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wd\behid/e [ 0001] The invention relates to a prﬁ@é(@fﬂomoowﬁ

construct useful for cell specific gene expressi
nore particularly expression in neuronal cells.
BACKGROUND OF THE | NVENTI ON [ 0002] Neur ol ogi ca

il nesses such as stroke, epilepsy, head and spina
cord traumm, Parkinson's disease, Huntington's

di sease, Al zheiner's disease, anyotrophic |atera

scl erosis, and gan neuro&enetlc dlsorders have
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hi gh social cosEXPRESSIONINNEVRONAY 6BLEScare and

| ost productivity. A common feature of these

| [FIREHSGR THE POHEPPRIN| 0Ss. Many of the

aforementioned disorders are related to the absence,

mal function or ineffectiveness of one gene or nore
alefodb ndhe inveplinnarelates [to a prorpeieeensiontisefuh frapl wpdcific gene

Eﬁﬁﬁﬁf nervous system
HE§E§$K§ﬁB&ﬁplnvo vgém#ﬂ$ﬁ%%yg6@$91%ﬂ% expressi on of
a therapeutlc gene, has, therefore, been considered as

dﬂNQ tment of these disorders.
T%ﬂg approach ray négvéﬁgfggiression | evel s of

neurotrophic factors, anti-apoptotic proteins,
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[0003]  The unique characteristics of the CNS, the most sophisticated organ in the
body, presents several obstacles to successful gene therapy within the CNS. These
characteristics inclede limited access to the CNS due to the physical barriers of the
skull and the blood-brain barrier; the nature of terminally differentiated nevrons and
the difficulty of efficiently fransfecting them with therapeutic genes. Moreover, the
cell types found within the CNS are very diverse, many of which are critical to
physiological functions and highly sevsitive to any kinds of changes. This requires the
development of CNS gene therapy that is restricted to a particular type of CNS cell,



by gene expression in non-target CNS cells. [00041
Specific gene expression in a selected cell type can

we 2esduspisgd at the level of targeted gene del i
through the use of |igand-associated delivery v ﬁ’(el:/s‘/(;zoouoooms

that bind, via the ligands, to cell surface receptors
that are unique to the target cells. Specific gene
expression can al so be achieved at the |evel of
targeted transcription through the use of
cell-specific pronoters and enhancers. Cell-speC|f|c

pr ters a e [ he mary neans through which
6 P o0 PP b o RV eI o fengcge offcts oamsed
paby pawsleaprestichlie nepitakgt ediscrls, type. The ability of

these promoters to direct transcription of associated
genes is reqgulated by the intracellular concentrations
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cyt ok| ne-induced pronoter inactivation than viral
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Hlliﬁh‘[ﬂ{on of bﬁuﬂ:ér&i’&ﬁé width cefidlhr ﬁﬁ&ﬁdﬁh e & antibdss of the. transgene
spec fic.cellular pronoters is often Weaﬂ1 presenting

Pesade thetpispeaifieity, srelltspedific poomotes menegive a level of
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enhancer Viral enhancer
t e fpsived ﬁram gﬁ@bmmsmumfces; mayraﬂstsmquatth@didncaef aotivhting host
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specific cellular promoters is often weak, presenting a s1gmﬁcant limitation on their
use in gene therapy.

SUMMARY OF THE INVENTION

[0006] In one aspect, there is provided a recombmant nucleic acid molecule comprising a
neuronal cell specific promoter operably linked to a heterologous enhancer wherein the
enhanicer is a viral enhancer or promoter and increases the neuronal cell specific

- transcriptional activity of the promoter. In some embodimments, the promoter is platelet-
derived growth factor ﬁ-chain promoter and the enhancer is cytomegalovirus
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nucl eic acid nol ecule may further conprise an operably

i nked therapeutic gene coding sequence. [0006a] In a
WoRhsasgect , there is provided an expression y é?%éﬁmwmmwm
conprising a nucleic acid nolecule as defined OVe.
[0006b] In a third aspect, there is provided a nethod

of expressing a gene in a neuronal cell in culture,

said nmethod conprising transform ng a neuronal cel

wi th an expression vector as defined above. [0006c]

In a fourth aspect, there is provided the use of an

expr essi on ector conpr|5|ng the reconbinant nucleic
ac |“Bmﬁ%‘F"8c?ﬁJF ¥ 2gae eRirnGeE Glegisaty e1“i Y@Pﬁ%ﬂﬁh@ﬂma@ﬁdh 1egpmpinant

NEGusleioRiRid fdlecule! 88} IARfhed BB

subJ (gﬂé [ 0006d] | nﬁy fift I’? a pect oéghergq?g{e%rq%v pgu%f gene
YERFECcel | or non-human ani mal conprising the

reconb|nant nucl ei ¢ acid nol ecul e as defined above.

[ 0006¢e] a sixth aspect, there is provided a nethod

of [ﬁ)(}‘i’é?]e‘aswﬁﬁmfi [REPeety ﬁﬁseclﬁ Pm"rd@ﬁa‘ﬂ CXREESPIQR (vctoromprising a nucleic acid

neWwidévale as @efiief hbover onot er conpri si ng operably |inking

a heterol ogous enhancer to the neuronal specific

pronot er wherein the heterol ogous enhancer is a viral

- enipE0ock]n @ EhirdHs AR kiRfe is bRIIEE 2 Dlefoh 856G rdssina PEEROS n&lfronal cell in

|ncrea3|n th (%ranscrlptlonal activity of a neuronal

o p U SR BFHOReb PO GRS 28 i & PSBPHAl I R Epeson vecor 2

hetdefeliapeués enhancer to the neuronal specific

pronoter. [0008] In a seventh aspect, there is

provided a kit conprising a neuronal cell or

celidoobéiea fath A¥sE Rt Npry@addohe as: stehl éi?l@sﬁﬁlo‘ye%to? Qeknprising the
|nstrugt|ons to stably transformsaid cells/cell-lines

an&FoBRpad Surleic srdimisrilege definsd ghenetin s ponbBate ofe medicament for

ei gBithgasp@chal disbBRIESn aSu tgéét?V' ded the use of
reconbi nant nol ecul e as defi ned above in the

manuf acture of a nedi canent for the treatnent of a

[ Oi In &R R8RE, tHereds pl%'#ﬂh@ﬂraﬁs@erﬂe@éﬁ dr8h &fhan animat compnsmg

In a ninth aspect, there is provided the use
ﬁ“@%ﬁF@@§W%ﬁm@@€F%ﬂﬂ%§a&éﬁ?ﬁééxﬁéove in the

manuf acture of a nedi canent for the treatnent of a

neuronal dlsorder in a subject in need thereof.
[ 0988k} I ysigthagprch thespis providef e mesttiod of instdasiagithg transcriptional activity

I e60ATRERGRA! siREBE PrdnReRBSRGHL bikrdbl BAGANR Ihetgl%wgous enhancer to the

neuronal specific promoter wherein the heterologous enhancer is a viral enhancer or

promoter.

[0007] Disclosed is a

method of increasing the ﬁanscripﬁonal activity of a neuronal specific promoter
comprising operably linking a heterologous enhancer to the neuronal specific
promoter,

[0003]‘ In a seventh aspect, there is provided a kit comprising a neuronal cell or celi-ling, an

expression vector as defined above and instructions to stably transform said cells/cell-lines

and express recombinant gene product.



or cell-line by transformng the cell or cell-Iline
wWith the vector as defined above and allowi ng the
transforned cell or cell line to express the
reconmbi nant protein. [0008d] In an el eventh aspect,
there is provided the use of the reconbi nant protein
as defined above in the manufacture of a nedi canent
[0d084] tdan te[gﬁﬁlt AP, Bre @ PR ded iROFLASSE %ccoﬂx@;%?@xholle&léa as defined
twel fth aspect, there is provi ded a system
aboyecinghe mrgutaEFes el 7 mredisarapnt fer thei trsptment of aneayrasabflisorder in a
sulj8dt in ed BRkdor| 1 Ne conprising a neuronal cell-specific
pronoter operably |inked downstreamto a heterol ogous
enhancer as substantially described herein. [0009]

' if vec a.tra
[O(Cﬁefipﬁngﬁ‘g&hn gﬁ{eﬁﬂ{rﬂrlg}résa ﬁrﬂwﬁ%ﬁﬂﬁg §% nqg an g)ltpl‘ ssmh rv%cé%r i :&ﬁ%}?? agove in
they renufaturg of 8 medicatednt fedhetibotment #f mlrmlf dlﬁorderpli e suthijeet)in need
théegene in a neuronal cell conprising transformng a

neuronal cell with such an expression vector is also

provided. [0010] Al so disclosed herein is a nethod of

{0(50’8@]5& Iy Q&ltﬂa{%@a{ tﬂgr@ eﬂgﬁgj X i{ec&rﬁn&n? #&e%? E)ﬂ)res éﬁtplﬁ Iat%'e&‘rgnal cell

adm ni steri an expressji o
or gefhlime byt trpgSfﬁnmeg ﬂwtnekh antell-limg otithithe mtod asrotfined higove and allowing
thAEDSH PG her apeutip gene

codi ng seguggﬁg“ﬂBF%gg%% Q}P g$&%mght6§ed herein is a
- method of increasing the transcrlptlonal activity of a
0008410 22 b1t t risin r abl
(OUDR P R bick PR hirk AR GL pUERLS L i BREP AR o dctncs
ab@pe@tlm imanpfacinrstof me@aatﬁbttﬂﬂﬁm treb66:02 df thugrl dizortlers.

Schemati c di agram of the pronoter constructs tested in

the PG.3 vector: full-length cytonegal ovirus pronoter

0008i\/An 2 tewkfil aspastiteereis peovided g eystem fom rermsing (EMATEDhal activity

| wt.h. factor 16- r ono
i ? it ©F b Flp XS ok At B Sefipeob RIS oypesbly inked
doumemvm Ehdmﬂﬁgaius cileacgyas hfbistamtiadly dedeeibédiedréier ase gene
(luc) and the poly Atail (polyA) are al so depi cted.
[0013] Figure 2. Graphical representation ef the

[0009} Diseloaethacihiiv bt pxpressidh srebtor, aat@bgenif cdln@idRfoafing# animals

congpr | vt r ugcqn?}’éﬁlq‘\‘\{g?%%@/ @%ﬁ%@ﬁ%ﬂh{)ﬁg d&%&ﬁ%ﬁ&&a geneina

neuWraﬂ.cYcilZ:oﬂ@hbﬁg ahhsforniingod fdubdtial 4Ot Qkhia@ bxpression vector is also
provided.

“[0010] Also disclosed herein is a .method of treating a neuronal disorder in a subject
comprising administering to the subject an expression vector comprising a recombinant

nucleic acid molecule described above operably linked to a therapeutic gene coding sequence.

{0011] Further disclosed herein is a method of increasing the transcriptional activity of a
" neuronal cell specific promoter compﬁsirig operably linking a heterologus enhancer to the

neuronal cell specific promoter.
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Luciferase activity was expressed in RLU per m|ligram
of protein. 10014] Figure 3. Photom crographs of
i mrunohi st ochem cal staining of the rat hi ppocanpus 2
days post-injection of pCwWIE-PDG-0 -Inc. The
hi ppocanpus sections were stained with antibodies
agai nst luciferase protein (red) and the NeuN marker
(green). [0015] Figure 4. H gh magnification
photonicrographs show ng doubl e | abeling of

f[)g@sse (red) with NeuN (green) in the rat striatum
at ays post-injection of pCWIE-PDG--,6 -luc (a,
b, c) and pCNAVIuc (d, e, f). [00161 Figure 5.

cal n of tlne course assay of the
er a!] Fﬁ#u %&ﬁ Weﬂ’fﬂm%‘gé’ﬂ“ﬂ“ﬁg‘ ﬁ?sgedaq’ e PGL3
stvemm tfaliclengih oytq:mgmmims plbﬁloteil YCHW)] @mnnm\éaiatee&r@r @ene

Gr apni cg(fd‘mqwag@rﬂhﬁl tg%“é’fL“?o“l FI u‘rﬁ?ﬂ’g@ promotsr (PDGF-H);

l evel s for each of the pronoter constructs, CW,
CWI E, PDGF-0 and CWwI E- PDGF dri vi ng Iuciferase
expression in rat primary cortex neurons follow ng
adeno- associ ated virus (AAV) and bacul ovirus nedi at ed
transfection. Luciferase activity was -expressed in
RLU per mlligramof protein. B: G aphical
representation of a.tine course assay of the average
| uci ferase expression for each pronoter after
stereotaxical injection of AAV vectors containing the
pronoter constructs into rat striatum Values are
presented as neans + SEM 4 WO 2004/ 087926

PCT/ SG2004/ 000076 DETAI LED DESCRI PTI ON OF THE

I NVENTI ON [ 0018] In various aspects, the present
invention relates to gene expression and regulation
of gene expression. The term"gene" is used in
accordance with its usual definition, to nmean an
operably Iinked group of nucleic acid sequences.
[0019] The present invention provides a reconbi nant
nucl eic acid nolecule conprising a chineric
transcription regulatory region that can activate
transcription of sequences in neuronal cells when
such sequences are operably linked to the regul atory
region ("operably |inked sequences"). The reconbi nant
nucl eic acid nolecule of the invention conprises a
neuronal cell specific pronoter operably |linked to a
het er ol ogous enhancer wherein the enhancer increases
the neuronal cell specific
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transcriptional activity of the pronoter. The terns
"neuronal cell" and "neuron", which are used
' geably herein, in accordance with th I
“%Qéﬁ#ﬁgggefer to any conducting cell of the ﬁgﬂ%g%QMKWMWG
system whi ch typically includes the cell body,
several dendrites and the axon. The term "reconbi nant'
nmeans that sonething has been reconbi ned, such that
reference to a reconbi nant nucl eic acid nol ecul e
refers to a nolecule that is conprised of nucleic
aci d sequences that are joined together or produced ]
b)?nﬁgé‘ﬁgmo?])%ﬁe cthezposibion |06 dheclapiferase Igmegiesd and deapfy A tail
Thgol ﬁ@g&@gﬁmﬁ(fnhancer may be any nucl eoti de
sgg%gﬁ%e whi ¢ i% not naturally operably linked to a
neuronal cell specific pronoter and which, when so
ORGEBP! Y Fd j : | L .specific
FHBISP, ¥ Kb 8 e RS T AP P Sy AR P oo
s pé ke prompted womstmcts, REMBY, (CMVIE, PHGE-Pemdi CVIEPDGF- driving
transcriptional.activity is to refer to any .
o R e e inenror RG12 wma JEfCla cefiatiet psiont fansfection.
ofieifithse achivitylo efessed HESLT poRaAlIRGhrh 6f frbgin, evel of
the transcription observed wth a neuronal cel
speci fic pronoter alone, as may be detected in
SE0IdRr d Figudd)3CPhdhRARkaphS SRYSmund S HALRA UShidg & the rat
rg@gfter gene construyct as described in the Exanples.
[ GEPPovampyE 2o Anvnpost-injorsipn fof RCMUREPDSES dic. The tinpaeampus

NYEdRAS e BASHIGHRE ARABARY Goaifdt Idc%{a%aﬁﬂoféﬂl &ES and the ﬁenN
neuronal cell specific transcriptional activity of the
opetkgsgream).nked 5 WO 2004/ 087926 PCT/ SG2004/ 000076
pronmoter. Generally, enhancers and pronoters act to

i ncrease and/or activate transcription once bound by

afH§br i Fegurad) High neagnificetiomphatensinograplet showirfgadnbleslabeling

a ' | I n es ,efftbodi nent s.

0 iyltEfe, (R SR lrEerd 4 eGP TRARA L 2RSS P of

o POMIVIERIGF-Baluc &x hyg)land pERVImold, ¢,d).| i mi t t he

i nvention, eukaryotic transcription factors include,

but are not limted to NFAT, APl, AP-2, Spl, OCT-1,

ofne18] Oﬁigurd\lﬁl\:}l- Gﬁﬁhiﬁli@reﬁﬁﬁﬁoﬂ' bf hﬁmeTo(EhisBasde(tof khe average
SRF__ (. che J. Tijan R (.1989) Science,

R Cmeibh 5 et plamtiel st Fotroaerlpiss g ft siisnm,

C Ofzplegxre presdradd dsagdamiH- SEMBUr | ey SK. Anna Rev Bi ophys

Bi onol Stnct 1997; 26:289-325.). In sone enbodi nents,
t he nucl eoti de sequence effective to increase the

t ST i Pigueal A AGiapkicilyrepebdntatioh of theliliifecfisd b8l levels for
blnghﬁgh5|te(s) for transcription factq&éihﬂ&%ggareq_
f 6ol Sheupmela eonpteicie CVRY G VER PR an -BRRGF driving
NARHER dkptdsion ﬁﬁ%ﬁﬁﬁ:ﬁmgrc%ﬁef bRl Yo dwiflP G368 s delattdOrus
sequences to the desired extent, In sone
(AAV) and baculovirus mediated transfection. Luciferase activity was expressed in
RLU per milligram of proiein. B: Graphical representation of a time course assay of
the average Iuciferase expression for each promoter after stereotaxical injection of
AAV vectors containing the promoter constructs into rat striatum. Values are

presented as means + SEM,



enbodi nents, the reconbi nant nucleic acid may conprise
mul tiple copies of the sane sequence or two or nore

nucl eoti de sequence each of which is
wgifioé‘@is%% i ncrease the transcription. For R §qes/ooo076
. enhancers mhlch may be used, transcription factor
bi nding sites may be known or identified by one of
ordinary skill using methods known in the art, for
exanpl e by DNA footprinting, gel mobility shift
assays, and the like. The factors may al so be

predi cted on the basis of known consensus sequence
nDtifs [0022] The enhancer may be a known strong

\”ﬁ 0ﬁ.uch as Rous
sarcona V|rus igg pronot er rimn CM Merlino GT,

WIllingham M. Pastan |, Howard BH The Rous sarcoma
vi iP24$] | orlg Waeiows mspkcts,dhe atesém iaventiom rﬁgateqotoogﬂne eaxpmtsim and
|nt varl Lukaryoti,c ce
PR BF el GRatitl el 2 B et S oncine® i i
1 %ﬁmﬁﬁ’ﬂ, 16 mear fVGikyablyJisdaed proopof miclddibdqudiies.
Lebowitz P, Frisque RJ, Guzman Y. ldentification of a
pronot er conponent involved in positioning the 5

t q0Otohi  OfheS pibchb idvention 4RPovads! ¥ r%anf’h@ﬂez%dld molecule
Acad Sci U § A.1981; .78:100-104) enhancer

preSHBEEPE ? AEMSHP HansesRmon fﬁsi%aa?%%g% phcap P‘Eyvatgéwesmpuon of
eRbAREAS it hddvdial &IH8 MHER Eoch CRASHRE hreMgeM‘ﬁl FinkEd to%]%}eguxatory

G Dor"ch Hasler K, Fleckenstein B, chaf f ner W

véf"%}o%? PBRTEPIE Ainkadssauenges) cHieageombinnmt augheie poid, ﬁwlecule of the
| TR CoRprikes 4 RGureial AL B0 PRERMGY | Chlilea
1985: 41: o 530: N wa H, ngnaﬁn%cra H 11|§\]5| °gézi§b1?’ fuked to a
ErteeEqlegons sahancer wherry thei g@@ﬁp feosesioemn e gnogonal i specific

PR oty PR SO SThe 85 | BakSH el 4t Sewron”,
alvéhich e usedppterchangrphly hereBaim ssoadancd w&thmmeanm refer to

S A T SO Spe TP s 5

s egyead glendritep asisthn takory ﬁh@tmt‘%@embnﬁﬁ'ﬂs nieans ﬁﬁﬂsdnteﬂmg has

e i, S R o PR BB bl el

5k GOAIT AGT i= Wmﬁuﬁﬂmﬁm arAGhined together or

AR o e R G ATGITCoCAT

AGTAACGCCA ATAGGGACTT TCCATTGACG 201 TCAATGGGTG

%TT%e%m o%%nh%%@g n]-ay e angrﬁ%c e-gtcl:tﬁaA s%quence which 1s not
naturally operably linked to a neuronal cell specific promoter and which, when so
operably linked, increases the neuronal cell specific tramscriptional activity of the
neuronal cell specific promoter. Reference to increasing the transcriptional activity is
meant to refer to any detectable increase in the level of transcription of operably
linked sequences compared to the level of the transcription observed with a neuronal
cell specific promoter alone, as may be detected in standard transcriptional assays,

including using a reporter gene construct as described in the Examples.

