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protocols for the treatnent and prophylaxis of MJC 1
expressing 5 tunours. |In pWaédises ar, the nucleic acid
is DNA and the DNA constructs conprise a gene encodi ng
a MUC-1 derivative optionally devoid of all the

Paht §rdsentiR@aiton rdfted to i hdvebhaddiy aciti Rkenstuetsiveeftinthucleic

is nodified to m he hono

VBELLACOTE HOEROP G (he FERETETLREY PideLy B PG eopessing
CRIRAags! 'I@ﬁlﬁil&%@ﬂ’i&%d&&l@ééld’ls DIASHE s BNAERRIrgdts admpyrise a
phar maceuti cal conpositions a

wﬁ@ﬂ%ﬁ@@Pdl@ AMUGrd ﬂ?“\/@fﬁf?r?@a%nﬁ gﬂem'%aﬂ%'f)ﬁ‘rﬁt&%#&% regggfs. More

%chuﬂéﬁ thé‘ nU@@L t@lciigs mdAfekds ﬁﬂrﬁ]ﬁhlgthé h@mbrb‘g?fﬂé v type Muc-1.
The epithelial cell nucin MIC-1 (al so

eﬁh@.lwemhorbﬁurtbew emwﬂsﬁ phargpcenias amePq%*'%&PWP“ﬁiEWaid
cbﬁ‘sftﬂ.%t !aﬁl‘éﬁ'lhﬁyv pH\ﬁ"rr%t&buﬁiaY ESHRp &SitRinB 28X Pred $6reshridle mediated

g elial "cells. The protein consists of a
rsasrmtbod%fpr progugipg frareriidaRei BRshiRiREdtRe a

var| abI e nunber of tandem repeats of a 20 am no acid
notif (herein termed the VNIR nononer, it may al so be

k iBaekgeundHe thfmvesntionope, or the VNTR repeat)

contai ning a high proportion of proline, serine and
threoni ne residues. The nunber 20 of repeats is
vérmlead@itbelaljeelltmuge MIGd (plsb knowpBs shisiglin pheolxporphic eplthellal

S, PR Y PR b 3P B gy ot
nasital Tt opisistedi & cytopiesmiodail apiracmséiemhr@ne% damain and a
on y%‘lﬁ% pbﬁﬁﬁ@ﬁl t%@ é’ﬁV%e%?s fcg 26 5'@1%10 dnrggr ﬁ&%ﬁ{j’tef’rﬂed the

I MNJTR)trimeDme42t rady 860 demown s By ¥8TBtepibpe, P& VNTR repeat)
Canc 3

ofElnd TR oA 5, st hunoli reiaoe. | T number
er;}f e@flams @anhamdxdg? ;cog%e;.rtauspbamomhlsrﬂ latethe Nle-1f logis, and most
s TR SRR rorih U R B oL b Nl BB a8 1

t }ﬁ@irrﬁéﬂ duefal Qpltl‘f@atthé efe@tisprateth is lfqnmdfcﬁm or( theygpicaabyrface of the
rvari

{ th fect
; esbabeeambit s Audimeh SStanpats 2 BBy Sindet TfEhb fifipunotner
2012?m ?@ EfiatisBoyEbet éphbwmggﬂg&m)mg’ggrgg?%tg%%a 114@151) One
erfect repea
D1t o3t 90 sl e o g MUCAanaIgOS Sqip SHeempee G kg
T JRBsPafonS Thefe Areive B\iihkdd JycbsPatidn Sitek available within each MUC-

1 VNTR monomer.

The VNTR can be characterised as typical or perfect repeats and imperfect (atypical)
repeats which has minor variation for the perfect repeat comprising two to three
differences over the 20 amino acids. The following is the sequence of the perfect

repeat.
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t he exception of 5 the defined am no acid

substitutions (ie Dto E at position 3, T to S at

positjon, 4 and R to T, Agor,Q at posjstign 34.5Parfegt 1o o
re?ea S ?fray‘?bgs cr?argct gri gedmbyﬁt he fgctpth t W{Eyv T s
cah b8 rRpreséht &d Many t Pmes§ wi't hitn & s*rng{?e

mol ecul €& ISmperfect repeats have differeht am no acid
substitutions to the consensus sequence A10 above with
55-90% i dentity at the amino acid | evel.qThe four

i nperfect repeats are shown below, with the
substitutions underlined: APDTRPAPGSTAPPAHGVTS - _
péAnfimzacideihahare UNEATEPASESAETNDSIIVEEG for thagatin@agid residues

r T = N

AR AR s Lo SRR o8 Gl 1R ERpdon o
APBNRPAEGSTIRPHNSIS titutionp Ge DelotE alpnsiion 3, The S at position 4 and

[ f ac o Wi = - -

o Brpde r G BEFH ol 40P ekl R gatg Mt MRISIGRE by he fact tha

I #pyaianibe rgpresertkd ynang pimesevithinda sinple MdUEE nalecutes MUCI
sequence and shows between 2 and 9 am no acid
substitutions fromthe perfect repeat sequence (which
efropérésct tepehit veve iffeSerdtGhinoaoid sabstdutiahe e theyjonsemsus sequence

ma| i gnant G0 rjsi : I ' ;

C PARGE Bithote o BTN e i o BRI foup meerfect opeats are
c Bao\ge belahf with tHehsbetitptiessingerioEdMJUC- 1. The pol ari sed
expression of the proteinis lost, and it is found

spread over the whole surface of the transforned cell.

T DTRRAPGSTAPRAIBGVIVBG- derfext mpeat | ncr eased, often by

SAC A B SR BB S s Snecit el 1 cant iyt he
TR LCREY D\WSI eﬁmlt;dsgéec?fd;p:rra:md ggr gggy?rh?égni ne
(r:EM@%%F%?W%@&p%%@%%%ohydr ate chains

t hEDNRERALGSTEPPRHRVABRAMpeHEst repeattdened, creating the

t unour - associ at ed carbohydrate antigen STn (LIloyd et
al, 1996, J Biol Chem 271:33325-33334). As a result

Ofr"]l'hb hmgér_f%cg |rdpr‘]6é§ il \ﬂ‘}di t%ﬁ: s Mﬁ?ﬂinmé ip@tfgctg%ﬂ)éai pegioranEach
the peptide_chain ¢ - I C e -

2§/6tEr éﬁaﬁf%ﬁ@ﬁg@ﬁﬁﬁ bbePre?ﬁ’@%{%fU%PS}C%'E‘F%%WOC%?PQ“‘*”C@
t BRdGABRS Byicah @ Ml asinberisubatiuess fibre thépeafapidmepe

N aaaee (PBRedisies pbetvoeh 5b B0 Ao ssd L), °¥ £ he

In malignant carcinomas arising by neoplastic transformation of these epithelial cells,
several changes affect the expression of MUC-1. The polarised expression of the
protein is lost, and it is found spread over the whole surface of the transformed cell.
The total amount of MUC-1 is also increased, often by 10-fold or more (Strous &
Dekker, 1992, Crit Rev Biochem Mol Biol 27:57-92). Most significantly, the quantity
and quality of the O-linked carbohydrate chains changes markedly. Fewer serine
and threonine residues are glycosylated. Those carbohydrate chains that are found
are abnormally shortened, creating the tumour-associated carbohydrate antigen STn
(Lloyd et al, 1996, J Biol Chem, 271:33325-33334). As a result of these

glycosylation changes, various epitopes on the peptide chain of MUC-1 which were
-2-



Arg 12) present in each 20 am no acid VNTR perfect
mononer (Burchell et al, 1989, Int J Cancer

W@ 20080166696) . 5 It is apparent that these chanBE€BFEP1904/002007

10

15

20

25

30

35

MJC-1 nean that a vaccine that can activate the
'pm&%lﬁy@é@{@d&gahésbrbbhﬁdréwahams Hedome askesside e@neepitope

t umour s be effectjve n

t"‘{hﬁih?%co cﬁqcﬁﬁséte‘ﬁl'er’?e"lvaycg??rrrfe)?p@%%\ggéﬁuﬁ%%g TR(Alas
?”I‘ig preseRiinasct 26 ahlind i VBITR EsfecOmenoihet Qﬁwm”@t al, 1989,

or nechani eé(%gns used by the 10 i mmune systemto

HPHC@)@W@%@%F ing abnormal proteins is a cytotoxic

T l'ynphocyte inmmune response (CTL's) and thi S

response is desirable in a ccine to. tre UMDU S i o

b o\RsPRras ek iee COBIEES BB IEanean aba veain el G| fetivate the

ARt ﬁ/sﬁslnlw aaélﬂ’s?t aé forh’ﬂ@f Mm@ﬂ%xpr%sMS@ 1unh1hmevrmy be effective
current “carbo

drate and peptide_ vaccines s
Tagsingt pihelel SHPLBIES GRCT BUF SR GO BERS Waeh JC-1 is found
PoRhesert Ll I&/bﬁpﬁSé}Jté‘sat OreNSs the @aIN @fffecﬁchemleﬁﬁfams?ns used by the
response - and cel |l ul ar respons

rlemm $y§stﬂnyto lsllrh §e||8k@@f%$ﬁ'ﬂﬁa?cb@PH@a'd°é%t?@ﬁés gpgotoxic T lymphocyte

Lﬁr?eblr g%ﬁs&?@?[@ | @nd MR ?eéb@h@é“i@die%ﬁﬁm@ﬂﬁ% vaccine to treat
e|c a vaccl nes provi de a nunber of ad

otwmoucs;raﬁe\mli anan apiikadyi rasPaigeciAhEPPbMacGing Wm 'Y%@)?" arms of
e n%ﬂ-ﬁ%nS rgwngﬁuﬂ%wb\?erl &t @Hddh{dréte dndesepatie S'wildes such as
es ey

dos ave been reported to induce, str 9
i ineratopeewpBHEE (Biamiradan FaMoRiENna Capgia giglegentally activate -one

| YRRy ﬁqjhﬂﬁ%* Pﬁpﬁﬁengﬁﬁu%r%nh @HuldP rédpoh& espectively, and

response. , however, is very

dbétfer vatding designsaraidenirahieta generte [ r@we;ba'%r@s%ﬁ%m()%e
sequence, since it is highly susceptible to

reconbi nati on, such 25 reconbination events cause

sNgoleki acatvadaves praviset a diutbies @ tadantagesdioveropRIVEYtiqngk protein

gxl:veercm%hf){nqaih #}Eerﬁttﬁ%yr E% P‘ngp SRIcO ™ IRES §uSRAHERGEMSt small doses

ator reasons - it is
n&m@slsa/eybe&m feplortgd d@am@@e@tme WWS@QH%QSF @Rfl cany induce a

| §¥:tf3 ‘P’BHJ%E? (& [FthlGe e% St e &l &s %E%Hdgré‘!ﬂohse

quency rep Bar] ng structure. ven that
it is unknown precisely how many repeat units are in

d h
e A, AW B 18Rl e e o
f@épetlt’wuisamnw arsmcevaﬂ .is Shigiyr ysuscentlh@ | tav éecdnainagion, such
llﬁeiq?gi{bﬁréa 19N Y ,\ell%\{t%nctagons gﬁlﬁcv,érg ﬁr‘ﬂghte Iﬁlcélg%éj ﬁ?ﬂh@ﬁz‘ﬁ? the GC

rve capa
I @itk inagura rof |tmmume R @mmmekem sequmncmgailﬁﬂlcultmﬁnéher for regulatory

response bhein abl e N
t. It is highl
CTROBE i s TR, Bl RO eV eoR N Bonstwgt 1t s hiohy
P@Tdbﬁ?ﬁ@l%ﬂo%&ﬁ&?ce a molecule with such a high frequency repeating structure.
Given that it is unknown precisely how many repeat units are in wild type MUC-1 this

inability to precisely characterise full-length MUC-1 makes this unacceptable for

regulatory approval.
Summary of the Invention

The present invention provides a nucleic acid sequence encoding a MUC-1
derivative which is capable of raising an immune response in vivo, said immune

response being capable of recognising a MUC-1 expressing tumour, wherein the
-3-



nucleic acid is nodified such that the non-repeat
region has a RSCU of at least 0.6, and has a |evel of
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correspondi ng non-repeat regions of |ess than 85%in
cuaslE asidns miotifietl BeciMb&t the e IrBpeaicetgion hdeafﬁmént@t least 0.6,

sho in Fi In o I.C

Serdhand elolidaty Wi ttebaa s Vit D uc L By fe

g paeying do@fre;my rergtmeaif lssdhdn & fie comparison with the MUC-1

i efec n nat [ naty ve enbodi nent, the

n\g@I Eir}i"c oft @eé%t{?é‘ﬁ%é Pwn @f%trlrg of only the perfect

10 repeats. In yet a further enbodi nent, the nucleic

aC| d construct nta S _het wee erfect
SSoiBee, T Rore sltodes et @H’C}ESQB@%% described

rﬁl&ﬁ@tdeﬁ&m &%n?@dpeaﬂ@iotlbﬁeﬁmﬁeﬁd gopdrfeathunite. wi | d type
MJUC-1. The non-perfect repeat region in a nore

preferred enbodi nent has a RSCU 15 (Rel ati ve synonons

CpaanalsRRBR chdcuimé&oms naslefcaitansdquease isldeloidfof ahly the perfect
| east 0.65 and | ess than 80% i dentit,

to th ,
n@pﬁﬁ@: fayet 3 Hiptbst eqng@qhment Hepdein ggﬁ lggggtrucgp%ntams between 1

SHﬁdPﬁ b %eﬂé&th‘epé‘e@@ %@éf@rébfy 7 pérfdoh eeatd) Ehecgdricdt Ripeaintlay or may
I'so an antib response that recognise MJC1

eR%trt@s@Pﬁ'Be‘t‘ UP{@S\} e wi It3éPe MHCThe constructs can al so

contain altered repeat (VNIR units) such as reduced

gl ycosyl ation nmutants. Foreign T-cell . topes t

rraE?e pen-PREBFIBPSAL 2010 K q epareTRrefrsr é’rmfggt %’B@? éﬁgi(ﬁCHs

dgg él?ﬁ% dyhOMRaEbEesH Qéed@%%l@b Reo@RM ds (COYbATMRREIS)0P A least 0.65
viral sources, per epitopes from Di phtheria

oBnd tesa than 8Q8g ldwg'ﬁé{rf@l “P%S'prbif’e'if?‘rt EqHCEbISEIO™ r om Hep B
core antigen. These maybe incorporated wthin or at
either end of the MJC-1 constructs of the invention.

| ﬁuyiewlfatrmﬁeﬁreeﬁmﬁmﬁlﬂ%)htcgpaktlfh ef iaisihpoth @ celivipeansd alsean

NUGh dgtr@é:do%e tﬁb@tec'agﬁegweﬁ exEFé%bFPl@ tRhetiEidns. t hat

have erol ogous protein at of Cterm nus of
the MUC-1 30 constructs of the |nvent| on. Such fusion

p%& %@ﬁs%ruc&! &\ét éj?tr gorltsh%ﬁére@ %;Sé’a‘??\?N‘PR lﬁpe sucARakbRcRE

response l'es of these
i gb/busyehat‘ﬁetrwtasts " Borstgrer ical SHier éfﬂﬁtmﬁ}’sbeblﬂCWéE@{tﬁfdt inglude T-
p‘}18|:08} %ﬁto es B{j&h ASqdr ﬁ/e@?rlé?[n RLctdh a@PFtﬁéthaﬁ@tﬂxﬂts 4nd from viral
P Fagnmen et anus toxin

| sBoOCps regt dHelper emom&ﬁr@ﬁ Dmmh@“m eroksdanysneg X2 @pdd” 39for

C 8% ggﬁ di h 58{@065;‘%%& oégac | eg@g%egﬂgééog?éﬁvb@a or at eﬂther end

Wof 2eavw Omﬁﬁ&trBﬂ/OEMOVHF@OQ.OO?

In yet further embodiments, the invention contemplates nucleic acids that encode for
fusion proteins that have heterologous protein at the N or C terminus of the MUC-1
constructs of the invention. Such fusion partners, provide T-helper epitopes or are

capable of eliciting a re-call response.

Examples of these include Tetanus, Diptheria, Tuberculosis or hepatitis proteins,
such as Tetanus or Diptheria toxin, in particular a fragment of Tetanus toxin that
incorporates the P2 and/or P30 epitope. An example of a Mycobacterium

tuberculosis peptide is Ra12 corresponding to amino-acids 192 to 323 of Mtb32a

-4-



(Skei ky et at Infection and Imunity (1999) 67:
3998-4007). Hepatitis B core antigen is illustrative
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i mrunol ogi cal fusion partners include protein D,

efk@let ¥ hizetioh 5nd ennmhmty 19:9@) 672G998-4e07i MiepafitislB@pre antigen
LYTA or ortlmp er eof e[ferably the C-term nal
prusERYves WY PR &M hneunoni ae (Bi ot echnol ogy)
10: 795-798, 1992). In further aspect of the invention

t he nuclelc aci d ceis guen [n .t

¢ G Brerar oA BaP R g R E B R B bl the N
SiepRInarBlEgiN thrﬁihlgu ﬂ$(()j@?t:‘ﬂ'd@dr bcyrnorimeser]{fmpnemlau;nhed@-termmal
seq uences are novel an orm ) t

PRI SIAPIROP G BRBF VP (DB S HRCP e F57 o SRR

is provided a pharnaceuti cal conp03|t|on conpr|5|ng a
nucl ei c acid sequence, o rotein as

RTUEheTRRP e dok FaNCR B BYGEP EoBrseipaia s VA sRiuSgPe i
Ca{ef fbﬁﬁ of & PlaBh . epRIdribly iR Slasrhidas su;ier&:om@i dPfosst @iudded by

t he pharnmaceutical conposition is

VST VRIOIPOBgS R aNePS SIURRVAL BT TGN ABPPOH e THeyie: a
further enbodi ment, the invention prOV|des the

phar maceut i cal conp03|t|on 20 and nuclelc aci d

c bing furihet asrest ofibe inventipineres Providesa pharmagputiceheqraposition
' §oﬂﬂ gﬁs ﬂu@lelc%ﬂ &lficAsd & [ORH sd/Kdre®f desBifbed and a

|nve manuf acture of a nmedi canent for use
i nhamﬂa@euuc@aammabéﬁ eXIRIPIAIBRNOTGRTIANC- 1 expr essi ng
tunours. The invention further provides for nethods of

treating a patient suffering fromor 25 susceptible to
VBGsferablyghe sairiggistag@id beaghand theurharmyceulicaliceppesigen tshe

b%ﬁ%ﬁ&ble'té’ﬂ@hvegf&fﬁérﬁ&l& nidRidd SbeHeh\Yeriﬂon - small cell

carcl astric and oth
(gast roi ntestinal) carcinoms by the adm ni stration of

?ét% fﬁﬁger?nﬁl%iﬁer 1. 8 Wétntlerﬁ pﬁﬁ’rlo‘ég WROSHdrhRBe@fcal composition

nuc eic acl escr I be In yet a further
eabd dudeistactdrenstivess farase jir eedigine. dn paftingar, dhere is provided a

p@gglg%'a%gi zgonsf?n&rorfr?r%elH%rﬁl@h if Wﬂ%huﬂa%r@éf 4 R1eBicAment for use in

dimxing a nucleic acid construct or
pitied Eeaimeht corrmophw@m ofdAUGH tt expsessingrtnreees: i cal | y
acceptabl e excipient, diluent or carrier. 35 Detailed
Description of the | nvention -5 WO 2004/ 076665
PCHeRR200a ROPOOFrovitiae farinethedsd teating a wpetient gulfering from or

" apeirRe o e s RERUOR o f R LR AR ot the breast lung,
f Lprdsshae (pdrqularrw noANT Bnathceliiong VANTIRoma), rgastrlc] am_daq{her Gl
?gastrom?estmgl? carcin F\%@equﬂgg&%in?s@r%ﬁgn 2 QQileaa%'a] effective amount of

a composition or nucleic acid as herein described.

