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Title: Novel sequence for inproving expression of
nucleic acid The invention relates to the field of

the present invention relates to neans and net hods for
I mproving the production of one or nore nucleic acids
t hat may e r ot ei smahost cel | tei

T PO QURERL | AT Hod e Eer T B0 ST iesi i Pingutafic
appl i catsens in biol ogy and bi ot echnol ogy, for

i nstance as bi opharmaceuticals . Methods for such
production are well established, and generally entail
t']h'% %ngﬁﬁﬁbﬂnréna’@edmfd el Ifleﬁdaoﬂuﬁélﬁé@m abl(oabfgg
referred to as “transgene enc ng the protein o
iAo Pdetecenel pevpI M asH: &a)l&&a?ahﬁh ‘%&F‘resm on
Of n-ddn@ASHERBSat Ss tfRtnddnd SindNREEHbEE abde, ivgd@Wiingg the
fromthe high likelihood that the transgene w ||l

rEesive tiiRac PEVeN| uer TP FeiMCLeEnarhgs ( My SDEOLP
prAd2k, 1and fherefore, many host cell clones have to

be tested for high expression of the transgene.

Furt hernore, once such a clone has been established,

tlﬂgﬂ:@ﬁ.l Rse85h0Be Op rddiEodd AN RNGohE REEENcdMis HAblae w:Lde
SI

encing of” transgene expression during prol ofg
hmgtgec@lﬂ apnn@pvéw@m i iodesvoang bblkesimplogy,
NENIRA0Y LE gﬁgi— fRLALE LAld SMekn6al bBer cauged by
formatl on of erochromatin at the transgene | ocus,
vﬂfwcc:lruqcm@memfs vebhsestighliishesth end grarsyehe entail the
V%J]{]%sq\gnetlnag n690%der1 HANSILRESE! £8CA NG
st astic; 1t can occur shortly after integration of
tﬂmfetmdsg@nem Ntoars@enpnomscodingniye ap¥ s Minber
of ce]J Jdivisions. This results in heterogeneous cell
popﬁ?éilons after prolonged cultivation, in which sone
oeid prodrikimaesboiaked e'sstfhlt@re Ieei\Pé,er?zS@a@n r @k orAnREfnes
pr ot whi l.eo %l ndet ectablg; dievel s
ehe‘_’n:prlé):t é:%nLl ﬁ/gé? %ﬁﬁl te aw %996 MeBur ne&y et
allkexﬂnﬁﬁn thatetheltrﬁn$¢ﬁne|W;lds@d0ﬁme heaeriogigs to
protein . productign r fr Si L&+ 5o et
i S5 ten E¢aldd U s ijléngg édé”rara}ca!L "t g:@r?gt)j f%?&e%ng neri ods
&han;@&idstdeﬁiﬂ.t césneﬂ mxcests dfe ttestedl Foonhtat | s per

i n cultlv 000 liter re e ge
c%’f TSopitat | 0 Baﬂﬁgeneroftélert%l %E“) ng eorf)%—%née%}%%r
sem:w&a:lf@elem%stabpimmmt it exguessbonr afsgene

I M al . 2000,
SFEEE e BB LPh: PHS GTbu T BRE e by ot Eren

d@ﬁ;@féskﬁﬁbxﬁbﬁ\t&nlﬁptﬁl@nmé@wm c@IllleduSENh‘swuekﬂzeas

th ¢
R T R C AT 2 P

SBE UeNeRsd c;o@n fb@musednt@flmmrmomdmhabtl tmey yi el d
and/ or stability of Eﬁotelqvg uction, ug n% £t

X PRGN 105HSt r HBLED | REQERAT S S ASES 1BF st Tt &t s

{ VR DM 701 tEwaliSe €t ad) , 208103) Trahetgeheaﬁibasmd:lng is
publication W 03/106674 descr bes the.use of STA £ th
sebe@rssl Gior te£BPeSSFIG FhRICTEhE afded SREBATAG-CR % ©
I e ANt UOLBEN§ehBmS £VEF aln1Geldrtbirn@Snumber of cell
I nternational publication WO 03/106684 describes the,
udev b1 SIAR BdGUEREBSLE o 1 B TRIRGORTCPEL L Bepylations
encodi rigrcﬂl}gn LG tRLRLELRS 118 Wﬁﬂc@s s8Rt badi &£Scorfhitiue
present” i nvention ains at providing alternative means
ahd exptesis Nigh lepedsi a§ peerrdhimantodgetedn. iskhkimar v
of the invention In one aspect, the invention provides
a reconbi nant nucleic acid nolecule conprising a
nucl ei ¢ acid sequence having anti-repressor activity
selected fromthe group consisting of: a ) SEQ ID.

NO. 66, b ) fragnents of SEQ ID. NO 66 wherein said
fragnents have anti-repressor activity, ¢ ) sequences
that are at | east 70% identical in nucleotide sequence
to a ) or b ) mhereln sald sequenceshave

o g, o o oy a o
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w@e@aoews | i nked to a nucl eic acid of

nol ecul e further conprising an expressi on cassette,
sai d expression cassette conprising a heterol ogous

wherein said nucleic acid of2interest preferably
encodes all or part of a protein of interest. In a

ferred enbodi nent [ nuc |cacds nce
bR SRpFerenidtey Hheterreb e LS B Pagtey
S(Ma@lt@hoamrﬁitélms,al1cb9®;pmeseirﬂeycaeeualtI,e 2082d .i A cell

particul ar| refe i ments thereof id. :

e Bre ata by | TiShT™ MERPEOLaToRE LT (o iy hiey fon s
RIRARLar race seppiqieddy,| 988 thanfRekscdlrdept abp

enbodi nents, said nucleic acid encodin ﬁ %%%ln of
iedepadntpingd skl Qg ReFhPEScFEL r ot i%ﬁ%% Bt F8r

%%%@'sntatéﬁ|ﬁ£IﬁiBI§ d&rllsegegem ik regRticaitors of
enbodi nents, said nol ecule further conprises at (%gh _

dnd 08t F}éFe§éq93érf&‘ef%a\ﬂWea%?Fg?eﬁ‘?Je%sRﬂpual@ﬁJ\ﬂnlsy,
S-e cfgllls%agreoﬁﬁoﬁé heg sc@ﬁ% Qckeings Cbﬁ)sﬁfb(iﬂ&fmﬂt)y
any of SE . 1-65, b ) fragnents of a&é
Qe tpDErAmsgene 651 Legrdms r{MéarLélaF‘FJa@n%fnt%l avrd 00,
antishe ggg§ggg é@téﬂltﬁgg@ ). sequences that are at
'east 70% 1 dentical in nucleotlde sequence to a ) or b
) whePakenpeakibskifierice ovisaFengnthe eprezkasts gesioyiibed
WA kot BE CRPPLONEAIC A ANETAACs Ohudnded AF the The
invention al so pr des a reconbi nant nucleic acid
repipereisé oooAPEt e NGt arprdesive ofi 6HCE aSEAR te TSRS PAYS
£_i>ee al&te %?ngs ]]‘Prwéec%ﬁﬂﬁﬁo@ Tﬁég@égﬁuend’wlc%hc be
acid enco ing all or part of a protein of interest -
argdd rcepimpsove serp@imtiaB 1ity, ' yikbd eapd/ion istapriddsyr of
3}1 HeNGe rod?ﬁglgn r@é’u%e %e‘%@&r@noé H%Hrf‘ét@&r@%%v@&@l
osen f gr oup consisti ng
ItypeNO®L bo68, c¢lly fWCagﬁe/rﬁ)tOW@Fl,aﬁ\yabfo SEQ@ 1/ BOONDs.
1- 65, mher | Naye rES39r
actlvFFte a?% fig 9d%encggﬁ%h ﬁ§r8§g¥b?€§£t 70%&bes the
nwrtdfcarl’ARn saguéeot s d@)zsame?ﬁ:eelng audlaeic RJyidaher ei n
said uences ave antl-r esso L VitV i V)
(Hieosas Snen AT Splthad g bk
charaameemnadlonalh@mbkmnaimempWQSQBéhO@@&%eﬂ&spﬁﬂmeﬁhehe

conpri et ween_said antirepressor s ce and B
ausrsge@fzﬁijég‘hﬁ$qﬁ‘§n%%?|fr°erpree§sor Sacti v ? %osczlndAfrom
tdrR=griegp medRsnstiago it ns, SEQchl Bs a&11Mﬁﬁ1dﬁ)

frag erein sald fr
antln&@ﬁr@§§8?“§if¥¥ﬁ?%f°9:éﬁnﬁeq%e85°Vl ha %?%??ﬁétq@a
lreasts 40% mdenbisafot ninpiehdol geosetmeposddation. or b
) wherein said sequences have anti-repressor activity;
and d ) the conplenent to any one of a ) toc ) . The
| uteiiryo b £f whthenveroiddes a cell conprising a

nol ecul e according to the invention. Preferab

cel | i'® é’nﬁ’aPrﬁﬁ?th Rt |1m’aeﬁ‘&'-l°ﬁ REPY AR e%broea%/ r‘%@bﬁflant
S 6@ lactis AcCEEhTE! dompliesiingvanthhobeidirddied sequence
provi des a nethod for produ0|n n of .interest,

a prote
IS iPRG Lo GPPLEF AT aacctellqlté’o §F‘ﬁé EB M AP

%&Aﬁsctlff\@ & rAoLpcek®, ensodiong 6t6bebpr ot &inflef s idH @mest
to express said nucleic acid encoding the protein of
i eMst 66nwhgraieesdid dHAMGOES 28YS| APt HateRE PO
fc',:r,g_ iRANL) NUELBLRCES | thdDI8eULe ¢eAREI $EP AISHGIRIIC in
acli d sequence having antirepressor actrvrtg sel ect ed
frrlmﬁetq*ted@r SGAUEDASI ¢ i Ay BT Dlawheseip $B-d NGTBEICS )
fragnments of SEQ ID. NO 66 wherein said fragnents
have anti-repressor activity, ¢ ) sequences that are
at | east 70% i dentical in nucleotide sequence to a )
or b ) wherein said sequences have anti-repressor
activity; and d ) the conplenent to any one of a ) to
c) . In a preferred enbodi nent, the method further
conprises isolating said protein of interest. In
preferred enbodlnents sald nuclelc acid sequence

o . - T Y, | Y
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pronoter are separated by less than 2 kb. In certain
enbodi nents, said nucleic acid encoding a protein of

WO pioenests i s present in a nulticistroni c gene PCI/EPEN5/053251

encodi ng a sel ectable markeB gene. In certain
enbodi nents, said cell is a manmalian cell, e.g. a CHO
ell. e I nvention also. rOVId an g a
%ﬁgﬁe?% hc?%P%??ﬁﬂﬁuﬁgtﬁaV|ﬁg an |-re6¥e2§g¥a c§£$i¥3
sakeehedof romddie)gr cwndc oesombim@mfnucae)lcSE@:Ldl D.
NO, 66 b'% fragnents . C% n eln sgégd
FriGREME H EFQi cﬁWﬁﬁ%ééggr c??@%?iﬁlo ca§§quenées
bﬁ@&e@éﬁoﬁlciéﬁﬁ?téﬂ%%mpdeghhﬁah hétéhﬁ?dgﬁUsd©rsaqUence
a erein said sequences hayve
éﬁPFe?eE?e%s%Hc¥ﬁﬁq\ﬂQﬁ?'Ognanaefe?Wme?ﬁﬂthgﬁgﬁP £81dny
e 18ficaadid £ Inted@t bReFeashNy ExJURSSIaQN of @art
nucleic acid of interest. In yet another aspect,

PV @nPFBhe bR ovF des-oF Sféthol FoPr@%%Treﬂ ﬁﬁf&’Oéilﬁ‘S&F' CEf”rd
%’&Eﬁ.@?&é' 0§ WepRndRepihdas ahtitt&sRdsort hetiRtiRgdis
onprising: a ) introducing into a host cell one or
mc}fcea‘ﬁeél BPELERIW Qolseddl BEompher nie| id &PreRsietul e
o5 saRkeeyl sﬁdtﬂgegmﬁceqqmyspegfeﬁad i RITRIRl 5
unctlonall l'inked to a sequence encoding a first
soeypeft i deldfseqnanasshaypadaahfi sFeRE EHaFIcE 1vdFKepnd
381G §quo§ei“)alae DRl BE}CILéQQaHL% I3 nded 110 c8rtain
sequence encodi ng a second pol ypeptide of interest and
ambeddmdntel exa bl gerice pogenenca@ing id iProdeiregst
g@ee%egﬁeﬂge%@ém B FeRESSSOEr&ctd Wdnk fcamgee
romthe group consisting of (a) any one of SEQ
NOsoding6a {dlettalpgiremagkel gapeontn ofeiSEAN | D. NOs
(l—-,rr?gdlﬁlghgsf &g r}ﬁoslet%\il n%u?@fléf: e@érﬁﬁl_slﬁ.;resagﬂ Mieb¥t one
sequences that are at l[east 70% i1 dentical to (a)
othelr) segdehew i may o iatdprepsessartasiivitvandadd) athe
(?L%m%l egﬁ?t e@nélecgjeqlc%f b(ez_il.}l fx gen %J) n?‘eal)e%tdyng)faSEQ
host selecting essentially S|nu taneously f
expr695|om 65 3@)cﬁﬁagmantan@fseDMn@fs%EanLQM @Oﬁarke65r
nes . [ i
$srasn b R e, U B B R
cenpensieagtheul am i artg laeaMSﬂO%ellde@bi%he!dl uctliggtide
met hod ac ord n t s._aspe o] v 0 _
é&f?@?g Sgld |$§t angmggggn %%gléﬁﬁgﬁh %ﬂ%ﬁa%nEQ
(napneeabkyacebveﬁyngnshmﬁ pobypepplemﬁmtltvcamy one of