[0021]  The enhancer therefore comprises at least one nucleotide sequence capable

of increasing the neuronal cell specific transcriptional activity of the operably linked
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251 TGTATCATAT GCCAAGTACG CCCCCTATTG ACGTCAATCGA
CGGTAAATGG 301 CCCCCTGGCA TTATGCCCAG TACATGACCT

T TCTACTTGEC 351 AGTACATCTA CGTATTA
X%@%‘A CCATGGT (SEQ ID NO. 9) [00231 The g@é%%zc??‘”“““m
may al so be allelic variants and derivatives (such as
del etions, insertions, inversion, substitutions or
addi tion of sequences) of this nucleotide sequence
and ot her known enhancer sequences provi ded such
~variants or derivatives increase neurona
cell-speC|f|c transcription of operably |inked
s gyerepiee s Gonepdly. prbagcars rand Lgromatstd aetelet increatec hud/or activate

V afansdHplioR BibeAiuhy ﬁ{r hg@ﬁgﬂ%é/ Hp’%““ﬁ F%Bt%g ttllz\i’i':'l,cl-x tion factors and

honol ogous i n that e seq ence 0
Selp meu@n thegafore owmgnpzﬁﬁﬁtsamhndlmammnmémhumbhrmolecules are

g\yl@é 8 egrl?l %’%J‘A glg SPLI"VO ¢ %9 : t 2. %1'@/ bi::t d :liﬁ’aéh)? mventlon

fllter sequences under
cmnﬂmomtma}gnoﬁ dicters anqjizck: bbEarc 353 ﬁmﬁmab NFAT, AR, AP-2, .

R o RE AR oA B B

at(VAREeI( PIeandUBHARR (1989) Btience eﬁls}s'n ﬁ&%%oné)&ﬁﬁs%ﬂﬁuon factor-
Jﬁ% cols in M| ecular Biolo Green

SRRl s Epglon . Borleg SE Ao RenBlohyelpomobSivest 1997;
| 2%:289808)). YR'skine inbSdiméntd th’ﬁucle%ha@geﬂﬁ'énbé’ @féétwe to increase the

hybri dj zation to filter-bound sequences under

stifapsrg@Honat Gkt il tetaip, the omindrempbinding sée(gle fdrotransckiption
aCto] 0 CC/ 10 S A 1 0
umgscqllg%%m@t thd oot %ﬁ? %%&Q{ ég@agﬁ% Aary ¢

AgRarRee tragariptipn of epetpbly 1ided ssquenees. to thi;/ldesudd Zatenhrin some
C %ﬁﬂ)‘o&i‘nﬁﬂ%e xS apﬁbﬁ{m hﬁ%}l@g abid nﬁﬁ@g{ugﬁ&c g?pz%]s oﬁhe same

met hods on t seque
TiSF@@BW Orm 3r m_cmb diffstent yucT@mBm s@quas:eleach <Eﬁ wmbiem effettyve to

Ac ' %r ?% (B?F?L'Oﬁg‘?{‘ vai bél':!hglﬁ i Inéfwh%er used eﬁanscnptlon

p ke b!lllésg Giteh yiay i tebi kmtm:o br &ibﬂtlﬁé& b tonat Ot didbry skill using

ORI i R SRR SRR by DN Bblpelatine) gl apoRil it agys,

Wen@ (ﬁMﬁI&B TORGTAPICN 5652 A1R4 /8 GREHEed 38 Bl basfe JfRMWBHn IcbAdinsus
tggﬁthernqﬁ melting point for the specific sequence at

i Tonic strength and pH. Stringent
hybri di zati on may for exanple be in 5 x SSC and 50%

B, O s B Sk Sl S Shtgeiemon
hyihi 31 Roak s@boniirds QRS VX ol ofer REoanain! Biefho &Pr, Willingham
S Lo o e o e s s
promoter when infroduced into a variety of eukaryotic cells by DNA-mediated
transfection. Proc Natl Acad Sci U S A 1982; 79:6777-6781), SV40 promoter (Ghosh
~ PK, Lebowitz P, Frisque RJ, Gluzman Y. Identification of a promoter component
involved in positioning the 5' termini of simian virus 40 early mRNAs. Proc Natl
Acad Sci U S A 1981; 78:100-104), CMV enhancer or promoter inclading CMV
immediate early (IE) gene enbancer (CMVIE enhancer) (Boshart M, Weber F, Jahn
G, Dorsch-Hasler K, Fleckenstein B, Schaffner W. A very strong enhancer is located
upsiream of an immediate early gene of human cytomegalovirus. Cell 1985; 41:521-

530; Niwa H, Yamamura H, Miyazaki J. Efficient selection for high-expression
6 ' '



[ 0025] The degree of honol ogy between sequences nay
al so be expressed as a percentage of identity when
woResGabgnces are optimally aligned, meaning Hﬁ?bsczmmmmmwi
occurrence of exact matches between the sequences.
Optimal alignment of sequences for conparisons of
identity may be conducted using a variety of
al gorithms, such as the |ocal honol ogy al gorithm of
Smith and Waterman, 1981, Adv. Appl. Math 2: 482, the
honol ogy alignnent al gorithm of Needl eman and Winsch,
1970, J. Biol. 48:443, the search for S|n1lar|ty
nﬁfm&fta@fs vp@afr 5oyl erkaryiotip Negior. Gowal99br H18: 196:200; seerelspl).S.
S U9, C
Pl 100 SRU9RLY dpa BGE009) CBIP HhRite Glbodimens thg pobance i
Bkmrm CMVIRSThangerhrifiFaShA einhodimendosipoisssi the Gdlvsingsquence

WPy FRRGARE. <P 7 AR A &P or VRCheREL oV

oumna@amgaﬂyrwnBLAST al gorithm descrl bed [ n Al t schul

et &l corck@Ren chrred¥ibr 1BAGacr A0 qd N
pubdy sh@@ridetasirhedoht 2 éOETétai-ﬁ Ofmaf*f & M ng
BLABT Taaaabys Ssorhgeciven a:!zen:dcajxrk@emdwoatg:b Atrenddata onal
Ce%ﬁleﬁT@GGACBF‘oKTGm@'GA‘b Tmﬁc@r PTRGCGALTE t TRcwtyphce he

i Y fiEAeT g:ﬁ t JACTAT FAfh CPRACATHEY %ﬁqﬂﬁf%rl ous

i s
grﬁﬂl 8&T reaf | east
90% or at |east 95%identical as det er m ned usi ng such
al gorithns. 0026] The neuronal cell specific

pi Tﬁﬁ)ﬁ cghayudlpe dei eltelis evariants candyfgrivatives (such as
fﬁa%dngn%s%oﬁscthVéglsmn%?ﬁl Jﬁnsc 6t laaSR6L1 I Soan encesg of this

transcription, meanin séquence acty
t nuglentide sequencend ofher kvtwn prihaticsd sspaucen pewided sech varianis or

SRRl 5L Akbogf NS AL it o o P i
transcri pt| on if the | eveI s of transcription of

gp@%ﬁlf %/I Ci g’}rﬁ%ﬁ S?ow sncl)"311 %i%nyvgggqé h%}saetq?g%&ves YRy be
pmpsiaotialyi hoa:ioldg(llm:lh ithet lth’eg hybiridize to the lséqueddewf SEQ IXROL 9 or
3@%%1"5 éngna% elr' é)eggpftm%ﬁilg)ga ﬂy lﬁlo erét@elﬁ: 6‘r onot el Sﬁhgglréﬁ,] g}eﬁg&m}n to
Nétercfouhd s@jntndes andbr Neade hﬂrﬂ@en‘( caxiﬁihorﬁ ¥, for example, be
SRR 0 LR o L ok o

t w&sstﬂmd vhyidioyd. 2s ssgw PERYBDS ht 4240 QbR Ansubdl R} ol feds),

c for catechg| ergl c and the CNS neurons,
o8 et Prizar s ey Mabe e A0 oWk by Gresn DRk Asposintes

atieg n&icg Téhra WleyN & 3ShENBGI, CNARUTRRS a2 2.70. %Jrkltéﬁuﬁwely,
cel | Qteln ronoter is speC|f|cfor retinal
bigsi ksz-boyng, seqwrmees ynder sitngsat mﬁnﬂemmab é‘m example,

Ss@ﬁé&‘drﬁe@ mmmog' 796 (#4) SB5 mM EDTA at 65°C, and washing
in 0.1 x 88C/0.1% (w/v) SDS at 68°C (see Ausubel, ef al. (eds), 1989, supra).

Hybridization conditions may be modified in accordance with known methods

‘-LJP

-
—

depending on the sequence of interest (see Tijssen, 1993, Laboratory Techniques in
Biochemistry and Molecular Biology -- Hybridization with Nucleic Acid Probes, Part
I, Chapter 2 "Overview of principles of hybridization and the strategy of nucleic acid

probe assays", Elsevier, New York). Generally, stringent conditions are selected to be

7



dopam ne receptor gene pronoter, human hypoxant hi ne
phosphonbosyltransferase pronoter, SCGLO pronoter,
Ba;b uI in pronoter, aldolase C pronoter, %’I?S'Gzoomooom
t u I gene pronoter, G1RH gene enhancer and

pronoter, glutamate decarboxyl ase 65 gene pronoter,

13- gal actosi de al, 2-fucosyl transferase gene pronoter,
neuronal nicotinic acetylcholine receptor (33 gene
pronoter, GABA(A) receptor delta subunit gene

pronoter, neuron-specific FE65 gene pronoter, N-type

cal ci um channel al phal B subunit gene pronoter and

i abpwtG lnvwer than dlesi thexnl mebmeupnmt Bordeanapecifie seaveraest a defined

S5t 4 S RS e U <

t stomarmﬂej a2y Cand wpshiog [ pr aawmiaémﬂkmrlnexsnngﬁmﬁ (lkx BBEG at 65°

L9y 85 oy 88 i i G

hyﬂmﬁmgglztssmngmsgm finnes) mﬂahmﬂxs;rsmsﬁnmnesofwbahhutes or 120
pronnters in neuronal and non-neuronal cell types.
Bi™B%KEH Bi ophys Res Conmun 1988, 157: 1341- 1347;

Baner | ee SA Hoppe P, Brilliant M Chikaraishi DM 5’

fl L ng uenc of the rat tyrosine hydraoxyl ase
éﬁ@ﬁl “Ugie, of bomplogy B EGapPROSS m&w%o disriREeEed as a

anfdrdehtagts 5F AdudtityC whsR18E SeQiintdd 4rk Caliph6 - elanm the
hgﬁ$o§%?§1992 bﬁz 4460- 44@R? Nbgl?gﬁg?n obayasﬁ? K, s

M OFGigEFRFs ofexacyamaiches Retwrgpthe seupncessiQpiimal plignpegf of ssqyences
Hi gk oﬂélgﬂd%ﬂtl@ m:ighfe &ndﬁétﬂﬂ‘sﬁﬂ%& VRRYWOSE Aborkifis, such as

hurran opam ne bet a- roxy ase gene pronotesS neuron

Ut lpsd hepmelopy algogﬁlﬁeo and ntemnsllé?élaz@fn Apwl. Math 2: 482,
n e, S |
S B A SR S 0L 50 T
KZ8:44B4the ﬁemﬂve&rfsmlmm of Pesrsarhandhlipman, bﬂﬁﬁaﬁtoneNat!

be e -

D3 A PSRN O s ST o i
2d8uch 28 GAPL E@SIEI’JI—WS@ AGd ARSI inBhle WiRadneint@anetiRD Software
Br.i th
acsaRleE et SRR SHbUL SR S PR AL P AR ey
i Silsmdmtmnieﬂ oot wirg the BhASTHagdritian 0fes@ibed tin Wdtschahet al., 1990, J.

165% 517 21890 S PR el 5D, S oo

C&MW&lﬁhﬂn@ iva revhilabled thpaugh ribe Natial @enfefer Bio¥Cmology

08792 / 004/000 ronot er. di rect
Qg?TGn&@PQQIEE é@ﬂﬁﬁﬂ¥%%h%%¥¥¥é¥i¥57v&%émnmm

s;@mﬁmmf:ms thé ﬂzﬁf@&fﬁnﬂ d@aneth@ 23 ¥hdn BB%{ sm%ﬁSOO%, at
nowa MI n

%’r g%%}l’) ﬂ:ﬁfé?ﬁlig Prox ablﬁa%t ﬁé? H%ﬁhﬁ{'ﬁ/l?ﬁl g ’B’&Eﬁdﬁﬁmgé’i“%t rithms,

D1A

[0026] The neuronal cel specific promoter may be any nucleotide sequence
which functions to activate neuronal cell specific transcription, meaning that the
sequence activates transcription of operably linked sequences in a neuronal cell and
substantially not in other cell types. A promoter does not substantially activate
transcription if the levels of transcription of operably linked sequences in any of those
cell types are sufficiently low so as not to affect the physiological functioning of the
cell. Neuronal cell specific promoters may include promoters for neuronal genes such
as Sypapsin I, Neuron-specific enolase, Neurofilament-I. and Neuropeptide Y and
8



dopam ne receptor. Adv Neurol 1993, 60: 343-345; Stout
JT, Chen HY, Brennand J, Caskey CT, Brinster RL.
ssion of human HPRT in the central nervous stem

\W5§B5 ¥4t8geni c mice. Nature 1985; 317:250- 252PCT? 2004/000076

Ri ncon-Li mas DE, Geske RS, Xue JJ, Hsu CY, Overbeek

PA, Patel PI. 5 -flanking sequences of the human HPRT

gene direct neuronal expression in the brain of

transgenic mce. J Neurosci Res 1994; 38:259-267;

Schwartz M., Bruce J, Shneidman PS, Schl aepfer WV

Del eti on of 3'- untranslated region alters the | evel

0 DIGRRNES RPN $oroparibdular typasr of dévzenshicells. gfor examipleityrosine

t 6

S RSARAP gore HolongetfBlel I AL S P bR e
l\lé]mm@sj\ﬂop&mml-ﬂ-hydmxmse Tamnmgascier isndpecific fix pmeﬁagm @nd
bet a-.gal act osi das t.ur urons under

b PODRBE RO i 57 Leloh POhBO R BOmPIRDR SoRefis fpotinal rod
19Gdlar Deurrfs. IF thedayHaRythoRMburdiil 6811 $pReiiSPRNRGE Mchiin h§1A
proxi mal 5 flanking region of the rat neuron-speci

efopazziae ms@y §ERfePRPISters ppanc hgorertiypo phpphoribosyiiransferase

gaﬁn&&egcm@ gﬁrsaae{e; efo %Uﬁblﬁﬁlpﬁx%ﬁx%ie? naladnaéxbb 525 Yeta-
63- 73 Andérsen JK, Garber DA,

Bitewlin PR proxofer, GoRa gmrestbmcen amd@rom@malumta:@qubmlase
SR R RO BRIRTE] BF T oby{R iR vt Py douronal
N@ibofhic chdifne 28

3:487- 4gg&ﬂMUengche @?Eﬁ?&%ﬂﬂ%ﬁ&?miﬁggggon d%ﬁﬁckﬁ?%ﬁmnu

Agethey pramaér, SETiD-spesific ¥BEST ga®i promoter] Nipe edlduri channel
re at., neural specifigcit, achi eved throu

CBERIE b H5PE EPBRIET N GficreBgple exsoggisd s pivie gene
Nprdniadérs, sk Hairaaien ©A) Lewi%lﬂﬁK:&@ﬁeab (mﬁ&ehéhx D¥R &dentification
pre%er{ed si | encer, el enent _that controls the

n&8¢ S7L Ypeeherificity ofdhs using hydrexylas egermiomgishbiuclris dcisls Res

19992 15 5882501 Cc)kleie@t hed, @mﬁ@?@ﬂ\@m@aﬂ‘éy K1Y haBWerization of
Krip B, Klllnann The 5' anklng region of the

r &t a§9 harpay brgsing dndroxydpseceres: fractionnl expeerion of bgfiypromoters in

d @b RRE abh. m{:&&w &ile%qe& PB{okRm %Bﬁlfxﬁései;%hﬁﬂ:n' Rogs,
transgenlc m ce. Bi ol em 1993; 268’ 26494- 26502;

KitP7:d 3134y RamﬂemﬁA I‘@‘{HP@ rP SBﬂlk‘Mth, OhikppsishipM.eY flapking
SehRfdes of BRNEat MyrofBlE B h@t etBQécuM)hssue-sPemﬁc,

expreSS|on using a neuron spec ynapsi n-1 prono
petedenmentad andstrangivaamie erarcston nfetrmsgmlc iy rJyNamlsc: 1992,

