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manuf acture of a nedi canent for treatnent of cell proliferative disorders
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VEGF (Jones et al Frontiers in Bioscience 4; D303-309, 1999). A therapy that

would reduce, but not eliminate the expression of growth factors at the wound
site would have significant impact on the healing of scar reduced tissue and
30 improve quality of life.

International Patent Application number PCT.GB99.01722 describes the use
of Egr-1 transcription factor in promoting wound healing. The present
inventors have now found that administration of a polynucleotide encoding
35 the transcriptional repressor NAB1 or NAB2: (a) represses Egr-1 mediated
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transl ation or other processes inportamd to expression of the poiypeptide
in a host cell, or a polynucieotide conprising both a region that encodes a
pol ypeptide and a region operably linked thereto that regul ates expression.
Genetic elements may be conprised within a 10 vector that replicates as an
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As a further aspect, the invention extends to use of a combination of a nucleic
acid molecule comprising a sequence encoding an NAB1 polypeptide and
another comprising a sequence encoding an NAB2 polypeptide.
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the termre e%é’qgtf{c?rbo%r% %}%r{r%}g@{]a%ﬁg!&m%cﬁfaﬂeo %%EF?/AQ]; eélﬁ}}gf gﬁéle' to
in the art partighjgrlydthe himapseareaess drsawibegorteye. AT Valk e HESCERRE t o
mngﬁrtﬁhal Bélow\hiHen t@ﬁﬁherwA#Tw @r_rﬁm%fzem&@bésp atle% t‘Jti'éhriatﬁ*ﬂ%5ﬁf§gI|@fe®t£It®§d of
ic ere_are many . e appreciate a pol ypepti des

of ten cont afPRIQAHES %N’ggicﬂrmg\%-han the 20 anmino acids 0 0 JA N 2003 WO
003®3014 9

The following illustrative explanations are provided to facilitate understanding

of certain terms used herein. The explanations are provided as a

convenience and are not limitative of the invention.



PCT/ G B99/ 02199 commonly referred to as the 20 naturally occurangAﬁnz[mg
aci ds, and that many am no acids, including the term nal am no acids,

be nodifi aHoiomoX14i ven pol ypept i de ei ther by natural proce%@ﬁ§39‘§‘@dh9 as
processi ng and ot her post-translational nodifications, but also by chem cal
nodi fication techniques 5 which are well known to the art. Even the conmon
nodi fi cations that occur naturally in p@)l ypepti des are too nunerous to |i st
exhaustively here, but they are well described in basic texts and in nore
detai |l ed nonographs, as well as in a volum nous research literature, and

they are we own to th se of skil art Anpng, t he known

modi fi cat i oné‘o@g Cvc\arﬂi;yr?&}“’ﬁ rggra_nsof "L‘\%ﬂpp 3 aege%dfe%‘s%hewmﬁée Hressent
i nvention arfeagrientsapisichhavie EGt1 eahyerigton re@ﬁ@éshh?ihbﬂmt y.acyl ation,

ADP-r1i bosyl at i on am dati on, coval ent attachnent flavin, coval ent

attachnment of a herre noi ety, coval ent attachnment of a nucl eoti de or 15
nucl eoti de o@ENE&ﬂCvELEMEMTegmemltyaMeaeata pblyaucigutideocomippisthgdarregadri ve,

| , |
i seh 11 de” bl Tekodts B BaPdeade, JtoH 'iynddieatac | RS, uiC rbgBatd o
formation ofrepleatione, tragserntiosn cwf tiepsiagpat eFmothert progasaesorimportant to
gammacar boxyé%?ééé%n HIRRESYOIGhstide EP!a e e, fo?fa{f%b\ﬁﬂucléafmé)ébﬁh@ws%

i odi nati on | at 1 on, ristoyl ation, oxidatjon, prote
processi ng) t{mB@rfﬁS 3 Htat&ﬁ\cnée%ﬁw%wmt er%h@ﬁﬂ"b@“@@l‘bh@ﬁ%ﬁ%ﬁto
SU' fation, tthaﬂlﬁé@ﬂa@‘%eﬁpﬁbs@cﬁﬁ &thétﬁ@@leﬂﬁeﬁ@ f‘riaya@edéohmr&b@ﬁ RitAf sch
gi nyI at i op % ub| Ltination. Such r@g r}s are we kno to
endDbTof s o, Bt (@0 AR ik o il AleimeRE: Y71 Bre 2 areRRI o
I [ t erature. Byseady lpdependémtr bfytmaohmhcéﬂi gandinie. caThaylsmagI ye acoyhmisenh,

i att achIRh ool | elnodR MEERRALY vl 88 Al BHULF MRS fodisgliiues

hydr oxyl ati on an r1nst

basi c t ext s,gen@ame; gt lﬂdheirmtafa&estaiml rtheTROWRE MERDINRE@USARh as

PROPERTI ES, i2oidtidul. eloﬁngan@rﬂfcﬂﬂkﬂBn iMb_dlhokt BEIM 117 Sl B P ifieIEMNXOT K
(199\5 Many det ai reviews are 30 avail able on this subject, such as,
f orl9%exanpl e,° "ﬁ@s‘@cg?om Bhe®I d, F., Posttranslational Protein

Modi fications: Perspectives and Pr ospects pgs. 1'! 2 in POSTTRANSLATI ONAL

Vork (1083) ;MO PaLleds &3 CoiEn fes hee Gsomhed  of B8BTS, Thots o

et aI , Pr ot@imb@mfﬁe@me‘ormatnmsxrtﬁramﬁe@nqmrw awnemgemus)mlmiaqjldﬁ;

Ann. %ZL? 663: 48-62 WD 00/03014 10 0 Q JAN 2003 PCT/ G
B99/ 02199 (199 't will be appreciated, as is well known and as noted
ab , that polypeptides are not always entirely linear. For instance,

pol ?/pgpti desDENTIDY, gen&halny irthe arresusl meofelaﬁemsmanlsét&memameuemnere
i ncl udin n 0CES \' n
i pul ati orbalHrRaieS SHlisHesE B nf Lot ot SO etifcboRERL sehigRUE" oo
brapched ci raeteaningd| lyyp epmipaeing thg slequeymmem theal aply identity radss Imeansnthe
natural pro n el t %tw?érh ns
can_occur an&‘e\ja?g?egf %’eﬁ%ﬁc@ rééltal E].’lgn% udin W%p%gptl dd ac 'J(c)drllée\&ddﬁ0
anmié® aci d sseweaﬁesms mﬁjcamwbﬁ) asrd@ermmeﬂ by Herinatch betwaed Stk kage
?TI) d|t pfcgm g%forsuem eewé?%&n gmlsjémn ncagn p@éyp@mgg?anaﬂ?i#g | E:Ccirhpatgtl@mag ggt
and such noo#”f’?e@é(%rﬁg yLB8 pég)é ég 61 988’&’?' r?ﬁs'tﬁlﬁe %‘e’éeﬁﬁéb
[ n?/ent [ Ond aBiosemiputihgr Infonﬂaﬁmmnd h?enamm@rdyectm Sahithr, eBiWueedof Academic

(0} epti des e l, f (0}
P onbeni ng. Eierstell, o 4 g" Ghoer &l is, B SBRvEAel DA Pl f i,
posA0 t r ans| ahiNbnandnGsiffin, dd ﬁdsf Hmmaperi?neee” N@Wrdﬁl’ﬁﬁ)’raﬂ&%’ PEURNGR the
NHz- t erm nusaBysREnARIR&flar j 8@?’ VBH ngﬁjﬁ . (@denfB PRIYSSMYST: &nd he

use of both the” net HI oni ne-con ng an I oni nel ess a]giltg Effﬂm nal
vari ants of Pa@Ugas Analysis PrmernGeaRskdn MTﬁ@d RANETEUAL ¥ 0 RSt [ ina

ﬁgggpggt 'b deepif%sgnwéw vohe ggnqe CanqAIhnmtr@re Mtlé nug}ﬂﬁigﬂtrgﬁgfeod%oﬂoymasu@Sand
Yy S i ns

Tatont Dot higRhiis hattein g db. S poveShuad SefneReed, Jhe RIS,

celd5 post t r awell &howmaio mntlled mmartsn(Smp@wwyAraaanshe Motk dularaBiaogsi weral s

present in the polypeptide am no acid sequence. For instance, as is well
known, glycosyl ation often does not occur in bacterial hosts such as, for

exanple, E. 25 coli. Accordingly, when glycosylation is desired, a
pol ypepti de shoul d be expressed in a glycosylating host, generally a
eukaryotic cell. Insect cell often carry out the same posttransl ational

gl ycosyl ations as mammalian cells and, for this reason, insect cel
expre55|on systens have been developed to ~express eff|C|entIy nannallan

. . . Y
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pol ypepti des synt hesi zed reconbi nantly by expressing a polyngc gg n a

host cel | Ww&gleANES) of poiynucl eotides or pol ypeptides) as gdigch®igdes used
herein, 5 are pol ynucl eotides or pol ypeptides that differ froma reference

pol ynucl eoti de or pol ypeptide, respectively. Variants in this sense are
descri bed bel ow and el sewhere in the present disclosure in greater detail.
(1) A polynucleotide that differs in nucleotide sequence from anot her,
reference pol ynucl eotide. Generally, differences are limted so that the
nucl eoti de sequences of the ~0 reference and the variant are closely
sim|ar oveHainjeaGd, Academity Press, org87; |$muarmalAnéI§rsrsoPam&7§E|GIMSk©OaweS in

t he nucl eot e h V, I y not

alter the a%ﬂﬂﬁ()ﬁ%\%’rgﬂﬁ,e%m de'%yé{oﬁe poF?gnstfc e%{/ \g&k \lﬁg a&%tg S are

limted to §hdehmr’0&ﬂmc§és SAM hi & Agpdied mthan48w107l’er(d<9@8)a Méthpéptl de

with the sagg EibRyEE ISR A Mot BRIEER RquiiRsAhdRkC R pe! oW
e nuc eot Z a qa

changes in sequence (0] rrant may e amno acid

seqgdence of age pof yaitrd & tharcodisglangd: ie Gasitier Bncangolipman.ebti M suth
nucl eoti de applige M amy, wso‘m (1988Y)1 Peefesried rﬁéf?ﬁddstw U@fé‘rmlﬁé'ddérhtﬂg%re

