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SYNTHETI C MECP2 SEQUENCE FOR PROTEI N SUBSTI TUTI ON
THERAPY FI ELD OF THE | NVENTI ON The present invention

WO edoatiess7¢§ o the MeCP2 protein and its use in pPOL/PI006/003203
substitution therapy. Mre specifically, the invention
rel ates to codon-optim zed nucl eic acid sequences for
t he expression of MeCP2 proteins, nethods for creating
such a nucl ei c acid sequence and expressing such a
protein, fusions of a protein of the invention to a

tratsduectot—dotatrn,—and—vectors—anmd—host——Tcet 3
corrpri sing a protein of the invention. Further, the

THENCEaPs SEGURISEE FUR PRUTEHIN SUBSSITUTION TEIERAPY

the invention i n nedicine, pharmaceutica

conpositions conprising nucl eLc_a_c_Fd_s_e_q_u%n_g_gg_and
protei ns of the inventi on, as well as nethods for the
L } ntj.on, and/or therapy of
b'?'ﬁﬁégigéic aliiﬂsur neur odevel opnent al di seases

i ncluding Rett syndrome. BACKGROUND OF THE | NVENTI ON

Rgéjr sezl Y BENRHEn (rgﬁg Jbsth@ @lgif ?)?&Fi}‘lgand its e 1n protein substitution

opmen I SOr cts al

thesapsl. va @pgmﬁ@aﬂm the nm@tlpn relgigpto W@h-%@lmmfcwd sequences
forith@'e ?&s@m dPddcip2 ﬁroﬁa'ﬁ?s AHethdiR fOP&feats ﬂ%;fm £AIES a@iﬂ sequence

mental retardation.in mal es. RTTl

aract eri
ang XPFRERng APk acP‘iOFﬁl’évaf“Slf’&ﬁ A RratRin of fhe c@ﬁglgt‘mf teahsduction
doﬁiaﬂg &fd VAtdrs Qn&lﬁ)gﬁ cd:llS( &Q@I@iﬂ@ anmotes of the uﬂx&nﬁaas]mrther the

YRR Rutret Pk PRA AN FERRIGBE R, B ORioR°Af medicine

phmdwumm commmbsifiions rdosiret$ingy sudeist acd . segnergesgand| proteins of the
mx(e%%ﬁn a@ efl! %g rr%ftl‘f Jast & ?11}1' tﬁé ?rge e{/(ﬁﬁ%ﬂedanﬁ}ﬂrl ki®erapy of
peech pur posef u an devel op
nequ@gqneéatwg OB BEWPERY clopmeatah diseases, H’LCH} 1%&186‘@53{ Rdrome.
at axi a/ apraxi a, and stereotypical hand nmovenents.

, ! ) 8 devel op seizures and there
F e di sease during Stage ||
(age 4-7 years) Sei zures becone | ess frequent during

Re etsg}qrglpst((ggﬁ') 518 #%5 ﬁ%&%ﬂ@vr@elﬁ!)%%p Pnf%ﬂ{al 'H?;o?&efr It affects almost

exalusivglyt FeowkssvRotic 49otWical Med pehensibi 43 61783 tend it is one of the
mbst e Abn dc%\ﬂ?és‘)?ﬁ?ﬂé té?lf re‘iﬁﬁéﬁdﬁs i$  fedflie8 N ROAN i§ ahaRictelifed by a

gl to be confine wheel chai.,rs. Neur &mtho ogg ?az

dyRemicalsscliical (ROUFsSt mtbafqué ROBSCHEY & FAZSS-d 1 (age 6-18

mériBs C%iﬂsl Betlse tth Aelflies He@SsIRY; | thep gl@dd@del@ditlrﬁgf héddegrowth and
GOl t

|
ufigifulertre rbar Paairon ihe Lo B EheE R eopf i e 1 ee
1-#uyealr affctesischifdrguhiose diacseld skalst S]Jchsas apecchf Efndcpm'noseful hand use.

Tl%'?f‘rfg%%ls)s nr%ﬂ.l?ag%geaﬂg{ﬁﬁ) @%@&%&%\é@@'ﬁéﬁﬁt aﬁgﬁaﬁgvand étereotyplcal

hand ciakiemeatsoAboutthabitbe gilsialsosdeyglpp seizmresand dhere js) syt stabilization

onﬁ@&sgﬁQ %hrngg')’ S48 18 ) adton sy }’eﬁ%_?_tSefiilgé’le'éBéngk'léH@%dqﬁeﬂthﬁnng Stage

ene 2 as se of
VQ@BF ScTS pemanhaldeny v mpter q*ﬁt@%lraa% CORFUGS. g@wﬁﬁww especially
bsef@mbmoﬁﬁvﬁlkﬁ@@lﬁhbuté@fo the ﬁ@é}udﬁfde@elepsmyntmf gcoliosis, which

this i one .of Ul atd £ act or
cop RPN (RS FRENSE B BF I PAEs reLait g ACheles of the Reu
patiests iindudda de¢readedal the cottieali mlcﬂcncss%twelb gndredustion\od the cortical

nela?o Ldent stfr{ﬂ%red ct%%ﬁ%ﬁc{ht | diDozafibn W als8 'B\ééﬁ I8 Eribed but

rom oS ations resultin

nosﬁm@wr erqmgmmh pgicat featyss ereonffecteds @rmstrong, vMﬂjlt &etard Dev
D%{atrﬂ REQURAAS: 72%)'"@!?% CRNBLIQS di80428; wiR  alr &stinddied Gncidence of
tenberger-M [tenyi, F. Laccone: Human Miutation 2003

Vol une 22, |ssue 2; 107 - 115. The MECP2 gene is

| ocated on the Iong armof the X chronpsone at

position Xq28 (Adler 1995, Mamm CGenone 6(8):491-2).

The gene spans 76 kb and is conposed of four exons.

The MECP2 gene encodes for a protein called

nethyl CpG-blndlng proteln 2 (NECPZ) belleved to play

. o o R A NS
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No successful treatnent is yet known to inprove the
neur ol ogi cal outcone of individuals with Rett

wagmdnesses According to the mutational spectruP€DEP200003203
MECP2 in human (Lam et al. 2000, J Med Cenet

1: B 6dd0: E44, OO(I\-Qfem&tet al. (l99(9@QNatKE@leﬂ233¢85—2§§hﬁﬂeﬁ&eﬂiﬁed&ﬁﬁtatlons in

resul e RTT eneld
th%@F%%ﬁ@%{:ﬁ$ KAt ﬁfﬁ}usgy ﬁETﬁ'lg MESQZ BBy 158 g%t to, X-inactivation.
THerofotel hetebzy daGRAutatfembles afeemosage foatMefyP2adeficigncy @nd this is most

I e e
mmlugdhg clinienl eriterm forrRateyadeame bave beensdem% incpsgqciation with a
didpe UndMediaf eﬂosi:z?g@ﬂid M ERPOS muftaticks 7 res@fihgGin  somatic

M Itenber er Mlten accone: t
mORRSVBO FREranES, BE2 e So WEDE SVl JOEHh ) Jdedifal Penerics 2005;
42(1L999nd 5. Mhlenbiei-Viliéhyl 5F 2 Laceper Hubdaat Mutatioa 2003 Volume 22,
I$ lp% ]h deliver biologically active macronol ecul es

S%te Vi 8 cells using a TAT domain (transcriptional

transactivator protein of human i munodefi ci ency

THE [{{f@%ﬂ’dene gﬂ% ated] QHWHreHSné’M Yt %cﬁBm%E&ﬁé’ M&ﬁf&l Xq28 (Adler

ase Its 1n

199%: Mapn (Gepame 6(5):491c2. e eenermys 76 Khcpirin compgsed of four exons.
Tﬁ&mzogﬁie%ﬂéo&@sf&hsﬁrbteﬂu%ﬁ%dt Refhlyl- CbGSkSiﬁ&ﬁag protein 2 (MeCP2),

.ncludi ng the.brain_ and the.fusion pro
Potch iR B § Bt WIS Wb g S oy e MEGP Rigiip has two
1sdifbﬁns45Me©P2 Bl ahé MB(IB28&2$ dorerierlgrealleT Dje(R2Beand lefeCP2A, respectively

(I\{I i?%‘%’l@% %Qn%g { 8%:%1:%6%@341531" 1%0%03{1%?% %%de up of 498 amino

i n"THeé ols %
acptsoubddsoform e ip |4&6 einino aqndstﬂeng\r"ﬂleolg@f@srnalp}@@sdlsimctlve 21-amino-

ac?&e’g LRI ak N t%nnﬁaugfﬁf&hﬂﬁr%t Slgalhlﬁng%‘ﬁ‘ﬁél&gl Efe %t;ast The mRNA of the

res a correspondi ressi on _vector_ an

el evpisat basot0-fald egpresyipk iethe braigdhaythap gbthe MECP2 €2
ankdN#Gh @RS inftRt abiuitlagt ?botéiﬁ iéterrgan &hbti?se?ﬂﬁlehlﬁﬁﬁo ®eaih.0MeCP2 is an

20 .am no_aci.ds an hree .tran t| n p sjgnals
abppdary o apirRaliagy #19 q§m ﬂ@& ef icéw?lé’d n? 'Dé%[éy I’f?’go W fsidues  in
synimétrisaliyepasitioned diriudeotides. €pGodimabldntiden axe firtfarentinlly located in the

prg&%‘P - re%{g}x% ég Q%r{ég ﬁil% Iteg}’egérﬁ'%#%rb? tgé ?l@%%ﬁts%k éct 25 égﬂlatlon being

cO one’co resp

tarmvc foe teansggiriptional snlmng@cmﬁafé@ N4 mgthylaiemded each by
si X synonynous codons. Because of the degeneration of
the genetic code, many alternative nucleic acid

N§ %ﬂé&@ﬁ&l&r%ﬁ@ﬂﬁst ﬁhmtwﬁ@rsvmmemmaégwmm &f individuals

i ReE BB ARrOSegA R HAFICUE PECEHTS sy ey man (Lam

eﬂ&tlﬂO@l E)MIBGBMHBG(]I’J’ZS Fakahee eﬂﬂQBOOlCl]BrameemZS S138-43) and results

fr?ra eh? %%or&ogs(es }H:%e f.Ll g%i%ral gg{égﬁlleﬂtstﬁgt ?T?g‘*@%ﬂle is caused by a loss
ofpfunktzony of MeCFan énecfﬁclestsstratﬁg(yLalmm iokrestpoothe N%Bzrecuwty should

b &hle 13 &dh%?eng:ﬁ@ﬁhg? ds3) of ﬂﬂ@tl&pb? Qi @f deheieRr ﬁ&ﬁﬂﬁal cells. For

I nvent or s there

ore to provi nstructs
refasends; s¢okt SalWsaviRg eival - Meepp mfd\l@? e GRS ;’6@? 434.7; and G
MERdBBIRr-MilteRYie Fi Macdorb! Buplant Merafion \200S, Yyhiresmeantksue 2; 107 —
conpensate for the loss of function of MeCP2 of
fected neuronal cells. A therapeutic approach by
delivering TAT-reconbi nant proteins to the brain could

ve { d Liplie5 AP

Sl 2 e PR B et ARROR 1P, %sﬁém RPhlisible fo deliver
biatbhginatlfigetiveringhtondedules intesliving cokt u@ng abla di@gaige(transcnptlonal
trARBL R p? iV Bntah YRGS Vitus1 1§ MERey s’ﬁ@w the production of a

concerns-in erent to the potentially insertfional

nmut agenenesi s or clinical side effects due to the

i mmunol ogi cal reaction against viral proteins as in

case of a gene therapy approach. The PTD-protein

delivery approach and its further devel opment m ght

allow the treatnment of neurogenetic and devastating

di seases I|ke Ret t syndrone Slnce attenpts to expr ess

R A /A~ .= T . r~R I A o
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phar maceuti cal conposition conprising the nucleic acid
nol ecul e and/ or a pol ypepti de according to the clains

w0 goopnedsirgled. The invention also relates to a PE/EPW0€603203
treatnment and the use of the nucleic acid nolecul es

recdHifint LPET %Qéa){nﬁﬁ idA46SprbRin YBE itsNi bfi GintrhpAbnBaNY Snto mice.

as specifie n the ¢l ainsg, LED DESCRI PTL.ON .
ThYHE AR ORVSTOTPSHER BHE SISHRBI Lo POBe 4gingy brain and the
fudi S Brofan /ak biigedicAlfy tiowi di ng means and ways to

rQvi ombi nant . MeCP2 ..or o} ei hat u [
W B, ey st et e BeoR e paRGuan BADY Moleontes
indlidieg ks TATP @rotainedomaiss ffou taigetingt thiosapeetid giolerylesni the nervous
s %reating optim zed MeCP2 nucl eic acid sequences, it is
¥ the first tine possi bl e to provide MeCP2 proteins
as well as fragnents or derivatives of such proteins

TH pilolREBRNGS phdtdihs TRYhRGolegsh ERfresdic eysteris/fisd. i Hufdnoprotein in
th%rapy nethgds I n mamal

. In a first aspe t
Bsphasisbi <o TG CONEPRRIPg APRIUPRNECRL R iy TR seauence of
thﬁgéﬂbf bfSinfegest. Ther 64 codonk énelaadide tspleiskof theegeoetil cglezmcode for 20
CP

2 ' bi ol_egi cal. | t .

s o PG 4t Py bt NP AATERL et recundan

andHthismednsithataont avigoeasids ars ceeded dyt masezthan pae codon. Methionine
1 1 h - " t - " d G- G,

AT, 4 BenhS, S e G0 e T

respectivalyn Bhilp avginte; heucins aadk Sgine, ateheRcoApEsaYE DY oI synonymous

codHARBdca@{c0sMKe 2de%@1'1ér§t$oﬂ s fiRr gandlic Radd, ngaryhelternative nucleic acid
accessi on nunber NP 0O

04983 ( NCBI . [
SR GEPde YePYy (1 SQUPIT b SR FaLe Vary between the
ditfostat sigantinish Thewt biesesheanestronglyf imflwenasf thivegpgession v dpRerologous

ot ei,AS_ orjQi-ngki £ 0 La3BsS &as® has b
prE Sy @%\rbel’ e1%§ ’ 3&1@%0%1&10&ﬁ%§ﬁg% %?ﬁ)té@gr Zfss(gntd&dloh ?é as been
idemtifedt asothe sifigle meost ippottat factor i pekaDiotis geRe cgptessioR {-ithwick,

3 ' (eabsgshiyity as the known human MeCP2
mﬁ?b o@%%?kgiggg%?eﬁgg pefgon can readily obtain the
sequences of theabove-nentioned isoforns and their

OR® ro‘b%%ﬁ%‘ & NHe Hrd3dMsinfvemerspisbibierdfyreatoaproattleeconstructs encoding for
se

dat a S,. T m_ " hbi ol qgi,cal | [ N
vigatiafi e Nekr s Braighd i B VrBEle b AALERS gf % nervous
syatenl emiséonZinsate forahs tos8 0f fuattidreelsvedd? ofiaffpatedspeumenal gells.

| east 60, at |east 70, at |east 80, at |east 90, at

| east 100, at |east 150 or at |east 200 anmi no acids, of
Aathtappgticpappredch. byadslivaging diA Trecambirapd PEYERg i the brain could have

| ' Ishh¥e fapArRistafion fenethefanirhal model to patients.

th;égféfxﬁ:ingﬁu%aﬁﬁrﬁwréﬁ sz}gfdei be found. .under P

e e e B BRI i actve
efiRicAOfA BT ont@ap ihtievietoythe fotehiidiyginsatibyal anttageaenesis or clinical side
TR AL B 507 DA B ot B e
approdvhuhe RED-protais delivery appyoadheandatrefurtbefy deyelopment might allow the
uéﬁ&%ht"@ftﬂe%?o'tgeﬁéﬁ@@dg&%@atﬁ{ i§abesi 1fkeR ULy HBRPAL. d€

I'ch 1s not” encoded as su by the genorne of a

naturally occurring species. In particular, a

SHRE ia&};@ﬁl' M&ol ekpresd Mé(ﬁ?l;ﬁﬂoﬁtﬁn Ebiﬂitrubﬁ usirig thddhiaaalDNA sequence in
one O ose po ept | des aving t accessl nu [ S .

2P 9@# e ST BB e PARE™ T PO B AR REete ST bjective of
tiberbsent inventidrnirtefpaswide & MG exmessinali donstaudt diret eflowh en increased

natural ly occurri 2 oteins, e.g. by amno acid
PEIGHGH(T QR e e e Sh R on, but still
exhibits the biological activity of the naturally
occurring protein, although not necessarily to the
sanme degree. A derivative includes nol ecul es
conprising regions that are honol ogous to an MeCP2
protein by at least 30 % at least 40 % at |east 50
% at least 60 % at least 70 % at |east 80 % at

|l east 90 % at least 95 %or at least 99 %identity
over an am no acid sequence of identical size, when
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is able to bind to nethylated cytosines, and/or to
i nduce a direct recruiting of HDACs and/or to change
W0 b@7acsrs/| ati on state of histone H3 and hi st OPET/ER2006003203
general test includes cultiaating fibroblasts of
NbcpZy/ m ce (avail able from Jackson Laboratory under
) ird/J) and wild-type mce from
S 22 w exanpl e established according
to the protocol described in 3.1 of the experinental

| T I
e
nucleR:, acid sequencé encasling eyiMel P2 proteint ¢r biolpgigally active fragment or a
deﬂpgﬂeto‘? hﬂ%rb{%ﬁl Qfﬁ%ngg@ﬁt' 0N dshdSnahe Glaﬁh@ Nl rase, the invention

robl asts o ani mal s at

relptes 40 gdaol,yppntldef @rcodsdabnp gucl g}g@cbiﬁglpfeg]%ly a W/EWZCCH’FER%?%E‘ nucleic
acRl mBlebhle SR ha¥ céll @hpiisiigd ¥ @e@br & A4 ipthetotdimsOin addition, the

ment ed tran ctio n ch
iR FOR GRS B o RS P B R oA AEder iy the claims
asbetlbws @nmthodciairoduding aepdypepOdn . asGlifinell yigahesclams. Further, a

tggg%&q&% n%%glngé c%ﬂlg ﬁﬂ@a@gghﬁfé‘i@ a@igarthEulE Qnd/or a polypeptide

I stone
aceerding tatilesriclaimsiie prcarsdadeiger inyeetianealsnyelaterdtod methp@ af weatment and
th? {l%et (kﬁ}'l@ﬁ&éléﬁk %Eid%ol%&ﬁ&@arﬁl%r"fﬁ@ﬁol&?&ﬁid@g foride Unink@iRhlageatments,
asts Is quantified by den onetric analysis as

asgpecdtiedinghe plgims.g. 5C, and a skilled person will thus

be able to determine a change in the histone

acetylation state. Exanples 5, 6 and 8.1 in

corrbl nation with F| gure 3 C— D and Figure 5 bel ow show

\ R i MVENTIQY such assays. 2)

Another possibility to test for the biological

activity of a MeCP2 protein or fragnent or a
Thepiesent| ipeension ariEcpg the deag-sought fgoa’gﬁ%ﬁfo‘ﬂ%m& means and ways to

rﬂﬁﬁé lt'é&ﬁﬁﬁ‘ﬁan@ Mddre prsieals tRdt cas ok ket inQHelﬁEy biBnéuredepeskrative and

b nsduct ment s ond d t
nophesiens RBmE b dhtee §¥ed R QRiPTiG pioand: e} (B iSigping; and creating
opi@xﬁ&édlMeﬁﬁ’Zdﬁﬁbfd atm&ﬂsdq&brwes 1ﬁsrfnnﬂnle3ﬁrst\tmnd pdssiblectol grovide MeCP2

o5y e, A oS3 By oo
fof psitein spbmlmhempsemﬂ@d@nemmnmt ylation level wll
decrease when conpared to a control cell | | ne t hat has
a normal |evel of histone acetyl at.i on, iﬁ . .
Inro St BsRect Shaiesnhinyeren e b Beedeie peid mplgele comprising a first
miiQ AEidCRquédel éﬂcbéﬁngfant M%CPQ%U&&IZ' op Ibilil@gll?allyThlﬂlve fragment or a
eval uat#_ﬁ_ﬁ of this

ARG of fisatiortp Phet B foremboi Y SBCBr QRO 03 SGince is codon-
opViriiPed furekpressomin 4 hagogbes aall. deri vat i ves of such

proteins can be determned to be biologically acti ve

by their ability to bind to nethylated cytasines,

Aby*MeCR2 prajein? aassusadpherein, meydyes theulumas isekgey b é@llasnlsoform B)
h% th af g&\?\%b? fnuﬁ:l%ll Aﬁ%SS@ﬂGﬂ%ﬁ&LQ&%ﬁn el gal\ﬁéﬁétfféﬁih Ag having the

aqee s mgpbeleP: 00@9 %|(I\ICB|I\|lpé<ptemA°(,eﬂH§anéisa abase), respectlvely A skilled
perSdr? Jyil4 48dersidd (BAO biher Thendre risofomad @f- V(P2 pedVleCP2 proteins

nuclelc aci s..used. her
ORBBHBIE 5 50 G SOTENEL UM SR PR g bt AS MR fhofbins of the prosent
indrestigi afl iese psottins ws drdgnentsotheresf shew esimder bgplqgwl activity as the
desi 1 ed e gl I
kelowy g?rga%gfls g:Pg elé%fgl}?g% %Thg s@l@lﬁ% gr@l{%glgc?xﬁfgaﬂﬂ? B5tairt@k sequnces of the
codon-optim zed nucl eic acid sequence having an
i dentical translated pol ypepti de sequence, but with
alternative codon usage, in particular using the nost
frequently codons of a given organism e.g.
Escherichia coli. Such a process is called
"backtransl ation". A nethod for selecting and
preparing codon-optim zed nucleic acid sequences and
perforn1ng a backtranslatlon conprlses e.g. enpl oyi ng

o, - o -~
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invention is provided in the experinental section

bel ow. A "heterol ogous" cell as used herein refers to
w@2@ellis5expr essi ng a gene that is not a natur aPCTEP2006/003203

occurring gene of the partizular cell. In a preferred
ab@m@mémﬁma isbfoemb/eduid? thpiroteirgspondiby OnCRINAG| frymapliblicdly available
dat #aS%msnt or derivative of the protein or fragnent is

tman ori gin. Mre particularly, the MeCP2 protein
or a biologically active fragnent or derivative of the