In yet a further embodiment the invention provides a method of producing a
pharmaceutical composition as herein described by admixing a nucleic acid
construct or protein of the invention with a pharmaceutically acceptable excipient,

diluent or carrier.

Detailed Description of the Invention
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corresponding wild type region. Such constructs are
auHanil@gpeusUc-1asolebaly cordinse sigreal got eamcead leatier sequence,

honol ogous rec h hance
AFEPTRARIGGL VA 15 Pelfsanl BT epares AETBLFRPIear VR o
CAbh-VYNIR @{ﬂndcamjlarmd;am a$posreemblane dogwiganda ciogagmic
expressing tumour cells. Mre preferably the regions
cHe®ANodi fi ed have a RSCU of at |east 0.65 and have

| ess that 80% identity to the corresponding wild type

St RSB D RPN 0418 O SRR e

SR@@ﬁ@f@atQéasnu @Iﬁﬂtnaﬁm@ lbgs thbe 86%idseituIthe soirssgdnding wild
same when aligned, f maxi mum corres

nde
dBBEPHRR BUSDIPNSEYRS AT SEIRIIEORE SrEs e Sadr fdwteta! of

t )ﬁeﬂn%bbus RRHIBMAREH, Mave @ﬁﬁ@’ideﬂ@xbha%snoﬁ eqdemmwena: and
npari son, wi ndow to ident

¢ Sp R SRS SR g el A ATER FePAe Rt B odnise MUC-1

%Q&@g\é,n@mm&@@e“@rel n, refers to a segnent of at
| east about 20 contiguous positions, usually 30 to

about 75, 40 to about 50, in which a sequence may be

?Aﬂ?@bﬁé#eﬁaelyahé PERERCRIORGAGENSEN S 4 RSCEROEatNEER@I65 and have
C

ontiguous positions after the two sequencesm
ofassniel %O&@ .lqméty torifaes coresRRRdiide Wit ttYRGVeH epgomparing

n B h@cﬁ&ﬁhers%qu%be% tWd18efiRMABEs BROSid ﬁﬁb@ﬁderﬁthﬁl” i2fhe sequence

n-repe regi on of optimal alignnent of uence
f of %E?Qﬁ@@ssdfh thiyWB eSCRHSRBRE 1o PaHTIge WNBE ARIGNGR T aximum

a'cgggéaohawe SEubbor@ad Kder man (1981) Add. APL.  Math
: bytheldentlty al i gnnment al gorit hm of

SRSMIBASER cdURked - are I‘t%lcallg @ﬁorlﬁgd%ﬁcoﬁyarmg the

t he earch ?or simlarity nethod ear son an
LispAwences 9B8) a ppryparigeat W'ndAWaH’ idepify agsizcgmparelogal fgions of

¢ & 't thes t of
COHRE ARt s ool gt seomen

Waédemzs ahout@né@nt@w%mwﬁ@r@ mgeRllgR0 tcahet 7& 40 to about 50, in
é?\léQ rﬁ% con%ggregctbeeﬂﬁé?er@ﬁce secM%ﬂbé @f theame number

y |ns ectron.” One preferred exanple of al gorithns
t I@étcorattge!ossj pesitisin after thecwersenensgs ger erdirpal W@@%ﬁce
identity and sequence sinmlarity are the BLAST an
BD’A@?{ i tee piegenti inyandion, ths nmrrgﬁeq;rrgglg@g;,thq)@qunnmodlfled and the

é)ﬁzpﬁéate gi'?Jn of %ﬁﬁﬁab%?hmeﬁcbf’ssegﬁéﬂgeg5f033§ﬁn§é}@>3n may be

SCh 215:403-4
r ecs)pémted/by yhe Bcalsqre@tﬁu algofim of mith@nd Waterman (1981) 'Add. APL.

Math 2:482, by the identity alignment algorithm of Needleman and Wunsch (1970) J.
Mol. Biol. 48:443, by the search for similarity methods of Pearson and Lipman (1988)
Proc. Natl. Acad. Sci. USA 85: 2444, by computerized implementations of these
algorithms (GAP, BESTFIT, BLAST, FASTA, and TFASTA in the Wisconsin
Genetics Software Package, Genetics Computer Group (GCG), 575 Science Dr.,
Madison, W1), or by inspection.

One preferred example of algorithms that are suitable for determining percent
sequence identity and sequence similarity are the BLAST and BLAST 2.0 algorithms,
which are described in Altschul et al. (1977) Nucl. Acids Res. 25:3389-3402 and

Altschul et al. (1990) J. Mol. Biol. 215:403-410, respectively. BLAST and BLAST 2.0
-6 -
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pol ynucl eoti des of the invention. Software for
peaf be sag fBLa@mpmaltly fesparsmpies dedoyibed hereib kaedetermine

t hr ou t he nt er
| ReGfbascbnoedaRlly g bifknycions B & G MRRAR Sofpuare for
Gpeddithitg BsABMeselyses ispeblicly avaiebledhroegh tHeddations!' Center for
\I\/%I ch re eﬁe t.he am no acids the proteins encodes
‘ﬁﬁcwg)&ﬁi%fn@at'oﬁenes The |inear sequence of codons

along the DNA nolecule is translated into the |inear
sequence o am aci [ protein n

¢ Hoe DN ree PR RuBG(ALD, Py Bepdibe I S0 e

CO@BH@&S’CWIQI:W Eeprédent the a2finbatids te proteies emjodss larmh @ganism’s

2 P0%. T Iagacqanos 3 ioioas G e RATBSHLS 1 fed o the

Sﬂﬁ@ér@eqaémwmné aciddi the pl‘otéih(sl)rah@)dédfb‘yehcﬁet genes The code
codons an one co

C S0 Cegbrotenmid hAoderadeoie e podiA e Y HGa atigg and 3

t f&@&oﬁé\%p?éé@ﬁt"hgu%ﬁ@esma&l%eﬂﬁﬁs Tho @iy S418s @r@&:ohe@ l’dr}by more
non-random Different sPem es show a differ

18 CRdsR oD 6t BRI A S RIE o Dbt ore diferent SSdons.

‘utilisation of codons nay be markedly different in a

si ngl e speci es between genes which_are expressed

hiVgerg e 8ian @ieetasion fhe'ilgplgdo pedgyiof ﬁ&'\/&@tam'ﬂo 26ia3 has been

Vigh¥8Q8d trit %tc%don l@@é%@bétﬁar@@f SrBEmEE afe ﬁlghlklﬁonaﬁrﬁfdom
sone speC|es show a stronger bijas away fr

¢ AHsAncesks SBPUEEHER RS Bithal sodopGe e&i&%fhﬁ'ﬂ% Turthermore,
hyRQSioR BE cAIdRS rmé?d@‘iﬂbﬁ(ea&%lfféréﬁﬁn étsll'r@ﬂgépéc@s%%@ﬁeen genes

than certain bactéeria or viruses. For these reasons,
t iévich ars expresserhathighard iondeeals.| Thig biagds differanbingfinuges, plants,

993Ete é%ﬁ@ﬁ‘f’ﬁmb%nﬁze‘ﬂgl dnd¥onft Ydchls BENS stRRBEESESwhf from a
manTa ce

|an have an i nappropriate
diranddnh gedasysedgction hanothers. Fef exampigithusignsasgdiaher mammals are

i ﬁeé%eétéoﬁgg%.és%atthémser@irﬁw&% ViR Qe FBF eS8 Ak oRNANGR is a

sequence clusters of codons which are rarely
olsignificedt prabatriéy Hed 8 mampaliamgens@mPesspdin £.604 or d¥ikalgene

' Sexpfe%géd: fnl M%‘nf‘ﬁal|ér9¥3éllt§%l?ﬁ£}e°é3%§p&6?ﬁ$§ %is‘t’rfbu'tn@ﬂ %% SoddRs for

n consequence, dons eferred
paamqnenh leaprepsiokalt jeohelievgd that @ﬁme@cgm %bﬁﬁer%‘PgOl@@NA

g%gggénc%rof%%?ew Bf Adeioh® %B:ﬁ?é?(ta gﬁew &’v@? irthe fost |ﬁ évhlch

rotel rom a
t yeppreseiqo emtoeaccwm@ me@ne@@sofdcpw beorlogamsi XpEegsion ﬂﬁw@jn that
}%Isyde any sequence, generated either manually or by
Uter software, where sone or all of the codons of
the native sequence are nodified. Several nethod have

Rjﬁ ggp lfbé%%@ﬂé&%ﬁr%@ﬁeg tﬁ} %rtlculglpﬁ o@éﬁloﬁ? tfglsexample E. coli or
yeast) or eukaryotic host can be modified so as to encode the same protein, but to .
differ from a wild type sequence. The process of codon modification may include any
sequence, generated either manually or by computer software, where some or all of
the codons of the native sequence are modified. Several method have been
published (Nakamura etal, Nucleic Acids Research 1996, 24:214-215;
W0098/34640). One preferred method according to this invention is Syngene
method, a modification of Calcgene method (R. S. Hale and G Thompson (Protein

Expression and Purification Vol. 12 pp.185-188 (1998)).
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35 W98/ 34640). One preferred nethod according to this

invention is Syngene nethod, a nodification of
w@2alspames net hod (R S. Hale and G Thonpson ( PPGL/@P2004/002007

Expression and Purification Vol. 12 pp.185-188

(1998)). -7 WO 2004/ 076665 PCT/ EP2004/ 002007 Thi s

process of codon nodification may have ot all f "
C R BT PRk goBenEpRTGa o ey bR B e SLp ety Biingibenetts: 1)
t hﬁwﬂ@r@ee RIxpRbgSTon uf thé@eﬁélp’rgdl!cﬁlb@ r@plabmbrreweﬂﬁﬁﬂsequently used

e codons wth re f uent used codo e)s p
- Grans i RS LR s sadg e é%’z‘? Sreqfiadide,estriclion enzyme
5 f 8fdd 1ot REREEOWOwhStRAM clbmng @dad)do B3duice th@dutéatlélher homologous

potent| al for honol ogou reconbi nat i

DS aNReBoPn, PROTRRA SUREBRS dhdllebRiA Settor 'dhd genomic
S ga4RIMees anad) 4o .m&ovm@m&n&rﬁ@msmlnrm&sﬂ helsequences of
humans. The sequences of he rese i nvent |

ampaﬁfeé@@bumeyt'%@évwam@ Vr imERched dﬁC%Bfe'eﬂt{qnaPotent'a' but

bdkpre8X RS 868a$tGhdsain@asiel bE S RIIE type \sebudriceb NP U4l tbdhe nature of
t pe sequences. Due to the nature of 10 the al gorithns

10 alopriieS S5ptEioing: SHSARRPICGYBHE Bt GoNEralgdpFodon modified

m%@dquén%@ it3§ PUsLI5Ie. to'g}enbﬁaté’%ﬁ%@%ﬁweﬁﬂa?"ﬁurﬁb@r @mdlfferent codon
extrenely |arge nunber_of fferent co

s apdifiedeseanrneds which b pedpim @ iMial HWCf'%dmhsﬁf tl“ﬁ codons are
bra‘sﬁ%me& B&ng Q‘iﬂ?&%’u@él %etﬁ&:ﬁtog@@éjsy}ﬁhé’t& g%n%tl'%fvln?td &lon frequency

|ve synthetic %ene havi ng a codon frequency
clcloser tOttbattfﬁamd f‘%iblf?ély Haltigh ﬁpx@feﬁw%ww@@&%@a &8 B-Actm

15 human genes such as R-Actin. 15 In the polynucleotides
of the present invention, the codon usage pattern is
alln thecwplyrueisatidassef the presant inventipis.the cedarnysagelpgiiemyis altered

I e ERSMypicBtoraRder Hi rﬁ‘&e%fos@ly%&@sé(nt tRX BESShISs Qteanﬁ‘ghly

|n a targgt organit sm for exanp human 1i -actin.
gr@ﬁseclm@em@d@fqat erganism, ffey exampiestiireanp-agtiw Elneb |d9n

é)g&ﬁ?flcﬂé?‘it%@mggﬂﬂe Ok HER c%gelg%é’ &b@n%tttbﬁweof a glven

sequ nce rese peCIeS
20 f pelyoeciedtise amnenckﬁerea@mbl@e@hat 1068n argeb?r@p@ﬁeC@dﬂnfmenmes can

f I

%r oteha?(ﬂ’rgpn lXer‘tifﬁr?% 55]%8% %ﬁ:’%}é%s éses;e:?ic n%% of k2RE species
2436291@,g2r1|5l)aml]fheat abdbnlelom«@dﬁ@ﬁ%ﬂaé@ 1906, gden4-ext 51 hEheggodon
Bk 8551 o1 Rl RS oL ogronces
gmew)em:eepmdﬁa@b@@md of the sededtedgassf oftg‘a@es)wamrmahsed for each

25 igl?atmeﬁ& r{b?u Férqi?’n a%% cha ﬁ% v\émeq’gr ﬂ‘hg Mﬂﬁeg?érfﬂg Ufed

use co br eac aci d
amddoﬂnﬂ)rfelaelq aevre asd rscaet tchtandthe fc&mmmes oo denlesaicemmon

SSHURE b BB ST 1 TR seR e e
hisgbigyeapakesdd qydoves fafthe hightyaapetsssp genassof the target species.
ggrggfqetr go g%%:@%t&%t cg oa? on &%g&]%ﬁyesfﬁtggnﬁgreg g;gecciif%rbtol)fn%legtide, relative
30 to the highly expressed genes of that species, the scaled value for each codon of the
specific polynucleotide are noted and the geometric mean of all these values is taken
(by dividing the sum of the natural logs of these values by the total number of codons
and take the anti-log). The coefficient will have a value between zero and 1 and the
higher the coefficient the more codons in the polynucleotide are frequently used
35 codons. If a polynucleotide sequence has a codon usage coefficient of 1, all of the
codons are "most frequent”" codons for highly expressed genes of the target species.
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30 to the highly expressed genes of that species, the
scal ed value for each codon of the specific

w@olngonsb®ot i de are noted and the geonetric neRCT/@P2084/002007
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35

40

these values is taken (by dividing the sum of the
nakbsrainglte gse mesértdnentia, ties cdgontusege patérmrod lliteepolxu‘fucleotide will
cod and take the anti Jhe coefficien

orably B o oD R 10°h A% MR oRf bR o ppartcier
C@ﬁfrfd Sdi@NA ré|ha/erwnenmdweodon lfsb@e mﬁ@upmm@tsu tte onsaved

f . .
ség ﬁrcgj %Qgr‘?szglg g%oglgegatgn% E‘&tf% ﬁta‘ﬁ &08 ns g)r Fha&ammo acid
t RRre GOSHIaRY ﬁeqtﬁﬁrﬁl'y Wpiﬁ},lmﬁleotldmddhs pfesenhngéﬁtixbn will

2 0lrirab b esd R FPEEONN) BDBO5Y A2 04 hiiony exprossed

p@@ﬁ&ﬁéf th@ ¥R gét &Qam&ﬂﬁe N&dﬁmcm&woﬁlﬁé b%sent)fnvérli’tbn will generally

ynucl eoti de excl e cod
P BBis ERfoTiFace RamiTSIE fos ST e H RN e of ¢apisf than
ammgréﬁ@ﬂaﬁly oesteh ﬁbh%@hﬂﬁﬂklﬁéﬁ&ébl? ge&amemame .7( BBEBA usage
value is the observed . nunb f co ons divided by the

niaRies fop Ryyeap &an ?ﬁozﬁelfo%%'ﬂr%e 8Pkt hat ami no acid 5
were used equally frequently. A polynucleotide of the
present invention will preferably exclude codons wth
amn FesaRArEaNy@ highly xpEesepd Relg astin geng §as 9%&5?8@%-@67-
genes of the target organism A polynucl eotide of the
present invention will generally have a codon usage
c dapfcrdorHsagedablgifghg 90@52 §PRigaeis setirelPedtes of
greater than 0.6, preferably greater than 0.65, npst
preferably greater than 0.7. Codon usage 10 tables for
h @oalonasagalfephbmandbighly ex@essed) igenen 16hftiusem,_high.cod)
hi ghl y expressed beta actin gene has a RSCU of 0.747.
T %ASQQO% e tablgef or a hoppysapi engctsoset out
ow. 15 Codon usage for hunan (highly expressed)
genes 1/ 24/ 91 (human_hi gh. cod?L AmAci d Codon Nunber
[ 300 Fr &49 on 209@§y0<eee 9051807%8. 76 0.94%*dy GGA
528y00 10:@8 0. 14528 §0 GGT 4410088 9. 14 0.2214dy GGC
1867. 00 3&T0 0.5Q@425063 u GAG 2420. 00 50. 4619.75 G u
G, 792. 08:d6. 421962500 Asp GATg5A2. 00 12.8758. 25 Asp
GAC"1821.00 37.75 0.75 30 Val GIG 1866.00 38.68 0.64

