3 Fkarbietar 18 o Toxecioq gt Kbmingerein the gene
TEA au%"-ﬁdnﬁléd%ﬂ'@ﬁé r‘é&o?ﬁntsbﬁ%eﬂﬁ@ﬁ@és‘i‘d acid chloride in

50 mM acetonitrile irred for 15 mn at refl ux

t dhpeiransipetinghda t Repulation eaf sinouby eobrymrie stem cells with said
_terrpeé%grg%%m'ggggdﬁgle m xture i s evaporated to dryness

@ residué is combined with water and

2{¢jo| @entlyttigum maube rahieryealcuticen canthavas Géld\/\em‘ressmn cassette
di ethyl ether. The aqueous phase is adjusted to pH 1

wi th Btearpteddpe !twarﬁ%mtafrhcaﬂgl@g@us ferophisaigntate is

) nf et SR WiB et sh) o “Or Noss

( 8R0allowingMies repdting uambid H) gro® #I8r82Y grododingethe transgenic

' o oges%%ﬁaxpﬂltgﬁhgﬁn\éelww ang ggrggsgﬁpﬁ%]herem before having stably

Llﬂtb%dfﬁié&iy It tﬁe“geﬁworﬁé‘ttﬁé éi{@b?- interest targeted with recombinase
H benzot c/ | azepi n*-yl J-t et rahydr of uran- S-car boxylic

atgcpoaiticdesscnuencesy (2. 19 nmol )
3-[ (5-brono-thi ophen-2-yl)-carbonyl am no] -t et rahydr ofu
ran- 3-carboxylic acid are conbined with 890.0 ny
ina s(oéciﬂlé ambbdintdhT df anslir@htiol, &irdtndilsddthe h%%adtw&%r mouse, is

with stirrjing at roomterrperature and stirred
prowqqgml\@h{ﬁh Ahe $herRdigsxpresgiopxf ﬁgre@@mtynase particularly a recombinase

Cre BP9 St PG oL, Giparste ok ebls promoter,

partrcatariyreedym/é‘r proynbieat TBEGnoIEhe A @amtancmoﬁsed with a second mouse B
eﬂ with water and ?(‘%I um h %gen catglbonate
CO”’“’E%‘PQH S 9RO éacﬁﬁf‘faa? t%" 51 ITeRICERA of! IFRBE ggcognition
éﬁb gh Q%h%raa@é%cp& e AEFeR% GRh( ﬂtf&étd | ' ,
i di ? i gr onet hane/ et harﬁ%13 ?‘Otgé 0 t§é9sg’l%2 & Yield - Rsabso’f%(Jackson et
al., 20 ) o8 flowpd Rﬁﬁ\ﬁzmldﬁb (Meﬂﬂns{%lnmhahl, Qﬁﬁﬁ))gmdwreln the gene is flanked by
dichl.oro et hanol 95:5) C21 H24Br N3G3S (478. 40)
Cre rq\gggglt@ ﬁf:g% "‘MtH) + 478/ 480 (brom ne isotopes) For

The rﬁ@:ﬁ@ﬁ@%ﬂﬁm%cﬁwb&n&@@@m SndrexidEEinl thiOcroks aﬁ‘@%@l%ddﬁﬂw in the art
enanti omers, a conventional HPLC systemwth

and dapriipeddaiexamplmin Wagyaet abl 2062 Hﬂ@nlﬁ@l@ﬁngﬁba mcuse embryos: A

labordtol P BRuA 8kt oy ebo AR Pl P lora o of

In ond @nipodimene b titg m%ﬂlmsafmétﬁoﬂefoemﬁmu@@%\str@ﬁ@elﬁc ®on-human

16.4 m n. mple 2 (R)- and
aﬂ'mJ @5!0@9*{ palicHRgY 6. m’i’iuééﬁ"@%@ gﬂ Qrﬂa&e@@ﬁzﬁaﬁrwp herein before, with
y
the riddicanR L T e bR R etes, arording, I g igvention are
acid am de(a) benzyl
3-[(5-chl oro-thi ophen-2-yl)-carbonyl am no] -t etrahydr o-
furan-3- carboxylate 1.59 g (9.8 mmol)
- chl or o-t hi ophene”™-carboxylic acid is dissolved in 30
m DVF and stlrred mnth 3 61 g ( 10 7 nnDI) benzyl

~ L T T . o



m xture was refluxed for 2 h, the solvents were
renmoved i.vac. and the crude m xture was purified by
wa@e koosnrtsegr aphy (Method A) to yield the title POPP2NT064433
in 89% or to the follow ng procedure: To a solution
of chI or o-t hi ophene”-carboxylic acid in MeCN (0. 1 g
5 mmol) was added, TsCl 1 06 0. 554 mol

1"8”58%6%#@.%% nopshiugRan peimghaimudanpruRb or sansesulive cquwnsed on &
ing e Foled0of p2r B Ao FBkfon U8 sEAAES e betor
In omcemmdmmm fadr tH@ lpveriien, hedtsedgtnicSAoMBufrem @nimAl is provided,

The. reacti on was m)r{i‘o ed bé/ PLC for . .
Partiqyialy galhpRsashifc %N T§e{ SERGCIgYLY URkRgENIGAqUSEycomprising stably
integfdled 4dto%theOmdB88e Homd<G ﬁrsﬂ Uhd V@%e@&‘?da %XB&%QWCESSGﬁe wherein

reaction mxture was stirred at ambient tenperatur
said fsgcopd hewpr@ssinen cassritentoommtsesoar pniyneclsbdie @u@@hng a second

effecﬁ?%t w@b V\gg %S?SP It,qee'\@%q Oglaot}sshfg %eﬁ%lc-ﬁ%gn%it%gwcb as, for example,

the (le@%ewasmepgmaéaﬁdpm@ﬁ@t@edomﬁéﬂ sBFhctaNaiEsRis ol/at bdoter or a
and brine ), and concentrated to give