The Q&h‘ﬁ“ﬁﬂﬁ%ﬁ%ﬂ%&%ﬁ?ﬁiﬁ% g?ﬁ]ag gﬁe éf@ﬁbl\éggg %cl) 'giﬁ{l}?ﬁ:ﬂ?l@é of at least
IOaaictlwséN,raaéq@étrﬁO at least 48y atlgast 6@, %tfleq'ShéQ,@t eggff (8 pkleagt 80, at least
90} t98Rt imoagm%am 500k awelaét 208 aﬁilﬁ@ama@opa Medpbqﬁo@ﬁf milagment of

ot h er bi ol ogi.cal actl e |sof r ng of
Mjéﬁk% P eHbﬁ‘"PFﬂ'Hgde%r‘Fé’r“H 3 P cifh eb1988;i ﬁﬂ@?@&% MeCP2

prdteiag I”thz[tt cano be deund/ ahdate accxefssubm auntbef MSSizlrSSf o1agea@sdion number

pr_ﬁﬂ e p%c%" egg as féﬁf %1%a181][ g(?tgv n%rugﬁne}lth gtélimé(%% é%&u@jﬁ Clélologwal

actaatydszﬂlmnaiuxaﬂyton@mngpmelh domawhichkdatis dgived, althoughawt necessarily
ﬁx%sa@neélggﬁ grticular at least 70 % at least 75 % at
Y%oat least 85 % at least 90 % at |east 95
% or at |least 99 % sequence identity to the DNA

A SRENEAES ¢TTanQMOOP?2 QRSthiRiiE aq)olw;@pﬁdé\m ik §Q€ éHcHH&i as such by the

d
seleBe e P B Al SFutRE SRS AR paTCad ERET Ve & Spaghepide that i
not rdehtldfbdo ohenefcthese palypebtites daving thasactatiohenstibexs ¥ any of the

Mé(ﬁﬁ%msbfo}‘ms Hox%%l%ﬂo@e '\p den% \%E@lek&o%ocgnth%s a%ﬁ&l{ %zﬁﬁm of the

el c acl se uence

nafiyeally qmmmgd‘ée@%pmes @fg QE@HHEO agdd Isubﬁtms@@, {igletign and addition,

buf 581 SREBRI G bﬂ)%ktléatl Yac ﬁ))"%? Ahd BRREIk ol Eftein, although not
seq u?nces is at l'east x % Such nt- can b

me
necestrEily, jo the g degreeavhid P%W@eda?&}g%sem?% p@@glpnsmg regions that
areHod@slagousdo gn MJCP2 bbby i legst 3% AVEade4) &4, at Ié@stm, at least

60 URTEREHEI T, B RS AU RS Ui 1 924 A5 440 iy v
an Geriny atzldvmluuwp ctfeldemﬂfah Isize, ghei cbhe magn@mces to be compared are
ali wdpﬁi‘%s Hblﬁ@io%% eﬁ‘sg ggSI ] NAL Rf 915 0 & example the

o er| vat I e for erapeu
BhaAS osestqgi@Tnbl ol cafis actaqszpftsgb@f stieh at e pubhc under

h %Wﬁ&bl%mcrﬁﬂ @@B@%:%f/ glrL\Pgd oR¥nit BE a ARGy ﬁﬁ Gr Mg@?z protein
|
contein 5o AN @CL*;E Beriobie pon b it datiped dbove:

prokaryotic cell, partlcul arIy in a gramnegative or

t £ X £
A ST e el S0y b Bt pyqpotin o
fragmpnfesm mhajﬂhmﬁmgrmm oadmivanms bauitdegst 80%, atleast 60%, at least 70%,
at &E&rﬁd%%tllﬁéé? 99% Qf tp9)§%tolr\é? éﬁf(ﬁf ok f (R BiotSM abfivity of an

person VVI SO appreci ate that

Hreprofgst ps réﬁfc‘mﬁl 9@%? eWhetr 3\MeEPs pradeintos fragment gr Qerivative is
tBNQcAVOLRI m: @E&frﬁ@eﬂl fof exan@pTe by ﬂldlféﬂbﬁirfg tagk:d

i nvention. Such sui. e can be., ...
1> NI Rrofkin P s (R G oIS e o B Dislsgorly Hative if it
is Abledo bisd ko mﬁthyﬂaierl chiesinasremdiaedy . 1nEXc&na) ld&sctateeruiting of HDACs

anm| };@‘%S Cﬁ:gxasc n_{af;lﬁ%n elJ h“@to EiskA 3918 1111 ne C%l gﬁheral test

and ot €s o Is o non- mana
inchydesauliivating @hIQbéaStSeCkerc@Zé rniper{availeblgrfom Eﬂﬂkbtm Laboratory under

B6SinP§d(,§ il ghird gy ?ﬁc;] af}ﬁ?g{: ek |fﬁ)ﬂl'ﬂfﬁ‘d ﬁﬁﬁ)/t?ﬁltipi for example

ot her . ﬁ% ers .
estalﬂbiﬁfé AccoRdiBaitorint Promel d?ﬁ?@h@d §h31ér(§’ 81 83PHimgnialeseption below.

acid nolecule of the invention that further conprises

a second nucleic acid sequence encodi ng a pol ypepti de
conprising a protein transduction domain, wherein the
second sequence is in operative |linkage with the first

nucl eic acid sequence. Particularly, the nucleic acid

nol ecul e conprising a first and second nucl eic acid
sequence accordlng to the invention is selected from

o o Y " o o o o Y AN~ 1 N R I I~ o NN~ 1 P~
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coupl ed pol ypeptide can be derived, for exanple, from
the transcriptional transactivator protein of human

WO povaneotses i ci ency virus-1 (TAT protein, accessPONEP2006/003203
nunber AAQB6751), the antenmnhapedi a honeodonain

)@S 1 ;ﬁhé ngdlmakqu bd (cjh%g@Hda anddhemthe aagg mc%leétéé f&rwaée)k &r3d° C with
| an I e
B b o M RO ST o IR oy ROt e of hisone

H3 taméhrsttﬁﬁ I(IzB, mOustﬁbroblasts oé Mepp2” sanémdls rees tr8ated vath, for example,

_ 306h%m { he]twl &3 e%%& oﬁfé%%e%ﬁ?{ %) %}Rﬁ% %g@ Me@®P2 protein or

fr@mencims@é rto Re’gans@g@gm) dorgain Ge¢lp ps AlraTAT7domain of other transduction

doiaBisehs QRsGIHRAMAIBR! and NAcuYaRiderst &EaBO0NCTERNySA8 RN then be
. 1s derived from.the TAT oteln f,?drl%
imppymoflpsted  veithy é%b%%cﬂ%ﬁég o FEEEPIy léfOng{%uaﬁefy ated histone H3, or

acktiy R HRIKI 161 a8l degdribeé %MWdﬁférélﬁe asfi te &eqylmo& state between
0 0

Pt;f; %taé)ggx?ltr?%eé & g%{ble?sgsdg/ ua?r%ifl /ﬁ% tof@e ar%?ys& %\%nte g. in Fig.

5(85m&’qa skﬂleldqmﬁon%ll@ﬂmuabe hldastm delﬁrr%nora dl@@g@/&lsthq bistans acetylation

At 0 8 BT GEOUERaP! DB v
waphefimerigemin g@é‘é@é’ﬁ]@éﬁlﬂ&%mh&ﬁsab’%ast X %identity" with

2) %‘Qﬂﬁ? é%’%lgﬂllt}} fo, tﬁﬂe’lff@emﬂ{e hﬁolﬁ@ibgloac?ﬁ}itﬁ toiS ﬁmpﬂo[bm or fragment or
e best natc e C

lrs s BleCrR RS LB AU IGL O L AELSE o iation of

H3lindgoedibsg Q@,ﬂ%}m@ﬁm bﬁ;;emhlldnmmct%li wiihcthe proteins gmbe tested fused to
can pe a_.publ i.c ter.

prgﬁaagﬁ'al}ﬁgggfo& X?rﬂ%lgs B gs c%.bg&é r%élgrag r%%n?rﬁ g gﬁﬂ{i}?{rgélp #¥es such as
HeleBhden WD A2 cant batusgt for whisypugisise.nfyhem phttlgxg\xhemw contact with
th{—,r t}ﬁsu?llf 'p#(gt@i‘ﬁs Pk Slﬁ{t %ﬁ@eé(c%fylaﬁ’ﬂﬂ levaPRIIE Hb@&@set\pﬁén @ompared to a

rotein canﬁ$ use

coatrg Feallling &bh@ommm@h edréh%ﬁplﬁstorm EB3aspipiation. Bﬁ%?%&si &10 use this
delcféakeaﬂﬁquanﬁ he Bblbgical aauvnf aNhedpro@ited q;hicﬁtaml The @faltidtion of this

L S TS IR e e B

ity erenerat AR
3)s m@mmos@nd drefragrhentnior deivatises of sm:hlmulems canfbealetermined to be
bileo %ﬁgtac%g 3 ity 851;11%{%“6119&‘ tg rggﬁﬂg{at peg¥tosdmes e.g. b¥ in vitro

onal “f rane he en es’i s

traiscrmtem gsays suqheamﬂ@smb@danﬂ&amm?(e@m sCell 88: 47ileABlt 61997), in

1qt101%nd 'Wolfﬂ.feaKeP Nudlh Mc%swést fzeg4rvtz(:Juem»qt eoo)dor YuF. et al.,
rane fusion protein.

N‘a‘?,lhAé\‘iléR{ePn@@]t)Wé%ég qulétm d sequences of the

i nvention can be organi zed in several ways. One

nucl ei c acid sequence can be placed at the N-term nus
Tiey teth “cbéorCoptinizediUsuddic htid sefiraice ae gsmelnmecinaefelseto a nucleic acid
seﬂﬂ%}%g dcg%%rér?lm lc%gfl]% S f;lrgg g{gla% gcgngg fsgda%' 1]6' l%ga&'l lc'oﬁ&fsr Preferred by the
dearedihew gelbrprefsrably athE. dofihost ¢edln A nucldie a<a¢1 QQHUGHCC is converted into a
co‘fi%ﬂt ?) é?édn GubRfd aﬁf&e s@cﬁ}&}n@é Cheﬁz‘fﬁgj a Je&HHesl 't?anslated polypeptlde

to anot elc acid ?e quenc

segn@cpewmgl eliemasivercogpm uage BRI N e e mcﬁﬁ%mgenﬂy codons
of angﬁzeh orgdnidnd, . g,s ERBridi eoli.MRichidpros&s li§ Bﬂtédl ‘fHabktranslation”. A

th I
P i 3FIePOTEy 0t PHRREACOBIOBATIAR. AUFI (idbrseqpgpoes and
dmirmﬁ}goalhiektramsmuaﬁtdompnsane peemphiyimt thd data foootitaCles I gene
frﬂr& Clltf%rfan? g%c‘f ? cl%ﬁsgn ggg fanﬁ ﬁgécﬁcud%slﬂrcﬁh ﬁghé}gchg]@oh sequences in:

eqguence ent1 on can

Ewhhmduedmb apd eltmia¥el. 2} g4 i1dA: 204712866, bI9DNeidhardt FC ed.,
d r yi
A g RS (T iank#'td PRARSARANS ¥ gl Seleif Boquence i
Sanbr ook, J. (1982) Mol ecul ar Cl oning: A Laboratory
Manual (Cbld Spring Harbor Laboratory, Cold Spring
Har bor, NY). O her ligation nethod such as chem ca
ligation are al so contenplated. |h another enbodi nent,
the invention provides a third nucleic acid sequence
|n operatlve Ilnkage to a nuclelc aC|d ~sequence
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each other by additional |inker nucleic acids.

Ligation with or wwthout a linker is effected so as to
wheing13rs t hree nucl ei ¢ acid sequences i n-fr aP€T/®P1006/003203

respect to each other, and the resulting nucleic acid

aﬁ@'ﬁ@éﬂ @y %C@QESavﬁﬂﬁﬁlé 'af-’ﬁt]_tﬁel 3 aCIﬁrociohc'd%/J@ats fGrote A. et al., Nucleic

A TRy a5 s, e ISErter Je8 oG QoM HrarfakeViGa F526-W331)
or te Veaoi NI fofoware c(tnvﬁﬂn@e@mq@ @heaﬂhcnpbﬁ/aemﬂgd@ cds&mmﬁmzed nucleic

t |t |rabl t.hat, th nce i.nt
o BhonR of s P T PR e Sl g (e ap the faturaly occurring
SEqIDeY erpaMmHA/gmptthm;e cérembnlyl moy iasskiagedt with highch‘xpfésﬁng E. coli
\ CcoO r
SR E ) S XL AN o e
e’éﬂfﬁ%*b%éﬁo Ofltwnﬁu%qdewlea@ peid gedusnes wap ShQ\h empnwedh tXmession over
tHeuﬁéthﬁllyCGU&”ﬁfrh%e&q@eﬁ&UH hmené!é"sh%ﬂ hBE AL SHAARE S boion optimized

eratlﬁﬁ nkage to a nucl.eic acid seq ence
ﬁB‘i"*. b"d(“] HERFPYLRe &%F‘éﬁ Brosgip cPf% tieR@wer ghe non-optimized
se(qum)cet bz;n be rﬂ’?mmad bhea mn@@eﬂuglmlﬁeﬁ%ﬂ@eﬂ@%ﬁ ®lisclosure. An
[ second and t

Rimpie AP delith BQebdS o PRt uteis tidshgpence of the
inyietion ls@m\édﬁdelpéhft @fpepmeyl‘pﬁép@qtldeéaclosm tabl e reporter

pol ypeptides or reporter nolecules allow a

visual j sation _and/or | ocalisation of the fusion
o'i‘ ?I@iﬁ’SPEPe gelly as gised heream retiges; oascelluexpressing a gene that is not a

néthmﬁy@%ﬂ&ﬁﬁggaﬁmﬁﬁépﬁﬁculaé’é’lw es for suitable

reporter polypeptides are fluorescent proteins |ike

GFP, CFP and YFP, or enzynes capable of formng a
Inj et emf@rm@ embbdimﬂm, ¢hes Meﬁmrptotbﬁﬁ@tllmﬁlcgwaﬂy agctive fragment or

d&WaE@%?? lé@ %?‘q?a?ﬁxeg\t Y%?bf Fl]r SR P g%n D8P Rt Hadly, the MeCP2
Pl‘toFf‘én 8K aml@aglséhhs ativgi fragmagns or d@nwnvm cft the [padtein| omfiagment may be

the Ufhin@n MEQPE ligbfem e @r 'tli%’ﬁﬁthhl? Mé@ﬁ?ls@ﬂﬂﬁlh% or a biologijcally active .
dete t abl abel ch as_a fluorescent or un]nesceﬁ%

SR o & ey el flass, Rofrms o6 dises fmemerts, lighiidyeglearo a skilled
pdy;oraﬂraadihﬁﬁbiblogﬁacaﬂlgheﬁve iEbforing Bf MeQP2C S iugn=aGr (illon-human origin or

|nk et cl ei ¢ aci
o AOEEall Seckie SRR eSS Ardp S B dipgcatcan also be
u$ﬁ@SMqCﬁ2mﬁ@1mhﬁt@uM1mucl ei c acid sequence or the
first and the second and the third nucleic acid
sequence . can_be placed at a position either at

nt%‘e P@P%’hm%t dhe flﬁém@l@@ eaidriggueste as defanedtindhd ¢lais has at least
600%, hileass 66 %mn ghrtichRr hilesdd 7096 R1ase 9, €94 6‘% at feast 85 %, at

bt %) TRl IS oh s BAE' oS it sip e dssequence of
codhe-optimized hueneMeCRE| 1do$ﬁf1uﬂn(®@Q #DNOA) di*%ﬁbl‘i‘-%pﬁlh@zed human
MEOPS Gk & ﬁ]]ﬁ‘j 'Iﬂ NG %zf e}l‘iﬁo %ﬁse Lo edvl\%gfy ls wfluded A nucleic

positioning se uences 1 nc

actd molepple gy “qidast 1% ideality 2yl SEQ I@ L —
miclec 44 'séc@enéégin qﬁésiloﬁ % aﬁ%}ged %&) th I%)SE %a)czﬁ%@ (“A.lénce of SEQ ID

Né)ég orE é]%Q EI thf g;qqegge 1d@gt)1ty(tpe;wee(rg‘9h0§¢ ywe g)xgr(ed) sequences is at
ledsB - %4. Bu(:H)an(aZ ed) cardbe (dohe &9)a ﬁﬁﬁcl ?alralﬁé’ole Q)ﬁlfuter homology

4 ) (4
proghy ' 564 5 BLE*%)r it ’5‘)V5de 43t e HCRT) homepage  a
htjﬂoﬂwwmncbijlm ﬂﬂi coufBI(AST/A S)W(hﬂ): hl(ldrb-ﬁmiﬁ@ndil EMeegQ Q@l ptides or
n t 0 r..either
G e BB el O SR B BB bBhesnfoiceiedlly actve
i nker nuclelc acids. Ligation with or without a
linker is effected so as to bring all four nucleic
acid sequences in-franme with respect to each other,
and the resulting nucleic acid nol ecul e encodes a
fusion protein. It is also contenplated that one
nucl eic acid sequence is inserted into another nucleic
aci d sequence, provided the reading frame of the
encoded polypeptlde renalns |ntact If it is desirable
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the i nvention. Such expression vectors typically

conprise at | east one pronoter and can al so conprise a
wae@nalssfor translation initiation and a si gnaPCT/@P2006/003203

translation termnation, orgsignals for

AT 0k ST, B A AR U s, Th
bigkegicel acttvﬁtg of sigth aBleEIMpdlﬂ@ c@y be detenpiimed Ey<th¢eae$a.yls described above.

vector, as described in the Exanpl es bel ow. I n anot her

as ect, the i nvention relates to a host cel
% prgdereedcaghodiment cthe aiuplgic asid ﬁ@lqcﬁlﬁe?ftth@) Hivestiethisgxpressed

hoslok&§blic 6 w@wgrinmlgfaﬁ KeBbtivd 95 5de-positry <§-Jlld Cor example E.

he ani cel outS|
a'%aﬁﬁé}ﬁ ?&gﬂ%ﬁeqe PP B G ol b Bh IS b Bacei aid
moletilss, egavaticwd granynegrtive aegrain-pasitive @’caamiapalmlinbm in the art. The

S ng tp%%o%l Jfleall% angF %{afté # ?ﬁl&y ‘Kgﬁ ?ch (vt eg% rF Sys?ems can be used to

S Or
achiexp preeineatprassion £rorm‘é1e miglefc 4pyd molwulmtof ﬂm inventhoomd Such suitable

ce‘ﬂ? |c£m ko ﬁécﬂ}‘ﬂ- Waﬁ RaLhtide M%Hl@ﬁl% tﬁ@ﬁmﬁ(&ﬁﬂé&)ﬁ&r ]'?1911519 &1 outside the

turing such transfecte

b Do Exemelon arcumomsiafas ofiiiechRE ohe BELA| slACHReells, and
otﬁéi’smﬁﬁhilfﬁ of 0éllst bendmMRRinQan fd%ig[ﬁ st eled Bﬁfi&ﬁ-%ﬂ@éﬁ‘ate origin are

dra i}.}lfi Sg e@ergceﬁs, %ﬁ?eﬁr Féy\g{ $ h(ieeélg{;tfegf cells, other fungal cells,

androdhdrer aspect, the present invention relates to a
nmet hod of preparing the nucleic acid sequences or the
nucl ei ¢ aci d nol ecul es of the invention, conprisin

Intanether embeflinery, e rivyention previdesudneclsicr anidi aedlenvdd eg the invention

haChuFthed s P¥ecd
Y T N L LA

Prﬁﬁem@%%s Ty P the pépoud §eriFRessisdn oppigtive linkage with the
filsningoéit @Bid :&qder(cb) Pafitilenal thy nhelﬁﬁﬁddl@ ehdldrRleSé@Rprding a first and

econd, t
s il Ao R e -t} gy 4 riF P any one of the
Seguemeer@f%&)dﬂ(thtooSEﬁHD NOHt.i on are designed by
di vidi ng a nucl eic acid sequence of interest into
over | appi ng ol i gonucl eoti des, so that the

PrgfeinyBaisdnetinn dpmaipoars Drefeingegipas of hiehly postjivesbenge gensity, and are
ab‘lehﬁ) érBé’sﬂﬂblo@ﬂ:al ﬂi)éﬁ'bfe@lbé By nbﬂ-%ldsﬁ@ﬂ%oﬁtfes OMRké 8Yions are usually less

R M A T i ey R ok e

prnpm'hesaﬁ'mdéﬁgh agivdeeoad, td dnlelsdzg eﬁfg,nmbyme c&ﬁaten@;] rsfbtehaé)isenade e.g.
C c S at._eac

to q\/Iblg %Q:Yl l%r%?ﬁtghgces Ebbf"s” m 9@6 §r9 %D Jcrr%nns%gl fogz ‘% Qiigip ngy be obtained

frcrre gmo PrQi‘fvlntOm Qoﬂl@glth@doﬁ’tb@ﬂ c@n@smjlm tl@qﬂlem)@ oéelt ofeanother protein

ﬁJéé@th%%é %@nscﬁﬁgoﬂrﬁ&(mﬁfns The QR ?tg oF o ﬁ‘ﬁ&@u&fonod’dgﬁilﬁw transduce a

one Oﬁ nmore of the prece g priners era
Pf?‘ﬁ@ g scld cap b detgpmingd; bysanyesopreniiopal neﬁmée‘pmmxtsnng protein

up‘tdkellﬁﬁ (Eélll@ eﬁiwallsfs by PRAUSC sbréihk YOIbQ’éMW miBrds€op30 techniques like
cl eot n

R e g 3’39%} BT DE T REvPRVEREbY to transduce a
coupled golypepdotiebe dbngrﬂh dot ectniple, fpomnthe dranscriptiohalomansactivator

pr@lfeglnéfq{u%a% ifHEh oﬁgﬁ’éf f (1"112\@1“ éf@fﬁg%dcg&smﬁq‘n 1{?%%%86751)

procedures ave ar e
th¢ gniehpangia hmeﬂdpmaeu (Iaepw n':twil V. Bppr Ebpat, 269N 40444 €1994) and

wam (omst & G*}Pé?é dio %stmcqwgyl drlithe? ﬁa?cﬁ&ﬂl{taﬁsductlon domains

on varl f'act grs. su rimer
ke GRRE B, HBEBAY 1o BBt Eres hWord ol oBs,J. Pharmacol,
(2003)eT45¢8)EEI3LIN02), tdﬁtﬂ&llﬁlnﬁﬁmdﬁ%pﬁﬂél UEroe (@éschb&i in Ho A. et al.,
prinmers may be extended by well-known PCR reaction
nmet hods or ot her met hods useful for DNA synthesis.
Ref erence is nade, for exanple, to Xiong A.S., et al.
(2004), Nucl. Acids Res. 32(12):e98. A nethod for
preparing a nucleic acid sequence according to the
invention is illustrated e.g. in Exanple 1 below. In a
further aspect, the |nvent|on relates to a net hod of

R A /A~y .= o
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prokaryotic cell, nore preferably an E coli cell.