sald sequence _havin nti-r ) s
égb%ﬁle |gh§eT %%‘I}gﬁfthgrogéﬁﬁge%ﬁgggﬁﬁﬁgagF a)
IQlelib. abid lﬁﬁledm])e fdmmﬁusgoén%réﬁldkbcaﬁﬁette
wher ei,n. sai d_§ as antl-regress ‘ﬁfaﬂo v C
SSireiestst nat | o HirqioneR o sR RRRIT ok s
mud1eati deigeguedding @ld bropabt) oﬁ\ha?rmtcrt@ai be
sequences have, anti-repressor actiyity,, and % _
B L i B T Sy LR
e disEBRt SegSa@hed WO il PPeRYi destns s e torofdﬁferent
multimeric protein. Detailed descrlgglon f the

e REPORNARER - FEYR 0B RUERBRLS e haRng*t

Mg .- HBRr RBSOr 1368 Vit &&a@%@ﬂtbeéﬁl An@rEr SIPIENDES
that are capable of at |east in part counteracting the
MNsr-edsitve BREERIN oFaigp|TrGOMEPES PRBE A st WFRTESFESe
LGRS, an i i Pt henethds PNAL S2EUSACESadtaVvigY identical
antl-repressor activity (sonetines also referred to as
dmt inucdppeider SeQURRIEP G &t P) r sheeaibrsadich mequsnces
herein) suitable for the present invention, have been
di scl osed in WD 03/004704, incor porated her ei n by
reference, and were coi ned "STAR' sequences therein
(wherever a sequence is referred to as a STAR sequence
herein, this sequence has anti-repressor activity
according to the invention) . As a non-limting
exanpl e, the sequences of 65 anti-repressor el enents,
named STAR165 (see WO 03/004704) are presented here|n

o P~ T~ A ~ - o g, Y . a
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derivative of a given anti-repressor elenment is
consi dered equivalent to said anti-repressor el enent,

wob@e/00371st i || has anti-repressor activity. TheCT/EP2005/053251

presence of such anti-repredgsor activity can easily be
checked by the person skilled in the art, for instance

by th d I bed. b . Fungt | | f
B o R APy Be B Hihelt By hep8r ABRCRRTT 'Sy

bAythee ast @f) nl qetliay bhaotogerivedstiar thag seid a
gi ven antirepressor seﬂ ence, and wa@ n% del et i NS, ps_
SUAFET O ARsShteufPORRST | AV its PEhiePRe ST ke See
Sefre YR OH HH4)s A AnBupci i snpleddeaga®tihgoanti-
derivative al so conprises _orthagl ogs from ot her. .
EPRELBIOT It Iddn chesSEBuRBCTsHIY TRk FORALSTLINT ©
ant Eed ePFISS IR, IRYUBNCesahients hordsHNOWN . bitot hee
person skilled in the art (see e.g. WO 03/004704) .
reneein t ¥l rideementnant Rohl erfiFas e 8ot dgiEnt s of
E?_e ?&Séﬁéé‘é)rﬁ%ﬁp_ Lreeduenssse yhereidhisakd fnagments
S |f have anti-repressor activity. For fragnents of a
ghobrosbdrietrapienser tond) i BENR) tWheRFiey $316 PRgECNCES
RAGL! QH’%QIJ: s%fre'é%_@_g@iggﬁ | Y84 SBAUBRE @ ohnbabmE st f 4ind
In the fragment. The invention al so enconpasses
seyueneest tdlattcard -at | east 70% i dentical in
nuc! ephd dﬁn&&%ﬂgﬁc%utrghéﬁ?l 9r§9§&§§]ca_est:eﬁqwcgglprising a
anti-repressor activity or"to functional fragnments
trhéeeote havionpiam itor spresnvenibien viRnpfegabligngasd cell
%Ig_ege %r%ﬂgf{%scetlrlat adl€ 18t cLeasin AddeRbicakashi £é11
Sve he anti-représsor activity according to the
isvenCHoncex ef erably, said sequences are at |east 80%
i dent j.cal : y t Yo derti-cal and
still Jr%rien\r;)gr%’feleoﬁgb u)%[tgltglcl ggé\{ﬁ%@? %ﬁocal to the
pebdnehcg aabioeeiseqfeioseoest unceirrising sgdsnring a
t her eqf . Sequences havi i - : (A
ST AP T TR e AT  Bo Boral rod By VAT ous
rachddsg thelpchuegrbutt Aotekestted exprdss clkddi ngcledm
t he -human.geno or_frqm the. f her
S5 nFERPaBiO TR, Sricedf et SE0AT A AL Be1,
ahbiratepr £ssdrisajuancead ddireectbindrtomwsiicti caagédone
by _usi t he know edge qf .t he sequences Q.. by 3
Bf\é’lgﬁﬁﬂgnc%%??l%ﬁ‘s v?n%ulc;; “b€ ¢ :égri caf eye/ncseyﬁ’t gfé?%zggg
Teguesses daviwng:arddlactphesson dlict i yidyp /coasdsting of:

functional fr ts .or. derivatives ereof .ar
§#r%g90ripryNgggﬁﬂegﬂth@ﬁﬂeB Stﬁgi%&gbﬁﬁgngg'aﬁg in
atdirbiansai@ fiapidrmnalbayedehthedepse sequentssiligyi ng
anti -repressor activi%¥, whi h7§§n.€e.gft%yq%ned Wi th
He SEEPCHR T b D&l ow=2Rhy 'S8 qtEHEE FFaviy

U1 =bePHESSOFuEEdd Wd Y)aeeoblli Aifet@in haipr esemiences

invention should at | east, _be capabl e .of survivin he
OV PORPRY T ORETS Sl o Ve s BBOVE) 090G FEA MR P

bny bREOHROsALEE der el by regbereacaibodihema) Wha OS
cells (ATCC HTB-96) are stably transfected with the
FREHOCS FUuBFRSH PR IS dif k6289 AT HM PR T h 78 ei c
%.Qﬂt%r_%@_ﬁgdtﬂgp@ef@ﬁ%d eRRISAEnt Y5 Ot Praididic acid
contai ning the LexA DNA bi nding domain and the coding
reegivencef hevingraMA - 1sPuePe2r( BEBSHHHY |5 Fol

N &F the
e g B e B o, o
protteiin) ofindeteresit + oin of PrrEeTaed PRbRGigkidy ither6RAY
regul atory system (Gossen and Bujard, 1992) . These
cells are referred to below as the reporter cells for
the anti-repressor activity assay. A reporter plasmd,
whi ch provi des hygromycin resistance, contains a
pol yl i nker sequence positioned between four LexA
operator sites and the SV40 pronoter that controls the
zeoci n resi stance gene. The sequence to be tested for
anti-repressor activity can be cloned in said

~ R o o oy



wapaehetrnaacycl i ne repressi on {doxycycli ne,

10

15

20

25

30

cells are cultured under hygronycin selection (25
mg/ M ; selection for presence of the reporter plasmd)

prevents expression of the l%exA-repressor fusion
protein) . After 1 week of growth under these

condi tions, the doxycycl.ine -concentrati.qn |s red ed
616 FeAgFRFe h%?wrrlﬂ»//\&‘y')% -G EPRATRRT t A TERA. FEISy esggr
ganmotandaaét spr Lays Beoess thaadrlekb i aE@rmylind .
The cells are cultured for 5 weeks,.until the con%ro

GHPOGHBE B r ARt i ﬁ%ﬁp??c?‘eb%?taerprﬁ S0 §;

11 ere@EKi B0pRe £4ONEICh ANyl te@pEEBE6H 1S afpipN i rithetrthe
pol ylinker) are killed by the zeocin (in this contro

(FrEfag eheekvarrOIErT §oPEpr LR e ™t he
LB RRAES SO0k a{ dIStON BrOkeBminbatahScé Bt hes.ed tockbe
LexA operatlng sites, resulting in insufficient zeocin
egdrlessi on in such cells to survive zeocin sel ecti on)
A seguence-hasoandisd ?ﬁro%si%‘é% a6t vihid YuAC G @i R@ctieic
the present invention i when sai d sequence is cl oned
iavithsegobypbenkeying atd wepeeEePT prashY Y t3edected
ARG kB GELLS SHAMINEANG S wiekBoseISCiON ¢b)de)
Zeocl n. s from such col oni es can stil
pﬁm@@ttedO@nszQ nelP et urﬁ%dﬁ?é?ﬁnngat@o’fcﬁwteﬁaﬁhe
S ABRkS 280000 SELECHI PN o WaRRRRCEE! Ll IANSTAChed st
W't er plasmds | acking anti-repressor
§Hdﬂeﬂ@e$lcahn@n vec rpatratseduence heve el ith wherein
rHT Is%qﬁ%néggchgve t 25U %%%OQOECEW_@@;LE aﬁfd d) the
conferring such grow h aft S on Zeocin in this
assEplensoes tnoanguene fyf @ dosequefiee hawkerping
antire S c ragment or
flﬁﬁﬁl%%%% gr?vé ¥%%M%ﬁ§%é%#&§g?g§g%ng to the present
invention. A s an exanple, known boundary sequences

el udrhg By GE8pRT T S Tk aea - Bt HEe

St a5 (ffort Igenehatklec_m -y ibiaeldc agp(:e:hanrgg etwaal |

1993, 1997 tach 0j )
(BHRAT 8% an l&é@ﬁ &, gﬁho sur§1é§H§ﬁls a5say. In
adiolt #dduiti nigt mSopae]ﬁ@mr ezkllhatnet be ante- nepreigs@reid

SEAHEnGS 1 unctpoel 10Tl 9105 a1 Lig Jfereof

ow&geﬂﬁkﬂre@&pmgsmh@neslquﬂpﬁdmmdemnguactegmalky lgerked
(e.g. lucif erase is.inte ted into t
gen dhre e oS EEFB?l V%hﬁs POSHE §Ped T O s %
repord efirgeneelscoablé | mankes: hy}en@r,]t aﬂﬂepiEBSaDrpromoter
sequences,__or flgnked by weaker r%$%e§5|on bl ock

P

sEeRENQAE 1Y A a5 Pr B dpHT TS 1Ran? bsee?/oenrl f| ed

%I@éﬂldﬁeﬁamﬁeeka&mﬁwwmd @élétmﬂﬂ% marker
vectors, as described in exa 1 ang 2 of WO
0z s FoA (AddD - PEpLe’shrong SCEf “ERE 7 on

ﬁébf@é’&ratackﬁ@'\ity?n@h@éeﬂ hﬂ':ﬁﬁn Q‘.@ﬂésgﬂdﬁﬁceénéﬁtlng of
production of protein: (1 hey |ncrease

pfadiatanineg of 6EQr déht i ﬂgbﬁ%§t Pelﬁr?gTﬁEFiiﬁﬁ any
eXPL €55 gkl @pel Roat 1 ngkistdd @l Intaameapt abheihe \walsi-
(2) they result in host cell Tines with increased 5
prepesseol elcddvisid/ 68) (SHAUIEES &gt arn dbsteasdt 170%

| | 58S DAt XNk bz "R e ﬂc@kﬂaﬁuﬁ{go%%‘tﬂ pEgELEsd.on
durlng prol onged cultivation. Each of these attributes
i scdisidussehd rfdkbedecmplenssiowt @ny pperehsed) - (c) i
predictability: Integration of transgene expression
cassettes can occur at random positions throughout the
host cell genone. However, nuch of the genone is
transcriptionally silent heterochromatin. Wen the
expressi on cassettes include anti-repressor elenents
flanki ng the transgene, the position of integration
has a reduced effect on expression. The anti-repressor
elenents |npa|r t he ablllty of adjacent

10 PQI/BP2005/053251
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anti-repressor sequences, when the sane anount of DNA
is transfected. (2) Yield: The levels of protein

cells, directly after trans@ene integration, have been
surveyed. The expression level of individuals in the

opul ati ons var.i es. er en. t he t s are
By oPElPatlny Brtiss shndebdr cel CHeHS CYtr At aDi |1 Ly
isgmhedasesus i o edpeedsyani abi $ald fixstosnd second
conspi cupous in that fewer. clones are recovered.that
FEvECF B¢ e‘%lfl%e’bfgeé?ﬁre&gfaowv%ﬁﬁ%%ra%roe}) ® P]%Eieg a
RRRUbAt FORScMpdEAtld theppesspepel éxenifs ictmresky hbwe
i ndi viduals with strikingl high exgégﬁsiqp” Tgege the
FEGROGT EPEPHES 1HER A GAPSREr 8 Favourabl @Fsnned by
RIeR6lUat L8R AHi MY AlLithSs akbBet bortharMasintignpubpoSes
or for purposes of changing the pheno&ige of the cel

exPARSEr §ahY shA kT RN% iSRG O8dc ROL¥PPRE1AqSy) 35k eased

%@%%hja&xy 2881 a¢ SRS GSS peh 9pEPLSaéacrRaTmd he
stabi 1ty of transgenes in reconbi nant host cell |Iines
lepbeddnenhg sdtd IFWNCEN§GEARBY aRklngRpressor activity

Ei[ﬂa%%%'b%hoﬁ%%& Yerad | fRe80 cdHEL 81 RE b oNgedEg. ID. NO.

tivation. nparative trials show that, under
dndbi Gneghenthi ch $HBndGenls -t Alt VarESHbIS o feeFREN"
%sa%atgeéféégar el amenly ke pegaLessd walat sikeaeed