Drompt% fa%EfF%@lSe%w&ﬁémoS)f long §setaapeaics arqtamﬂs%pﬁaty@@ | and type
ol a

I Iur?‘ ?Eﬁ& égf’gegg%e%,t%?f‘aéoégk ptéhg@%’n%A Cé %gd[%’ Afther nucleotide

sequendd, owb:chhbiodkme%p;ds%mnb@h@lmnmeffd(bﬁaﬂrﬁéibwéﬁtxc%‘ such that no

expf@&ﬁ%@ﬁ ﬁFSOF{%‘Pfeék*QHWHF%W@ tBisrBRPPIiNdee Mogrinddced state,

and @Pﬂé’reﬁ'f sézﬁ%r@ﬁ@%ﬂ%@é‘@n%éé%bﬁ% cioﬂ‘?prfs‘é‘srﬁ gB? E@l’e%}’@é‘ten'izgdmg a first
resent invention. Solubility propérties o

eﬁec@o m@g{m@tl(ig)wrgie[ tise chhiveloot & dphmibl@-pybinoter, particularly a promoter

that 1§ RPN Sl Sy Yo g ddhieant 9% aPeBgpisssuch as, for

examatd, dthaimcge1/50| plainhdtky v@ﬁidhdlL@%ﬁ' mdu@.famﬁ 3é>®re:§‘ae%q lﬂ}@é’lﬁst effector
nedi a The tabl e bel ow shows the val ues of sol ubil

polypgpligeand SRPSNAS tl@egplqg;k [frsn é}nﬁe S£6%HI eypreasion cassette thus activating

cxorBgbh)rGRE SEEARRELy Bl BpRAL s BB KL EAIVAER forcrampe

a tumac isdpardsder genalsiifienstiie agqueosppresicr.gene K-Rakel HEtawTrps3, the
he v |l ues of intrinsic dissolution rate of the
WTH1 egﬂigi,g:tﬂoor a tumor suppressor gene located on the short arm of chromosome 3,

in an(§)ea3dé§|§n§taboé@'3‘p@'10§|%ﬁﬁh2asy e GRERPWY kAT =8sddaf®h domain

t et rahy

famliy—pl b{éﬁ%ﬁb anz@pdmgzﬁ%ﬁﬁﬁf&amhﬁﬂ&ﬁfﬂi(hmr&rqanﬁmq@am that can be
|ntrlnS|c dj ssol t|on

o B, YR T B Ao 5 Wb o
animd@$ geirloinel and fizhkeai Wshbﬁ é&&ﬂldlé&xo@%%rﬁﬁﬁé)@@' gr@@tbc_ﬁhtxon sites of

mai ntai ns a constant surface area.
the regoptingreePIdeincEinER sitsBat interfese with mesnor@nalmraswm of the gene

o m88eF B0 75 B B BB Lo AR At B8 M ccogntion

sequér&&taesucﬂ'hbetdﬁmSGDﬂlB cvtiveli éxra€€ad Wene tisd iahireglsaienome in the
pm Sanpl es were autonmatically w thdrawn every

non- *%@@@ﬁdstﬁf%@@ beenmen dnastvaled Upen ayessiond @esawd effector

| spectrophotonetry. The intrinsic dissolution

po yp?%tt?de&e/xpr essed in ng/cn2/ mn was cal cul ated using the

The offsppiagodt thid cnmnseewhmat camicy etheusuzli prmdtet sesdn rapm the floxed
i near .po of .the sI e of the dlssolutlon

targettf e sanufielsnd T Slgl i BrIReaeaRATSEIN G clRioks dmoke-induced

diseaésh. qm%ﬁén ot dERinBhehdEs %RQé@éj ke K:aﬁr BN oG 8ﬁé’@‘éﬁth respect to

results, it can be concluded that the conpoun

time st;;ggnqr@smnk@e@;pﬁewgh&mce recombinase Flp {(and hence Cre as well) will
r ahydr o-

I te
oty tf S pERG DL s e by e e i @S futation or
acid am de has a pH dependent solubility profile in
aqueous nedia with excellent solubility in acidic
medi a and a reduced solubility in neutral and basic
nedla due to the Iomer solublllty of the free base

" s



conpl ete animal, which creates a very different
m croenvironnent than is found during initiation of
WG pwsAadissd cancers in which a few tunor cells aPE&I/EP2007/064433
surrounded by many normaf cells that may keep the
i nci pient cancer cell in check by cell-cell contact or
paracrjne signaling. Epidem ) ogi cal data have clearly
aberafen vl @§cHhapyoings@veralepowisre Gelscaiuernh Ymaseloernasede and after
d f Pa c
cess g o et oA et R E R B~ T o B ECh R refiocts e
interraitteat akponseiof digngticanteke it slnﬁott@ﬂ@\/\ﬁmtcbaéurfactant protein A/ C or

bat ons of the integrity of integrated signaling
Claral g b RSoleiods BPePFisRaEdalin gt dar 1Tg YR b 8eombinase

Cre afh%' héﬂc@rtherg%?t%%@ eDch@tiBRI S - %‘&%@?ﬂ%{ Z%‘O‘httﬁfﬁ% h‘?the lung tissues.
I'ead “to the progression of Iungcancer
The taamsatcngr ofousgnean alsprizassed imgeoarate dmanagamcrmicel in n@wsch gene

oxpreillen 3B RE1 PERE b oLl i8] iGiemiebent bsLiBg s specitioty.

In onei @abedihers kB iisvdreidney ¢lethadhs tRerdiel SoalRd tor evaluating the
process, there is little agreenent as to which steps

Garmwmq a@t;entt'émﬁ 3reageBl O ABBPOBIHOH AV &l wctﬁpﬁ@sc@umn intermittent
f n
oxpofl 811558 BELAY LprShBARRNESARREERL SRRy evposing o
transgmmt enon- h'ﬁmzm |amsmirplpactttﬁ.m}i3bya tthendgaelc trbdént, | bid especially a
known about the eg events of cigarette

transgeik 819 R EGPTEROdP DG ST MYaIHREATbPE dessiited Rerein before to

an agﬁltlortdd?ﬁpgé;tu% Jelies %(r i'u%lf%ﬁ GRIC RuAiy § 58&5%%?? temporally an
even para OXI Ca , that the mc nviron

effectpr arptypueptld@ Ei)E] tgmmeesuqcifw mamnhn diih b!o@km@m mﬁnmmgtgeexp ression

or t.h ment. of tr eni
of 2 geffk " elk DRETERio8 bobbft BB lotoring The el Shasneiic tissue
of therafpRg! (iliUidevianimflant ddtegkihtig é‘eﬂdtélﬁ‘te%pélﬁiﬁétﬁﬁsam) comparing
abl ati on of genes in the iung 1n an inducib
the nymibgr F| arpetically ﬁH@raﬁoﬁ@Maﬂm &f sgeple &rpr mtr@ﬁtam aaxma! with the

numb%P%ﬁ’ t@é?tlc?a{hgt%ltoe?%& eﬁ? er Iﬁ&%@tqn Qﬁt@%ﬁ%g q\,/?{g%hlncgammai or

transgmtue(aulraal tbeaaed vaith Ewmtmgegeﬁt Svt(err@swmm&dff@*yénlfé\@k ti8% number of
The used systens in creatin

., 2004
transipfaee &ﬁgt h %\ﬁ&reatﬁaﬁ@g‘@ﬁ b b t&ﬁ@ttmléer@féransformegd cells in the
abser@C eMIRASenPhr Rrdat %ﬂﬁ@%@ﬁtr@ﬂ%}g&ﬁ? |ﬁ5ﬁfates : Lhe, carcinogenic
reconbi nase of Saccharomyces cbrevis
potentizheiibe desttosngiaviridar | y to each ot her. The reconbi nase

enz Cre (or F tes rec nation, vi
o o SR SHARb L e SR ot
carcirlogleRRIpbiexfal( e clggéﬁe)tte SeBREHNY é%ﬂeéét%ﬁe?l:@hét}fﬁent thereof in lung

orientation of t foxP sites, Cre may catal yze
’USSUGeSé@tJ@NBFGFMM @Fﬂ@h‘t@tipoﬁgamﬁa ﬁ@‘l@kﬁl ontq appessit ene constituent