Conditions for culturing such transfected host cells
w@200r2k357s the conditions that permt an exprPCFEPW0©603203
~ the nucleic acid nol ecul es ©f the invention to produce

CARLYRERL goﬁ :gggf&gpﬁ&ﬁﬂge Ih”‘ée ﬁsgég&?%@ranw&\q@mt Ohe  protein
trapeductiam dlom;x tSyqlmWG fyose o 1AdoRroteing Eae moepieRrap dte nucleic

ackidq uer@éaéﬁ%]&ii g fOprotih ttfghédiﬁ]tcl&?ﬁbnﬁﬁi biscodasl aﬁ’fafrﬁﬁé lafid sequence
expression of p i des 0 i ny .

gt Pt SRS RN e OB gt foapt 75 o o least 80 %,

at ﬂ@@pgf 26, 1éasp O Yheptieade 95 Mo wr 400 r%\ rsecﬁumms tﬂehtlﬁ/t tocthé lamino acid

B ST A S i BB Reablh ﬁkﬁégﬁm S50 ID N5

A10nfrmaj ad:idl sequence >ha5>r‘ et kagtzm(%ydem a[]:b NQ.54 [if gvhen the

denat urin
N@éﬂdﬂm.smnc@@qawmeﬁ\gee@f e Boyaptd

¢q sreuenges e,ssggeast x %. Such an

ah@ﬁfn@hﬂ”catf %E Q{o‘hetl%f bhgublicIyu ¥ dilable Qdiﬂlblﬁezs hemulifggl fi¥gram, e.g. the
w iaée hysi cal b‘i"f ects_that can | ‘j\i{iB& epage at
blastipl et ep{ﬂgr rti aPovEed of fhe bitht ogi cti v]?% Pge

htﬁalr‘])’ﬁ;vw .nebEplin. Ak codBIaA 8T/ nﬂleodhlbedgmdrgqne powereercwihappseciate that a
{
10]65 elfﬁagl%%nfj ?a}\x tg% ?’gg“ eérgtetlr% us SC e;&sﬁeg{ag? gfot&?%a%(ﬂﬁhbﬁ Bomain.

structure. Denaturing can be effected e.g. by changes

The Yebdt FRES AR hr@ég% eadd h&éd%réifl ﬁt@ﬁr%rag@diﬁ%uf‘ﬁhoﬁ@f k%o nucleic acid

trasonicati on d’so on. conti to the ftt h
seamofsﬂlfs Hvegorm which PU%\??%@n%Frﬂa PagED et P‘i’?@twn relative to another

sef ﬁ’en\é@ 89 the ¢l h‘lﬂﬂ’ﬁé a6idnaistnc ey aﬁ@xﬂﬂmltalge,l’we én gn ofieiitation so that the

i on oses, he ext r.action o] t
PR SEHROB e PR HE Bl B 5P Y o acd
mbketlﬂemaneglrﬂ(hé t(f aandntotberaﬂm—eﬁ!amd?) {Eheaeshltinginmleig acidanolecule hence

acel [ d 0
T
mwmmmmwe e organizad ith saMerah wglis-tOneEIlRie a@ﬁ sequenes @Ry hlgeed at the

Nq?fi’rhﬁlflse{)ﬂ' ﬁ%@ @@ﬁhﬁﬁl@ bof tKJ‘&hQPie)QB@L{Hel gigher JinRE® Sﬁ&fﬂy or separated
hod. i n conce trati

byypddati @aj S,Hlé@{ r@lcglc alcﬁszt[ﬁetgare Alsogn-fgame;wit hegnuciedc a(ilg sequences of
thé Zavehfion. ¥éis alsd, cohfemplated thidt orfkOnutei® ﬁbldgéqhenée fstigserted into another

ct I | t
I
infest a¥f iKis dqskalle ¢legt ﬂi@s&qhem@ in ichdhoingerigntis plaged still encode a
FRHRRa EJ fjp gﬁ&’é O blOiO% gf] %?ﬁ% Gthe t AULIR question can be

concen neasu ter ution of "the sanple
evablatad lelacmréaﬁcamﬁfﬁlp ﬁﬁsﬁ%ﬂeé@?hﬁﬁhe% after desal ting.

Typically, protein concentration is determ ned agai nst

r ot Ln st andar ds
Adinkaee ptEREle a0 Srpences L i i pufon B BY dhisygd g8 by standard
lighioh anetheds of MAaﬁalﬂpLﬂﬂmmdiescfn‘tﬁdmﬁ’ﬂtﬁ exnmphfymg section herein and

ég&ﬁfﬂ éemﬁf)gn?ﬁzh’gﬁo ein a?{ggé? L@‘Qﬂﬁ‘# A Laboratory

MaGoal tEeki Springotlarbar Iomyorye @%Spm(gﬂeﬁb@é)NY) Other ligation method
@ "aféoeﬂ%& tdge for 10 mn and then
S‘%gggur i% ggafl grpl)ectrop otorf‘\ﬁater An integrated
al gorit hm cal cul ates the concentration of the sanple.

In! &oﬂﬁ@té&ﬁfodﬁﬁ&ﬁ Cthe ihviitibRA perEdN hidvingdlse acid sequence in operative

T S SRS OB 8 ol o

fipo hiypptsecbdameleickicidsdqaeridegwheremnthe third seqderce encodes one or more
pharmaceutically acceptable carrier. A skilled person
will be famliar with suitable pharmaceutically
acceptable carrier materials. In another aspect, the
i nvention provides a nethod of treating a
neur odegenerative or a neurodevel opnental disease,
conprising adm nistering a pol ypeptide or a
pharnaceutlcal conp03|t|on accordlng to the |nvent|on

a o -~ . 1
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fromthe DNA, and thus render it non-functional.

Mut ati ons within the TRD (transcri ption repression
waleomaiinys7g ypi cal |y nmodi fy or abolish the transeei/pr1006/003203

repression function of thelproteln and lead to an

po?}gggﬁ Qegal 1ce ﬁ?goléaﬁ)? ﬁl:&hdﬂ ?W'tféﬁlaﬂs}epolypeptlde sequences

osur e, nai n

supnblet olt proteisn pvmﬁq:atn@ﬁdw wlf‘eﬂvﬁts?reanog &P}l@ﬁtt%@ pirenyiag @psl/or a his tag
anfdyd?rﬁ G a8 Midrablfeih ek %Z t&icﬁ@tagsl Bictiitate chuirificatidre of the protein by

s of tr at me t an t her ed herein,
athp Ergmtw Sh o0 P LR B R A AL RO - Terpe K.
Aﬁﬁt Misybidl. Bistechiadls (2‘9931)160{&)352335333)th¢ thatdahiceic acid sequence is in

OPISF ]&gj@%ﬁ P%g‘égelf E{ gﬁé %Q?fn?ﬁtsﬁﬁ ﬁ%gléskegl @1]?10 acid seéluence or

the rfmsisandmlnmecskd hirgleig m@ldwmpclaﬁ icoe ba placed plea pose\‘ﬂon either at the

N4§&€ h§§ Gt th0 TR} }ﬁé%fgftﬂéeﬁtﬁe figst Wektle @ﬁoﬂcﬁﬁu&’@é’ aéla@e“@x&lce If (1)
ferent pattern o eotyp hand ment,
depetrsthg S GHeGio RGBS RO Epe HiEeR] BOLnF At sence, and

(3hAéBotee e Bl 1@ﬁdldadeQuéiﬁbpf)(bH51Hi@ Kvag$ iofiipositioning the sequences

whSEATDSE 5Ol g TS ST

nucheit belé ssqreaessicag bfedrgatedttabaahrrsthexreﬂhhedﬁ@@?@r gembe s¢parated from

ather | C
AR ST S T g OB e e
sondd to trimgwellthrreathgleitsacid sgqwenees ledkamsl Wih respeqiitp &stcother, and the
regﬁlﬁhé n(JElElcaéHﬁ PHobdchit dreBdesth fusion3hroinlas i§al§\'3 téntb@plted that one

eneral | ovenent of the condl ons
msc@,cflf: @%@ﬁ@q@@seﬂnsgfnﬁ @g@ﬁ’gfeéﬂl &A sequence prov1mi1e reading
fravad 0P dlﬁé/ e;maa@ pbBpeptideoretainsdutact. df it is edsicdblothabthe sequence into

W%%ﬁpﬁe 10s 10% 1sS}gPee§bﬁt1 Oe&%é‘de gae ctloen%l %@gﬁé&@% 1?1% g%% el activity of

thefpolyipeptidet inmuesiionakn paevanated i ao@qxd@meowtb thestesty dessgbed herein.

i mproved notor skills, and syptons generally

associated with Rett syndraqone. Preferably, th
Inpim Gthes cemtiodiment o s duicleio Acifl anolashle of the me%@orhﬁw@gag@npnses a
fdi?ﬁtthQﬂew @ gequ@n&'in ogeﬁ‘ﬂive ﬁn@@e 10 aQfiiclefl &1d séyuBfice comprising (i)

thg ﬁrgt nuglelqsam% seqylen@, 01'9(16 i]a: ﬁrfiandltgle si%)ndfgclseﬁacu?%equence or (iii)
the Firstldhd tAOsecdd ard theARird A8cleiRr4ciEquate, @i f@@th s2Quedds encoding

31, 32, 33
one br ﬁ_rg)‘re ﬁeéiort%} ‘po%g)eatg&ss thq%aies reg%?tegégbyggﬂt qgé%r géﬁor%e; molecules
a]%zy a%suaﬁ@@tmﬁ_‘@nd@z lomsatm ofe,tbe f@@on Bqupepglde@g by(pptlcal methods
%%1 %]ﬂucégscegge rxzférosz y. 7§xanZ es 71%1' sZ@tabl%Orep%iter lypeptides are

flygresagpt plg)gemsglgke %I:Pi @51)@ el eaa’rg)%se?ﬁppfalg r‘forn'lam,c:,v a detectable

1aBECin e sﬁ‘ec&ﬁlaﬂy e aRh a9horséradish perviidase, padifegase, or p-galactosidase.

bOdﬁﬁegeRolr@%‘polé(BepB@grﬁF Slﬁlhsﬁi %?r‘ﬁ)éﬁ] %}1\/ n$| %r%;cgi%gfate ltagahng a fusion

prtkih o shecineehtian Wﬂaanotherocmea;tadbwlabalt suckas & fheespent or Juminescent
f i on,
oalefl R ol S e .
i nvention for producing a polypept|de conpri sing an

THE E5arh! rrﬁltcféﬁd" a@i’ﬂ Sogibtle0Bi fiAlb éfraﬁl@é TivRades § ﬁﬁﬁeﬂﬁclﬁé a%1d sequence
erivative_ of qCP

t oV
R INCRON AL M e RN T p—
oP @heP¥ist lafd ahé Yeddngrandsthe ahird tnheleicnat&dltseqllencegl it eantbe placed at a

nucl ei ¢ aci l.ecul e or t]

pi s St 8 PR 0 BEp UL ond o e
tHird andleic bbidrseqeqmeet If (1)hdenotesehe ifiost nuelest a0 tsequanm é2)oden0tes the
the nucleic acid nolecule or the pol ypeptide of the

i nvention for the manufacture of a pharmaceutica

conposition for the prevention and/or therapy of

aneur odegener ati ve or neurodevel opnental disease, as

descri bed above. Mre specifically, the

neur odevel opnent al di sease is caused by a reduction of

NECPZ expreSS|on or by an |npa|red functlon of MeCP2,

o o -~ a1 "
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second PCR reaction in step 2 using the two fl anking
ol i gonucl eoti des Mecp2syn_5'" FI and Mecp2syn_5' Rl
weawh/10§574.00 bp in size. The reacti on was contPEOI/ER2006/003203
simlarly in step 3, 4 and1s. B. The end product of
seddd@ RUEMiPERAF sbquch&P r@; eRh6Ws ahORBcIMdt RudldlE 8RId sequence, and (4)

restriciion sites, used for SUE@ uent. cl.qni.n

GBQTS%@SG]FJ& nugleic geﬁesﬁgtgqnge,r;gﬁal Y§ BHSIH'PmPg the sequences include
(IF@)I(B‘PM)C (DN2)-98R@). 2943 PR)RIR U(3)-(Hha2Y, E(ﬂ)}(/‘E)F(TZ) -(3), (D-(H-(3)-

ChbLHD. ThFeERh e HTe B e @ Uph-o) @@

GHIOWMBHOW)EME G)-OHHHY Pk (2@l (H-@HDtAn (3)-@-(1)-(2), (3)-

BRI eI PR g o
(42005 The auclpiciacidyaeqiances AR bs . ligated foecagh ofher cither directly or
cah " §4pRRked role 6h0%e 8thibf %&%ddltﬁfn@ﬂ llﬁ&‘aﬁ@t Bycleptdcdsz i[Aghtion with or

3 A S SO 18, RSy e A BB e v
resjae@tabéﬁae]ﬂ other, kd thShSulibGhuakit afidimudebuld ¢rdvodearfisRineprotein. It
is QlsBGonERIRES el bn@ TRURIc 18RIEAAR, 145s8Rl BRY LERRE WRicic acid
selpente rpravided tlee neadmgtfram@pﬁélze ergoped p@hphmmea@m intact. If it is
de!;@aﬁn?l gital b(ﬂéﬁgez ?}ﬁ? \gﬁgﬁ) tflé %ﬁl(ﬂbgp Pa&ddNQi1p %ﬁét%@%eﬁmcttonal

codqQn .usage, Lane
PO wév@sviggkfsaloaﬁtaﬂwm d@b@@@&}ﬁéﬂ@eﬁéﬂa Faf) P§/ evaluated in
ac&ﬁ{ibﬁﬂe&@iﬁl fheredesddieribediereif 0l i codon usage. Lane 4,
Hi s- TAT- sMeCP2 produced from conpl ete synthetic I\/ECPZ
gene. Thepicture clearly shows a strong increnent of
Intdnether a¢pect) the imiventimi retpteshie apalypemioteiencaded yDNAucleic acid of the

infee%%gg n@%&éﬁ&opobt% giﬁoﬁ%?éﬁ?ﬁ@éjﬁgf\?v%rﬁegfééﬁﬁ (E)t%ogécruées are wfell-known
in gheNirHBEi3are describphes. gtbartMgm@tmt@é EURT he
TAT- MeCP2e2- EGFP fusion protein. About 40% of the

cells are ex ress teLn.
It ﬁ@%ﬂ/\%"%@?}lﬁ do Qh@gﬂ P I%‘(%%W\‘Yg?ptﬁp gxﬂé‘g: WH%L ﬁga tion ?fotﬁvo or more
dnfieof £ pelypptidet ot thy m\mahoﬂne(tlmmedﬂrltgmbn anethods provide covalent

I St I ut|on DARI [ o
855 lg)a §'p eﬁ_& gﬁ%léllc%a\fé rgss r éelg '&a%}]e J:‘r?%\gefmlglggvagents are
foi\/emi?;ﬂe bpﬁmctmna;l crobadinkersasiuclz as sulfo- NBBS,ysplfe %MQSL pulfdreMBS, and
I t
oS B 8000 o LALEL) LBl ocktaeie, Usw),
Western Bl ot of 100 ng of protein extract from NH 3T3

In3etHee hgpdf th@ iSRG E Provlds raotze%tdrvwo}cnrgmmgcme mesleglid tolecules

KA N R OO
ex@pipls; laonadleiaricid frbﬁ%ﬁleamﬁtlmnmlvaimimacanulw clonedisnta a prokaryotic or

oad] cont-ro l.
eu% kf %x;f)]regm%n Lf%%é)l';l?}g gieltho%% Jesg %&)ﬁég v% M%{Pgtf’% éthago H%laﬁ) Mpreferably,
suth a Feetodisrepelderef exmressingra pdlypsptide nn@g’ded s amacteig apid molecule of
thBliNen Flbﬂ N&ch 9é@'§1oﬁ VeBIHE Hpﬁ:‘&ll? fcotﬂp?itsé’ R€1d#3 one promoter and can

acetylation o to. 60%_of

algny eQranCc H R %@anﬁmonéaﬁztégn E@;p Sfasef Br tignglatipm termination, or
m%rﬁh'lssfé)? tﬂaﬁ@riﬁlbﬁ’al ttéi'&ﬁneﬁfdﬁsand Ppoliadenylatioh. Shitatls exusressiun vectors are

C RE B 85 eliph 1 PUCLR veor, o e Rpqlatreste p described in

mMEk&mpRSMBEWEd with 50 ng/ml of TAT-MeCP2e2-EG-P for 3
(a,b) or 12 hours, respectively (c,d). After 3 hours,
the cells were only partly transduced and the
reconbi nant protein was | ocated nostly in the
cytoplasmvisible as gross spots (a,b). After 12 hours
of incubation the reconbi nant protein transduced al
the cells and |l ocated nostly in the physiol ogica
| ocal i zation, the nucleus e. Confocal imaging confirns
that the protein is mainly |located into the nucleus,

f. The reconbi nant EGFP protein w thout TAT was not
abIe to penetrate the ceIIs at ~any tlnes and it was

s o s o o e A~ 1
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respectively). C. The densitonetric analysis shows the
reduction in protein concentrationover the tine. The

woreooreds78ir op of about 77% has been observed bRCTVERD0&2603203
and 48 hours. The rel ativeiral ue has been cal cul at ed

({'thérne% % %l%tigg%n?l&)ﬁ rglﬁiey?o b'ﬂoéta&ﬁ %H@ﬁlsi'r%o %c-{&eaccordmg to the

ues
mm@m cﬁm@a;bqshmig@e@ beFa w aurean R@Em@erﬂﬂ%}&ﬁﬁfl%@e gpignal body or a
huﬁ‘l‘él? k¥ tﬁ{si%%rbr(?futslf'desﬁllg Flﬁliﬁaﬁ'so@}r ;ﬂ)tﬁ%ﬁal bl celly RERLS prokaryotlc cells,
extracts rom nonoal lelilc .ce cul.t.u XPpr
pegtioufanly. GiA-RIRELRY OF M REEBY® PoSiEtit) SlBaPARGTY Jistoted are E
coh @El@s bﬁBﬁczHD.ﬁ by zetls.f Avectoetat be iramsfatal mtob hobtsdetlrtey df8ariety of .

d |
S R oo M5B B YRR R, hfEeplls g quturing such
trahsi‘eaedbehom cedlsbas ewelt easpéut icondifions tfhr 3podysimg and obtalmng the
pol&?g%ts@e El?e {itnti B 1%1%%0}( Llhﬁ&‘ilnew SEE%_IB a(ré)also well-known in the

prot el ns our s 2 protein
arbgad déﬁ*ﬂrgbedeft & inMlpaiatinetgh, S‘éiEP) line i ncubat ed with
TAT- MeCP2e2 (3) but not with MeCP2e2. TAT- EGFP

i o BRC At Yes PRR GO REL 1S et ol FRpBte B et cia
seqlnsdst orelie intcleizahsid irsoledulésof ks teventith ,otomprisigg tige step of (a)

bul l, .
I L e
of auitahde plgetugleatide priofers; |leetmle§hel—mlaﬁlt§ qemprse inclejgeacid sequences
of ?%Eﬁ)%ﬁt%d Gn& ?t%?l oﬂtioﬁﬁlf&%ﬁﬁﬁ'%_tﬁg sf\fﬁ E N Rt d s8bdrfl fhird, or more,

ver $us ite bars versus
seinfsuitallp eligonurlpotida pBSES on with TATMeCP2e2 of the
mut ated cell |ine induced a reduction of the

Su!tn @S (ﬂwcet Xl al L N ﬁ%ﬁr%g%:g? ng Eodﬂ}lélgﬁfi%t? nd a(éﬁls@% by dividing a
nubhrcs)amd\lcsequgmef jof aineredtaige s owdrlappimghiodigomecleotides, so that the
ol Sgtﬁr#o%fdeg @%ﬁﬁ?ﬁfe &R?eﬁ% ¥&6d st eh@&e&ecﬂg GVenGSi. lT}%EU%ggrﬁé range of

ncu an equi nol ar dosage
overlahsomprised By dhas&wlmgnmls@taieepme{%meﬁu@w 3irte 100 nucleotides,

pa?ﬁ:'iﬂa%%mﬁ%rﬁ Yo gé hegl blhﬁre%hdesTlh&S SecbBE U kHifd, pbp\ht@&et Rét of suitable
e 2e IS 1.0 ca e C ster

ohgf)qulwwsﬂ&%@cgs &3 P%é?%@%ri sq t{x{ %&hg’émﬁ)’ HPV“ or more,
se{s?c)ovaﬁda feMChP theydelipets Rudleic Wkl sduwdehof3He 1mmhom,f and may also