- passages in cultivation) , anti-repressor
clesmen{/Ofr ddentbehl riansyeiestéont PRACIEE H&© SlpPrésed
av}heh 2y 'SSXS' Se Jgrll(‘?esl. S0 adyant-agee g r]é_?:ﬂi%lt“i/t;r kah
producti on of p?otelnaceous nol ecul es, during which
abl [theulcbinpaenent comtdmuenef o gl oFongkd Ferdddein r om
3, few, t s igbbanky, pst@bid idy of
é?%%%%ﬁ%%ﬁgbvg?ﬂgp%vo gégéﬁﬁ}ﬁgﬁs may %e advant ageous
in1ldlizetrs coprabneiml s with al t eredphenotypes as a
consequence of reconbi nant expression of
anti-repressor protected transgenes. STAR67 The
Wesdrnied deentiphipn ovf dés dnwewshiosequence havi ng

ti-repressor acitivity, which was coined STAR67
2%&@%—ﬁ%¥—ﬁ@%—6§$37—3$+s anti-repressor sequence
al r eadyaiehangl yatv iny eases-reppeessiroachhehty tag gised

| aced only upstreamof a pro rj i £SS) £
g?eraeld‘er?geofselgﬁ?lé?%%t&%ts IS ézv&)g‘%%tg F?ofgngtﬁ%ﬂexanp es
pEQv ded dienhei Rhewhepessshid kdifieatkndWAPpobe rHPC2

anti-repressor seguences such as r,. STAR/ appear
t%r‘?ﬁed\ﬂ%dé’iﬁﬂcﬁﬁﬁggsp]é%w%lnrfsagaer S ri%éég ﬁ:ége(go% i%'ati on
($derddsic hia@ings prei atdpyrawddr weenviikgnksomgeaines also
transgene, i.e. when present both upstream and

dER R ESEahCo St ﬁ@t%F’é‘%%’@eeﬁFeﬂr SERCE S STARS T provi des -
a8 ShdBIN Qlteir‘égngmo sal t gerky dM\Mhealptries?ep rbssamtion, have
sequences, and when p tr.eam of _a_pranot er
Rt e Rt kv AT SR R R R
SHEF KHAM) ARl weepRr 8556¢d SENURTC 82quShARE 7Ttheratat an
enhancer - bl ocker, in contrast to other an%%-rggressor
sERRIRMET PeSEQYCRER 1hi iR (Y ARwakeTRE IUIHG3)

: hﬁf@i‘ﬂ Jding anakhehcdi hierance heirseesrSIARGFiand

other anti-repressor sequences disclosed, before. Also,
STeEETimey tepdhst enVAnEIeR) diked PORaL IRARHRY  expmple,

S ' q—%&aegpl : L thenkAYeNt hafed MErari -
p%é%ﬁhéﬂ?%) TR%6§552§€£§Eé?%%% an expressign cassette
provi des inproved predictability and/or yield and/or
stability of expression. It is denonstrated herein

that STAR67 is functional in conbination with various
pronoters, and in different cell lines . Expression
cassette A nucleic acid nol ecule according to the

i nvention, conprising STAR67, may be in any format,

e.g. as DNAfragment, optionally present on a cloning
vector such as a plasmd, preferably an expression
vector, and can be used for instance for cloning

o . Y LT A IA 2 1

reconbi NBOT/EP299%/053251



the invention, nucleic acid conprises an expression
cassette, which is useful to express sequences of

WO pioenexts for instance in host cells. An ExprBGEEP2I905/053251
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cassette' as used herein is7a nucleic acid sequence
conprising at |east a pronoter functionally Iinked to

Ssaieneonor a Tkl Ged; aherenfed e B ae fihry TP

albsQpenck pagk nige @ ancodi ng all or part of a

protein of interest. The pronoter s prefera a

het er P65 P r oot %ﬂWﬂ?tFQEpeﬁtk??éﬁﬁﬁQflnE%%gpgnt o
afdrd vak it 8F estgivdierely -2cbetes ok oghaiteryy Aot er is
defined as a pronoter which is not the natur
pioowsteredf edal P kfudic 33 PRELTESET eﬁﬁPlbteﬁrﬁ“%r ds,
SR her gy oi1 hwanad it elayeRkisen, a8t Ovi ) ed Presence
cloning, has been used at any point in tine to nake
tdfe stighc EnbharerBdi Hatd i Vet Yacht e vt bydis ShesistePy

W 2 -QUG! 861 BCh i PfcHN8heSttorafstdnds vieadid ¥ssay
undefstood in this context that a heterol ogous
gkﬁwaﬁ@edchﬁl@@;d%w¢QRﬂanﬂoﬁ?ﬁﬁ@e§5ﬁeobrd?#%ﬁﬁ§%ves can
449508 8H0aThsA AP 4 N2 aBAUSREeI 08 INtEESdne of
referably, an expression cassette further contains
tncdresod Bpt bbaloey nibatdtartdng péthadeniven i1
SRARNees Seéwﬁée regyl af ik BAYERESSs SUdh @S ons,
enHancers nay al so' be 1ncl uded. The expression units
aodortditngibost henvewsimnorrnduthbel ikonp?es e &- ast

loz} ePL e GriEN oS aSTARY: ve |
ggggggﬁoéﬁéfér?§§£%%§%%f2§%¥€é§ai8 anti-rgﬁ?ggsoﬁo
seguerices prehetabs yESTARGheri spplaced wiphbtlr ezan &f
said pronoter, p Vs § Be@h8d
RSB i W G ebB bERSA xg eRtBas
segirenby ahd phesshaskildfed Ha hensrer (segurereeWq n
P . enpodi nen | ess  th %
G  oBe e e P R o ven rar P 0 o
pf efprealtlsy olfesBet Aati abmnne 203, s&Q0en66s, orheg®eim sarid
present  bet he 3 ' .end of _t - r r
s @5Saﬁ§€?2e£%Y%r?n%ﬁ K éeﬁﬁg%D g%£g£€ éﬁ%%? I'n
cerdqiantpr efear giivenbostiuremntes, pelrecant iderpitessmfers to
S ence i.s_cl an directly upstreamof the t.er,
Gl B PR B ShbBUS RS e eeveerhe TEREY o
t hurantiin- FRPr €8s ghesSeqUERC e rarthttibe siacotemfortgesses
pronot er seguence. To obtain expression,of nucl.eig .
a%?QP%ﬂﬁﬁﬁeﬁgg gﬁ%oﬁ?ré%?éﬁi} i nSRe ﬁ?%%e%%,n?%lﬁéilde
weddudarami ot @ati B0segekndd £ thdvinighenal t réhads sequendes ty
capabl e of driving such expressi%nh can be . . epressor
fRmMcE] FHRCEOPPAKEERTRET He TRHSE e " Y s ey
encodiing,t e poagess, thesdlldddi@gnicesr enagbananit neelse ¢
acid nol ecul es encoding a reconhi nant grotein in
ekt edismfigatopratl PVt ARt THEPHPERDT et sBhUdhce
| Sc b A0ed ¥BSEhealhebnt Ieh Saguenreep19NCodidgsdditences
protein of interest. Useful expression vectors are o
aves |afblleast BAE aAfentEcyl, MRFpEBRACARBIPER" viRdDr 0%
SehdAS f1 LAV EEQYENmoPVBRAL ANA I TKaky gchsomBD
Sé?ences, pCNV—Scriptofron18tpatag§ne, etc. Were the
stderericia letoo bRy reRerpptsy pEptivee SeAUPRERr @5t fynctional
p [ gd with reference to sequences
g%%%?%%ﬁ@tﬁ%g%%ranscription and translation of the
encoded pol ypeptide, the resulting expression cassette
is useful to produce the protein of interest, referred
to as expression. Sequences driving expression may
i nclude pronoters, enhancers and the |ike, and
conbi nations thereof. These shoul d be capabl e of
functioning in the host cell, thereby driving
expression of the nucleic acid sequences that are
functionally Iinked to them The person skilled in the
art is aware that various pronoters can be used to

I o o o o a g, o, '
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thereof or froman entirely heterol ogous pronoter
(Kauf man, 2000) . Sone well-known and nuch used

wEe@moels for expression in eukaryotic cells POWPPI08#053251

pronoters derived fromvirudes, such as adenovirus,
e.g. the EIA pronoter, pronmoters derived from

cyto al ovi ru ,_.Such as the
ooy SRRSO B A ar £ RS &7 T U RS CCR i no
OBkl hvERPL Gh nadd ed @gtlam&banby faorepc BNAhods,
Invitro ronoters eriy om Si ru
ES0AoT S Tt P 6 Cand enGLrT ke S s Trian
Rf2iFatebs €86m s Jahdiey orednbensY eskadnyiain, C ceeblys for
such as nethal [ ot hi gnei n (M) pronDters elongatlon
flastanCp a2 PR f ¥ " rotBte ADEE FFPEES 39T  SCPIRFPSS
Wi @t N FEoRr s W86 PrimeiRr b@%bhn@tt@é knoZ&%,ge of the
Schorpp et al, 1996 actin pronoter,
iSRAMEOGEEUP | §i- Priottfer OThEan éﬁo@ﬂrbrw@rlsly &%d t he
| drkri c290% BUSERES b pronoters for obtai.ning
expression in eukaryotic cells, which are suitable
pr onofedgenpes hféa‘plffl%@mt%‘ﬁ@@ﬁ?ﬁéﬁr apelte, and
e [ e BohBRl d anERkLakpha PrLOFILEr a1
nanna??gﬁfu qu|t|n ﬁéonéiékasuch as a ublqjttln C
priowsteraldy deS\val granmsteby( 8hgiropeaiends and dm
« ~Gat.no e a1
R R R et o L
reatttiereptesoori aet ¥ oty pewisdnceki bt edetermimedamithaisie
[ L stance enconpass cloning a test
ggegﬁ%?;ﬁc%ljggﬁ%%c%lﬁvﬂmf erase, GFP, etc. behind the
pronofey sequence, havricda @Qttlf-esepegpss@ssam‘@ftyt he test
cour Iy l.eti.on,
S R e RSB BR, B s
faapablacbfoaatvimnq acHa rMdliewingt fencat@®rl arssay (see
guen r ssette
R S s e
kraﬁeﬁbmcabc Bunan | 1+2i63 raelils. (EREE e B Qﬁkﬂ&ﬁGWNMably

f d bl
agedes oot B SIS Y obaraay Rl SRR b a2

taefcrnw1rn:hnn04:$étommcgemeiodaslgdaf Laeﬁl—aspmsgse:m mmpabl e

OVId ng_a RNA cu a code on

stett GoR TR tnt e T e P b AP Fortlih, and the
dﬁ&dum@draglangeﬂeeiﬁunﬁﬂﬂylobrpﬁeaedKngosbﬁﬂwaanﬂam&abab
t hat encoges tmnhor nor e proteins/ ol%gggti e% tet ered
AU PERTE BRNE s tH S 0P8 " EnEBRpRSTEY W t
def iDNALT @ReOfs 8a yiLbdtics shmnledtgenefu#norgqmateam)uaeder
in the_ pr t invention can co ri se chranmpsonal

ko bEr FE O A PERah el F et Sty g e

I ed@%seananaoghﬂam,smm)l N Theeof @B 6f a et herfariekeite
acid, e.g.. RNA. In certain enbodinments, a protein

é%ﬂf@%éﬁ ARBNFEPRBYRT | s Sa Low| £hEi SRt b HEWweT Units

EImRliskNEssgyer Al r@;bc&éﬁ&n?al%@;ﬁaae 2@ Gidhadicas a
single NnRNA. Transl ati on of the second, and further

CHETRYYESHi BASIPFRRGH GREHEE RNBOLRRIHERSFBEEEFS n
VR 1QUSnbAY Bet r&h UEL N Tidha %?)‘éraf:ot:rﬁf@é@tdrﬁﬁ the SV40
reinitiation sites or internal ribosonme entry S|tes
tenozerethat apnerrls Preerzeocds. repts RIS E -off hg; -
UodBlhtl: EbSHLOBLELMIAc CaR102eBR-E85Y RARAlORaA be
cl ones expressing a protein of interest, by placing
tHenedciai saidi ponkiotiarny &osstsschbie %r&@rﬂl&a@ﬂél n
downstream of nucleic acid encoding a protein or

pol ypepti de of interest. For the production of
multimeric proteins, two or nore expression cassettes
can be used. This enbodi nrent has proven to give good
results, e.g. for the expression of the heavy and