[ f e nt.s | ocated between th
thered ERHRR, (0. SpHE0UR " BRPSRo o e HebaBrt SehehRan animal,
partictkariges itrehsigeniel rrentWoutt ¥pescigly bl RISERMIE niBMREL according to the
lines. The first transgeni c nouse |ine bears the
presephinyeptigjeaad @s-depsribed g’@@lﬂtfaefﬂteat@k@lawetamolmmpthe at least one
[
consiFL3yL Rl 9 ERISHEATLE R AN ATSE e et
polypéitidexieda stsuﬁ@aﬁmdnhea@&)@ﬁnchnmmdttva&ng expressmn of a

ntain transgene e ssing Cre, recombi hase.
gene Sh BESeRhu T RETY Reasts EDera Ut aEpERHaNG B eRESC tissue of
the affrRITOMG id&fyihE BHPISEY, rRY'S Rt A h
tra%gne t § fioxed grgn @e*?%t % and”éatﬁr?%’t §V) companng the
numbpgotgenatisally a!tp@dt ¢ellsl inra sainple foomtthsdreeded Etunnsl wuth the number
nt. .t o, note that two .regui renent
of e Blietedt BUS ot 2orsal Ry e e etk farAgenic animal or
Cre/loxP (or Flp/frt) system Firstly, the fioxed
allele nust be created in such a way that it is still
functional, and secondly, targeting of Cre expression
nmust be t| ghtly control | ed. Depend| ng on the f| oxed

™R I A o o ~ o ~ o, o o o



ef fector pol ypeptide under the control of a
ti ssue-specific pronoter, particularly a lung tissue
WG p@8i074880 pronot er that control s expressi on of PETIAP2007/064433
tissue specific proteins in the lung, the expression
of which is activated by the_expression product of the
first expression cassette whtch expression product is
transggyig AEiMBY trgaled Wil @ entticd @ggptievhersin bendiffererse iarthe number of
| i@ ) .
trans{ ARSI R B URERE Steg ARl leflc Yo e ARRLPRL fdfjphie cells in the
absenonst | tremntest antteatngamtewith a ntcetes tage®O) Indidades the carcinogenic

poterigfSFiSafe ok LR S BR P SR RoeRE prosent
In anbiMee BEHOE of Wi ﬁﬂﬁehﬁoh,né %gitﬁétl? & 'fbr_'&(\jlfkié% BPEPRLSHAF I Roversibility of

and flanked by short pol ynucl eotides conprising
the ewchgaRDiCOPretesss ioflutere byconbipgasie @r aoeipositire hoadoprising: (i)

en b LRELTE AebRAd  AOIBpoSRLSEFL A s ABSHEAE non-human

animdll particherignd frahsg@es et@edtnblihespmaliynsierysiiahfudtUbccording to
becomes inactivated upon expression of the second .

the pegsest iryenpen ypems describeddmrebhbeigrerinihergemeor composition to be

oA P, ERTSASAEE BT 2014l YL s causin

genetic absgeativre withisehe aeils iof iangpetifablissuendfege aintdal, kv iddmgifying and

nmouse genone a first and a.second expressi on cassette, .
deter(Nung; T %?rb%eoﬁﬁegﬁﬁa%%s@n dissoatniies cOMASHER Lfgthe transgenic
animéloﬂoyméﬂag@ht de (%aﬁgcgéifﬂ&w 30 SSE QB &,g(a@[ cB tp\éﬁﬁﬁtﬂh@enumber of

under the contral a tissue-specifi ono
genetingllyiadigred collmin ampniple Suem dhe dniermitipntyrdtested bestt animal with the

B bR EASERS! SBre KPP PR S0 ShRHBE S G ot hac
been bliseoksn @GN LBIS[ivV rﬂie@ér_nﬂih%g&%@@%il};ﬁy&‘ﬁ’ié’&aﬂ%ﬂd@l@ﬁm hi@@ess.

~such that no expression of the effector nucl€otide _
In stifcanpther eompadimenpr Brpteyentient Felatesnta mdueethodt &reevaluating the

, : s
rover8Bfi 05 e dacil WrotEHy FRALEY, PG s iRl PRt Teast one
constinerdrthehef dondmg tisefe aoniprdirg: §l)enfeneltntly, exposing according to a

r.ticul ﬁ\rl a . pronoter that js inducible by cigarette )
defined dile §F ‘E‘S/a/'%n@eoFaW®‘%f”QW§U@éﬂsﬁm*m?énpgﬁkﬁﬁlaéibf, the transgenic
rod ! f f i ‘
e e g AR oS Bl e i bresent
describegr kysirohelons ¢ecigaretie snaue vatd agleaspoes sioostimknt thereof to be

SECO fector polypeptide, and a gene of interest .
evalu3 81 Bl Byatn el et sbe Geffe Srintigest thus causing
genstl ASSrTARMS Wikdh 188 Rehe of Hi drblne tised ofhdiRidhAe (ifERRRtifying and

of the present invention, which is integrated in the
detergiling | sid) cIeseic apleratinnee d Wy dishertinyied yaxposees: indebe transgenic

s BPERHI, SRRBEPRLR0G3HE BB Lo IR TEMIBATH b0 ovalusted, 1)

compexpy eissinumindr dthgegsttalipfalioné@ et i$uchambid frohe th&intermittently

is actively expressed fromthe ani mals genone in the
treatedJigst gatealgvidh dbe nusieryelcaliwredi sallstinvasempipdiem an animal at a
aiven K38 848] ¥Rclihcht 8o SRRACEELAGH s ALY AFPULGENII Feversiity o
the caroinopemmamracessal , i s provided, wherein the first

expressi on ,cassette and the secqond expressi on cassette
The {BPSIEIS HO) TR PLIRd TRSEIRCCORBID B BieSPBbENSRIRD can thus be
used SOHRVESLIGRING Ble SRNFichhadFeR fai = Ne3EABc abBrrati '
) anotherggﬁegific gnbodinent of g%gﬁﬁﬁggﬁﬁi%ﬂgégak:ab@nahnns;n
cigarefieagingkerinducsdncaiginegenasinedr otbepdnsgages in whepatial- ahd temporal-

o ) d second expression cassette are stably
Spemé%#%épgﬁed in the genone of at |east one germine cell