260 R0 Slorrs. R0 MPRBLLPE AP k. RBA £ i .

WFuillado| Hidekadl, Nygatsu TST'hQIé't&nhgg r€gioPofizthe hkm@ dopamine beta-
e BT T
nervous system of transgenic mice. Brain Res Mol Brain Res 1993; 17:239-244;
Ishiguro H, Kim KT, Joh TH, Kim KS. Neuron-specific expression of the _human
dopamine beta-hydroxylase gene requires both the cAMP-response element and a
silencer region. J Biol Chem 1993; 268:17987—17954; Hoyie ‘GW, Mercer EH,
Palmiter RD, Brinster RL. Cell-specific expression from the human dopamine beta-
hydroxylase promoter in transgenic mice is controlled via a combination of positive
and negative regulatory elements. J Neurosci 1994, 14:2455-2463; Severynse DM,
Colapietro AM, Box TL, Caron MG. The human D1A dopamine receptor gene
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tubul in pronoter specifies gene expression as a
function of neuronal growh and regeneration in

tran nic mce. J Neurosci 1994; 14:7319-7330; Tho
WIQZ%R%%R”I Briand P, Kahn A, Skala H. Deter mm 0 000076
t he brain-speC|f|c expression of the rat al dol ase C
gene: ex vivo and in vivo analysis. Eur J Bi ochem
1993; 218:143-151; Thomas M Skala H, Kahn A, Tuy FP
Functional dissection of the brain-specific rat
al dol ase C gene pronoter in transgenic mce. Essentia
role of two GC-rich boxes and an HNF3 binding site. J
Bipstmaise farecto Sxptﬁibnﬂ%mlwewmﬁesceﬂﬁal nervous system in

o HEPTRREPREE! pith 548 P B o 187 it Rpfiaf v

nédinowa 3E MViriowa d. Rssndtér etz ofit hum:gﬁgm:e cGling fFRAR2D1 A

nopfie g i Saiions o Pacled oty T B Bl dmana 3,

gﬂa@k@g IB}_SIS%I REExprddsib S IRGRMIFPRT iﬁ&hwea &h&hﬂ?elR%ﬁs dYelem of
ral n S Wson ccone
R eehg e it OB 4 50 pER BReptLimandafbaeske BS; Kug

eXHaESE] ORerbekVPA,OPAN IeiestmJigr RAREMEEPST MB Hufeh TRRAT Yene
el errents of. the GnRH gene, Endocrinol ogy 2002;

144eqt ueATopah oXpreAsion du ABle Ryai pf Mansgemiemice. | Neupsch Res 1994;
DE8.280.08Y: Slhwariz Mie Iﬂrhéel £ @Eﬁé?(ﬁmﬁf P& SELREHE! AV, rﬁaaroﬁrof 3

regi on of the human gene that Is sufficient for

diunbansiatrg Wswnoq%tegp@eulweb ob A sixprgssien pH R aneprofilapeny light
h QBRSO R B st
2%02 16: 4 5&2’5@% i nae 5, % %adgﬁf““’%%ﬁ%%%”‘?\ lelsop PE,

SHFatsicancS, FBatenbesg diri Prige Ko¥etonbierz WasHiteliffr JGMTyemsgehic mice
a t
), S e A 5 i i

p maeracierconjseleNewrem 1 $3% Sﬂﬁbﬂ%?s ﬁma@ﬂﬂm bnmmmequences in the

RS b fnd S i s, LSRR S DML RE e

I suﬂ'mqnt foB celDiype-apecificatpatzn géneaexpmsaimn ¥ é\ﬁﬁd"ﬂéurcmcx 1997; 8:63-

b eted o il he BRSBTSt oo

2 Mnaﬁeﬂmn 36iital RavdRGydiend nsﬂi@hérﬁéswﬁaﬁi 0BGk extendddatpssidn of

Bal | iv . Matter JM_ Functiona operties of the
G BN oo e s S OO PHALT BIRUASE Yot jom G Ther
Priesmt 4871499t NEuenebBVIE CY) Mg OF NMxidetsom BTV BMAySY 6t SOG10) pene

Bi ol Chem 1998; 273:.15131-15137; Luscher B,
HEGEERIRINF Banseenic guige sovesly | thatjdeurpl spediliciyhis apfjeved through

Nestegival dﬁéﬂi&s)éi@ﬁ Ne@ohf1990; 826058651 MbrdN, WidiB R bYighlifd O,
GABA( A) ?cept r delta subunit gene tBrom)ter/upstream

r didEon PRIt 4 41 Garieethredesiignesr elemen thefrqogtrels hesnoups)-gpepific
RegpiEion s athé 38@10 %@1%7 Neurvh: 1590, 42&@3.597@ 'ﬁ%fe%@ CN Sakdtwald A,

Renzis S, M nopol.i Faraonio R_ Donini V, Scal oni

A Veb RN nErippl RjClimans My Frdlaplgng regicsi of thrat ayngpsin I gene
angtedis FBSoh SRR add8lvelopthhtally Tegulated reporter gene expression in

transgenic mice. J Biol Chem 1993; 268:26494-26502; Kilic E, Hermann DM, Kugler

S, Kilic U, Holzmuller H, Schmeer C, Bahr M. Adenovirus-mediated Bel-X(L)

expression using a neuron-specific synapsin-1 promoier protects against disseminated

neuronal injury and brain infarction following focal cerebral ischemia in mice.

Neurobiol Dis 2002; 11:275-284; Glosier A, Wu W, Speelman A, Weiss S, Causing

C, Poziak C, Reynolds B, Chang E, Toma JG, Miller FD. The T alpha 1 alpha-
: 10



function as transcription activators of the
neur on-speci fic FE65 gene pronoter. 11 WO 2004/087926
4/ 000076 Biochem J 1997; 328: 293-30Q, . .Ki
WE@,I@%%QHH, Park SH, Chin H 1solation and %Cﬂgdyoozs/oooo%
characterization of the 5 -upstreamregion of the
human N-type cal ci um channel al phal B subunit gene.
Chronmosomal | ocalization and pronoter analysis. | Biol
Chem 1997; 272:5098-5104 and Liu D, Fischer I. Two
alternative pronoters direct neuron- specific
expression of the rat m crotubul e-associated protein
|

PTOROIRE FRegdics eene gepression sy % fmgtien oDpprgpral growth and

n &_b%eﬁ&@ﬁqxﬁﬂ&f&hﬁéeﬁic RESSTT G0 1d94D a4 0V 30.0rHda8 A SMakeh
s(k; led in the art and suitabl etﬁéom}ter enhancer

c ;Efi?fﬂcﬂa Kalwp HpekalacH (Detormgipangy of thebaintpecifiaexpaesdion of the rat

OURISS CoboSey bt Yok Y RS o551

nudrses My Skale § Ag Apn BP Fwiktiomt tlisscatiomof the tiratmadecific rat
c i1 i f abl.v. i nked uences
© AolSPE b SrofS SnBnfdm OB SR e S Bl SR eips ana
r endINF3ttiding sife ABobClisln 1995527022031 6-20321; Deas K[ Ufitehbopaard
f agt@r: e 0 Ul . r~ihe sequence .tq. act .as, . .
M, Ofidrihetl EANOES Sl RREHRREBridiof o Ay Ranking rogion
nwé | thé gatanduchnespegific ﬁmsntdq bhiﬁltﬁn?iﬁ pgemls. Gtép% k605 298:269-277;
S nce l,e | .en Cl eoll ge sequences
o SRHANER, AF 10t ED, PRl Ct, Diap 1] i pheitic sxpiossion of he
t hamas mbmja@ﬁd}am potiet . trdn@g en%baﬁitidéu Bkr)aﬁﬁ g{@@tm&s:tamm RRs 1992:
. _ue ra Cri 1.0 actor | NAl N SItes nma
g an e ion s Niacketoty L ayEitn g Bl Ry Delsph 1S, Ngllon L.
darassploifoipteBsib R vivd ?;gt?ﬁﬁ@@ﬁiﬂsa% AR Etor) ?ﬂ%&m of the

Pl et-derived growth tor (3-chain (.
p.ﬁ%'ﬁ?ﬁ grnee SRdeprapRex 2002, 143:149qy14 i Welfe B\ Kio WFHANpbet S,
WSt DEER addvicR 35 RddNERcRRA o aQflscile RB%%&I’ I?eglo&gi' {Heman

T. PDG--0-chain_in neurons of the central netvous
sV iREhgeng St sepiiciopt for tiregtipg newrantspasifie exprersape pitole for POU

o s B4 217227 i be,.
R8sl 9308l i Ayl A8, i
d %ﬁhﬂaﬂé rig Kebayashi dnShinkawai B, Sehagagnih Hondnl, Tashizo F, Miyazaki

n ek if] r ke ARG faB ter.
o pecriiaﬁnlci‘ra g’rﬁ%%%%f‘@n?} %&&5 gihe pionee ¢ %.a?eln%ecar{mxylase
p P& EeRecandiits prometer: PRGREetB] pressioerof 4 promotania the GABAergic

AT o g 988 S BB RL BB . Ko
nScKeweiwes Tstji 82Dowal-rboff ganplid hrdr-PoGEE pRinhddr Atidiy of the
g R M e %14
CATATOAGT TT CRMETIatahsIE AN KoV, Beilied ARA S AR ARG nal
properties of the neuronal nicotinic acetylcholine receptor beta3 promoter in the
developing central nervous system. J Biol Chem 1998; 273:15 131-15137; Luscher B,
Hauselmann R, Leitgeb S, Rulicke T, Fritschy JM. Neuronal subtype-specific
expression directed by the GABA(A) receptor delta subunit gene promoter/upstream
region in transgenic mice and in cultured cells. Brain Res Mol Brain Res 1997,
51:197-211; Zambrano N, De Renzis S, Minopoli G, Faraonio R, Ponini V, Scaloni

- A, Cimino F, Russo T. DNA-binding protein Pur alpha and transcription factor YY1

function as tramscription activators of the neuron-specific FE65 gene promoter.
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101 CCGAGGTACT GAGAGGITAA AAAACCTTCC TGCAGACACT
- TGTCCAGCAA 151 GIGGECCACTC CAGGATTTGG ACCAAGGTGA
g SIS 20! CTEATCT SO ummer
GTAAAGACCA CCTGAGATGI CCTTCCTCCT CTGITCCACC 12 WO
2004/ 087926 PCT/ SG2004/ 000076 301 CTGTCCAGGT
CCAAGAAGAC AGTCTATGAA GAGAGAGCAG GIGTGACTCT 351
CTCAGIGIGC TCCTCTGIGA GAAGCAGGECT GACATCCCAA AGGEGAAGEEC
401 GGATAACAGA GACAGIGCAA GCGGAGGAGA TGAGGGTECC
TCAAAGCCGG 451 GAGCCTGCEGT GATGAAGGAG CCTGCCGTGTIC
- cBaxbandd39Ti 326383306 Ko DS\InerERcPak S Chandr &olation and

o ISR Cop B o o
e S S eI .

GABETRCOAGsTdTASGHAKT michinbile AsThRAGrEIERMADBEERS J Neurosci

GRS Sy AR o P b B K to persons

T Bkill6 tnGhel arf 4ndGaTTaHR profmbiet/eihhtgsr canbirictd e be readilyldetcihihed

A PR RPr oS i sPr SERe AR SR R snc

TGCCAGGGCA GGATCTGAAT 1001 TCAGGCTCTC AGACTGCAGA
%% CTCCCTGCCA TGCCCTGIGCC 1051 AGGGTGGAAA
o TP AP OESY (ACFEE? G oG capable of

TSR, L R e

eEnenls the prelectidecamsmrcvalr sty ieamindmonTadies site(s) for

%%Wmc%%% ErEIRpR; In some

Crobatimens, basmawbnant axbicant compdesasdidy conigs of the same

1208 AR R e A S Sl it o

B0 G ARBUIRGCDTCREIPBOPTEMIGT AT TEGAbe used,

%ﬁﬁ’ {ﬁﬁ% cdl\ggrﬁ a%%?l a%}%%fg};?sda ’@@”?@Sﬁ*ﬁ@ﬁ skill

using methods known in the art as described above.

U

[0028]  Platelet-derived growth factor @~chain (PDGF-B) promofer (Saszhara M,
Fries IW ,» Raines EW, Gown AM, Westrum LE, Frosch MP, Bonthron DT, Ross R,
Collins T. PDGF-{-chain in neurons of the central nervous system, posterior pituitarSr,
and in a transgenic model. Cell 1991; 64:217-227) has been shown to be specific for
CNS neuronal cells, including dopaminergic neurons and in one embodiment, the
neuronal cell specific promoter is PDGF-3 promoter. In a specific emboediment, the
neuronal specific promoter is human PDGF-8 promoter and in one embodiment the
neuronal cell specific promoter comprises the following sequence representing
nucleotides -1492 to -5 from the transcription start site of the human PDGF-B gene:
1 CTAGAGGATC CACAGTCTCC TGAGTAGCTG GGACTACAGE AGCTTGTTAC
51 CACACCCAGC TCCAGTTTAT AAATTCATCT CCAGTTTATA AAGGAGGAAR
101 CCGAGGTACT GAGAGGTTAA AAAACCTTCC TGCAGACACT TGTCCAGCAA
151 GTGGCCACTC CAGGATTTGG ACCAAGGTGA TGTGTCITCA GGCTGTGICT

201 CTGCCACTET GCCACGCTGC TGGGTGGTAG GCAGCAGIGG GIGGGTGCCT
251 GCAGTGGTCT GTAAAGACCA CCTGAGATEGT CCTTCCICCT CIGTITCCACC

12



del etions, insertions, inversion, substitutions or

addi tion of sequences) of this nucleotide sequence
neuronal cell specific pronoter seq

%3@'&2? such variants or derivatives act|va;i)g"t}%‘%ﬁ0(}4‘“]00076

neuronal cell-specific transcription of operably

I i nked sequences. In various enbodi nents, such

variants and derivatives may be substantially

honol ogous as that termis used above, or greater than

50% 80%to 100% at |east 80% at |east 90% or at

| east 95% i dentical as determ ned US|E§A al gorithns

desihy B R € Shaihy R el g ignence
'S giegal ﬁxycn %c Ardibbedeled ﬁﬁj@ccee .
seqmn@msmﬁawt RERANE ReRfciER & i Fcrdadfed | onal
r el sd1 BersheaAsTA Foremeany reacTeacaCORETRTC RS TSGR

opey -'ébF%ﬁC#WE (BCTECTTCHT GHERCECACAS AQGﬁ@TW@ MSEENCAACE

act f‘i?ia1 ge qTPﬁ%gﬁ’ ﬁ’F?éi‘gqc%‘F ?ﬁ TaGRTce.
S e el e

eNhsuic edcehdaBE agescidaea Retrcenalr emebd;csap ewctdceses

t r atEICTIQRETasaT ofcAcpRTcad [eFetaITICeITISCTANSAC aRsACTECIENCer S
G FREAGAFCC mgcc&@g%rrgygm%rﬁsaﬁms SHOBSHANTS
o %ﬁ Eﬁﬁ R D C oL ecor ey o TE%GCC
nedgan Eiddréc oy T VT e Y

CoRid10e@dBacaCr Nicabdian RONRMEaC T@@ﬁi@ﬁb YrcbATtieech
S e LEINCETCANGRS amst:scmac@ STecCiEAMOARCH OB A% Eecceas

PCT?WW@GSFSGA T8 FRCITSCTNF ITIBEHGAS ACCeFCTAMD
pr %g‘?{n"“" e %@g cwa%?cmgﬁsa (CEBFSECCTS nked
Upsldse -"’*

f ment
ﬁéﬂ%@f&@é d’xfécmﬂﬁ@é d@ggéﬂ&kgsé@ﬁ*cﬁ eﬁﬂ;éa@cgbgz- $
pr cmm erecangtct heckemrTse QuERGRSEA2C@ACTEN (ErAOMS No. [100321

I n an enbodi nent of the invention t he reconbinant

id nmolecule se the fallo .
008, ¢ . Yo Ruii e ploS Bs? Rl arip oL Bptives e o5
?%leg@]sﬁ Rfbetiohs, NKRErshAal YeMGRILBE! \WE eiddithl) dDsdfabnced aNdhis

CEteRtfe capRIe R athe R e sellrspifig Bromeiensepeceypsprided

T EavhIVaEGAdi&NE derivatives activate neuronal cell-spem c transcnghon of operably

CAT T TGGAGT TCCGCGT TACATAACTTACGGTAAA
eyt lm varions embodiments, such vanants and derivatives may be

%EWEW%%WWW&AWZ to

L ¥

Abdekbldabove.
CTATTGACGT CAAT GACGGT AAAT GBOCCCCT GGCATTATGCCCAGT ACATGAC
CTTATGGGACTTTCT

ﬁ@}%ﬁg@@@%ﬁ%&%Twﬁm%ﬁ&%éﬁm
CPEMERAOIFCUR CINISGACPIRTETT ACOATABECASBISEpGRaTwamplk, a
TIW&E%&&T{EA@&I%W linked to a promoter if the promoter activates the

] transcription of the coding sequence. Similarly, a neuronal cell specific promoter and
a heterologous enhancer are operably linked when the enhancer increases the neuronal
cell specific transcription of operably linked sequences. Enhancers may function
when separated from promoters and as such, an enhancer may be operably linked to a
neuronal cell specific promoter but may not be contignous. Generally, however,

operably linked sequences are contiguous. -
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TAAAGGAGGAAACCGAGGTACT GAGAGGT TAAAAAACCT TCCTGCAGACACT TG
TCCAGCAAGTGGCCA

g@%TETTC{?ACOAAGGTGATGTGTCTTOAGGCTGTGTCT CT Q&S Ghooos

GTAGGCAGCAGT GGGTGEGT GCCTGCCAGT GGTCTGTAAAGACCACCTGAGATGT
CCTTCCTCCTCTGIT

CCACCCTGT CCAGGT CCAAGAAGACAGT CTATGAAGAGAGAGCAGGTGTGACTC
TCTCAGIGTGCTCCT

CTGT GAGAAGCAGGCTGACAT CCCAAAGGGAAGGECGGATAACAGAGACAGT GC
AAGCCGAGGAGATGA

GGGTGCCTCL&t - C-I?CC-IBGAC—IBCTC—IBGTGATC—DAC—IBAC—ICCTC—ICGTGTOOO( LI

G@I%@@ﬁﬁent of the scnt invention, CMVIE ephancer is O%Ar%aly

T GAGTACGT GTGACTGTGACTGA GTGTGACTGCTGAAGCCA
A esmstreapciqiDGE-B promoter. In a further embodiment, CMVIE enhancer is

bl e sl fo BBLIF poldhel kol hP I Sl Aot

GCTGAGGGAGATAGT AAACAGCAGGEGT GACT GACGGGAAGATCATGT TGGTAGC

T R R R PR R i gl

¥bawing sequence consisting of SEQ ID NO. 9 upstream of SEQ ID

fé“%%%“%ﬁén% CPGAC[FAGCT TGCAGCTGA

C-ZGGTTCTGTGGGTTOACCTTGCC—IBTGTCTTCCCTTC—I:TAAOACTGAGTCCTTAC

At A TR AN

AR ACTCCCCACTTGECAGTACATCAAGTGTAT CATATGCCANGTACECECC
ddTAKTCIECTCALEhThAdabthdrhthval bl tdded ddoler

GTATTAGTCATCCCTATTACCATUGTEAGCTCCTAGAGEATCCACAGTCTC

ceaceeaeel ﬁggg

A@:‘ﬁé&@ﬁﬁ“&ﬁé’éﬁ&h&m&m@mmm@m&m&@mcmemmmrcmwcmwsmcfccr

’ Aa CAGCAGGGTGACTGACGGGMGA TGT GGWG
(m&’&ﬁﬂ'ﬁﬁé@%i@? T

Ammmmcmec-mecm@Gzamc‘xceszmccmcm@cmcmmesececm@cmee

pri¥elils e w e Al - 3 pe BEWGTGCECA

2 LA TR G Ll e

T T R e@c Eﬁ%&% Acca

alcaﬂ;t;@mﬁrAﬁQTaicchﬁ%@émﬁ&ﬁ;crm 'ﬁ TTCTTTT

S @UCRNeBEECCARAY RIAT GRS TN oaliTREIT e Tetrtbizac pedcatilak addebb@ @ coT

s EFERERRAC ﬁ%ﬁéﬁ'@@é‘@ca@m Wmewwesth@scmmcm@m
e

| JEI FESEET ETATHPAACEL G geegeac
: %%E%EE gﬂ%g%ﬁgﬁwc ﬁeccffggaﬁcfrﬁﬁ%sﬁ%ece%s SeEFRSeeT
to be operably |nked e neuronal cell speC|f|c
pronoter and the heterologous enhancer may be | ocated
o038k sdhke recombimintsucldie acid moDuROM4Y AB3 Q:Bﬁlpnse at least one

%e%qggétﬁg%%zg SE&BS{ 2D 4 Vlgrlrl)(g“rsgd S enc(e}ﬁe operably linked

s eeflueRrcasay kncose ghreporzo d:lmtmnt smich tak éuqlfeﬁmatoe rgrd’myﬂdbfbscence
di bfoet‘é’iltl l)1y mgy be :I ﬂl%l@lpeu%g ene%!aquence.