del et f d t t tid

et or ence. sBaanE, Balvet FRued Dald bR R ot st Atetbes o1 s
ij_nf ?m' no actaldstEgmine adntiyrasn oodified in efommnelepmgrapmpt Pdefen@dnmrabdjtw

i fferences c
i er enoes pitfal itk bR HRE RNy RERTaR) hASLGISIER Flht, HIF
vaffant y ante et Mﬁdé%@%@mgf@m pagkage (@everﬂuanﬂncﬁta@ll dngqu%més by
one’ or mre;@é@%ﬁ 4o[Hnse7 34’63&)30 EASHSP, eéuQ N, T ﬁ%%ﬁ&%ﬁiédﬁ%?aé Fons,

whi ch may be resent i_nation. e invention rel ates
t her apeut i cehngcMO@cn@&/&@M%Wﬁp&:m e corrprl sing a sequence which
encodes an NABL or NAB2 pol ypeptide, or a conbination thereof. The

i nvention r to ther e f 30..fra nts, of

ol ynucl oot 1SR ATETh Tk RTeBREY oS, 13RS of omiiny HeB RO nBra RS 69 an
NABS or NABthaiolfyibepcursen raturearit has desin changedl pnuemeyeddosedsiengmahhi ch,
b1 ol ogi oa f’%@@??’ﬁ%ﬂfﬁ% For X s fiGafF ockURRIF poNARICIEHiRG or £

equi val ent BPlyeepHd %!WHMM %ﬁﬁeﬁklrﬁ?éﬁ"%@@@mé@ ifbdtst nayral Sfat@ IS NPAN
2003 WO 00/ 6gghfed2 W&@@é)ﬁ@%&?nﬁuegh@e dr ;SIEH ;be;mh@e Qﬁiﬁréwmsfrbtrulth@n

ddi t d/ t wh h NAB1 NAB
o AndaChofeh SRl Al SRR R E DEXhR IRt R, e
peR8ons 5 shitdied Asnparhef ar folloRingy isotdtiont sdels pelwmdlemldmaﬂambe iBad to
t i pt
Such a5 MRV ?ﬁﬁ’"ﬁlﬁﬁe%*'dﬁéﬁﬁﬁfcﬂiﬁgﬁpo%%ﬁfb?@%@%ﬁ’sgf oot TRBH fusion K4
t echni ques. PIOBINSNANFhfOLBropagationcer eXPERSSIIN: Ita finstd forsingaacat r liRled

DNA may be ismat@adpagn@éle@tﬁj&e Aoh@H j@fne'dt tonamebq)dlvﬁua@aueeobewemes
anti -sense strand

eutic us de IS |
capabl e of BUPRGSARIRE 40T of Yeblors, e bentregisethitagst crlhan plre it "
repbessor pnmt\elncnieabrgérasmaundntroﬂ@cecn ihtee Moshj aadls o beltaneear eth Witnde
pol ynucl eot i [ Vi r i é}l@ﬁl or
NAB2 pol ypeg?f%lag%r %Qg%[gﬁA# ﬂl ﬁuldngg ?EW%de)rg€#§%at%e |Scﬁ§g&§]ct t he
i nventi on adedaudse ithey wauldiephible imetheir naturally occurring form or envuronment
which are not naturally occurring compositions, and, therein remain isolated
polynucleotides or polypeptides within the meaning of that term as it is

30 employed herein.

POLYNUCLEOTIDE(S) generally refers to any polyribonucleotide or
polydeoxribonucleotide, which may be unmodified RNA or DNA or modified
RNA or DNA or cDNA. Thus, for instance, polynucleotides as used herein
35 refers to, among others, single-and double-stranded DNA, DNA that is a



Pol ynucl eoti des of the present invention which encode a pol y@g&twoﬁh NAB
1 or NAB2 may include, but are not limted to the coding seq C 3\IABl
or 20 NABMO@P9I9epti de, or biologically active fragnents t hEFESBIGHES, the
pol ynucl eoti de may be provi ded together with additional, non-coding
sequences, including for exanple, but nof limted to non-coding 5 and 3
sequences, such as the transcribed, non-fransl ated sequences that play a
role in transcription (including term nation signals, for exanple),

ri bosonme 25 binding, nmRNA stability elenents, and additional coding
sequence whi ch encode. additi onal am po aci,ds, .such as thoge ich provide
2ditional f T ARSI s el elaniRe cegictEr e Siveler AoHblEr a9l Filande,
but are not stramdextiregionposingles|zat Hdablessnpmded RINA, shd RNAItdt igenirtfrer
NAB 1 or NAB it agural | ﬂ§§ [ g c el ~mad | N
accordance V\ngft %ngrhéé %gge%%i'@é,é_(f eeterrnéﬁ’qcs)’l 3‘3(@?:‘%'&?’.'%@%%?88?9{&"&9 DNA

pol ypept i de"aad RNAdhatmeynbe stngipssiearsigebby meteetivickly, dolible-straidede oa
sequsnce encobidiganaglyRePL i dbate NiBLilic NARE: abl8|d-SrMARE FEBRASES 1n

pol ynucl eoti des . nclude a single continuous region or nt1nuous 35

regi ons enco@fdionhPougiestidel g fused hgrsine refais efa Upplestmndast sggianad
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editing) together th additional regions, that._ also ma} (iont n_ codi ng

and/ or non- C'S‘él‘l’!/nt(}egI eﬁ@e%‘.’m?h@%?“é’gﬁn?r frﬂ%ﬁ{ﬁed'ﬂmf e %@1‘ e?'elatlli’eeéeg'Bn
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appl i ed to pdl P meedifigddasest | hes, BN FNAS (wikrbagkRanasamodified foRi s
regard are vetabiif} orifbabtied feisdrisobrd MpoghatrRBEAES 0AEkhAP o G eatbhdes by

nuck goti de sHbsti tut | ons dehﬁé‘ons %Nﬁddi tions. The subgtbi tutions

del e¥ions or A&t ti %reﬂﬁ9r'i V8 ePo of HBTEMRNG disHR .afgs"rﬁé'c(}a??ants
may be al t erigdsing, codimodified nbasesdisnghr egi tritglated Huades, Aot eaatd gust twot he
codi ng regio r.odu !W? IV, NQLHRPNSe i in jrd
substigt ut ?on%,?argg?égltoi%%s%?rl a d?étrﬁlés.&Fﬁﬁteher_ ppiéf g\rérégngrnbddi ?rte??lsl % t he
i nvention ar@RELiAtee taata gesatvadiety of meodificatisshavabeeaamde tg DHeaNd hei r
entire | engt RNIpOthait RS oL SR PUFSEE kRGN RERKbEE Df BRMIIAGhé fet. atheo

aci g, sequencge descri be Q.erel nbef ore anld gglﬁnucl eotjdes which are . |

con%? ement arS‘P”PoPQ[Yé}H’C%& \deuepelt [S4&EPIRYEE %&%‘W&W%’@F&éts &{]rﬁ?&?"ﬂ?%l‘yerred
are pol ynucl emtyindaticaliyadr natpboltally medifed fdrats of patynuekstid8sYas cezit asal
over their i t nucl.eehh de j - t] of
the. present e, Efieti' Refd, Bt AATHRC RS ToriataBRARAL "6 Gl RER, bR

i dehti cal ovieeluding simple @ad engiMex callse iBtarealia-e Balynuelgptidey qspleees ed,

and among_t hgssit Bafynuellotiby MW RifeREdRSIaWIGOAALIdRRIdnOSe W Lh at | east
95% are especially 'preferred. Furthernore, those wth at | east 97% are

hi y preferred anong those with at |east 95% and anong 30 these those
with at | easPORFREPTIDES] edsus8a%herdinpandludes adll yoypptidepr 85 efesedbedi t h

. . . ; ;
Fespoct, mor SO0 U SRR SUELTR AL Arren R bad ok aap: el 4, Ben
retai n subst@esdrinedyint inausmrable texbipdoeks ahdmtheo publicatbradnitihetart. adn thie
gg} ggglzlABl AntdRBZhEULMRGOUSE] FERRAES rOier i8S Beptidh & PO mMRIng
30 two or more amino acids joined to each other in a linear chain by peptide
bonds. As used herein, the term refers to both short chains, which also

commonly are referred to in the art as peptides, oligopeptides and oligomers,

for example, and to longer chains, which generally are referred to in the art as

proteins, of which there are many types. It will be appreciated that

35 polypeptides often contain amino acids other than the 20 amino acids
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accessi on nunbers W47007 The present invention further relates to

pol ynucl e¥0i0tex14 hat hybridi ze to the 5 herein above-descr PEEF&B3¥BI®hCces.
fn this regard, the present invention especially relates to pol ynucl eoti des
whi ch hybridi ze under stringent conditions to the herein above-described
pol ynucl eotides. As herein used, the t& m"stringent conditions" nmeans
hybridi zation will occur if there is at |east 95% and preferably at | east
97% identity between the sequences. 10 Preferably the sequences which
hybridise in this manpner to the sequence of the invention encode a

pol ypept i deCARMRY tRETBHD IR AT e 24 neturglivyfooueing ramingacigtae and that
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t her apy, thgg%‘rf(caigog)g%q\/\hﬁ@%%é?’%ﬂeﬁﬁ%aﬁgg ﬁ%rH%an cffhgm%%fgt Eoggmgssary

to direct RNAMaEPHn®fasysting,t I’F@rnﬁattqramfcmypmglutmnam arformylation, b@animao, | f

appr opr i at eca%‘ﬂ 5t.eﬁeggorm aflbn CeM ra%'ch?P%rﬁ%}wcﬁﬁderﬁE% nigdﬁmr%ncer S,

gref er abl uman er sequence froma ene a gene
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transcri ptl onal_contro sequence maa/ rovi ded cloned into |ca
pl &2 d veciadifications, @lucgwrbu lgidl pttag me@m@lfatmnwm@cﬁﬁﬁ 9 a 22)

or may be ceﬂ@mmﬁ@@cfdr ﬁégl@lv@s | RRrexRaRSMahe ADP-fosprtisRPidreipbiamteof
wel 1 known, aPéJerels%Pl edplrno?noé{ %asm texts, such as, for instance PROTEINS -
STRUCTURE AND MOLECULAR PROPERTIES, 2nd Ed., T. E. Creighton,

W. H. Freeman and Company, New York (1993). Many detailed reviews are

30 available on this subject, such as, for example, those provided by Wold, F.,
Posttranslational Protein Modifications: Perspectives and Prospects, pgs. 1-