Il ight chain of antibodies . According to the

i nvention, at |east one of the expression cassettes,
but preferably each of then1 should conprlse a STAR

o - oy I L Y T
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an expression cassette, it has proven highly
beneficial to provide an anti-repressor sequence on

whoeioh/osi7des of an expressi on cassette, such thBECT/EP2005/053251

expression cassette conprisi9ng the transgene is
flanked by two anti-repressor sequences, which in
certain enbodi nents are essentially identical, to each
SEReFLeBf Pt sk, Sthifls 38aRSaf Sot hel T ‘Ri\?il?’ﬁdsﬁ%?,
tQarBial D &y exRy.e3Sicenwoassebd£764 anked Rypotwer STARGT
sequences. Alternative positions of a single STARGY
PdgaBhdel§ e HasEss i 8hochRe eFEROT Ty Cdfii nd i hkhe
E'é@@ég@ﬂ_@,cM@jﬁcﬁ@nﬁethkagpﬁ{;@mCéé]@diﬁ_rdﬂ (25 pg/ml;
term nation and pol yadenylation signal, with the 3 '
erdestionef ITARGESGuUShc ENEaEPRYT t9e RlesdgenéPdar e
.%'e%QaB&?éfﬂ?é Cr o ML NI 8bRDGaPSRL | 8 AGRYNAI; NGrEehbe
i nvention may optionally conprise a sel ection marker
gepeesThen t @f e dlexdrit6RTAEFREr Ti91i@e | REStaENe - nAf ke "1
Bk BECGLLYERSAThdO (hELE! cbAqde 05ME, AN QloxRLgbel Ao

whosSe presence can be detected directly or indirectly

.jcongepekbatidmriexmiicedatgefeland/ok Opromsirn that

i;nact.i i a a t in

Ry B n B R T B e B eory

gfsf edtied (o R5@mamtli.biToei celési stancel yuresl diod/ or
raotein . t he i bihi LS ' .ect |
Herker IR ot FrataRdenbs el (e SRS RS by

gepertbkuptasceit ipreot dienkand derlomd aogi-nepirkesase,

| acZ, al kal i ne phosphat , c r.tal : .
srobarients, O BARIAIRAIRT. st e o8P G Besedn, (i
ithizeaohhrohndl 4 orideltbet SHg0apsenonar edprepsiesged by
sset t uromycin is.used. The per . skij | 5Nt h
P T Bt Siror SEphetn R IENE e e e Ene
awain abkeaaimly caitdyg usedlténg. inebmgef i cilEnds zieocdnn,
pur omyci.n, bl eomycin,. .hygronycin, dhfr,. etc..The. m
'%‘@rg%tsil%"l?ss? icce§1113yy%8efs| ﬁgav%sz?%%lnprsoecleegg%sg' A
USiqi@naeSkh € canion-rardearsosebectabt e a@rketir@ndoathe
sel ection a e€t to.'dentif% hgft ceHQS\@tlEfgﬁgggkpthe
FEREErE ﬂ)%%’é 192 e 5o BEC Y RBINGRT® ¢ 1S5t arAs &
tdcARagaRreri of egiat@ebdritle® pllasgedpnede . rddortexclceddst o
a person skilled in the art that nunerous %f in%tions
GHYEVECHPEN® M RET SR PEEsPBPET AR EXhmpice o “A°™
RAsH Bbeocants béot i il peoyirdpdgabed condhecdn@medium

antibiotic that,is particul rlé gdvantqgfogﬁ_i%.
FOOEPADIBECERRE R HE Fdo il @sEEERcESProt & ect1ony
(ZRAGR- R:186t sroys fididiangrithe rdpugtendoTanders ngckling

harnl ess. Therefore it is easy to titrate the anount
Gt EGPEREEOKI PFERRATSs SRPPRT BR PEQRILR Y £286C SR

SRIi88S tBAta ML AE AdOW .Nankhechhehexpies satie of
survive. Al other antibiotic-resjistance proteins_in

CHRFEFTEBe areh eRssIHEs 25EeF Ohijsehitov ARG d& (tS
@Qayl: Bowsthot Vk?uadﬂﬂ) asVBAeRcqubhBe SELPI RElL/ti-oN s
perfornmed it is therefore advantageous to use an.
HRHUsiSercaebEYEE e frecsiengilt REaFNenY oF Hiungitagral
R k1 36t tﬁ@re&?%ofdﬂﬁlga[&U Rhet L £&0C 1 ihdehtdon. As
preferred selection marker.” For conveni ence the zeocin
ant isxaopile, chnovm kounderrst spaseneesi srchehddiasentseaEad
i for, in Ce. pur o inn, el di .
by ek ARR G P ORI FHETHELS Beiopnita. oo
MEAQiugt badi ScEeaE, 1491)s al'saspossi the ¢ dembiPrglabin
antibiotic selection marker with a sel ection marker
whi ch provides induction of fluorescence or which
provi de a col our deposit. Different pronoters can be
used as long as they are functional in the used cell
In certain enbodi nents an expressi on cassette is
provided with a (weak) Internal Ri bosone Binding Site
(I RES) as an exanple of a protein translation
initiation site with a reduced transl ation efficiency,

. o o o o Y 4 a1 .
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translation: the anmount of protein from | RESdependent
open reading franes (ORFs) ranges fromless than 20%

al ., 2000). Furthernore, nui@tion of I RES el ements can
attenuate their activity, and | ower the expression
fromthe | RES- dependent ORE 0 bel ow 10% of the first
BREVELORBIN e~ A o 28 e Db 0 SaAer 15 g e ey
Hegioh896MarYYIepHherdnRES- dependent) ORFo eaodesvave
sel ectabl e marker protein, its lowrelative |evel of
tthdFsP&FABn neans that hi gh absolute |evels of
transggi Qaagﬂi&w,sti@c:iwgprle&e@ﬁ:dar thet the drecerbprabkor
host cell to be selected. Therefore, selected
FECHFBPRanr RBRECIN]L iTTS0AFES GF | PO Helcks Sty ect
QUNFRSS B BDgROP UM SHdHt i€ ol 2BBELREr NENA:-Sigies st hg
reconbi nant proteinis translated fromthe
cdprgspehgent lORA NG 12 CAPOBESHr BEDR el i D dtiidarese:
&Y (higni Bshi Gl PrAQUCE ek ls gelOny & iialos or cHO
expression systens are DNA nol ecu?es in the formof a
resddishi nanrapedske dilen FaidcsrbPRAAE 991l lyardmélarked
1.4 LT b iENLRRANCGSH ddhQ
?Au%gtgot%@&%%%ﬁ cells and Sreferably %t eg_ratred into
thegine sgénonkiobyimet spstirenioeswsuch ehebre3oprhida scs.
ferred i i e ' d O SRCESES
s e g R ot BT DUt PR PRt
torandgénerexpresss ore s ydstsemibadpiaf exarel @b edicdig - of
t ' [ LS the use of plasm d DNA for delivery
o?h§t¢d;%gggpgzg?bn system A plasm d contains a nunber
of companemtpressnw exltdrmmdls odnpbrehnsenkimwedm helye at
t,..are an_origin of repli [ a t abl e
olaesr R Ofr b T SRkt PR PRSI
getdtssina dé) echabl Enamedesr thleapredactabhbitin of
eukaryati.c cells to . jdentif nd | e I
t%cgeint)é%‘lyﬁ?ga °|Sir§ﬁt %lriasjgldl ha )aeﬁl%&eﬁ%%g%%% e%gﬁ%géntegﬁstazm
nucheitriadilgd eaceptaigld Hepredtsei (20f thayerestlt vilodest
hi gh-l.evel transcription. is brought ut
p‘?‘%ﬂotjéf‘elshgﬁg sl?%‘ﬁ%?sfeo%éﬁr%%ﬁ “eu é?%% ca[gé,e/lcfars (4. §hey
thesdrdam bykanegal avinarss thajtokexhibidi adee estrdbie

pronot.er/ enhancer, pCMV (Boshart et al. . 1985); .an
Do BECOHAF Cphe e ed Songet R su on - 3 of
pedeadentrabiess si s ed{audfsmn i& Sbaepdeld8R)bdlaw:t he
transgene of interest and the _sel ectable rker. The
vEbt %Qﬁegaﬁrﬁgl‘éﬁ?bﬂle]tttydr Itr‘%gfgrla l%ﬁiﬁb‘frea%sg“rene
cd: i iONAcaBget bas €an duised frandbmapssitijdrison of
a nucleic acid of interest. \Wien_host cells .are %ed

i fhrQuohioatte EhggRPRY: CtHe RS ﬁQWSKthtI&%‘?%ﬁ%& °
VeSidfe Al teaRabikvet Yond 116y \WEADE ABYebeckhrom isnnaihley
replicating vector. Some non-ljmting, schemati

el CEERCESiioRs CBFSPBSRT pine s Aghraf PBReSHPr elements
exXPIASIHPRheas$8hE8En&) &Y PHsded onNoFi gntdgxrathitrs has a
t he configuration of the | el ements of the

exgieans e featsept eEPTRSTIRD pITRSPALASTRBT$S 3R ALgIents
| fSorAtdHen abﬂﬁ@t%hgf G n tCPR R BEh rAnsOld aid1SsidRknce
expressi on unit that enconpasses an open readi ng frame
etlo dinagsgepeot EPRsSe@eery 1Y, THics ProPapsiPR Mt ofrafgene=
a {: ( [ - ;

R R i s s N
openinezdised . fadeedncheliorparadioaoeifnapbsT EERIRIEOT

sel ectabl e marker protein (zeo) . The gene cassette

has the SV40 transcriptional termnator at their 3

ends (t) . This bicistronic transgene is transcribed

at high levels fromthe CW pronoter. Construct B is
derived fromconstruct A, but STAR67 is now cl oned
upstream of the CW pronoter. Construct Cis derived
fromconstruct B, but now two anti-repressor elenents
(in this case STAR7) are cloned to flank the entire

T T ~ 1 g, o o o
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antirepressor sequences provides superior results . In
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cells, expression is alreadylvery high in the absence
of antirepressor sequences, but is considerably

enhanced when STAR67 i s pl aced. upstream of sai .
SPORBRERS TRAI R AhGPe BXDFBbLT I n e tre Py L) EiRY

BYrEVEo Bt 1 e § L RIS de kB MERE Ssarfid! Aty a3 g8 haRh a cBIARY
or STAR 40. It is therefore an object of the pregﬁgtis

PRV ENEPBEL I PrIfAGECE Sy cUBRBI MahtSaifc 1388 ke P4
mLecdler£@npri sing an expression cassette conprising
(from5 ' to 3'): anti-repressor sequence A - pronoter
-(2r)1_u¥llel@= ach el i ®§ BIBEBERI PHEIOTST T EY é?t p-rlmary_
%B%hlé@?&ﬁé%’f SEHHRNGEnB noshatari£r izeddinyt Batesai d
Xpression cassette further conprises a anti-repressor
sequegeee Giergwadiiogai dagRt PPEPr B3BHRY Abq (Féifc E5PACARYOD
Bevel o %&I\?{&&se oAk EBRL b, B¢ fh A e QRN € B8 Rbver,
sequence Ci's present upstreamof said pronoter, in a
ebehi gheattoms genaesors bedtabbed bindErtitrereadrng
TXRLERS! °€‘h&a\?§'xeitatbeéﬂlit The QXRLESS! OfhGASIGhIRA
between”t hé an |-repres¥br sequences A and B ma
fuartihbl 1 toypt $ seosthecelsprients s agn deszl | Inweralsdpacsopre
expressiqn_cassettes, e. apscripiion term nator
SoeaREed B Al el 3R velsnar el OF marker
geneheenbaagcethe gtapyladidnsayibk aphbcienransoy, elements
bi cistronjc_or, mul ticistroni ' ove. Two
é:lpmﬁllofﬁ? hrée® of " aﬁﬁcfuraéps r g’?& glr ggégﬁiﬁigq%&pB and C
reyprieestibe. sthese drigid-yitidéegmaydbel did fereest .

tire ssor_seguences A and B t he, I
?%WP@Fgﬁieagoﬁh?g?Iﬁbﬁé%%@% Eéaﬁgﬁ%%'ds% in gg?iain
eriedisrRng Spuabd s presor pseguenseod clrahd rar ¢éhe

ssenti al | i dentjcal toeach other. |n .o
SRt oY AFRS Yebh dts o oedaBha ol Sikeun, 4

fagiatsi.onal fragnent or derivative thereof.

Anti-repressqr s ences A.and B can be an .

21 TPEgPassar Sadtenol, M TRECET TS e Rrbat rdRcEeaoe
G it 10Ny 06 f SEAndddnNCin te6bmbbnafiuricistorall
fragnments or derivatives thereof. In certain

Srisdi RENERSUFRRI iitte Sl TERSIEPER RbhtHiths a

N ddsGirS bEOBhE 1L UeNE: 1 itk d Rupthiebeptetiorgdd divlgritvation.
thereof said nulticistronic gena conprises a sequ nce
SRBATAG IEepEbt Rt H THOT dtetestRgRE SORR et o PR &
U8NesgAhkar BaLEVELY  nét SRiReidten BRI ketigeserdssor
present under control of. a separate groqgier. In .
Dramen Se ABBIPRRAT IS SWHIBUSEH SRAER- LB pT eS8 S EEFTENLE
R e iBheSepht betypait AR 1spaHeRE estfetddl transkh@nes
such an enbodi nent, said anti-repressor sequence D is

prETtdnasl Fopbsi EXPRRIS RS tHigdmisV et fe HULT €1 3k d
encditiget RErRHET ShBuSiri Nt r@%uctABAI B pHbtSeinaceous
antirepressor sequence D may be the same or different
fromaieset Haringt vhidpreaddocudéduahéas Feptippes for
[SEAMIGAANLRUELE] Ceabh & T PGHERs kb Rally BRORING.
nt1-repressor sequence, and in certain enbodi nents is
cHhiosidra rflye ms&abibihey of £ SEQreaspionosver-BEolerged periods
frHa{‘C%eoré%kfaBEgggBHE S3 9o AR 4l \Aﬁimsmsfgféh ARy
ISt S OE an -represgér sequences can be directiona
(WD 00/004704) , the anti-repressor sequences fl anking
the expression cassette (anti-repressor sequences A
and B ) may beneficially placed in opposite direction
with respect to each other, such that the 3 ' end of
each of these anti-repressor sequences is facing
inwards to the expression cassette (and to each other)
Hence, in preferred enbodi nents, the 5 ' side of an
antirepressor elenment faces the DNA/ chromatin of
whi ch the influence on the transgene is to be

. o o o e - o



listing are given in 5"' to 3 ' direction, unless
ot herwi se indicated. Cells according to the invention
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and/ or expression cassetteslaccording to the present

i nvention can be used for inproving expression of
nucl ei ¢ aci d, referabl% ost ﬁ% t EIs e
POEPPLYPRBSES cBl TONSHHISNCE PT) FRECTPHE <§§3 % |nem
ar@irespestsyelprdnyytea kyadetened. as a cell and
honogeneous popul ati ons thereof that can be naintai ned
in cell culture by nethods known in the art, and that
kg gtzhe ability to express heterol ogous or honol ogous

proteins . A host cell according to the presen )
iThPeREPEANEr R ERRBIGP IRFOy1dGRaRYBPTR! c%efqp aving