of said transgenic, non-human animal. Optionally, the

second expression cassette conprises a further

nucl eoti de sequence, which bl ocks expression of the

second effector polynucleotide. The bl ocking

- o . I
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al pha and the pronoter of retinoic acid-induced gene 1
(RAFG@ ) . Thyroid transcription factor-1 (TTF-1 ,
weemdoTssof the Nkx2.1 gene) is essential for PCHREIOTIQN4433

nor phogenesi s of the |ung and enhances expression of

surfactant proteins by alveolar type il cells. T 1

al pha is a differentiation gehe of |ung al veol ar

epithelial type i cells. Agquaporin-5 (AQP5) is a water
EXAGPRRRe! protein expressed on the apical surface of

al veol ar epithelial type | cells. RALGL is a gene

specifically expressed in lung epithelial cells of

bat h, .t | dt I, f h t,of th .
Exambloct Eomstrfidion ERExnrsssionSashatiad tt RANCide sfogsion of Fip
For the iagcRiesspteddivierti PR and,Rescld befsthaisl nudied gtsndam rDNA

conprises stably integrated in its genone a gene
techriigias swnh aathose gesasiopdds STampbsll ahalcHOPE ardiyudiag efl aby2001. The

‘ opd o, ,ypeptide. . | rticular, a

e (EHSABRECRY FERLEBLCoROLYRAE! AE GBI aBgter ana e

metakdthbbyine (T aipetyddehnglaitibs gRleieed sUthShal 868ihgNsequence of
cassette and a second expression cassette, wherein

Fip T%%W“@%%%ﬁ&’@iﬁ@s‘ﬂ'ﬁﬁéé@ seniral efdhpindusdblg promoter.
pol ynucl eoti de encodi ng a second effector polypeptide
under the controi of a tissue-specific pronoter, the

Fip cBRigy ssaimplified byhPCR fremaplesiid FO6HLR KBera Brikgisdmnd cloned into

0B B3 iikodin) PRaai the R BaBERAE FUIFSEI B pdece PBSTBS-FLP.
PBS185der P thgyRethe EMY pramdid ued hLF d?giﬂrg)é@fu%@ é’l“itagﬁw%' House MT-

sai d transgeni c, non-human ani na Ises In
1 polyapemndatiorysiie isf furkasr digesie@oby, Spdli ehdi Xheinteegrliatieate the CMV

L.t ' ' in.a ti t.ate or_.actively .
prombfbe SSBBALT e 11T AdIn A A K5 FrofioBE bfBining regions
exon Upsmd @xpr &fsstan2 s iddigteticRonth Af freglzer Al ¥RPRH AR bBS185-FLP.

anot her enbodi ment, the invention provides a
The -4k dern A 1-hthransaanefipament jsaagnaratesy by Hincll and Kpnl digestion

i mHde o] | oSd I BNt d.jnt
of pASISENIA1 Aol TSR, SN SIS nertea by
pronugtes meicroisgictiose od ridritixpd es=iytes (ASBRILS & Icanpnalspsvith CypiA1-Fip

ol cl eot j . de caodi ng a secon ffector polypeptide
rans§Hiel ! R@SRE CBRD0R & S5 aSesh B HG1E Oprasioval L propared from
tail bi@pdiegnal 'y, a further nucleotide sequence, which

bl ocks expression of the second effector polypeptide
such that no expression of the effector nucleotide

; CAH S, LS pronoter in the non-induced state,
A S'Chgﬁ}?lﬂ’\%hdé%@%ﬁ é@ﬁh& \%C?%rtCO&HPEE@i%Y?%' s@gi”ieeﬁcorrpri ses a
pol ynucl eoti de encoding a first effector polypeptide
under the control of an inducible pronoter, which,
Exampie i Gensiristonyofexpinssiom gasgetie 2foreapditionalrexpression of
Cre €xpression of the first effector polypeptide,
‘ activates expression of the second effector
For theodoruituniadl exprieasioexarfriean ynd Bsed & firighttsshikaspectficqiromoter SP-C
, tag S congﬁFipﬂﬁssLon cassette, and wherein said _
is fusg Hs@&%ﬁ o rRHYRRETYAHIQRaPeayRiIces cuiah | gresianded by Fip targsting
, e oy IbSi g€ -
S T B, PRIt ads Kb iR e iy Spandard 1DNA
technigere resich lashdaduaibedt farsexactple einyHexed es sbd SBBam Wiidtt et al, 1998

eng i he non-induced state, but becones
DrBeﬁW&%gﬁégﬂg% upon expression of the second effector
pol ypeptide. The gene of interest may either be a

native gene which is Eresent in the genone of the
pBS18% imdigenied, bynopehrnthihahiongliminets therChiVepraiodensedquence. The 3.7

o ] S8 Pl DRBIREE AL BUHR, DB T rossge sP-c-cr

techni ques. The gene of interest may, for exanple, be
a tunor suppressor gene such as the tunor suppressor
gene k-Ras 12 (Jackson et a!., 2001 ) , Rbl or Trp53
(Meuwi ssen et a!., 2001 ) , or any other gene that can

- o Y 4 " e



Furt her conprised by the present invention is a vector
nol ecul e conprising a first expression cassette and a
WG e@endisex pr essi on cassette as part of the sanRCWER100T/064433
nol ecul e, wherein said first expression cassette
conpri ses a pol ynucleotide encoding a first effector

pol ypepti de under the conprp?4of an inducible _ '
vectopy d%é@grbp YsIcERClagen dqonRtRiBINDAWODYE siiesiindbe isageageentation (upper
A0 L b e Ss firet. ef] r..pol id )
Casegndgmﬁééeéé d @%?esgl%b&ﬁ c%éaijé} t eéec r?%F Fges)@a};} %ase) (5~
GAABTIT WA EDC CEA BT OOTA T CRATNG TEMAESARA G TV GINALET T Clgatagt

aaGARGT EC T BrC A TEcTa ARG iR adangtRacTTo )

(SECPFEPNI‘@t’El)OSnd{P% édrﬁéfbn?é%@é@sa{g% _éa@%%és‘?ze%{] annealed and blunt-end

particular, e Invention‘relates to a v
clonegigneciieds P-whEreivactoneT lse SHHTre SIS §i-0ne vasketd bnearized by Hincll

Lses a furth | ynucl epti de, .whi bl ocks
and KTRILERR® ot he Lol R BOLUMEINAG BEL: PiEReferolifianked stop
codognizeduomed, Che idveitingie PE6MhECSeauBRES OhnaDltBBUlBouse MT-1
rising a first expression cassette and a second

. conpri . i et ]
polyadgpylatian opile sfgeisodatad. purifiedt andeininoied viete dhe fertilized oocytes

GulL e e el N r [ C ;
(o780 T e B dIOE TR A T R RS LR BEhpfus pa prepared
from @ilbipepes.de under the control of an inducible
pronoter, which, upon induction by an induci ng agent
or conposition expresses a first effector polypeptide,