MeCP2e2 Th t '
S
rangecafndierlap vapeschativeen Tarlsa betwesn$ 1059 msleotifles; padisulagy between

j&ed densitonetric analysis using tubulin as
20}H$8?1§%%g{1p%sotel n of the Western blot shown in c.

reveal ed a reduction of the nonacetyl ated hi stone H3
Td‘ leﬁ@verbﬁh drﬁl@élﬁfgﬁ‘dft ancﬁllgbhﬁclé&ﬁie)ﬁrﬁﬁﬁchc&@ﬂiﬁg% thé ivefiton to one or

nt. of the cet far,mof the
o T BRI GBS PPROS: Y ieiee pd pegory e invention,
coftlgieons whd p(rdd&dmes \hevs ts b felbdwedathal) are Tiell-knawip art ithenardf A skilled

f i br ‘7%@ B %ef%asé hai;ﬂe c%é&tlfoé?m %ﬁg% fédﬁéh{&ﬁn?a%\%ﬁrocedure depend on

vanlons factary lsatteas piimenleagthzlepgihest tha osyrlanpingragianscGbecontent, etc.
A_ﬁf}er égglg ﬂﬁo%@ﬁﬁlé’d‘cﬁ% ds@{fuén@é’ oF 1R pridérl Gnayb@dkRned by well-known

be targete

PG soration metboy e s adsmeaE o N o g i made,for
exBipld) tBr mcﬁignA 9.5 &k el 0f2008 eHuwt Adige R:‘eaCBQ(llz()eQS 20 method for

hours after. an |nde endent |. eritone
R e AT ROU SRR oraniing yO oAbt ateSdS Blysilsie. f Example
1 b&e&R2e2 w t hout TAT (Il ane 3) protelns In lane 1 the
presence of TAT- MeCP2e2- EG-P can be well recogni zed by
t he hi gher nol ecul ar weight in respect to the
endogenous Mecp2 protein. The nouse injected with
TAT- MeCP2e2 reveal ed nmuchstronger MeCP2e2 protein
signal (lane 2) as in lane 1 and 3, where the |evel of
the endogenous Mecp2 is not strongly different, b. G-P
|nnunofluorescence in the brain of wi | d- type nouse

L 1 | e g R A NN N NN e p—r— 1. . —— g —
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antibody). In the bottomrow is a Wstern bl ot
anal ysis fromthe sane i mmunopreci pitates using an
W@rio7TAHBAC! anti body. Lanes 1 and 2: preci pi t aPE€HEP2006/003203
protein fraction fromfibrablasts of a wld type
ani mal . Lanes 3,4 and |anes 5,6: precipitated protein
fraction fromfibroblasts of Mecp2 /y mce transduced
Inpjiat HurihsT- adp@R2dhe dnvention MvkeGR2¢®,a mesthet tdfvpdogucihg e polypeptide
ch ob%‘an M&@g%&%%@ g 97}9}11%1'551 er &‘ﬁ% ‘E{}ﬁ{nreﬂ%f an MeCP2 protein or a

asts o

?Iﬁwﬂﬁ% of aBiYieCR2 mﬁemroad‘{lﬁ%% agm@nﬁa ceBprgiagdh) wansforming a host
cé‘l@@ﬁﬂl Gy ﬂﬂ@leic asidHNTEculS déb&'dﬁige ) nthEhﬁlvEﬁt?(ﬁ{ ' Qﬂ 8fitivating the
tr Sz og 1vedcont rOangl ane 1 " eﬂi )

& (1 OBt qng it e e sgsprmw ermRgleipacid molecule of the
inventicor tweproduneespdypeptide comicisidg taﬁdt/Ia@PB pb&élﬁ%réasblegically active

g BLe¢l
ﬁ?@ﬁ%’ﬁeﬁ e e e okt O B35 indlc) BpBonally recovering the
Preci pitates in absence of antl I\/ECPZ di d not
reveal the presence neither of MeCP2 as well as HDAC
2 i sof orm, nodu] at e hyperacetyl ati on

TAT- MeCP
N{?ﬂqus f%@%g A bopfecabl with a nucleipagid aelpeule afpt well-ksown in the
artve st icBll £ednelsk iramdfecidd e. é%}dﬁa)éfhoﬂ& Eﬁbhpﬁs:aﬂélﬁtﬁg)h&‘ phattransfection,

BP0 i PR, Ry o A 3% e o b

maehgmenal unéthpdsc sech i | thidryipjectionse DNA wer Gby using vectors such as

acet vl glt g{:ji‘eﬁe% %Mégn(;eh alé—llg% %P%?a?tg %I Ealgntr % %E%‘Ifgggﬁekﬁ)’gt cell is a

pipkapotic welb moreiprefpishhr qulhc%h tqomdugons\é@ wdtudng such transfected
hds@B&lisN@ NS Bk coMBfOs thift fBrast A kpRQbiod rb?‘fﬁ@l‘iﬁélelc %cul molecules

f7cji‘ﬁ)&ect abl e l\/bc‘g)é or recon‘gilgnant ﬁr otein anes
myentigy W/ Pyguee RYIBFRIKES peeprig f@rtheemv%}onrge rigown to the
skiididdll ferben drd elepaidl &gl on RBStyipej EChed M CGRd- tﬁ@ftyp‘d 8NVector used to

trsﬂ]s fo Cﬁ{gﬁﬁcgo ce og\’#%éag{fe% %Icg.ingx?qg Fb %}e %eerg zplrﬁleeffectlng expression of
p(dysmﬂ@st potheohnvertionhare tgiven iHAkE @xempli§ting saytidi foekive ridethods for

reWe?ing kégdl% ﬁe?yhﬁ@ Fro@f Q%ﬁoﬁgecﬁﬁﬂs‘t AN FE 8%96}1 LE gg i R{)]% S. (ed.),

omefric analysi s show n
Prpfei Furitieaion ARRTisrtigno . Risetical mgredch. OxfitiGgwssity bress (2001),
Ogfopkri nents have been perforned with the TAT- MeCP2e2
protein with consistently simlar results. The
relati ve val ue represents the densitonetric val ues
Inex prefssdbnasodimente titeasteps b) tulitb(o) alf uke afetiddedorotantlodé Subjecting

[ B d I d .
S A1 SRR v e
refpgq tothg gjrupr qs)pamedeby ehendegl| carphiyiicelr effdvty that can lead to a

ét@tdrﬁgarﬁileléy bY 'tH@Iblc%’glé’ﬁsacﬁill%@Pﬁe{ﬁblﬂegﬁ e Denahturmg of a

ntre tTeat ed
PO%Z?F N&tﬁg@{lg?sni%s ssrongany. wépmmvn sgs)lctufee@gsee@nfmlgpon of the
dbypeﬁﬁée b ub@dllyedtdinsSid fembrySsthRbire DY BarPby 3ffb&ed e.g. by

chhges B aomeriney Pﬂf@@flgla of 3?*5{%5“?%? 80 dneguh Snd so on. In

comidst Nb G exdost Nomsioant ststégyaddl gultivdtingr e ecomaingr peigpdptides under

G BE S O AT AT IR0 o e

napjve spnditiensinaoider thaadvantage of metainingsthe mtmwl@ahmy and reducing
thé Mabﬁlulﬂ%gfﬂdﬁﬁoﬁ@%'rﬂmﬁﬁ(ﬁﬁ @f ﬁﬁ%&%ﬁpﬁ&es'\@%at%ely extracted

npared to

PO@@’EPW%S%O“}?A??V%@PZ’@P%'(‘%% hlgl Wg‘ﬁ?m’r %f%'éi‘epé)ﬂ neur onal
destruction in Mecp2 /y mce. In (4) is the inmge of
t he hi ppocanpus of the nouse treated with TAT- MeCP2e2,
whi ch does not change the size of the neurons, d.
Quantification of cellular rescue in hippocanpal CA2
neurons (n=3 for wt, n=3 for Mecp2 /'y, n=4 for
TAT- MeCP2el treated mce and n=3 for TAT- MeCP2e2).
EXEMPLI FYI NG SECTI ON The fol |l ow ng exanpl es are neant
to further |Ilustrate but not limt, the |nvent|on

— o - 1 I__L...__ o
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melting tenperature of typically at |east 50C, but in

many cases | onger overl apping regions had to be
wee@atexs7s n order to assure an efficient anneaPCT§P2006/003203

during the PCR-medi atedsyntinesis. A flow di agram for

t he generation of the follow ng constructs is given in

Figure 2. 1. Two oligonucleotides conpl enentary

In pipefersd embpdimentotherpelrentide ds preserjralier STRTO) g Hhe-method in a
coﬁd%ﬂﬂ% at% thakQ.9, li), N3, 7, 3ng, BRIl B,NQ, 82, 13Iwems;; 16, 17, 18,

B A I T R (N e,
thef Qﬂobﬁl‘d&sﬁkg (Bfaﬂfbrﬂ) Bftﬁem 1Assay Kitl €Piataef iRm:gkﬁntd dB8A) according to the

suﬂ;ﬂ{gr ﬁrpa?ﬁ%%/l %hgne( e i q?% gfr}]ee gxsotte%q ﬁﬁceg%flg&é Cs?rlfx%%&{/eg'ca@ter elution of
the{ Stmpleagenion fwmd @hl affinitgAgolemn @@q@%ﬁcé@ﬁ tingen Tywisally, protein

T.
CO@&%\'_{%{K%E% tr: ”“lc](:l%gg]\j/ﬁ\cé&‘ aegkg\gg rcﬁ&ﬁ sIaﬁEaﬂ@%&t as%th@nﬁQtandard

Themdﬁrdg@ﬁ%ﬂ&qdl fig celisrtinge Phip (e Togk 4 BFREROHR P Photometer
nf’e@s?fréﬁl&{t' mab%bltbﬁﬁceaé ! Bes$s nﬁi’)dlrﬁan%mme@ 16044, protein eluate are

ective his t. d Wit
g’fl of HERom ?l‘élﬁf‘éa AS%?%&%%?H‘[ Z%Jte{)clcﬁ eq%ﬂfjorated at room
terﬁ Eiukd ﬁ@al‘) mllﬂamtlshamhﬂeasﬁdnn n\spedirophotatietay. Ahdéntegrated algorithm

br constr llﬂg DNA encodi ng for the TAT
a&ﬁ@]{%% cglém?t Onc:uooﬁ égl n the pTAT-Strep construct
IS glven in SEQID NOS5 (step 1, fig 2). 2. The EG-P

In %%%e@ gasﬁ@&“%ﬁﬁéﬁﬁox??%ﬁ&é@ 4 _Plh i&uﬁﬁ@:o%n@osﬂﬁﬁt &mprising a
. o the plAT-Strep nstlél dine to the
nuﬁ%GCIQJ@P]@qu%'P‘CE@WgSTPr@EJ 1pggnggn 2 dfqrj‘ E? ypeptidgggcording

1nwnswamicehﬁ@11map@me ecama aApdkitlddepersoromill foe familiar
Cl one

(W _ Stratlin sitat skl mk
W‘ﬁbﬁ‘@mgerﬂhanpﬁ%?ﬁfadly AR qﬂ en%%s[ ynerase using
the primers Notl-3G MeCP2- F and R- I\/ECPZ 3G Ncol (SEQ

In, aélop!g ép §%Qleln901[1\§ &fgdés a TMhddCHF REAMIACE n¥@Bdegenerative or a

seguenc or Not|l and Ncol restricti.on 1
negrqd@selapmmel érseaamdcmprg@rgo FBINSHTNEHEOLPEER o A Bharmaceutica

o?@sﬁloﬁ%-gcﬁ@:dé tSitheRverkith tSQr @by, ePﬁﬁé}éElfy Uit nivsmalhie a human

GEP-Stre st ep
subifel - ESeoiie #BRSBEOR e SHF QpEY DO P g aperpyipally, imtathecally.
suBbitansoublys redtlly cadlingualigchasnllyyasalte oe trapseldrniafly.
anplifying the TAT- MeCP2e2- EGFP- Strep sequence from
the construct pTAT-MeCP2e2- EGFP sequence by Pf
Tymtallye n aserodsgengrative diBeaselis Tprpgresgigedispryes ggusgqh By the deterioration

a.r@h sz qu:ﬁ) 1%?":(}%1} xﬁgﬁ%urefléx}éﬁf entd) &di5¥ake RE %dﬂiébrdéﬁ%aused by a

&8ted b and cl | ﬁ% pPTRI a;i ﬁ 1 N
d1e apee (qijo ggrﬁnatgaa%t @d?om@éiaﬁg‘émi& £ oS 0br@dnt evelopmen
P&'ﬁ@ﬁlﬁ?ﬂﬂokhe Beuddsdendiaigy Advinbadodévelgmmattaludisodderare due to a

te th ET28- PT.DA4-
SR ShatGr Pt R8s e AP B e mpivd
fuRTEYn 06 NMeEP? SEQ beDedignid), foP ER4mply By tbesE@lthnmoac@muences of

m&ﬁ%ga? fl:{)ét'hF Mﬁ g%g 4 %gwgﬁn ?ﬁo QitT MJ aﬁd Wﬂgﬁgp@? Nucl. Acids

RQQQZOQIk)nZ&(Bi)s L 23-447% - Kuglo Bet alesﬁnam Iagv p{?%leac'iupﬁ)als $165-73, and
gl;li%gagt V1t h{&ﬁobeﬁ‘é}]d g?@?')@ 146 -2): anemhdi nG@nérBH?y mutations of the

véct or sim

H‘rﬁ‘?ﬁ)?m) ) gtqaﬁ lﬁ’eoé)&?e Fﬁl\/g 19¢ ?b be released
frem%MAséIﬁpﬂlﬁs rél@&‘) it na-maﬁilathd m@llmﬂﬂlm Qtranscrlptlc)n

re%g_%tsgg%@ t he@gpé& g{r: g}[yqﬁgbﬁlé%tr Snl‘lﬁ,t] érﬁre%i‘e\é?lon filction of the

pidldd;- hﬁd:&é’a%&%%ﬂumm wAMeCPBheatprassiont hén view of the foregoing
PET28- PP4-6Hi s di gested with Ndel and Agel. The

resulting construct was naned pET28-

TAT- MeCp2e2- EGFP-6Hi s. (step 6, fig 2) 7. A Notl/Xhol
fragment fromrTri-EX- MECP2- EGFP- Strep-6H s was

exci ded and cloned into the

PET28- TAT- MeCP2e2- EG-P- 6Hi s di gested with the sane

restrl ction endonucl eases. The resultl ng construct was

o B . . P =

o s ~ Y a1
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for the 6H s sequence was anplified using the
Mecp2_pet Xhol (SEQ ID 46) and Mecp2_pet Dralll (SEQ

WO Do4/i)ssps i mers. This PCR product was then userCT/8P2006/003203
reconstituting the fragnentisinto

S TR R A D DB 4 g ver

1)91= 91 i syitable forcheing ubisatedftos yhe mesthadsgedh asatment and/or therapy
d&ctibePh&ein0 produce reconbi nant protein using the :

r ET28- TAT- MECP2e2- EGFP- Strer- Hi s vector containi ng

the human MECP2 cDNA were .unsatisfying. The protein's
Marepattivalarlpf tha hewbdSielopipntal diseaseds Reftisgndrbink UR &t S}}Hdrome isa

p@gn%éélg; r?eu? Rzgl%g(ﬁ;}e}lgﬂ §1s @ﬁ]{ %fglfefcieer%tgégi g&%’e gnrﬁgesk agqssd]f mental
abilities, b}ﬁé Qf ﬁn@ anst grasd mMQNahﬂld esd gormthuhizative shilite&nA debéleration of
héa%sér&krﬁmt és%éll 8 thE agv F Hfﬂ%ren-'t-%gttgrﬁloﬁ gteﬁe%{bg)ﬁc ovements

and e

atsﬁglgg’fﬁg gakuses aﬁBP‘éﬁilérfri?e@e dPl@gwgshf: 6ritenia have beanr dedined daxhare helpful
fou sHgRaladiagriveisEra sy B efal CRA J. PHREIaFONEHIR. ?géozgfe(é)%s 7). Tools

I R K A A

production. This artificial sequence was then created

%%ﬁ@p%ﬁbﬁ#&g St}ﬂ? t;%r gwﬁc':a@ g?q%%@sqesrgté)grstsg%%@ at a suitable
sgél?%emeon il MOWemdeIEesr esafuli tnestatdishqa Ritable dosis for
adrl'uhfsﬁﬂahérgbﬁt fstn@a@lé Hé(supWﬁl [é%hw%fgi% AEral %#ﬁb??%g?f tﬁr%c%ndltlons of a

Jol | gﬁd corrp enent ary, ol go- nuc T
mf“inf‘?i gy §8’c a Jreunagegineriivg quaedevelgpmental igonder due to a
rethactiDaQf MM &hresgRnITad el 1&%@%&%&)me? BfctSof a sultable

dftbe Moy iR L Ml 30 el SroEietr patotey BorapiRg, of seizures,
inpievedamptor skillatangysyptomst feacsiiptabsmiaed with Retf sy@dronte. Preferably,
thg:pga‘tiﬁﬁtcgutw'af]c(%géo Eﬁtfn & a ﬁ@gﬁge}eﬁ%t E‘H%ﬁqlg%r g 091, 0,02, 2.3, 0.04, 0.05,

onucl eot |

0.9 0l 898aR Q91 h3eli3, Q:‘ﬂ:erﬁ&@ﬂnErﬁbS &P, df 2;3;4 5,6,7,8,9,10, 11,
12348} hetlisc 1617 18889, 09! bi et Qytzcv%ngﬁti*ﬁz@t 0.31. 32,33, 34,35,

sd, BT Ponat it do oML LT S, e”%?%‘ies@ﬁw 58, 59,

60961;’@ $3, 64‘;t65(;66 €67F/63’,a69 CVOI 21 F‘s’('l( 72018, 79DV, s, ¥7, 79 79, 80, 81, 82,

s323E) SNEEC 7 10 0 IR0 o B0 1 Fhaoi, (7 of e

pobyfiepdarpy nuigic @gldr@qne@ns offtherinedntiongiee iz bzxmyweigho oS the mammal.
Infaﬁéth&h&nf)édiﬁtentf f@%ﬁﬂﬁa&ﬁp&ﬂ @Qﬂ?{i‘smgﬁ Bﬁghe %\%Btlo Lo efdlmalmstered at

natur tio
leaggpncesy ag’@afgg%ste‘@gy: f%)r“ §069e2 ay2C for 1 min; Second
step 20 cycles: 96C for 30 sees 72C for 1 mn; Final
2C.for 5 product was

nsi_on n. res Ltin
Tn SDRT a0l bF I RRittngle W P AORLEIC bR BrisaHs dgoording fo the
inventiomfor lﬁgldubimg & pbhypeprixdet ccrmpt&stm@ ransMeﬁl?z fﬂr?ré'linl ef athiBlogically
of f.o
Bl Bl d BEREHEL of s M B B NRGI oDt poaded” Examples
fOIi sch uggs asepravidedin the exemplesbeldwri n f ol [ owed by 25
cycles at 96C for 20 sec; 55C for 30 sec; 72C for 1
Each fol | ow ng, anpllflcatlon step was perforned

In &&pﬁg aspiel, dynimventipisrelagesnty adwurlsisuecidmmoleeide or a polypeptide as

degeribed abovey fogane innedifina ando V@tf%nh TREMEhe. NG 4 Rfither aspect, the
r fu

X shon time w ecf nprfrcatron
imEPAGERIAR o {ise'tf e ppeicpead moé%fuifearu@ﬁ SREEIGS e invention
forithe manhhctpﬁt ol pharpihcautidalcloagiositioh dor the @t&ifﬂﬁt@orﬁéﬂ@ér&herapy ofa

One clone free fromerrors was sel ected and naned

pBl ue- MECP2 e2-syn (step 11, fig 2). 12. The

EcoRI/ Xcm fragnment was rel eased from pBl ue- MECP2

e2-syn and cl oned into pTAT- MECP2e2- EGFP- Strep

previously digested with the sane restriction enzynes.

The resulting plasm d was naned r TAT- MECP2 e2

syn- EGFP- Strep (step 12, fig 2) 13. A NotI/SacI

. r —— — P o~ s P~~~
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Mecp2_Bsrd (SEQ ID NO 31) and forward priner

Mecp2_ 1282 1306 (SEQ ID NO 32) regenerating the partly
waledst ex$78veCP2, was produced and cloned into tPEI/EP2006/003203

Sacl I/ Bsrgl restriction sities of pET28- Hi s- TAT- MECP2

Blé‘%igaqu?‘ai%n ¢ RF nﬁgegtﬁéequrﬁer cilges'a‘sjésta'.s %sé’r\?a%?l%@@é M@x{geéﬁemﬁcally,
the newrddewgldporenEGrREsepst gp:awcg by azyducnog of dYieCB2 expresson or by an
lmglafr%i) %Hg:'nﬁﬂtdf%%C@E&% HE G2 Abbe. %Qidu@r tﬁ@he%&evelopmental

enerate th sequeng g gl ”
diseeag 1S£etts$>fndrcgg§a aééﬁﬁ@tbéé BPAVE; §he au el&r?& %lelFéu eq golypeptide or
hmﬁao%ﬁ:ﬁ%dl’r 1tik\?ﬁ3 1sC|11§)ﬂ£(f01fnmt§mt§lﬁb Ufss Cadnihisationas a mammal.