Glu GAG 2420.00 50.16 0.75
Glu GAA 792.00 16.42 0.25
Asp GAT 592.00 12.27 0.25
Asp GAC 1821.00 37.75 0.75
Val GTG 1866.00 38.68 0.64
Val GTA 134.00 2.78 0.05
Val GTT 198.00 4.10 0.07
Val GTC 728.00 15.09 0.25
Ala GCG 652.00 13.51 0.17
Ala GCA 488.00 10.12 0.13
Ala GCT 654.00 13.56 0.17
Ala GCC 2057.00 42.64 0.53
Arg AGG 512.00 10.61 0.18
Arg AGA 298.00 6.18 0.10
Ser AGT 354.00 7.34 0.10



Val GTA 134.00 2.78 0.05 Val GIT 198.00 4.10 0.07
Vval GTC 728.00 15.09 0.25 35 Ala GOG 652.00 13.51 0.17
WOL@4/BEA6H88. 00 10.12 0.13 Al a GCT 654. 00 13. BGT/QPEF4/002007
Ala GCC 2057.00 42.64 0.53 40 Arg AGG 512.00 10. 61
0.5E8 Ar gARGA 298100-6018 0.104.%er AGT 354380 7.34
0.10 -9 WD 2004/ 076665 PCT/ EP2004/ 002007 Ser AGC
1371 00 24a27 0. 341bygo AAG 2133. 99 43.88 Q.82 Lys éAA
471,00 9.76.0.18 AAT 314,00 6.51 0,.22.Asn AA
1196, 00 2392 0. 7§§1@2‘? ATG 10 79%0 22. 320172'60 Il e

> ATR™88. 00AT 82 0.65410° 11 e ATT®335.00 6.58-8218 |le
APENM369. BEC 28. 38100790 Thr AGE.2®5. 00 8. 4078. 15 Thr
ACA 373.00 7.73 0.14 15 Thr ACT 358.00 7.42 0.14 Thr

A@Gt1502. f: 31. 13007570 Trp TGS $52. 00 13;5351. 00 End

TGA 109.0 .26 0. Cys T 5.00 6.74,0.32 Cys
10 T§§e706.0%mi4.63 0528&9End Tﬁé?ﬁézOO 0.87309 1 End

TAA®46. 00°0: 95 0. 23°2%° Tyr TAT®38b. 00 7.48-0%26 Tyr

TAGe1042. 8- 21. 68369720 28.38 0.77
Thr ACG 405.00 8.40 0.15
Thr ACA 373.00 7.73 0.14
15 Thr ACT 358.00 7.42 0.14
Thr ACC 1502.00 31.13 0.57
Trp TGG 652.00 13.51 1.00
End TGA 105.00 2.26 0.55
20 cys TGT 325.00 6.74 0.32
Cys TGC 706.00 14.63 0.68
End TAG 42.00 0.87 0.21
End TAA 46.00 0.95 0.23
25 Tyr TAT 360.00 7.46 0.26
Tyr TAC 1042.00 21.60 0.74
Leu TTG 313.00 6.49 0.06

Leu TTA 76.00 1.58 0.02 .
30 Phe TTT 336.00 6.96 0.20
Phe TTC 1377.00 28.54 0.80
Ser TCG 325.00 6.74 0.09
Ser TCA 165.00 3.42 0.05
35 Ser TCT 450.00 9.33 0.13
Ser TCC 958.00 19.86 0.28
Arg CGG 611.00 12.67 0.21
Arg CGA 183.00 3.79 0.06
40 Arg CGT 210.00 4.35 0.07
Arg CGC 1086.00 22.51 0.37
Gln CAG 2020.00 41.87 0.88
Gln CAA 283.00 5.87 0.12
45 His CAT 234.00 4.85 0.21
His CAC 870.00 18.03 0.79
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Leu TTG 313.00 6.49 0.06 Leu TTA 76.00 1.58 0.02 30
Phe TTT 336.00 6.96 0.20 Phe TTC 1377.00 28.54 0.80

W®E00408663825. 00 6. 74 0.09 Ser TCA 165. 00 3. 42rCr/@B2088002007

10

15

20

25

30

35

Ser TCT 450.00 9.33 0.13 Ser TCC 958.00 19.86 0.28
Arg CGG 611.00 12.67 0.21 Arg CGA 183.00 3.79 0.06 40
ArrguCGTI 2dfk 00 4235400(@7 Argsm 1086. 00022851 0. 37
GI C‘AG .00 41 . 88 B LAA 283.0Q9 §:387 0.12

48 Hls 34. 00 0.21 Hls C 870. 8.03 0.79
CA%"& 0766633&% EP2004/ ?)0%%()‘A LeuQCﬂ'%; 2884. 00

SQ{G‘PS 0. 58T¢ eu CHA746%° 00 3.44°0%D3 Leu &79°238.00

4.93 0.05 5 Leu CTC 1276.00 26.45 0. 26 Pro CCG 482. 00

9.199 0. 17ccdPro CCAgA560 00 9.4590946 Pro @CI7568. 00
1%./67 O. 1@@10 Pros68G3410. 00 29423 0. 48 Fhes non- VNTR

e>i:,tracel ,_Lar dorlrg;agz(g approxi nay el y 80N$rrl§10 aci ds,

am no_acjds 3' R™AI
c@ﬁ?truct% %f t hé4thvehtion corpfise at 18as® one
epitope fromthis region. An epitope is typically

f hEBBNnEVIOTR BkirdRASIEr §6MEIR i BpFBXiMateAC 80l aBRHURIRE 5’ of VNTR
Accordi ngly the constructs of thgh:?resent i nvention

i ROA &8 anﬂl@%é@ld%ﬁeV'éBRt OV EOPSIBIFS Pdhe Byyetgrreomprise at least
ebhé%'pﬁ@;hé #brﬂrthle%@wm Aﬁ’tesftcﬁreabltwc%u ﬁatr@aea Frdhd ¥t le@tlseven

nore preferably t he non-V domain is
ﬁﬂ'%é@d SPEUQ@ep&CPWQlEIQB/rtW CO'Eﬁt'éP@eré'&? pregentdpyantipy iclude at

C%Hs@bﬂé epifbeSRInk HRENGTOVT R 2R fa RYIIAIRIcHRAN ePfeferably substantially
all or more preferably all of the non-VNTR domain is included. It is particularly
preferred that construct contains the epitope comprised by the sequence
FLSFHISNL; NSSLEDPSTDYYQELQRDISE, or NLTISDVSV. More preferred is that
two, preferable all three, epitope sequences are incorporated in the construct.

In a preferred embodiment the constructs comprise an N-terminal leader sequence.
The signal sequence, transmembrane domain and cytoplasmic domain are
individually all optionally present or deleted. When present it is preferred that all
these regions are modified.

Preferred constructs according to the invention are:

1) Codon modified truncated MUC-1 (ie Full MUC-1 with no perfect repeats)

2) Codon modified truncated MUC-1 Ass (As I, but also devoid of signal
sequence)

3) Codon modified truncated MUC-1 ATM ACYT (As 1, but devoid of
Transmembrane and cytoplasmic domains)

4) Codon modified truncated MUC-1 Ass ATM ACYT (As 3, but also devoid of

signal sequence)

Also preferred are equivalent constructs of 1 to 4 above, but devoid of imperfect

MUC-1 repeat units. Such constructs are referred to as gutted-MUC-1. In an

embodiment one or more of the imperfect VNTR units is mutated to reduce the
-11 -



FLSFHI SNL; NSSLEDPSTDYYQELQRDI SE, or NLTI SDVSV. More
preferred is that 20 two, preferable all three,

wepittopsesequences are i ncorporated in the conBCT/ER1004/002007
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In a preferred enbodi nent the constructs conprise an
Npbientialfat glyessgiatiors, dyylediaeg a g]Maethgmeslites daemdatjon is preferably

| RAPOPERIBR Tty Bu i o RS it B B8RbGn,, Tl 3 fBagiang treonine
poeseaite |stsub§t|t¢ueémdih rvekbhd; hsleualne, 2Bninkes asparggioas ltas thus

nmodi fie ferred construgts . according to

RO POk pEle e e AT RN 2T S0 T I LY Sl Wil gn amino
Fakid d¢otdd wbds\}re no perfect repeats) 30 2) Codon

nodi fied truncated MJUC-1 Ass (As |, but al so devoid of
signal sequence) 3) Codon nodified truncated MJC 1
ADh&GrdfetE chnsthitts alevioe éqlﬂflaleﬁfrtamdweablﬁ anbrising from 1-

e e A A e e

sequence) Also preferred are equival ent constructs of

llﬂl]rg g éélrﬂ%ggv gﬁéje%r}t \g/ghfg?cgw(gggspfggﬁa&mgm Folvic{e%pelﬁwta restriction

glétté atthdilnction lon theNeadsrBegudieBtana i @itrawmﬂamomm Typically
%erfect VNTR, un tate uce -11

2

its is s
9 Jesiedien spets @Eggbﬂtfaod’ E?OGPnC{I?o @ﬁﬁj g% ac lng | Site to insert
g |s}é§l§1§’h6e§feh@c5ﬂmg%’ibr atHer pbptitied itdIVHHs Yéraéﬂaﬂfpléiglyﬁ)syféh@n mutants

mutation is erabl% | acenent, but cgﬁaébe

i rﬁ@eVNTBrrea'Pna”w@t@@F rﬁmo’ffﬁrﬁf SB(P‘P%Y%‘P”ISE%%% Of erO'OQOUS

t Qé&@éHc@@ thellen86dd TBielper pisicsisubieds Wotdh Pgalfidh@ Tetanus toxin, or
| sol euci ne, al anine or asparagine. It is thus

pidddyrediNTRANSt | east one, preferably 2 or 3 or nore
are substituted with an amno 5 acid as noted above.
O her preferred constructs are the equivalent tqg the

athsoerdingiip acloHBRT PRG! Gl deminyentios, ap FUERSIEN Yeards PrRYited which

Preefpriadyd ¥nd lst\QB%b(eOSfr él%&lﬁ% H%O&@Hreé’s&bﬁ §f a Jp@lyl'n[l‘cl@o’ude sequence
further enbodi nent, MUC-1 nucleic acid is

pie6cerding @i the lav¢ré|§ﬂr i th M@ptorsmaa bﬁ syifablg fafcdrivisg e¥pression of
t fh%téraeg&ﬁs §ﬁﬁwﬁ65&eﬁa%§e9@or@ﬁémﬁﬁﬁéﬁ HiR! ?Qﬂ&ﬁéﬁy human cells.

Typi cal I's restriction site Is a Nhel site hi's
can be utilised as a cloning site to insert sequences

e'?x%egr‘d t()%ffu%@leé ﬁ%@f’éf'tﬁ@ﬁwéﬁ‘tﬂ&ug'hgg’[ cdilRonfprid Iaepolynucleotide

gl ycosylat'i on regions nutate
r @ﬁgwogaycwﬂmyﬂodw tﬁwe@tloﬂ"leQO an expragaiet Yﬂ%@’(ﬁf@oﬁiﬁlg the invention

LR SR O fha) DR R, .@@@W:W'm farnf’2.Phuman, or

P%H%&oﬁjr%aTeﬁ%nms teoxﬁ.ﬁly or \;F\G/l‘rll d tVype un?t S. & '
may be an insect cell. Mammalian cells comprising a vector according to the present
invention may be cultured cells transfected in vitro or may be transfected in vivo by

administration of the vector to the mammal.

The present invention further provides a pharmaceutical composition comprising a
polynucleotide sequence according to the invention. Preferably the composition
comprises a DNA vector. In preferred embodiments the composition comprises a
plurality of particles, preferably gold particles, coated with DNA comprising a vector
encoding a polynucleotide sequence of the invention which the sequence encodes a
MUC-1 amino acid sequence as herein described. In alternative embodiments, the
composition comprises a pharmaceutically acceptable excipient and a DNA vector

according to the present invention.
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According to a further aspect of the invention, an
expression vector is provided which conprises and is

we apabr@edf directing the expression of a PCT/EP2004/002007
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pol ynucl eoti de sequence 20 according to the
i nvention. The vector may -be suitable for driving

expressi on f het er ol ogou erjal, ins

el ICPHWOE Pirs maﬁfa?lsf)c:lﬂ iﬂdley aﬂuﬁ&ﬁ’%éé Q™ bea gy H'St%éed cither
t @oAcdmitdritle withsipeetjuaitialynwith av edjuian or anrlmosm stillatory agent.
conprising a polynucl eotide sequence according to the

i nvention, or an expression vector according the

| rihettiie an 2mbodinpend of thednvehitien thas thecwsictorsraf/thbénvention be utilised

D3l rinlnosfintteidry GGk PRREIBIY (8 imufloe RAIRGry flont 24

IsSin ect or
acslorinisterra @ thesape é‘m@rﬁs the ﬁv@ﬂucua@ﬁi ngvr@éﬂ@mvwéa and in

CeJrbrerrbd RboaRhcHs | a{tré m#rﬁm@eg :c]og"éfﬂyerb %ubh aﬁmhﬁsétmmlétsry agents
ation o e

SEPE. TR0 bERP P SXESIVE PN R ) PreclugE bther agents):

phgnitetie inidaaquinofipesssuch @s mrqntnmads[SqZ;ﬁ%S R-837], (Harrison, et al.
DOk YT |05 3A0HSD B AEF AL Bl od BB v o
prafifcopratein atrins’ Méaacinet 1oe 182, (21 )k enp resiquimad [S-28463, R-
g'os;t'sg{vasxa;eis Bkt Ad; @vl%g’lc ﬁétﬁg@%/ ggmweﬁggaﬁgé fib&fter R-848:
oA ioB I BRS OBh A b e rplos 25l BR0pe Scif bases
ﬁQﬁ@@fb@ﬁyle @ﬂ@%ﬂ(ﬂjneﬁs tBot alivtblﬁoﬂstmﬁﬂv@l? gxpradsed g antigerasresenting cell

er SC e ern 0] . .

Jere S eedinmeh B U SRRT RN Lt Thdiapblly sprentation o

e>¢be pmreune aysfera bpidastimdeaiory Sctiffbask-fagming diigs’pNatsieand77: 71-75

QY@@E@? %?tokln%zcﬁ/gpna@%ér%7&6§cﬁmﬁ%gﬁ%gggﬁég93Qﬁl?er pF&&in or

on may al so 1 ncl an a vant or
acnepﬁqi%tt@ﬁ apuld ipglede PrgRtIRMaaRY PX}OIW‘%SL&“ as Interferon, particular

S afteEBidnadibha, \@I\?JESFH |Lad1atr%an|!L ’Dbetaﬂﬂ@HOaI{Sha Bbd IGFT-Ybeta, Th1
| S an e | n
¢ HEUcE e R Ao ergor A T st o1 e T oy | LA LAY 2 inducers
i revehas tli-AullLag, ok-$, BgEhand IR- X @vdadther ¢heenokine and co-stimulatory
| THEABOSLLATEL RACRLY, 92T bighs, MAIMbBLS RARAR AT S, GBETE CDB6 and
tl g e and

nucl ei ¢ acl i nventi on

i CD4iet ethes nnaxpRsINMHatRRY t%rgétlrf%quaﬂﬂ&ﬁ@@ apgékfrdrand L-selectin,

SupaptodTsutiasidting | préteimy aRe @Bpiidesistieh 4 Fas ((ag? sglhthétldhllp‘id based
uae

G, T RIERTE: (R B OB Bl g ioen Speciic

| mrﬂjbodmhire[s?arﬁiﬁﬁ@n&tawﬁ-’ﬂﬂ?t}/pe inaume sponses tablasmid DNA

P}%grlrb% iaﬂgn ﬁ)éagc?rgau{ d: %%8 @%)déczl%{%éHﬁ)hggto'cgﬁfﬁ%lnﬁ)&ysorbate 80,

al’'one” or co vaccin

le@?ﬁ@n@@ho@s@m182@0@6'20:8& ) Be&iﬁ%f Be sErflatonya “Toll-ike receptor
[ S, %ﬁé% aﬂ%reﬁl‘\ﬁ&b §VASdté %@@nlt}ﬁtCLﬁ,‘ent OﬁﬂilWlﬂrﬂllcroblology 3:23-30

act | VI respo ier
Cdﬁ%%q) HG\H“B?I' ﬁS@e gtm%@, ﬁﬁﬁoay F%nra@rgpsﬂ@&uatory DNA
6bedderic30dLegsanBivh efféctiva srtmdémalfgenaimoupizati@ndcience 273

ATHBES; SERboR[RooBPHiIH YEhY P BI-ARSREeAB ABbGHER bactera
DNA', Nature 408: 740-745, (2000) and other potential ligands that trigger Toll
receptors to produce Th1-inducing cytokines, such as synthetic Mycobacterial
lipoproteins, Mycobacterial protein p19, peptidoglycan, teichoic acid and lipid A.
Other bacterial immunostimulatory proteins such as Cholera Toxin, E.coli Toxin and
mutant toxoids thereof can be utilised.
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and T-cell surfaces, such as tucaresol (Rhodes, J. et
al. ' Therapeutic potentiation of the inmune system

wdyoogosdessrul at ory Schi ff-base-form ng drugs', NI/EPE04/002007
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377: 71-75 (1995)), cytokine, chenokine and
c Gaegtaimpretarmdyadimlantsubeslicitnge progomimaoteT il -type response include,

p%?.r égﬂqpué fy a?.\ewa@r.vawé e A%frﬂ%ablhbgﬁﬂ?mgm &y&r;;}'i%far%my 3-de-

, particular
G@@gﬁateﬂ @@oahmoml linid Ao dvIBL® atipvanis m@aﬁlvaﬂ@blerm:m Corixa
b&t@ oratidn (Seré@héc WA ssactor éﬁamalbeué%i’éhtmmmb L72? 4,877,611;