%.rn%fle-&ég!rbés 8o PB4 G elvhi cBUGAS 880 Pnd D d‘ﬁlﬁR@e l(sEQr
human cell or fusion between different cells. In

cIé)rtarpn A6h- | T 3 | 30 IeTRSPARRERE SSCTMRENTEIM i s a
%&oqal%ssﬁ%@ég@%xﬁ&s&@m RBSE DanBd 6516 BhiyHEK
el oma | retinobl astoma, BH
\tmsgreapnosed rmm@t%lﬁg@vwel @?‘fﬁr%@#‘(’}l Rf B4gene of
Q] 3 'i:et L09; pousesuel Qum NSO, o IID cﬁﬁird%'aal
cafcinomal or a PER C6 (r) cel In certain
énh@dmnewhsreasthmiheﬂhﬂﬂhn@wn EOh@%t el 3 - Hepre seer|
ing s e Ye @l BB m@k
SRR Bn | S8 mn (o BIaRT L EPBRL Ve R AR, mn
dassb@ddentaed in oph¥prednfdganesipumabhee | funciien

t | "
198, L 0 e a0 el sppee
aﬁk&@mrlbobh up$tr@ameaaﬂnaawnSHEﬁame®fSﬂnaﬁwﬁﬂé®e@ﬁder
t t t ent

5y 5aTeA PR P y3es,lBepet o5l 04, 100
Pﬁﬁ&ﬂﬂre@xEE89948¢quenmbsmluddawhyﬁrpha©¢®ewpaﬁﬁaam of a

IHTRIEE PRPOS Baf el (964 EIahe (R, Lo’ gjfipaed

RER sty knoehl sntdrrépe gporpesquehicehe PrAR@EhHtlis not an

Ilcatl ans cells fro re qﬁgﬁtream
%Hhﬂﬂf %EgnggstéHaéﬁ?l an ups?ﬁéﬁn?%%ld%a%stream
pesargecef teekkd ﬂﬁrd@pnsmue@emngeKKEEM&Iétmal 2003),

96022940 reV|o sho t_ suc Ils
R R A e o LRI
(enth— r\A@rQ@/samesqu@mbs]mmtseal be2603) AlSBucISTAGST
cells ex ressln t he,desir.ed roteln accorq%qglto t he
iR MASTAR tEaA b Dbt &t red Ia nPF8aﬁEt|%% BtO& nicel ei ¢

astahpR) acuhecopaehigradlohd Anvikationnting Ian‘emmeesﬁ’ on
cassette accordlng to the invyention, | ells.

| AP TalSCERRAEPVE éﬁ%éﬁﬁﬁ?ﬁﬁlophgag%ikg%I%%Eﬁ%ﬁé% is

tﬁﬁ;&%@@ E)Qédhﬂﬁ@]giﬁitﬁrhddﬁdi’ giehgoansooml stagildnyt of
nprove the expression of a gene of interest t%ﬁt is
aFF%Fé%ﬁﬁﬁ%oﬁt eéFaiL%dd?fﬁ?fbst‘t%eg’em?ﬁsln Chat ST

Of e idA@ 108Re coBlih Padd Yrithd&bréenkr profdtdrs, and in
heterolo ous pronoter that was targeted upstream of
cellediiP@fe expression of said gene.
Preferably the host cells are froma stable clone that
can be sel ected and propagated according to standard

Exreehsieos kaseAtEe t he person skilled in the art. A
cul t %,rogugﬁ.e§gcgcﬂj% N&.1% %ﬁgéph§n€ft&riﬂf@'QIﬂ&ntlon,

reconbi nant protein of iInterest | s according to

t dvenprivedmigi SAABF @ emab| e e aglyl Eorpagr o §n &s DNA
suspension culture in serumfree nmedium A protein of
interest according to the invention can be any
protein, and nmay be a nononeric protein or a
multinmeric protein. A nultineric protein conprises at
| east two pol ypeptide chains. Non-limting exanpl es of
a protein of interest according to the invention are
enzynes, hornones, i nmrmunogl obulin chai ns,
therapeutlcprotelns I|ke antl-cancer protelns bl ood

o . o e~
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known to the person skilled in the art. In certain
enbodi nents, an expression cassette of the invention

wepwodes1an | nmmunogl obul i n heavy or |ight chai PCDEPRNS/053251

antigen binding part, derivhiive and/ or anal ogue
thereof. In a preferred enbodi nent a protein
expression unit accordi to the invention

b8 ek %RR%QH%+%¥aPHeEgBFe?% %fc%QH%ﬁﬁeg?Ctgr guch as

bprgya%i@b%ﬁéféﬁ@w chakRpréSs y&t anaiier apdetenrisd
odi nent a protein expression unit accordlng 5 éhe
Pﬁ?@nf?%rﬂ?%ﬁﬁﬂQﬁnﬂ$§dClﬂﬁéPﬁlPPERR?F%aFEF@gn naar

LBLEhEShahS ML iOBRSAbabUl TA pidfdrhRicibohfent Hese
two protein expression units are present within the

shrelnviertiomequcd efg BFAEr FENPF LIRS RiafEPrEFEon
%Qggé{:{:&alxb}h(ﬁ{] @NtisRedy ts agserdd efdhqudenee, okn
certal n enbodi ments, the protein of |nterest is an
iLmranegt obfRd rinsdweiveadnahoaht $obYY, which is a
mul tﬁm(é)ﬁvr@s%a%hn caEEé%@éabéé”uM heaRiant bQdyudfe B
human or mani zed ant| In certain enbodi nents
tahedeeéquemce? sampdigdngl gA leonst gMrirfedy fupgtionally
LTAGOL BbuI Ldh P8 eRfiRdidebyr e iPaw drd-thght
hains on di rent” expression cassettes, or on a
mhngheseq@$m©5|qﬁ1Wh%@@eexereﬂhe¢@l¥ﬁtdﬁﬁ%}@@epéﬁégéﬁhby
gachnl DALY 1 QLA G IRLERG D HNART LOR 8! q0f a
sgpgra? pr-ono e@'ln nonocl s ic tran crlptlon
prot-einoof al dierreatti.véhy pothoténi hs pnﬂﬁdn§béN0éded on
%etero 8(Ig‘(§ltlroé]£‘§m ene'Wl-EIHe ? ?égli::#) éler %r %“ite_lgaXCPS
rom any~sour d i'ncer R~ enbod] Hents is a
mfm;‘falteaesp,r oﬁlmn’ebyara aetiefrbtpabuprotwiatore 1@ dgfined
usi_on_protein_.or Jrut at t referably;jys
§shﬁn§ﬁg % %mf%V|ous%q ep%egéﬁ%¥%% gg%%r b#05414
smuenceSOﬁnmwéstguﬂat bahsrowome, escprraesfsumn of human

settes,of the present |nve tlon b e
TREREVRECATR e GBI el e E PR e it ey S e
RNGt blint bikh timel%wAmdk@ethe Eoncttmm&&uuDMhmnation of a

s i N S SR T R g

rse@uliat i Bgreadery gﬁnﬁa:s(teogt 1RN1§\hJ,s aa:umtsaeqts echBNAR,
ene theraﬁ% invitro pr%teln 5 ? E;Eg eI\/bthod
SEPLABRT AP G I B Pt 8FE aspeé"fTl fhe

lﬂ?l:\bﬁmai an£pepyhElasrqunizihed tae ea@um g arﬁeqeence

i nterest, preferably encodin ein o
3¥9§P6§Plyby gr%ﬁﬁﬁﬁﬁﬁ}QQ ﬁ&??eEgFlf€%€h151Qﬂﬂﬁﬁﬁpg aci d
@G k-8 Ok 08 XPE AESIA1 eASSal belgaaer ¢l ig.dro stelqaences
i nvention, culturing the cell and expressin

ShenEaala At braabentes. LBLH SSxEHRLTSAR Toy S1s0 be

t1GAklY #880=49rd£fiRn dittReapEodacid b afhed invention
ﬁ eci fic RNA product. or products, or a specific

thie 6@%%@%. s, 1935t 088l PREIRTERES T2 SEAVRRES
%f&%u akSsThke? ef £4 Sodi@ e g&%@@@§§d Ofmib & BIMEGTHsP 50 a.
In the case of protein products, it refers to the
PodesspEeasor r se@eansi o eterahy a8 T tmd-oRlesRd | y
Smeidd cat Jsudh WIRZY halklsORhan
g&%&ﬁ%%ge Eon%9§g$%at|5%! %rb@%§éﬁ@% ?ue case of
s?éd:r etredppeoert ngetvaen dher $'t enhef pEleR s repressor
rp n ransliat a n
pos %?lansighgl glﬁéal f%%gtﬁeoﬁgoﬁg%gmi%& eymseecrI élt i on.
Ipﬂeﬁa&medlembodlmémisuuﬂaaa:t@@ndlthbt nerg pusderably
expressed in a cell, can be done by one of severa
nmet hods, which as such are known to the person skilled
in the art, also dependent on the format of the
nucleic acid to be introduced. Said nethods include
but are not limted to transfection, infection,
injection, transformation, and the like.Culturing a
cell is done to enable it to netabolize, and/or grow
and/or d|V|de and/or produce reconblnant protelns of

N o o
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nutrients for the cell. The nethods conprise growh
adhering to surfaces, growh in suspension, or

W@ 0vbioosT18 ons thereof. Culturing can be done fBRCT/EP2005/053251

instance in dishes, roller béttles or in bioreactors,
usi ng batch, fed-batch, continuous systens such as

per f usi on s stens, and the | order t o achj
lgrgetien) & cham%%%"s PBEUCfF JIOnee ESREERARLY
peetetnsnt sougpagl l1ooyl so;eottsm snpr&feergredenn the
art to have cells_capable of growing in suspen3|on

REGVPEN| Bher 3T 1Yt SPRaGBEEEFPRT ISeYETGE; AR the
Gubtur 8d +Re themhsanceqatnasl Mk - coFc i iterirvad

serum or ani nmal - or humanderi ved serun1conponents .
THEOEHHENES 0nEh e ANt FRPHGSEPL nBPTRFASA HF CHOP§d(see
Si%ecth §SUSs (R ddiTss tﬁ%ag%%StgfeS%sﬁﬂi% aRdonly
Pat erson, editors (1973) and the conditions for
e%ppesﬁreﬁ o) b¢ﬁw¢%&éﬁ@|ﬁan?nér@@u@Faéﬁéﬂkﬁﬁwﬁeﬁé°¥he
GRefc kéﬁéegné N1 Qe £nbNpISRSER | sRdRCR! s,
oco s, and practical technlques for maxi m zing the
produ@plvbt@l@fexnnﬁﬁﬂuoanOéehucéﬁi@LﬁQﬁﬁ(ﬁﬁqqﬁﬁcﬁéund

i | ] |l o Pract

R BT R or Oty HhBER3R. 84154 (oPE Rl frEgRB80

ekiddiedenn, th@emdxﬁﬂeﬁse@qpeecesncagahiﬂ|@&thdv1ng such
I t t

CRPLELsEh ool there amble el vy 44 o e

@&udgskqomncaetémmhdlng ghef prbtainorresolimy in

chro ph el e i n .
R L ST s R R T R STo e
presenh invexpressihlsclfosesta Aoveenemthodhfeopromoter
eneratin .1 s.expressi t ept i f
LR LE Yo BT i aesta e, SRR Y RsER 8! ene
pesttktin bA 1hm&reﬂﬂnxnsaﬂmloexpoesei@m|v&ctqm@eame
wi t hqut _the u e of An ant| L[ EPLESRRN .S ile
Fﬁ?lEF%%Sn%% © H entS- repres ?ﬁgengg> §%§§ ead
tserdle@nes suvitiddih,t PSSy eotli pIK-Bygl fives@DclSeiesces,
I r ss the two poly tides of interest at
%ﬁ%ﬁL§86 réh%?tfgegﬁ QEE . The invention
t her where Kﬂéﬂﬂdﬁﬂﬁn&eﬁéhbcdlﬁ@rtﬁﬁﬂﬁﬂkypemyldehoﬁt cel |
expressln 0 eptld s .of te net hod
6@5&FF§|ng %F?£%¥£§) %&dlﬂfgﬁ g Q§ chﬁgqg?nces

@@werﬂuﬁbetnea@r&hguﬁjyﬁﬂoesanﬁherausiaﬁibnmﬁﬂjtmelecule
or nol ecul es toget her co ng: (i r onot er
ﬁ?ﬁ@PﬁGnBPEW?H’% % §§a Enig éﬁﬁ%ﬁ%‘?%g% PepsEte is
ﬁ@e&fﬁ@pﬂ:bdﬁr@(ﬁud:@ttﬁfeﬁ%lro&@dnaoffI istesedectafdeariedr kor as
gene, and (ii) pronmoter functional|y linked to a
seéfweﬁééoenc%e%@n%esséiédﬁ&ngoﬁifﬁésf? gty ngfiélglﬁ and

PreaceBdsseberiaid & MiKehe ande(i bhd @mdieastiopse
antirepressor sequence, chosen framthe group

ddegieofi- nghese (o ksn&aprbiept) ﬁmﬂem&m@e in e
fHARERAY S, Of n8AYL PNE- 18fi naE@xpkPss e - o - s miRidic acid
fragnents’ havi ng antirepressor act|V|t¥ C) sequences
tIegueacesathpbag¥re Mmatdengilédl Linked) torthap- &