12 in POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS,

B. C. Johnson, Ed., Academic Press, New York (1983); Seifter et al., Meth.

Enzymol. 182:626-646 (1990) and Rattan et al., Protein Synthesis:

35 Posttranslational Modifications and Aging, Ann. N.Y. Acad Sci. 663: 48-62



to the NAB1 or NAB2 encodi ng sequence, and al so polyadenylatlo

recogni saBlOD0{030Ithe subj ect to be treated, such as , for exHFpFRER
correspondi ng sequences fromviruses such as) for human treatnent, the SV40
virus. O her transcriptional controllin? sequences are well known in the 25
art and may be used. The expression vec @rs may al so include sel ectable

mar kers, such as for antibiotic resistance, which enable the vectors to be
propagat ed. 30 Expression vectors capable in situ of synthesising NABL or
NAB2 may be i irectly physi cal nethods.
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20 The vector may al so include transcriptional control si gnal &t@ id 3
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30 In addition, the constructs may contain control regions thatlBedANa2@83as
wel | as engender expression. Generally, in accordance with naga/Bg%,c())g’]rgtgnl y

practi ced™r¥@Ydres) such regions will operate by control PFH

transcription, such as transcription factors, repressor binding sites and
term nation, anong 35 others. 0 8 JAN,2003 WO 00/03014 19 PCT/ G B99/ 02199
Vectors for propagation and expression nerally wll include selectable
mar kers and anplification regions, such as, for exanple, those set forth in
Sanbrook et al., MOLECULAR CLONI NG A LABORATORY MANUAL, 2nd 5 Ed.; Cold
Spring Harbor._Laboratqr.y, Press, .d .Spring. Har bor York (1989).
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yeast cells and Aspergillus cells; insect cells such as Drosophila S2 and
Spodopt er a Sfesednpy;beapbtainecy stansgdact clonirgHerocederesKnawnaeAne ETSonBHK,
293 sand Bowegkiiigaliaipewmree! |'s; and plant cells. 15 The foll owi ng vectors,

whi ch are commercially avail able, are provided by way of exanple. Anmong
vectors preferred for use in bacteria are pQE70, pQE60 and pQE-9, avail able
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Exanpl es of ofdhe onwention asdedaribediip dedaibbelopf. t he i nvention incl ude

expression vectors in which an NABL or NAB2 cDNA sequence is inserted in a
pl asm d whereby gene expression is driven fromthe human imrediqaggwg%rl y 35

cyt onegal oviffRlgnusieelides obthenriesent inyeetomyhisiueredds atRalyperiy ho1
WO 001 03014 G (NABSB ndaNidiede b EHre @t%%i@&%&hé%diﬂ%&@hueﬁu@ foreMpIBEss on
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25 binding, MRNA stability elements, and additional coding sequence which
encode additional amino acids, such as those which provide additional
functionalities. Polynucleotides of the invention also include, but are not
limited to, polynucleotides comprising a structural gene for NAB1 or NAB2
and its naturally associated genetic elements.
30
In accordance with the foregoing, the term "polynucieotide encoding a
polypeptide” as used herein encompasses polynucleotides which include a
sequence encoding a polypeptide of NAB1 or NAB2. The term encompasses
polynucleotides that include a single continuous region or discontinuous
35 regions encoding the polypeptide (for example, interrupted by integrated
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A preferred fusion protein conpri a heterol ogous region from
i munol gl obulin that is useful to solubilize or 35 purify pol ypeptides

Cel I s typi c@rbferidteamboginianitdanttaid fespeentmoreegst,i am polynucleotides which
encode polypeptides which retain substantially the same biological function or
35 activity as the mature NAB1 or NAB2 polypeptide encoded by the DNA
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chem cal neans, and the resulting crude extract retained for further
purifi caM@p/03U4robi al cells enployed in expression of pr8EEGERIRAN be
di srupted by any 5 conveni ent nethod, including freeze-thaw cycling,
soni cati on, mechanical disruption, or use of cell |ysing agents, such
met hods are wel | know to those skilledfn the art. Mammalian expr essi on
vectors nmay conprise an origin of replication, a 10 suitable pronoter and
enhancer, and al so any necessary ribosone binding sites, polyadenyl ation
regions, splice donor and acceptor site transcriptional term nation
sequences, s(g%legceﬂg%gr}dp&%g}@?g @4 Z@&né@aﬁe@%}ésssma@umb@rﬁe@é&%y f or
expr essi on.ankbUEBBGpy.epari ng NABL or NAB2 pol ypeptides for use in the
invention genetically engineered host cells may be used. Introduction of a
pol ynucl eoti des into the host cell can be affected by cal ci um phosphate
t ransf ect i orhe pEseddryertionidibere telatesntsl polynoaleotidesdhatchyhridize to the
m ¢f Oi nj ecty HR; (alpl! BRI~ ' Lon, el o] j
't haduct | g, SRV Coorbblo SERFRREEE. 3 TEbaRt e, BRI B o1 her
net hods. SREPes@iModelaiee desalyeucipatidesywhidhdaykridia®onader y stiingeat s,
such as Davighaord to 1RANEFMEALENS. dAINBEEQUAR RIS, ASLRERIN Ady
Sanbr ook et al ., IV%ECULAR% ONI NG A LABORATORY WUAL% 2nd Ed., Cold
Spring Har BBf EHBorsitRgsNprerditions] gneghs Aybadizatien willyocqurggdhereris ght ur e
pr ot ei Inls caeahegs%pra&&s@Ieferablysfart]mebbslgiml identiy ﬁi@m@éﬂ\ ahia0§$chL$erﬁie§h as
cells, ct or. oth cel.l.s under the control of appropriate
?ﬁéam er s PERTapYLRRE Fooendte, At pifioRe NI, HEnERE ik aohuSimalce
such pr ot eithe ingntiprRENsodiera potyplapsiniet havibithe dnalbgicat activity hEN2®B jpoesent
invention. \\gghopriate cloning and expression vectors for use with
prokaryotic and eukaryotic hosts are described by Sanbrook et al.,
MOLECULAR CLONI NG A LABORATORY MANUAL, 2nd Ed., Cold Spring Harbor
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t pol ypeptide is denatured during isolation and or purification. 10 For
t her apy, arPdéipRicleotidéBIorense dh rthepgerye ticdrapli agpece @f ithe tilnerftionnmal e

ecomt nante XGGRA" oid BP AL ACE: ) VST QIEE U0 bt oot oh 25

MOLECULAR @xamplies oAwhiciorra erefl kwowain tiendrtEd. , Col d Spri ng

25 An NAB1 or NAB2 encoding polynucleotide may be used therapeutically in
the method of the invention by way of gene therapy in which the
polynucleotide is administered to a wound site or to other tissues in need of
healing in a form in which it is capable of directing the production of NAB1 or
NABZ2, or a biologically active fragment thereof, in situ.

30
Preferably in gene therapy, the polynucleotide is administered such that it is
expressed in the subject to be treated for example in the form of a
recombinant DNA molecule comprising a polynucleotide encoding NAB1 or
NAB2 operatively linked to a nucleic acid sequence which controls expression

35 such as in an expression vector. Such a vector will thus include appropriate
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above) an NABL or NAB2 pol ypeptide may be adm nistered at the t’

woundi ngveite/H®id as an NAB1 or NAB2 encodi ng nucleic acid MRI/ERITEIN
transcribed and translated to NAB1L or NAB 2 at the wound site itself in a
20 form of gene therapy, or the transcription repressor protein itself may
be directly adm ni stered. Thus accor di’ g to a further aspect of the
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her apeut | EntEy VEATRE: - SBuRnfarnfUbRS Hefhe e i BRARter Miltn gormy

bi ol ogi cal lnplta:étﬁ net pniythmisenheneefneceseay tpANirecioB 09/T@BASEH@ANECT/ G
B9§/ 02199 EQH%rmthié&@té BHE bl ﬁ%%ﬂﬁsbnatteh%thé}v&ﬁgrh BF 8Yh ﬁ he use

of an NAB 1 or '}M or a Oﬁ%ﬂ actlv ragnen er eof ,
for use i ns?%éeﬁqeéat mefe%@mersmﬁdpr ffel@ing Hé‘ﬁlqrhﬁrorﬁmﬂé segéan%r ei n,
the term’ Né&lamurh@&gm ycnemabwda enlcc\lvméﬁ&sn prcéw le)(pﬁz'@@ed Wmma?rently
produced NAB activ

r al thetl b i ca I
pol ypept i d&" aﬁ‘so 85 bB‘P z i J‘FRTE BPm&e‘rl | ves 80 “ ”bPB‘F%Pﬂ%I |y
act i ve fragrentiers seitable anthiy aegamnt are ther CviL iniareddatd emmlglp:vgumeroftheal d

185 nent o *a*%‘@%‘fﬁﬁﬁﬁﬁésﬁa%%%z i Gl A ot Sy SR v
teéhm quesptareokers ot hetrayiral LERYBUchoasNiBBeant theeRafiorsaredmaonisds
fragments apgder éH&%éﬂ%ﬂo&hSﬁéﬁf prfo%otéﬁse s'u'&hté'éetﬁehﬁfo@% rHétaH&ﬁndrféYrﬁPt ' on

may be extract ed fromnatural sources hods known 1 n the art
met hods i nETQEH‘éeﬁurl fication by nmeans of sequence speci fi c DNA af fi n| ty
chr omat ogr aphy using net hods such as those described in Briggs et al)

, i bi nd | d
PiBoon: ses NRBYILEIeqtE, seiRERgs ot rremIRlondl <orbEl PauERs B et hoas
of reconbi penvidéaNAioredhnotogy rlepbmbleoplabmmr\tec&tsr deasedi bodcaboessialle by
expr essi O”a{/&l é |§§Jnko% Cguéhhﬁs%%ﬁﬁﬁi'%ﬁ MW(?{ geﬁat Ly&lapie the

etl ca uce

pol ypepti des e i nvention can by conventi onal
pepti de syﬁ‘(aﬁéﬁﬁj%@stOUﬁBe‘PrRP"PﬁU@mOlfW Inew, @Iué’ﬂ"é@eq Brogedyrest fragnments,
anal ogs and derivatives of NAB'! or NAB2. The terns "fragnment"

" ivati d I h t i ly th
<Affe. b ol odhe dector BRvoRser Mabey rBgecBTenah Eatiforaats ShalimERs hal og
i ncl udes aNgBbrat diABRhiertcoding beedi®nmet i ard ealsby polyedengation  sigsals,
grOprOt ei N DY léomprtﬁﬁ“%ﬁb\%t%t 'b&e t%‘té&%e ?ebyggpt irge- X Hﬁ:térﬂ%'ent
erivative or an (0] epti de one OI’ nor e
of f{he ani ﬁ@rre%m@dlegu mgemees §mtwrﬁ1§eedsum HSafcrohgma@etieetm

non- conser BEMoAFTs. 2otier ahSIfbtidNaP toRROliMg 3c§OBABEY 8t WEI Rﬁo@ﬁnm the
25 art and may be used.