%025 Q%L 1(’518 %O&‘ﬁa@% 89’33'F‘L”91°é'98'?1‘ﬂf?%§ﬁg7‘ ‘EP@HFMF%QPG

anhhuo@oﬂdie mﬂrmh&ih)yateg)aaie«slr@uc@a@sed\ﬂﬁﬁﬁéntlylvlkﬁ rés@drgbaSuch

M R-
G B Beo SOl o A SR Bl o comas
CWR-P/33§81andd).ScPatent Hes. HIH)H 206 andsh, BrIAER. hﬂgnunostlmulatory

prmlm »sé@ealesls BRMISSESsHiBED faSeEftble, B Bato éf/élt %%#énee 273:352,

uvant.s, uch as vaxfeéectin,
1'%98 %asz sEPrEﬁé a%%%éh %m‘i?@f@ﬁ RO éUChaﬁ‘ﬁ éwbeyor
t |dbr|ea|vamdmdrrmfnhaludmgthﬂz1t amﬁQsm(WcﬁlﬂlarBismmeSedti@als Inc.,

pl 778 3786).

i AT LY e T A
clsepbedjnsr ol , endot oxin, [LPS], Beutl er, B.,

"Endotoxin, "Toll-Iike receptor 30 4, and the afferent

linb of innate immnity', Current Opinion in
MASSORTPYIREE presthe 213e 9Ha polyordgqtide agadilg tgdhe iwention, or of a

diveBldf hadiAg B thedhntidh, ifthed ﬂBFgﬂP&;ﬁ@\

Ve sequenlcgs necessa{rrg/lr?ore eefagrgglb é;ger I\mf(z1
g@%@rqswﬁﬂmrz@un%mneta%%e@nce 273 (5273): 352-354
(1996). Hemm , H et al. A Toll-1like receptor

recogni zes bacteri al DNA, Nature 408: 740- 745,
( 2beopreasnt wvhetionpatsenpioxides | maiads tdfatreatingg gemraushting MUC-1

ggxgégaﬁgg{uin ,nggdmt&fa;w%%bg% C@égeéﬁéeaasthe?am including

ynt cteria
Mpeiasiasas; icamppisiog eadmlprﬁayringeim eﬂ@@lvycanpuntemfcaqaodynucleotlde a

25 bl A 8l FTWRAS B A8 ot o
mat Ridrmacsuicalscompesition neyrakeethatfodnm stohe erliBoidOndividual doses, for

%9%2%6&6?(;Eﬁ%}éfe-l%g%?@"tﬁ@rg&@% va%{nta Jflf] r@ggltﬁ]fje_ rbgertain cases the

adj uvant s dom nan
r éenroel'seadcinalioni may he maepeambé enediatéd @NJA Aclilery mfataipoq/nucleotlde

S B SSEO0 M o ) R s Ui e
avectavand tigl "obstbhy dminisiratiGo opa remnmma(rﬂSemalt\Aeetor ¥émprising the

S%%mg Iy&gﬁﬁgﬁ%e 'ﬁe nggtgo@ergoo% Wﬁ%ﬂ}ﬁ Rro edh in égjuvénq ]Conversly

oltheg priméige otay dees with rthehiirah védier € Gith da rpuﬂélaOﬂorrd&Iat@w typically a

- DR GR R T R B 1 RS BN e »?Eﬁwrsw invention.

are described, for exanple, in WD 96/ 02555,

9 3 %@?ﬁ}{ﬁb&%f@e%‘?&s‘éﬁ inver?tlon mcz(?udSesZ&%reasglon vec?ors ’#13? comprise
the nucleotide sequences of the invention. Such expression vectors are routinely
constructed in the art of molecular biology and may for example involve the use of
plasmid DNA and appropriate initiators, promoters, enhancers and other elements,
such as for example polyadenylation signals which may be necessary, and which are

positioned in the correct orientation, in order to allow for protein expression. Other
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DNA sequences are al so described, for exanple, by Sato
et al., Science 273:352, 10 1996. Another preferred

W@ajouwasbs conpri ses a saponin, such as Quil A, POT/EP2004/002007
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derivatives thereof, including Q521 and QS7 (Aquila

B'smpafba:r veaterstwared be Iapparent Kr perisagh akiledvin) themsti By way of further
ni.n; [

sﬁ%%ﬂﬁ%ﬁ én ’tri%r %%%%ﬂét%r &?ﬁ@l%jl Mg]e?Hl'aP@"f’onlng a Laboratory

p daynsic L @ditide. GSbIdraborajorv&reS’seﬁ%%ntl on, or of a

vector according to the invention, in the treatnent or

prophyl axis of MJUC-1 expressing tunour or netastases.

Theefprabiye atpolynuelastiderof dhe mventon, defor we¢ hoitis imfention in a vector, is

B S e S EPETAIN B o v

| BRbreskion of thet aslirgsesjuencarpy ittsd hostaeili ird. sheeveatgr iaran expression

effecti 0 ol,ynucl eot i d a.,. tor

oiies i Ui F3 Sbermbu ke otees B b fpmodtie 7EKn Rl Smeonents
AdBasdribet raad iroa rélatiorahiphsarmitthen thetrato ootwsinttheinintended manner.
take t formof one or nore |nd|,,V| d

| .dos f or,
ek\arﬁﬁ}”ég%%s%ﬂueﬁf:? BT PrIHEPTa pRA TR \}%&e&e ﬁ%?i‘:é?ﬂ'“g sequence
I @0pb&tiorled BesUch & vessest tehﬁre@ﬁon [ i the"codimg céenpiehen is achieved
may be via artlcl‘% ﬂh E?I\@dellveré/ of a
pb‘P?‘?ﬁf@l”@'(gP ePMRRLPH Wi @"etrng ABNLTERERTS i nventi on,
preferabl y i ncorporat ed into a plasmd-derived vector
and the "boost"” by adm nistratj f_a reconbi na
o ThaIvegiaEs BV Cent earTiger s et ERCFETaR Mo ©-9- BAC, PAC,

S%@”Qﬁus oF dﬁ@@ét\leﬁﬁary\ﬂp&ﬁvlddﬁﬁwﬂh Qirﬁbﬂglh rbfalféjphkkemah optlonally a
Conver sl prim ng vi r al

WPLAMGopTas b HPISENAN 2F ok PPYBH ety e Pralhcs ouidtor of the

f QFdHbRE edridvadbrdVaay conthih heb@ORiora sBNBtabRE ehdiRerogenes, for
the present invention. As discussed above, the

pexamRle AMmASIRIEHR amaNATSneIgRIRaGeoAeNR M dRe cPRGOl @ bacterial
C‘BTQ%HI& 8r alrB8staHE §6hd i SRAYENERrofvechtes yasy L&y in vitro, for

Such expression vectors are routinely constructed in

t lpgample for thepraguptian O&Dé%@yRalﬁnornwdfferfraﬁﬁfﬁﬁbPretfanstf m a host
' %léﬁ’l%ﬁeiahﬁpléls§ nmaalidH Rssticdil BNYA féife PEIURAbH 9rote|n encoded

intiators, onoters, enhancers and ot her el ements,

s by iheygedtos ¥Astass Fisty\akerebs peRtesh (e Haed iM% forixgmple in a
b%&ﬁ&@éﬁ@m(wa%tﬁgﬂ'o‘?@fééﬁeth@ tioned in the correct

orientation, 1n order to allow for protein expression.
Qther -14 WO 2004/ 076665 PCT/ EP2004/ 002007 suitabl e

V%Brﬂ@%ré"@hﬁ SitPQFe%?ﬁ%r cﬁﬂteghl‘ét@gélﬁﬁéﬁ n?éy i @éjedtéld {d¥e compatible

furt in th regard
r afiter thteoh&n@f”oi@k Véllcmlexpmﬁl@@ U ses@nedi nljor @Xample mammalian

( PR R 7 B potofotthoRh el i Y REoc R Fesponse o

i meamt metals suchi @y cadieiuimp andhéhe Praetin pramatar. aVival qrromoterssuch as

OREL 3YY e PR BrsiRBIF, HunRRRERE AR (ETv IR cary

for
(IE) promoter, rous sarcoma virus LTR promoter, adenovirus promoter, or a HPV

promoter, particularly the HPV upstream regulatory region (URR) may also be used.
All these promoters are well described and readily available in the art.

A preferred promoter element is the CMV immediate early promoter devoid of intron
A, but including exon 1. Accordingly there is provided a vector comprising a
polynucleotide of the invention under the control of HCMV IE early promoter.
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expression of the coding sequence by the host cell,
i.e. the vector is an expression vector. The term

wO opaenasby | i nked" refers to a juxtaposition WheT/@P1004/002007
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t he conmponents described are in a relationship o
FE%nFHpiés' SosUitaBmr viral {edtetsi indude hefpeisrsimnples vitaldveati@ipeyaccinia or

regul at or equence, C _
edﬁr@—\él&lpylepiiom(é{&? 8V'5U§98d'inﬁlg‘gl§,‘83ﬂgwﬁusoé§o é(?%n&/lr?ses anéi adeno
'a@sééiﬁt@d ﬁ\nr\é@éfs t g?éneewrgﬁéﬁ teznniglies singottiesey visespseareeknown to
is achi eved under conditions, conpa
teeps skited) s difu@ ceRe“?‘ﬂ\é‘“&?eﬁ%‘?@n?éﬁfxgrg%le\fl\ﬁapeéé;%s?d fo stably
F?lht@?FQtéj%e QBIS/hudlé‘dtlab &hhe THEPIBS |r(te toe hBAcgem althsugh such
decqr@lgj\rq%t{l‘(gf i g{qt p@gqgfqgnvgl(ﬁ:é@cgn&r’b Chv r v1r% v%r fofl By contrast
%H{afrﬁ%b%ﬁm@f ahBeth@@fédf@uélloﬁﬂ&ﬂadgemndxm‘esmmal ‘Veyctars capable of
regul ator of pr onot er X?ectors maé igrhan cells or
oiwmremeélO@ém ét??ﬁtmeés AFRF R@m@% geuloyis ve 3?5%3p
HPASckdrldl H"|a9rbé‘ %ﬂﬁi’%’éb Ninf @f@bﬁ&@%@dlﬂ;@n@uanﬂtlééﬁ of dhs eHIYf protein
a bacteri al lasm d or a resista %r a
Cenoded bvelbe GlobrHapolEs et HoseR BVaTgR 58 AR Bt use as
fs‘?fbuhﬁ"?fa GiEl6f inoi'mrﬁuncgéléa)%r Rh@pb[ynU&l@dtlde@ &frtae Sfetition have

or transforma cell,” for a

heasticuda utility iy qualmactt:lﬂ%s PF BYRyioUs @He%%ts&p&eg@@%d%h vaccinia

bé’ongnﬁctg?lﬁ{fé)ﬁeen Rukesdspns my also be adapted to be
used 1n vivo, for exanple in a nethod of DNA

vacci nation or of gene therapy. 25 Pronoters and ot her

eéé)étgr"f’aﬁ' \%J%t&?%%f'a;]s%n Ré' &ﬂ@b dmﬂér Q&aﬁ@leeéit@@té@ S.bﬁnonella or

ost ce expreSS|on

dlestegaemay berusest 2 @acfﬁaﬁh\éﬁqtq;n *pﬁ 6%59‘&‘%0 idhR IAgRIAING to the
“H%arﬂ%h%@dﬂl}tg”ﬁh{é rf@'ﬁ@?@foﬁrby é’%b'réstéloﬁad'f tﬁ’@eh(fbﬂjé@%ﬁot‘ems which

response such as cadm um and t
(&qmession pay rcahee:rlace\inrvatro 37 BB 08X vg/ecﬁh%gucl%%@eémﬁy therefore

| ﬁ%,er?vo]-ve%mh' %%Bmgg@ﬂ?éﬁﬁel %?%r sfeY MBS | tb URcre&dd)yields, or

diate ear rous sarconm Vi I us
L’ﬁﬂemomm ding Meﬁ@\ﬁher@ﬁe@ttc‘oﬁﬁﬂ@tﬁ inothel Yy right. oWdised in DNA

bol tcm%géﬁééo“ntqngs HNXIeI'bOﬁE ep%?ﬁh[:l@@t‘tﬂe%td? e ﬁr@gérﬁ%\/eHﬁigﬁ are used

pronoters are wel
deslbelpb@ibcamdof iba@inbydeshrroteinsi ia Wirp ehex ya, cells, for example in cell
el | R | pRestad | Yuch cell
PR o, BRSS! wseodiificictioe BTBE. AbRessad! Juen cells
Ammlddltr@lsyent hnerpeefelsabb'rsiabldedaramm egll l@@ﬁprl?agtm@araexamples of

pol grfnlﬁg%ﬁz oﬁplgd W?\%‘éb\%ﬂzgﬁa ?%%% 6§r]5c‘68fﬁbrfblr Pholypeptide
P@&’é&ﬂ%ﬂ@@dtlﬁﬁﬁ@é}mon Exmqa resmofalignHEXEP3TVEHQL Hebait283sand COS
aFﬁll?Udére?@ﬂ'E ¥ he 8%“3 X écft?# wWiEEd 8he WhY(ﬁCI? ngi 8nI9"stable, but also

ovi ruses
|@ntbwylfbumurea@tynmylatmean@r@llasltsfame axyessien egj a polypeptide.

viruses. Cene transfer, tec u t he

" Estisten B0 1 L3R I AR SR B SANNES may bo

vegpressed ﬂbmeamh&cle@t}debef theegtesentsindnition, in cells of a transgenic
non-human animal, preferably a mouse. A transgenic non-human animal expressing

a polypeptide from a polynucleotide of the invention is included within the scope of

the invention.

The invention further provides a method of vaccinating a mammalian subject which
comprises administering thereto an effective amount of such a vaccine or vaccine
composition. Most preferably, expression vectors for use in DNA vaccines, vaccine

-16 -



5 integrate the polynucl eotide of the invention into
the host genome, although such reconbination is not

woe@herdedl. Replication-defective adenovirus VECT/BPHODY02007
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contrast remain episomal and therefore all ow
tdonRisitiohs e merssnasherapedsics vl bap@apmis V&Clorsr i vi ng
expression in insect cells (for exanple bacul ovirus
vectors), in human cells or in b

DA opecihesmay BE AITBTBPIEHTE e BERE teked B B pyaprple n
qu%oef‘otﬂm:hgtlcﬁ‘ﬂé‘d?ﬂlﬁ@té%’d tisieg BGyNNghredgh desswt jether DNA

resen 1N for e

atvinies v ipneses moans ERGERte ol e, B By Bhltle
tihediafedeDNA daliveay @MPRY. t Altof taesamlwewystﬁmuargwe" known in the
Vﬂ’gglﬂ- gecqgr rﬂé Ml DAl LBRY lﬁaﬁwﬂwagﬁiﬂ%&%ﬁlefdﬂll hedd@tdviral

constructs have been unsuccess
Bmczrrdeh‘verve‘ﬁt@ﬂs may al so be enpl oyed, for exarrpl e
attenuted Sal m)nel la, or Listeria nmay be used as a

bacteri al vect The po cleotid

PR RmBRe iR & TP THETHE GROiR G Yoy Lharadf dues
Oéudh% nmrn@ﬁdaﬂuamwmwcnmnemm mtrap)eptoesw @rintraMenpesy muscosal
pl ace F' L Qe &thl VO or ex vivo. The nucl eoti des
nedFt3rer e rag YLy ol ved in reconbi nant protein
syntheS|s for exanple to increase yields, or 20

mBHid deliggreatiirddermhilsi. rin @articular,
r| gf?t%fél}ﬁﬁl érh&gjlﬁ’\é@t e doRRoBI | rad@rrhAiBi. rin @articula

i se vaccmaﬂontg?{{]@? V}ﬂere
t e qemmnpstien Sotalvered O neeRns il 8SERE SRR T U A IS ed
i Boﬁb&dﬁeﬂqmlmﬁtr&fonttmmd\&ﬂbl’pnvm‘m cmting the veotoran to a

nﬁgﬁ\ﬂ ?/ gcgq?cgwnic‘a %gh?‘?ﬁm‘n ténrg% %r hi Oggpérgy'{)lﬁe itth ke Qfidermis;

exwe@sw exsunple, eeldescnbedaﬂ éa@qsrcﬁﬁé iJdiptechyjology 44: 37-42

p& Fably stable mammalian cell lines. Particular
anpl’es of 25 cells which may be nodified by

i nsertion of vectors encoding for a pol ypeptide

agL hiiDtrattioe bk@npl@vgagdm/@nlpaaldmeBEMhucan beECRRSad with

eSS Bnel ey TS B e Rt S oo,
buik) ahd @omﬂbnws/abanemuﬂ\éac@ﬁoy!c M\lesamecﬁxamtesdéwhlch are

bgr %&%%d‘?ﬁ( §8@6"7M@€6%1c¢@78 5@9@7@%85 @34 0Y: and EP

|eve rans%orned OOC

b&28o éb@p@%@ﬁ e Bosty okt e epels B JHlGe BoE wherein
i %Vcﬁiﬂbb\%'er oSt dnSof Phicr@sédpidsgeties, suoas bulyamlamdﬁabre

f bl t
Capravatio e pafnnA PR Bhos BEPRIEE sF R By el dovice
| pvapilingnhe santldﬁk inded tavgehissue bélnweegtetygmallytth@ skin. The particles
{ T tjo t a t
ofg\lf% g@:{egrﬁgly SRl be%prgﬁ,rm:al 4an2 d Jgnﬁ rﬂ?rre vﬁéf&)ﬁéb%ﬁé 6 rﬁgeﬁ‘rﬁ%ameter
achinit ries DBIA omgmb@rmamomnt@me@@tandéhqhm%m %wﬁld@e or
VaGELRR B ARG RS t &%@%}uﬁ" on. Mst preferably,

expressi on vectors or use 1 n DNA vacci nes, vaccine
-16 WD 2004/ 076665 PCT/ EP2004/ 002007

In a related embodiment, other devices and methods that may be useful for gas-
driven needle-less injection of compositions of the present invention include those
provided by Bioject, Inc. (Portland, OR), some examples of which are described in
U.S. Patent Nos. 4,790,824; 5,064,413; 5,312,335; 5,383,851; 5,399,163; 5,520,639
and 5,993,412.