PrREOR: R BERERERL din e TN BEPSCle . CORTLL o iflrash routes are

intfr&lenasstyl irrtmpsemfmﬁeamx;t ointrathdcallyy nsﬂbcuuan@usIVATre(sIEH}DZ seblingually,
na&%@fgﬁgbé%ﬁgd g,atl ng the r TAT-MECP2 e2 syn. This

ntarns e’conpl etely optim zed sequence
shown in SEQID NO 2 (step 15, fig 2). 17. The
conpl ete synthetic MeCP2e2 sequence contained in
TAT I\/ECP2 e2 s n was excised with Notl/Bsrd and
RETON QF FEEPAT- MECP2 e2(hal f) syn- Strep
simlarly di gest ed The resul ti ng fragment contains

il EORPERS il BE3 ot MBS o0 B, RS eapence reponed
asoSieQaID tN(ef. 8ofet ralmgbnm@mdfesa rhaVeafog@x slcagmdpmpedmg to the codons

op?nlng YEL § &ce }‘@r ELnESRiP %ﬂ%&%uﬁ@sﬂg%&ﬁﬁl&l? Grettf &hb}t BPCR reaction

gonu eotl es using EQ I'D NO 33
inMep Jb_asgatingor ecepisalimgnant) using tvec pEPTEgieotidessely PP bp in size

oégz)lerﬁ%‘&@' it Neheithe3’s egide e e 20 f nﬁdl&)tid‘é@f QU &2 eb .core F and

Y RN LA L S r———

daghBcPelongated Ands. MM slizgbt ofithiefitst pedduc) wasrtheh e template for the

R B i b 0 RO Sy on 51
arfddr/letpieyri i5" SR1 eachorfeld0 bypcineizet Tbe reaptlmswas s@tpimupd‘ |Stnnlbﬁrly in step

%%f ‘fi”ﬁt er%ﬁﬁoﬁﬁét cr;ﬂh@%gz thds@ ik Qééﬁ'gselﬁiédlﬂo@ leitﬁ%ree restrlctlon

sngs aped fop selpe 3@31* BoE BPe %ggs bez@@fsfrsweierﬁ%twn CSEhE synthetic

DN'AnQéneﬁ%écﬁ%BP@R vith the Gelb@int Bestidtion Ghes wed forastorihg
generated PCR fragnent was used as input DNA for the
foll ow ng reaction: Reaction conponents (for 50m):

Figumer SFlo%dpoﬂansfcrr the /geberplim sf MIECP2 @opsinictsailhe ]ﬂdw shows the

SB35 Iy O, PLE G AL R S i o

_ cdnidifing UEndynthetie semslfomcﬁaﬁym MeEPRe2 fisedh thtb/thth AT domain.

2ml dd H20 32m Initi al denaturatlon 96 C for 1 mn

Fol | oned by 30 cycl es follow n i ons;
Figgre cb AcOhesment 96 Mekh27oeqion Bossd by paimizng e sequence
adé&iclﬁﬁgs tdéfheﬁE.s@ﬁel -idia Cofi @dén mhage Stierstapgid fercagfﬂslﬁ‘raht fusion proteins
repl aced,t o t he fd
L AE g TP G ABoEORh b B 7Bk bifinamoun
lopESRaim iHHich cTdsphVEGPReinssqualSyuanpity of procassed hqlgdzc)ﬂtumgof bacteria.
P t r [
Lé}le T AF REET 8 %@fﬁ G i SIr0AL BEe DI TAFURMEGDE) EGFP from a

syn - R
|®I§A)segmcpfpa§¢albfh@tmﬁgﬂ @qrelg doprysage. ane 3, His-TAT-

i
hs?\g?(gﬁi‘ %rzxg E{Iéé@EIjA]'eTBNA Eh‘gug&-g SRERIyoRS 125@%} EdcBB@shia coli codon

ussg el A bORd TayPinacHs BoReomalRontelic MEERY gene. The

pET28a- 6H s- MECP2 e2 syn-
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Strep (step 19, fig 2). 2. Expression and Purification

of the Proteins Crucial steps in this study were to
waewravis7an ef ficient producti on of reconbi nanPCT/EP2006/003203

proteins. As outlined abova7 we created a synthetic

B RN S SRGR bl e AN S codon ctimize

cDvalSeaEacd he yield of reconbinant proteins (Fl g. 3 A.

VeE r?égtfbe do dlﬁﬁﬁﬁﬁdlﬂ a&f oNRCPPOMVEGPP! W, vitro. B. Top row:

activity of t
mlpzmh@wgr@aﬁ o n% 1‘&%@5 t @enl ﬁ@e ptakly mrwmgﬁptfﬁ&%& e2-EGFP
fuﬁ@ﬁ@kcﬁém( 288upd®e ofithe beltigle ixpressing thy TATHVIEEB2e2-BGFP protein.

Ty, SROTS RGRIEL ool giaat Biehet nrehitaRbT ifl Sat SRER) peith typical

hetezodteamabddistibation 3APTHexfchd Medi2ep podteinnEowemew: nearly 100% of

th%1 %fei eﬁgggé H{é}{e&%@hg C}Q?(“,Pﬁ& 1?&3{1 N mhﬁiaﬁoﬁ Fffﬁhéaﬂy in the

unc |onal he 1ntra
nugdlegs adthonbanyl agosaicriretelt aiaiming. Thwsty revealtheerochromatic distribution

of EXREPLTRAT /e3R8 AV0OPRE ereﬁro%iﬁ dxiaét 8RO NHIBYS and HeLa
nat i vel extra tedB(i)rot ei ns l)ﬂn h transducti o

ungppsiesieh egniratnwi) e eTEESER leeg?» S prRRssipe; b T-MeCP2e2-
EGEP &ith vdﬁhsﬁitﬂbSd}Z di?ﬁil)acétblm@gmwbnm tltblyaiﬁrﬂf amttt MYQHR2 and anti-

e

apparent mblelwlaawybrglhhow P Thealensitpgmeteic qafmjxﬁoajwmof the Western
Bl§£‘81‘§hn§lg SB JOE aPLEEY ohe ée}u%ﬁ g%l éﬂef}qn?t nzéf %% QOQWGf ‘cH% cell lines

su gl enent cln,
OVERXPESSSIng @wé FraMeGl2a2-FGepP ﬁaﬂommet%ver fid, tyn%%nes
culture was further diluted 1:10 in 2.5 Litres rich

medi 2,5 meat extract er | i f .LB)
Figyre, e%‘e dyghion kigst %P‘Fﬂ ﬁi}&s frbgHgn PEEé&feMeﬁP?ﬁ?--EGFP in
severh tdllltyp EQ NIRBAGt cell2 Wepel nmbatBﬂ)@@th Ihagimal dESTAEFMMeCP2e2-EGFP

| f

£ ) 76 LA ELLATEA 9% e 1 B oy s
tra(rm@qwﬂ/andcnhe trmomhmant @rotein whs ﬂ@@tﬁg/ mpstmvsFthelcmplmm visible as
grggsosf%%fés(% B)nﬁlﬁ?ﬁ@'hoﬁ@ thlﬁédbaﬁ&ﬁﬁﬁl %‘@ﬁlantl-ﬁﬁféﬁy ffﬁnsag&d all the

Benzonase_ (Merck Bi oscl ences)
cellyg%los?tedémséx iim ghe phiysio] %%% locghizationc BQP@B“%F P%ﬁwal imaging
coh SRS fiadt Uhe phakinli@ maifilyt Reated 11D 1O ruckub.Of. . ThkSrecombinant EGFP.

eSS B SRR 28l BT BR B s e

asespafed wixtrhcedlnlar mpca‘s VH hofrs 2f iricnbdten).t @aal/bi TARSdeCP24¢2eEGEFP was

%c%&s%ﬁ %% V&P 5iE ggg,sr e&'ﬁ@l{e%léf %ng_&%ggr&fff?d'ro@lgst%fq rrﬁéﬁ patient with the

e sup erna

p-T158Mr él"l(emnerquoneageaﬁbpvpm thati te EKPé?lnsha’Se pificintlyn transduced all
fitdbblafts ! Yhe %déﬁ‘ih?tloﬁl BAnaifReld tHedRibledsehuTBame p&%&éﬁg v&d@estlll in the

suppliers proto The protein s then
co AR dinoeio e al FBTHE: RPPRATES RSTE: RZh o liitee mice were
intéBatddewith ahe & ATFN%SBQEEEF@SﬁEig%)Opmehe ]t(l:liefIf/IeCP2eZ protein is easily
0 sitlon S: mM HEPES, nmvM NaCl, 0.1 nM
de@%fg%%’&fbe %‘g’i/?‘bgr ycerol. The bacteri al
Bl ﬁbdlhniemmmsihmel af¢BA TiaMeCPRa2nprotaim e tratsdusediDTHAP3 cells. NIH3T3
ceglgé p Haltk ‘BE 5?&95&?8; ﬂl’cuﬁfé W@ 4L %hﬂgnttd}" TAP-MeCP2e2

er s pr tUer equi rat I Ng col ums
Prweuh Broteinygxésarts l!ngwﬂ)@@ been %&ctpéffr@n 831169&4 sellenliuggscat different

tifid Po ggﬁﬁ@'iﬁ diedtém rbl&fanﬁi}j@is%o% %eepfé?ren%e bf @) fecbiBRENt protein at 2,

2 o708 H{PBEDSREIk B 1 Aon G Feth B abAR (ave 1 to 6

regbe@h%lﬂ) ,C.CIH¥ ddinBitdrgeti0 ¥nbgtig|shbwy itieredection inRAblein concentration
otech) and antibiotics penicillin (100 Um),

streptomycin (100 ng/ M) (PAN Biotech) at 37C with 5%

COX2. Fibroblasts froma fermale Rett patient skin

bi opsy, carrying one of nost frequent nutation of the

MECP2 gene (Tl 58M were cultured in RPM 1640 with

15% fetal calf serum penicillin (100 Un),

streptorTycm (100 rTg/m) and L- gI utarrate (100 ng/m)

o, N P~ oy
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t he hi ppocanpus and cerebral cortex for neuronal

culture according to a published protocol (Ray, J., et
W@bR007/11598, PNAS 90: 3602-6) . 3.2 Establ i shment PGI/EP2006/003203

stable cell lines expressing TAT- I\/IeCPZeZ EGFP

oﬁ{r%@'t@@ ’E%F%Q%ﬁfatf cﬁé@%kﬁg@.ﬁ;l '}7" | ne 1? Bpessagﬁ eg, ¢4 and 48

heyp sl hearelagive yalvarhas besn epdgulated 6¢thngr‘d1)e abbilli \adld in 1mr Bas 100%.

Théiva
ot ) e e TOUE  BoLl Re e B ac LRI Fioged 1 o

U m), streptonycin (100 ng/m ), and L-glutanmate (100
Fizpket) MMpmf[ﬂuemesethe abdtillaien bNhisidabs mtahd 1086 feeh @rotein extracts

5 %ﬁ«%ﬁ@} pBPQUfd] e iR iid sl 1) o ieSRLAIA B OB (o.T158M
mHWIDE)(hMThem @MM Rec®ylaton sthiesof lkistong K2 and JH4IKC16 Independent
cdll @lﬂﬁ&&cdﬂtﬁ@nfoﬁéﬂféﬁk c@ﬁ ?ﬁé @kﬂg?stuggt iy %)\Lt ii%ll%a € geen incubated

é@ca?fg'édwgh ?rPé"dPl@ﬁl @6 ﬁEAaT M@@f&s@o(SbngﬂCPaeb griand TAT-EGFP (5)
re(:&ihﬁﬁ@)lt ﬁr@feu@ fOR 64X Hoal ATHBMRLRR EGte i \GALHI) QEte8ble in the cell line

i B e LA R R 6 o el Me 26 RO EGTP successfully

transtloesdehs lceliteand FavasatetecRO H?/Ihthg Gin€iFGER aliehod§! (5RNK The norma,hzed
shed. a

T T TR W

revegiest atdigheseduplion o qmnapn@@@tylam hibtonel HX and at hyperaeétylation of

hitbgesf 1Y %ﬁ%ﬁﬂf@ui"’ﬁfe Iﬁﬂﬁéaﬂﬁg%cglg 1iA8 egpﬁé?ﬁﬁ% g{g LRl (Vi)

BXG t |
nﬂ"% ‘@%‘im Iﬁc(g’@“%hhﬂsei"%rﬁ‘ﬂs bﬁék @negsThg inpbagips with TAT-

MaﬁHBngoiSthS afiiteed ecli $0b indu¥sd ?"i@dt;%ﬁ&& %mﬂ@mfp'ermﬁaa%fo}x of both H3
lent s el ¢

bl,i sh t. |
oo FAET 001§ i SierRhor 8RR ngh B B G Qb (arey bar). No
signifieant ehangds of thi histenepiceiyhitidn péte oigserve¥ERIndeb@m@hikell cultures by

th{g% éet%l W@? géulﬁlo a d% 8% Ofﬁc ogewéeth‘i‘% ]Aléj}?néé Tflorp proteins

dhonizpmtaty(dasheshbare). JiesearssulRerevesbthat the TAT-MeCP2e2 is

blaﬁbgiaal@y h@fvase Welieitldt FHeRsiings SRR G mH a %tMecpz Y (2)
t Reagent d t

ot SECPCL Pt ﬁ?%%@%ﬁr30'ﬁ>nﬂ%nqlfof@fﬁé\a%%8§ﬁ ranti-MeCP2

antibodyCtevdaléd an @ffieektstrinsdWshibss o(fzﬂ@ﬁaﬂfbmsis Kﬁﬁk%@&ﬁﬁﬁ}m protem

B 580 KGR PhoSh At S g i o

refgrapee quplenl o€ th dV essnnnglot eshbWhl ine¢. meekdled vaet@iuctlon of the non-
acsty MR Ristad I@Eﬂ%ﬁﬁ | 44 ré%énl? o?etﬂé %c br? 09 RrGels Izﬁl\%ﬁ U3 but an

etted under rect mcr e Vi sual

. mcro-
INGreReRfi ‘btjutgF agetyiated jorm thrtb?l é‘#sé(meela‘ﬂf; 28, MsipR” y plke) sersus the wild
tylﬁbomﬁ@ (Wi gwhitd vefsesl bleR Hatd) ORI iFadhton &f ﬁﬂ?oblast cell c1|}]1ture from

SEPR0FHe DAL BRI BG iSend ok kot ! U apmscon e
hlsmled’éih (réebars)Gerdredegjeasd pithe Bppdrhastyiagomkvélee st 16,

the cells were trypsinized and expanded. The total RNA
was extracted using RNeasy kit (Q agen, Hilden,
Figuierfanlyle CRA bap rAangated 49 6iNR seurens insving. zSdpﬁmmmblqmﬁng Wwith anti-

Mé@ﬁ*@&rﬁﬁo@ 8Ps¢ Eg% BEAS Proditfl 1¥datedst thid it hicd §%c?{ﬂcgg b0 0 bgurs after an

c%ln rogen e region contalning the
#E@Iﬂ W)apaﬂtpml udUerion| anthi AT MefeR2e2(BGIR @xe A), TAT-
MeUR2eRg1ane BX4r Me@@ﬂ@ﬂ{‘@t ﬁ'la(lgn llogéllll\iolﬁr @ne IEEP% Fpé&sence of

TA‘;Ilr %ﬁg@gy E :}ge q.':[f reg enc Eu%eb{n@i I ; agﬁx@lght in respect to

theagralogeriosis (Meqfﬂaprstéuc élﬂ1e01ﬁb1h§é 1Ejbbteﬂh@1th TAB-MEOPeN réfealed much - -

TAT- MeCP2- EGFP and EGFP proteins, cells were grown to
confluence in two chanber culture slides (Falcon, BD
Bi osci ence, USA). The cultureswere supplied with fresh
medi um and were then treated with various
concentrations of fusion proteins (500-1500 pnol/nl)
for different intervals of tinme. The transduction of
TAT- MeCP2el and TAT- MeCP2e2 as well as MeCP2 proteins
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transduction of primary cells W established HeLa and

NIl H3T3 cell |ines stably expressing the
wa207VeSPRe2- EGFP fusion protein tagged at thePCT/EP2006/003203

Cterminus with the Strep-19 and 6-Hi s affinity tags

seRest; VEPRAST ki3, 67 CEFE Ot i (His! ol tr D i dovel of the

en;logﬁneum Meep2 i poiorrionghyt diffetent . GBR immuppfuorescence in the brain of
F@Eé‘cgd LA ’Px?'g l\%%e m_)E]udS}PP GHE ; EC%fP Wlth01|1t TAT proteins 20

evid e NLH3

hoemx fg‘ter %?CtlopaﬂlfF @Efawgrgal isrfogalizefn Bheiei e algogyell the cells in cortex,
cefBbR&! @dndle %nqaﬁerrﬁﬂ%ﬁmoﬁleﬁﬁa bi & afiee hﬁiea@cewmlamqmwecpzez-

P N BB e SR Bpea i g ..

Irr@mﬁio@lmuels&nf:un@ﬁ ItWGaMeppﬁét axigals rinjestedceache with tdme isoform of

re%% naltep ( I%tgl | ’olaf&ﬁgab{ﬂr UC}MM P%&bd(@t rIﬁ? zﬁ:ﬁqmd\égcond TOWS

0O expres
depidbetines fromwh@mzrtem aftheVecpR” 1Y maanse ttﬁ@te@@rﬂ()pdads &ith rggombinant

ARG [LRPRAI LA B el LT et o
celly i plearlyce mé@ﬁeseé%rﬁsﬁlét%? lice of B8 uBl&d‘?CFﬁdaMg %1y (7.8,9) and
ore MBEPI Hiide @0!111) sdrked asctm@rolf the synthetic MECP2

cDNA sequence 1 ncreased the protein production in E.

coli of up to 200-fold. (Fig. 3A). W tested the
Figatd 9erd. OfinnnmopATirfitation experimentsén fbrbblastinell thlgures of Mecp2 7y

antfljnglg %ﬁscﬁf %d %{{ ??%Me@PZH Eﬁ’ovﬁ]r egghmﬁ OF HAC1. In the top rowisa

reco I Nan ours o I'ncubat i
Westem blpeofthe inmopopecipitated prejeia fractighbusing eumat M¢£éP2 polyclonal

an'ﬁbbhﬁ&”%%él FitREPwaskid& HBe %‘f’&@ﬁ& &d 97 Qg $he absence of ant1—MeCP2
e 't ke fluoresc e. proteji n was. no
g‘ngl;lot VES

anft lESI Wm( TOgls a4 ege (gnﬁla.b@éne ng\quy)r/empltates
%Oﬁnti-H@AIBI | rtibedye Lbne@r esaeh: (fregipitdéd Cprotﬂ:}n a’rmbtlon from

RS T VT C ) S

frdsmuibroblasts DﬁlM@bp@é"dma@I transifcegl withELAdMeyP2el and TAT MeCP2e2,
reSB RV IRs WS P% ﬁﬁtg{eﬁ eﬂ}u\%ﬁzﬁaw&pﬁ%h ﬁEMBsts of a Mecp2™

onal_n” as cont t_ 1 n any uptaeln
anial. da|the 1@m13g10pmp;pptytlom-|ﬁ@cm BraseResnet ?@t MegP2 as well as

Hmrcq Alvigvlah ﬁletf@adtlaﬁwﬂceepmmrbomrbmme fy atsr\oén Q§inSthe fractions

o oo RS0 o % TR Oy o

wéll bs BiDI AT protidn fis/ eidible mrdla ppeipitated fradtion RT hiegativércontrols (lane 7).

d
T oG8 Bbgons spnfiuech 2 ait i se08h (B¢ HkERe neither of
NhCPémsMeHmvéﬁyﬁﬁhio N%CPZ deficient cells. W detected
B2 @ﬁﬂl}ef %@Ml 1?5fbﬂﬁ‘s pbatie Hﬂ’p%fa@&?ﬁatlbﬁ o83 44K 1 @in the brain. B.

nocl onal I nes
MgbRofelicit migajrererinissioin s or 14 Qo Mk BISS gt Qb 20l (lane 3) or
30peg bkl tdmtma-u\hatxeze(l F5@gbbrain prete@eé}ttrdctmrﬁmnnﬁﬁsuea @nice (2 to

4)%—%% %tég{?ze? te% 9&&(\92@3 ! r%szd e 1mxfl}_1\110 %t aer)[tﬁ)gdles against
hiktone 618 (HR)s scquaﬂeé\lmtmeoHB,o:ﬁcet}haed])hpB@mmcﬁﬁKﬂétand) MeEP2. The anti

AR S0 T A e i s o
degctable Megpogpscombinantmoteisianes 2 3pad E‘{? FYigand bmg@tylatlon of
n&theMBBRfor AT & (fe’féc%bléuPPBng e%ﬁ%@@?@-‘d@ﬁ&éﬁﬂ RAfte compared to

experinents In tr duced ast
wilflttera iredBRBRET eddiecHen Pé éwmh%lf p&telﬁlrgg%q%%e acetylation of
the @adteriey A 86. IN ¢ KAE diffepent eveldAGbdvbER Yot saftylard aglingn acetylated

7A). These results prove that TAT-MCP2 isofornms are

abl e to rescue the biochenm cal changes caused by a

| oss of function of the endogenous MeCP2. 7.