ViR 2Rt h1E8PI8SSY AL iyl Eﬁar@nghég)véﬂ%lﬁo;ﬁﬁbﬁaggks
f any one of (a)-(c); b ) selecting a host ce
e@sebﬁl abpg &9 n@bt@ﬁbcﬁa@r@ssepecpf ngy Jore e;@?prﬂessmﬁto#n

a t
e L S

eumie33|ba OthENQﬂtﬁN@prhypepﬁldQSrC¢§h(ﬂHQLPdlﬂg sai d
sel ected host cells. In one enbodi nent, two nucleic
acid nol ecul es, one containing (i) and the other
containing (ii) , are used for introduction into the
host cell. In this enbodi nent, each nucleic acid
nol ecul e preferably contains at | east one said
anti-repressor sequence. |In another enbodi nent, a
single nucleic acid nol ecul e containing both (i) and
(ii) |s used mhlch nust then contain at | east one

o o - ~ D T o
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preparation is required before the nucleic acid is
introduced into the cells. Furthernore, in such an

for the coding sequences of 1both pol ypepti des, thereby
elimnating the possibility that the nucleic acid

encodi ng the first, pol ypeptide is integrated on a
g, PFOEAEYON O T (8 dPFREr ERt-coby Hunber
thadi tikdk1egcads Dgnéde meaerdipal ypeptitteic lacids of

preferred enbodi pents, said t ol tides may farm
PRSP (o ] PPrBFPE JIORRtH:duBRORECaR OF derivative
| yAamed ebulri-Bm Theemethad hetthensgoue Padsidiast arly
suited for the expressiaon of antibaqdies . Th{ t WO
ptiGHHtEne 78Y0be PARS it PoURs PBReMEC! afPL RN FAWETS
AW RIxPPRERASNASH USSELHRAG SkRNas YBRPride wrdadigrent
where a single nucleic acid nol ecul e contains hoth (i)
#iRritied frem gdgusehe WSS GABPVERBStvR-9- the EL

S ARSI D HRBLHBELS @48 gl eyRURb8hLoRCHe (CMV),
nol ecul e may for instance be both the sane, or in

oppEsiacte tier MV disediainFasdoh GEhePTOBPLER bifesitee
; d 8fd/ans a%a‘EHep@Wtﬂ)%Mfﬁar(@bghﬂPgﬂﬁe| Bt efn GaARe

e anti-repressor sequence may be placed between the
t feonp rediRer Snpétyogere mupmoR)Ys. dexévedi fepn Simian
LILRf eqyence: or, 4Yss)aspagt At 1. suitabl
A N
aptarotamus capr edsorbe edpeiness v fukeryehlascakld, such

Thi s n.he easily t ed by the _persaon illed i.n .t

att ,m%a&g%tﬁ‘éoa?%& g@tu)r & ﬁ}%rlroélleﬁ Sran oﬁ%%‘kégnlél g%é‘{!ﬁea&

uwmﬁw;ﬂ&m&e@ (EPI ESSOI21SEqVRNAsS ABEghdiNg ¢ Ot ik

aspect of the invention is enconpassed bg t he scope of

tireoniateent (Gl Plreher AW, &ANCrPEpPEs3tr S¥lencedin
ol Added taflanki oneLH kR kkanaeht pihM units .
e marker genes nust each be different, and may for

| prserenter she agdl sbeedike orfiqnite PrefREregeREdM@kers for

d d h  Bn CEF LAl RRAd BBALS, RRfch

s(g?%{%rgbﬁ%e%r%gf%grswg %o%{% andgt he ot F)er sel ect abl e

new keablies pioomoitrs s ahe etipirurassng. 1RgREEEPD, | 2T the KMV-

o t .0 [ i edy Ane.av1

\AﬁL ?ﬁongét}ﬁe as@%%ﬁ“%? g?h]ﬂ?' a%ggi&ne%fo lth% ﬁgrﬁf n?/ent [ o%rlean

Exipi @sidiion poompliermavkleras sholidiugtéhefabryndieer, or a

d framthe e ' h p i des of

i %‘Fg@g%e({gmfﬁ%s (%éﬁ' béﬁést a %%s%g‘&&b???%% ﬁgg){t he
esPredsi @D Slcieheerhr kBestganesSoro pirbartef fwection and
pol ypenpt.id of i st_for_j ance LN
e S St ST
dbscsrss ek idiljpdain" Essemtt aldnd sinmglenemedusdy sEbect i on
neans that at |east part of the tine e t

| BRI BT PREP e CP Rt dbI At gleélgs? E?&Dé%%és’cza,
sludifemase ,piorber abty l¢hirehstheb phaysiebosbgesehast iaonl

agents_are present i ch can be brought about by

h ?/?F]gfodbteﬁ%§&s§&f’f‘o%@aé'é%ttsesé:dggﬁet'og?hgogﬁﬁ'Ur e
MBEbhdR s &ﬂé}@ ﬁéﬁelltéf@d Wy atidiatd oty auﬂewm;ﬂj umt)ation
conprising both sel ecti on agent e. Q. exa A .
EE R ITeed SHETEAA S SRb U TD0 SHACEOPRR IO o
agerd Y atftehiadell V6 P OLHSr dife I @ Smbe e FELE g YT .1 N
the first selection agent is already, present, w

wil .
still red® EXPRCESLeMtFaRIS TS RGCOAREBRSER e 1P tLon
WhiPi gk s Jmani-adief bhe dtwentd of millkScsitbedi®n he
di sti ngui shed fromthe situati on where cells are first
selected with the first selection agent, and once
colonies are forned the cells are selected on new
medi um whereto the second sel ection agent and not the
first selection agent has been added (consecutive
sel ection, e.g. exanple 5 and WD 03/106684) . By
sel ecting for both selectable markers essentially
simul taneously, it is disclosed herein surprisingly

. I T o o g,

i s suffPCIT/BPL005/053251



hundreds or even thousands, of colonies have to be
screened before a desired clone having high expression

wo eawelss7is i dentified. In addition, the systenr@r/Briod&es53251
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the possibility to test partt8 of anti-repressor

el ements, at |east of STARG67 but al so of other

anti-repressor sequencgs when they function in this .

ST AGICE8FTPRhT LI . APRIECRaRY %cgfeében,ca\mlg eR ©

gﬁ%\(}i@%ga& RUADRG 1 &FulRy ehatoBpbeties btwsk and white
ifference in many cases, therefore wl| cqntrlbugeigo

iRFATELPGY REIYRPRE T Sl Py C67Br "HEPPTRT AT R
HYU A IBPLES S Ofe SEAMENINS ANPLevididgi s miramanteefilei ng
novel anti-repressor sequences. The screen coul d even
beais eacedesi poe neveieanmolyeppedder B/ o
e D185 AR+ ERNANCL DN SEAHLLNGRS a( §bASecdpumid Yre of
screen is not literally selecting for anti-repressor
aotawiidipg BuRNA anpkecls tdedr €8sPdns ehitfaret Mypre
oM bl v Q?&i | ¢;Lhat -seauencRs shavi ng

éhfgk%épbgﬂ#égg%&%ﬁg or%érlactiﬁ[tg Wil | be found)
.tHeredforehenepuopes sedtvicrhias fdet definhelen exferit
IVRALLQR R4 BT QuAZe 2 MIRN0A JLoL LACDA 1 {id N Alent
ant’i-repressor and/or expressi on-enhanci ng sequences,
arneerfuinat cenatofpapremhmmogeratabNie ¢h@kegrtificial

rising: _a.) Ln i ng i a; bpst I n

e A
dse niol etiel €srmogét dielexc anprliesicngcifi ) e ag prifibt dm
f unct.i.onal Linked to fJ r.st e
and |%5 ngégéﬁ%?g?’f% c(?%ﬁa Fygkggﬁggkt%&%ggg%nn oEs
se|mdttdhlietranker geaad Yniits) campliréashgoneveeyueticd noogs
be tested for_anti-repressor. an r :
é%ﬁ}§§%%5ﬁ95555 ehng’ st t TRy m%&%'sgfgg %?Ef%flﬁﬁn?he
ce&ddory asel €airibhgresséimy atdgiosisnpireanrbush ytifagr RNA can
eﬂgre sion of said.firstand Sed %%i%elgﬁéagég rker
JRNEECIIGISE ¢8I FRETRAY /i VEThI s dcreen are 1i kel y
t oroiTaiidna rblintti @bbdn antties epr asasernahdfDvosome entry
expr essi gn- enhancin lement . This_can then easil.y he
A SSe R ABRERS' B8 METPS phkeRcRR0, [ QR0 ERMANdC or
apdl a¥r bya1subiceetirbgid tuiix Otdwer beunat tasnl s¢bstisidnoof
anti-repressor ,activity as described gupga. 1n:ﬂpeth
eFbRR TP TS SERI( 7)) PRAE T 19T dPEe5RS5ne”ARTET LRSS
Mk &Ll € .ac8.dd endbliingli & esgi g apiemabeksr (phetdin st and
second sel ect abl e_mar ker genes .aci ng_ou

. war d)
bEPTRTTFSAN OF PHELELC nRCIEFER @ﬁugngﬁoﬁgﬁnbéxcloned
fﬁ@lggggagaésofPﬁﬁtgfagty, sai d sel ect abl e marker genes

are not highly expressed, e.g. hy.using relatjvely

weak prof®teft edPF%@??ElQﬂiQﬁ%m§l¥ﬁ@e§égéB?%ﬁﬁ%?ﬁﬂaFW@rOr
O8HES e MUGR 168! BhEYEL Ve Yeddn MHOMREALSTALE &ilioyinant
and/ or can be identified with routine assags Q%%éhe

pers Rrasan [ted giiet HeCAr e st S0 -iTns fRACENBYSERT T 18"
SLEONG BIRRt hdl 95 ght a88£id Rid AhaBdddBs| RESzording to
preferably a relatively weak | RES as descri bed supra,

f e t Fanregitdonen asf 1epst nerk &t Jdife CXPRESFAPR eFAFRIHESS
B A LARIGNEERK! Yr Dendth AChb AGNRSHpeaRL O ditial i ©
acl d sequences encoding a pol ypeptide and |inked to

t heqexpres dinoanpiieesotmbedEnenil 4 itdies didhpEcyb neubwig:s
bgr ar_l@E%f( %) %ulg_xﬁgpig rotdif-arkl Er%%eﬁ@séﬁ bl &ingle
configuration) . Such polypeptides cgul agal n be
pekypepticdesaskeititer est, so that directly usefu

cl ones for expression of said pol ypeptides of interest
are obtained, but could for screening purposes also be
mar kers of which expression can easily be quantified,
e.g. GFP or a derivative thereof, SEAP, lacZ, lucif
erase, etc. In such a conbination, the expression of

t he pol ypeptides could directly be quantified to pick
out anti-repressor and/ or expression-enhancing

el ements or fragnents thereof that provide sufficient

o o a S o o, o o
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for anti-repressor and/or expression-enhancing
activity, novel anti-repressor and/or

known anti-repressor sequentés are tested, this assay
can be used to characterize them further. Wen
fragnments of kpnown ant |d1rdﬁﬁress}% g guences areft est ed,
the ad88yCf|PL proviti@FamdPRohdl “¥T et s of séith

l@mwnraﬁkésé@prwn@e@uae@as@sﬁrf@mrca@ta q’,ﬁoﬁlbtblm $n
invention wll enp , unI %ss ot herwi se .i_.ndi cat

ﬁh@éﬁfﬁ?éﬁé@nt%ﬁﬁﬁ & DRANARBY By %Ye@ﬁngglclal
RiPlRgY i a8 Qﬁozl%’@i-qgé@re%%'o'r Beghegye @ntbdteceiieBabf an
DNA, which are within the skill of the art. See e.qg.
SHAFEE6RON FPRE 2R & FUENLRAEs SXRBPRRLATRICAeSGhtRg: A
L(ﬁpr%' AL9hY %’ﬁ@ul_azl:an%&lee@st F9Ankd & Q{) £ T8t - reFressor

Pro ocols i n Mol ecular Biol og Aus FM et a
efsIuenge’; vhickekn aenfetinog PﬁlIEﬁ%‘;/WIEfg)?S(S%&éHE
h}lf% :LCE@C ’eg(gﬁe?othébf Pactbnake Arph facthn MAGRheESaBne

[or GR eds, 1995; Antibodies: A
Lmkt@r@traaﬁ7wa’nqa¢bta4ar laswexpdcBEahen ewssetioBd lapked by
'Woe%th§%7 e&ﬁ'&li % e@n@%‘.jmbnpggﬁt{&u Q¥ g single
exanpl es. eexa o not Iimt the invention in
a&i[yARﬁdyseﬁheyCﬁex@la}n S?emF@SlSGOCII arbsytide g Sremehdnd

AR 88 5XREP! Srdecrd gﬁtbremaoergﬁsgﬁ@onvaqctors A
novel |-rebr SSor sequence was | So using a
gmmtumtsoneendalsomyﬂ@dtuon Who031 007y  thend 't Bind
no, S e,

The s SHERTT WS BRI TRE oot R Sgsnee >
|pmmmmle| an cell lines were tested. Here we describe
the caonstruction of t ri t C i;al.s
i NEEhGUET TRy CeR (R vt erRag Yk MRk
YmeGMpd 2 BGE P iy r eem;Zeose( GWselattrioh) marE%J) gene The term

AR TR Rk DT e TR BLERE) s o fmliopily used

Hd )rckrae eonat ganélzmd,tﬁr qmmetienchhAsespxjmdebemn be

L R B PSS, s

di/ k. aTbEOteIMKet[haﬂTaldﬁldtylvanBeahls@lectlon agent

Pee=GR
oI| onucl eoti des GI TAT TTAATTAA E
3 B LS = G ABCTT AT TAAAGRET AP AT P EG 1B RO