Asck@ﬂ%tﬁadi?gf%%ef‘ﬂ1 &8&&%9@5@&%@2@5@@ $€s a

pol ynucleoti de encodi ng a seco r pol ypepti de
The pldéi proveotssrinritguref!Bh caindsu thes pamnibiec qfrft, ehaboél Clara cell 10

opt.l gnal .a further nucleqt] equenc hi, ch .
protefly Y P s B e B COE dod o1 oot FbP G thale" aouaporn
5,Drﬁ@gbfﬂhmg;mge@gpression of the effector nucl eotide

occurs fromthis pronoter in the noninduced state. The

expression of the second effector polypeptide is

Exangﬁ)i(%i?,\f@eq%rgﬁoﬁrb%tf%ﬁg@%gggﬂ?%% uct of the first

ressi on casset further nucl eotide

Expreseipmeosssetiobi Tlankl Deks texpfassd dnood firfiermaesel the transactivator
eff ect or polxpeptide such that no expression of the

mousgy FERHENCRUEY EStGHESER R UNgitendart teainedipacterheology. Mouse

A proRdide8seEpdAdidhs @Qs'ibﬁ]%‘F‘%%céﬁ%ﬁr%se”ﬁ)éﬁ&%la@lf‘é‘?é&%ibﬁjﬁse Cre in
sequence conprising one or nore stop codons,” a

a lung disgaetepypbific inaniigoayhregdatesnbe a eigesgiier seokgemdudible promoter,

A ot her, .sequence capabl e of bl ocki ng expressi on of

paﬁmf%§y§ﬁﬂﬁﬂé¥%q¥%@%8FpoIypeptide and is particularly

In thi eafigdratitn! fige PIPTSSE0EIRARN! 8ard WehildlBkd by cigarette smoke,
expressi on of the second effector pol ypeptide i's

resultp| igcihed delationephing three Mitileoplyadendaliemcedguentes atret thus the

r | -hol ynucl eoti de encodi ng the second
emmﬂgﬁﬁégﬁgﬁbﬁgﬁkg@gﬁﬁge, nore preferably between the

pronoter and the encodi ng nucl eoti de sequence. Al so
nprised is a vector nolecule, wherein the inducible
|

co I
TransgepirgteHse Snierhipingg fiona cexgsessyi(ml Avt-Fimaneé SRt s-STOP-frt-Cre
i ' 0t I eS5; 14 [ : -
ice BOUNERH5aLy! 6 b CRbRARLESH AT oATBETHA Ry aarto smle,
resultpirothaddsletiors enthieabiop cassbte lsgrinancesaand widsythanskgréssion of Cre in

dependent on the dose and the nature of the inducing
lung tis§{¥ound or conposition, particularly on cigarette

snoke or at |east one of its constituents,

particularly a pronpoter controlling expression of a

cytochronme P450 nono- oxygenase, but especially a

pronoter controlling expression of the cyplAl gene. in

a further enbodi nent, a vector nol ecule according to

the present invention is provided, wherein the

ti ssue-specific pronoter is a lung tissue-specific

pronoter, particularly a pronoter which controls

expression of lung tissue-specific proteins,

o, o o s o



causi ng genetic aberrations within the cells of a
specific tissue of the animal, (iii)identifying and
wa@ledsnmssl ng sai d genetic aberrations; (iv) COPQHEP2097/064433

the nunber of genetically altered ceils in a sanple

fromthe treated ani mai mﬁthqthe nunber of genetically

altered cells in a _sanple frém an untreated transgeni c
Examplend) Toansfestioge of ca asicier coneprisitnonat geae cofhinterest (GOl into
lnouggﬁﬁt’ wherein the difference in the nunber of

ransfornmed ceils in the treated aninmal, relative to

A vedtbecomptising dhe geansifontarskt gach 3isi l0REB el BseResh of al., 2001) or p53

érzﬁfnent or tre tgﬁgtﬂmﬁth a'%ﬂntrol agent, indicates
and g EHW&%ag%rﬁic%& Mt PaIstpfcidhas deseribeihiss m@mple 4o Kwak et al
(200000 traRsreBied o BY SSEIMd fh%\’t@@#B ﬁﬁinbssténa%hﬁgngf&&ion technology

evaluating the reversibility of the“carclnogenic
to prpoducesa inpdee echibprisingagerits gencmepas igenenck amprasti taggeted with
‘ i.)_contacti.ng the transgenic,, non-hu ani mal ‘
recorabasa RGN R HEBRES CRBLRHIA JOSER  iBEaPRR rgmpoene such as
floxe®&IRES 1% bhfibked pBSNUNPRLC UMRASHIthORche iDeaBXad YAt & recognition

intermttently according to a definéd tine schedul e;
SequegnGos. bl ocki ng or inactivating expression of a gene of

i nterest thus causing genetic aberrations within the

cells of a specific tissue of the animal, (iii)
Exampslerd: iCrpissincgof Miristy AXOMgissaBd genetic aberrati ons;

S\(ﬁi %(), di scont i mg]iong contacting the transgenic aninmai )
Mousg; HSt‘HQS%%‘ieH‘t't MOusRpBsL PERUES AfisPangl daeedfspring of said cross

_ . ‘ . N i
cario R el b B SRR B o itoBldCacie B rtBrdsl i can be
used hushesty oblemitesmedchaptisesial cdgaatiplsendhesimiacathdiseiasas. aitiation of

.given tinme after. treatnent had been discontjnued, and
carciig PRt o Gire G S PTG G Eh sSsRcb h Bgeri s oiarette smoke
expodUreCefifte ﬂ&@emmﬂwgeﬁ?am REn&Y (096 RAL Wel) WM §ATBd ¥PSradically or
of insult to a particular tissue or cell” of the

temperalrindyaesuby agarettersreskepihe, genglior sutatiamok ebiendtiosdwill occur

oy 1 S5PSRE AP e LY B30 8. TREed N8P 208k o o

exposlirsemse expresdion nesy be rastoted PoriaH ireflsits 888 ttdsmittent exposure of
. opposed to a famiiaf di sease. Therefore, the
Cigar%gevwekswhsmeke&sh einfissatrctadt Mptale M & ofyClara cell 10 protein is only
L . o m Vi, : . . , _

oo T T, Ty B EEGRR o ROl CRR L0 Eh e weneto
aberrgliveisdissoerspatificallygavetdledsinike hayg 8saeed di seases

epi dem ol ogi cal evidence clearly illustrates that

t hese di seases can be consi dered as being

"reversible". Therefore, the present invention

provi des an ani mal nodel which reflects both, the dose

delivered and the intermttent node of the exposure.