In an alternative embodiment, nucleotides of the present invention maybe
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conposi tions and i nmunot herapeutics will be plasmd
vectors. DNA vaccines may be adm nistered in the form

wotootpadeesl DNA", for exanple in a [liquid for neCHEPIING002007
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adni ni stered usi ng a syringe or high pressure jet, or
Rfnifisteesdby) @itoes needids, Wihiohsoagkaver tha®NA eoatesonto the needie or

transfecti I
8 SRSB4 B e inceotc
them\ﬂmcodmg hetigeia pepiiHes Q%W'”'ﬁjﬁye%@ SURT PERYELEE Will be
t MBhePuaivtityi tode advsisibered
CF?P&WI Sérgﬁrﬁrsg{%um!aney dHiechiRa Eg(?]us olwft e a eseallaem IZ .
|9ﬂ7‘§Fﬁ|Vﬁhth@dﬁn%Od§]q R)@?gé ng?/ a{"'hamrpf%Frﬁ%&P{ BEOTEM S
aﬁlclfd@trérﬁﬁ‘ttﬁ'mh&id m,ed&tdmdﬂllaergmmj 1Q mianograpertd tlomiigram for

ntravenous
nerrouRs B Redtioe RS B850 The it BariEm BéW%“F?b'V
diislpieneing dnitine waidbt ofethe patiem bg@gtlmmynaed angdhe praite of

Sk 51;(941 is delivered by neans of a gene gun

(parﬁl cularly particle bonbardment) adninistration
t echni ques whi ch involve coating the vector on to a

he%dpdsgmlm+ fhe imfiLpbgen eorhperenadompiisitethechusiediide bégyence

Fkatade ol e imyeibdth o bits 1 B8 Br e
(érﬁﬁlﬁbsterad)rdgeatade/ fdrlensmplet between 4rgnde tlrga%mefiemv between 1
pgﬁqtjﬁ ﬁJn% aﬁ?ﬁgﬁfaﬁt ac e é;ﬂﬁ%l%p'aﬁ& oM 18 mostY] aeSfurther

Phose er |

ct . . .
szﬂsm&@t a@rgmg;tqat_@ FotiEtd regwly %aﬁm@pp%ﬁ time, whilst the
V&%@fé&@%n'dﬁ the diddes®monilirkd. Sonexaexaefbeshrofic \whnadn or other
are escr
6cr@'@@|c g?@d |cg138g§n9~§6adrgmggﬁp %é\\l?er 24 gn%i%ﬁé&g I‘{an rRBr.mths m.ay
0bdfequaed. s sorapjyabladhatoédwarsadminigtsatian-for e lkﬂ@lm&/@frf?e patient
?ﬁ%}/ g;g%%e&‘@c?fﬁ'spmeabaﬂéﬁ(ts,%%h\éggé cOrRfitions a'dn%@ agfann however, this

as po nuc eot |
Atealmenatasime wikheHionfieeadly Waias SEPANAEDIURRN GissiFept the patient,

OfRY]iRE wWhicrais Ramng tr*é@téii/&@tébfeﬂ agamsﬂmfié hinBgnttdi@ucleotide

partlclesmtoat intere

P Feaspn SOTSar Pefiade of PRSP RisTY D4 BNy wour
ab afparedt 0 askilldmeedicat beactitidner 0 TBe patier® may rdceiveoeg or more
30,.,and the t d then
ottBen) Pest iR e R AT T

the "gene gun". In a related enbodi nent, other devices

agg&%ﬁé tﬁeocﬂﬁlqhgéﬁ‘orqﬁtyo P@%ﬁé Wakd® bol%ﬁdecﬂlﬂb\fﬁ Nector into a patient
ess injection o ositions of the present
i alserindglate hopn:laLmllca’f@QeNlﬂ%’ mmorprdﬁé@l veRiclp; J hgduclejgygcid may be
( Pqr
e
50%3|n85\lag|rﬁal Sﬁgntmeq;tasammlsgggon aﬂ'ﬂe maggg pq;MmucIeotlde or vector

may be present together with a pharmaceutically acceptable excipient, such as
phosphate buffered saline (PBS). DNA uptake may be further facilitated by use of
facilitating agents such as bupivacaine, either separately or included in the DNA
formulation. Other methods of administering the nucleic acid directly to a recipient
include ultrasound, electrical stimulation, electroporation and microseeding which is

described in US-5,697,901.

Uptake of nucleic acid constructs may be enhanced by several known transfection
techniques, for example those including the use of transfection agents. Examples of
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In an alternative enbodi nent, nucl eotides of the
present invention nmaybe -17 WO 2004/ 076665

wEA4BRBeD4/ 002007 adm ni stered by m cro needP@BEP2004/002007
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whi ch may have the DNA coated onto the needle or
el doVdentd R criged eatidnicoagdntafonexaspley clsiumTiespeale Ging DEAE-

whi ch conprlse t he .nucl eo n
virge e st 91 oG oS PRSPA T ERE e gosase o
‘ﬂ;)é hudiic aBitia6 b laasiinistatedycanrbetatteraapeut i cal |y

fective. The quantity to be adm nistered is 5

generally in the range of one picogramto 1 mlligram
Y ¢helRrPhdd lsdduss@ amttie pﬂé!senmlrwen’gwramrmyf also be administered by

particl e-nedi ated del r I
rm$an59qfdmn§f9rmeq,pﬁ%. $t&?\t@ls e@%fwfanglg %gﬁrotgrga]subject The
Tr%?e%@ hu&é&@%‘ drveBRY of &eypresarsti uﬁi\&ihabm gan te prtnatiusgd drio such

e patient hein nls
rasls & o0 it SHIRTIN. oo G P s BEE f 1 publect. The
WQQ%M&@W@W%M@@WV Bt atbhﬁtoﬁumleﬁobmdealmeqwemsent in a
ncoéJ ng the antigenic pepti n&g e]c adm, ni ter eg} é)eswed be
-oafrtaehomelogeus EcambITgtva evaln: (i JeBs 86[“?%68 {0
fé}f)wﬁgﬁnnl\)ﬁro BeL ¥eeBr o gf thelrbsint psliefreaabé ws@d&tn/\therpresent
times, at intervals between about ﬁlﬁﬁ%k suraical
abvzﬂntlomS Gelineanbe providedfat Ap RBPTOPEaEYSI R #2f! flown surg
gc%hgg%dl Rihhig mﬂé@&”@ %ﬁktlﬁ@gﬁlbﬂf ihpechien, etc.) onger
perio

progressi on of the di sease
IS nDnltored For exanpl e, for chronic cancer or other
% conditions,,nnnthly adm ni stration over a
I nge eriod than 18 nonths nay be required. It is
concelvable that regular adm nistration for the

|} Bl 8, 00 GRS méMMcfioecded for some
p ' . agai n, however, this

2Bpbre@hnent regime will be significantly varied

dependlng upon the size of the patient, the disease

which is being treated/ protected agai nst, the anmount
OAItRbLIhe MUCHe is saememege:mbn\mtrstaemu t(hdervige eknen as codon

ggén%{ﬁlg%{\trm%e &gp q? %Srl;géﬁi%’g%t gf;jl t\lﬁ@ r]il\é\‘rﬂlrg %i_wg}cb‘?/e codon index

Pahd @RpreBEYN. rﬁﬁﬁlsvﬁamrlynmmrtant |ntthe|chra¢al isetiing vdrere dose may

She i Rexasnrs adeniage B vatahaipAgdT e e Ba P usdgR wil reduce
pme)’&btléht%(wclbrdr@cc?ﬁbmaidnﬁetweémaa\/llpeﬂ um{mmoiabﬁapeumamﬂﬁ\e MUC1
topl ca a | call W a rpa

ELSTL EBSRL F0e ARPIRUP TS Sl it
skid) le&d toltRe TERSEIN GTuné premid iato the gepbreeby

i nt ranasal oral, intravaginal or intrarectal
adm ni stratl on. The naked pol ynucl eoti de or vector 30

My kRqpeRSEREsigRYEt her with a pharmaceutical ly
accept abI e exci pient, such as

The starting sequence for the modification of MUC1 is shown in Figure 1. This is
derived from the plasmid JNW656 and represents the entire coding sequence of a
MUC1 expression cassette containing seven VNTR repeat units. Prior to codon
modification and because of previous difficulties in building up VNTR repeat units
from oligonucleotides, a virtual MUC1 sequence devoid of VNTR repeats was
created (Figure 2). This sequence has a Cl value of 0.499. The strategy was to
codon optimise the non-VNTR sequences of MUCH1 and then using restriction
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phosphate buffered saline (PBS). DNA uptake may be
further facilitated by use of facilitating agents

W@ awh/0ase6hupi vacai ne, either separately or i ncPCT@rR2004002007
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the DNA formul ation. O her nethods of adm nisterin
tdMRymEGites enginestediiftodhé yodan eodified eguence; reinggd the 7x VNTR
ul trasound, electrical stinulation, electroporation
AFRIMANEr oseedi ng which is 35 described in

US-5, 697, 901. Uptake of nucleic acid constructs nmay be

enhanced by several known transf
ettt R L AL Faprs o

Sﬁgaﬂépf% EBas¥d upciBtHAl)/lﬁ()ﬁMMUm&Edﬁuence in Figure 2. Table 1
PCT / EP2

s OaLUCE b BB AL R o and o

Dextdsentaticddophedifictndesueheds. exanpl e, |i pof ect am and
transfectam The dosage of the nucleic acid to be

adm ni stered can be altered. 5 A nucleic acid sequence
of 2118, EbETENaTicBAe Hdices foryUeh seoditedatauenceser ed by

means of transforned cells  Such cglls—ineltde—eelts

seqamﬂnoed from a subject. The r&(‘&?“pﬁﬂ%fﬂ‘a'ﬂ‘eme&ééar

oot -or

f T Ve T O e fntroduced into
U (981’?@ rﬁ‘v F%!fraaﬁg‘et e tre(r?gl oggrred cells can
ebaén AfodiBédiséqebrice 1 he subj ect|.0.7He  pol ynucl eot i de
the invention nt egr at e | ucleic acid
CP@Q@IWWB@%%WW% i10 cel | hoﬁﬁ]ogous
reconhTTat T omm events. A transTor med cell may, if
desired, be grown up in vitro and one or nore of the
resultant cells may be used in the present invention,

CE} edgdltﬁ)%ntoq e B&fb\ﬁ' ﬁ%sglcéﬁonaall 2PRUCPRES AbR Slbd ScreBné@d for restriction

nown surgical  or m CfOSUf?I cal technj gufe
( enzymey rcm‘ntngn gitesni @n ohe npasig iohrihe diighept 1§ ¥alupnAnds@ fpvourable

!/-\F?tﬁr%%%gﬁté[{)%\%f ap@éﬁg\'s hEd @a\héé?@eleélﬁﬂr 98GHcifBte cloning and

ene with a RSCU (ot herw se
kemmssam ctwwowmg@hamesemreumﬁﬁ@éoc@ §99usNCe (a8 igure 4)

cafg fgﬁ‘i‘ SRS S0 Whieladil (10681 KO R4E, ReAORiERfieN)

esSIl ons artlcu ar | y ortant Int
cb) nA Kakalsmquenge (AB@(GAC@&) wes insprieth & q>f|th¢ fnitiagng AT%%H godon.

gxaﬁ\&g gqe 'éﬂs%%? TR E'\ﬁérb%ﬁfg(/eé he SRAPTULSRBE M J:ddons 64

|aI or reconbi nati on between a
|mmmmerﬁﬁéman¢29%d°«®ﬁe9m9@ 25 locus in the genorre

Tgés LS ﬁg[%%hte %Prgoﬁ {A‘, S\lédh%éﬂtﬂé f&%%dg‘\%uw'nslﬁ 8 codon 259 (TTG

nt egr atl on of
pl as# dTGht o the genome. 1.1 Sequence design 30 The

I";’SV\A I?pgj éﬁ%%v%g it f\A%L rter]ﬁtrm% (& ERQOreP4, B¥Ed réGion) to facilitate
cloning of 7x VNTR fragment
6) A Blpl site was re-introduced (see Figure 4, boxed region) to facilitate cloning of

7x VNTR region

This engineered sequence is shown in Figure 4 and has a Cl value of 0.735. The
Syngene programme was used to fragment this sequence into 52-60-mer

oligonucleotides with a minimum overlap of 20 bases.

1.2 Oligo Build
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derived fromthe plasm d JNW56 and represents the
entire codi ng sequence of a MJCL expression cassette

waeonarashg seven VNIR repeat units. Prior to pOTi@P2004/002007
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nodi fi cati on and because of previous difficulties in
buéihgl bndotep/RTR prefeeal, thmbteslappingprivlarg wete fissd abehesbled using

cirgcsooiipn BEPY ST JRr et ONBle AP UAER"G, FadfgueoThe -
OeAGH. fral rﬁtWa%t r@gyveﬁawamphﬁadoukmm tyet 5'narek3t feeminal primers. The

non- VNT uence of MUCl and the i.n c
@UW g@@@éwﬁﬁ'ﬁxgﬁﬁg)% @3?% e In@:ﬂff ed "és?rrbted with
eNe:INERY REbli dHdOCIbied sl ATD G’Ioémml cloags Isee ;delnéf-lech berestriction

et SalE VARl S L VARSIl o

obhch&sh ﬁﬁUﬂl@ﬂeseahelbc&ﬁeﬂNmmnmt hewvie tda)atalri‘dmb sﬂent mutations
sequence I n riso

C DasIeglin EguRoh) duedo Heprorhio Rt A3t Ciecel 1B Rt esdie buita-ue.
representative codon nodified sequences. Table 1.
Codon coefficient indices for MIUCL nodi fi ed sequences
Shssaamide reasHIh— E6Et $AORE i ndex (CI) MJUCI (devoi d of
7x VNTR fragment) 0.499 Codon nodified sequence 1
0.711 Codon nodified sequence 2 0.745 10 In addition
tBeﬂ‘H@ndB'éSon nodi cation, all sequences were al so

ggﬁ? for restriction enzyme cloning sites. On the
baS| the highest O value and a favourable
r églt@ligotpogh enzyme site profile, sequence 2 was
Sﬁﬁﬁﬁl 1o facilitate cloning and 15 expression,

ow ng changes were made to the sequence (see

FPgupadymgrage (8J) and 3' cloning sites were added (Nnhel,
Xbal , Noti and BanHl) 2) A Kozak sequence
(?%&Mé%ej\ﬁas inserted 5 of the initiating ATG start
cgdtahvoludp =Ml i nappropriate Blpl sites were renoved
by silent nutations at codons 64 (AGC - TCC) and 209
(AGC - TCC). 20 4) A rare Leucine codon was renoved by
t he folbhomwBog nutati on at codon 259 (TTG - CIGQ 5) A
BpulOI/Bval site was re-introduced (see Figure 4,
béxed AEYF dA3Sto facilitate cloning of 7x VNTR
fr:,,agrrqu o®)oé Bl pl site was re-introduced (see Figure

boxed regqi on) to facilitate cloning of
4. 94°C 15s
5. 40°C 30s
6. 72°C 20s + 3s/cycle
7. Cycle to step 4, 25 times
8. Hold at 4°C

Recovery reaction — PCR conditions

Reaction mix:.

1x Pfx buffer

10l assembly reaction mix
0.625mM dNTPs

50pmol 5’ terminal primer

50pmol 3' terminal primer
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25 7x VNTR region This engi neered sequence is shown in
Figure 4 and has a O value of 0.735. The Syngene

w@e@gnamee was used to fragment this sequence PEIL/@P2004/002007
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52-60-nmer oligonucleotides with a mninum overlap of
20k ras¥0(50)2 Aigo Build -20 WO 2004/ 076665

PCT/ EP2004/ 002007 Using a two-step PCR protocol, the
olBM M g prinmers were first assenbled using the
cpndixiterPagcdrel ow. This generates a di verse popul ation
of fragnments. The full- length fragnment was

r BetaWlbe 298 fi ed using the 5 and 3' termnal
prinmers. The resulting PCR fragment was excised from
an agarose gel, purified, restricted with 5 Nnhel and
Xhol9486d58l oned into pVAC. Positive clones were
ige&tg'g(féissg by restriction enzyne anal ysis and
seguence Verified. The validated vector was | abelled
JIBWZAOC 120He codon nodi fi ed sequence of MJUCL in JNW49

contains t iJent mutations (highlighted in Figure
5?- éﬁyéz‘éttBS\l{\gPe)F’eérsﬁg?qsprone nature of the °
oki gongeles oi de buil d-up. 10 Assenbly reaction - PCR
conditions Reaction mx: 1x Pfx buffer 11 digo pool
18- 0. SHRITES Pfx pol ynerase (5U) 1 mM MySO4 Tot al
volune = 501 20 1. 94C 30s 2. 40C 120s 3. 72C 10s
4. 94C 15s 5. 40C 30s 25 6. 72C 20s + 3s/cycle 7.
Cy 3l Retintroduption obBx VNTBSfragmeniy|  at 4C Recovery
reaction - PCR conditions

JNW749 contains a codon-modified MUC1 expression cassette devoid of the 7x
VNTR unit. The 7x VNTR cassetie was excised from JNW656 on a Blpl/BbvCi
cassette and ligated into JNW749 previously restricted with Bipl and BbvCl.
Following restriction enzyme analysis and sequence verification, a clone labelled
JNW758 was selected for further analysis. The sequence of the MUC1 cassette in
JNW758 is shown in Figure 5. The final Cl value of the MUC1 expression cassette in
JNW758 is 0.699 which represents a substantial increase over the starting value of
0.535