@ow‘d%ﬁﬁdb&&drﬁ ¢esedity (hey.Pad, aBgiblotiand-BcicR¥nce
restrictjon endonuc| eases This cre d the I tinpl
I FPK O PREEP Tk o T |p81?86¥3 %I’ﬁﬁ B eHih ss.alde
Therneqiid®ehSrker induces fluorescence or a color deposit
GATCAGATCTGGCGCGCCATTTAAATCGI.CT TTCGGTGATGACGG
(SEE@ Hyeemflggacegﬁﬁnt protein an erivatives,
(A@ﬁ&%@%&&r ATTHACARAAATAPAGAAAT AGEEE. { SEQ deBtaln

NO. 70) were used_to anplify a region of 0.37 kb fro
pRrEEHme NS c A RELSFRER TR iSH & AefRyl Fie Shyyenglon s
PSS , O 00t eok 8028:dind & WRIAID ERESe St Udn - caldlick te

introduced sites for the Ascl and Swal restriction

epideT idades uaedMBre RAfFdtididded dputhe grt will
%mat R nRY¥0Ld1 Ot £0Y it rildtseirar 805 e1 St aay SEAR
el ements and adj acent pronoters. plRES-stuf was
dlp@ss:teéb Wi-oh BgPrychmd Fepiticd dinpe PEERMECHNA

1rC0 t uf fragnent, the CW
pr onDt er ﬁggﬁgﬂggi?ehn%l@! (fﬁrﬁked by multiple
cl oni ng sites MCS A and MCS B ), and the
SV40pol yadenyl ation signal. This fragnent was |igated
with the vector backbone of pd2EG-P-I1ink produced by
digestion wth BanRl and Stul, to yield plRES-Iink.
The open reading frane of the zeocin-resistance gene
was inserted into BamAl/Notl sites downstream of the
pl RES as follows: the zeocin-resistance ORF was
anplified by PCRwith priners
GATCGGATCCT TCGAAATGGCCAAGTTGACCAGTGC ( SEQ ID. NO 71)

N P NNLNNLNLNLNLNLNLNN N N T N s R SN SNSNTTT SNSNTT N SNTT PN P~ P~
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WO LRESI7TINK- zeo.

cat.no. V50120) , digested with BamW and Notl, and
ligated with BaM{/ Not | -di gested plRES-1ink to yield

into pl RES-1ink-zeo by anpl ii8i cati on of pd2EG-P
(G ontech 6010-1) with priners
%}; 5ﬁBmT¢TeleCth Eyplcaff T(SI,?' é{ (ss%ge process
A@E%A&TWQBBT%A@HAQAMHWGGC@AGG
(S I[D. NO and insertion 01 t he, EcoRl -dlfgest ed
&?éesﬁleasw% %tﬂzsieméfﬁcwahu °gtte With peect

RES:L ngolgéﬁti&sas(fé‘ &. Thas eheahesk canst ddeitahns a

-d2EGFP-1 RES- Zeo (CW Control) . STAR67 was cl oned

Eﬁ%ﬁeﬁﬁ?o%n’%@fw pRoRoLER, IPRORRE- At Sit &3 FabBut

Bbnl SRR LAY Dt e +STARE Tnandré e i ia@fibns of
his created construct B STAR67- CWd2EGFP- ires-ZeQ
CelPcSTARGTY rke ST ARGT RS 1Bilse PBSPERIBIE tHe ScbREERP LS
%fnt§b€@§§@t i€ ﬁMl&éE‘ta@o% alI‘ﬁQ 55‘@ a%Tiﬁ@ylo(é%chhQ is

) 1 cloned directionally in th ' Sail and

mmtlgiutleslﬁn@ld\aantwqqs asdzPagisi tlé%cﬁltﬁef |tk zerein-

il s i t (Y A C
CaERE T G BhTe ™ PO AR S e et 2
exgh esodenihgvet HawmheGwV, EResefand UB B masyotters in
t. t S whathen ot;he
gcrlgglg)rége[:gg éﬁ%—%‘g adj acéﬁtt Fntg“t 8 ﬁg%\/évgﬂEFl ateglndoh%
freomdsers zabtierR es<nnesséxpreWhidn 41191@?1119‘ thiee fdgh-
RLQTRLELS 5! B PRI S a1 TBRAEANSHENG] & .80 1B LRLG

eSCribed Tn anple 1 are use t i S purpose,

oditieiied fior cotweon esyrecttey engrOADE emsd ilhus act

~d2 P-ires- o) _
SPUAETRIEERATD LOM PGy oop 2 vro-step
Edlact2BGFPsi pessfcimec( ERl dsCoherefdrd advantageous to
STAR67 EF10C: d2EGFP-i.r Zeo_ (E T
% Ig%gél%e 16%%1 % lpgs E%Qg# éﬁam:@lssl :1
$MﬁgUBde2&fJ:ébticﬁs ZenmcelBEhSTARGD 1ot ivhtascicdns is a

and ds The 1B6 an EFI pr.onot er re £ ed
e S e s SERe o S e S
hntﬂSIi@thJBchn ohmt £rtwas telporedecasibdol hovised A:o@NAn@dS?
f er fromthe d2EGFP la md was_ a lified.hy
s oqdbetrith THrday e Lo st e Al o MR onS B RY
vdgrdhl fagdfby Hiraddd WOpre6B8nandn7é. md'rim::ll‘sﬁmdrhlcng
DNA stuff er was cloned in the Bglll site of
F3867-V5- Hi s [ nvitrogen V250-20], creating pUB6-stuf .
From ptBésskubo apo AsidrSaed cfomagﬁenanvmstmmmab i nt o
CW- d2EGFP- | RES- Zeo,. from_ whi ch the ro ter
ARG oA RECERF % i oo S SEL SarBR FEP by TP

PEduc¥i¥a- biEs £] hovéddagan o¥920128] pasviesml a:tcﬁ.oui:SI ng
primers GATWTTTMATCC@MA@W( §EQY
|<1§P°N®t -7 9 £ ARG RSB ACEECEREAREA

(EQ P i 189} thdhesdCRMnagment was cloned in the
Ascl and PpuM sites_ of OW-d2EGFP- | RES- Zeo, from which

the CW¢ FeshpierenRRlimaniredn THBEIERFHIR ARt 15
%@ﬁiﬁd‘e@ Lbikhng G (AECGa8C0R1bEIdImees: Ll ddir@del n
12 medium + 10% Fetal Calf Serum containing 2 nM
glTREG me, apoexaypde prhizintateinahganoba w et ogridrstarn
Sstlt%mvﬁ%c N8k ddd Célsaéﬁ%lODC%[f!f§cy\@(§\é réirbe ehden
the p asm as usi ng Super Fect
désc opieed regdihe freand ach (iher prBiteéfll 9f Jaléﬂerrseaxeraéld the
seeded to culture vessels and grown overnight to
70-90% confl uence. SuperFect reagent was conbined with
plasmd DNA at a ratio of 6 microliters per m crogram
(e.g. for a 10 cmPetri dish, 20 m crograns DNA and
120 mcroliters SuperFect) and added to the cells.
After overnight incubation the transfection mxture
was replaced with fresh nedium and the transfected
cells were incubated further. After overnight

The d2EGFP reporter ORF was i PCT/BP2008053251



trypsini zed and seeded into fresh culture vessels with
fresh nmedium After another overnight incubation

waQeweioosTis added to a concentration of 50 ny/PCT/APZNOS/053251
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the cells s ? were culturedil®urther. After another
three days the nedi umwas replaced by fresh nedi um
containing zeocin (100 /m) _and cyl tured further.
W R Ct AR VTS T c‘%ﬂedhirgggﬂggaﬁﬁa?}? 5i bfE'Y 6]X|°§at ely

teordays abber itransiaehican) smedssine M ferd\ted nabdp-
replaced with fresh nedi um w t hout _zeoci n. \Ii%di Vi g%?l
Sepradenir Bravplalt i ‘arkdet ARREREr P EPIU DA e pRiPEes

'cfép%%@me ¥Yhihopd s ZBREIfFamBe (0RYs Af t8igd s dHrdi 0Bsef
the col onies zeocin was added to the nmedi um
Ishsme 88 0Ro 0P 0% el dEGPPoresof feR fehel W &8%essed
%ﬁ&%hgﬁ&e{ey 3 WeekF @l t ehLrthabRbes! i ftatdEGoR IRES
expression levels in the colonies were neasured after
pdieneds sofanwet verkate thleder achévibyt iand thavaredks
f ;. a0s i m- ' EGRR, MRASHS QIiBNLS
\?\%thpgfregtes??gr ?rggﬁ‘ ?ﬁee co o%gggg\%?{écﬁ%;ur eod i n medi um
witehdlitrszeOBF n (bepen s Qawimithi 6t Mestinagirialesnt ilidéd
Tl U8 LRI 1P8E) Ofyldle (XPIREIPALocRISH, [ShiFidicodes a
shows that "fransfection of the construct that contains
SEARGTabllensdrkpstpeamiof, tite CW pebabiee Jasdl ©&d in
nunher .of CHO ¢ol.oni h S igni f4 cantly
g arage ToerS QT g e B e & £o e
"tergisyr iponbnohusi t houtr SHTARGAcT CRAvr Colpe rig comfigant
verage.of .the d2 signal_ i e i .
T R Ba e ionEe noThe, O COSEror Bl aSnl o ves P hraa®
reasuiced 125sdayseaf wEll thyamsfestion. eB0resy riaft @mounts

tr fection the a of . Sl ..t hese
4 Bieonredaals Mot e 518, REEG: SUAT pdeb a9
expiradsited ifgonothst @y -eapeadenictn®RF) nit orgrarkes grroduked
average of the d2EG-P signal .in_the 10 ¢ i es
oo e s o S el wF LS e
nmeasumetivahteon2b eayrsearidn32yseansr ede OONA aysl egfifles in

transfectiogn. Hence 60 da af t.er transfection, .a_.
e e oy E ST FIARSLALRE . Bor Sy G geL
2yerfortti.glee CWWspi@n®t erhalriiven egrxpoessioniieveluaeid
the reporter gr,otei n i n stabl tran?_f eclgfd cltoenesa.ted
LIRS t vty Y ossC Rt hit Str%‘ﬁs%é FOR-Af 1erT T e
fidisd dRASUGeRBRts B¢l eeiicn pmesauies was detovied by
cul t urirg}(gSil the colonies i.n medi um w,t hou%. Zeo%icn' s
HerRieer GRPESIRBRAES nFiHy RIS SETARBYCRbARYE rTict® A5
MHEs SR B¥eDNAI Bl éduldie tabsentecof isel Ropiored

pressure than col gnies that do not cont a%gl%a .STAR67f
CORTARIC. BPFeS8TSROMES 19t ft PARSPEEPR ORI ©

constidantibatl 160phai Bse TARG G salianestaupst r @sum iryt e
EFl CC- pronoter resulted in a nunber of CHO cal oni es

e wsBHeesdon §HFEFRart IRL Ao COREREPE Bf YRR T

pé&ﬁl__s?r{ént%st commahedohfl tpRIERIY, &ABYAOLn WHAIGIHE,
STAR67, EFI aControl. The average of the d2EG-P si gnal

i 7re R0 ToigdpoRifesept hpat it eddvet AeLRELERT 2 Mt oItoT
Pﬁé% , €1 A5 yaiattels; a
Eéa s‘%%ﬁ?%h§%68ﬂga§§ aftefggféﬁggec?ion the average
ofeldrtaidECRRriegnthat nfungtHans 10 eskenrresiqezee tom
co ison, & f .gn '
O g R e OB RS R AR B i e
ceravmyemnre aspred sabh esy 2emiaysicdied c76cidasueedi By tdwys
after transfection. Hence, both after 25 and 60 days
after transfection, a STAR67- 10 enconpassi ng EFl a
construct conveyed a factor 2.9 higher EFl a pronoter
driven expression |level of the reporter protein in
stably transfected clones. Fig. 4 shows that
transfection of the construct that 15 contains STAR67
cl oned upstream of the UB6 pronoter resulted in a
nunber of CHO col onies that express significantly

o s AT~~~ @ a2 = o o L s



Control. The average of the d2EGFP signal in the 10
, 20 colonies transfected with the UB6 Control” plasmd

woaweBldy71svhen nmeasured 25 days after transfect POHEPBD5/053251
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days after transfection the2f@verage of the d2EG-P

signal in these 10 colonies was 29, indicating that

t he expression was not stabl e oyer % ne. In. .. .

FHATEs B, 1PRer&Yer AP S5 PEAB 28V EGFP YA 9t 1the

1& h@Nk8sutr 8BRS est bt khbheis EBESIARDY ipl asm d
18 when neasured after 25 days and 224 neasur.ed

@)ﬂﬁafy@taﬁt 6117 afRfectilén PUMERC EY L 9BE IRV HiY e AT 0

LraRsfieek @Br1 ﬁ&ﬁ%&%ﬁ/&%ﬁ@%@ ngcloB6 (s redt al.,
conveyed a factor 4. UB6 pronoter 30 driven

he
ebaﬁr@srsra@ﬁl r:é@erscerpﬂréwf%eﬁarfﬂérla PBEE ef - I n a0
GI{ r&tsa ty@.gt%laﬁn&%te Al#£IrR0 Ga¥Bathi s186@L) Oofoasiel. 7,
o instability of expression in fhe contro

cotarsigencand $ohbtest yand thiee seBeCSTARE MV es.