In particular, the transgenic, nonhuman ani nmal

according to the present invention allows for a

ti ssue-specific, particularly iung tissue-specific and

tenporally controll ed expression of a gene of interest

caused by the intermttent exposure of the node

animal to a disease-inducing conpound or conposition,

particularly by exposure to cigarette snoke foll owed

by a transgene activation or inactivation of the gene

of interest.In a specific enbodi nent of the invention,

a transgeni c, non-human animal is provided wherein an

expression cassette conprising a tissue-specific

pronoter, particularly a lung tissue-specific pronoter

such as, for exanple, a SP-A/C or CCl0O pronoter is

conbi ned wi th another expression cassette conprising

an induci ble pronoter, particularly a pronoter induced

by environnental toxicants such as, for exanple,

cigarette snoke or one of nore of its constituents,

particularly a cyplAl pronoter, wherein both pronoters

drive the expression of an effector gene, particularly

Y S



second expression cassette, wherein said second

expressi on cassette conprises a pol ynucl eoti de
we@nmeni43g0 an ef f ect or pol ypepti de, parti cul ar| BCHEP2007/064433

reconmbi nase such as, for exanple, a Cre reconbi nase or

a Flp reconbi nase, under the_control of a

ti ssuespecific pronoter, par%@cularly a lung

ti ssue-specific pronotefRefaEmead.istf or exanpl e the

Clara cell CClL O protein pronoter or the surfactant

protein A/C pronoter, the expression of which is

activated by the expression product of the first

.expr essj cassette whic Xpression product is an
Eﬁiﬂ%ﬁﬁ@%?ébg, APERRIF ,*%%ghﬁéyég§ﬁ§4a reconbi nase such
Cam@ell 1% €4398! Reg@iafbR of E@Wﬁ’i@@eﬁ)ﬁhcﬂeﬁhﬁm \sgenjc mice: an

Teconbi nase, encoded by a polynucleotide unéég Phe
exquisisely sensitie an-othayienl or pet spedfic gpae reguibtion.w Gelf Sci. 109 (Pt

i N that is inducible by cigarette snoke or by
) %ﬁ@%ﬁmre of its constituents such as, for exanple,

Fishet BeaLy2In A [Adtionti] agdistotic fetrb586n Re! &Ricdf8nomas by
ni ch_ bl ocks expression of the second effector
reguigiinn plepi<-das franpaena intherpigsence aad abspase pLiumarsuparessor
gene&%%ﬁ%%??i@l@z&@!@é%bs' ng a stop codon or a
pol yadenyl a

I'on sequence or a reporter gene which is
Harrddostat e d9B8; It dney-epgits ekpiesessHtddensuighs EBat4.7K in transgenic mice
@g ression,éf the effector pal ypeptide is blocked, but
atienyiaigs SRy EREETe eSS BBUBIATERE R enerfbEnags ransgene
expreRIoKNEE¢ Blehderandy gkl d by reconbi nase
recogni tion sequences such as, for exanple, ioxP and
Jacksontetrabc 8gaT t Analysie qi durgeimaeminiiafion Bhd pregiesdionmarsing benditional

tr i - h i | i t th t
expres kBB DO K M e i By FE Ao Gt O como Poee
Kwaki 6tS:1.02000EG8n@aRey @ﬁgih@bﬁfcﬁﬁwbuéﬁﬂddei;‘; Rir 18X RBRhER Annue Rev,

t unor sgggressor gene such as the tunor suppressor
Physige §6:647883 12, Rb1 , Trp53, the W1 or TSLCl or a

, IPRHRSS n e rm

M5 o S4BTy 88 984 o b8 U g comrolo
sporadi; adivatien aflecKtRes Raso@s e Orrblgene dztrabs1-Ba8el y 1

., (RAS Flé in I%%Lng RASSFSA and RASSFI C, or any ot her
E\&'@éﬂ@ + RAD! AN & tfasopnisseahuglegies. ¢ faooeape. df 1ints

; e | H H |
St 9055 P e WHSBIYA £ 581 B IS RN P
regulaiableed el plysivlegical exmwession ioldydashatpabdiein utareeeoiesice. Proc

| nact.i.v up e ssion of the second effector
Naﬂ;g@ﬁ@%@é%%@%?%ﬁﬁﬁg' fic enbodi nent of the
TemahR\RRL I 9998, HreeGen A1 fftbASkIh oNAkNORRIISAR thahsBenic mi ~
reconblnase,@%%rticularly a Cre reconblﬁase of@gngfgcecauses

airway gdlghpnatiee mashceddpoerpsip, andbrnad fypaasepardvartess. J Exp
Med Qﬁ@%,BG:ﬂ erest in the aninmal's genone is flanked by
'S oTP pol'ynucl eoti des conprising recognition sites of
Wilmdthet 46 Cio9B} Gaserdilopt & trahsganic ok with Rt omct h
the normal expression of the gene of interest,
overexpiespion A thg hixgian igleriaukin: d dersnter anfagenigbaesein. Aat J Respir Cell
Mol BEIPEShablyaf rt recognition sequences. The dual
pronoter system according to the present invention
conprising an inducible pronoter, particularly a
pronot er inducible by cigarette snoke or one or nore
of its constituents and a tissue-specific pronoter,
particularly a lung tissue specific pronoter, allows
for control of the initiation of carcinogenesis in a
ti ssue-specific and controll ed manner, particularly in
a lung tissue-specific and cigarette snoke controll ed
manner. | n one enbodi nent, a nethod for producing a
transgeni ¢ non- human ani mal nodel, particularly a
nouse nodel, is provided conprising(a) providing a
first expression cassette and a second expression
cassette, wherein said first expression cassette

. B - Y Y




a fertilized nouse egg or a blastocyst of an enbryo; -

transferring the fertilized egg containing said
WE@2PBess8ON cassette to the oviduct of a pseudpQr/EPRIATI64433

fermal e nouse wherein the nouse becones pregnant; or

in the alternative -transplagiing the enbryo

contai ni ng sai d expression caSsette into a

pseudopr egnant nouse and aFld#sg sai d bl astocyst to

develop to term (c) allow ng the pregnant female

nouse to deliver progeny mce; and(d) selecting from

AR S ha e e Sl By Pl I F RiReR b8 ome a st
aRdoabéguased eREegBiohi 0asSHRY eRhe®in |Sai@NRBAROG ITERsion cassette

a nmethod for producing a transgeni c non- human ani nal

RORBIISeh 4t POBIUEIAE AeeRdNGoaIeecond gasieidealypeptide under the
COMRY) & 298 LM UBRRD, P ORAD BT RAAPis sctatod by ne
egresbionag®duet o hie ifiost sxpreesicascagsatteiwhibarexoréssar broduct is

targeted transgene . of interest such_.as fiox k- Ras 12
BRoqtasiaye sy tPage e COREOl 70 *P@U@F*géﬁ?@a@@r-
e recognition sequences; Sb) transfeqtin% a . _
&Eﬁﬁ‘%ﬂquﬁ SHMAL BSOS Vo iaiMs fl efPBBIsiagvFieRlysiteprated into the
_ ) oy L) Lo oni G
R A TG Ak i e decdi LB 2o iReRE, SARIYAAd second
gxpressivs  gassmte pniwisssogopslyneckotideatncoding dd second effector