Intracellular stability of the TAT-MeCP2 proteins To

exanm ne the stability and persistence of the

transduced protein in the cells, the cells were

I ncubated for 2 hours mnth 1 nnDI of TAT NbCPZeI and

——py —— BN NN PN T

o oy o o
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optim zed for protein transfer (Amersham Bi osci ences,

CE Heal thcare). The nenbrane was treated with Western
W@Ley/1sisghal enhancer (Pi erce Biotechnol ogy, USZJ/EP2006/003203

fol | ow ng supplier's protocel. The menbrane was

hl%ﬁ% G\M ( ]égg?t%%n%%é%hﬁ;ﬁg slhlflaﬁv'éﬂg F %gsewdetpgn&)enq %%chemical activity of
MeGER avteih. Sepdogaue lexpetimpnts havk ibaen QQthIKm@nW@ibrﬂlal TATgVeCP2e2
pr%g%nﬁnédn@%% é{r Ls!'i\)%fuﬁi fesul A%he qle*aﬁkfg qraﬁrezpe 00t rthe den51tometnc

over ni ght at se nonocl gnal anti-al pha tubu
vaé@sgﬁnresspé@ peicentage oiche valyg I thel ‘M&a@érnﬁls 416 st %dé)ou/% ed
as a p05|t|ve control The rrerrbrane was washed 3 t| rres
for ug e t hen ib‘q%ubat ed, wi 1
‘§Hﬁ“e LT Sﬂ’rzegsa Seeolids d PRAA TG Bl neurons
A1pEh0 dil GNIe@PI’Pi pﬁideaIaL n@memmtm (Sicire) thti batvisal curves of

PR 198 g P Rt -9
or(mnMe@ma (né)s repgotivelthd-. iThe t\mtaﬂlea t-Btudsoiis tast vexealedha p value
o2 008 %\ﬁ]z{naégﬁ & e?’b? g8} 30?1?@%@1%9 uﬁh%tefdﬁﬁo%njb‘étéﬂsversus TAT-

after decayed 't o han a quarter

oL Sot5ws BA MEERE e oMt HsAllY Aiterehpe S HRaRG between the
#QTA@%EP2@/TA&-M£€PQ@Z |0C8[) BNaE1Y a4 $he8uﬂmﬁe{eﬂlmock injected

i) SRS, o L SR e n%b?%rafa&?é St PRl et and more

demdy epeickat hewtoty is deERRTY noicd (T) cetnpared rto 206 wild-typk | mice (2). In

e onktt g?t;fgﬂ'ﬁbl’?? f (%)%%%Erﬁdre?%%%l%&@al ﬁg h[qcﬁon in Mecg2 ¥ mice. In

(40 it ihoggeef e hirpOGHRPSGI Homeks treptsd Wil Tay TSP eaashich does
n&%ﬁnﬁesﬁ?eﬁ%f gféﬁg: ﬁéiﬁ’&f‘s al'tsy a?ﬁﬂ@itﬁﬁ%f‘"@ﬂuldﬂ‘%@%&qg hippocampal
verni g a separ.ate _

C A2 meHionr 3 Som Bty O p’ofcgr%%%gwa Bt ﬁn@g\%aégﬁs?eated mice and n=3
foRTHTONROMBe2 a dilution of 1:4, OOO acetyl at ed

hi stone H3, acetyl ated histone H4K16 (Upstate) dil uted

1: 10,000 and 1:500 respectively. Muse nonocl onal

anti-al pha tubulin (Sigm) diluted 1:4,000 was used as
EﬁE'mIF?YYﬁGcﬁ@’JEI@N 8.2 Tissue protein extracts: Mce

Were 11j ected th | OOng/ g (body wei ght) TATMeCP2-
EG-P, TAT- MeCP2 and MeCP2. After 20 hours the mce

TNEESsHihg %Qamﬂ—@@ ak¥f ﬁﬂeﬁht\/’t@sfuftﬁm\l’l@@l:ra’w Obudamh Gehit, rth@ @lvéntion. The

e%?%l%s;r ch ey al 4 Wasb% aggp%axg) 256 lé%gaﬂpg?ﬁ%gé ?hcatt 115 invention relates

alb@f&@ﬂibiﬂthﬁl g of tecknidd lfMtN&@bbesExXedmﬂhmem!phfymhg $agtion.
cocktail (Sigma)) and sonicated gently. The |ysate was
pell eted down at 15,000xg for 15 min, 4C. Fifty ng was

lenplﬁ_szm_n&mul\éstern blotting carried out as
rf'%'ast %?%@a Vihetht Qg:oﬁorﬁl@ ihiR83bq Ak nﬁ@%a@%hﬁ@%’vement in

i ndependent experi me ts we i nh_‘&cte
thmns@tewi pnd&@@nn@/tyo (FRRUSraiREY Ry U rfpdgp optimization.
Fit&TMashbedt h@ﬁﬂhe%ﬁlﬂ gy iRk Qff tthe ME/@SZ dasneptinided) & described

t I d
VBES ) BaEAAB LS i £ 40 0 g5 T,
evahentidé if émprBled texpieguion svasperfomastt iAf sigolifiogntGngnemest of the protein
I
S AR SRR S Fcd METALAY A BT o in o
sasond stop,. the sequenemuvhs sempletaly godo,n optiseizechjag dkestratedgn Fig. 3A. The
oeraPEfﬁg dre%égpgfeﬁleglgﬁﬁeﬁngaﬁgz ca‘l‘l_’?r &f Erléﬁ%ﬁFﬂﬂdI@lnlub’leotldes with a

per col d, 4% par af o

mglimgetemperaya e paicelly it deast oN7C BS& s %1?/ %Hﬂf@er overlapping
reaiths Bas td ba&dated hhol(iéi%b%éﬁre f efffbidin diusealing Vo ®the RCRImediated
with 30% sucrose at 4C and stored at -800C.

| mmunohi st ochemi stry was perforned on cryosections

using rabbit anti-GFP anti body (Sigm). |nmages were

taken with A ynpus m croscope BX60 (A ynpus Opti cal

Co. LTD, Japan). Anal ogous experinments were perforned

on formalin-fixed slice of Mecp2 /y mce injected for

20 days W|th TAT I\/bCPZeI and e2 (20 ng/ g body weight,

o o — s
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recei ving one single intraperitoneal injection of

TAT- MeCP2e2- EGFP, TAT-EG-P, or EGFP protein (60 ng/g
whoay/1ws7gght i n PBS/ 10% gl ycerol or 20 nmM HEPBSLT/8P2006/003203

glycerol). The mice injected with TAT- EGFP and EGFP

Aaphare i A
syfib €A 08 Galn{R eRRREENn 5 BR B0 Sleon Y Rigivon in Figore
2.transi ent hyponobi | i ty of the hind |inbs, which

di sappeared one to two hours after the injection.

V\ést ern Bl ot  anal yS| s of th and kid
1. devpeeligamuelgatidgsicqrplapeniaty aiar?@dwfjﬂfrs% Weeg-pesigned (TAT-
copd-Bt e&idnf’[AaoccHSlH,SSEQtEI Nbe7 Ianﬁ SEQAD (NS fIMenty pmol of each

ohgpm‘é‘ﬁ%otﬂ%sxgag %q%g% %sulﬂ%nﬁﬂlt ﬁ\%lylgx]ﬁfa%e ﬁ%@ Gad o e’n]tgé %ila USA) at

foumwmngiMeﬁ?ZémuanbﬁaMa@Qze%Wlmﬁﬂ tmemzeiczngatlon step at 60 °C
fop 58 8§ he ;;pcﬁ%%{s%grt nPdiednahy %Bi’uers@ﬁ' e\}e@fé)r t(§ﬁ%ta%ene La Jolla,

resence o reco I nant r ot el
) anxbsequericed hEhew v additiongl pramers dTAd, u‘?eé”'gfalné (TAT-new-R, SEQ ID

NO@ 85d 520 10°N® 16 @ére dsW@rhpﬁfyOt‘hB %E’@Vfiéds}ﬁn%rt Qérmaﬂmg a product

sI | ces u - EGFP ant | eve led t
ol nd B hreshirGon S AL BT R &SSP SRy drspectively.
Thl§ l}b&@ﬂﬁt digetiae wiglo BeoRExnd iHintdHk vmrthéle lstitarclaped rintoepucl8 vector

ol S e S BAE e B A1 o) ol e cona

ent8dingydthe AT wed tepiez-Homotaiead intthe gpddl- s’gmgmnstmct 1s given in
Sﬁ}ﬁrﬁo%g@gq ﬁgg?s such as seizures-1ike synptons

nutes post-injection_that result
2.i Ahe FCEpFloningpwaunemesiwassixciged éioafurhq PhpEL-Glgvegtor (C(fontech CA,

USAPERSIHRIIRA T-Sep eoistrabt, Ramed ﬁﬁdl‘sdl“NMEGFP-Sﬁepi (sﬂiéi) 2, fig 2).

h h i
5 Mihd s oS NP b S5 B Eibb ops per-hecr2
(V$J Steitkifid, @ oigersititskiiniit EppendodoHagburg] Gtearty) bg|Pfwpolymerase using

%?r 2 OROR I QRSB Er WA R FHEPISR Noof §E(g OB 1MEF¥EQ ID NO

el NS rarns Is 1 n princi

I%b\/BMeFCRtm@msx@g seiloued wishisequangen Poy Mo Neghrestrigtion sites at
thé I’ga ARKS ?f%ﬁbrﬁﬁ Bihdse¥Re tiomed tifto ﬁ@cl@efﬂ IREEESHBS The derivative

comEENes S b Me Do 2o aE Step tﬁvéef) S:Z'a? ed in |
4.t Hee IﬁbbEXtM?’M?CW32§E@EP‘(S@@Eﬂ{1§t(SEP 4,261812) s@aryotic expression
vetgﬁorlle\gr é%ng%a?f%d gé nﬁﬁ?@n}ﬁ@ﬁ?fﬁk&f%i S PHP.8085 Seydeh&Mrom the

coB@trd&%ﬂZf(T}MWtEﬂ}FP Bequbhdd byaPfil palymbmse lusnag dhaBspHI-TAT-F

(kTR a5 el whal EBRPR (58 Tochiartmsrs o Do TR R o igested by

B%@?D&E@Va‘fldnagﬁécp AR6 AHIDBLNEEG 1 Vbdtor gﬂrﬁvéﬁﬁ{; %af/xﬁstﬁat‘,: Germany)

re injecte ffor 20 days with
hmngdsﬁwﬁthoIr/Xxhohd day w th TAT- MeCP2el and

TAT- MeCP2e ect i Simlar as in wl.d- .

S h S G 18 BTG TS CRRIIEERR St 8 P8 PED4-enis
cdn@w&%eh@tm&a?gnn%&wuwa P4 Bo®l F¢SBQID WS, p‘mmc@e R (SEQ

(F These experinents prove that the T

ID I}IQ 4)}) BTBﬂe«”:InB_FCG JiE) h@ &kﬁ@dﬂ%ﬁ%&(ﬁ@ﬂ %NO 43)

ach th
geals Baagminte e ek agbREP DS (168, 8 Ll K¥ 001 Jan

14?14-6’ )Ohe Q@du%‘@gprﬁ@wt Wa@ digesled Syt eTBnd X1l dﬁﬁéﬂloned into
of the treated Mecp2-/y mice. The_injection

’fhb @EfTasa(f% veqten simparly titgﬁetaqi O&@Yﬁg%rl‘ﬁewés mnstadt.1agragny),
ge&%%ﬁ?ﬁ%}]ﬁ“ ag 3‘9’ ﬁ;ﬁﬁg I%tlcfjgsgeg)f/% gilgtig qrhg %eﬁérgteﬁ cl)@lnﬁ 'sé¥dhience

cdrﬁzﬁﬁé&)inﬁh@bETA‘K—Mlsl;ﬁasﬁﬁd issgiven ia SRQEL 6nodel  of
Rett syndrone Next we tested whether the in vivo
delivered MeCP2 proteins are functionally active in
the brain of MeCP2-deficient mce. W injected daily
i.p. TAT-MeCP2el or TAT-MeCP2e2 in Mecp2 /y mice at a
dosage of 20 or 30 ng/g, respectively. At these
dosages no cli n| cal SI de effects ‘were apparent. The
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(Table 2 below). This represents an increase of the
i fespan of al nost 66% ( TATMeCP2el ) and 53%

W@ TWTAMS@GP2e2) of the treated m ce versus unt rREI/8B2006/003203
ones. The survival prolongation is statistically

6. e eI @Rl FlagmBht {rbindthe PTABMECP22 PGFMBLED tvs)é@%loned into the

mal e nouse treated for three nonths with 20 ng/g MeCP2

PEI2§-PRa-6Hisvdigestedawigh Bdehandaf gefi Hhe resnldiag songiciyas named pET28-
treatnent. Table 1.
T‘%’?fl\é%:?ﬁ? %@%%%i&{ g&eéj ﬁgg::or‘r‘gle?llamanprot :I ng inwld
Aes ffc%%ﬂ%g o R PSP 21 R U o clomed

intgf  thien mﬁﬂr%ss anCB%r:Z-EﬁBB dHlﬁbﬁlgﬁs@do ﬁW’éht thﬂ/veﬁﬁn}e restriction
enliBHicI BT The gshﬁﬁxtglcbnﬂdcg%k ey EEIV2‘§HI“AMVIE@2&%PP -Strep-6His.

PG SUER ST ey

44; faﬁdchEG?B ?d’id(%l{'l)m&)tp@ln[&s CKhig piodact wheclofed figo pBluescript

tely the doubl nb
i T R A
9.€RpeNdekDta fragment contiig the dodageequénc@landypayt of MeCP2 codmg
) ; |
AT, Sl I B0k UL sy e

P TA8cEABMEERBPLESTPSirat bHis similady digssterin fbe geperaiad plasmid was
naBRAPET2 SMIGEPAY - MbG @-EGFP?:&? %gae 33idn). | nj ect ed

l%va@leﬁﬁp eyl SRty TeMehgBan EDFB Srep-6Hii

was telayedsiomartkRe aecon Mher dlicodaine Bigmert bheoithou thavsjuegeeaencoding

A 1G0ROE R WORPER e Mt TR0 1 40 an

Mhas?_petgﬂrdas ((SEQecIDt M) pismersi ohhisf PEBCPRodust pwas rfhem| used for
regl}kgﬁﬂﬁﬂg i 'f?a?g‘i’nén@ ﬁﬁéf egETQQ @H?ﬂ%ﬁ%@@Pf@LEGme%ﬁ GHis. The

as al teratt ndritic rocesses
residtingPlasmdvas baQET@&zﬁk%%%?@%‘aP 2opoFP- Stlreerﬁtemaéﬁ) Are2)-

Dev Disabil ResRev 8:72-6). In order to investi gat e

er trea men with TAT-MeCP2. protein al so protects
eurmmm changes, neurons from
Atempptisca mchlca mebommm I ;iromlmmm theapli I TAT-MECP2¢2-EGFP-Strep-
i
Hid R : ve+%// ssI Pi% Ve %ggl(sgll 8_; ’léhe) proteln s yield

quan a| ne sect| ons
washefl ahqyp @damgéhtr@@t@r@g ¢ldwr@ rIn cmd@aﬂomwmqmes ﬁ@ufﬁcwnt protein

x?%sﬁ@ﬁ‘hh Hschbrididiclice |s&1%hetMJMé@PQ iRRiSed forl thes spec1ﬁc organism
poca S were dler jn s 3 v%ere re. densgg/

W gge q,;rrcqu&pg,tgg rq:pgmtmg o% ego ons bigs. aﬂg agx)mo acid sequence of
botiisofomis EY ,an¥eé2P3f tihe diufdn e GRE swashbaekd trhadiged according to the

pr{:)%f'rg cgé%%sa%%ﬂoﬁx fba E}i %mt ' hog%gtiﬁc%?el:nﬁ eogﬁgg gﬁNA sequences
was algo medecadnadhishi mrg,ubesamaﬂdalonal Mcel\mf@aﬁralmtrfeapmbm production.
T%Wﬁ%g?é}ﬁgr 25 HeRRARES b (P(\fklnqecﬁé‘tg @é'l% @Sing a series of

orm no efrect” on neurona lze

ovgelapping N@%l%ﬁd?ﬁemessb@ﬁheﬁW‘éﬁhedM W.C@é}ngn@aum 136ftW° separate
reﬁd"ﬁ%nh %‘ﬁh"g P'ful Ul igh- ﬁiﬁfll fde (irafiéfe, OILa Gﬂl@a) with 18

C?ﬁe
L R f@ﬁﬁ% it tesvf“%msgty SEiBohpuisfptiesitgea D NO
IM(SEQ YDINC(I QZ)age.hesdwd/\ﬁﬂ sB@egb@SEQrIﬁ)rN@oB@ﬁ i8¢@bp containing also the
seaﬁ%l\%:]) cé‘Aa g%m[a{ﬁ e{l‘ﬁg‘ﬁa—o& gp %ﬁtdt %gt?ltgﬁgﬁnsltésd %rasdggltomng The basic

neurona
stxtatagyhfqmpth@ampmhesasoms dublined eire Figye bl hpphe cfasi @tcpofthe two core
ol gﬁ@@étldeg }?a'v l@ hf%!rrfén% il Rk Sk e OUNRY &:§4d¥8d. Further
rst nucle aci d sequence erncodi ng a MeCP2 proteln

or biologically active fragnent or a derivative of

said protein or fragnent, wherein said nucleic acid

sequence i s codon-optimzed for expression in a

het erol ogous cell. 2. The nucleic acid nol ecul e of

claim1, wherein the MeCP2 protein or biologically

active fragnment or derivative thereof is of human

origin 3 The nucleic aC|d nDIecuIe of clalns 1 or 2,

o R A /A~ .=
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sequence of codon-optim zed human MeCP2 i sof orm el

(SEQ ID NOi) or codonoptimzed human MeCP2 i soform e2
WO SBQUBTNO 2). 5. The nucl ei c acid nol ecul e oPCEHEP2006/003203

clainms 1-4, wherein said heserol ogous cell is a

rokaryqtic cell, in particular a gramnegative or
exgqnéWPpBgi vEVIhEtice BPRY RS (CatTifd, Q%E)a‘i‘sﬂr?% ﬂﬁ%r(’tgff complementary
oligehd¢oticles withahd gevetdted BCR Praductiad #tempdate.d nol ecul e of
any of clainms 1-5, further conprising a second nucleic
aci d sequence encodi ng a pol ypeptide conprising a
Reactierecomporgntsdfor 50ph: domai n, wherein said second
&Fﬁfftecdré /TatORRE at (M fradlhage Wi th fipedchr st

Prifiéts! .
dn_{u% el c_acld sequence. 7. The nucleic acjd nol ecul e of

NF RS hixg(2- bl each nygleatids/bbei n transduc®ibn domain is

10dEDNERolyiRPast Beffér anscriptional transaalivator
r Qf ei f human i adef.iciency virus-,1 (TAT

[ﬂgﬁgkgiﬂigfﬁgm¥ﬁ eﬁ%@ﬁ@?%ﬁgiid noleculeaﬁ% any of
dd20ns 6 or 7, wherein the second nucl 88gl aci d

sequence encodes an am no acid sequence havi ng at

| east 60% in particular at |east70% sequence identity
Thepmaheyclarcanditiensdor thg fasideagntent Benertiphpr ot ei n

Filst 3Rp A1 d1 WeBAAFRESH 656 BONG:SFllowed B80 RYEIESI 96°C for 20 sec;
nol ecuﬁcg‘i g any of clains 1-8, further conprising

aci d
553Cifar 3Qisseé rddi@d sequence in operative |inkage to
Scondielepi 20 apdleh: D60 ECE0 CeusPTRX] Ag 1 imin;t Fidalf éxtaisioncat 72°C for 5
ii) the first and second nucl eic acid sequence, said
ird sequence encodi ng one or nore pol ypeptide
Theerpseting praduict siak gufified pvet tierMputagé ivBilipore) AGR clean-up column.

R KAL) Y o i o o

¢
I nlo ., . - o
fol pwingerragerapiy werouserirs thaufallepéngeongitinmseinifial dgpatgriion 96°C for
2 8fin g&ﬁw&i By 95 chled EﬁQ?"@fﬂ@ :rz_osgeagwptcf mtramsejlay ghed fqrdl min. Each
cid se ce in operative linkage to a.nuclei.c aci

fol Guthereep e Srpgep pyrtvmecal s ocRafiohs Fife Bf fput DNA the
previdusle genstated fraginien) by rerdmensing ahel estensionl tiredwithilf dec for further

n el. ' equence, said fourth sequence encodi ng
m@ﬁghgp&ﬁ§§g99%%gyter pol ypeptides, in particular a

fluorescent protein, nore particularly GFP. 11. A

1 1P O EP SRt A ?éﬁ%@ﬁj&dwgsy cfonBd Qﬁt@it;:gﬁjlges@ﬁbte&kﬂ €hecked for sequence
Ing to any of 6-10. 12

accor clains 6- . vect qQr
eTEEP PRSEIRRE reRelTAm iy was ﬁ@e%f naén@ceélﬂeﬁ\%q’a eZisyn (step 11,

figpy.cl ai ms 1-10. 13. The vector of claim12, capable of
AR SRR Bk a8l £ kP 2198 cloned o
pTeTIMBCBRepEEFRFStrep frerdously digested ovith the gamp gestriction enzymes. The
- : . .
B8 bl ol aTEchs (2o BB dip 12,10
1us] ¥od/Sael dragmeat filoa Wa' AdnNE(GR T g2 avvar-BRFBriiiengWas geleased and
clglgeds ??%?BET%Q%PE@?AQLWOP?EE%FP@&% sﬁﬁlﬂly}? rdi.ci: ie&. The resulting
PlaSTrg. e B £t T-Soas P e B Sies (g fisd)
10THer BGER !ml rlaleﬁﬁéd%/mmthd @EQ‘Q&WJHESSTAQ“—MEQE’{ZF@@%IQ&&LEGFP-Strep
0 i_ol.oqi.cal . ctive,fr r . .
Bl BBl S G BTG R 0 PRy i e prmc
Mecph FsoGh{SEQ D NG 81 erhc_l fomivatd mimmcmbﬂ_é@ lelri”@ﬁe(SEQeID NO 32)
BERAL PeA BBl LTS Rod Doty ) RIS Sctnel
resixistion sitesrof OF 1281 HisnATMECRR (e warh GFR-5tiep GHhpsesulting vector
t he pol ypepti de; andc) optionally recovering the
pol ypeptide. 17. The nmethod of claim 16, wherein the

host cell is a prokaryotic cell, in particular a
gram negative or grampositive bacterial cell, nore
particul ar an Escherichia coli cell. 18. The nethod of

claim17, wherein step b) and c¢) do not include
subj ecting the pol ypeptide to denaturing conditions,
in particular wherein after step b) the polypeptide is

oy o o oy o, e
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20. A nethod of treating a neurodegenerative or a

neur odevel opnent al di sease, wherein said treatnent
w@orpnisses admi ni stering a pol ypepti de accor di PQI/EP2006/003203

claim 1l or a pharnaceuticak conposition according to

claim19 to a nmanmal . ~The. nethod of .claim 20, ..
Wa\mi@fr@ﬁrpﬁm-ﬂ@u%@é\@?é% 2l e, i § i egeoging for EGFP
(stéﬁd@ﬁgizgﬂ of MeCP2 expression or to an inpaired

function of MeCP2, particularly wherein the

neur odevel opnental di sease is Rett syndrone. 22. The
A saphddeiéf & bhEgomeotidesASEQUHR NG 23 5ai SEQ HaNfa 38 tag gmployed to
RN seQlbesd SHUD NOTE Sindla fuilps aiieg) Roliee Pigur
aba¥s-hod of any of clains 20-22, wherein said

15P e "BER Urb @it WAYTBIRGEd 26 dpEu@déﬂbﬂhﬁd &V Chaied pBRIE-MECP2 e2-
once a daﬁ o‘ég?gvery ot her day. 24. Use of a nucleic
syRcipartisieR dty #2%Accor di

ng to any of _clainms 6-10 for
16 e ST b S1o7h BBHIeTUEC A A S 3D NECPACF Lt voctor and
cl&eﬁ'iﬂéo%gfﬁ-l CPSED \éﬁé-g@g’t@t?écp %énegﬁirrﬂg\{ﬁé bYRTOUEEP2E2 syn. This
protermn or fragnent. . A nuclelic acird nol ecul e
veaioe o61ithing tHeccoamietoly optiaiizes] stqidhce shown poSFRIPINGE (step 15, fig 2).