The expression vectors may also include selectable markers, such as for
antibiotic resistance, which enable the vectors to be propagated.

30 Expression vectors capable in situ of synthesising NAB1 or NAB2 may be
introduced into the wound site directly by physical methods. Examples of
these include topical application of the 'naked’ nucleic acid vector i an
appropriate vehicle, for example, in solution in a pharmaceutically acceptable
excipient such as phosphate buffered saline (PBS), or administration of the

35 vector by physical methods such as particle bombardment, also known as



0 8 JAN 2003 WD 00/03014 25 1' CT/ G B99/ 02199 residue) and sucﬁdfuzstituted
am no acid residue nmay or may not be one encoded by the genet 2083
(ii) one MO UHBEH one or nore of the amino acid residues i REIT(fEY03199
substituent group, or (iii) one in which the mature pol ypeptide is fused
wi th anot her conpound, such as a conmpoy d to increase 5 the half-life of

t he pol ypeptide (for exanple, polyethylene glycol), or (iv) one in which
the additional am no acids are fused to the mature pol ypeptide, such as a
| eader or secretory sequence or a sequence which is enployed for

P agmencs, s, 40f, JBEiGoRR, MRERMINS oo Bisw AT i eeBsr 10
t hose skil | das¢nbechian lbtpdteotmumber 83CH0MG & nbicdi imert partictesg spckfaargsid
vorLont s, o Bohlesealdtneins 1608 S8 eablr Qo AR BRI KB Y

conservative am no acl d| ubstit ons are t
substi tut e Bejnieneaetiate e gurface abdheg pepnddsitarye - anskineselignibyonganaacifd of

l'i k& char aca%@hgidecxsﬂdéfm'?ﬁ%réys&@%ra% m,&%gaﬁw&.substi tutions are the
repl acenents, one for another, anong the aliphatic am no acids Ala, Val,

Leu and Ile; interchange of the hydroxyl residues Ser and Thr, exchange of
t he acidi c Otserdphgsiéabnetiod Wf adrpittistetihg ahebBNAe@livectig tanttde reeipighies

fmong the a5 BUASeRhd S eREal Syt I B BR ey orrerred 1n
this regarg are variants, analogs, derivatives and fragments, and variant s],c
e Dor ypept | QuABT G RAE?, oh 25 PRI B @ddihce Ry AR B frefady e, ©

or 'no am nothinyepiian mas alsebe geatinistared bydarans @f sielivadedectprs. anhese

conbi nat i oninchsdeeaideliveref&ittd saomag ddepsRiras 8r setr@NFusSEORlYy VEERRS
addi tions aBd del. eEl ons, which do not alter the properties and activities

of the pol yPBR¥P Lt @fthe present invention. Also especially preferred in
this regard are conservative substitutions. 30 Particularly preferred

fragments a i ol.agi.cal Ly, [ rag ey | t ich. r LD the
worad heal | 035 SSEPYFA dbyRek VESREPREKE 1Bl (IARERE' B Dby

00/ 03014 PCiP@RIY 0oy &hiies golopgein théeyt.and pol ynucl eoti des of the
present invention are preferably provided in an isolated form and

preferably are rifi o honpgeneity. NABL or NAB2 pol ypeptides for use
Pt b pr os B NRE GRTARR REPAND NAEE e oI SRATEN G AT RE P e aUmERteT S

pol ypept i deto the wbuma gite dly heans om%ﬂsfd)emteblgnospbeﬂsr skl calls limclatic $eUs

orayer b y HERSRR B0 apk BLYeBl RS el R iR b, Mt Rce 450 ©
i dentity) t ntrdeicpdlypepne danstauvatiesdsdamyn bethehartefollaveakbyrgront ©f

i ncl ude porEH&%né?BrrﬁHHQeﬂQlirYE@ltﬂirggfr&ing\‘agﬁﬂ\ {ethelQigje@n of the pol ypeptide

10 generally containing at |eas ant n cids and " nore preferably at
| ea)st 50 i am no aci ds.

Expression constructs such as those described above may be used in a
25 variety of ways in the therapy of the present invention. Thus they may be
directly administered to the wound site in the subject, or they may be used to
prepare a recombinant NAB1 or NAB2 polypeptide itself which can then be
administered to the wound site as is discussed in more detail below. The
invention also relates to host cells which are genetically engineered with
30 constructs which comprise NAB1 or NAB2 polynucleotide or polynucleotides
of the present invention or genetic elements defined hereinabove, and to the
uses of these vectors and cells in the therapeutic methods of the invention.
These constructs may be used per se in the therapeutic methods of the
invention or they may be used to prepare an NAB1 or NAB2 polypeptide for



Fragnments or portions of the pol ypeptides of the present inve t o_gg‘ *)
enpl oyed for producing the corresponding full-Ilength pol ypeptr e NT?QP) i de

15 synt hd¥@ 80/030Heref ore, the fragnents may be enpl oyed as PCAtE@M¥a1%t es for

producing the full-length pol ypeptides. Fragnments or portions of the
pol ynucl eoti des of the present invention may be used to synthesize
full-length pol ynucl eoti des of the prébent i nvention. 20 The invention also

relates to the use of fragnments of an NAB1 or NAB2 pol ypepti de defi ned
her ei nabove and fragrrents of varients and derivatives thereof. s In this

regard a fr ment a pol ypeptide, haying.an am no acjd sequence that 25
entirely isUthd 8GR hﬁéé) i ‘%@fhcﬁj& Oérfre (H?VetWQna‘g?‘?ﬁf'b@tgi o SERpiencietait NABL
or NAB2 pol yglepti des and variants or derivatives thereof. Such fragnents
may be "free-standing”, i.e., not part of or fused to other am no acids or
pol ypeptides, or they may be conprised within a |arger 30 pol ypepti de of
whi ch t hey Tbenvectpamayrbe, egjroexarwl@n goppsingkdresterian singlar gerdouble-

pol ypept i destrértreoog)ﬁégwe% aSHRedr foro%%freegrréna@osw/r %frftgﬁﬂ'orr 2 YeQd

singl e continuou ers severa

within a sidgpending gléporwvwegr itae . vecger rméeatrﬂ:eadm@r&teraﬁi pirreptéy rafdthe

SE‘“SSLTE‘?PLZ%E’@“?LS?%‘ fe ol ”E‘?EEFV“‘“BS"’"S ) 1 O IS PR LB "

host » Svhess o ePempings N§§ p%?fpcé%g@twmggv'a%mrcreasrsr%@seét@rerbgous

pr e- ansl prax—epeitryexepbndee' rrcwyoansarrbfb%ecbdabtuctythﬁvambr@ bﬁbﬁ?nblé czfnstﬁa]gtetdh
nent a n | 10N use 0] carpo erm nus e
ront . el alRissiE Riksafe Rh BHERE dic2fet TRE AL SRl npinfkhed

he ei n) refprosedorashe Many pasmids povd dthes adniag farsl expesisjgrepectbes dhab

fusion prot e f tade

S} on Dr ot g HELELE In TS QBRI AREY AR A Rechl i BBRrel NEAAM A0

preferred in this aspect ventlon are fragnents c
st ruct ural ’iﬂadflrﬁ(\,’?l'%w&ltoé'f‘@srq glskdd iniherae pol ypeptide of the present
invention. Preferred errbodr ments of the invention in this regard i ncl ude

f ts t 1 ha- hel
bl sheot GRBCHAYaLRRELS fsEPrisaiapa BB 1 F NABiPelibrfir e yfitns,
coil and coinvehttomcomprisgi msaltity doojpdli regonsezffentise fbydxpmlseimncmraegosms

2l pha amphi el BliGel AReRct BE' fRRRILATIONS bESOiRRSsed | atihbanaedians.

surface-forning regions, regi eni c i ndex
regi ons of B¢IGDH eprertber afe suepliesi bvé@eﬂnost rRied by arraaraehem%ttngons of

such fragmegder B’r"ﬁjx%lfe‘ﬁdbi@@\%b‘iorar'iﬁlftWrnﬁ@éhc@irﬂé@h@%bbvl ties of the
:;egpeptr de of the present” invention. Most highly preferred in this regard
fragnents that have a chem cal, biological or other activity of the
poI ypept i delnofcertaen perabedimeis i inv ehisi cegarﬁndhadire@omqsevma Hom spiavificar
activity or ov r S S I vity.
Furt ner  pr g aeedBho) §5s Amoiion, of rebbmBirrf NABRSGE NAISE 5080 s?’e%‘éfédm ai 1
antji geni ¢ oexnrmmgeav@edederrrhier@mrgssrnn jor @XPEaSSIRN pnb/srpecaﬁrbalm yyres af
human. 25 lgeid Idr Bot prPrBﬁEb? thd *E;éu éd&rﬂdﬁveﬁa'rﬁ&hlérlﬁopfe@éﬁéssahﬁbngam)ng

otéu pol y ucj eot | es enco af or enent i oned 8
@nucl eotn H§'bf€ha‘t’eq49b'3r|%Pzé’eP@rﬁot"gﬂﬁuéﬁ%oPPd&dL@?@ocf hgel‘ﬁ’f@sﬂoggr@'nts

palrtl cu: ar Itafmhrmﬁerﬁtbaradw&rﬂhdt afe adgto ThahipoRmé, ssakitentperatuie and
pol ynucl eot |

encode the MaREAREIVES, Avdulin ¥ Rnaraby Be b Bhapdel AR EREEnS o
t hose that inoludégpondstitotivé@ngriefiocibldekpragaiont\sctars thir s e praligsyRtic | n

further ombod RERARCRE e, AERAI ¥wh Bia! GHBBYLEToL IS Plogbagisdl 1Y,

pro&hyl actica inically or therapeutica use ri‘ants, anal ogues
5 deri vistthgest.¢ hereof, or fragnents thereof i ncl udi ng fragrrent s of the
vari ants,