L9560 PR oE oy e T S R PheBlAg dptonaty, a e
PlSEENd geblishdd, TSR BISCIRDLE R SG69 07 it sbBohd %ﬁse?tggl pflypeptide

i nvention and as described herei n before having :
pubihgd Nate@restion chéheetierter nhelegide ooturisiitamdiis promoter in the

, WL h T ' reg .11 on _sequences. .in a .
AR e pldr RERTURR. RO ! DS (5 Bstibe Bmprises 3
pdiyheciboides antdoddiora Mg exffechrppolbegttd nundircthd R@ntrol of an
sporﬁg%c expressi.on of a reconbinase, particularly a
BB Progdter. VTS URap FuSURD B @BilFeCan a0PEGR GarBRoSition and

Qi \E¥; = ' pr rit g Gulear | , ‘
R o ST b ik, J8ESEo (RE LG IR e second
sqrossionvasset® sotpriising exprassoroefitheseaoge Bfeobr polypeptide.
interest targeted with reconbi nase recognition
Acpreyeet; apandli acdading fd ekt 1 ad@epesing raasigeRGe@ERl into the
as fioxed k-qu_lz Jackson et al., 2001 ) or fioxed .
PHPERAETREY Felif $68naetecand, exyession casspéenwhRecigesaid second
PR B g 3, P RERBHIO BRoaih IS TRHIGEF polypeptide
werddr thacantroloftahisare-spendfiic pgrnotes dhe feapresssanmpdiewhich is activated
Na et al., 2002: Mnipyl ating the npuse enbryos: A .
Pabr apetyetiauRtacubi b g RXPBS OGBSI yHich expression
0866t isHrito88H HyoR polyhLeRRtBBRARIeMeN c8htrdiF an inducible promoter
i nvention, a nethod for producing a transgenic

wingiein savd eansgsn® anipaal teanprindsyinaitsngesemendetgna of interest

#ith

[ ; ILhe rek fore, .with the .
(Ol RS FBRECHT 1R BumalEe 8ie o abiadif siate andior actively
agressidnGoho théegdroveat ban bateteanphepiRed | iidh eRBression of the
non-h%ggg ani mal sinmul taneously or consecutively
SR tSpoyranigee vector nol ecul es or as part of a
vector conposition as described herein before. In one
R rRNEORBIR aBimal hecqondient icoalaina 1 rcomapyising stairly Hotegnated into the

Lol r QV4 particul.arly a.transgenic rodent, .
B oskBrl BYEE Bna g b Aiiet e BPRdel wbis said second
dupregyiat echdsatie thpABYS €a UpBIPABCIBoTidd Sdncdlith® HeRRBAd effector
expressi on cassette, wherein said second expression
rRoAgeRtide Wistep e entEolgd 1A Frseestnaciis asdeTRNG cpdienatly. a further
ef fector pol ypeptide under the control of a
ti ssue-specific pronoter such as, for exanple, the
Clara cell CCl0 protein pronoter or the surfactant
protein A/C pronoter or a pronoter that controls

. a1
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potential of the test conpound. in a specific aspect
of the invention, a nethod is provided for eval uating

W bh@soa1880 nogeni ¢ potential of cigarette snokePOI/EPf00Z064433
| east one constituent thereof in lung tissue upon
intermttent exposure to cigarette snoke or to at
| east one constituent there conpri si ng

(1)
NHeBPIRG FERYCREE Y¥IIR bipdleamgersien mbib® @ﬁaﬁn@ﬁﬁﬁﬁmr polypeptide
PAH ety ré%@sét&ﬁ%@Wbﬁe&@gﬁpéieog&é OS&@%%&JI’\L{%S?FOH‘]D{ET in the
transgeni ¢ nouse accordin resent i nventi on
a@tm-na:meeésstatdaecememgrebefm@ first cdxgasstioe saimieeteommpnses a

AR R 1 QRBHEG AP 5T CRRPSPIGE ardart L Gontol of an

i@;@hm@sﬁé)btcﬁﬁotw WhibNNGhdr FRMeLHEPRE iah zﬁdaﬁ@ﬁ@%ﬁenﬁ (?1‘ domposition and

bl ocki ng or inactivating expression of
pxrreseien afhifie &@uﬁﬁ@@ttyewfévﬁ)@mm@erremveasthw itk fiome the second

PRusBHBh: ASEE il bR araRyR TR st distnrpolvpepiice,

émd’)mt@ﬁ?ﬁ%&ﬁ%é@eﬂ@bﬁma}f cORpELEs ¢ ity Rricehed Qéhé ®f interest
in a sample fromthe treated animal with the number of

etk Wé‘&lhl s inlagsrted indhe frimahoeneme suehdhakil is actively expressed
reat ni
e R e, SEREE I e T R e, BRbRles dnagtivated upon
gxpresdon wirtier sefortd effesfior pefdpemides in the treated
animal, relative to the nunber of transforned cells in
Ah&zr&lgeemmfai taceatdimnto ehytdreabiMeRimaiit i &, Wﬁ@id‘ ®lthe inducible
ent, indicates the carcinogenic potential of

wtett@r@wwe dhe opxpiespieasof oilie @iestart welvpeptide et the first

c
e eseRECk 80 SIEM e b be P WG 3 stippaly imduced and
rarcienogsserdiapy oue dsackgoured aofivign @egtatlady a promoter controning

OB  o"BEhhBE oo Bh S oSRe e AU convonng
AQPReITR BT Y BPH1A PaEhE CthRR! ;)foﬁtottéﬁﬁ%%%@hﬁeﬁtogﬁme dose and the

but especially a transgeni c nouse according to
matee st they dpducing senimasurie seT ichaposéioai rparémdadyta composition

c{tﬁ% ﬁ@tc (%%'tetﬁé) gﬁ gidlr nag Ié%%rozwggc}/ta (gtnes ttLbEé’H%)SHFh as, for example
& Rbafesihdt iﬁlécteatfmehgegylﬁprN@bﬁrﬁé aééi?@&:lsw etrbh{éxtlbhﬁydrocarbons

eIIs ofaspec:lflctlssue of the animal, (iii)
4o 3% baRer @ eente (BAR). skndickierieated di¥ps @ddueans such as
| X of e I
f@*fﬁ’sh@"%ﬁ@é&tﬁﬂ# BB SETED L L eblPREHERb R e ™ Bne), et
iodivjuaeilp gr trhaiffaceri eomifinatiorst éfaald or mbteokshid ebhstituona.
sanple fromthe intermttently treated test ani nal