17, Gha oMy Fube MesE 22 s tiemoh gt At 2TA - GRA, 3 svn wes
exRREP R ING@/BRRYT Qhd CLighdt i ﬂﬁTzslﬂis;imm—ngt?J @2(half)syn-Strep

according to claim1l for the manufacture of .
sipHanlyreltgesterc The gowmiiing fragnettopontains e g@mpletnsyafigtisrsequence of

MBS 38 Vb, Bl RIERERTPEMKMBERTRY IESFLONERR A one of e
coRSiiR d8Blop RABNEAle HibRBASBINGIoALIe to a reduction of
MeCP2 expression or to an inpaired function of

. CcP2,
18 dy PCBuireduoy wiah serarsted mathihe phgrapelenpresrisine Meeebseyn L(SEQ ID

ndpone, K639 G55 kb Riining the

NEESD BRIy S Mo R (RDf3 y FoMaining
S 2s &Py vo¢anf MleCPRel.ei n Substitution Therapy <130>

63999PC <160> 54 <170> Patentln version 3.1 <210> 1

<211> 1494 <212> DNA <213> Artificial Sequence <220>
Reazfign componentdforilzdd sequence <400> 1 at ggct gct g

: t t t.agt 94199t ga 1agaagaacgt
e R R N R A G e A e
dNTRemaa@cs miMd eadamicleotid@Pllaaaaaagt t a aaaaagdeha

aagaa aaagaaggta aacacgaacc ggttcagccg 180

1@?@3\%?3@@%@3’88@ ga accggct gaa gctggt aaag5 gaaacctc
USRI DN A poliRerdst RCUAkPuggct gt t cC ggaageiutc

cttccccga aacagcgtcg ttccatcatc 300 cgtgaccgt
dnga@gat gta cgacgacccg accctgccgg aaggtt ggac X Egt aaact g

6 . aaat acgacg
Tt A B R S i B et cona
fingblegahitig RémgobtiorH61E faahst foligraand® cyeles: 96°C for 20 sec;
55CThok 3088 7200 acilomid;t cgacttca sc gttaccggtc

gtggttccce gtccegie 0 gaagagaaac cgc aaa_ . no
SGroRaai 00 VeE-Tt Gt St acEay 10t uBes dgel Bagsion at 72°C for 5
mimt cgt ccga aaggttccgg taccacccgt ccgaaagctg ctacctccga

g%{gé}g}a%&%aﬁlees e%e?iﬁ%cﬁ?@'f{ghg%ﬁl@ﬁtt 04983238q 3k GRGEIONIA for the following

Clgg ttaaaaltg sc gttccagacc /720 tccccgggtg
gctga aggt ggt ggt gctaccacct ccacccaggt tatggttatc
RéESHICR TBRPBRentsl @br $0¢il):aaacgt ccgg gt cgt aaacg taaagct gaa

t t at t 4 t
Paggte MvRL Pon T Mgt R ol i E30as At gt t
O%ngtl 9@?{3{%&&&%&9%@@@1@ c cgttcaggaa acggttctgc
cg

caadaa acgtaaaacc 960 cgtgaaaccg tttccatcga
agttaaagaa gttgttaaac cgctgctggt ttccaccctg 1020
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ggt gaaaaat ccggtaaagg tctgaaaacc tgcaaatccc cgggtcgtaa
at ccaaagaa 1080 tcctccccga aaggtcgttc ctcctcsgcet

WO e@raesseyc cgaaaaaaga acaccaccac 1140 caccacCBCT/EP2006/003203
actccgaat c cccgaaagct ccggtsccgc tgctgeccgec gctgecgecg

d}i- mg&h%e&gﬂég%g ::t CcCgaagac @Fgacct CccC

gcsggaacc gcaggacctg 12 cctccteeg tttgcaaaga
103gBHaRalymerasg byffeyt g gt t ccct gga at ccgaphgt 1320

acc agccg gct gt ta ccgctgctac

Uﬁ%ﬁ@ﬁg@gﬁﬁ%g’%%ﬁ%@%&@?amgt ggt ga gggt gaacgt
ddHaQacatcg tttcctcctc catgccgecgt 1440 geghaccgtg

aagaaccggt tgactcccgt accccggtta ccgaacgtgt ttcc 1494
Initip] denapurddpot > 1458 <212> DNA <213> Artificial Sequence
9654285% 158m3> codon-opti m zed sequence <400> 2

atggttgctg gtatgctggg tctgcgtgaa gaaaaatccg aagaccagga
Falbveed dygdtcyeles et fpdllawirgeondiivongict gaa at t caaaaaa

t aag_ agaaa a. aagaa 120 ggt aaacacg '
962@3@%@?%&@0@3?@%8‘%{” cj%gcggﬁﬁgéegc ct gaaccggc t gaagct ggt
FiaSxensio6 stbpa®2 eCfecmagy ttccggttcc gectccggetg

ttccggaagc ttccgecttcc 240 ccgaaacagc gtcgttccat

TEa PORfragaetgtpgtache fagheny fogathedgh ce diegPSDEites of the pET28a-

GSRIIEEA e ASASE SRR AL UTIEAR L A0 SRRSO S68F e 1,

fig2x.ttccgtt csaaagttga actgatcgct 420 tacttcgaaa
192%8?&&%8@1& ?&‘fér&tg&: B? uB g‘%l?%gx?lﬁgrsqxqééﬁg-@% INGAL RISEG ID 36 and

ggtcgt t _ccccgtccc

aacag aaaccg ‘ )
Maeachve gHEFCAT c RoSHAAD 5 A0mmek e camileje Mgt o, synthetio sequence
bt Geitiat et TATIRAREE Was GEE0E1066B RS PETLSFHATAGONECP? e2(half)syn-
ctgctacct,. cc tgt tcaggttaaa cgtgttc agaaa
S TAARY G600 et Gy TULEE OO0 S Cas P IO8E Spe MEECE2 €2 syn-
Stpt @b dQafig 2).0aaggt gg tggtgcta sc 720K63999PC. ST25. t xt
acct ccaccc aggttatggt tatcaaacgt ccgggtcgta aacgtaaagc
t gaagct gas 780 ccgcaggcta tcccgaaaaa acgtggtcgt
2.aaackxpregsioncangth pont Qicthey Prajens 840 gct gaagcet a
Cigfggﬂ Qt@ﬁsaﬂlcthits%ﬁc@a@%% Ia@lﬁ&x?ecﬁi &SEickhi ﬁ&gﬁétﬁﬁt dFFaamsifddt proteins.
ctgccgat ca daaaaacgt aa aacg a C cC .
At OGS QU GREGL DB AR D FEGON fentes or both isoform el
aricé20agbdan: Raht eggirhRcaY @dgaasarcotigaase thdPR1d of recombinant
t cccegggt taaat ¢ _saa agaat cctcc,.ccgaaaggt
gt et & Aorrierbdt 1080 TGRSR, B Helony o demonstuated the
bioctzenmieal eetivitaethe TAciy MediPedusign dsofgrotsategpite the pagence of additional
G CEIC C
A6l gség Ufso 11%889 G Flégggg BCGHRSS 0088 25t IImARCAtEY X0 extract

acccgacc tccc gg.aaccgcagga cctgtcctcc

a 3 - -
protednp fused avitta Gransingtion lompénsybrder 1deptugige epnditioas, we decided to
ei{%%’éé?éc@?ﬁﬁlaﬁﬂ fdtéifi@ %ﬁd&?ﬁﬁi@?%ﬁ@iti@h@%ﬁ@?&@ do Q@ttﬁﬂﬁédxﬁ}bl'étely their

ctaccgce ctacc gc aat ac aaacacc . . .
RE DD GE AT K HIES DSaB ARG doeraRRoL Al g cnisfolding. The in
vigoodxpedmants shbyad debov eoiitédyact that alyd aheecuptitélOextracted proteins
ttaccgaag Qi gt 458 <210> 3 <211> 810 <212> DNA

hag’fféél%rlslﬁ?%&aﬁ%ﬁégﬁc énce <220> <223> codon-optir

Fai pecicine qupressonr;4 Bichepichia aofaatreine foseltytL DE3) (Novagen) was
o EREARA AILGEEREL P HISHIFABOR, OB AIAISHE By v ol
inic. 1 Jeb bBotupplemesied iy S0uE/at degenyan 2ad 1Erann axamight &6 37°C with
stikingaTHe pekcaf@daRa el fas and erovk®th 060 adddRegbplemented with 50
ug%ggég%@ﬁztggg%oﬁgsga%tﬂgé %ﬁg ﬁtgrclgep% %9% £ %he hour. The culture was
further diluted 1:10 in 2.5 Litres rich media (2.5 g meat extract per liter of LB),
supplemented with 50 pg/ml kanamycin and induced with 1mM IPTG for about 12 hours

L
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aaagct gaaa cctccgaagg ttccggtt sc gctccggcetg
ttccggaagc ttccgettcc 300 ccgaaacagc gtcgttccat

W@ 200cagi5g8c cgt ggt ccga tgtacgasga cccgaccct g 3BOI/EP2006/003203
ccggaaggtt ggacccgt aa act gaeacag cgtaaatccg gtcgttccgc

420
at Gy R Rl RRagnrgR] B s paedias 7PARY A Hhfin, 4°C. The pellet
wmgsus@gndﬁ maxacitenalclyglsgmfﬁac (a1 actture peliet) wdtc bafugdulPMSF, 1
AP pagL Lt &g{btltoi: Q:%Elgt'éﬁc ﬁ@@ﬂﬂﬁﬁg ?@ ‘5@9 pg/ml, 1 Unit/ml

aaaaacc

qu@gn@gt(g@gcl@B@gggw) aI@C]g'gﬁ oo C‘A@'% % te was incubated at room
tefB %ﬁé@%&%‘o flidies, %he ohded F6C15 ﬁﬁﬁ@@g géﬂ}e b&iag FubRaed to ultra-

508%% gpg aaa ?‘té’gcc@g% g%g Q’? %%%gg%ﬁ%% E@ylgtqnalg&erval of 2

mﬁﬁ@ss ae cetv@iziams Beglytat ggis deatrifagsaicgt 1 S&Im)xg Ta025 4nin24°C; then the

sugglaxgﬁn%2>ﬁ %&e 2‘%%?%@ 425i I L‘rsiigﬁglgbge 3t 20> ifi ec%gg%e strep-tactin
afﬁnxty; aglg;lntns (ﬂ@gt t&ieﬁmem@enmgy@tusmgt @aa@gp@rﬁ@rotocol The protein

C&Eﬁ? @ﬂcl&ﬁ%@?%% g@tﬁ?%%%ﬁgg {AGhASASTE Helthcare,

g tc tg 1 ttgctgctg :g I;ﬂ\gct aadaaaa
g»geg g?eman@gﬁhq befiercomnosigion svag: 48 §5adfde mM NaCl, 0.1 mM
caq tH9¢0% glty@@fapaanfe gﬁ@mcwe 619@&%61%@1%& Ha¢€ BeefasMoved by

Ertdé) 5}10{; g«?@g@g 31’%?5‘2% df aacle}ggt §§ Hjc‘% ac Ca! @g %uppher s protocols

afggeqylibating deanhgasd with tleopegjaasly dgdocibed bm:ﬂfers 60
cctcecgettc ctcccecgeccg aaaaaagaac accaccacca ccaccaccac

tccgaatccc 420 cgaaagctcc ggttccgctg ct gccgcecegce
3.t gccgelt galtureandyira asipeprotelBH) ccgaagaccce
gacc@&pﬁﬁ& ccggaaccgc aggacct gtc ctcctccegtt tgcaaagaag

NH%%@QZ%@Z&%@E éﬂ}rg@g% (imgggggft@ref & acgc? ulbecco's modified
UdsOmbdiua0 (RAN Bigaehy cohtddngdo% f@ﬂggiv@&a@r&ﬁQPAN Biotech) and

m%izﬁ»i‘ S HLARUBSRTE Rb, PSR GE TSR R PB RIS 93 rec wim

S%mgtggt ct gtacaaatcc ggttggtccc 780 ccccc 785 <210> 5

534510 0 A B8 B B o i

ofStthBéE{JtPaogyae ATl e8I trge &uljurgégadigl’%tlé@@ Selitc15% fetal calf serum,

Y06 @/&B%ﬁe@i&ﬁﬁclﬁ@lm;@fﬁ%ﬂ% LHAERAE €100 ng/ml) at 37°C with
(y cggat gg agccacccgc agttcgaaaa ataa 114 <210> 6
7& > 90 <212> DNA <213> Artificial Sequence <220>

Fisebblastsafrbinf Mecpz ¥ 3iqeiange estblished fadrygoatnataty day 7 (P7), using hind

G TR, AL AR A R AR5 SIS B0 s

scelpel in 35mm dish conta1mng media under laminar air flow. Carefully the media was

aspirated and replaced with new media and the dish was incubated for a week without
changing the media at 37°C with 10% CO,, further the fibroblasts cells were maintained in
Dulbecco's modified Eagles medium, containing 20% fetal bovine serum and antibiotics
penicillin (100 U/ml), streptomycin (100 pg/ml) at 37°C with 7% COs.

The brain of postnatal day 7 (P7) pups dissected under laminar flow, was used to isolate
the hippocampus and cerebral cortex for neuronal culture according to a published protocol
(Ray, J., et al., 1993, PNAS 90:3602-6).

3.2 Establishment of stable cell lines expressing TAT-MeCP2e2-EGFP protein
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<212> DNA <213> Artificial Sequence <220> <223> pri mer

<400> 7 agctaagaag cgtcgtcaac gtaggcggcc gcaatctaga
wer@gagiseEa t ggccagatc 60 <210> 8 <211> 60 <21PCT/BRN06/003203

<213> Artificial Sequence €220> <223> priner <400> 8

o LA A5 R0Rh 05 S LS PEEER 05 S v
fibEpasts)Lanl Mellif etls alhufbery rendieal <@ReinomaR el celt wer0Oultured in
MENEABRE TP loiakA38AG.H, 300AAGN0 Wi G el 45 Hum, penicillin
(1002 F5omp, | sweptomyoin (109 sskeldcandyd -t (100 cghabs JEPATS were
culth@d 3 Iﬁ?ﬁgg with T4 ftalt Salf Sckdmn cifBd $P00°UT Infl), Ghr@ptomycin (100

Seg; égégé’gef% gfgﬂgfé‘f%g‘g Whg%%é?’ét Bré%?l’f?sf%ﬁ%’ Sop-His, ysing Gene

uﬁl@ etk ReetibNAesp2hB acdrllingi ©i &lppliers protocol (Novagen) Two days post
E)%uence 3999PC, ST25. t Xt ..<220> <2.23>

B GE DS N o AR R g SGPHEIE! BRYAR (GIBCO) for
6 w2dl>anB neditdined @Geresdte? on Dhigdiv@l @ith A00i ng/mlaieose'qmeﬁdme pictures

weré 23Ren by growing cells for a day in two chamber culture slides (Falcon, BD
bioscience, Heidelberg, Germany). The cells were washed and mounted with Vector shield
mounting medium containing DAPI (Vector laboratories, Burlingame, CA) and the
distribution of the fluorescence was analyzed on an Olympus microscope BX60 (Olympus

"Optical Co. LTD, Japan) at 200 x magnification in five different fields using the SIS

analysis software (Soft Imaging System GmbH, Miinster).

3.3 Establishment of Rett patient's monoallelic primary cell line

The patient's fibroblasts were transfected with the plasmid pCl-neo-hTERT plasmid
(Counter, CM. et al., 1998, Oncogene 16:1217-22 and Lundberg, A.S. et al.,2002,
Oncogene 21:4577-86) containing hTERT (Human Telomerase Reverse Transcriptase
Subunit) encoding gene using SuperFect transfection Reagent according to supplier’s
(Qiagen, Hilden, Germany) protocol. The transfected cells were selected for 6 weeks in
G418 (200 pg/ml) (Calbiochem, San Diego, USA) containing media and maintained
thereafter on medium with 100 pg/ml G418. To establish a monoallelic expressing cell
line, cells were trypsinized and diluted with media, single cells were micro-pipetted under
direct microscope visualization, individual cells were transferred to 24 well plates
containing filtered conditioned medium from exponentially growing primary cells
supplemented with 20 ng/ml bFGF (basic Fibroblast Growth Factor) (Sigma, Deisenhofen,
Germany). Upon confluence of the well, the cells were trypsinized and expanded. The total
RNA was extracted using RNeasy kit (Qiagen, Hilden, Germany) and cDNA was
synthesized using Superscript-Il Reverse Transcriptase and Oligo (dT) 12-18 primer
(Invitrogen). The region containing the mutation was analyzed by RT-PCR using flanking
primers (Rett EX3-F and Reit_EX4-R, SEQ ID NO 48 and SEQ ID NO 49). The clonality
was confirmed by sequence analysis of RT PCR products.

4, Transduction of fusion proteins and analysis of transduced cells
For the transduction of TAT-MeCP2-EGFP and EGFP proteins, cells were grown to
confluence in two chamber culture slides (Falcon, BD Bioscience, USA). The cultures
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<223> primer <400> 13 gtcgttccat catccgtgac cgtggtccga

t gt acgacga cccgaccctg ccggaaggtt 60 ggacccgtaa
wa@etgasstag cgtaaatccg gtcgttccge 100 <210> 14P&RER2006/003203

100 <212> DNA <213> Artifiesal Sequence <220> <223>

WeHE ' sﬂ?;%heﬁ%ﬁﬁ fibh GHLARAL é&ﬁgwgfecﬂlt‘:ﬁ Gfedfed! @k 3AALEAE concentrations of
aa 60 gctttccqgtt

tacc tgatcaac gi 2
ﬁl@@ﬁd’é@tﬂn@ 459 9% @@'@& ) dert g@ggﬁéﬁ 1@9N@§1@Ethg The {sansduction of
TADMsCiiet NATAZLRROMER fascwell aSGI(I@eBQ rof2a{d>wa 2arried out after

R T o SRR B HAG GoRD T —

(Pigrechotetimwlegyy db 0849, fotloged by atl fiktatonogadl)-00 ochbidrto remove
1’.11(;.L gﬁgg%ora}&orhoééﬁme??égw%ﬂaﬁze et dlgﬁq%{lﬁ%n %%eﬁ\fb"?es%gg& the cells

ag acaaaaaaga agaaa

weyg tveashesheaptly avitly epld &3 yenytixedjat irablycprepaed &%@paraformaldehyde in

PEY 39 @0 &t RYATHE LAY waRagisheda ﬂ%m@ﬁ@ Pefofe béihs Mounted with
100 <2 ejfi> DNA <213> Artifj cCi a ence <220>.<

Vestormbield moyating medivgp gpatala'% @goaé@a@é%fwaﬁuﬂmgame CA)
andahg dBgbatios bl daalntescan@ogas ﬂﬁbyz@@ uadéreafle@astent microscope BX-

BRSPS TIT Tty REOPR Bemriicadon's B B854t felds using
thp ahatpBIS<sifigvard 8Seft dmegiagtSysteot Gogyl, dg{ﬁnaaaaaa@@o confocal images

g ttgct
N RS P2 Q00 2 TR B00RC Sr2s. 1

<210> 19 <211> 100
5. Creation of cell lines stably overexpressing the MeCP2e2 protein and successful

transduction of primary cells
We established HelLa and NIH3T3 cell lines stably expressing the TAT-MeCP2e2-EGFP
fusion protein tagged at the C-terminus with the Strep-II and 6-His affinity tags by using
the pTri-Ex-MECP2-EGFP-Strep-His construct. After transfection of cells with this
construct, the protein was predominantly localized in the heterochromatic regions of the

nucleus, as particularly evident for the mouse NIH3T3 cell line (Fig. 3B). Particularly in
the NHI3T3 cells we detected a strong reduction of histone H3 acetylation that is known to
be mediated by MeCP2 (Fig. 3 C and D). These results point out that the TAT-MeCP2e2-
EGFP protein is functionally active, irrespective of the additional protein domains, which
were introduced.