A great variety of expression vectors can be used to express NAB1 or NAB2
of the invention. Such vectors include, among others, chromosomal,
episomal and virus-derived vectors, e.g., vectors derived from bacterial
35 plasmids, from bacteriophage, from transposons, from yeast episomes, from
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conpositions conprising the sane. Biologically active varients, anal ogues
or fragmeMPHV8304 | ncl uded in the scope of the present inveRGTErBY*%21PRe
invention also relates to conpositions conprising the pol ynucl eoti des or
pol ypepti des di scussed above. Thereforg pol ynucl eoti des or pol ypepti des of
the present invention nmay be enpl oyed iﬁ conbi nation with a
pharmaceutically acceptable carrier or carriers. 10 Such carriers may

i nclude, but are not limted to saline, buffered saline) dextrose, water,

gl ycerol, e I i nat i - Po | d an.

pol ynucl eot ?‘gggﬁﬁa@%&]ee%ggﬁg‘rgﬁjegg?% éﬁf}ghgége°s”é§té%ﬁ$fgﬁ%l ﬁﬁ%@u%ﬁfsoﬁ%dbasi n
conj unct i onbagulovisiges; ceap@ndyjrusesh ®uchhercape @49, 15vawipiaundisusedie
phar maceut i SATRES kN adaipi - | f J:

conveni ent %rgénnner ue% ? ,ef:c%vf?lvéoﬁilrutg g?ggtg]la E%_;%ﬁ% Vlisrpts %%%nﬁicfeﬁﬁ\)ﬁ?gfée%?nd

i nst a?ceEj aﬂ?ﬁiﬁ%ﬁ%‘b’f@nf@w t%ﬂ%‘&?,'oﬂﬁ; é%ﬁ;ﬁﬁuwdﬂ A dhﬂg@ud@mzd rftqmnatszﬁl
or gntrader 2P B cRedtth efsnefi o] pr, c : e
active agen!tmma beﬂg %%ni tere ko@grr‘lei'@ndj vi.dﬁgI%' aéugﬁ ??1 eC%tEablgéI Bhé
conposi ti on?h?#“'gfa IMaay, beusqd. [qr @XR{E5RIB0S " FHSGHE %’i‘%‘,”'tlﬁrtgfse?%&ﬁ@ of

i solt oni ;:_. 2theApresentinveatipnt I”(ée?ermlqs 'ahiypmc’mysbkatﬁlerwuhatrﬁalipt propayteal
application | r L Cire iLon

o bt ot s. 2| SRS BB BolbdigEs 8 e b st L Bt Bl R e P
sut ures andexyessiongn ﬂ@iﬁdegaﬁffcont ain appropriate conventional additives,
i ngpudi ng, for exanple, 30 preservatives) solvents to assist drug

penetration, and enollients in ointments and creans. Such topi cal
f or'mul at i onShenapPERRIAte JANAI SEQuUaARE MAYebe dRseed omal theaveater by anyrofekanpl e

cream or oi Vérﬁa&;nbtf b@lﬁﬁﬂmén@gbapﬁé t?/&hﬁih@éls, %g@?/@l fd‘r@xahﬂ%lé?ﬂfose%lé@h
carrirers mm onstigut.e om, a u u |

fornul at i on,or%or”é Li%"&l?rp?[(t Ly a& I M@?{Lﬁeh}ﬁ%’? %’b%t %é%%%\ﬁel ght
of the for mdAilbh, 2nd0 BRi.;] ADOIROGHrING (84MB014aBOraRGY/ EBESI 0TI Spring

adgkni strat | 0 gg‘nv@l . particularly humans, it is expected that the
dainy dosag'élgrbeo&/éw of r@@?g ve agent will be fromO0.01 ng/kg to 10 ng/ kg,

typically around 1 ng/kg. The physician in any event will determ ne the

af:E ﬁalt hg ggzagmuwiémdm lsbqhenf®sh thei &aRe8sibpr vadtol lioplefdtile@ Ak td vary
W

, wei.ght and response of the part l.ar, i,nd dual’.. The above
dosages ar ealé@(r@ﬂ‘lﬁggﬁ ye’Eﬂreﬁﬁ'QRa\F&néré’é éﬁgég”%d?ﬁg 'Eng,d"lglvaIéQfﬂr'Qét,anﬁﬁ' a "
i ndi vi dual prstaeces dieet enRNgheranscriptawer m@pnieg_entaivgesofaﬁ@crgpmmemrs andd
su are w t 0 LR v i t S ecte
byﬁphe Ski | H%WSEEE‘B%%NB&‘ bl 151, BRPER BombHb LT PEoptdry el Boff fic
prol i feratitp andt tasuprosneteent fiondeopmbinansaexnigssias, angdethef G¥dAegarkspedt |

there is prpys Hrfindtdrd ahERHEMOIER! off@IMRATHI L PRsTBFRY 4ifi} BpraBsiABl or NAB2
pol ypeptide or a nucleic acid nolecule 15 conprising a sequence encoding a

NABL or NABZ pol ypeptide, together with one or nore pharnmaceutically
accept abl e pagendas, &gessibn constructs will contain sites for transcription initiation

25 and termination, and, in the transcribed region, a ribosome binding site for
translation. The coding portion of the mature transcripts expressed by the
constructs will include a translation initiating AUG at the beginning and a
termination codon appropriately positioned at the end of the polypeptide to be
translated.

30
In addition, the constructs may contain control regions that regulate as well as
engender expression. Generally, in accordance with many commonly
practiced procedures, such regions will operate by controlling transcription,
such as transcription factors, repressor binding sites and termination, among

35 others.



The therapeutic advantage of using transcription repressor pQq ejmﬁ 20@3
wound healing is in the deactivation of nmultiple target genes which pronote
20 accelwé?%{](‘}ge‘ﬁl“heal ing. NABL1 or NAB2 is naturally activat¥d/¢R%B&onse to
woundi ng and augnenting the natural response is also an advantage. The
treatnment is DNA based and it provides_a reliable and reproduci ble delivery
| system 25 Where an NAB1 or NAB2 poﬂ?nucl eotide is used in the

t herapeutic nethod of the invention, the polynucl eotide may be used as part
of an expression construct eg. in the formof an expression vector. In such
a method, the construct is introduced at the wound site where NABL or NAB2
is produced in situ. The constructs used may be standard vectors andl or
gene del i \)\mqtpr&olfeyqirepagaﬁunhaas éxpressions generaiyt oilt ﬁﬁdglaée?blg@tbﬂéery
systens a r [ nt_ j.pvent [ e fo

alpects ofalsstn g ATeales SRR ) S0, tof i, YRR oeCorfin

peri pher alSambeadkabt 6t c MRLEE HIARBABSEONING, A1 ARRRATIQRY SdAMUALY,2raur ns)

psori asi s,g4 nip Ot & Q- 0of i I N Oz 8 3014 30
PCT/ G 899/E0d21?96}%&'2'3?@%%%?%%%5@}%& 'Irjla sb%?%‘%a?@”'i@gii %@Pgswoﬂé ul ati on
of vessel (MPP).calcification and inhibition of cell proliferation in

cancer. As described above, NABL or NAB2 pofypeptides or nucleic acids of
the 5 present invention may, be admnistered locally tp.the site of tjssue
damage by MR/ CESRAINP RIS GRf PRICPEIE BEStSaI0T RHPHPIIAL ERBIFSSRPr or f ed
met hgd gf NieBil eryABR ingluldei bacteridl gelisdsatis dsssttaitoggcg:&.rwtaghﬂotmdnr\@.lt)&g\y in

ch the Egr- . : u n.the or
r@)an exprce%g's F%ﬁbt\%/)(e@?%efs ?Earén%gtfﬁaggg%@%&%ok@%%%telug 3@%%%%5?@%‘3' irectly
at 't he si tandldspérgibimetlisy ingenigellasushmeDeosamhilaspz endoSpadoptenacSiont

| nventi onhiBSRirhal bell QUMCHs! BAKSERS, AIUC!)7.a8Td BRECIL ang
conprising a sequence encadi ng an NABI or pol'ypeptide Ii a gene gun
for the trRowesRieldnoma gells; andiiank ¢alls. di sorders associated with wound

heal i ng. Further, there is provided a conposition suitable for gene gun

t LSl B 1 15 NAB2 odi i mmobj i sed

B a o ¢ T LoToMhd SeBlogh, whishERis Bora eI A ABLAGES Er% BEYVRY BAPt 1 he

f ol | owi ng ai@xXammplei Mymexgnydaerswptdferretl doense in bactericagreop@&iddi pQEGOguUr es,
wher ei n- , e H ) Dot e
of PDGE- @%@ﬁ%&%ﬁaﬁ@%?ﬁs@?%ﬁ ReBlorsIpradBRChiX EeREy 2O
traps- r eprleesEiptoVeEtars 1 PRIIBA: e Fﬂﬁaprlééb'd Pon PNIH4GFs evaitahle r om

descri bes dthtagéheClanel phieBBaopKiaR23-3driKeZE i SORBAS] PRIPS duagiuble 4a

R oS e L 5k bR R eSO, H63ind REAERI MR, o
transf ect ivectars atee pYVIENEQyf p§VAGAT,f pOGH4s pXT 1 hendepiS@raviagakle fromtay r at
the Tevel SURABETe; hdBYES BERY, SC BRIHEPE aliablefoly PRATRCL Y ©F
i ngi si onal Thesenretoenwhinhyoae bedused bethhiay repembinanttexpressipp apd ddNect i on
on angi ogegsiexpr8ssiofa¥re alisieiC! SdieRalpyWayadSof illustration of the many
25 commercially available and well known vectors that are available to those of
skill in the art for use in accordance with this aspect of the present invention.
It will be appreciated that any other plasmid or vector suitable for, for
example, introduction, maintenance, propagation or expression of a
polynucleotide or polypeptide of the invention in a host may be used in this
30 aspect of the invention.