A(\ntitalmg,ghﬁicmnmat aefordingetcedny @i lise ipRedtdiTBlafnb | AREANN the tissue
given tinme after treatnment had been

an|
g@n@f‘@ﬁtﬁé@r 5% dmg U§sireResifin |¥3ﬁ§“@Weiﬂ§m§M&ﬁV3ﬂ gromoter which
i 6
emh‘;‘%éﬁté%%ﬁf’?‘re R 5ue SBetb o Bt SRS h Eighs that are
Sp@a:é"lcatisbek;m‘eysecﬂ the car ci nogeni ¢ process |nduced by
ci garette ) ast st| uent thereof in
und) s SoBE BB R bicisgial (SteNel AlS (ERTPyCallae: HRppIBtory and
accor dieRgirizp ﬁoﬂ@hfblé%dshtﬁeassct&?d&ta?nﬁiae thé ABEIS L 10 protein,
non- human ani mal, particularl'y the transgenic rodent
but es@%ﬁtdﬁrlyth$@ﬁ1rﬂaﬁf9@nlp¢0mme according to the

pre IV 0 ClLi her ei n, before

Ci giﬁebtaevesoﬁg'i%p g}eﬂ?fjceg% gsqs S )@6'?@?1 W@esr‘rt"{atcf?éﬁé’&?tem AIC;
to b iavisdtHa ?/ﬁd | dnd tygd aclkihg%miheligivgdlisvalidgs, for example, the
expression of a gene of interest thus causing genetic

aberr dfAERE within the cells of a specific tissue of

the animal, (iii) identifying and determ ning said

genetic aberrations; (iv) discontinuing exposure of

the transgenic animal to cigarette snoke or at | east

one constituent thereof to be evaluated, (ivV)

conparlng the nunber of genetlcally altered ceIIs in a



particularly a cyplAl pronoter. In this configuration,
the Flp expression, which can be induced by cigarette
wG@rmRe7488€@SUl ts in the deletion of the three MIEIWEP2007/064433
pol yadenyl ati on sequences and thus the expression of
Cre in lung tissue. Transgenj¢ nouse A is obtained
fromcrosses of Cpl Al-Flp and SP-C-frt-STOP-frt-Cre
mce. In this configuration, the Fip expression, which
AT B RCHARL MY aHR] B, S TrckERHy Kl WERroin the frt and
thepsexwidosifertoCpelypeptidengre ieconhikxseryp partitularly a Cre recombinase
ran;s_.fI ectson.of a vector conprising a gene of interest
'R FRQUE¥ s | A vector conprising the gene of
i.nterest such as k-Ras 12 (Jackson et af., 2001 ) or
poECkRigm Ccirﬁeawgéwge@ %a%.(t,arﬁbéfeyané SXBFASSIQIL Caghelle as part of
BrsehinkedediBr rRYBEDIS WifbkNAkaRS E@t é)ﬁ@@é@ioﬁgﬁs ette comprises a
transfected into a second nouse usi ng stan arg
pelanetlectide renaedinm| o dirst effectoupelyaepides eurdmpitiesiauatrol of an

|y eno a gene of interest targeted with »
rBubils PEIBORC BT Grort difishibn £ 5Br P ar sgent gk gamposition
easract@d 4 rimps esRetFUpblypeplid@xaddksias sddot A PE@fon cassette
p53 and Rb wherein the gene is flanked by Cre

FREBGME ifoRObaYGlertigs . esasting & Secord sifastpropolypapiide under the

) o it h
SNBSS RS e SH AR Mo ONG % By BB secuence
whizh micokst expsssiem @ndhe heeddrak esifdonsrogiodghepiie efich that no
i nt erest &?nd can be used to study_ nol ecul ar nechani sns

BIPTERYAD &F e SHERIEr iNVGIReEde ficsrESER™M this piosigieR irpthe non-induced
SRtCARaBARedston b ASP ITE6SR0 P 1R BKERILER YWdklict of the first
respect to tinme by cigarette snoke exposure. Since
gxvoatibnases#iep (and hence Cre as we!!) wil! only be
sporadically or tenporally induced by cigarette snoke,
Ahecgemedleculmdcatiding tr clalre g, athepginwhé! occur oniy in

sever al ximal ceils at each tinme of eﬁgosure and

pr , ! L
af t é) KELEHG BIPTBRIS 178 ERIBY ihe eyRiRsSIERHTd8g ediectaipalyeptide in
restor g fiMbic&Brd2fdreehssdieid A4 %W@Jf?—%@%t pRRASH W is strongly
cigarette snoke i n snokers. Since surfactant protein
A C oindgrad aarkIprovidep rassentialiys nonbyclexpurd sefivityy particularly a
lung tiss the, expression.of reconbi pase and
honce. PREGeR sBRSHBEr SR PRNISh o i SlaehERge MR Mapo-oxygenase
cont r obf @thrbmotdrecdrititdiiry sptessibalsr agt '
et al. 20 51r '?r ansgeni éﬁgResear%iﬁglcg,tﬁgﬁ?géZ g(??%rﬁg@??h promoter
et al .is dopgdeRéql He dasefancthéhavpime @ribeoinducing compound or

t ransggnl L.ce:  an i Si Sit] .0n~of f

yat oncrBpoRLPE: eBerEMY' 4 ckinbshfiCt b8 B ettg smoke or at
109 (Peatipne 261t 262&ithesikesuctt agl for sX08hie landudbbond selected
and ap{;gt o%i C re&r ssi on of |ung adenogcarci nomas b(vP

r egul atPoningrargu N aRQIYeYICi AlomaEC vaEGRRoEPAH) such as
absenc VRS S n V.

S aEe o HTRene HRRIFS) M %@g@?"ﬁfgﬁgggﬁn‘e}% Ang furans such as
expr eskit@shiofodideno-prdisxiB3TODITK dand batansgéthaflavone (BNF), etc,
attenuat.es, adenoviral vector-nedi.ated Sung _
i nf | anWIGHRTY N T e dhafligLent, H%t'%?pr‘gssqr@n.orHJﬁ?re of said
Gene Th&istitEnt§&mdl898 Jackson et al. , 2001; Analysis

of lung tunor initiation and progression using

condit herfiasuegnestisi pansiteniscada tstersnacif@eprsndey,. particularly

15: 3243- . . .. 2004: Cepeticaly.enaineered .
nouse %@é@t%ﬁ'ﬁﬁg&@gﬁ Sere%%ﬁﬁ?ﬂPJP ﬁiv'?”ﬂh@%ﬁ“%r‘%pemﬁc proteins,
66: 64 7e G2y prbastNtel afd spedfdilly Mpusssaapde! for

| ung tunorigenesis through Cre/lox controlled sporadic
activation of the K-Ras oncogene. Oncogene.

20: 6551- 6558 Rydin a, et ai., 2001 ; Conditional

transgeni c technol ogies. J Endocrinol. 17 1:1-14 Smth

et al., 1995; Cytochronme P450 1Al pronoter as a

genetic switch for the regui atabl e and physi ol ogi cal
expression of a plasma protein in transgenic m ce.
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10.

11.

12.
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