[0034] In some embodiments, to be operably linked, the neuronal cell specific
promoter and the heterologous enhancer may be located on the same strand as the
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| i nked sequences or there may be interveni ng sequences
bet ween these regions. In sone enbodi nents the
nd enhancer may be | ocated 3' of th
Wg){ozggg@ 6a| i nked sequences. I n one enbodi nent %Cgﬁseg;zg?auoooom
nor e codlng sequences are |inked downstreamto PDGF-f
pronoter. In a further enbodi nent, one or nore codi ng
sequences are |inked downstream and conti guous to
PDG--, 6 pronoter. [0035] The reconbi nant nucleic acid
nol ecul e of the present invention may be constructed
by standard techni ques known to one skilled in the art
arfperablyclinksd sequesees andaippbane embslimentsoR’ of thel opefablyOtigked
i u u d
rke%‘?h@cf& ir@i';ué: Séﬁ?iloﬁgnel_néf lg%?ﬁ-ﬁ%%%g %’ngm% (ﬁ{'gbté)g 5008  the operably
otlivked begencas or thereemaabe mt¢memnmse|qmesabﬁ;mmsthesb régiens.

t | I
N e N .
f dinkek aequemses.i in Imalelm’mdmienalone \dr Snore Ratling Nequences are linked

4,598, 049 4,458, 066; ..
R o PP BmSlerd o o fer Seodienngong o e coding
Swed;uaagastafeelinked devedsereain ad E@batigicRs RYPDGEBpréhadter €
"reconbi nant” as that termis used herein (being the
product of successive steps of conbining the

cqoe3sj t UeI'He ﬂaﬁfzﬁlﬁn@i nhdléic ABkiaRMbAle of ﬁi@%ﬁ&seﬁtrln%ntxon may be
alternat| nggg ent s, (i sol ated nucleic acid

o SBTtTEted b tesghgues Ko o enepkilicd ap theiqe éFS&F'é%‘a for
S Wkah@ecH SAﬂ;‘érd%ﬁ%ﬂ als (P61 )30 tidid dular M@tAeﬂnb%fatmy Manual, 3rd

purified %¥ay from ot her conponents, such

biBskiting: Cold Sering Rerhos, Laboratoryyfiress, pad other, ﬂa@oxatome mapupds. n
bevafesoaiREGdef R iRVeRAR, emicPe%é’ U nRfechft@im d}hgore chemically

I sol at ed substance may 'tse be mani pul ate
preyatbesized using écchrignes sigprsarediscloseds fof eragplen ol ladew et al. U.S.

s Lﬁaﬁw %58 089! b8 o %tﬁggggtgue Uj| 4§é gpﬁé Lo ;t%w%%s ‘Pat.

as substances prepar
e)NﬂSeétélobﬁ% ang 4‘53)5’5071a§11@;e B)Inﬂmw c.rhmlﬂa: a¢1tisy are by their nature

Sk te

BT SFBAR af WAL RS oo ety O oo (bt AR s of
(|qummmbbWQMEmmmyph&ﬂﬁﬂbﬂm&mﬂ@e codi ng sequences

W th which it is normally contiguous in the naturally
occurring genone of the organismfromwhich it is
ddpidéed. IA aliemaiteyentfodimsdntgiseRisdsualets ®¥di thabbecdnttined, By

caonbi.ng.or || i fr nts of de ep ding o
C AR il 1TE st P RORET SYiRe Big:boeh abialy spaad or
S putifitd m@t frﬂhe@br \Sbihporefits) okl hd Blolo%ibﬁﬂétﬁﬁﬂonéﬁs PEhSAIch it
skl I Eﬁgl in 3 art.. éS WD 2004/ 087926
Saﬁmatle d.’gxﬂxam ﬁwa,ggﬁléaéfhedsfolqt?%substance may
i ﬁtsﬂﬂbd: Sanipiiaet A€ prodsks@X PTHREinD NsolR6d” WersfoRIIhd1Sdel Substances
purified by standard purification methods, as well as substances prepared by

recombinant expression in a host, as well as chemically synthesized substances. A

promoter is, for example, isolated when it is not immediately contignous with (i.e.,

covalently linked to) the coding sequences with which it is normally contiguous in the

naturally occurring genome of the organism from which it is derived. A variety of

strategies ate available for combing or ligating fragments of DNA, and depending on
- the nature of the termini of the DNA fragments, a suitable strategy will be readily

apparent to persons skilled in the art. |
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t he reconbi nant nucl eic acid nol ecul e of the
i nvention. The vector may be a plasmd or a virus or

rived. The construction of such a vec
‘W§9Qﬁ%§%’ Stechniques will also be well known gﬁgﬁémgpomws

ordinary skill in the art. The vectors of the present
i nvention may al so contain other sequence elenents to
facilitate vector propagation and selection in host
cells for exanple, coding sequences for selectable
mar kers, and reporter genes, known to persons skilled
inthe art. In addition, the vectors of the present
i nvention may conprise a sequence of nucl eotides for
o039 NMARiteP Bdpbtringy 'mv&fﬁgg ﬁ%&%@%{x‘ R ivEdtH eom nsmg
sites. [Q038] In one enbodi ne asm d expressi
v &ierrgsomhigang auckinaad meleevle b’;?the mn@ehm ri@lemoﬁnanWmmzd
a QQgEfde le
t ﬁ‘i 2 Vo O VRl LR ThE ko b £°celeR Bl Wipdd Rotiliues
Exabrplse be WICH knoren toegnglof IOIdgnam dtlﬂ in thelag. The Gmwre Df the present

i b
AEpE0ICa? s WSl Btk Blehds, ARRGR W BRI Tralo ecstion
p pad sdlettion in bastreells fcciample; soding seiuankescfspsebmblenmarkers, and

5B oY R S BB ih SS 10 QRS e

d p&sm’t limxéntuon thinecompaise h e6quEANR 3 InudBot RSP foe 98¢ O mdie GésBiction
40n esent %nventlon may be introduced into a

hS% td POSS-i ncl ude a cel | capabl e of

expreSS|ng the protein encoded by the expression
i ncl ude both cul tured

\Y; ) he hos .
VS0E8] 15 eng SnbodiGpttan Mlrsmubeihsaion eyt fih g constructed by
ciﬂs&ﬁihglimﬁw&xﬂaiceﬁzhﬂmmﬁ cﬁm%erﬁﬁtbﬁﬁéﬂmﬁﬁté&:ﬁﬁﬁzg sROHE the

ggg nal ., cell within_a |living organi sm

AB aegd, (Fremess) A% dereriend i sl g throzesultieg yestor, the
C BRinfitd cofstAB SPRe 65ty s

tgrn1 "host cel I rgééﬁgﬁﬁ%t on} ﬁh«hﬂ@ﬁgﬁg eg%??E gene

beeniziged wEhip sy plagmidcin mmecﬁmhydmm, alvirpregyrsssjonciector
SHEY b8 cBRdthcte®G %ﬁﬁm m%eﬁﬂ&géep i’b%%‘z%ﬂa)ﬁo?e? Gl AAv

i n Succeedi ng generat eto e
dﬁ#‘?@cbhwalsdpﬁcn'mﬁlaﬁh@mmpleanw ronnmental influences,
such progeny may not, in fact, be identical to the
parent cell, but are still i ncl uded within the scope
ol00BPle  tAar qupressions vebtdTerfaths prefdit W <RGE 3B B8 Afiroduced inio a

R S HOIDERy ol OSTLE Bp Se

t expmesfion tvﬁ@qr tfbe host golk snay Thidudecsols clitturahadugonabédlls including

aﬂé:ino:}ai @Qf‘]&n%g uﬁured I;algll;l'(e)lgal sm cells and priiary neurons, and a neuronal
cell within a living organism. Accordingly, the invention also provides host cells
containing an expression vector of the invention. The term "host cell” refers not only
to the particular subject cell but to the progeny or potential progeny of such a cell.
Because certain modifications may occur in succeeding generations due to either
celular differentiation, mutation or environmental influences, such progeny may not,
in fact, be identical to the parent cell, but are still included within the scope of the
term as used herein.
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techni ques for introducing foreign nucleic acid into a

host cell, including calcium phosphate or cal ci um
' co-precipitation, DEAE-dextranmedi at
w@?gﬁé@qﬁsl on, |ipofection, electroporation, %T"SGZOM"OOOO%

nicr0|nject|on and viral - nedi ated transfection.
Suitable nethods for transform ng or transfecting
host cells are well known in the art and can for
exanpl e be found in Sanbrook et al. (Ml ecular
G onlng A Laboratory Manual, 3rd Edition, Cold
ring Harbor Laboratory press (2001)), and ot her '
8Plat oMpctonifatan be :@@mcecmm célls byl comvrmtionsl gransforpration

0519 &é@bbﬂ&&h@h@ 'Ilﬂg %ﬁﬁaﬁ%ﬁ‘e gnd;f "t&a?nsféb%" refer to

nuc |c acl consi ered rans
" techmigdes dbe éitroduring' farsigs gmielc ‘acidAintat a zhoﬂgnzeﬂ; inclnding calcium

SR B s e G e Pt R s,

blipsfelition, Fecerpanniedphieiitgtion ahd ﬁ&aaﬁediatemﬁ@ﬁfacﬁm. Smtable

par n n i hiti al tered pheno e resyltin
O B e BRtatmies orcodop e o SR e U oD gt th ot i can
Cﬂjﬁ%kﬁxuﬂb be Aodnddn Sgﬁﬁbﬁltc e 4): tﬁ&u(lljeﬁ Gl?ﬁﬁ@%ﬂﬂm@dﬁl)ry Manual,
or ga as en transforned wi etero ous
e Eﬂ'@' Eafd ringnarBer, fahapatorss PRt (20 4o %h%fagﬁlé'f"fy
| aghwges the transgene. [0042] The |nvent|on in

various aspects provides a transgenic cell and a non-
human ani mal conprising a reconbi nant nucleic acid

Muoagy! ep@&@l%gh@g, 1, H B in @W@eﬁﬁ@%& ﬁdangforeign
i nventi on. or stable transfection o I an
canqlege goid,j s‘: I@mﬂdﬁl‘eﬂh aransfpapedid Hrgnsfegiedi, tdne“transgenic”. A

t

oSPaRL W Wk ahet O bt SUBHER. LRP HAGRY phifn) B e coll or
f grzgemgm @Mrpm treticed Gemonbreeding prafmam templayingt4 frynsgenic
SBRaTPnlE s ratchPER B ARE IR Wherek oAt ARt ERRSRe Progonce
mely ab@@mmbmmﬂm&q mtid: cohdrubiosA mbgmwbxgm;sm/l it hthérbkere an
g i nt Preferr.ed | ect abl e

7Sl o o8 Sy el it PSSl A B perprogeny
0défl8ich lty groonipe ithint inehhdesthdpdnsgenet €. Nucl ei ¢ aci ds
encodi ng a sel ectable narker may be introduced into a

host cell on the same vector as that encoding the
pfiietide The iNEnAGOH @a&measﬁeaypsaam Qﬁﬁb@&ﬁc c61 A Wngbn-

0 be | troduced o ar Cells, stab

¢ burfiey Stpal g R Sc g AR AGH FRACule APy tt garous
|dﬁb@hﬁmﬁ@obm@dﬁ@gﬁﬁelectlon. [ 00441 As further

descri bed in the exanpl es bel ow, an enbodi nent of the

[0043] For stable transfection of mammalian cells, it is known that, depending
upon the expression vector and transfection technique used, only a smali fraction of
cells may integrate the foreign DNA into their genome. In order to identify and select
these integrants, a gene that encodes a seclectable marker (such as resistance to
anitbiotics) may be introduced into the host cells along with the gene of interest.
Preferred selectable markers include those that confer resistance to drugs, such as
G418, hygromycin and methotrexate. Nucleic acids encoding a selectable marker may

be introduced into a host cell on the same vector as that encoding the peptide
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i nvention, which conbines CWI E enhancer with PDGF- (3
pronoter, can increase the |evel of transcription
gt ai ni ng neuronal cell specificity,

Ww\‘/’gﬁ“ﬁ? vitro. [00451 PDGF-fl is heavil y%{hsdzﬂomooom
expr essed |n neurons of the central nervous system and
a PDG--fl pronoter fragnent has been characterized to
target the expression of transgenes to differentiated
neurons in transgenic ani mals. However, PDGF- 13
pronoter is a relatively poor actlvator of
transcrlptlon even conpared wi th other

n&QmBpundoE may be mirodwrsd ep@. Semwpqrf%h étahﬂwmg%i with the
e RS bR tclel QY %I:&&nﬁ%@fﬂﬁg with PDG--, 6
pronoter, the inventors have able ‘to achieve for

the first tine a pronnter construct which is specific

F qhodagur qf{baLﬁJrﬁﬁ# ld%sc‘?iﬂg% @sptblai\é@t %n ¢ boduﬁent of the

transcription of opera sequentes ar

| aweshtien whichicombinenGiVIE sn]ilander VnﬁaﬂDGF—ﬂ proBioGE; t}aﬁ increase the
pr a assaci at.e
VAP, ot BN G S SR 02 FREREHE Rt % ana
b@ﬁnrdenonstrated to be able to transduce

significantly nore dopam nergi c neurons than

titer-matched vectors carrying CW pronoter. It was

t He045] or PDXGH-PId &hﬂgf dxlpadssedNlY hénrehlfecsentd] ®Brvous system and

3 opot er, can .i ncrease the.l evel
oén??ﬁﬁg"cﬁ"m%%g B haA {’mn harafiietizednt) taggst fte exmesgipn of
Theansgends! fo MHReradtiSod Siehivhb ShNGandken® ahitals, CbvRyIREF-8
has been sho to be variable in its activities in

diPFYRYIENES A B1ATNChyt PPATACHEFIOL OK ralpeRiion oxeR cemRYerth@ith other

drmi@i-spitiffeorRée@pt er tends to be expressed in the
ventricul ar zone, radial fibers and mgrating
neurobl asts in the devel oping brain, but not in nmature

NgOE4RYS - ﬂ hi dihe&hVahbdiintsd, B Dby lclwtﬁt@ teBffancer with

finding that CW i nfection accounts for
d EBIGH-§ qrpmefes, (the dnyentorsyhavgsbasatableate pabievi sfos tthe figst jtime a

g,@om&e il PiER s R %f orPRAbuldndl U %ncave R €lan activate

el's expressi on o pronmoter 1n i Ng

_ né@mnstion afgopePbholiaked 87@R6coP@T h BiFeOKI€1GMA Tor a longer period

- Traans |t ]
RSN So B  Beh Bt R PR o
t pelginig HEGFtﬁw promfotere ben preyipsly b\e&n deepasitatel to be able to

a | x eSS|on mhen th rlne
C oAtrEng |CMV @Mﬁqﬂm rritheats ﬂi_eréfm etkpsisips @ms |OMVE hﬁﬁﬁd:dr Ywhen
%Ol%i)iﬂgé w?tﬁ lPﬁ}Pl-E promoter can increase the level of transcriptional activity in

neuronal cells.

[0047]  The result was also surprising given that CMV promoter has been shown
to be variable in its activities in different cells of the nervous system. A transgene
driven by CMV promoter tends to be expressed in the ventricular zone, radial fibers
and migrating neuroblasts in the developing brain, but not in mature neurons. This
observation is consistent with the finding that CMV infection accounts for little
debilitation in adult humans but can be disastrous in the developing human brain,

partly dae to h_igher levels of expression of CMV promoter in developing neurons.
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adul t brains, whereas neuronal expression was observed
when the Rous sarcoma virus long term nal repeat (RSV
T ter was used. The variance of these
“k)ﬁ%f&&&¥§ related to the observation that Slﬂgﬁ@ﬁﬁﬁimwmns
changes in the CW pronoter sequence generate
conpletely different patterns of expression in CNS
neurons. This sequence- specific expression is due in
part to the conplexity of the CW pronoter that
contains bi nding sites for cAWP, CREB/ ATF, NF-,B, SPI,

retinoic acid, AP-1, NFl, its own |nned|ate
a:FIP"S‘FgﬁF‘bP@ﬂﬁS i 6@‘!]% Prallﬁso'fv@}cp ‘hgue slnvemrentriglgd gxpression from
MRENAY! Stbin6iR msmsmai Fseﬁg .
homevé? mhgn comb d mnt émngﬁﬁéﬁgkg P ecl faStrcmyte

p rsperBierxpEgEpn yberﬂn;@mmnp (CHG peamotaTivias Esadi ﬁ:anlaelv, lmﬂowrus

SR R P Ay i el

pradul htainsj whezens inowronz smbmcm vaadabbm&dsvlmu tmj Rnus sarcoma virus

I Ilg@lgée eay Obg%feuro al celelrg iﬁem fic ogﬁ%e%ereportsw

Pm%lyf relatedrtutﬂmr obsanation ibht slght:thah@ﬁ ib élie0@MW prouister aéqasnce
he i pventi.on, it

an_enbodi 0 ent to
B SbRlsh bR PR of Sbreiohn i CHRGEMOBE o Oy atsgeo-
rEezpﬁﬁlﬁ?c/ ei;)}défsiohf is adhe iyt Sdra B dtted ccﬁﬁ(ﬁleEE )@@ﬁd)foﬁie m&m Y fromoter that
ach o ro enhancer en
carBe R ANy CREBH T Nerad 825, TR bstmesacih A1,
C gL, 18 \owREinGadialy @atiydSroRindpofiiteds WaN& édah%mﬁ%l ﬁtmdﬂ%ﬂatmn
be.sujtabl e for gene expression in neurona
sHEPALFEQIRE-he real i zed that a conbination of CNVIE
enhancer and PDGF- (3 pronoter may be used in

alternative enbodinments. O her suitable neurona
priBP er Jt tapEpaET: oh@f%r; wher gembingd ewitthyr nevspanl ngellg specific