1.4 Comparison of expression of MUC1

The expression of MUC1 from the vectors JNW656 (native MUC1) and JNW758
(codon modified MUC1) were compared following transient transfection into CHO
cells. Using flow cytometric analysis (FACS), the percentage of cells expressing
MUC1 at their surface is very similar between the native (13.2% for JNW656) and
codon modified cassettes (18.1% for JNW758). When analysed by Western blot
(Figure 6), the results suggest that the expression of codon modified MUC1 is
moderately enhanced when compared to the native MUC1. MUC1 expression on the
Western blot was quantified by densitometry analysis using the Area Density Tool
(Labworks, UVP Ltd, UK). MUC1 expression from JNW656 (native MUC1) gave an
arbitrary spot density value of 48527, whilst the codon modified MUC1 (JNW758)
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30 Reaction mix: 1 x Pfx buffer 10l assenbly reaction
mx 0.625mM dNTPs 35 50pnol 5" term nal prinmer

woanles8s term nal primer -21 WD 2004/ 076665 PCT/EP2004/002007
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PCT/ EP2004/ 002007 Pfx polynerise (5U) 1 mM MgSO4 i x
aveEnhane &f 94889,aduggestingethat Hi@l expseszslongzr@odss mlifiegoUC1 is

s 3.,72C 12 to st
ot AEoRBTIe P B B Sd Pt s ROV IR M
fragnent 15 JNW49 contains a codon- rmdlfl ed MUC1
expressign cassette devoid of the 7x VNITR unit. The
7%-5\PNA imllapty ¢ was exci sed from JNWS56 on a
Bl pl /BbvCl cassette and Ii gat ed into JNW49
previously restricted Wt

PBat iiances ‘e clanmatiuienl QRSaTRSey el FtRyisBuence of
al\/ﬁJ(ﬂ”@rdn"F‘bﬁW@Jé) a%l\fﬂé%om nipalfiedtseduérare (front BKW758) confirms
ana sI's. The sequence of

FROBTORR oh SIS 1552 PSR B FalrLNLIC , srguence.
WIaﬁWﬁﬁ@ QM GR§EE1de8 deloid BNWESBx VRITR r@@ﬁn\/(betwben the BbvCl
rep resents a substantial | ncrease over I0
L ahdiBInbAio% TOUTE, GUEBLAKNG: UG reluRgio 35 Tt
25 The expression of MIUCL fromthe vectors

JNW656. (native MJCL) and JNW58 (codon nodified MJCL)
were conpared follow ng transient transfection into

Cli'% Comparison of cellular responses to 7x VNTR MUC1 and codon modified
7x VNTR MUC1

The cellular response following immunisation with pVAC (empty vector), JNW656 (7x
VNTR MUC1) and JNW758 (codon modified 7x VNTR MUC1) were assessed by
ELISPOT following a primary immunisation at day 0 and a boost at day 21. Assays
were carried out 7 days post boost using the CD8 peptide SAPDNRPAL (SAP).
Figure 7 shows that the IFNy production following re-stimulation of splenocytes with
the SAP peptide and IL-2 is equivalent in groups immunised with either 7x VNTR
MUC1 or codon modified 7x VNTR MUCA1.

in conjunction with the results from the Western blot, these data suggest that codon
modified 7x VNTR MUC1 compares favorably to native 7x VNTR MUC1 expression
and immunogenicity and has significant advantages in terms of the reduced potential

for recombination with the genomic MUC1 sequence.

1.7 Additional Methods

Methods for carrying out transient transfection assays

MUC1 expression from various DNA constructs may be analysed by transient
transfection of the plasmids into CHO (Chinese hamster ovary) cells followed by

either Western blotting on total cell protein, or by flow cytometric analysis of cell

-23 -



cells. Using flow cytonetric analysis (FACS), the
percentage of cells expressing MJClL at their surface

WO goow@res6si mi | ar bet ween the native (13. 2% f or POMEBE63/002007
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and 30 codon nodified cassettes (18. 1% for JNW58).
Whembasad gerdssnd Wit errabdient trgrisfentioas apay beariesned gvith the

o aar ety aman e TRRD e B3NSRty MtgyneS. n ore
g/MWeegﬁgFSUMemitﬁhenaWbsB?ededbwm 5w’ @H@nd_;rellsmgad vl in 1ml
BN BRI, RTS8 PEgtefif PERbinbe 80 00umi

(@t@éptdrﬁyérﬁﬁbbugmvlya aad iBcubatdoi for diyhapstat B5€i OybpgaPNA may be

e 508 5rbees SR ErS B PaH TGN 2l flerffectart acea t

92;5;;§ﬂf90f mmggzeswen@NArmw ﬂ’fwsﬁexmnessluonnsafshmmfﬂdm mixed gently and
205&‘?’;5%%"‘8% o oS PGS T AL Rl Yo dhal o}ﬂﬂ‘?é}% the cells
5 siisuid Uél whstsesniolin GBS gnal dogeneenittCl188plabf/serum free medlum
5 eBEh St Lol Bion ThedmR BT o e ne g pe added

C @fpl Wi to &H@bellshfheqﬂéi@rgeﬂw Ehaked Segueneted at 32 Cour 4 6 hours.

f;‘égl }lgg),rf,é)t % :}Zpﬁgéég&‘gg%{r@ sB@uI?ﬁ% encw§&{ har I I¥ mcubated for

(Be@r\fmmgtm&byg 37°t0 and Bl pl sites) follow ng
ClustalV alignnent is further reduced to 75.1 % 1.6

Conmparison of cellular responses to 7x VNTR MJC1 and
codon nodified , 7x VNTJR The cel ul ar .res

f 418 Slawgyiametricaalys!s Rf%ﬁlopﬁ?i!é t(wv Yearefpsted with MUCY
J d§7x VNTR MJUC1l) and JNWS58 (codon nodified 7x

VNTR MJUC1l) were assessed by ELISPOT follow ng a
primary i nmmuni sation at day 0 and a boost at day 21.

| ¢
ASaRIing YRS ERLCHBL. R 1 693 CBRSEROSRENHE o Ll PES and

hat
t treateRNyittp poversena1:6@9Q)JRi0RG%r BYRRIN §AILEEY & trgnsfer the cells into
S@L?&‘ﬁ %Eeﬁol‘va&l rgﬂé?m%%npﬁﬂtd)qé &8 wdre Pelicted lel'rl"clj? resuspended

equi'va ent S immuni sed with either 7x
I\/ILUCEASB M@MPBSdA%' 5@8,761 OVkTRdiICEZIdeh Benprimatiastbody, ATR1

W'vs;alg Jd*&@g [t]tgtsatuflntaggé]r{c% it oft ggfng éﬂd%e s%/ﬁ%%% |H&Ibg‘ﬁeedson ice for
f aﬁcmnabley Coninaltdelle wese stRigdIEIh &%&Seb@f%m tf@n@bsence of ATR1.
RN Dy et 1 0 L ACS, ool oioh pacs
génfien cortaigihgsEyliehte. secondary antibody goat anti-mouse lmmunoglobullns
FITC conjugated F(ab’), (Dako, F0479) and incubated on ice for 15 minutes.
Following secondary antibody staining, the cells were washed three times in FACS
buffer. FACS analysis was performed using a FACScan (Becton Dickinson). 1000-
10000 cells per sample were simultaneously measured for FSC (forward angle light
scatter) and SSC (integrated light scatter) as well as green (FL1) fluorescence
(expressed as logarithm of the integrated fluorescence light). Recordings were made
excluding aggregates whose FCS were out of range. Data were expressed as
histograms plotted as number of cells (Y-axis) versus fluorescence intensity (X-axis).

1.9 Western blot analysis of CHO cells transiently transfected with MUC1
plasmids
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30 1.7 Additional Methods Methods for carrying out
transient transfection assays 35 MJCL expression from
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transfection of the plasmds into CHO (Chi nese hanster
THa tHansktlY IrahelccrdedHDy celisi wérer wathedewith [FIBS ankdegied with a

R

EORRSG Qgp%étlonﬁtﬁ@ﬁlwtceﬂﬁ arsé eetlétod andargsbspended in 50l of

f th th t t o
RS0 oy 4T Shah SRAECUPEE S o dal prefer ARHgHen) pontaining
207 WRIDTT W8S URided | dndr enichitien eayebéo 968CIdar Girnihutes. 102001 of

gggﬁclﬂel"lfé"ﬁg@sw?w 8. el RIS CUERT Soi it o Ryizgoen) anc

%Jie%ﬁrbgﬁéregé/déﬁlﬂ;c&%ﬂgbma)ge mﬁb\{ ﬁcgg@hﬁd;tésgmsmmmlﬁﬁb{cme buffer
e e 0 0
((muftnog@n)erﬁ PrepiopRg aed g maper SRR ENAN Hhos, 7 7089)

R/ﬁa o3 % f sMe' He- Qamplee. Piflowing dleansiiecésisn thel stinples were
ou

e m xed ntI and incub room
tt@mp@rrsﬂutoelmr@pbl ekl R iR ES), Eamte n methanol,
> art R@elpﬁll Bist M?B@é'(ﬁw%g@@shﬁd' réiter buffePBBviangen) containing
cov

mmﬁmn@épndmo@%m%?%%&e Farotd Fihet i ‘en@iidge wes

$h ftdwd hiee pgem bontai 0.05
Uogdlelon e o Tenegh sy sieognt o

CVEN Toaspl %Q)ecqmﬁmlr@g-rﬁs/hgrtﬁddslfnﬁmgwdbr@lllém@raegnﬁhq ﬁrémary antibody

C(ﬁg"ﬁ WEUBREKES 17100 arftl fndlibated vﬂﬁrﬁ% h\@bl’fb‘ﬁarﬂi fo8 MChol5at room
ow cytometric analysis of %rans Hryy bod
tteapefadeee Foliwing mpswgl\%mr@sm%?%)o{%a Heafieqoafigry” antibody

td@é‘éiﬁ&d H‘ggoo‘irh‘?sgﬂé“e%' dohital¥Rk BW@éﬂ'@ﬁslﬂﬂﬂﬁ%deﬂmanﬁBﬁcubated

I eat with a Versene (1: OOO /0.025% t n@%(%ﬁ
swithuthieonembranespsore heufet EeIM demperra Uf%oc@leyb”@ ive washing,

| I n h I t
ﬁ'n‘grsr[]bg ahd gﬁ% nr‘lc'iré 9 %Vbt]bf glr.l g§l L'\{ﬁzééecg%og@hbmﬂ@dmescen

%
smﬂhstrahead?lerey) forne npjnmtﬁgr GXqess | I@g@ywagmov%gngd% gnembrane
%e&eoof bré@l/ee%o%c? E@tts' ?12 cﬁ%¥ﬁﬁglaﬂb éﬂ%sé@etosﬂﬂtirﬁﬁﬁw ECL film

onlce utes. Control cells were
|(m>¢méram$dPMrrﬂacléM®¢mf¢rélr3Q MinWRs-absence of ATRI.
The cells were washed three tinmes in FACS buffer,
resuspended in 100pl FACS 25 buffer containing 10pl of
t Beamplanhdary anti body goat anti-nouse inmunogl obul i ns

,F Ig-é-rcr:]np%? njgggﬂf e(fdﬁllglgar r%(ﬂ (28KOy, FRAGR-MUE! nﬁt)f[gg%‘-;(/)e%nan codon

P ng decondary” a

ShRidifidt7VATR-MEC MSPAPRE-Cvashed three times in FACS
buffer. FACS anal ysis was performed using a FACScan
(Becton Dickinson). 1000-

2.1 Construction of codon-optimised MUC-1 Padre

Construction of MUC1 expression cassettes fused to the PADRE helper

epitope

Three MUC1 designs containing the PADRE helper epitope (see Immunity (1994)
1(9):751-761) were constructed. PADRE is a pan-DR binding epitope containing a
polyalanine backbone with bulky/charged residue substitutions at positions
accessible to the T cell receptor. A C-terminal fusion was generated by first inserting
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10000 cells per sanple were sinmultaneously neasured
for FSC (forward angle light 30 scatter) and SSC
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fluorescence (expressed as |logarithmof the
mtsagﬁamedr fntaipvadiete likghtwWas Seestedddhgpne@ling thedwo primers

ERONEEDR SRR B i IR gt B e (Bt and

cehdis sitoé, ayemratitey swestof | UdWES0ero® IJMVEBRE, t the( Xxa}NgR MUC1

s o RLAYaRS AL STRASLL o 808158 ot v

Pﬁ)‘f"‘(/ﬁﬁ’&QQ@C@QMﬂnséﬁf tﬁgrB?tm:@ﬁeWUEamasmﬂem a\?-mbal fragment
cel |'s wer an ersene
(ansgenng @t%%qlﬁggl%ngatlﬂg%%{aﬁ ﬁ%‘&é#’g?t&tshe cells

into suspension. Follow ng trypsinisation, the CHO

cells _wer el ended in 50pl1 of PBS.

A?P‘\éHTBIMGQﬁLﬁT%”Bf WR[@%?@CI ne SDS saﬁpl e buffer

(TOVNIrRQ@BC) (Estivhaiphini@dp CoemVPRDREaSIVAgided and t he

solution heated to 95C for 5 mnutes. 1-20fal of

sanpl e was | oaded onto a 4-20% TRIS-d ycine Gel 1.5mm

(Tﬁlé“éerqggﬁélh adfdthee MRS T CiXpEIsERAd casdsettonsidIRADRIE t @diepe from
or 9% mnutes in 1x TRIS-G ycine buffer

(#NW\%ID@@Q W& 251 e- st ai ned broad range narker (New
Engl and Bi ol abs, #P7708S) was used to size the

sanpl es. Fol Iovmn el.ectrophoresis,, th
nﬁ%ﬁ@@@? inoaniED T RABRELSEASERYDE IH %Ffﬁﬁa%% Xiréffie T-terminus
(MKIJ |él§53ra@)a ﬁc@nd‘ﬁidsﬁi@n';ﬂsﬂ%ﬂbﬁﬂl@é sigrié$ i SeguatceXoelMUC1, was

IT1 Bl ot ule (Invitrogen) Tr ans

AN MO ORI v R A —

VB% E §gRAI eeMeh@ waf tHidvbidede é{ﬂ‘t@p%@hfgaﬂ@amsoff as part of the
ed over nlgtht at 4C in TBS-

buf

saaﬁurfé Jpoghfransiatiopat eicResFNDODEe MG é*%/eé"g E%)E'Ofiﬁem Biophys.

C%Eabghw é§8@1§if28%d 79ki7P0e@r Hetdis (dYBditee| of . cldhvag®rin TMUE1). The
y

ant’1bo was diluted 1:100 and i ncubate ?
wivettor wies rmmtr@m@d floR 2-SHRSEr Pragesso Sty dhp e aﬁfm”@ sequence of

Fldw %té?ﬁlh?nﬁéty\et}‘/@w&guﬂé‘ AiB- G\&finalt PADRE epltopes was
secondary an luted 1:2000 in TBS- Twee

c gaberatsidny @%pdanogtﬁleg Kauithey RER Ksiag PVEHRRRYM SHBOS\AﬁaPH’eSC”bed)
t %Fmrﬁgﬁmeﬁ)(mag%e%ﬂrlntétp\/fAQSﬁlmné P RIhB[-MAS - sites and sequence

xtensive was nbrane was

| wehda@acb@anetaﬂn&pdﬁarw gNéNSg%sTﬂweF%%r il rAOrinm; Pleeqdioptoptimised
ngwkg@-{ J,elt \&gé RbERM fF&h JﬁlVWﬂBU&% BbEYLREA f}a‘gﬁﬁén@aM@éloned in

reno rane seal ed between two sheets of
clté dyWE0Rmhuametcesating 8¢ DoVNYBMPECT exeressien cagsette containing two

(%ﬁ:’;%% STeghig Bt ‘fshfabgﬁéd s SNTR Wrﬂ(?’ﬁ (coB%ABMkifhised) C/N’

1'son of ce Iu ar responses t
7\AROREVLIGMWBABRE- C and codon

2.2 30 C57 mice were evaluated in five groups (six mce/group)

A. PVac7VNTR JNW6E56
B. pVac 7 VNTR PADRE C (codon-optimised) JNW812
C. pVac 7 VNTR PADRE C (wild type) JNW810
D. pVav 7 VNTR PADRE C/N’ (codon-optimised) JNW814
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nodi fied 7VNTR- MUC- 1- PADRE-C. 2.1 Construction of
codon-optimsed MJC-1 Padre 30 Construction of MJCL

wepaes®bdHn cassettes fused to the PADRE hel pePCT/EP2004/002007

10

15

20

25

epi tope Three MJUCL1 desi gns contai ni ng the PADRE hel per

epi tope (see pyaeiBipyy (1994) 1(9):751-761) were
constructed. PADRE is a pan-DR binding epitope

containing a 35 polyal ani ne backbone with
@alchydrﬁ‘«halr\g@ﬁinﬁra@m@btebﬁ pbﬁbietmediiatesl immypistion eith the expression

\%igs%élr?g:rd;b’te(g @SWJ S ﬁge&lﬁl%ﬁgrDNégO SR LGP fmune
r@éﬁ%@%&&@%@%@etﬁwm dridrdegradi nt o pVACL. The

l'inker was created by annealing the two primers
PADREFOR and PADREREV and cloning the |inker into
ni/e%fats\ét@sﬁm lhmghre@@AaPﬂi'Qﬂ sites, generating vector
Into J the 7x VNTR MJUCL expression
cassette from JNW656 (7x VNTR MJUCL) and JNWS58 (codon
qﬁgﬁ%c Sl © 7x VNTR MJUC1,) was inserted by excising
1 cassette on an Xbal fragnent and cloning
into the Xbal site, generating the follow ng two
ol VNYNFI%\MQSIVNTR-
(F Bt e ey kv PSR VS T
sRADBECGgeagibnt RINiGIT. setpeness i R\ aRRtR¥E AQ%E PamResequence,
by ELISPOT
SEYARPRFAENEENEAD UL, sfidgcsdrestaian
Gotlewing rugimar$ narmnnaamﬁ attday G aed P persts pbaay gkand 42. Assays
after the

Tyere cariied B{th'f]? ¥§$&§t%‘8‘6§t l%flndr\]/tl‘l@]MUWSCDg ?Qéﬁdeugxxﬂ the MUC1

ona nserti ng t N-term na
eooumwtlmmte)mmthepm séRjidal Rg@ﬁt@@h@w thalsbatip CD4 and CD8

0 t

tcﬁﬁj MJ@ §f§) cﬁf Cgf§§ X SIQ% ﬁ% Sﬁ{rﬂ%‘g ss“gnlﬂ? b%ﬁért) |r9fhe cl,b%on optimised

p@cmsltrdet {reaein EtheoMemmce&toqiﬂlw% arﬂe@ay éﬁnﬁﬁ\q 20@1’)?5‘98@9 to avoid
5-720 for de%%ﬁ of sites of cleavage in MJCl). The
0'08'89893 \RSeMROR (?r ucted in a 2-stage process.