Examples of vectors for use in this aspect of the invention include expression
vectors in which an NAB1 or NAB2 cDNA sequence is inserted in a plasmid
whereby gene expression is driven from the human immediate early
35 cytomegalovirus enhancer-promoter (Foecking and Hofstetter, Cell, 45, 101-
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NAB2 to repress Egr-1 nediated trans-activation of growth fa tors

Met hods 5WMQePEROMascul ar snooth nuscle cell's (HVSMC, O oneffET&)Bo38z1g9
cultured according to the manufacturer's reconmendati ons. Cells were
cultured for transfection in 6-well mcrotitre plates (Costar). An
expression plasmd conprising the NAB2 ZDNA driven fromthe human
cytonegal ovirus pronoter (hCW,; Svaren et al Mdl. Cell. Biol., 16;
3545-3553) 1996) was transfected 10 together with an expression plasnid
conpri sing the Egr-1 cDNA (Houston et al Arterioscler. Thronb Vasc. Biol.
19, 281-289,10fgg 86i)nt%Uﬂvmr%w@fh@la%mid(ssmaémmi@oﬁ\/ﬂotWéAfmrgn@eesnngg ng
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Egr-1 expr esghioch gontainitbewa¥4 g pnomaterf and stRNAtdpdice aliterand Bolyadengladion
Figure 1 b (Elcgyr- and
Figure 1d). %ﬁPW%ﬁT@VN%%% @%&golﬁg;lg{raﬁ%sgﬁs%ﬁ%ls @%&5’5@% t he
quantity of fEREL NSNS et ed growm h factor when Egr-1 was transfected

aI one. On co- transfectlon wi th NAB2, there 25 was conpl ete ablation of the

onse ofa{f ta Egr acti atl q and reduction of basal ex ressi on
3& ng to Pim\fge'f B?Qioagcﬁa@ag% € f{tﬁ@ oM &NY HIRYECS: SIRE SPINED(ECIR E*F?tgure
1 t). l\lABZ tcromsuheatnecportgor}pérestoeubypabth@t ¢atKire ar pscp?am r@fgromlﬁcrt @sEgr-
activation 9 (9 roduction o
(Figure 1 b?{fhﬁ’({éﬂﬂﬁ\%ﬁ;}&l&é@ ﬂ%ﬁ%fé&tlgﬁéﬁkgﬁ rwtlg lfrHL cf_qvgwusrtrea
transf ect i orestigied sites500siteR feaimerodbeingradactidate prorAcienfragrhennd.e., a
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by the foregoing technique, using a reporter gene; for in situ expression, such

a promoter should desirably be recognised in the subject to be treated.

Among known prokaryotic promoters suitable for expression of

25 polynucleotides and polypeptides in accordance with the present invention
are the E. coli lacl and lacZ and promoters, the T3 and T7 promoters, the gpt
promoter, the lambda PR, PL promoters and the trp promoter.

Recombinant expression vectors will include, for example, origins of

30 replication, a promoter preferably derived from a highly-expressed gene to
direct transcription of a downstream structural sequence, and a selectable
marker to permit isolation of vector containing cells after exposure to the
vector.
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reticulum, into the periplasmic space or into the extracellular environment,

appropriate secretion signals may be incorporated into the expressed
20 polypeptide when recombinantly synthesised. These signals may be

endogenous to the polypeptide or they may be heterologous signals.

) The polypeptide may be expressed in a modified form, such as a fusion
protein, and may include not only secretion signals but also additional
25 heterologous functional regions. Thus, for instance, a region of additional

amino acids, particularly charged amino acids, may be added to the N- or C-
terminus of the polypeptide to improve stability and persistence in the host
cell, during purification or during subsequent handling and storage. Also,
region also may be added to the polypeptide to facilitate purification. Such
30 regions may be removed prior to final preparation of the polypeptide. The
addition of peptide moieties to polypeptides to engender secretion or
excretion, to improve stability or to facilitate purification, among others, are
familiar and routine techniques in the art. A preferred fusion protein comprises
a heterologous region from immunolglobulin that is useful to solubilize or
35 punfy polypeptides Cells typically then are harvested by centrifugation,
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Exanpl e 4 Use of NAB2 to reduce scarrlgg in a rodent incisional nodel of
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transfection, electroporation, transduction, scrape loading, ballistic

20 introduction, infection or other methods. Such methods are described in
many standard laboratory manuals, such as Davis et al., BASIC METHODS
IN MOLECULAR BIOLOGY, (1986) and Sambrook et al., MOLECULAR

) CLONING: A LABORATORY MANUAL, 2nd Ed., Cold Spring Harbor

Laboratory Press, Cold Spring Harbor, N.Y. (1989).

25
Mature proteins can be expressed in host cells including mammalian cells
such as CHO cells, yeast, bacteria, or other cells under the control of
appropriate promoters. Cell-free translation systems can also be employed to
produce such proteins using RNAs derived from the DNA constructs of the

30 present invention. Appropriate cloning and expression vectors for use with
prokaryotic and eukaryotic hosts are described by Sambrook et al,
MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed., Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1989).
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Gei son. The sections were observed using light mcroscopy and the effect of
NAB2 on the heal ing response assessed.23. 1.5 | munhi stocheni 5 Once frozen
in OCT, the second half of each wound was sectioned at 7mm using a
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Si h | ar granul ation tissue maturity. C-nnrli icinn Delivery of NAB2 does
no1t) inmpair the rate of healing in a rodent incisional nodel of healing. 35
WO'00/ 03014 cBdherapy, an NAB1 or NAB2 encoding polynucleotide, eg in the form of a

recombinant vector, may be purified by techniques known in the art, such as

by means of column chromatography as described in Sambrook et al.,

MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed., Cold Spring
15 Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1989).

As indicated above, an NAB1 or NAB2 polypeptide may be administered at
the site of wounding either as an NAB1 or NAB2 encoding nucleic acid which
is transcribed and translated to NAB1 or NAB 2 at the wound site itself in a

20 form of gene therapy, or the transcription repressor protein itself may be
directly administered.

) Thus according to a further aspect of the invention there is provided the use

of an NAB1 or NAB2 polypeptide, or a biologically active fragment thereof, in

25 the manufacture of a medicament for the treatment of cell proliferative
disorders in a mammal, including human.

According to a further aspect of the invention there is provided a method of
treatment of cell proliferative disorders in a mammal, including human, which

30 comprises the administration to the mammal of a therapeutically effective
amount of an NAB1 or NAB2 polypeptide, or a biologically active fragment
thereof.
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of skin WQ8¢B304¢ the wound site and the intensity of staiMiHgBI¥R!¥ach

growt h factor neasured using i mage analysis. Two separate 5

i mmunohi st ochem cal neasurenents were gade wi thin the wound site. Sections

were exam ned for growh factor expres fon in both the epi derm s

i mredi atel y above the wound and within the wound site (granul ation tissue).

a) Positive staining for growth factors in the epiderms 10 As shown in

Fi gure 4b, 7 days post di ng NAB? transfection, markedl educed the

expressi on ﬁ%“%@fi\zﬁd ?rr?”f ﬁ\ﬁﬁﬁﬁaégﬂ?@' ¥ealPn qugéqe_slthgrws%%f[@ BlAdHE

cogt rold. Lno:cbbﬁ[Bﬂ ipphypeptideher mhimﬂd%dl@ﬂadig@drﬁgmé%mﬂ E@nﬁééﬁi tn g

reduced the i in t iderms, ereas both Egr-1 an
t{ééﬁ%ﬁ?b%aﬁ%ﬂg gﬁ&:ﬂ' v&c{bnd ﬁ%§q

gold delive vat e e production GF (31. NAB2 15 transfection
increased the levels of TG-~3 in the epiderm s conpared to both gold al one
ands unmani pykated Rem : f i Lot ; he
epi der mal e}j(l]gor essl onf%é'odg%rt??ﬁgﬁqcﬁ%%gg b 2%@?ﬁ?%ggsingﬁirﬁg*%@”g%ﬁ h
factors in tasOmPiRAn%tRreAueed NNRB2 corallATL iRt FRYthetia @ndabiclogieglly post

woundi ng NARZiieg Pagfp@@hb@rarrqadgurgs 6f Vafanterort diRiviaBYes $hétbof8F hblodiEsdy AB
and TGF1 wit 2 incre | evel s

in the granulatiop tissue. However. . NAB sed th
o TGrp3 w CHE (TROTHP Rl iHre0h AN YHBaRSmE AN 6h SBEI0RUP ofle SR
unmani pul atfedgeenits.ol s. r 25 Concl usion NAB2 transfection of incisional
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Ie\L?eI s of TGE(33 in the epiderm s and granulation tissue at 7 days post
woundi ng. TIEAE 11 orsNAB2n preteisc areduais atpehidinghibicloJiGEHa dotive dragmsntar of ng
properties h LtNnARST . I j 104, 5 fore
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Exanpl e 3. deséHdetfimBriggs et al, Science 234, 47-52, 1986, using a DNA binding
20 oligonucleotide which recognises NAB1 or NAB2. The polypeptide may also
be prepared by methods of recombinant DNA technology known to the art as
described above, ie by expression in host cells of the constructs described.
\ Alternatively, the polypeptides of the invention can be synthetically produced

by conventional peptide synthesizers.

25
The invention also relates to uses of fragments, analogs and derivatives of
NAB1 or NAB2. The terms "fragment", "derivative" and "analog" means a
polypeptide which retains essentially the same biological function or activity
as such polypeptide. Thus, an analog includes a proprotein which can be
30 activated by cleavage of the proprotein portion to produce an active mature

polypeptide.

The fragment, derivative or analog of the polypeptide may be (i) one in which
one or more of the amino acid residues are substituted with a conserved or
35 non-conserved amino acid residue (preferably a conserved amino acid
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growt h factor production 0 8 JAN 2003 38 Clainms 1. The use of a nucleic
acid nol ecul e conprising a sequence encodi ng an NAB1 5 or NAB2 pol ypepti de,
or a biologically active fragnent theré&f, in the manufacture of a

medi canment for the treatnent of cell proliferative disorders associated

wi th wound healing in a manmal, including human. 2. The use as clained in
claim1l1, wherein the NAB1 or NAB2 pol ypeptide is 10 hurman NAB1 or NAB2
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proliferatiggesdsPbyans fd 86848, v (i) suwhesH oRe & Mok BEkd QRIEkG and
kel oi d scar f.ar rratdéjon.. 15 4. The usg as, cl ai nred ([‘s an% .of cl ai Hs 1-3,
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for administration to the mammal by physical nethods. 9. The use as clained
o b S AHDFECPA R VSHLE 98 o BBLRGHL 8y ot ANBEH 60ring e
or NAB2 by conservative amino acid substitutions. Such substitutions are
those that substitute a given amino acid in a polypeptide by another amino
15 acid of like characteristics. Typically seen as conservative substitutions are
the replacements, one for another, among the aliphatic amino acids Ala, Val,
Leu and lle; interchange of the hydroxyl residues Ser and Thr, exchange of
the acidic residues Asp and Glu, substitution between the amide residues Asn
and GIn, exchange of the basic residues Lys and Arg and replacements

20 among the aromatic residues Phe, Tyr.