PriRombef sudl! é%hPﬁ@F- ecmué oy €41 bncRAGE E%deﬁrolong

expr ession wth E en ancer eterm nl ng
| repadecalh anqﬁCew@mO@noﬁppm@r éblkyd |sequ¢m;¢s The present

n er.
S Y ARPE PR Mookl o BUoP Tliaffh bF yogl U AsRiinlt off ki
hawemeiriggens therhpincer Wit h PDGF-S pronot er and
determ ning an increase in the expression of operably

I'i nked sequences in neuronal 19 WD 2004/ 087926.
PAT048¢2 0 O hilOOBMRIE eglncer. anSREIGHS pmmagaricondnet described below

e [ [S. be.. c |ned t rm

5 o SR SN S BB BB T e
i ramﬁmi otherl consimectaspg de feadily ﬂhﬁm‘&dn’@t hisiianf eXE53I06 | B3 Ehys.
t.%ch of PDGF-B promoter and CMVIE enhancer when combined with a suitable

enhancer or promoter as the case may be can provide a promoter construct that may

be suitable for gene expression in neuronal cells. It should also be realized that a
- combination of CMVIE enhancer and PDGF-B promoter may be used in alternative
embodiments. Other suitable neuronal promoters therefore may be identified by
combining a promoter which can activate a neuronal cell specific expression with
CMVIE enhancer and determining the increase in the expression of opérably linked
sequences enhancer in neuronal cells. Similarly, other suitable enhancers may be
identified by combining a heterologous enhancer with PDGF-8 promoter and

determining an increase in the expression of operably linked sequences in neuronal
19



transcriptional activity of a neuronal cell specific
pronoter conprising operably [|inking a heterol ogous
WSkt © the neuronal cell specific pr ondt §frddbooa/000076
vari ous enbodlnents the enhancer and the prono{

may be as descri bed above i ncluding human CWIE
enhancer and human PDGF-fl pronoter. In an enbodi nent,
- the enhancer is operably |inked upstreamto the
neuronal cell specific pronoter. [0051] The

reconbi nant nucleic acid nolecule, inits various

diqggt may . .be used to_express exogenous

& SHdehle sabancers pad progiotess may, be ceabetxh tpyform other
gem@nﬁm?einwdinﬁﬁﬁ of 8BwhvRhii@ of gene expression in
neuronal cells. [0052] Hi gh |level, long termand cel
specific gene expression are required to effectively
t T6UBD) MBNYe NRAYVERATE Wne dAsR%& fm&y adfldfholi hﬁfb @ge(mﬁg €the
reconbi nant nucleic acid | ecu I'n one enbodi nmen
migpnscriptionpb petivity efie anenzogelocad] spedidie (promotey somptisieg apsrably
t @inci'h Alnelrdth lenﬁi g)e{hé T ﬁr@xﬂi léglil 'g%c (f ]?A%Sbter In various
i sch a, eplirepsy, splna or
P&nﬂbo@m,sthd esase, anﬂllihﬂ pmglommydzesmabsm‘béd zlm'emc!uémg

ﬁglﬁxr%%g ?W glgllfa%p dI ﬁ‘l} rnai’Déﬁ I@S{)rom'{ﬂ%ﬁ %aﬁnk?rﬂgogﬁn%ﬁ, the

dwmmagﬂﬁsqmpmbguﬂsdumﬁmhn&mmehmﬂanmmﬂh@agﬁepmamkmns in
the substantia nigra ultimtely results in a dopam ne
deficiency and associ ated notor inpairnments. An

eXpnsepsi dhe \tﬁmhm;linaﬂﬂﬁiilﬂéls i@ nidiuleMYl i eRoad eMbodikichts may
Pg@F-&& pr onot er truct therefore ﬁﬁhgg be u efuI
F VIR PP S EREST HASEPEG hasmel eili<lor ayaaplic study
t lagile fufdtion @ fRhiatied ofREE BipFestitn IRvh&llcefidier apeut i c
genes into dopam nergic neurons. [0053] The invention
_ in one aspect provides a nethod of treating a neurona
dqmpler High fevel bbl%cferxﬁ%ﬂrdeﬁ'sﬂ&lﬂ;dﬂétﬁ' e%be&glagaﬁeofeadaed to
ct. an expression vector onprising t
@%%P Ty cfeRat meaoy cpsprolegiepl dirisome b et ﬂv@r@pwp eFhgbregombinant

| in0K6H atia rholedulte R BRULhSodSRRE erﬁagotﬂégﬁ) Qﬁ%@? Lélf used in

genes i nclude growth factor
g @aresthgmpy i) e | ngarongl &igarders, amivéfhngg etmicef isehemja, emémm head

9lah, I 1960
S PBgSP A SATHE el nAD itheions discarc, Alhoimrs
f disease: Wg’yhlc dnterah saléragio pnd mpwrogrmnikis disprders.u dion grample, in

s %eﬁmg%}g%éél@e IX%S oi{ &)0831?1 ine é g@tﬁ&nsf ﬁr the substantia

|ntro uci ng VI VO
k migrn ultimatedyt resltsginfacdopgmine tbﬁ@em:pymdt aa‘aocnmyd Inmtorania:innents

a‘ik'ﬂ giqﬁ'lzsg{ont @e%to?xgorn?p%%m%n &MﬁED%ancer and PDGF-8 promoter

construct therefore should be useful for developing gene therapy for Parkinson’s

discase that rely on optimal vectors to transfer therapeutic genes into dopaminergic

neurons.

[0053] The invention in one aspect provides a method of treating a neuronal
disorder in a subject comprising administering to the subject an expression vector
comprising the recombinant nucleic acid of the invention operably linked to a
therapeutic gene sequence. Therapeutic genes include growth factor genes (which

include genes of fibroblast growth factor gene family, nerve growth factor gene
20



~of the invention to a subject for gene therapy of

neur ol ogi cal disorders. A nucleic acid of the

may be delivered to cells in vivo u

w%%bﬁ%}%#g%uch as direct injection of DNA, PHs 2004000076

recept or - nedi at ed DNA upt ake, viral-nedi at ed

transfection or non- viral transfection and |ipid

based transfection, all of which nay involve the use

of gene therapy vectors. A delivery apparatus (e.g.,

a "gene gun") for injecting DNAinto cells in vivo

e used ch an apparatus nay be comercially,
Q’Cfém‘? Lééﬂ%‘@nj%f( T oK & Fasa) and th%msmw&ng genes
e %P bE e iR i's adn1n|stered by direct injection

into the central nervous systemor to the
.cerebrospinal fluid. [0055] Retrovirus-nedi ated gene

dghosup’ Y M&hoddSer BRrodis: E’@T MEE Be1¥S): lvivo are known,
characteri zed and rotocols produci ng reconbi nan

r dnclusting foy ﬁ@edhﬁ!ﬂlfymnd |mmfé:@tn8ﬂ13t0 aduhmsen the eipressionvedtor DNA

prof el b ReREhchiy oPHE bt ok e cid

alof i dhyentioBr may) de Rlghivéredite gellss goviansisg nfeiBR)such an direct

o Ao N AR BN O S R bron

adﬁabtrmﬁcimmtmkﬂlpld ibas:d Sransfoctiong alh gf whichdrdyt inedlye dlic use of

% cel I e nervo yst em as ds Crlbedlﬂ%dg
3 Rerafiveset 4 ey Bl i B oL e e DINA o
- 1 eglly inedvdoyapde klsai Suett aﬁhppardtlﬁflﬁa}i?bt? a&mﬁaéﬁﬁﬂsiwaﬂam (e.g.,

of ne S in Jtro nd in vivo by
g%?%ﬂﬁ)seﬁ’e apogiman the SressiRg vpotalis deinisteyedsby dircot
2 Q&j&:tmﬁ)ﬁﬁo #2 cefival ﬂlé’@&&'sﬂ'&ém of RS ierdthpmabilbiar g€

anount of DNA nay be required to achieve cell-specific
gene expression, non-viral, polyneric gene carriers

WegB8) CaRekBeiRisRAsAdiS éfegﬁh%forﬁis@ LR BB @ﬁas%@ﬁi well

asacarrler in genet era hese carriers i'nclud

c &barasiprized gpd pretncels dpr Prpﬁtpw yeorphina Falouirsss ped, fos mecung
\/ r

S by 085, 8L W R0 A i SR s

LMﬂmerm@uswbgr%st arledsorGregnscublishimmddsocihtes, (1989),

V%ﬁ& 8fl:§r siﬁﬁﬁl 1 Do maﬁ%e Oi%exllga%zm]\ﬁé?wclré 8 §0ta£:ge therapy

Huang Nonvi r a ne Fapy: prom ses
C lelldé @@Vlr@mi cla@@ Odmse?; mcmmm&mwbﬁsmx& to

J dﬁlVBA V@eips aﬁpptteﬂ bys Sm&m (ﬂ @t alg,e(ﬁﬁim:ﬂ mahsdgcxmmdfermhraﬂ eells in

S I tur.e an
PSR e & ool W Sgp i Pro i s Srigs 4 2000
_ 92)3012;97 1488843). Abdal | ah B, Hassan A, Benoist C Coula
- D, Behr JP, Deneneix BA. A powerful

- [0056] Where a large amount of DNA may be required to achieve cell-specific
gene expression, non-viral, polymeric gene carriers which can incorporate large DNA
plasmids may be used as a carrier in gene therapy. These camiers include cationic
polymers or lipids as described in Davis ME, Non-viral gene delivery system; Current
opinion in biotechnology 2002, 13: 128-131; Niidome T and Huang 1., Hene therapy
progress and prospects: nonviral vectors. Gene Therapy, 2002, 9:1647-1652; Li S and
Huang L, Nonvi;;al gene therapy: promises and challenges. Gene Therapy, 2000, 7:
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nonviral vector for in vivo gene transfer into. the
adult mammal i an brain: polyet hyI eni m ne. Hum Gene
7: 1947-1954; Goula D, Reny IS, Ergg,ﬁlged
&a@ggﬁm&ggﬁM Levi G Abdall ah B, Denenei x BA. Si zé, 20&1000076
diffusibility and transfection performance of |inear
PEI / DNA conpl exes in the nouse central nervous
system Gene Therapy, 1998; 5:712-717. [0057] Plasmd
DNA conpl exed with a cationic polynmer such as

*. polyethylenimne (PElI) can be delivered to neuronal

cells and in one enbodi nent, the nethod of treating a

nélrébnBpussif b Leranale i, Hanta d6fpMersay MeScherpnd, Deinehoiy B,
t Bt 78X @%&u%e\éﬁy‘f £ gﬁi% Lf &#Bﬂﬁd{@% franfde St géﬂs' iff butture

prlor to admni strati
pidyimeyive Rpdysthylendimines Pros. Nﬂi A@adossl] US@\ d@ﬂs vﬂﬁr 72917302;

Vﬁﬁ&a‘ifahg%)%e{% CRl 13 ?é‘%ﬁu‘?&‘i‘i er%J[ 13 bé‘r{lé“nﬁg:aﬁ%e QUL exrful

regl on e cen Her vous’sys
ankmviraks tvected ibly mtweogml Gamsfar (intﬂj élet adubt ammﬁahan brain:

BB, o B 5, 935 185720 3 R it

fP,X &hsowica M;lelﬂrkl.(l}l AbdsllahhB, Dedhoneisd BA. t$ige, diffusibility and

SRS RS N oSS 2l e

sgfsteﬂﬂﬁ&ne'l‘ﬁ&iapynmysg,smz-bnbe translated into 3
di mensi onal coordi nates appropriate for the
Stereotactic frame for targeted injection of vector
Digos7)[ 00PRkmz |DmCUH@H§1§ceﬁef\%ftﬁ eg t@aﬁ’@ﬁi{:e'ﬂblﬁﬁé kA Y as
|ncor orat ed bg ref erence. [0060] AIth vari ous

) ke baArbinerr e naeonal asls wikia one psbogiment, the

”ﬁ@ﬂiod Qﬁé}%ﬁﬁ% QNSnARel GRcHE] fafbe e&n Wﬁ@ﬂ %f%img Nthe

t he scope of the invention in accori nce
CEPIRsHOR éﬁ@tphmﬂhrm\nph@@@c @ene lsaier PRIPY Itteddanmlairhim ain one

S&ﬁtbduﬁaﬂ'tﬁé?&%?ﬂn%?@geh@%ﬂigﬁs?ﬁthUbSt itution of known

equi val ent's aspect o i'nvention in order
to achieve the sane result in substantially the sane

Al | ' |f|c t .used el n.
RO To UREREIAR R e SBLAN oty oy ) 35 6l of
POF£SE2004+000996x, imdpbe hdmnhldtqred)hgestexéomd maoipjeoon ds i

O T I T R——

oﬁanemtubdthmeehm willibs figeal intl thy sklﬂlqaﬂd\/thé Bﬁin With tHeatereotactic

2 e 345 b b o s

i sufmate e, imapes will be @dandlated intd B dinneiadalasediiafes @ppropriate for
the stereotactic frame for targeted injection of vector DNA.

[0059]  All documents referred to herein are fully incorporated by reference.

[0060] Although various embodiments of the invention are disclosed herein, many
adaptations and modifications may be made within the scope of the invention in
accordance with the common general knowledge of those skilled in this art. Such
modifications include the substitution of known equivalents for any aspect of the
invention in order to achieve the same result in substantially the same way. All

technical and scientific terms used herein have the same meaning as commonly
2



the invention as disclosed herein. EXAMPLES 1.
Mat erial s and Met hods PLASM D CONSTRUCTI ON [ 00621

Gly ,C vector was pur chased from Pronega.
WESU%%@ EGFP (Patema et al .. 2000) was kindPST/SC2004000076

provided by Prof. H Beeler (Institute of Ml ecular
Bi ol ogy, University of Zurich, Switzerland). The
| uci ferase constructions of pCwiI E-PDG--1 uc,
pCWI El uc, pPDGFluc, pCWI uc were based on pGL.3-basic.
vector. To generate pCWI E- PDG--1uc, PDGF-13 pronoter _
and CW jmedi ate _early (CWIE) enhancer wer e
| aﬂlaﬂffffffP%’dbr 98 P sudppEFsiEtap thnartoel fhavirrentionn pnless deffiped
| igherigchnol ogi es, California, USA) using PCR and
inserted between Sac I/H :zd Ill and Kpn I/ Sac |
res ectively in the nultiple cloning sites of
basilde wedt semppdng/ !SI HEedcasaml opRPGHLd demsr sibstantially

S RS g M RS ERPRELT, O ot e
I /illusmweldf vaiidug aispEcts qf@l@}dmmm argiodoonot 1ot the ibsdadspects of
p . fullcd ength pronoter was anplified from
p%@lmo%nadlgcﬁgéedr#ee%% nto Kpn IlHind Ill sites of

pGL3-basi c vector. Scthematic structures of the four

dirﬁ);ﬁg@ﬂgspl asmd vectors used in this study are shown
[ 1. [00631 Al plasm d DNAs were anplified in

Di5a Enidrialeaidl Methiofls ed according to a standard
pr.qt ' Hil.den, Gernany). Plasmd obtained
b;ﬁﬁ%ﬁﬂb @R@&ﬁi’cﬂf’%n were verified by DNA
sequencing. O igonucl eotides used for PCR

anpie2]f i CIGLBMadE Svdcicit fds ?imt 5dd0 WamMpldindoR S tsh HD NEGFP
sites shown in italics. WD 2004/ 087926

P@T?twemiﬁ 8960 7 Ui EEouidedie drof. Bemsier (instifate, of Molecular

SR CI PR A Gk baysy o

a nt i se n Se
é)@@a DAY TBlGpRIFF o6. AV Iog iwres bassd on pGL 3-basic
A‘GE&SP%%&%?&&&%@B%%I&%&& 'pro(ln%'t;eg anIdDCWil%}nediate
early (CMVIE) enhancer were amplified from psubPDGF-EGFP and pRc/CMV;
(Invitrogen life techmologies, California, USA) using PCR and inserted between Sac
VHind HI and Kpn 1/Sac I respectively in the multiple cloning sites of pGL3-basic
vector. pCMVIEluc and pPDGFluc were construcied by inserting PCR products of
CMVIE enhancer and PDGF promoter into Kpn /Sac I and Sac VHind I sites of
- pGL3-basic vector. To construct pPCMViuc, CMV full-length promoter was amplified
from pRc/CMV, and inserted into Kpn 1/Hind 11 sites of pGL3-basic vector.
Schematic structures of the four different plasmid vectors used in this study are shown
in Figure 1. | |

[0063] All plasmid DNAs were amplified in DH50 E.coli and purified according
to a standard protocol (Qiagen, Hilden, Germany). Plasmid obtained by PCR .
amplification were verified by DNA sequencing. Oligonucleotides nsed for PCR

amplification are listed as follows with restriction sites shown in italics.
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antisense primer, 5 - TAATAAGCTT
ACTAGTGGATCCGAGCTCGGTA- 3" (SEQ  ID NO 4) PDGF- (3

., Sense priner,
“QIA%[@ @ CCTAGAGGATCCACAGTCT-3'  ( SEQ. | DNO. 5) PCT/SG2004/000076

anti sense priner,
5- CAGCAAGCYTr TCAGTTCCTCGACTCTAG 3(SEQ I D NO.  6)
PREPARATI ON OndDNA{ POLYI d/ MER COVPLEXES [ 0064] Pl asm d
DNA was diluted in 5% glucose. PElI (25 kDa;
Sigma-Aldrich, San D ego, CA) was used as a 10 nmM
ague tock solution. Relative anmounts of PEl to
Dwe@émer’transf ection and ani mal experinments were
1Q . . : :
s am i SR GeLfocerTdea oA CRTIGRE: (16 avo,
c aintisdnset gdmby 1-aKANCGAGOTEROUATGGITAN TAGCEARG-3 (SEQ. ID
c%lé?')ns 3nnmol of phosphate and that |1 of 10 nM PEI
hol'ds™10 nnol of am ne nitrogen. Conpl exes were forned
by adding the appropriate anmount of PElI solution into
t solution, mxing with brief vortex, and
war t PPPYPT 30 min at room tenmperature. 24 WO
24 QRifiee 6 PETT 86N CeRATA -
VECTORS [ 00651 Recomﬂcgggggggﬁ oV ruse&g%?ééé EAdSEQ.ID
cd2tPuct ed using the Bac- To-Bac Bacul ovi rus
Expression System (G bco BRL, Life Technol ogi es,
Gai t hersburg, MD, USA). Luciferase cDNA under the CW
pravtissngr promerCOYTA ADMAFEES ASTAGIOEATCCGAGOTUGETABT SEQ.
ic@g%(?e into the transfer plasm d pFastBacl, with the

) | E enhancer and PDGF- Q pronoter inserted
bet ween Notl & Xbal, and luciferase cDNA inserted

b}%e@ Xhol & Hindl R Reconbi nant bacul oviruses
p CREATMYE  propagated in Sf9 insect cells

2GR PHRer, 5 UAATTIRICr R ARAS GRYPCATIRST Y. '

DR, N?I | er LK, and Luchow VA ?%acuf&ow ru@%xsr%;ﬂégb%qr?' 5)
. Vectors: A Laboratory Manual. New York: WH. Freeman

o g, S R RAGRCEEORECITEE 5 oo

si®e filter and concentrated by ultrafiltration. The
viral pellet was resuspended in PBS and infectious
titers were determ ned by plaque assay on Sf9 cells.
BB AR GNP DA/ R OE NBIRR COSPRRXESX | ruses (AAV) were
constructed using the

[0064]  Plasmid DNA was diluted in 5% glucose. PEI (25 kDa; Sig;ma—Aldﬁch,

San Diego, CA) was used as a 10 mM aqueous stock solution. Relative amounts of

PEI to DNA for cell transfection and animal experiments were 10 and 14 equivalents
of PEI nitrogen per DNA phosphate respectively. The required amount of PEI was
caleulated by taking into account that 1ng DNA contains 3nmol of phosphate and that
1pl of 10 mM PEI holds 10 nmol of amine nittogen. Complexes were formed by
adding the appropriate amount of PEI solution into the DNA solution, mixing with

brief vortex, and waiting for 30 min at room temperature.
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in"an at nosphere of 5%002 an

AAV Hel per-Free System (Stratagene, La Jolla, CA). The
CwW, PDG-- (3 and CWIE enhancer-PDG-- 0 pronoter

ts were inserted into pAAV-| uciferase.
W&%@ﬁ%ﬂ&lﬂ and Hind 111, to generate AAV expregqu&%ooom

pl asm ds, pAAV-CW- |uc, pAAV-PDG-Iuc and

pAAV- CWI E/ PDGF-1 uc, respectively. Al plasm ds were

anplified in Escherichia coif DH5a strain and prepared

using Q agen plasmd Maxi- prep Kit (Q agen, Ontari o,

Canada). Reconbi nant, replication-deficient AAV-2

virions arla&)roduced t hrough co-transfection of one of
QF VIRIL W&EGT@RS | on pl asmi d, AAV packagi ng

“plasm d pAAV-RC and adenovirus hel per pI asm d pHel per

(1:1:1 nolar ratio) in HEK293 cells by PEl nethod.