F| rstl y the N-term nal sequence of MJCL containing
both t I ;
OBt Ul 8oL IO o s i ancoen
owrb@@pm&m bxmssn%rzéglmmes bigdlpr or SightiPORtter Byrwia responses
nsertead I nt v
“Saehech i Buf VG b b DREL 2T A8 P AN o e oo

Cht@BRichtalpacdin@n of codon optim sed 25 7x VNTR MJUCL
was isolated from JNW58 on a BbcVl-Xbal fragnent and
cloned in
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to JNWB02, thus re-creating the 7x VNTR MJCL
expressi on cassette containing two PADRE epitopes.

wabiog/owwset or i s |abelled 7x VNTR MUC1L (codon opti/RPBed)02007

10

15

20

25

30

35

C/ N PADRE or JMMB14. 30 2.2 30 C57 nice were
eyRiMbated in five groups (six nte/group) A Pvac 7

VNTR JNW656 B. pVac 7 VNTR PADRE C (codon-opti m sed)
JNWB12 35 C. pVac 7 VNIR PADRE C (wild type) JNWB10

D, pVax ndcNERIdRAGIBELIEENcodimpd di O tderiivative ) Wil ¢ivis Tapable of

-26 WD 2004/ 076665 PCT/ EP2004/ 00

Each aifiSihg arwggm,u}ﬁ.,@ﬁp%résg |g>\;lv8a§a[|c?%sgoﬁ%d@é{ gﬁﬂmﬁélof

i mgun{zn%%bgr%ln tMU@h%)@YéﬁsR@Sumbur pihassin theatuotdzixyacﬂd ha®a
and 4

5 res pﬁégysva%@rfgr t&@g@gsr@aeao{treﬁggl {E%t%%?]%%oé aa @asI 88 For
Resul t geAfif ofl263MhahB5P4 mttrompa&séh il MUOthNErR mm:le’b(’r]de

The cellular responses f ni sation

PVAC 7S84PRNCEShQ7QNTigire %AB%EFGS%‘*E%'PF S‘fo?sr%og%g non-repeat
sequengRiondfAfild HPETRUBADRE- C wt sequence, PVAC

7VNTR- PADRE C/ N " codon optim sed sequence were

assessed by ELISPOT following a prinmary inmmunisation

ap, dayAQ]U@I@R': 4APMBEYE 8 cRimEdih ddinandhdidin HeRECU iat least
were carried out 7 days post boost using the MJCL CD8

pepti d8-6PSAP), the MUC1L CD4 peptide (298/9) and the
PADRE peptide. Results show that both CIﬂ and CD8 T
cel | MJCL specific responses are S|ml

bat t er p rugleidrsicBalesulgHSi FaIREd in elgins{ M Efe R h&dd?’ﬁ'w gdess than
W m cgpat day 28 and day 49, and are designed to

avoi d %onnlogous reconbi nation. 20 In conclusion the
i nclusi on of codon optim sed sequences within the MJCL

apti geR Jcl@ﬂ{éﬁ(cﬁﬁ]o@cgkeédéo&ﬁgrﬁﬁ@@m deBR0E Ak fimed in claim 1
simlar or I ght &epetter I mune responses when used

i n vi vbadngllashéianateepasigstapeat Yishave a better safety
profile to use in a human clinical vaccine 25

5. A nucleic acid molecule as claimed in claim 4 having no perfect repeats.

6. A nucleic acid molecule as claimed in any claims 1-6 of which is devoid of

the signal sequence.
7. A nucleic acid molecule as claimed in any of claims 1 to 6 that encodes one
or more of the sequence from the group: FLSFHISNL;

NSSLEDPSTDYYQELQRDISE; and NLTISDVSV.

8. A nucleic acid molecule as claimed in claim 1 to 7 additionally comprising a

heterologous sequence that encodes a T-Helper epitope.

9. A nucleic acid molecule as claimed in any of claims 1 to 8 that is a DNA

molecule.

10. A plasmid comprising the DNA molecule of claim 1 to 9.
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-27 WD 2004/ 076665 PCT/ EP2004/ 002007 Cdainms: 1. A
nucl ei ¢ acid nol ecul e encoding a MJC-1 derivative

wohiogl7dess capabl e of raising an i nmune r esponBET/ER2004/002007

10

15

20

25

30

35

vivo, said response being capable of 5 recognising a _
MUG- 1 axypaesscautjcal wooposition eeroprisingha nodeiceicl asceldmeddn claim 1

a RS al ue, for . (PPN gI=To Y "
0. 6 anp $as BeplisLre SpRUHRTRAR o5 ePinaButcEfoeptable
conpar eseyieny tituenher ddo@rl VNTR nucl eoti de sequence

shown in Figure 9, with respect to the correspondi ng
non-repeat region of wild type MJC-1. 10 2. A nucleic
ag2d nmpdilaemaceutitalicortbosition ba clairdedrinentaginr 1twieer&B8QE carrier is
at | east O%ﬁé 3. Anucleic acid nol ecule as clained

in cla2PHAEPein the identity is less than 15 80%

4. A nucleic acid nol ecul e encoding a MJC-1 derivative

as_claimed in claiml havin ess. than erf

r 3Beat A?Pﬁﬁaf ’Q?C%‘:@.COWF’HE@P% Iag Ct?!ﬂ]%d 'Hoq?aé'@ﬁlée‘ﬁ% e@ﬁéﬁ} ned

i n cl ahrdpdrase Rggdl®. perfect repeats. 6. A nucleic

acid nolecule as clainmed in any clains 1-6 of which is
devoid of the signal sequence. 25 7. A nucleic acid

mpk ec ulaghasmadauitiod Gohibodifivn @ clalraédmd ahytod clirh hat13 additionally
encodes one . or re of the sequence fromthe group:

FLSFHI SNEP”S'%%@E%F’WQELQRU SE; and NLTISDVSV. 8. A
nucleic acid nolecule as clained in claimlto 7
additignally conprising, a 30_heterql ggous sequence . .
LAGt eAdBisislo sP bRt By Gheas | 1S e plpama S pgimed in dlaim
nol ecuke, asaphaini@@utichl 8oMpediticH &4 ABimkdtin cBirh hat- i4sfoRuse in
DNA nol ecule. 35 10. A plasm d conprising the DNA

mol ecuM®diiné| aim 1 to 9. 28 WD 2004/ 076665

PCT/ EP2004/ 002007 11. A pharmaceutical conposition
conprising a nucleic acid as clainmed in claim1l to 9
ofl6a p|U§§,gf 8 nysleig asidiasiclaimed igapy ebclairy’ ip 9 in the preparation of a

phar negeididapiint ff BePlreRhRnt &Sk fiBh MU USBtes8ing tumours.
carrier.

17. A method of treating or preventing tumours, comprising administering a safe
and effective amount of a nucleic acid as claimed in claim 1 to 9, or a plasmid

of claim 10,
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5 12. A pharnmaceutical conposition as clainmed in claim
11 wherein the carrier is mcroparticle. 13. A
w@b@noawet i cal conposition as clained in clai PCWL/EP2004/002007
wherein the mcroparticle is gold. 10 14. A
plFguradeuStarting seqysose tuset ferghe icadorehodificalinn of MUICAi e MUC1
11-13 addltl IS | t A
nePee o SR ayehBE: (PeOnGR AFLRERE yHEse. 2 start and stop
plcﬂ;anmsdar@SJddedl Kezbk sequeatanis ithlicise@l, Restrigtion sites are underlined.
phar maceut i cal conposi tion as cI ai med in claiml1l - 14

A PE FoPELSTH
ccéj é /?éc PT%fgé:TTgT%TC

SCCCACGATGTC
CGECAGCCC
CGCCCC
GGCTCC
ghcecceacce
GGACACCAG
CCCCG
FCACCT

Géﬁ&ﬁ%ﬁﬁéﬁﬁﬁﬁ%ﬁ?,&ﬁﬁﬁ
CCACG
gccecce

&
20 crAT BAEaEEBRETEF
CCACC

CraeREAG S ACAGOAFOR A
1BCCCCTCCAGTCCACAATGTCACCTCGGCCTCAGGCTCTGCATCAGGCTCAGC

AGCEACTAI ST ERCAPI AR FEOCACET GRS REEAT I AAAEEEFACCCA
@@&@iﬁﬁﬁiﬁﬁﬁ@ﬁﬁiﬁ@@ﬁé@&§ﬁ§§ﬁ§i@i@ﬁl@@&ﬁ@ﬂéCCACCC
‘ @@é§ﬂ&%%@%

ABCACGGTA
GGGGTC

GETRETATOACE - f %
TCTTTCTTTTTCCTGTCTTTTCACATTTCAAACCTCCAGTTTAATTCCTCTCTG GA
AGATCCCAGCACCGACTACTACCAAGAGCTGCAGAGAGACATTTCTGAAATGTT
TTTGCAGATTTATAAACAAGGGGGTTTTCTGGGCCTCTCCAATATTAAGTTCAG

30 GCCAGGATCTGTGGTGGTACAATTGACTCTGGCCTTCCGAGAAGGTACCATCA
ATGTCCACGACGTGGAGACACAGTTCAATCAGTATAAAACGGAAGCAGCCTCTC
GATATAACCTGACGATCTCAGACGTCAGCGTGAGTGATGTGCCATTTCCTTTCT
CTGCCCAGTCTGGGGCTGGGGTGCCAGGCTGGGGCATCGCGCTGCTGGTGCT
GGTCTGTGTTCTGGTTGCGCTGGCCATTGTCTATCTCATTGCCTTGGCTGTCTG

35 TCAGTGCCGCCGAAAGAACTACGGGCAGCTGGACATCTTTCCAGCCCGGGATA
CCTACCATCCTATGAGCGAGTACCCCACCTACCACACCCATGGGCGCTATGTG
CCCCCTAGCAGTACCGATCGTAGCCCCTATGAGAAGGTTTCTGCAGGTAATGG
TGGCAGCAGCCTCTCTTACACAAACCCAGCAGTGGCAGCCACTTCTGCCAACTT
GTCTAGATAGCTCGAG

15

40

30



CCCAGCCCACGGT GI'CACCT CGECCCCGGACACCAGECCEECCCCGEECTCC
15

WRAUOGEOREEXCCCAGCCCACGGT GT CACCT CGECCCCCGACACCAGCRICIHEL004/002007

10

15

20

25

30

CGGECT CCACCGCCCCCCCAGCCCACGGT GT' CACCT CGECCCCGGACACCAG
GHIPGECCENET SSAEDCECEBUCCAECOACEER R At GEGBIRECO®r to codon

TR AR A R Oy e o

. CUR@@gment are
%@@%T CCT CGGCCCCGGACAACAGGCCCGCCI TGGGCI CCACC
\CAATGT CACCT CGGCCTCAGGECTCTGCATCAGGCTCAGC
TTCTACTCTGGT GCACAACGGECACCT CTGCCAGGGCTACCACAACCCCAGCCA

WEE@&@@REW&%&%&W@F&%CACA

GGAGAA

AN RGA & " e1ayn : é‘
SRS )
CACCACTERGAEAL;
Al
T ARERRC
A
TP S5 AAGA
361 CCCAGCATC AE:'F"C?T’A GAGCTGCAGAGAGACATTTCTGAAATGTTTTT
TCOCABATERATAM TETESRGG TS TS CAATATAAAGTTEAGGCC
CARELATEET, EMACEEOAC T R A AT RGBS TAFGAECAATGT
C&%QWW@@W%W%%&%%@?

GIeTACATACEREAECHE QHC R \S5t14] 8F B8 TCCCCCTGCTGGTGCTGGTC
p&@@ﬁb@ﬁﬁ@d’i&?ﬁ%@ &%TE GT% DB%@TE%T@B@TGTCAG

@QQW TAE bHRAGCCCGGGATACCTA
ndee AT eal AORA GTACCCHAE WG%A&@%G@J&TGTGCCCC
RESIACEALCIACHIMN ¢gTA P§§C§frPéF TGGTGGC
an‘bG@BG@QTQTQSTR%CA%%%A@@&TQ%A%@Gh@ﬁﬂfé@ ETTGICT
arAGATREb! e under| i ned.
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5
ATGTCTAGAACACCGEGECACCCAGICTCCTTTCTTCCTGCTGCTGCTCCTCACA

WGTBTVTARCGAGT TGT TACAGGT TCT GGT CATGCAAGCT CT ACCCCARKAT PN EH#02007
Aﬁ(I%(%(TTCEECTACCCAEAEAAEWTCAEWG(EKAECTCTACTGAGAAGAA

CCTCCACCACT CAGGGACAGGATGTCACT CTGECCCCEECCACGGAACCACCT
TGPEYEENCGAGCT GCCACCT GGEGACAGGATGT CACCT CGGTCCCAGT CACCAG
GCCAGCCCT GEECT CCACCACCCCGCCAGCCCACGAT GTCACCT CAGCCCCG
GACAACAAGCCCAATGWCACCTCEECCTCAGECTCTGCATCAGECTCAGCTTC

10

15

20

25

30

35

40

45

50

15CGTGCTGACCGTGGTGACGGGAAGCGGCCACGCTTCGTCCACGCCCGGCGGC
AGBEGACTGZATT AEATG D2ACCHHUACGABRIT T BTEOCIIEBOCCATGGAGA

CONBUTAGATCAGHRCATEGABICUNE FGIACTCACTAGRBE XN XETACCGGCTCT

CCFGBASINETACCAS DOAGECACARIAUCTAATTCTCIACT CCCEIICTGGAGS
TTCTGTTTCTEETIIITECAGITACAABCEIECAEE RS TCATCTCTERSECGGT
GACACACGCCCTGCTCTGGGCTCTACCACTCCTCCTGCCCATGACGTGACCTCGG
TCCEACGABCANTRNIOCCAAGESIGAEAGEEAGEMITCC AR AT CTTCEGGGTC
20CGCCAGTACCCTGGTGCATAACGGGACCAGTGCTAGGGCCACCACCACCCCC

COACGATTCAMSWEBACCEEH M BOEET CTCTAATSATASOC SAGCACCTACA
AGERCCTGUCEAET AASATTAT A CECCTRESACrABRT BARCATABEFAGCAC

CRCEACCAGGH BT AL CATGCAE T AN T APEACCCASB RS CAGCESGATCACCS
TAAGET GACGATCTUAIACE ACECT FACARATCRGIBNTT TS BAGETEARC TCCAG
CRAITEACEAUICOCET FRCAG AT X PIACCRC T T AT CEEEACATCAGCG
2BAGATGTTTCTGCAGATCTACAAGCAGGGGGGCTTCCTCGGCCTGTCTAACATCA
T@mm%tmwaﬁ@mmﬁmt@@@ﬁﬁ@@é@mee

CTRGERCTTACRAT COURAS AET A B ¥ ACEETE CCAGER Y 68 T caceT
AQRCLTCECT RS S80I ACT CEEFACT CATESHATETEATCGCC
3 AEBTAG T VT RADECAFRRECRAGARRIACE OG2RECTAG ALK ECTTCCC
3 AGIVOCEHRESCOTATCARCOURT CratnA YA CUCTAGEIMEOKEACCCATG

25(9©GG®EINCC5TTCCTCCCTCCAGCACCGACCGCAGCC(%{FACGAGAAGGTGAGC

ACCEES g GCCA
CICAT OB SALET FECCORBFEACCACCCT TCGT CCA
GAGAAGGAAACCAGT GCAACCCAGCGCAGCT COGT GCCCAGCT CCACCGAGA

Sequence 2

ATGTCCCGCACCCCTGGCACCCAGTCCCCCTTCTTTCTCCTGCTGCTGCTCACC
GTGCTGACCGTCGTGACCGGCAGTGGGCATGCGTCCTCGACGCCCGGCGGCG
AGAAGGAGACCAGTGCTACCCAGCGCAGCTCTGTGCCTTCCAGCACGGAGAAG
AACGCTGTGAGTATGACTTCCTCCGTGCTGAGCTCCCATAGCCCCGGCTCGGG
CAGCTCCACCACCCAGGGGCAGGACGTGACACTGGCTCCCGCAACCGAGCCC
GCCTCTGGCTCTGCCGCCACCTGGGGCCAGGACGTGACATCCGTGCCCGTGA
CCCGCCCCGCCCTGGGCAGCACCACCCCCCCTGCTCATGACGTCACCTCTGC
GCCTGACAACAAGCCTAACGTGACGTCCGCTTCCGGCAGCGCCTCCGGGTCC
GCCTCCACACTGGTGCATAACGGAACCTCCGCGCGCGCCACCACCACCCCAG
CGAGCAAGAGCACCCCCTTCTCTATCCCCTCCCATCATAGCGACACACCCACCA
CGCTGGCCAGCCATAGCACCAAAACCGACGCCTCTAGCACCCACCACTCCACG
GTGCCCCCCCTGACCTCCAGCAACCATTCTACCTCCCCCCAGCTGAGCACGGG
GGTGAGCTTTTTCTTCCTGTCCTTCCATATCAGCAACCTCCAGTTCAATTCCTCT
CTGGAGGACCCCAGCACCGACTACTACCAAGAGCTGCAGCGGGACATCTCCGA
GATGTTCCTGCAGATCTACAAACAGGGCGGCTTCTTGGGATTGAGCAACATCAA
GTTCCGCCCCGGGTCCGTGGTGGTGCAGCTCACCCTGGCCTTCAGGGAGGGC
ACCATCAACGTGCATGACGTCGAGACCCAGTTCAATCAGTATAAGACCGAGGC
CGCCTCCCGGTACAACCTGACGATCAGCGACGTGTCTGTGTCCGACGTGCCCT
TCCCCTTCTCCGCACAGTCCGGCGCCGGCGTGCCGGGCTGGGGCATCGCCCT
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AAAACGCT GTGAGCAT GACGT CCAGT GT CCTCTCTAGCCATAGCCCCGGECTCT
GGGAGCAGT ACCACCCAGGGECCAGGACGT GACT CTCGCCCCCGCTACGGAGC

wa 0004/076665 PCT/EP2004/002007
CCGCTTCTGECT CCGCCGCCACCT GEGEECCAGGACGT GACCT CTGT GCCGGT
Cé@@@@IEﬁTEE¢@$GEGTG@ECQEGGBEﬂTGG@ONW&EEN@KIﬁ@GGCGCCC