Further particularly preferred in this regard are variants, analogs, derivatives
) and fragments, and variants, analogs and derivatives of the fragments, having
the amino acid sequence of the polypeptide in which several, a few, 5 to 10, 1
25 to 5, 1to 3, 2, 1 or no amino acid residues are substituted, deleted or added,
in any combination. Especially preferred among these are silent
substitutions, additions and deletions, which do not alter the properties and
activities of the polypeptide of the present invention. Also especially preferred
in this regard are conservative substitutions.
30
Particularly preferred fragments are biologically active fragments ie.
fragments which retain the wound healing properties of the parent
polypeptide.



nol ecul e is inmobilised on gold particles. 11. The use as
8, wher eiMP &% 4icl eic acid nolecule is arranged 5 for adﬂ
m croseedi ng. 12. The use as clained in any of clainms 1-7, wherein the
nucleic acid nolecule is in a vector. 13. The use as claimed in any of
clainms 1-7, wherein the nucleic acid ecule isin acell. 14. A nucleic
acid nol ecul e conprising a sequence encodi ng an NABL or NAB2 pol ypepti de,
or a biologically active fragment thereof, for use in gene t herapy. 15 15.
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ragnen

wherein the NABL o Ically active
thereof is RER GF%PYP e§§tﬁgﬂ%‘t |'£%tlt)§/-t°@r”dr E&Sﬁtﬁ’ﬁﬁﬁf@ ply. gt innst &P 3mo18. The
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pol ypeptide, is n i de e as claine
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or 95% i dentiswaincloderpartionsof sueh bolypeptides with NABA partictd oNtBZpolypeptide

poky nucl eot L dg - 58HUEHiSining at least 30 amino acids and more preferably at least 50
amino acids.

0O 8 JAN 2003 39 10. The use as clained in claim?9, wherein thengguyA CI d
2%?;5

Fragments or portions of the polypeptides of the present invention may be
employed for producing the corresponding full-length polypeptide by peptide

16 synthesis,; therefore, the fragments may be employed as intermediates for
producing the full-length polypeptides. Fragments or portions of the
polynucleotides of the present invention may be used to synthesize full-length
polynucleotides of the present invention.

20 The invention also relates to the use of fragments of an NAB1 or NAB2
polypeptide defined hereinabove and fragments of varients and derivatives
thereof.

in this regard a fragment is a polypeptide having an amino acid sequence that
25 entirely is the same as part but not all of the amino acid sequence of NAB1 or
NAB2 polypeptides and variants or derivatives thereof.

Such fragments may be "free-standing", i.e., not part of or fused to other
amino acids or polypeptides, or they may be comprised within a larger
30 polypeptide of which they form a part or region. When comprised within a
larger polypeptide, the presently discussed fragments most preferably form a
single continuous region. However, several fragments may be comprised
within a single larger polypeptide. For instance, certain preferred
embodiments relate to a fragment of a polypeptide of the present invention
35 comprised within a precursor polypeptide designed for expression in a host
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In further embodiments of this aspect of the invention include biologically,
prophylactically, clinically or therapeutically useful variants, analogues or
35 derivatives thereof, or fragments thereof, including fragments of the varnants,
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The invention also relates to compositions comprising the polynucleotides or
polypeptides discussed above. Therefore, polynucleotides or polypeptides of
the present invention may be employed in combination with a
pharmaceutically acceptable carrier or carriers.

Such carriers may include, but are not limited to saline, buffered saline,
dextrose, water, glycerol, ethanol and combinations thereof.

Polypeptides and polynucleotides may be employed in the present invention
may alone or in conjunction with other compounds, such as therapeutic
compounds.

The pharmaceutical compositions may be administered in any effective,
convenient manner effective for targeting wound sites including, for instance,
administration by topical, intravenous, intramuscular, intranasal or intradermal
routes among others.

In therapy or as a prophylactic, the active agent may be administered to an
individual as an injectable composition, for example as a sterile aqueous
dispersion, preferably isotonic.

Alternatively the composition may be formulated for topical application for
example in the form of ointments, creams, lotions, eye ointments, eye drops,
ear drops, mouthwash, impregnated dressings and sutures and aerosols, and
may contain appropriate conventional additives, including, for example,
preservatives, solvents to assist drug penetration, and emollients in ointments
and creams. Such topical formulations may also contain compatible
conventional carriers, for example cream or ointment bases, and ethanol or
oley! alcohol for lotions. Such carriers may constitute from about 1% to about
98% by weight of the formulation; more usually they will constitute up to about
80% by weight of the formulation.
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the daily dosage level of the active agent will be from 0.01 mg/kg to 10 mg/kg,

typically around 1 mg/kg. The physician in any event will determine the actual

5 dosage which will be most suitable for an individual and will vary with the age,

weight and response of the particular individual. The above dosages are

exemplary of the average case. There can, of course, be individual instances

where higher or lower dosage ranges are merited, and such are within the

scope of this invention. Ultimately, the dose selected by the skilled person will

10 have the function of reducing cell proliferation without preventing wound
healing.

As a yet further aspect, there is provided a pharmaceutical composition
comprising an NAB1 or NAB2 polypeptide or a nucleic acid molecule

15 comprising a sequence encoding a NAB1 or NAB2 polypeptide, together with
one or more pharmaceutically acceptable carriers thereof.

The therapeutic advantage of using transcription repressor proteins in wound
healing is in the deactivation of multiple target genes which promote
20 accelerated healing. NAB1 or NAB2 is naturally activated in response to
wounding and augmenting the natural response is also an advantage. The
treatment is DNA based and it provides a reliable and reproducible delivery
) system.

25 Where an NAB1 or NAB2 polynucleotide is used in the therapeutic method of
the invention, the polynucleotide may be used as part of an expression
construct eg. in the form of an expression vector. In such a method, the
construct is introduced at the wound site where NAB1 or NAB2 is produced in
situ. The constructs used may be standard vectors and/or gene delivery

30 systems, such as liposomes, receptor-mediated delivery systems and viral
vectors.

The present invention is suitable for all aspects of wound healing including
limb ulcerations in diabetes and peripheral arterial occlusive disease, post-
35 operative scarring, burns, psoriasis, inhibition of restenosis following
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any convenient method e.g. by topical administration. A preferred method of
delivery of nucleic acid products is using gene gun technology in which the
Egr-1 isolated nucleic acid molecule e.g. in the form of cDNA or in an
expression vector is immobilised on gold particles and fired directly at the site
10 of wounding. Thus, as a preferred aspect of the present invention, there is
J provided the use of a nucleic acid molecule comprising a sequence encoding
an NAB1 or NAB2 polypeptide in a gene gun for the treatment of cell
proliferative disorders associated with wound healing. Further, there is
provided a composition suitable for gene gun therapy comprising an NAB1 or
15 NAB2 encoding sequence immobilised on gold particles.

The present invention will now be described by way of the following non-
limiting examples with reference to the accompanying figures, wherein:

20 Figures 1a) - 1d). show repression of Egr-1 mediated activation of PDGF-AB,
TGFB, HGF and VEGF respectively;
Figure 2 describes NAB2 trans-repression of Egr-1 mediated HGF production
in HYSMC,
Figure 3 describes the effect of NAB2 on Egr-1 driven angiogenesis,
25 Figure 4a describes the effect of NAB2 transfection on linear incisional wound
contraction at 7 days post-wounding;
Figure 4b describes the effect of NAB2 transfection on the levels of growth
factors in the epidermis of 7 day rat incisional wounds;
Figure 4c describes the effect of NAB2 transfection on the levels of growth
30 factors in the granulation tissue of 7 day rat incisional wounds; and
Figure 4d describes the effect of NAB2 transfection on angiogenesis in 7 day
rat incisional wounds.

Examples
35
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1.1 Methods
5 Human vascular smooth muscle cells (HVSMC; Clonetics) were cultured
according to the manufacturer's recommendations. Cells were cultured for
transfection in 6-well microtitre plates (Costar). An expression plasmid
comprising the NAB2 cDNA driven from the human cytomegalovirus promoter
(hCMV; Svaren et al Mol. Cell. Biol., 16; 3545-3553, 1996) was transfected
10 together with an expression plasmid comprising the Egr-1 cDNA (Houston et
) al Arterioscler. Thromb Vasc. Biol., 19, 281-289, 1999) into HYSMC at the
ratios described in the figures using FUGENE (Boehringer Mannheim). A 3:1
ratio (v/iw) of FUGENE:DNA was used for all experiments and transfection
was normalised using a CMV driven p-galactosidase expression plasmid.
15 Secreted growth factors were detected in tissue culture medium by ELISA
(R&D Systems) using appropriate controls.

1.2 Results
Figures 1a). to 1d). show repression of Egr-1 mediated activation of PDGF-
20 AB, TGFB, HGF and VEGF respectively. 6 pug of Egr-1 expression plasmid
was contransfected either alone (Figure 1a, Figure 1b and Figure 1d) or with
500, 100 or 25 ng NAB2 (Figure 1a and Figure 1d). For PDGF-AB, TGFB and
VEGF there was a small increase in the quantity of detected secreted growth
factor when Egr-1 was transfected alone. On co-transfection with NAB2, there
25 was complete ablation of the response of PDGF-AB to Egr-1 activation and
reduction of basal expression leading to a five fold decrease in the total
production of PDGF-AB (Figure 1a). NAB2 transfection completely ablated
the response of TGFp to Egr-1 activation and caused a 30% reduction in the
production of total TGFp (Figure 1b). Using the DNA concentrations shown in
30 the Figure, Egr-1 transfection caused a 50% increase the production of HGF
which was partially blocked by co-transfection of a low dose of NAB2 and
completely blocked by a higher dose (Figure 1c). The greatest effects were
seen at day 1 after transfection although inhibitory effects of NAB2 were
apparent at days 2 and 3. NAB2 transfection, as with PDGF-AB and TGFp
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0 5 ire These data show that the Egr-1 supressor NAB2 can block growth factor

activation mediated by Egr-1, such as is found at sites of acute injury.