~ THPRSS)] dayRscafibioant bamhwﬁws i were tdmstrewdd Sisingr the Bac-To-Bac

" Qe BEER 100 SYGR (RRE BT ABAReES Gt b

p lHSﬁﬁ)i Bubifoyasa cBNAginéeﬂhe aMy ﬁmnio}aer of CWW{:& and PDGF-B
f i ni t

%11] ryvg) Cg%*%mﬂ*ﬂdﬁ%rs)yl S g rflglb]ﬁ ép%##aﬁ 81 @e %}\d\%r CMVIE

acbahm:aamd) ®D@Feiproinotes irsyrRd bEmeeﬁNaﬂS&\Mbhh add luciferase cDNA

Vit | u ne Ther. 2001;
S%TB‘%@‘Y“‘P# e?aﬂl & g"zsﬂyt h§ ? r Progycgd were
V\@i@aﬁécﬁﬁf\ﬂ;ﬂ EiflsebtycollB abdokddy 16 &aﬂd&ﬂrﬁz&h&ﬁeﬂhbhﬁ%ﬂ 'Egr@'Rellly
2 04/087926 PCT/ SG2004/ 000076 CELL CULTURE

hdB rpni fecBow ok {Parplavins Exprersiore Mectorsis A Laboratory
lef:ﬁﬁﬂﬂgw'%rk AW H. mﬁ&ﬁﬁﬂ %Q@@%ﬁaﬁﬁal ?\/ﬂ_%dﬁ&i %ﬁlses om insect

neonat al nmouse cerebel | um stem cél r at

preeirarlipre gedism Werg Fiied thapeghizr0 z-uah porp rstzneﬁltyr s qoprptiated

ey St siMtioh MTRMVEMI pSR aS %ﬁ%@n‘gj&?%n ? a\ﬁlitlﬁ'eétgl{g Et@é were

wer e

i eRprped Brplagisessy oh B8 e FCS. TAANSFEC77ON | NTO
CULTURED CELLS AND LUCI FERASE ACTIVITY ASSAY [0068]

For the transfection of PCl12 and MIC 17.2, the cells
wdpo6s p| il‘tec@nbinm;ademra'smciated ﬂinusass(ﬁ@d{)i voare anmttrpdted wuihg the

B 3L Ry, L5 R T R R

oMW bthancer-FOEEH-B prontdte condttuats ewerdsrﬁﬂ;bmﬂ inaspAAVlaERehse

PR e Py SRR P A/ Shpriiotighnidh o AR v

t ducg pSAWRIDGE ddc M@Am\acmmm TefpRativedy @dl pllﬁhﬂds were

| ncy Hﬁ?‘f n ﬁgg}gﬁ'm}ua cosi %I—&Sc'a sftrg{u a%d I}?e%%r%d%tsmg ZQlagen p?asm1d Maxi-
prep Kit (Qiagen, Ontario, Canada). Recombinant, replication-deficient AAV-2
virions are produced through co-iransfection of one of the above three AAV
expression plasmid, AAV packaging plasmid pAAV-RC and adenovirus helper
plasmid pHelper (1:1:1 molar ratio) in HEK293 cells by PEI method. Three days after
transfection, the cells were collected and AAV were released from the cells by two
rounds of freeze/thaw cycles. AAV particles were purified by a single-step gravity-
flow heparin affinity column, as described by Auricchio A et al. (Isolation of highly
infectious and pure adeno-associated virus type 2 vectors with a single-siep gravity-
flow columm. Hum Gene Ther. 2001; 12:71-76). The titers of the purified AAV
particles were determined by an ELISA kit from Progen, Germany.
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well was replaced with 0.5 m of fresh conplete nmedi um
and cells were further incubated for 24 hours. After
tion, cells were perneabilized with

v%@?mhlysgg buffer (Promega). For the transfecf%gﬁ ?ﬁmewm
rat primary cortex neurons, the cells were seeded
into 46-well plates for baculovinB i nfection or
96-wel |l plates for AAV infection. The |uciferase
activity in cell extracts was neasured using a
luci ferase assay kit (Promega). The relative |ight

unit s h% vvere normal i zed agai nst protein
ELL g’( .
conteh 3 n the cell extracts, which was neasured

using a protein assay kit (Bio- Rad | abs, Hercul es,

Cajoob7] | VESTLEY ﬂﬂsﬁ%ﬁ& E@Qg&ﬁﬁfﬂ%&s Q&k Smw Stn?r rat

rats (wei ghing 250-320g) were
r ahsoghspraocytopadil 2ically ngenatal aiouyrtmqbsﬂuni gem|celds If/I'e”Cai§é and

e T M
pFHDmemgnteq at 33°Q)wiﬂmeIPUES mranrahilaépherfa@g 5% CO, al(ld P(63§2 cells
i i St.0 operated group (n

oI BT RRPE B ekttt SR TP §) i

injected group (n = 6); for PCR analysis (n =23).

ReTRANSFECTEON VI CELTURED (CELISCANGD QURTRERASE! ACPIVITY
tiMS®4Y 26 WO 2004/ 087926 PCT/ SG2004/ 000076 af ter

injection. They were kept 4 to a cage in a light-dark

C 1 /1 h a constant tenperature of 22C and

y[%hg%( h %M%%Pﬂr WX ﬂldrMTﬁngﬁ 2, fiseBs wesp spht one day

f o%gbr 14 ﬁansié@ﬁ“oﬁﬁﬁ?ldt@ﬂm%dwa 1§te§)%t Ale (@ﬁgtg%lfz eﬁwell
[ es esearc

I nternati onal GCui ng Pri nci

asW%}! Déunlaafethp ﬁaﬁw\mdmteﬂemdmm gdiei pectniight DN, thedulture

t t

Un| ver Sity e%%é %ga%@?@@? oﬂ%wfgq%am? f OP]';% IGQ%’#@)EI

Rg:ammlds %Jmpmmml th;nolehmA&b@ Added Weaég wEnbf@e @IaieﬁshJ DNA/PEI
| ona ni \.er ngapor e an In e

DB e By i the ca tord HewRal AEn{Tbe medien in cach

- HNIE Gk QeP1ARED R LY. Sl ORI E@ﬁpiewe%umaﬁﬁkéiﬁt WéE Farther

by, an intraperitoneal injection of sod
p éﬁ%‘wﬁﬂ @rt%lhov@om@er/th«glcuﬁaumwynwag mm)meahuzed with 100 pl of
PQSh QN r | th the nose

bar ssét gl?f% t?&a@ér}%ﬁ%}fj&g{: [ on% %mmr% e@“ Foie the
higspo warepaeded umtp éétwe@irplatem bagidodmp dafadtieh or 96-well plates for

Bﬁs cg%/)r hﬁ]:?}cﬁg? rom . r%l‘lt g’&“ﬁs?&‘ﬁas Ih%{s'é‘ie Id’(r)mq"g a
( Avcifesage Bssayrkit (Peciosrga). The )e,latﬂvﬂ 11@ht units (RLU) were normalized against
protein concentration in the cell extracts, which was measured using a protein assay
kit (Bio-Rad labs, Hercules, Calif).
INVIVO STUDY
- =Animals
[0069]  Adult male Wistar rats (weighing 250-320g) were used in this study. The
. Tats were divided into several groups: for luciferase extraction study, 4 rats were used
for each time interval: pCMVIB-PDGF-luc (n = 32), pPCMVIEkic (n = 4), pPDGFluc
| (n = 4), pCMVIuc (n = 12); for immunohistochemical study: sham operated group (n
= 6), pCMVIE-PDGF-luc injected group (z = 6), pCMVluc injected group (n = 6); for
PCR analysis (n = 3). Rats were randomly assigned to each group at various times
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mm ventral (V), -5.0mm A +0.5 mMm L, +3 nm V,
-5.0mmand A -0.3 mMm L, + m V, -5.0mj] or into

anpus (coordinates: A -4.4 mm L, +
wb%o‘bd?g%%ﬁ For each inj ect i on, the injecti Oﬁ%(%@dmooom
was 5 1 which contained 1 g DNA in PEl / DNA conpl ex.
The rate of injection was 10 / mnute and the needl e
was allowed to remain in situ for 5 mnutes before
being slowy retracted at the end of each injection.
PCR DETECTI ON OFLUCI FERASE GENE FROM Tl SSUE SAMPLES

[0071] Tissue sanples of striatum bippocanpus, cortex
ﬁ@er:i%l pdtornthey Wergkept dite ecagein 2 light-derkfoyelen(12(12h) 2 i nensint

eRhir& bf S1E1a3l WdeR %ﬁ{gﬁt? rl\nﬁffed%WﬂcFﬁgﬁ%or&tH r%tl-ligfgd In

tl ues were Eonngenlze a razo
| aﬂltﬁ hehdiingiand paga ofall aninxdls, altﬂtIatsbnatlmmﬂ uiting Priticiydes for Animal

kanigs B UAER by oy PRSP RRE Ty  ooeRBRb

| Laticeatotyehrimml Géntgy Namnal Bhivédityl (EBilgapordhere Folloked All rats

e TR b Ry R o
PEihig&ced) @kd RGO Bvtbie afitialadit BERse eaaRt 89 egpetimettls. t he

anplified product is 540 bp. Anplification cycles
consisted of 94 C5mn, 1 cycle; 94 C, 45 s, 55 C 30

,.Inj’ezu&.p,age,ﬁ,mﬁS cycles with a final extension at 72
fg@s Qﬁ To excl ude contam nati on of the whole
pl2Us s Rats' wsredapassihetizeda by 4 dpirappeitonssl ciiection of fodjum

V\@@ltébaﬂﬂﬂaﬁ(tohi@ /R & Body weigh)l dn@ RSBoRASAY, Jté? G mstrument

Fol | owi ng deep anesthesia, rats were sacrifice

i itk él!%u“%ecb%eﬁ dk P didor smqmonmctmnb 95 sBifamen Kot h@p@ampus
S Blidchi&n)PBNA Rids Gefhratel ?hﬁ a{?:f: Qﬁje d fotd %@ﬁtﬁgtuﬁxnfﬂz 4 Bfection

f our dlfferent parts striatum oca

cByint ic W@w&ﬁoahbneanﬁ |ag¢ éum)e peterieti (43.cth. %dmadderal (L), +2.0
(0]
Sﬁﬂ?rvaﬁt?a 5b%£aw&g§%pun | pr%‘gg%m ng %ﬁ?’mfl”ﬂ

sanp es e st or e
a1V msmibgrmﬂxségmmuy (qommatesﬂﬁyganmsn,mmm v, -

L5 ) ror SR B, T e VS WENER Porihegt B
ain FET /iDNA me&c aHé kith s B5echONwat CLPl hﬂlﬁtts afd thEhl@ed}c was
s % atant at  room tenperature was used for the

rASERHR ¢ i Joras BaRpieE sy Petge slewlatdmgiod pt the codpf
Pég@ﬁﬁg@gnoﬁkasurenents were made in a single-well
| um nonmeter (Berthold Lumat LB 9501) for 10 seconds.

-PCR DETECTION OF LUCIFERASE GENE FROM TISSUE SAMPLES

- [0071}  Tissue samples of striatum, hippocampus, cortex and substantia nigra were
collected from rat brains 2 days after striatum injection of pPCMVIE-PDGF-Luc. The
tissnes were homogenized by mincing with a razor blade and plasmid DNA was
extracted according to the standard protocol of a DNAeasy Tissue Kit (Qiagen). The

oligonucleotide primers for luciferase PCR are listed below:

5" primer: 5'-AT TGC TCA ACA GTA TGG GCA-3' (SEQ. ID NO. 7)
3’ primer: 5-CGA AGA AGG AGA ATA GGG TTG-3' (SEQ. ID NO. 8)
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I mmunol ust ocherni cal anal yses 100741 Two days after
injection with pCwI E- PDGF- | uc, pCwI uc or sham

iLon, rats were sacrificed (n = 3 Fol |
wﬁ%@éﬁ@ﬁ%@t hesia, all rats were perfused fi rs&%oomooom
Ringer's solution foll owed by 2% par af or mal dehyde in
0.1 MPBS (pH 7.4). After perfusion, the cerebral
cortices containing the striatum and hippocanpus were
renmoved and post-fixed in the sanme fixative for 2-4
hours before they were transferred into 0.1 M PBS
contai ning 15% sucrose and kept overnight at 4C
FriobRh cdibe wapecgécsizt oﬁﬁle efpiifiechpiodet is 346bp. Aoplificati@Deycles

pRESSHEETAE Sine PGl 21 "CBF shSC Ml s biea 1opeish with
md’ﬁﬂaﬂe:@nl% BB |t foB 7l nfm 40 &@ﬁﬁ@béﬂt&ﬂﬁn@n&@fﬂd Wi é%cess a

X- 100 t hen bl ocked wi th 5% nor mal goat serumin
f drormal xgidpn with ghejipisationof BEE weshandled pasalleby er ni ght

W th primary anti bodi es: polyclonal anti-Iluciferase
(Pronega; dilution 1:150); and nonocl onal agai nst
nelitciferasgasiayi ¢ 28 WD 2004/ 087926 PCT/ SG2004/ 000076

PTG ToSbplsp dobF dplak ST O BB R i fbrtuion

arveittf Gt Mhphosphata difersd sulintetPRS(pH- 7. 490 The brhipSwereirtoved and the

9B o AL S g L B O wer

didisgédtaband sd;@@)telﬁ omﬂei:teﬂ inio epp@:ﬁﬂcﬁf tubex Tixaid samplw eete sanad at

oMo B PEey e R HmechP Pris et o ol PR pessidoms

f |d¢§iieﬁseﬁﬂﬂ§anig)ﬁiﬂid RBndFBAtEAaBPdelicaBMETR 40 \WbdoRds on ice, and then
cover sl |‘g trol sections were incubated wt hout

prqeﬁiﬁiﬁgge | B0 epm at/iSki dpi ¥ amiponenitfoge Bt migiolirisnef the

e SR 016G OARERDE NARIEL R 05
@amﬁ'faadﬂ!rﬁr@n Fserngse. Meawrengaist wern muds in pisidgle-vell luminometer

g%g 1 line, and an em ssi on
ter %M%&%%%@g?bgﬁgﬁd&ét ection of Fitc
fl uorescein; and vvith a 543 inn laser line, and an

e for the detection of Trite
f%’%’f’g's'?r':hemc"em % F%tlve anal ysis [00771 Three rats

ed@8vA\er elwis dalysi ﬁfmehjecmawith fpl@ﬁﬂE‘:\BDGE#luc pCMV}uc or sham

| | { f
NSIRRh GEEP RTERP o helloviee gecrC eyt off ot were
r gredosed ira vdihRitgersaoutdeal followedby DB . pathfér@iafichyle 80.1 M PBS

b lﬁt 94?' Afﬂ!ere lp%%fussigrlx,e%}eegerebral cortices containing the striatum and

hlppocamp_us were removed and post-fixed in the same fixative for 2-4 hours before
they were transferred into 0.1 M PBS containing 15% sucrose and kept overnight at
4°C. Frozen coronal sections of each brain were cut at 30pum thickness and collected
before being stored in 0.1 M PBS.

[0075]  Free-floating sections were washed for 20 min in 0.1M PBS at pH 7.4
containing 0.2% Triton X-100, then blocked with 5% normal goat serum in PBS for 1
hour. Sections were then incubated ovemight with primary antibodies: polyctonal

anti-luciferase (Promega; dilution 1:150); and monoclonal against newron-specific
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randomly were surveyed in each section. Each field was

captured under a Carl Zeiss LSMA10 confocal |aser

scanni ng m.croscope at nagnification of 200x.
VB T26ed  cells in each picture were count &§

per cent ages of col ocalization of NeuN in

pCWI E- PDGF- | uc and pCW-1uc positive cells were

cal cul ated respectively. Student's t-test was used to

determine the statistical significance of extent of

colocalization in different plasmds. 2. ‘Results

10078] Table 1. The nunbers of |uciferase

i mglear oieini(Medly) (Cbemicon Intemdttitmalt U&A dibuvioh at300) Sedtidakwere

SRR BT ghF S TR B olfaleiB B conigae
pccmgnﬁ-m | ne., AFSCHlidtioa 1:000) &id BeimbiR K iFicUfinfipate

| Wi T Lihorse OS&Z{‘?%S::;:ECT/ Boseoipms vete washod

L Ubick ems & PBR)SThbY WereClbh Solk6kd bh c%lf/ﬁ% é(%?é?rbéldééé %oM:tLd with

CI\%E- %61 177.17 31.941.58

4 penp moppfing; pdive aaﬁ dovaEsiviy atb‘re‘éshp&tfémfel sestions
Caldr inctiedivrifofh driMa@mtiBofied/l ) | OWI E- PDGF 55. 89

8.37 28.5 2.03 CW 51.002. 19 41.782. 34 Percent age

of transfected neurons* (Mean S. E M): CWI E- PDGF

Wikl BRI i Yol O 558 5478 46%

Per cent age tran rons
ddi%iad | Slsetiong weie| examipagt Hith a Carl Zeiss LSM410 confocal laser

scanning microscope. Each section was initially scanned with a 488 nm laser line,

T%OOMOOOO?G

and an emission filter BP 510-525, for the detection of Fitc fluorescein; and with a

543 nm laser line, and an emission filter LP 570, for the detection of Tritc fluorescein.