5 1@CGGCAACGGAGGCAGCTCCCTGTCCTACACCAACCCTGCCGTGGCCGCCAC
T, . CBAGACCGACGCTTCTTCCACACATCATAGCAC
CGTGCOACOACTOACOAGCTCOAACOATTCOACOAGCCCCOAGCTGAGOACCG
GAGTGTCCTTCTTCTTCCTGAGCT TCCATATCAGTAACCTCCAGTTCAACTCCA
G
CCTCGAGGACCCCTCTACCGACTACTAT CAGGAGCT GCAGCGGGACATCAGCG
AGATGTTTCTGCAGATCTACAAGCAG G GG GG
CTTCCTCGGCCTGTCTAACATCA 20
AGT TCCGCCCCGRCAGCGT CGTGGT GCAGT TGACCCTGGCCT TCCGRGAGEG
CACCATCAACGT GCACGACGT GGAGACCCAGT TCAACCAGTACAAGACCGAGG
CCGCCAGCAGGTATAACCTGACCATCTCCGACGT CTCTGTGAGCGACGT CCCC
TTCCCTTTCTCCGCCCAGAGCGECGECT GEEGT GCCCGERCT GRGEGCATCGCCT
TGCTCGTGCTGGT GTGOGT GCTGGT GRCCCTGRCCATCGT GTACCTGATCGCC
25
CTGGCCGT CTGT CAAT GCAGGCGCAAGAACT ACGGECCAGCTCGACATCTTCCC
AGCTCGGGATACCTATCAT CCCAT GAGCGAGTACCCCACCTACCACACCCATG
GCCGCTACGT TCCTCCCT CCAGCACCGACCGCAGCCCT TACGAGAAGGT GAGC
GCCGGGAAT GEGEGGAGT TCTCTCTCT TACACAAACCCCGCCGT GGCCGCCA
CGAGCGCCAACCTCTCCAGGTGA 30 Sequence 2
ATGTCCCGCACCCCT GGCACCCAGTCCCCCTTCTTTCTCCTGCTGCTGCTCACC
GTGCTGACCGT CGTGACCGRCAGT GBGCATGCGT CCTCGACGCCCGECGERCG
35
AGAAGGAGACCAGT GCTACCCAGCGCAGCT CTGTGCCTTCCAGCACGGAGAAG
AACGCTGTGAGTATGACT TCCTCCGT GCTGAGCT CCCATAGCCCCGRCTCAGG
CAGCTCCACCACCCAGGGGECAGGACGT GACACT GECTCCCGCAACCGAGCCC
GCCTCTGGECTCTGCCGCCACCT GEGGECCAGGACGT GACATCCGT GCCCGTGA
CCCGCCCCGECCCT GRRCAGCACCACCCCCCCTGCTCATGACGTCACCTCTGC
40
GCCTGACAACAAGCCTAACGT GACGT CCGCT TCCGRCAGCGCCT CCRGGTCC
GCCTCCACACT GGTGCATAACGGAACCT CCGCGCGCGCCACCACCACCCCAG
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CGAGCAAGAGCACCCCCTTCTCTATCCCCT CCCATCATAGCGACACACCCACCA
CGCTGGECCAGCCATAGCACCAAAACCGACGCCT CTAGCACCCACCACT CCACG

WGTBTOTGEECCT GACCT CCAGCAACCAT TCTACCT CCCCCCAGCT GAMZAPISMA)02007

10

15

20

25

30

45
GE@F@%@LTEH@J@@TWWMGATMW@@@WJWTMm sites

oo iR ARIRER AT IS HAE TR SHIRCEIRR SPRISE: BV

?BWB%@%WWQJMHT@AWTM uction
T CCGI GGTGGT GCAGCT CACCCT GGCCTTCAGGGAGGEGC

Agics G RIram Rt GT CGAGACCCAGT TCAATCAGT ATAAGACCGAGGEC

50
= € % ST EEreEeRessAGTCCC
3 | s WK@@@@&GTGGG
GAGACCAGTGCTACCCAGCGCA
= A HEEfeceTe
AEEESELGGACG
SCTCE rsiclelel
N CAREIO (S%@@@CCACC
ig ‘ oACC “CGTC
PESHP: ¢ eIy CATAACGGAACCT
nQ&GQ%@G%%%%A?E & g é Il B rtTaTcCCce
(TQ%HTW({?: CRACAL ' CCGA
sEP W Qﬁ\;@ a’ » CCATT
Tﬁg AP&T&CQ CABLTGTRCACECEGG] Td l TCCATA
r ACAGGAMCETCEAGTIEANTTC C CACCGACTACTACC
CAAGAGS TS CARERRPACANCE AGGGC
COBRIMEETESEA T GTGCA
CRIGEARSS GACCC
GARATEPAIEARTANS AR GAK AR TCAGC
1GACGTGTCTGTGTCCGACGTGCCCTTCCCCTTCTC CA GCCGG
CEETEGCEEHN BETEA TR L ACRE S ARG TGGCC
TEX T ER AT A CEAGAAAGAA
CCABBRGISTCABAT r TGTCCG

CGCTCCCCTTACGAGAAGGTGAGCGCCGGCAACGGAGGCAGCTC
ACACCAACCCTGCCGTGGCCGCCACAAGCGCCAACCTGICTAGATGACTCGAG
GGATCCGCAG
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CCCTTCCGECAGCGCCTCCG GCTCAGCCT CCACACT GGT GCATAACGGAACCT
15

WOBTOEGECCACCACCACCCCAGCGAGCAAGAGCACCCCCT TCTHTATEISw2002007
TCCCATCATAGCGACACACCCACCACGCT GGCCAGCCATAGCACCAAAACCEA

CRGuFE TACCAHATASSIBR TRCATEE TSEqUERaCOT GAEONIOCAGERHESAAN cassette

R e M 05 SIS O oter

2Qoeff101ent index of 0.699. Restriction sites are underlined, start and stop codons are
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5 SINEREFIRE NI SRRECRNEH0RAGRAI SN EGACGT CGAGACCC
TCAATCAGTATAAGACCGAGGECCGCCTCCCGGTACAACCTGACGATCAGC

GACGTGTCTGTGT CCGACGT GCCCTTCCCCTTCTCCGCACAGT CCGGCGCCGG
2BCTAGCGCCACCATGTCTAGAACCCCTGGCACCCAGTCCCCCTTCTTTCTCCTG
GATCCOBIAEE GCTAGTBEETCCTCGA
CESEEAEEIEE ASRBAE ERERTCASKSE CTATCORTEACTACABAGMS CCTTC
10 CAGEAEAChEAAS AEEESEHEXEASTEACATCPACCRXSCAEEECPBCCATA
@@@@WWM@@W@@WGCTCC
A NS ECACECESSEAECACGTGACA
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15 %%é Sleletly GRS EccldtfccAace
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SGJr Lrbekece cébb%%@é?céﬂé cEREccAAG
ABP% TERC d@GéAbﬁ\ ABGREEESCEE EACCGC
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1FAG ATCCCCTC A‘fA ACACCC
ASEAC A L-Acurfc'g LB &! : % vt i",l‘ gﬁggg

'!;;(

S I ,.a{* s
CERESGTOROEHF T TGN GETRTS I z“eeo_,, ’{5- A oM
30 T CTePARTACCOoAREAS oI, ?@% m._.}i'a"uu‘u ’: EAT GACATC
AGES R PAEREAEEC G PAEBAG '3:‘ c-oubcec woeooaaou GAGCAA
CATCAAGTTCCGCCCCGGGTCCGTGGTG v S TTCAGG
GAGGGCACCATCAACGTGCATGACGTCGAGACCCAGTTCAATCAGTATAAGAC
CGAGGCCGCCTCCCGGTACAACCTGACGATCAGCGACGTGTCTGTGTCCGAC
35 GTGCCCTTCCCCTTCTCCGCACAGTCCGGCGCCGGCGTGCCIGGCTGGGGCA
TCGCCCTGCTCGTGTTGGTGTGCGTGCTCGTGGCCCTCGCCATCGTGTACCTG
ATCGCCCTGGCCGTCTGTCAGTGCAGGAGAAAGAACTATGGGCAGTTGGATAT
CTTCCCCGCCAGGGACACCTACCACCCCATGTCCGAGTACCCCACCTACCACA
CCCACGGCCGCTATGTCCCTCCCTCCTCGACCGACCGCTCCCCTTACGAGAAG
40 GTGAGCGCCGGCAACGGAGGCAGCTCCCTGTCCTACACCAACCCTGCCGTGG
CCGCCACAAGCGCCAACCTGTCTAGATGACTCGAG
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15

AGCCCACGGT GI'CACCT CGECCCCGGACACCAGECCEECCCCGEECTCCACC
WOROTOTEGEEAGCCCACGGT GT'CACCT CGECCCCGCGACACCAGECCARIZERT804/002007

GCCT CCACCGCCCCCCCAGCCCACGGT GT CACCT CGGCCCCGGACACCAGGC

CCCCCCAGCCCATGGTGT CACCT CGGCCCCGGACAACAGGCCCGCCT TGEEC
CAGGCTCTGCATCAG ¢

ATCATAGCGACACACCC
CTAGCACCCACCACTC
ACCTCCCCCCAGCTGICCA
CAGCAACCTCCAGITCAATT

A CCC CACCCTGGECCTTCAGG
GAGGGCACCATCAACGT( AGT TCAATCAGTATAAGAC

CGA PGACGTGICTGIGTCCGAC
35

GIGCCCTT GCCl GECTGGEEECA
TCGCCCTGCT CGCCATCGIGTACCTG

MCTATGGEGCAGI TGGATAT

AGTACCCCACCTACCACA

CCGCTCCCCTTACGAGAAG
40
GTGAGCGCCGGECAACGGAGGECAGCT CCCTGT CCTACACCAACCCTGCCGT GG
CCGCCACAAGCGCCAA TGACTCGAG 35 WD 2004/ 076665
PCT/ EP2004/ 00200 6 - Conparison of expression
of native MJCL ( j%/
(JNWr58) fol | ow

ceIIs.1234. Onmg\?agg Mﬁ%—n
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82 63 - 47 - 32 - 25 16 1 Mock 2 Enpty 3 7x VNIR

MJC1 (JNW656) 4 Codon nodified (JNW58) 36 WO
wWQOM4ND66565 PCT/ EP2004/ 002007 Figure 7 - Conper/EB2904/002007

of the IFNy ELISPOT cellul ar responses following PMD
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Fig 8. Conparison of the IL-2 ELISPOT cell ul ar
responses following PMD inmunisation with PVAC 7

WWDRIR07d8WAC 7 VNTR- PADRE- C (codon opti m sed SEOLEPZE/)02007

10

PVAC 7 VNTR- PADRE-C (wt sequence), PVAC 7 VNTR- PADRE
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Q QIP 38 WD 2004/ 076665 PCT/ EP2004/ 002007 Figure 9 7x
VNTR MJUCL (plasm d JNW56) Protein sequence 5 MSRTP
WETQSPFEES LLLTVLTV V TGS GHAS S TP GGEKETS ATQRSI/EPMP4/®2007
STEKN
AFFYIIBIVL SSHSPGSGSSTTQGDVTLAPATEPASGSAATWEQDVTSVPVT
RPAL GSTTPPAHDVT SAPDNKPAPGSTAPPAHGVT SAPDTRPAPGSTAPPAHG
VTR RIBTRR ABESET Afle- s APPIRENP GS T APPAHGVT SAPDTRPAPGS
10
TARRARGV SARPIRRAPGSTAPAAHGVT SAPDTRPAPGSTAPQAHGVT SAPD
5 TRPAPGSTAPPAHGVTSAPDNRPALGSTAPPVHNVTSAS GSAS

T AT R R D A R S L AT S R T

S AVSMTSSVLS SHSPGSGSSTTQGQDVTLAPATEPASGSAATWGQDVTSVPVT

TSPQL STGVSFFFLSFHI SNLOFNSSLEDPSTDYY D SEMELOL YKOOG
E RRALGNT RERABD VTSAPDNKPAPGSTAPP CVTSAPD 'RD APUSTAPPAHG

%@%WWWW%%W&MMS

10 Qs FYiHAEE YRS X PGSER VP18 VI RARSPIMENP SABNBGATHIGVTSAPD
SLSYTN PAVAATSANL SR. DNA sequence 20
ATRRZTAGAREREE ¢ P TR OENC ey CEASOPAAEA. VHNG

EARERLF T REHCACAEAASSNHS

T W@M@WSLEDPSTDY ELQRDISEMFLQIYKQGGF
ATGCTGTGAGTATGACCAGCA ACT CTCCAGCCA %OOGGT TCA Q
N TIAER TINVHDVETQFNQYKTEAASRYNLTISDVS

CCACCGCCCCCCCAGCCCACGGTGTC
ACCT CGECCCCGCGACACCAGECCEECCCCEEECT CCACCGECCCCCCCAGCCCAC
GOING GACITEEECCCCCGACACCAG
20 GCCGEECCCCEEECT CCACCGECCCCCCCAGCCCACGGTGTCACCT CGGCCCCGEA
SEAE G ccrecrecrcorcacacrecTracasrTerTacacerTeTas
C&WC%E%GT%CTACCCAGAGAAGTTCAGTGCCCAGCTCTACTGAGAAGA

WE%MCAGGCCGGCCCCGGGCTCCAC‘CGCCCCCCCAGCCCACGGTGTC
e e aasatieac CARE SR L C AR oMY

GCCGGCCCCEEECTCCACCGCCCCCCCAGCCCACGGTGTCACCTCGGCCCCEGGACACCAGGCCCGCCCCEGECTCCACCG

CCCCCCCAGCCCACGETETCACCTCAGGCCCCGEACACCAGECCCECCCCEEGCTCCACCGCGCCCGCAGCCCACGGTGTC
30 ACCTCGGCCCCGGACACCAGGCCEGGECCCCEGGCTCCACCGCCCCCCAAGCCCACGGTETCACCTCGGCCCCGGACACCAG
GCCGGCCCCGEGECTCCACCGCCCCCCCAGCCCATGGTGTCACCTCGGCCCCGGACAACAGGCCCGCCTTGGEGCTCCACCG
CCCCTCCAGTCCACAATGTCACCTCGGCCTCAGGCTCTGCATCAGGCTCAGCTTCTACTCTGGTGCACAACGGCACCTCT
GCCAGGGCTACCACAACCCCAGCCAGCAAGAGCACTCCATTCTCAATTCCCAGCCACCACTCTGATACTCCTACCACCCT
TGCCAGCCATAGCACCAAGACTGATGCCAGTAGCACTCACCATAGCACGGTACCTCCTCTCACCTCCTCCAATCACAGCA
35 CTTCTCCCCAGTTGTCTACTGGGGTCTCTTTCTTTTTCCTGTCTTTTCACATTTCAARACCTCCAGTTTAATTCCTCTCTG
GAAGATCCCAGCACCGACTACTACCAAGAGCTGCAGAGAGACATTTCTGAAATCTTTTTGCAGATTTATARACAAGGGGG
TTTTCTGGGCCTCTCCAATATTAAGTTCAGGCCAGGATCTGTGGTGGTACAATTGACTCTGGCCTTCCGAGAAGGTACCA
TCAATGTCCACGACGTGGAGACACAGTTCAATCAGTATARAACGGAAGCAGCCTCTCGATATAACCTGACGATCTCAGAC
GTCAGCGTGAGTGATGTGCCATTTCCTTTCTCTGCCCAGTCTCCGGCTGGGGTGCCAGGCTGGGGCATCGCGCTGCTGGT
40 GCTGGTCTGTGTTCTGGTTGCECTGCGCCATTGTCTATCTCATTGCCTTGCCTGTCTGTCAGTGCCGCCGARAGAACTACG
GGCAGCTGGACATCTTTCCAGCCCGEGATACCTACCATCCTATGAGCGAGTACCCCACCTACCACACCCATGGGCGCTAT

39



GCCAGGGCTACCACAACCCCAGCCAGCAAGAGCACTCCATTCTCAATTCCCAGC
CACCACTCTGATACTCCTACCACCCT

W0 SOTAEEEA TAGCACCAAGACT GATGCCAGT AGCACT CACCAT AGEAZER2NA0D2007
TCCTCTCACCTCCTCCAATCACAGCA 35
Clideddbiaberh i éal fobAcdAdbtal &l ettt fetdckIahedoidadicd bdcheACAT DR

C%&%&QI&&“@EI%IJ (KL G G
COCAGCACCGACT ACTACCAAGAGCT GCAGAGAGACATTTCTGAAATG

TTTTTGCAGATTTATAAACAAGGGGG

TTTTCTGGGECCTCTCCAATATTAAGT TCAGGCCAGGATCTGT GGTGGTACAATT
GACTCTGECCT TCCGAGAAGGTACCA

TCAATGT CCACGACGT GGAGACACAGI TCAATCAGT ATAAAACGGAAGCAGCCT
CTCGATATAACCTGACGATCTCAGAC
GICAGCGTGAGTGATGTGCCATTTCCTTTCTCTGCCCAGT CTGEEECTGEEETG
CCAGGCTGEGEECATCCCCCTGCTGET 40

GCTGGTCTGTGT TCTGGT TGCGCTGECCATTGTCTATCTCATTGCCTTGECTGT
CTGTICAGT GCCGCCGAAAGAACTACG
GGCAGCTGGACATCTTTCCAGCCCGEGATACCTACCAT CCTATGAGCGAGTACC
CCACCTACCACACCCATGGEGECGECTAT 39 WO 2004/ 076665

PCT/ EP2004/ 002007

GI'GCCCCCTAGCAGTACCGAT CGTAGCCCCTATGAGAAGGT TTCTGCAGGT AAT
GGTGGECAGCAGCCTCTCTTACACAAA
CCCAGCAGIGGCAGCCACTTCTGCCAACTTGTCTAGATAG 40
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