We created a series of constructs to express both isoforms of MeCP2 with and without the
EGFP protein at the C-terminus and fused at the N-terminus with the TAT domain (Fig. 2).
Further constructs contained a synthetic MECP2 gene completely codon-optimized for
Escherichia coli. The usage of the synthetic MECP2 cDNA sequence increased the protein
production in E. coli of up to 200-fold. (Fig. 3A). We tested the delivery of the TAT fusion
proteins and found the highest efficiency in vitro at 500 pmoles of recombinant proteins.
After three hours of incubation with the TAT-MeCP2e2-EGFP protein, about 40% of the
NIH 3T3 cells showed the presence of gross vesicle-like fluorescent spots. The protein was
mostly in the cytosol (Fig. 4A a, b). After 12 hours, nearly 100% of the cells were
fluorescent (Fig. 4A c, d) and the protein was concentrated in the nuclei of the cells (Fig.
4A e). Transduction was stable for 24 hours in transduced cells (Fig. 4 B and C).
Experiments using the protein EGFP without a TAT domain as control did not result in any
uptake into the cells (Fig. 4A f). The TAT-recombinant proteins were also able to
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<212> DNA <213> Artificial Sequence <220> <223> pri mer

<400> 19 actgatcgct tacttcgaaa aagttggtga cacctccctg
w@awcaygwarg acttcgactt 60 caccgttacs ggt cgt ggt PCT/EP2006/003203

cccegtcccg tcgtgaacag 100 <2210> 20 <211> 100 <212> DNA

trar%&&c hot[ntl ?xé' fﬁ?rgﬂﬁ 3F@2%R> %3% ahd HElragsﬁQQonszﬁom mouse

teccgt cecy aacag aaa acc t ccccgaaa
brgm(&ggéétlaarﬂo) ccggtcgtgg t cgt ggt cgt ccgaaaggt t
ccggt accac 100 <210> 21 <211> 100 <212> DNA <213>

Artifi S n <400> 21 .
6ccg| qu C o 1n fihrablg iyed | OOt RIL.syndrome

t caggidiaasurf® Mmt”t ﬁlbmglaataaaat cccce gggt aaact g ''''
t ggtt aaa 0 210> 22 <21 9PCS
W00 SARRABR Do vy SEdns, B B3l 56k ey v o
MeQP0>defiziegycallaa ittt detetehe ﬁxapaacatglaug:t oL te Igaomtsdd& egd H4K16 in
mgg%cg&{afrfl @é&? htﬁ%sg&gg%%ﬁg %81615‘&% f\g%g% 911%9 iﬁf@gf 915 contral%tl\tlg cell line
exppassing Ahe .Wlidcmle alsleudig o apFoselklingexprassipg theipusated allele was
tr&AGPR#h 300 Eioii@ﬂwmICMemaﬁ&WIQMemEZ qxq@(gm @r AN BEHFP proteins

B e b L S8 LB L0415 yas ctserved
ord¥ hiter ﬂ:&’ﬁnsﬁilvﬁfth BivA RT-B4e (X2 isbfocima (Figes aand &). WaBave got similar
resfifs> >’cau%{atiinng:,rerﬁb<1r(4)'g))lgs>tsZéf Mecp2” mice (Fig. 5 c). Coimmunoprecipitation
experiments in transduced fibroblasts of Mecp2™” mice directly demonstrated the
recruitment of histone deacetylase 1 (HDAC1) by the TAT-MeCP2 isoforms (Fig. 7A).
These results prove that TAT-MeCP2 isoforms are able to rescue the biochemical changes

caused by a loss of function of the endogenous MeCP2.

7. Intracellular stability of the TAT-MeCP2 proteins
To examine the stability and persistence of the transduced protein in the cells, the cells

~ were incubated for 2 hours with 1 nmol of TAT-MeCP2el and TAT-MeCP2e2 separately.

They were then washed with media and incubated with new culture media for further
growth. The cells were harvested at indicated time intervals and proteins were extracted by
suspending 107 cells in 200 pl cell lysis buffer (125mM Tris-HCI pH 6.8, 2%SDS, 50mM
NaH2P04, 20% glycerol, ImM DTT, 1mM PMSF) and incubating on ice for 20 min,
sonicating gently to fragment the DNA. The lysate was centrifuged at 9000xg for 10 min,
4°C, and the total protein concentration of the supernatant was quantified using Bradford
method and stored at -80°C until use. 100 pg of the protein samples were heated at 75°C
with 4 X SDS loading buffer (1 M Tris-HCI pH-6.8, 2%SDS, 0.02% bromophenol blue,
5mM beta-2-mercaptoethanol, 5% glycerol) and resolved on 4-20% precise protein gels
(Pierce Biotechnology, USA). The proteins were transferred to nitrocellulose membrane
optimized for protein transfer (Amersham Biosciences, GE Healthcare). The membrane
was treated with Western Blot signal enhancer (Pierce Biotechnology, USA) following
supplier’s protocol. The membrane was blocked with 5% non-fat milk in PBS with 0.05%
Tween-20 (PBS-T) for 1 hr. Then the membrane was incubated separately with blocking
solution containing MeCP2 antibody (Upstate, USA) diluted 1:2,000 for overnight at 4°C.
Mouse monoclonal anti-alpha tubulin (Sigma, Taufkirchen, Germany) diluted 1:4,000 was
used as a positive control. The membrane was washed 3 times for 5 minutes each with



10

15

20

25

30

35
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monoclonal anti-alpha tubulin (Sigma) diluted 1:4,000 was used as a positive control.

8.2  Tissue protein extracts: Mice were injected with 100pg/g (body weight) TAT-
MeCP2-EGFP, TAT-MeCP2 and MeCP2. After 20 hours the mice were killed. The brain
was removed and washed in cold PBS. The brain was then homogenized in extraction
buffer (62mM Tris-Cl pH 6.8, 2% SDS, 5SmM Mercaptoethanol, 0.15mM NaCl), 5X
protease inhibitor cocktail (Sigma)) and sonicated gently. The lysate was pelleted down at

15,000xg for 15 min, 4°C. Fifty pg was employed for the Western blotting carried out as
mentioned above using a polyclonal anti-MeCP2 antibody (Upstate). In independent
experiments, we injected mice with 100 pg/g (body weight) of TAT-EGFP and of TAT-
MeCP2e2-EGFP. The immunoblotting was done on total protein extract from the brain,
liver, kidney and heart using anti GFP antibody (Sigma). The density of the Western Blot
signals was quantified by Olympus S-100 Imaging Densitometer. Band intensity ratios
were measured using alpha-tubulin signal as an internal control.

9. Immunohistochemistry
Mice injected i.p. with TAT-MeCP2e2-EGFP and EGFP were transcardially perfused with

cold 4% paraformaldehyde (PFA) in PBS buffer 20 hours post injection. Brains were
removed and postfixed with (4% PFA) for 4 hours, cryoprotected with 30% sucrose at 4°C
and stored at -80°C. Immunohistochemistry was performed on cryosections using rabbit
anti-GFP antibody (Sigma). Images were taken with Olympus microscope BX60 (Olympus
Optical Co. LTD, Japan). Analogous experiments were performed on formalin-fixed slice
of Mecp2™ mice injected for 20 days with TAT-MeCP2el and e2 (20 pg/g body weight,
each second day). The slices were probed with a polyclonal rabbit anti-MeCP2e2 antibody.
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We then addressed the question of protein delivery in vivo in NMRI wild type mice
receiving one single intraperitoneal injection of TAT-MeCP2e2-EGFP, TAT-EGFP, or
EGFP protein (60 pg/g body weight in PBS/10% glycerol or 20 mM HEPES/10%
glycerol). The mice injected with TAT-EGFP and EGFP did not develop any apparent side
effects. However, mice injected with TAT-MeCP2e2-EGFP isoform showed a transient
hypomobility of the hind limbs, which disappeared one to two hours after the injection.
Western Blot analysis of the brain, liver and kidney revealed the uptake of TAT-EGFP and
TAT-MeCP2-EGFP proteins 20 hours after the injection (data not shown). In analogous
experiments, mice were injected at the dosage of 100 pg/g body weight independently with
TAT-MeCP2¢e2, TAT-MeCP2e2-EGFP and MeCP2e2 proteins. The western blot analysis
revealed the presence of the TAT-recombinant proteins in the brain extracts of the mice
sacrificed 20 hours after injection (Fig. 6 a). Immunohistochemistry of brain slices using
an anti-EGFP antibody revealed the presence of the TAT-MeCP2e2-EGFP protein in
pyramidal neurons of the neocortex, in the cerebellar granule cell neurons, and in the
meninges (Fig. 6 b). However, by increasing the dosage of both TAT-MeCP2 isoforms up
130 pg/g body weight we observed the development of severe side effects such as
seizures-like symptoms within 10 to 20 minutes post-injection that resulted in a complete
paralysis of all four limbs. As a consequence, two out of 5 injected NMRI mice died within
2 hours. In contrast, mice injected with TAT-EGFP and MeCP2 proteins did not have any
serious- side effects at any tested dosage (Table 1 below). These data indicate that
successful delivery of MeCP2 proteins to the brains is in principle possible, however, the
dosage has to be tightly controlled.

In the next series of experiments, we determined the delivery of MeCP2 fusion proteins to
the brain of Mecp2-deficient mice, a Rett mouse model created in the laboratory of A. Bird
(Chen et al. 2001, Nat Genet, 27 (3):327-31). The animals were purchased from the
Jackson Laboratory, USA (strain B6.129P2(C)-Mecp2tm1.1Bird/J), and further breeding
was done in the animal facility of the Institute of Human Genetics, Gottingen. Control
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10.3 In vivo protein therapy: Therapeutic effects of the recombinant TAT-MeCP2

isoforms in a mouse model of Rett syndrome

Next we tested whether the in vivo delivered MeCP2 proteins are functionally active in the
brain of MeCP2-deficient mice. We injected daily i.p. TAT-MeCP2e1l or TAT-MeCP2¢e2
in Mecp2'/ ¥ mice at a dosage of 20 or 30 ug/g, respectively. At these dosages no clinical
side effects were apparent. The animals were sacrificed after two weeks of therapy and
total protein extracts from the brain were analysed by Western Blot. The injection of 20 or
30 pg/g of protein notably reduced the level of H4K16 acetylation (Fig 7 B and C). After
having demonstrated biochemical activity of the in vivo delivered proteins, we wanted to
assess whether the therapy could rescue the phenotype of MeCP2-deficient mice. We
injected MecpZ'/ ¥ mice i.p. with 20 pg/g body weight using both TAT-MeCP2 isoforms.
Five Mecp2™ mice received the TAT-MeCp2el and five the TAT-MeCP2e2. One Mecp2”
’¥ mouse was injected with PBS, one mouse with MeCP2 and 4 mice received TAT-EGFP
protein at the same dosage. Eleven Mecp2'/y mice were not treated and served as further
controls. The treatment started at postnatal day 30. The average survival of the MeCP2-
injected Mecp2'/y mice (n=10) was 88.7 days (92.6 for el and 84.8 for e2 isoform,
respectively), of untreated Mecp2'/y mice 55.6 days and of the mock injected 57.0 days
(Table 2 below). This represents an increase of the lifespan of almost 66% (TAT-
MeCP2el) and 53% (TAT-MeCP2e2) of the treated mice versus untreated ones. The
survival prolongation is statistically highly significant (Fig. 8 a and b). One wild type male
mouse treated for three months with 20 pg/g MeCP2 did not develop any clinical side
effects and was still healthy at 300 days of treatment.

Table 1. Effect of high dosage of recombinant proteins in wild type mice

MeCP2e1 |TAT-MeCP2e2| TAT-MeCP2e2- |\TAT-EGFPa | EGFPa
EGFP

n=3 n=3 n=3 n=5 n=
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number of molecules as the TAT-MeCP2 proteins.

* In 2 experiments the mice died. A dosage of 30 ug/g of recombinant proteins did not

OEHRE FRYCONErmal <21B2izdré an@ 11 8ekdreedd 2> [INEpesi@idatyiNormal
injéétiohf i ci al | Sequence psRREE 022 parafsis Beind<ph{sicaft 4
cccccececcat| at ggacachmdG@bd cacfimes cat cccalaoh@rt42
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Twhdntyl fbirCl al gyl mer <4¥aRald5  |Normal
hdutsgfe8€999c| tcat gett coedB3 46 «211> 28 <212>
injobidn<213> Artificial Sequence|<220> <223% prinmer [<400>
g-28 <210> 47 <211> 24

have any particular effect on the mice irrespective of which protein was injected.

Table 2. Survival in days of injected and control Mecp2™ mice

BETHRI006003203

uninjected Mock injected TAT-MeCP2e1 TAT-MeCP2e2
45 52 (a) 71 70
46 61 (b) 76 80
47 51 (c) 80 83
52 56 (c) 108 (d) 85
54 57 (c) 128 106
56 65 (c)
56
59
62
65
69
Average Average Average Average
55.5 57 92.6 84.8

a. Injected with PBS

b. Injected with MeCP2

c. injected with TAT-EGFP

d. This animal was still mobile and active but was killed because of a very severe and
untreatable skin infection causing a mutilating self biting behaviour.

11.  TAT-MeCP2 protein delivery rescues neuronal damage in vivo

It has been described that deletion of MeCP2 in postnatal CNS neurons lead to severe
neuropathological changes, such as alterations in dendritic processes and neuronal
shrinkage (Armstrong DD. 2002, . Ment Retard Dev Disabil ResRev 8:72-6). In order to
investigate whether treatment with TAT-MeCP2 protein also protects neurons from

morphological changes, neurons from hippocampus and cerebellum were examined
histologically. Neuronal size was assesed quantitatively in Nissl-stained sections (Fig. 8c)
in the hippocampal CA2 region or on Calbindin stained cerebellar Purkinje cells. Mutant
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ggacccgaac 540 gacttcgact tcaccgttac cggtcgtggt

tcccecgtccc gtcgtgaaca gaaaccgccg 600 aaaaaaccga

aat ccccgaa agctccgggt. accggtcgtg gtcgtggtcg tccgaaaggt
660 tccggtacca cccgtccgaa agctgctacc tccgaaggtg
ttcaggttaa acgtgttctg 720 gaaaaat ccc cgggt aaact
gctggttaaa atgccgttcc agacctcccc gggtggtaaa 780
gctgaaggtg gtggtgctac cacctccacc caggttatgg ttatcaaa
sg tccgggtcgt 840K63999PC. ST25.t xt aaacgt aaag

ct gaagct ga cccgcaggct atcccgaaaa aacgtggtcg taaaccgggt
900 tccgttgttg ctgctgctge tgctgaagct aaaaaaaaag
ctgttaaaga atcctccatc 960 cgttccgttc aggaaaccgt
tctgccgat c aaaaaacgta aaacccgtga aaccgtttcc 1020

at cgaagtta aagaagttgt taaaccgctg ctggtttcca ccctgggtga
aaaat ccggt 1080 aaaggtctga aaacctgcaa atccccgggt

cgt aaat cca aagaatcctc cccgaaaggt 1140 cgttcctcct
ccgcatcctc cccgccgaaa aaagaacacc accaccacca ccaccactcc
1200 gaatocccga aagctccggt tccgctgctg ccgecgcetge
cgccgecgec gccggaaccg 1260 gaatcctc sg aagacccgac
ctcccecgecg gaaccgcagg acctgtcctc ctecgtttge 1320
aaagaagaaa aaatgccgcg tggtggttcc ctggaatccg acggttgccc
gaaagaaccg 1380 gctaaaaccc agccggctgt tgctaccgct
gctaccgctg ctgaaaaata caaacaccgt 1440 ggtgaaggtg
aacgtaaaga catcgtttcc tcctccatgc cgcgtccgaa ccgt gaagaa
1500 ccggttgact cccgtacccc ggttaccgaa cgtgtttcc 1539
<210> 51 <211> 1506 <212> DNA <213> Artificial
Sequence <220> <223> codon-optim zed sequence <400> 51
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7.135 P0hucleic acid molecule of claim 6, wherein said protein transduction domain is

derived from the transcriptional transactivator protein of human immunodeficiency
virus-1 (TAT protein).

8. The nucleic acid molecule of any of claims 6 or 7, wherein the second nucleic acid
sequence encodes an amino acid sequence having at least 60%, in particular at least
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o Ly O 0% SRonlHER o il A il encoding

275 QEerIRgre ol paPldepegigmcss sujtablefor pyoteimpyrifigationyin particular a

Pro &aep t&ehndvad a Mad tad\hid/898S 29 i i
ad @1;5 %s aii{lsa Lysta% a Val Lyés_g %Qﬂorggr%ugtar% Sﬁitiolé%% atfinity

u
310 ¢ Ser Val Gn Gu Thr Val Leu Pro He
Lys Lys Arg Lys Thr Arg 325 330 335K63999PC. ST25. t xt

1L TR i 398 oy Ll 4B o .l 5ot i
Gy 39jdsaguyndedn opgratiThlinkags to 9 sudeic a8kbseg6enc8 66mPrising (i) the

G o i . .
Se?/ fgg? oggﬁ(? tRefird ¥8d AcBnPSr (@ r"thé;f;ugt rcgse%)%d @{/dgth%ﬁ &uclew acid

afq{g u%go Ala Ser 'S¢ ] )
Hi s S9AUengess seqyegegpreoding opgor Jue SPSTtapplmpeptides, in
Ser fRirticulyse Mhidedftent ﬁ{aﬂeirfhﬁ)r%p&mb@wﬂ?mﬁ’r 0 Leu Pro
Pro Pro 405 410 415 Pro Pro u Pro Gu Ser Ser Gu

Asp Pro Thr Ser Pro Pro Qu Pro 420 425 430 G n Asp

1. eu Segolypeptidsemchiddd ysmigisic Gtid ridleculy scdvedingtc0anir «f claims 6-10.
Gy 435 440 445 Gy Ser Leu Gu Ser Asp Gy Cys Pro
Lys Gu Pro Ala Lys Thr G n 450 455 460 Pro Al a Val

12a] a Arectpy eomprisingthe aueleis) agidanglecyle atgordingdo iy ofglgims 1-10.
465 470 475 480 Ay Gu Ay Gu Arg Lys Asp H e Val
Ser Ser Ser .Pro Arg Prq 485 490 495 Asn Arg G u

Bay ﬁ}eo"e%ﬂf OE-@%J%é?’ %Pgblfrﬁ exprgssing the pelyeertidgad claim 11.
500 505 510 Ser <210> 53 <211> 502 <212> PRT <213>

141 'Ah&t%lell %81915991%& the vector of claim 12 or 13.

15. A method of preparing the nucleic acid sequence according to any of claims 1-10,
said method comprising the step of generating a double-stranded nucleic acid
molecule by annealing and extending a set of suitable oligonucleotide primers, said
primers comprising nucleic acid sequences of any of claims 1-10; and optionally
repeating this step.

16. A method of producing a polypeptide comprising a MeCP2 protein or biologically
active fragment or derivative of said protein or fragment, said method comprising:

a) transforming a host cell with a nucleic acid molecule according to any of claims
6-10;

b) cultivating the transformed cell under conditions that permit expression of said
nucleic acid molecule to produce the polypeptide; and
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<220> <223> fusi on protei nK63999PC. ST25. t xt <400> 53

Tyr Gy Arg Lys Lys Arg Arg G n Arg Arg Arg Pro G n
weRe7E3p7§$y 1 5 10 15 Met Val Ala Ay Met Leur@@/yP1i066/003203

Arg Gu Gu Lys Ser Qu Asp7Gn 20 25 30 Asp Leu @n

Gy Leu Lys Asp Lys Pro Leu Lys Phe Lys Lys Val Lys 35

40 45 Lys Asp Lys Lys Qu Gu Lys GQu Gy Lys Hs Gu

Pr o &YadptiBhallPregobirigihépolgpeptilea His His Ser Ala Gu

Pro Ala Gu Al a Gly Lys Ala Gu Thr 65 70 75 80 Ser

Gu Gy Ser Gy Ser Ala Pro Ala Val Pro Gu Ala_Ser
17A| a B@rmgboab of dgmpﬂ@ whaseigithe gsy calt is aqarpkaryetiq gedl, jiy particular a

%ﬁﬁ MV & pogTtivebRctdRA cbflSmbldlpaiidhldd @ Hdherichia coli

Leu u @y Trp Thr Arg Lys Leu Lys G n Arg Lys

115 0 125 Ser Ay Arg Ser Ala Gy Lys Tyr Asp Val

Tyr Leu lie Asn Pro G n 130 135 140 Ay Lys Ala Phe

er S r
18?58 %ﬂlﬁ-_%gd @{:lagl Y7 L\SHCI%JH%E@I bs a]-\}réf c) Eélﬁotg\glugés( §ubi§&%ng the
Phe padypeptide tblﬁenwrlnghspnd_lﬁﬁnsl opartienla \yhaxmyl afiey step ) the
Pro
1 85 %e@ﬁge g égegrlgm?yésbn%?’rﬁra F;E)g of {eﬁ%ahyl“é) Iﬁg/?oiil%?:tenal
tWeArg Pro Lys 195 200 205 d y Ser Gy Thr Thr
Arg Pro Lys Ala Ala Thr Ser Gu Ay Val @ n 210 215

20 Adharleeiid Spostpnoinrsiieint murlgicari sifeneg bt any of

Pr o dBiyns@-10 in}ds!oxﬁd polﬁmptl@b ycdBrdingkqy claina 1 Thend24hagthaceutically

255&%?%%%58:0 ?txt Thr Ser Thr G n Val Met Val lie

‘Arg Lys Arg Lys 2SO 265 270 Ala Qu
Ala Asp Pro Gln Ala lie Pro Lys Lys Arg Gy Arg Lys

OD ro g%ﬂ?@o%ﬁ%)ﬁn@@od Vg’é'nel\éﬁ'veéf Qné\!lr@de%leﬁ)pﬁ{eﬁtdi\ldﬁease
Gu Ala Lys, Lys

Ser Wh‘@elﬂrsﬁldééqa% cgiwn@%ﬁ@ﬂmsvamg Embmeaﬂq? @cesﬁéng to claim

305 Bilé a3tarBactutivsl cbhpokiyien dbdording tdldind 19 to/@mabsiial.

lie Qu Val Lys Qu Val Val 325 330 335 Lys Pro Leu

Leu Val Ser Thr Leu Ay Gu Lys Ser Gy Lys Gy Leu
21340 Bae5method by elaifin 20,CykertipshSaeurfiayelaipmentad disgase $edue to a

é)e/f %ﬂ&t@gl{dgfgcg &pté@loﬁ%g’ t{gpu@?reﬁfgndﬁ od o MeC?%pamcularly

375 whgein the neurodevelopment dlsease is Rett syndrome.

22.  The method of claim 20 or 21, wherein said pharmaceutical composition is
administered at a dosage of 0.1-200 pg polypeptide per g body weight of the
mammal.

23.  The method of any of claims 20-22, wherein said pharmaceutical composition is
administered at least once a day or every other day.

24.  Use of a nucleic acid molecule according to any of claims 6-10 for producing a
polypeptide comprising a MeCP2 protein or a biologically active fragment or
derivative of said protein or fragment.

25. A nucleic acid molecule according to any of claims 1-10, or a polypeptide
according to claim 11 for use in medicine and/or veterinary medicine.
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G u ' Arg Lys Asp lie Val Ser Ser 465 470 475 480 Ser
Met Pro Arg Pro Asn Arg Gu Gu Pro Val Asp Ser Arg
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