-Dnantitative analysis

[0077]  Three rats each were used in cell quantification for colocalization of
pCMVIE-PDGF-fuc and pCMV-luc with NeuN. Four sections for each rat were
selected randomly and used for cell counting. A total of 3 bilateral fields selected
randomly were surveyed in each section. Each ficld was captured under a Carl Zeiss
LSKi410 confocal laser scanning microscope at magnification of 200x. Colocalized
cells in each picture were counted and percentages of colocalization of NeuN in
pCMVIE-PDGF-luc and pCMV-luc positive cells were calculated respectively.
Student’s ttesi was used to determine the statistical significance of extent of

colocalization in different plasmids..

2, Results

[0078]  Table 1. The numbers of luciferase immunoreactivity positive cells that
contain or lack the neuron-marker NeuN immunoreactivity from rats sacrificed at 2
days post-injection of pCMVIE-PDGF-luc or pCMVlue into either the striatem or the
hippocampus. -
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nunber of luciferase i munoreactive cells. | NCREASED
BV VI TRO GENE EXPRESSI ON By USING THE CL |1 VEPJC
OF CY -PDGE [0079] To elimnate the f
wwens pl asm d backbone on gene expressi Onfijcf'[’Zﬁcc%zo&mooms
| uci ferase reporter plasm ds were constructed under
t he sane backbone of pG.3- basic vector (Fig. 1).
Luci f erase expression from pCWI E- PDGF- Luc was
~conpared in vitro with those from pCwluc, pPDGFl uc
and pCWI Eluc follow ng the transfection of neuronal
cells.—As shown in Eigure 2 pCWIE:- PDGF-|.uc drove
dr dmat ifaigetign Bitksr eaded expPliatimn \ihen| conpdippdcamipus
pPO ; fiuc— T mthe—two—tested—ceHs—n
t hegRsiGRlckifped Mgy act|i vity of PDG- in pCWI E- PDG-- Luc
i norerseds Bvipl d in [PC12 and 90 fold iph MICL7.2 as
conpared wi.ith that flrom pPDG-l uc. The{enhancenent was
farf sCPEESPEo t he lexpr e€b1h7A7om t hp si BH%4sL8  up
D

of |PD@wnd CWI E by t he S ti op bet

| eMel s _of expression fro%ﬁ&g%%}ﬁ' - PDGF} Luc rJI“'p‘{f%}?/l uc
i n |POhperadifudiferaélandd cel ls were 0.88 ahd 2.92 30 WD
200408 dope IReEd 8818004/ 000076 respect| vely,

i ndirgelidldg that the{chineric pronoter |ncreased gene
expr(%@iﬂdgﬁi‘@i nearlly or even higher than that of the

CW p X thege twosfgyirgaal -cel | |ingss 903
NEYRON- SPECI FI CI TY ¢OF THE CH MERI C PROMOTER Ci/k—/lzlg PDGF
I N| TEMBRAIN 100801 Ve t Fle®0+R¥Rsti gaf ed i41.78He2.34
CWIEERIGE torrcott-e-rratntat-r—heprona

SPEGk blgkt)? 0 F;@: (3 pronoter. Sectipns fromrats
thatagced ¥gfh. ei ther striatal or hi pppcanpal

i njlecti ons of pCwI K- PDCBZ-I pc and pCwW)| uc vere co-

st di nEYNIEERGENt i bodi es- BEHEF088t h | Lici BRP¥46d 280%6 a

nedr omatv mar ker, NedN. 143 gghes 1 hgpocajmpu 8 3 4g0
patiterns of expressiion of CWI| E- P%GF-I LIC g%gh%m}ﬁeﬁfe

very different. The CWI E- PDG~- | uc expressing cells

wer g Yof! t?ml%fégﬁeg g%ﬁ%h@ L @l %ggral?f ?ﬁl.g)lle lla%Xl%& ‘cells / total

| nmunohi st oehem c cal i zat1on o
Cipmberrb@ciferage inghenoneadiieaklls wi t h t he NeuN nmar ker
showed that nost of these cells were neuronal (Figure

3 CRild srsP ﬁ?‘l %}ﬁ%"@ 2SR L0 B Yerkb® ohE omldnic

I\IeW%q@v .‘¥ n"%% rast, the CW-luc expressing

C9hdy Nk Al LSS A RSk SaSid BUkedn SRR M,
ail luciferase reporter plasmids were constructed under the same backbone of pGL3-
basic vector (Fig. 1). Luciferase expression from pCMVIE-PDGF-Luc was compared
in vitro with those from pCMVluc, pPDGFluc and pCMVIEhc following the
transfection of neuronal cells. As shown in Figure 2, pCMVIE-PDGF-Luc drove
dramatically increased expression when compared with pPDGFluc and pCMVIEluc
in the two tested cells. Tn these cells, the activity of PDGF in pCMVIE-PDGF-Luc
increased 8 fold in PC12 and 90 fold in MTC17.2 as compared with that from
pPDGFluc. The enhancement was far superior to the expression from the simple sum

up of PDGF and CMVIE by themselves. Ratios between the levels of expression from
PCMVIE-PDGF-Luc and pCMVluc in PC12 and MT C17.2 cells were 0.88 and 2.92
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cell layers, corresponding to neurons, astrocytes and

glial cells. Quantative analysis showed that only 50%

vob 200h@s7obci f erase stained cells are neurons (T

In the striatum the CW-|luc stained cells hag@hﬁcﬁhummwm
di ffused distribution, whereas the CwWI E- PDG--| ue

were restricted to neurons (Figure 4), sane as

observed in the hippocanmpus. Cell counts denonstrated
that the proportion of Inc expressing neurons for
CWI E- PDGF- Luc was 91% significantly hi gher than that

et ek g g Siphispemprdaren gemompmssion

PD@Rtlg 608%h hifher thff thet oF i mv@io&w ik tHRE o BGhallcall tines.
and CWI E enhancer pronoters in inducing |luciferase

expression in vivo were conpared fO||OMAng i njection

| NNBURON-SPECEICIEY OF THES 8HgmERTe fifo yﬁﬁtﬁ%
fromEWIRAt ri at um of each rat braln u0| erase FIN

assays. Levels of luciferase activity expressed by

ejobsm! aswediher lfvelf ife%el ?l\/ﬁ?[g—li?% rdpiStl fer dnamiam

expressi on was detected In a ur plasm
- cdkuropicspecifieitioaf PPGH<B prontoterr Spotidnsi finjre adts alint received either

"PCT/ sezogﬁ?%WIB@?ﬁ %ﬁvghﬁﬁlﬁ‘ﬂe%@éé?w%p%a% were co-

t rs@quemﬁx mitto@emgamsumm luciamsel dhd al h@:ﬁ?ﬁphﬁﬂéf QeuN. In the

d
pos‘%:iJ ) ect 1o E%an g@%ﬁé“"ﬁﬁﬁéﬁ@%ﬁ%@ - tapd GIMY yese very
( dlifferentoThe hEMIVIE-PRGFIS t é &sﬁtﬁ? cﬂ?sa lreRC bk oéity '1ﬁsﬂ19fgranular

C5% ﬁ ronmters ar to at observed in in
\ PEREnd R BY R Bhiiopisiocfemipal perteptin of e COPRE RDSH-lnc
i rstamed&elldmrith G]&Hlli&m Gnatkdr f%htg)é&' thatafght BPlesd gelﬁr\%w h&fronal

ggD@NE EXPRESSI ON BY US| NG THE CHI ME

P@ﬁf poagiraedribet 8¥%matxthe @ﬁllwnmmpn@p@msm

[Qﬁﬁﬁihecf’ﬂﬁt‘,iﬁ}a@e 26 a&%ﬁgdsmm% THHE )] ﬁntéaﬁu%g%s CMV-luc
|

st udi es. t whet her the neri’'c prono

Cﬁﬁﬁq§ﬁﬁﬁﬁﬁ ¢ ap P@éﬁEF3n§@@H%k@wﬁﬂﬁﬂpn&msadmntﬁemg&egemmmﬂ
el &iy6is ObbrbdRtlink 16 SElrbA) aétfbtcﬂséaﬁ/d é]ﬁg RS Rhntathie analysis

ge erated reconbi nant bacul ovi

d-that by &G of the insiferemstained eals tameminme(ﬂbme 1). In the
p%@i@ﬂhﬁ e VIRS Lighied E&QHS&] a%ﬁﬂs%d % st n[ o ﬂgrﬁ%%h e CMVIE-

prlnary cortex neurons an In ra
FrGGFdue Avere neestriciad) 10 aretieone efFigureP B -shifie paso mbimed in the

ressi.on, .as ar ed
o BpboaB Gl oot BA36iHEY B P RERRIRR EHS bR noons
W&f@wf’ﬁﬁﬁ -Ing-was 91%, 51gruﬁcantly higher than that for CMV-Luc (48%)
(Table 1).

INCREASED IN VIVO GENE EXPRESSION BY USING THE CHIMERIC
PROMOTER OF CMVIE-PDGF

{0081] The efficiencies of CMVIE-PDGF, PDGF-Bf and CMVIE enhancer
promoters in inducing luciferase expression in vivo were compared following
injection into the rat striatum. Tissue samples were collected from the striatum of each
rat brain for Iuciferase assays. Levels of huciferase activity expressed by each plasmid
are presented in Figure 5. Luciferase expression was detected in all of the four

plasmid constructs as early as 24 hour post-injection. ‘Expression from CMVIE-
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fold when bacul ovirus vectors were used. The

enhancenent was far superior to the expression from
wWdRosbsmie sum up of PDGF- (3 promoter and CWIers62004/000076
enhancer by thenselves, as well as to the expression
fromthe COW pronoter. Following injection into the

rat striatum the CWIE, enhancer - PDG-fl pronoter

in the AAV vectors drove higher levels of in vivo

gene expression than the PDG~-a and CW pronoters,

di splaying a 5-fold increase (Figure 6B). 32 CLAIMs:

1. inant nucleic acid nolecule conprising a
SRR SRR BT 165 B iomeobietla By o itedhe gepsession
h ddvelso bH JOMVIE NAd PEIGRYP eh &k N1dw €] Qﬁ? aﬂ&ﬁfn&écﬁo@ antt" F’%came

enhgnc%@ or gronnter'and i ncreases the netronal ce

s padsteqiable 5ilen S days{date pefishewn); sugegstiog thetvesal adiivitiee of thes two
Thtontd#ék € ISendG| IN-¥ [ t A '

t he enhancer iggg%@b%%gﬁg#@?fﬁﬁgg%%xﬂﬁg%%ﬁég?¥g$f€§§?ﬁbF
e a8 pehancesriz pive mber comBredivith GMBIIB and PDGE-Bbectt. €
according to claim2 wherein the pronoter is PDGF (i
pronmoter. 4. The nucl eic acid nol ecule according to

C INCREZSHDe GENE EXSRESSEON Y USIVOMIEE (XN IPRRT PROMOTER

T [ [ ording to claim4 wherein

« BT EHR R Of ofy 710k CON Y R A ek | D N o

6. The nucleic acid nol ecule according to any one of
clai Il to 5 rein the pronoter conprises the

s L‘%@ ce Pﬁﬂ“"é‘k oRiers vigre ysedp gherabeyecsiediose i Ko toxs miethemthe
- ackintetlt PPorhGter & CRIVEE Gnhdd6- PHGE S0 ' |

the pr on%t er is operatively |i n%g%ﬁgg&%gﬁéégliﬂgﬁésﬁégem

e FFHAFCIOR ANg mgRonigtol aaviral ¥eotet, Yo benstdtes rpewlrintinhbpculoviruses

Chigi dlero-6R0FIkteS vitthed RiabRRAEAR SRk e

The nucl ei ¢ aci d nol ecul e accor g%%aﬁ?o%%ﬁaafﬁ%e e%éﬂnﬂ%f’en

c FHpFIsaf gt BBy icariercReyans end iomb bri. yAS showe dn Figutehia, the

PCMMAESEnharcer LOpDERE | G A6 I ccordin

to claim9 wheren ?hgﬂdcg%}' %15 sé"gﬂtg}r)l;élggelg%ﬁag%m CApIESSIOn, as

t FRERREpELViTe PREWSS pomotendy. 194fbld wherek ANeasionrwite atadrand 15-

CHRMP Wheh BEbufovilS Y&itds Sty ddR)! "ﬁnceu&l.n%aﬂ;}:%ﬁl%tdvlvysgfa} gup%rligtl 0 the
expression from the simple sum up of PDGF-8 promoter and CMVIE enhancer by
themselves, as well as to the expression from the CMV promoter. Following injection
mio the rat striatum, the CMVIE enhancer — PDGF-§ promoter in the AAV vectors

drove higher levels of in vivo gene expression than the PDGF - and CMV promoters,
displaying a 5-fold increase (Figure 6B).

32



Sy
Ny

9. 12. The vector according to claim1l wherein the
vector is a plasmd. 13. The vector according to claim
I 1 wherein the vector is a virus or is virus-

derived. 14. The vector according to claim13 wherein
t he_vect.or is a bacul ovirus or adeno- associ ated
virus. 15_ A method of expressing a gene in a neurona
cell in culture, said method conprising transforning
a neuronal cell with an expression vector according to
claim1l. 16- Use of an expression vector conprising

t heraggenbi nant nucleic acid nol ecule of claim 10 in
t he"manufacture of a nedicament for treating a
neuronal disorder in a subject. 17. The use according

toclaim %&ﬂdﬂﬁﬁﬁh@lek%xd%ﬂé@&sédﬂﬁn b Geurbifal Ba'uxswcmc promoter

}Mot 2| 2, ﬁ?e&%’%e 0 %%f l%gcgl% %ﬁﬁl‘feE wgezﬁup ﬁm@ £h %gc%:p 1% grwral eghancer or

cat i oni propoteyand inceased thqyedronal #91 spédife ugeripiombactivitygf the promoter.
claim 18 wherein the carrier is polyethylenimnmne. 34

20. The_use according to claim19 wherein the

expr essTBRFEEEEF molsoyiqrerradingie e f efieminghe onbanpep fsRSV promoter,
i nj ect i W44 grohdita, GEMV @hianb® by fofotsy St em or t he
cerebrospinal fluid. 21. The use according to claim19
wherein the expression vector is to be admnistered to

t hé. cenflvahuatedr soidisolssubt sxordipg 36 elaoLawdewin the promoter is PDGF
m croi npgeti.on. 22. The use according to any one of

clainms 19 to 21 wherein the neuronal disorder is

stroke, ischem a, epilepsy, head and spinal cord

traune, TRAhHIS aid Molttle ASBrdingUiBt it D Whérein Ghé GeR4r is CMVIE
Al zhei ner.' s di sease; anyotrophlc | ateral sclerosis, or

a neur oS¥REFY ¢ di sorder. 23. A trausgenic tol | or

non- human ani mal conprlsing the reconbi nant nucl eic

acisd mﬂ'l@ ﬁﬁ&e?c aQ:fd mycufarﬁgcopcf QI Jﬂ!m& LR T&Qtﬁe?eﬁhanér mprises the
met hod of 1 ncreasin he transcriptional activity of &

neur onaf*FECSER I ter conprising operably

linking a heterologous enhancer to the neurona

%! ) FuPhOTR D solEY £ abeS DSLSl Sl RN CEERRRS b pomors
accord|n@mﬁeﬁ@waﬁmﬂﬁﬂmmﬁ@dblﬁ)ﬂhe enhancer is operably

i nked upstreamto the pronoter. 26. The net hod

according to clajm 25 wherein the enhancer is' RSV

pr dnot el e nugvircd mrlisple pccopstingciRrne ARRPRCBY Prateding sl ayherein the

27. Thepﬁ&bﬁﬂdo;&ﬁaﬁﬁﬂlﬂM@ do@n@icah W iRbeniddedrei N t he
neur onal specific pronoter i s human

8. The nucleic acid molecule according to claim 7 comprising the sequence of SEQ ID NO.
1. '
9. The nucleic acid molecule according to claim § further comprising a coding sequence

operably linked to the promoter.
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.18,

PDCF-fi pronoter. 28. The nethod according,to claim 27
wherein the enhancer is human CWII1?. 35 i,. t.L
"evr' ~4u 29. A kit conprising a neuronal cell or
cell-l1ine, an expression vector of any one of the
precedi ng clains and instructions to stably transform
said cells/cell- lines and express reconbi nant gone
product. 30. The use of reconbi nant nol ecul e of claim -
| oi n the manufacture of a nmedi canent for the

treatnment of a neuronal disorder in a subject in need

t heri@of . Tha nucltiee acids eokcdo ndionlingt ® ddiaiNwRRHNRR" Sdf tgggwm is a
neuronalﬂ@ﬁ@@ﬁggﬁﬁ&ﬁmﬁ&;oke, i schem a, epilepsy, ﬁea

‘and spinal cord trauma, Parkinson's disease,

Hunéington's di sease, Al zheiner's disease,

any dis opAncolpessmakects| euRsibify ©ludeid SO HRTEN Gaoogrdi ;
di sorderg 32. The use of an expression vector of cC Al to claim
Il in the manufacture of a nedicament for the

treatnment ofa neuronal disorder in a subject in need

t henzof . T&&cﬂJﬂ&&wk&@t@mrIQi“mgﬁ%%e%ﬁ&rps a3p%asrvﬁ'ﬂler ein the
a po

expression vector is mxed wt ymeric gene
carrier. 34. The use according to claim 33 wherein the
pol yirer i Biegreste acanling &r cldif 18 whérbin @iRivEetd? & SARY or iVirus- derived.
lipid. 35. The use according to claim34 wherein the
cari%er.ﬁé gflyethyleniqyne_ 36. The use according to
any one OF Ve peeardiggtociaing 33 wheeieithe vedue isabaculiEus? adeno- associated
vector im0 be adninistered by direct injection to

the central nervous system or the cerebrospina

fluid. ?{. %Qﬁ fse according to claim36 wherein the
adnl®ni st AF1Eh ot §Xnressipg adgsne iby retend @bl Gulture, said method co

. B | | mprising
m cr oi njt@ndforfiing aXeurcfal del¥% it expression vector according to claim 11.

16. . .. .
Use of an expression vector comprising the recombinant nucleic acid molecule of claim

10 1g the manufacture of a medicament for treating a neuronal disorder in a subject

B

17.  The use according to claim 16 wherein the expression vector is mixed with a polymeric

gene carrier.