Example 2
Use of NAB2 to repress basal levels of growth factors

10

) 2.1 Methods
Cell culture, transfection and detection of growth factors was carried out as
described in section 1.1 above. NAB2 expression vector was transfected at
final concentrations of 0, 250, 5600, 1000 or 3000ng.

15
2.2 Results
As shown in Figure 2a, transfection of NAB2 into HVSMC caused a drastic
reduction in the production of PDGF-AB. At the highest dose of NAB2, a 10-
fold reduction in PDGF-AB was obtained.

20

2.3 Conclusion

These data show that the Egr-1 supressor can reduce the basal level of

growth factors produced from both PDGF-AB promoters.

25 Example 3
Use of NAB to repress induction of angiogenesis in vitro

3.1 Methods

NAB2 expression constructs (wild type and dominant negative) driven from
30 the hCMV promoter have been described (Svaren et al, EMBO J. 17; 6010-

6019, 1998). We have shown that transfection of the Egr-1 transcription

factor when expressed from the hCMV promoter promoted angiogenesis

(Patent filing PG3412). In these expernments DNA was transfected into an

angiogenesis kit as supplied and maintained according to the manufacturer's
35 instructions (TCS Biologicals). VEGF protein (2ng/ml) was used as a positive
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angiogenesis was determined by staining of cells for the endothelial cell
marker PECAM-1 and visualisation using BCIP/NBT substrate.

10

) Representative images of tubule formation using all four doses of Egr-1
expression plasmid together with VEGF (positive control) and suramin
(negative control) were captured and processed by image analysis using
Quantimet 600 image analyser and associated software.

15

3.2 Results

Egr-1 DNA has been shown to be pro-angiogenic in International Patent

Application Number PCT.GB99.01722 (as shown in column 4 of Figure 3a.).

As shown in Figure 3a, co-transfection with NAB2 gave a dose dependent
20 reduction in the ability of Egr-1 to induce angiogenesis, which was partially

ablated by co-transfection with the NAB2 dominant negative.

3.3 Conclusion
NAB2 may be used to block angiogenesis in the background of acute injury,
25 an example of which is growth factor induction by Egr-1

Example 4
Use of NAB2 to reduce scarring in a rodent incisional model of wounding

30
4.1 Methods

4.1.1 The effect of NAB2 transfection using the gene gun on the growth
factor levels of rat incisional wounds
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5 effects on healing and growth factor levels assessed using routine histology

and immuncytochemistry.

412 Particle Mediated Gene Transfer
Eight male Sprague Dawiey rats weighing ~250g were anesthetised under
10 isoflorane in a 2:1 mixture of oxygen/nitrous oxide. Two sites of transfection
(5 cm from the base of the skull 1.5 cm either side of the midiine) and 2
control sites (8cm from the base of the skull, 1.5cm either side of the midline)
on the rat dorsum were prepared by firstly clipping the pelt, then shaving with
a razor. One transfection was carried out at each transfection site by
15 accelerating plasmid/gold complexes of either NAB2 or Egr-1 (positive control
for growth factor activation) into the skin at 350psi. Typically 0.5-1.5 ug DNA
was delivered per transfection. At one control site, gold particles (without
DNA) were accelerated into the skin at 350psi; the other control site was left
unmanipulated. The sites of transfection and control sites were rotated
20 clockwise within each additional animal to control for anterior-posterior
differences in the healing of rodent wounds.

—

} 4.1.3 Incisional Wound Healing Model
Twenty four hours post transfection, animals were anaesthetised and a 1cm
25 linear full thickness incision made paralie! to the spine, using a scalpel blade

at the exact sites of transfection. Animals were allowed to recover from
anaesthesia and the wound left to heal free of sutures. At 7 days post
wounding all 8 animals were killed and the wounds dissected out and
harvested for routine histology and immunohistochemistry
30

4.1.4 Histological Analysis

Each wound per time point after dissection was bisected horizontally. One
half was placed in 4% paraformaldehyde for 24 hours and processed for wax
histology. 5mm sections from each wound were cut using a microtome and
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5 Once frozen in OCT, the second half of each wound was sectioned at 7mm
using a cryostat. Two sections from each wound were fixed in ice-cold
acetone and fluorescent immunostaining performed with primary antibodies to
Egr-1, PDGF, TGFp1, TGFB3 and vWF using the following protocol.

10 1. Wash slides with PBS

\' 2. Apply 30ml primary antibody for 1 hour
3. Wash 3x5 minutes in PBS
4. Apply 30ml secondary antibody (FITC directly linked) for 45 minutes
5. Wash 3x5 minutes in PBS

15 6. Slides mounted using aqueous mount
immediately after immunostaining each slide was placed under a fluorescent
microscope and the wound area captured using a x100 magnification. The
image was intergrated and a threshold set to minimise backround. Area and

20 intensity of staining was measured using image analysis and plotted
graphically.

) 4.2 Results

25 4.2.1 Effect of NAB2 on rat incisional wound healing
4.2.1.1 Wound contraction and Histological analysis of 7 day wounds
According to Figure 4a, wounds treated with NAB2 contracted to a similar
width as Egr-1 transfected and controls wounds and histologically showed

30 similar granulation tissue maturity.

Conclusion
Delivery of NAB2 does not impair the rate of healing in a rodent incisional
model of healing.
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Immunostaining for Egr-1, TGFB1, TGFB3 and PDGF-AB was performed on
frozen cryosections of skin tissue at the wound site and the intensity of
staining for each growth factor measured using image analysis. Two separate
5 immunohistochemical measurements were made within the wound site.
Sections were examined for growth factor expression in both the epidermis

immediately above the wound and within the wound site (granulation tissue).

a) Positive staining for growth factors in the epidermis

10 As shown in Figure 4b, at 7 days post wounding NAB2 transfection markedly

) reduced the expression of TGFB1 in the epidermis compared to Egr-1 and
gold alone control. in comparison to the unmanipulated control, NAB2
transfection reduced the expression of TGFB1 in the epidermis, whereas both
Egr-1 and gold delivery activated the production of TGF 1. NAB2

15 transfection increased the levels of TGFB3 in the epidermis compared to both
gold alone and unmanipulated controls. NAB2 transfection did not markedly
alter the epidermal expression of Egr-1 and PDGF.

b) Positive staining for growth factors in the granulation tissue
20 As shown in Figure 4c, at 7 days post wounding NAB2 transfection had no
effect on the levels of Egr-1, PDGF-AB and TGFB1 within the granulation
tissue. However NAB2 increased the levels of TGFB3 within the granulation
tissue compared to both gold alone and unmanipulated controls.

25 Conclusion
NAB2 transfection of incisional wounds decreased the levels of TGFb1 in the
epidermis and increased the levels of TGFR3 in the epidermis and granulation
tissue at 7 days post wounding. TGFB1 is a known scarring agent while
TGFB3 has anti-scarring properties (Shah et al J. Cell Science 107; 1137-
30 1157, 1994). Therefore delivery of NAB2 may have anti-scarring properties.

4.2.2 Effect of NAB2 on angiogenesis

At 7 days post-wounding, skin sections were stained and scored for vVWF

expression using immunohistochemistry and image analysis. Angiogenesis
35 was quantified using von Willebrand factor immunostaining on wound
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within the wound site. As shown in Figure 4d, 7 days post wounding NAB2
transfected wounds had less new blood vessels compared to control (gold
treated wounds). Egr-1 promoted angiogenesis in vivo, supporting the in vitro

5 findings in Example 3.

Conclusion

NAB2 blocked the Egr-1 stimulated activation of angiogenesis in vivo,

supporting a role of NAB2 as repressor of growth factor activation when
10 driven by an acute stimulus, an example of which is Egr-1 activation of growth
) factor production

—
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3. The use as claimed in any of claims 1-2 where the cell proliferative disorders
associated with wound healing are hypertrophic and keloid scar formation.

15 4. The use as claimed in any of claims 1-3, wherein the nucleic acid molecule is
operatively linked to a nucleic acid sequence, which controls expression.

5. The use as claimed in any of claims 1-4, wherein the nucleic acid molecule is
at least 70% or 80% or 90% or 95% identical over its entire length to an NAB1
20 or NAB2 polynucleotide sequence.

6. The use according to any of claims 1-5, comprising a combination of a nucleic
acid molecules comprising sequences encoding both an NAB1 polypeptide
and an NAB2 polypeptide, or biologically active fragments thereof.

25
7. The use as claimed in any of claims 1-5, wherein the nucleic acid molecule
comprises a sequence which encodes a NAB2 polypeptide, or a biologically
active fragment thereof.
30 8. The use as claimed in any of claims 1-7, wherein the nucleic acid molecule is

arranged for administration to the mammal by physical methods.

9. The use as claimed in claim 8, wherein the nucleic acid molecule is arranged
for administration to the mammal by particle bombardment.
35
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10 13.The use as claimed in any of claims 1-7, wherein the nucleic acid molecule is
in a cell.

14.A nucleic acid molecule comprising a sequence encoding an NAB1 or NAB2
polypeptide, or a biologically active fragment thereof, for use in gene therapy.
15
15.A pharmaceutical composition comprising a nucleic acid molecule comprising
a sequence encoding an NAB1 or NAB2 polypeptide, or a biologically active
fragment thereof, together with one or more pharmaceutically acceptable
carriers thereof.
20
16.The use of an NAB1 or NAB2 polypeptide, or a biologically active fragment
thereof, in the manufacture of a medicament for the treatment of cell
proliferation disorders associated with wound healing in a mammal, including
human.
25
17.The use as claimed in claim 16, wherein the NAB1 or NAB2 polypeptide or
biologically active fragment thereof is naturally-, synthetically- or
recombinantly-produced.

30 18.The use as claimed in claim 16 or claim 17, wherein the NAB1 or NAB2
polypeptide is human NAB1 or NAB2 polypeptide.

19.The use as claimed in any of claims 16-18, wherein the polypeptide is at least
70% or 80% or 90% or 95% identical over its entire length to an NAB1 or
35 NAB2 polynucleotide sequence



08 JAN 2003

40

20.A pharmaceutical composition comprising an NAB1 and/or NAB2 polypeptide,
or a biologically active fragment thereof, together with one or more
pharmaceutically acceptable carriers thereof.