The use according to claim 17 wherein the polymeric carrier is a cationic polymer or lipid

19.  The uvse according to clajm 18 wherein the carrier is polyethylenimine.

.34



i4 t i 38. The use according to any one of clains 32
to 37 wherein the disorder is stroke, ischem a,
epi | epsy, head and spinal cord trauma, Parkinson's
di sease, Huntington's disease, Alzheiner's disease,
anyotrophic lateral sclerosis, or a neurogenetic
di sorder. 39. A reconbinant protein expressed in a .
neuronal cell or cell-tine by transform ng the cell or
cellsline, with the vec f claim11l and allow ng the .
trainosf or %J“Sfé‘t"‘r“ e t<‘3§[‘1‘|““"l| ?Wé‘eﬁeﬁl “[P% Feagign ygqlor 1s to B idinisterea by
recorrbl nSREt pYstigt g hegsninlogrvgys sefﬂsmpé (B hraspinal fluid.

eln cordln to claim39 in the manufacture of a

e e WesacT g fog rﬁféﬁt“’hﬁlfe“h%‘a?’@ﬁsﬁ?%ﬁcﬂ% fssto bg gdministered to
Use accoMGichYra BerEqus sYARONHEFYRHC PEoigiedder is a
stroke, isehem a, epilepsy, head and spinal cord
traune, Parkinson's disease, Huntington's disease,

Al zhei di seas trop _Iae cl erosi s,
et ogelmatst SEPETIEIB R 913 of RRiFelsti H siheioftheRSHorg] disorder i
transc r [ fitqhnsshmc wikpwwmm smaﬂmﬂ&laume IPhrkingon's disease, Huntington's

ceII-Iln&s&ggp disord
pr onot er operabl y | nﬁ 3%%5;\/\%2@ eam t%&a Eé{rler é’gﬁlg .

-enhancer as substantially described herein. 37 Y WO

20028, OSWW&S@Q&?M&Q&QJ@ m%%ﬂd%%@ ¢ | Rlenbibdl >nucleic acid
u: < >

Pr onot er

Wang, Sl ut Bei
Const r udt® lﬁl‘t’# 38’n Gene Transfer <130>
93231-2 <160> 11 <170> Pat ent | n versi on 3.2 <21C 1

<2Ll> 26 nf&ﬂ«%%f%ing the transcriptional activity of a neuronal specific pcomoter
comprising operably linking a heterologous cnhancer to the neuronal specific promoter
wherein the heterologous enhancer is a viral enhancer or promoter.

25, The method -according to claim 24 wherein the enhancer is operably linked upstream to
the promoter.

26.  The method according to claim 25 whorein the enhancer is” RSV promoter,
$V40 promoter, or CMV enhancer or promoter.

27.  The method according to olaim 26 wherein the neuronal spectﬁc promoter is human
PDGE-B promoter.

28. Thq method according to claim 27 wherein the enhancer is human CMVIE.

.
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<213> Artificial <220> <223> Prinmer <400> 1
attcggtacc cctgggtcga cattga 26 <210> 2 <211> 28
<212> DNA <213> Artificial <220> <223> Priner <400>
2 caacgagctc accatggtaa tagcgatg 28 <210> 3 <211> 32
. <212>-DNA- <213> -Artificial <220> <223> Priner <400>
3 attaggtacc cgatgtacgggccagatata cg 32 <210> 4 <211>
32 <212> DNA <213> Artificial <220> <223> Priner ‘
<400> 4 1/4 WD 2004/ 087926 PCT/ SG2004/ 000076
t aat %%gct*% kil compyisipg at nepwopd gell ogeplitline,-an3Rpression vector of any one of the

preceding claims and instructions to stably transform said cells/cell- lines and express
recombinant gene product.

30. The use of recombinant molecule of claim 10 in the manufacture of a medicament for the
treatment of a neuronal disorder in a subject in need thereof.

31.  The use according to claim 30 wherein the neuronal disorder is stroke, ischemia,
| epilepsy, head and spinal cord trauma, Parkinson's disease, Huntington's disease,
Alzhcimer's disease, amyotrophic lateral sclerosis, or a neurogenetic disorder.

J 32.  The use of an expression veétor of claim 11 in the manufacture of a medicament for the
treatment of a neuronal disorder in a subject in need thereof,

33.  The use according to claim 32 wherein the expression vector is mixed with a polymeric
gene carrier.

. ¥

34.  The use according to claim 33 wherein the polymeric gene carrier is a cationic polymer
or lipid.

35. The usc according to claim 34 wherein the carrier is polyethylenimine.

36. The use a_ccording tolany one of.' claims 30 to 35 wherein the expression vector is to
. : Ee .z:idxmmstered by direct injection to the central nervous system or the cerebrospinal
N vid.

37. TI.1e use accprding to claim 36 wherein the administration is to be done by stereotaxic
nucroimjection.
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<210> 5 <211> 28 <212> DNA <213> Artificial <220>
<223> Prinmer <400> 5 aattgagctc ctagaggatc cacagtct
28 <210> 6 <211> 29 <212> DNA <213> Artificial

<220>

<223> Primer <400> 6 cagcaagctt ttcagttcct

cgactctag 29 <210> 7 <211> 20 <212> DNA <213>
Artificial <220> <223> Prinmer <400> 7 attgctcaac
agt at gggca 20 <210> 8 <211> 21 <212> DNA <213>
Artificial <220> <223> Primer <400> 8

38.

39.

40.

1.

42,

The use according to any one of claims 32 to 37 wherein the disorder is stroke,
1sphenna, epilepsy, head and spinal cord trauma, Parkinson’s disease, Huntington’s
disease, Alzheimer’s disease, amyotrophic lateral sclerosis, or a neurogenetic
disorder,

A recombinant protein expressed in a neuronal cell or cell-line by transforming the cell or
cell-line with the vector of claim 11 and allowing the transformed cell or cell line to

_express the recombinant protein.

Use of the recombinant protein according 10 claim 39 in the manufacture of a
medicament for the treatment of neural disorders.

Use according to claim 40 wherein the disorder is a stroke, ischemia, epilepsy, head and
spinal cord  tauma, Parkinson's  disease, Huntington's discase,
Alzheimer discase, amyotrophic lateral sclerosis, or aneurogenetic disorder.

A system for increasing transcriptional activity in a newronal cell or cell-lite comprising
a neuronal cell-speeific promoter operably linked downstream to 2 heterologous enhancer
as substantially described herein.

T
E
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cgaagaagga gaatagggtt g 21' <210> 9 <211> 387 <212>
DNA <213> Cytomegal ovirus <220> <221> mi sc_feature
< > cyt omegal ovirus i medi ate early enhancer
WQ%@%"E? Pcga cattgattat tgactagtta ttaatagtaa
tcaatacggg gtcattagtt CEQUENCE LYEXIBB04/ 087926
PCT/ S&004/ 000076 catagcccat atatggagtt ccgcgttaca
taacttac t aaat ggccc gcctggctga 120 ccgcccaacg
<1103 §§g Ce attgacgtca ataatgacgt atgttcccat -agtaacgcca
18 ana;qgggactt tccattgacg tcaatgggtg gactatttac
ggt aaact gc ccacttggca 240 gtacatcaag tgtatcat at
<1209C CARGLRAGr CESRELAH An@ORhCaal 47 ¥RFbAALEG 30DnsFer
+ccccectggea ttatgecccag tacatgacct tatgggactt tctacttgge
<1l30agtw@eat«t a 360 cgtattagtc atcgctatta ccatggt 387
<210> 10 <211> 1488 <212> DNA <213> human <220>
<16022A%> njsc feature <223> huma_n pl atel et-derived
gromﬁh factor Beta-chain pronoter <400> 10 ctagaggatc
<170% 2 FRYPRYE VERRigPal R g ggact acagg agcttgttac cacacccage
- 60 tccagttcat aaattcatct ccagtttata aaggaggaaa
<21066Cgaggt act gagaggttaa 120 aaaaccttcc tgcagacact
<211f gtagcagcaa gtggccactc caggatttgg accaaggtga 180
<212t gtoglact t ca ggct gt gt ct ctgccactgt gccacgctge tgggtggt ag

<213yC AGCAGeL240

<220>
<223> Primer

<406> 1
atteggtacce cctgggtega cattga

<210> 2

<211> 28

<212> DNA

<213> Artificial

<220
<223> Primer

<400> 2
- caacgagetc accatggtaa tageogatg

<210> 3

<211> 32

<212> DNA

<213> Artificial

"<220>

223> Primer

<400> 3
attaggtace cgatgtacgyg gccagatata cg

<210> 4

<211> 32

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 4
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gt gggt gcct gcagtggtct gt aaagacca cctgagatgt ccttcctcct
ctgttccacc 300 ctgtccaggt ccaagaagac agtctat gaa
g gtgtgactct ctcagtgtgc 360 tcctctgt
ng'gg‘@%ggzgt gacat cccaa agggaagggc ggat aacaga g&%ﬁé‘?%g 000076
] aggct t
taat AL A BNt LB aB0® cogaggoang foctavgece 2
. agtgtgagta cgtgtgactg tgactgagac agtgtgactg 540
<2106t gaaggcag ggacacagca gctccctgac tgggggcaga aggcgttaac
<2114 0t@t gaagg 600 ctggttgtgg gtgggtggge tctgggectc
<212gaa®@Ccgggg gct gagggag at agt aaaca 660 gcagggtgac
<213t gaaggiBaglat cat gt t gg tagccct gcg aagat gct gc agggct gt gg
720 gggtttgtgt gactttgcag ttcaacaaat tcaaattcag
<220gcaacgct gg cagggcctgt 780 tgtgccaggc aaccagctag
<223padiFafefaga ctcggaccca gecttgcaget gaagggcget 840
<200 ggSt gccggg ttctgtgggt tcaccttgeg gtgtcttcce ttgcetaacac
tcctta 9Q0 caatagcccc atctccaggt tgaggctaga
Sl
agctcccgag tgccagggca ggatctgaa caggc
<21010Z) gcctgagtcc ctccctggca tgcctgtgecc agggt ggaaa
<211bgtast ggt cc t ggaggggag 1080 cgtggactcc tggcattggce
<2i2¢ctig@agaca tccccctaga ccacttggec tcctaacctg 1140
<2Bpct-diiaialct gt gct gag gggcgggacg gtgggtcacc cctagttctt
ttttccccag 1200 ggccagattc atggactgaa gggttgctcg
22egctetcagag accecctaag cgecccgece 1260  tggecccaag
Qchchfr&E'%%ca gctccecgegt cccccecctc ctggegetga ctccgggeca
<apod32 gaagaggaaa ggctgtctcc acccacctct cgcactctcc
ghdsticCetdahrBdAnagHAGCHad 380 gaacagct ga aagggt ggca 29
cagcacét_t ctcctat(:fI ctgcagccgga%agcggcctg cctgcctccc 1440
tgcgcacccg cagecctcccc cgetgectce ctagagtcga ggaactaa
<210%488 <210> 11 <2113 1881 <212> DNA <213> Artificial -
<21lzo#%  <223> CWI B- PDGF-Beta chinmeric promoter <400>
<212 gggtcga cattgattat tgactagtta ttaatagtaa
2p LAY H§ gt cat tagtt 60 catagcccat at at ggagt t
<22¢GCOcgttaca taacttacgg taaatggccc gcctggetga 120
<2236COHGRAACY acccccgeccc attgacgtca ataatgacgt atgttcccat
agt aacgcca 180
<200> .7
attgcteaac agtatgggca 20

<210> 8

<211> 21

<212> DHNB

<213> Artificial

<220>
<223> Primer

<400> 8
cgaagaagga gaatagggtt g ) 21

<210> 9

<211> 387

«<212> DNA

'«213> Cytomegalovirus

<220>
<221> misc feature

<223> cytomegalovirus immediate early enhancer
<400> 9

cctgggtega cattgattat tgactagtta ttaatagtaa tcaatacggg gtecattagt: ' 60
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at agggactt tccattgacg tcaatgggtg gactatttac ggtaaactgc
ccacttggca 240 gtacatcaag tgtatcatat gccaagtacg

0 acgtcaatga cggtaaatgg 300 ccccctg 0076
WO ‘gé:s?%:%g tacat gacct tatgggactt tctacttgge ag'?(g'if%?@?“a{“
360 gt attagtc atcgctatta ccatggtgag ctcctagagg

cat ¥ F58F a&zwaasr*@cm DOR4HO8T0g6ctggctga 120
chagﬁﬁc ﬁggla% gg%—"%%& aﬁ‘ﬂaatg th?C%baee%P@&se%a 180
ata c g' ggca 2490
gta iztcgeg%%ili ac cgga tg 300 -
ccc&%@Q&QQQ gLy ac1 ?g% éé%%aa acagcta a8 ;69
cgtfrdlgr o aBgi3ae€R ehegqggat t accaagg 387

tcaggctgtg tctctgccac 600 tgtgccacgc tgctgggtgg

t aggcagcag tgggtgggtg cctgcagtgg tctgtaaaga 660
<2lGrcatt gaga tgtccttcct cctctgttcc accctgtcca ggtccaagaa
<21gac tat 720 ~gaagagagag caggtgtgac tctctcagtg
<21 gc tctg tgagaagcag gctgacatcc 780 caaagggaag
<213ggclé J4f'aac agagacagtg caagcggagg agat gagggt gcct caaagc
<«22¢340 cgggaggct g ggtgatgcag gagcot gcgt gtcccgaggg
<221800h 06! aGveecagt gtga 900 gtacgtgtga ctgtgactga
<22332CRGHE! SR el SClQ20g0 GAIAUAEAGR WSAUCLELS p 0B er -

gact gggggc agaaggcgtt aactgtgtga aggctggttg tgggtgggtg
<400z3gci®t gggc 1020 ctcgaacccg ggggct gagg gagat agt aa
Ctaﬁsa@f@a tghet FaegfRycha grirctigigg 148 tgtigyt ageeetage 60
tee E % qgg@‘tfg—at:g g@gqagat‘gtggagzécttggw;iaca izg
aaa c r'e] o
tgtg ct@ g E%l%%t § a g Eggwgg% " gn?;@ggtgg 240

gtg&@g% c§§ cottoco cacec 300
ctyg nm t t c ca 360
tcct@&ﬁ@agbséécaﬁ ‘g%étﬁ:%gﬁé‘ r ng?g §§i i cca 420
9cgB0bifnggaiagtddd) teaddicdds aggHaaY 480

cegagoady t gAI0CAngot SRR ERA G EREEy 1 tg%@geé\i Qctg 540
ctgaaaﬁwamgmacag@agamwgag agagtgadat apehteticgreeriygaesd ot soo

Ctggf&ﬁ'@g camcgt:@ I Pgetanig gAYggugRgC gtggagaca 660
9’°a t&%d@@%@mm@%em&g@g 720
999 § g g%?ﬂ a?Ed:é':F ?t'dﬁg:ta. cagREgetat 780
tgtg%g cagc tf:?g%t_gga C%‘qq agaﬁgggf:@;act 840
99(! Eg [t ctteoc togola 900
caatﬁé@é}ﬂ:g &Q:c g tt%é § SEA) 59}% g% cca 960
aggt@ﬁé&c@@jﬁ@&t@c%@:ﬁ&@é‘g@g&&%ﬁﬁ g.tﬂ.x.ac L,i(:ULL. aga 1020
gectghgioteg gogCt QR LGEGAEoEE€ AGaFGRRa aﬁﬁﬁ%ét&‘cct Cio080

cotogadigee tadavftamt cotmpghts tteecddtbah aﬂ&ggtgmgaﬁbagactg 1120

tecat eitgc ggeesoads @@oggicect gedgetiogggtigoggccag 1200
ggc" getidct geere t%‘-?: gehgerres csegetgoced@@acce 1260
tgg ﬁ a 8@3 %t fggq_cccctc ctggcgctga ctocgggeca 1320
gaag, gga% -gtc cccacct cgcactctece cttctecttt ataaaggecg i3s80

gaacagctga aagggtggca acttetecte ctgeageegg gagcggectg cotgoctece 1420 °
tgcgcaceey cagectecee cgetgectec ctagagtcga ggaactaa 1488

<210> 11

<211l> 1881

<212> DNA

<213> Artificial

<220>
<223> CMVIE-PDGF-Beta chimeric promoter

<400> 11 .

cctgggtega cattgattat tgactagtta ttaatagtaa tcaatacggg gtecattagtt 60
catagcccat atatggagtt cegegttaca taacttacgg taaatggece gectggetga 120
ccgeccaacg accecegece attgacgtca ataatgacgt atgttcceat agtaacgeca 180

atagggactt tccattgacg tcaatgggtg gactatttac ggtaaactgc ccacttggea 240
gtacate¢aag tgtatcatat gecaagtacg ceccectattyg acgtcaatga cggtaaatgg' 300
ceocetggea ttatgeccag tacatgaccet tatgggactt tctacttgge agtacatcta 360
cgtattagte ategetatta cecatggtgag cteetagagg atccacagte tectgagtag 420
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ctgggactac
ataaaggagg
caagtggcca

tgtgecacgoe

ccacctgaga
gaagagagag
caaagggaay
cgggaggctyg
gtacgtgtga
gactgggggc
ctegaaceoqg
tggtageeet
aattcaaatt
agactecggac
goggtgtett
agatggaggg
gecaggatctg
gccagggtyyg
acatcecect
acggtgggte
teggetetea
cgteceeccee
tetegecacte
ctecotgeage
tecctagagt

aggagcttgt
aaaccgaggt
ctecaggatt
tgctgggtgg
tgtecttect
caggtgtgac
ggcggataac
ggtgatgcag
ctgtgactga
agaaggcgtt
ggggctgagg
gcogaagatge
cagecaacge
ceagettgea
cecttgetaa
gacagaggga
aattcagget
aaatgtctgg
agaccacgty
acccctagtt
gagaccccoct
ctectggege
teececttetec
cgggagcegge
cgaggaacta

taccacacce
actgagaggt
tggaccaagg
taggcagcag
cetetgttee
tetetecagtg

‘agagacagtg

gagectgegt
gacagtgtga
aactgbtgtga
gagatagtaa
tgcagggetg

‘tggcagggee

gebgaaggge
cactgagtce
agtgacttgo
cteagactge
tectggagag
ggctcctaac
cttitttece
aagcgecccg
tgactecocggy
titataaagy
ctgectgecet
a

agctceagtts
taaaaaacct
taatgtgtet
tgggtgggtg
accetgteea
tgctectetg
caagcggagg
gtcecgaggy
ctgctgaagg
aggctggtty
acagcagggt
tgggggtttg
tgttgigcea
gctggctgee
ttacaatage
ccaaggtgac
agagcctgag
gagcgtggac
ctgtecatygg
cagggccaga
cectggeece
ccagaagagy
Ccggaacage
cectgegeac
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tataaattea
teetgeagac
tcaggetgty
cctgeagtgy
ggtccaagaa
tgagaagcag
agatgagggt
gggtgctggg
cagggacaca
tgggtgggtg
gactgacggy
tgtgactttyg
ggcaaccagce
gggttctgtg
cceateteca
ccaagctcoe
teectecetyg
tectggectt
tcactgtget
ttecatggact
aagccctece
aaiaggetgte
tgaaagggty
ccgeagecte

PCT/SG2004/000076
tcteecagttt 480
acttgtceeag 540
tetctgecace 600
tetgtaaaga 660
gacagtetat 720
gctgacatcc 780
gcctcaaage 840
cccagtgtga $00
gecagecteect 960
ggctctggge 1020
aagatcatgt 1080
cagttceaaca 1140
taggaggagy 1200
ggttcaccett 1260
ggttgaggcet 1320
gagtgecagg 1380
ceatgectgt 1240
ggctetggag 1500
gaggggeggg 1560
gaaggattge 1620
ceagctoecey 1680
tccacccace 1740
geaacttcte 1800
cecogetgee 1860

1881