PROLSRALLY uséq Qéﬂsrfé‘férﬁf JIABST E6LLONs Sld @bl Tor

rst neasur enent, sel ecti'on pressure was renoved by
oculcmmqr@mhendotbﬂt esan hawdiedminict hvgrserRGipn of a
HENCR £alon 88 SPLALI ngulhe STARAZ £Onstd Udodty

nore s € over timeint sence of selection
ppmeﬂanned:haatcbhenveﬁiQﬂums @@ Aotegoatany ESTARG7
c struct.. Ln c I 7 n pressi on

%ﬁége ffggén?géunre%§A%% 6?0 ?%?@%l anple 3 :

SEéﬁ!ﬂbaﬂﬂh@nwestbhe expression level from CW, EFl a
and U romoters. in_ st r.ans. l's
. e E%%epgoﬁh ltl?%e’%?%%gﬁb% o%gg%gg%g adﬁg%gﬁi of
thes Cde EBhalgudatﬁﬁn@rmﬁnﬁxpresenbhueaeeett©% are

E R e a0l fe, TR AY HimnoniR EAC et 1 < e P

s@h@merts tafuehe aSprese&mnnﬂaBSEUNBBe1usEUe P@&iﬁl@ﬂ&ﬁ

and t Tran fect turin n
&ascét S$TPER! 695?{;3;0%@[ i \%/elree%guf)?'ur e Q@t A
Neshh temt s rayr |e@k@xeeemn9r%ﬂoeﬂaalt B@‘rclompaSeeﬂnalQ NeperHeat

| GEShveledy . .S, o2 100 Wobypepbel 1ot

Wef et}té &utaﬂ‘eeﬁnbeédv\rambvt el aa;amujsleussagam pof @t dre
2000 (InV|tro described b fa t
ARS8 SiePB0sclaen To - waried - aRBlgh Bt P
Oy@é@i% tfﬁa‘gle7 Qn%&%lla@ néhel ezra:cemtrqaefle chAank nge leagdiite
was conbi ned with plasm a tr 5
PTRFERT (Rt (5o cr%? a?ﬁftee C&SS@& A Eﬁ? A
dtﬁQms@—:QiﬂHﬂHr@QI %%m@hl&t@ﬂchﬂaﬁlemrc r30| ehdES (). This

Li pof ectami ne) and added after 3 tg # ﬁ i%n
aPloSor e HeagsPrae AftbFahs abtto S rom

t £ROSERE th QI JBEL, Ur Bonasrii@pl mced d&rtlkreﬁr €88m nesh simuct
and the transfected cells were incubated further.

ARt SPUoVERAR GIht-Sc GOV GAPTRM, URHHIEM WO e tRRY Y R TaP e -
apgdnseedad(d 1o delkildly 160, cdnskdhcd Byt baBShow NEwo
fresh petri dishes (90 mm with fresh nediumw th
ze@binr%mmwo edepsntant tat ke GRSE06TAB/ M aapdciored
CEE'% %@E red fuLkbefe. When col oni es becane

VI Si } |vr ual clones were isolated by scraping
and transferred to 24-well plates in nediumw th
zeocin. When grown to ~70% confl uence, cells were
transferred to 6-well plates. Stable colonies were
expanded for 2 weeks in 6-well plates before the
d2EGFP signal was determ ned on a XLMCL Beckman

Coul ter flowytoneter. The nean of the d2EG-P si gha
was taken as neasure for the | evel of d2EGFP
expression. Colonies were neasured for a second tine
after 2 weeks . Thereafter colonies were further
cultured in the absence of zeocin. Results Fig. 5
shows that transfection of the construct that contains
STAR67 cIoned upstreanrof the CNV pronDter resulted |n

PN NS o o o " o s -
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conpared to the "enpty" control w thout STAR67, CW
Control. The average of the d2EG-P signal in the 10

37, when neasured 30 days aRter transfection. 60 days
after transfection the average of the d2EGFP signal in
t hese 10 col oni es was reduced to 14 |ndi cati ng t.hat
tdanuat #otlsd n
tg;i%s@t%gage of the d2EGFP si gnal in the 10 col oni es
tTanstfected with the STAR67- CW pl asnmi.d was 101 when
nmeasur edIBf%%rswrdé%e&ﬁdtKBtn’é}g%u‘F%BbWtd&?s° &t Ber

t#:ansf aetk 0PepHefss: Q0 Hrve abkerchhansfL£adiamdbted and
STAR67- enconpassi ng CW construct conveyed a factor 3

@amkgnsr LERVeFPERBTIN GaSFET texBY e8P ot @I t he
L8 rPERLELACE D SEARIL <t sapetestefeShoines 1 9. 6
s ws that transfection of the construct that contains
Sv'laﬂd?@ﬁUdlaomedh@@sw A bfpnoRe tEE| OE- uped vt 1HG esdflied
r 6% GRALREXMESTe of anti-
d% ?’lléggﬁtﬁ E%&I‘ée\c}! 2“??1 d2EGFP pr ot elen ° asam }
dmrpmsedrt eeqhené@ﬁptlydt dontoosisiderably SmREERd mheny
4 ' el%h 1
SO do PRARF ARG i, e B Oharoet e st
%xpmnomeaaase’dtemsja@ﬂsardcfetdebw taﬂsﬁabhmpreﬁi(ﬁqa?ays
fer t ransf eﬁtl onS,_[, VﬁA%g,e af. therd2FGFP signal in
FedE rcoPoni 88 Wa donpari'son, the average
of t he d2ZEGEP ‘sh@r@ﬁonm arhebjectopbniles prearsftect ed
V\Ath t.he EFICt STAR67 s
48" 36" d 5%&13% rre]gésc%)re glg dgya/gla 82?5%%1%%u1e
tcﬁ@ﬂ}&f:&dﬂgoan Eepcess ot rcaaa‘ste¢rte3©oapd16m91ay%rq¢ t¥r to
ns t.ion, a STARG7-enconpassi
ooy 13 TPREEST oA TT BT Ll —aPBeBaErs, s meid
ee«m@smora bevekbionfof hmt&am‘tt er apltcnt-eepresﬂscsi aiﬂqpence

tran cted ¢l one shows that tr '
r@&%ﬁrr}?ﬁg ’Ph%}tla%oé'gétl & 5 p§‘le/§§é9g %n%%lé%ps rrggl%r
Oéoxﬁ];kmé& apaafmtespresit etquenaentnbetweén RER Chnti-

col oni es that expres ficantl her, | ave f
dORREH IR0 LEMCEES ¢ rﬁ)%‘?ggd t'8 tahé"yr i ed %on Alnfe% ’
Wi 1o WntSFARRZesEBE Somidinde CTHe @\tesage mpstmmmp

S|gnal in the 1Q col oni s tr nsfecteg' g% @

oY GIEFICkSH AL 9OnL G TheEs GPed 36T Ay Dt
t f30sf agld %@ad@ﬂgd&¥§pi€§§ﬂoﬂIdﬂ%%betbvOnThéeeipmﬂﬁﬁﬂbn
of the d2EGFP signal in these 10 col oni es was, 2_ . I
R S RENSb B e b1 SRS SOECEBILFRET P ihe T6Y
COhOHES domprakectrd ¥iddedthe dBG=STAREEdphbSR dfavas
27 when neasured after 30 days and 18 neasured 60 days
SPERTC LT 4 FEEEPROS HeMce; AT SH-PELOR0 LR 60 oy s
aéé(?ﬁeﬂdéin%fo@%ﬂ@ﬂglétgﬁ%?grﬁlqo@%&%&tmgnU%ﬁ]@éhstg‘éﬁd
conveyed a factor fold higher UB6 ter

denaEtcapedSsir oANHehRY B I‘EWG"@&&PPéP'pgb‘Pe?W‘?WC or
Sﬁ@ﬂ%ﬂ%&%ﬂa@,ddsgeffﬁedm pl aci ng STAR67
upstream of the pronoter resulted in significantly
hTgherr prldt diyreex pEesBFbNLERKASSOY FSEHRPELT sdn g C
‘2@%@% s l83s LoRst puct sy ahs ifh PER @8 reekbst . Henee-
function$ in different, unrelated cell types .
Exepptesal selpeolcegohf arg@r%tmam tde STRR6PT cOHbieeRPt as
0 0, 0 e Q
o e e RS G L R A e TR e
ofeSTAREY adicmeact Bf antieB MK (Fseeotdrlinl | Lderiebcalhdo
expression |level of this pronoter, either alone or in
conmbi nation with another anti-repressor elenment, in
this exanple STAR7 . The constructs that were used for
this purpose (see Fig. 8 ) , are: 1
SV40- d2EGFP-i res-Zeo (Sv40 Control) 2
STARG67- SVA0- d2EGFP-i r es- Zeo ( SV40- STAR67) 3
STAR7- SV40- d2EGFP- i r es- Zeo- STAR7 (SV40- STAR7/7) 4
STAR? STAR67- SV4 0" d2EGFP-ires- Zeo- STAR7
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Materials and Met hods The SV40 pronoter was anplified
by PCRwith plRES as tenplate using priners

(SEQ . ID. NO 81) and 22
TTGGT TGCGAGCTCAAGCT TTTTGCAAAAGCCTAGGCCT CCAAAAAAGCCTCCT

C(SEQ .ID NO 82) .. The PCR fragnent was cloned in
SR TRQE S End  SaiFia] RS TEhy- AP EUPPR FES o oA rBRe ©
WY Jrarlee , CW gr oemdelonsas freghead. EHQieel v ner e
transfected, .colonies were isol ated and pr%ﬁ ated and
HHRRSEd ASLERTERERY FCTURBEEFL & RIG, B at
t4ansheetkanqof stfger@Nstandctint katkteih hefb&ditiaaivs
STARG7 cl oned upstream of the SV40 pronoter,
(SRRSEARS?) 061 SEFARD < Nised 10857 | AhkEPRema) e

CONS G CRVALQ: SIAR Vo e vdird 030t Thesdbtaim dddiments,

colonies that express significantly higher |evels of
JdIEGRRpMesBAPR, Cags ik AR E St ReMIERPEYI LEYHLG Fene,

' telo3-8QT 501 IR RS reS¥A0a CONKE O do s tHRR
%i$gﬁpg% tﬁe d2EGFP lsi gnal i r]rt he 1% col oni ecs?S e
tgess faooped S@ist B SEEUSV) Oiag pl BEatr el gatarest
ki S 157G 14,01 § ONPaAId 504
the %%%&%%tggxtﬂgi%%E&Jﬁgi gnal ri n ilhe ?l8 col oni esiLon
tmarisfrecead Wst hreben SVAGLSTARSL rpllashi @ $RIR2BESvhen
neas t%dr after 40 days and the average of the d2EG-P
gnal in the 18 colonies transfected with the
SV40-ISTARrZAYn pémisordidnamds 92 Whantheartl stbrRfass0r40
days._ Hence, _no,signifi fectrak thesen A and B.
e B T sl P BB PO MRS, raReeTs, 0
Ckh | suciasnolkesbodédent i sppbaryg ittraprefecexpr@sieon D 1s
levels fromthe, SV40.p [ .are. .
A o e T N R S i
ods@sdiedy wihich ptrbee OvWo Priomm rers t .wWhigehnwashtensitier ed
to be a very strong.pronuoter.. Thi_s _high
SR ST Un SUPREC aBsERt &€ O K ARt ¢ gp?gﬁg%géﬁg%é’rﬁ
ushé piiter A0 -peprotesr | sedildO el lig, thayregphtaimenthy
no sjgnificant effect of STARG7 al one. . or
AT 1Y atch%nf“f) ﬁgagﬁé,l %anobseera\?gd?h%mé%%’@?%%
ayeqegecnf ande 162 EEEPash ganadlodimeites 18 cbbeem efrom any

transfected wth the SV40- STARGY 7/.7 asm d s_ 209
W SoaCiredaf BRF- 4Bty & s arBincaerBnT EROTETE ¥

f act DFa Ak itgleecFhan the average of the 18

control col gni es %86% ._Hence, when the STAR67£§l?Qpnt

i s J¥edb reB8hbP BT i Y WtR SERSPhe PNt ST e pres sor

el eredt ioddll S(woesul/bs4704 )8, NiHbentd -freprabbyr sequences
transfected CHO col oni es that show si.gnificantly

hF bR iR Easp SSRPpPESEPRNCIRANE  PidtefGPESPRCT hi s
No¥@he £BY 0t BONMED' beF AR isAQWYERARCAd- i Tdbbosite
sequence C - pronoter - nucleic acid encgdLHg a ,
prbrestion mith ecepect wrmedeiidivde BuchathapnEheid

| n& her ERILYr exasel Qng%w Qe qheaBbds Biar ea STAR
7 and STAR sequence Ci s STAR67) STAR el enments appear
t inwd AR tiorhey EPBEEEE RPN tFRFPILHP HirPReFPoSRAPR PSR -
Cﬁ&ﬁéf%,u raf RS er Whe HBYEI FONEs XY iSMERE Sci B W Ghti-
the anki ng STAR7 el enments were replaced b y flanking
STapRee{BEQelepenijOfagey e/ chromagip pfatkiely the
ST, Q ) hd [ [ 4
R e T P
aanit SVAEP1ISEARET edbhent eshectdivantirePngseht sa@eence
nonmencl ature a s above) , and observed i nproved
expression also with these conbinations. This proves
that the flanking STAR7 el ements can b e exchanged for
ot her STAR sequences, and still the inprovenent o f

t he novel ccoonnffiigguurraattiioonn ooff tthhee

e: xpression cassette with the STAR sequences i s
observed. Exanple 5 : A conbination of STAR67 and
STAR7 enhance UB6- driven antibody expression |evels

I Y T ~1 1~ o o
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STAR7 enhanced the expression levels o f d2EGFP
protein in CHOcells . Here w e tested whether the

the production o f an anti b8y. We chose an anti body
agai nst the EpCAM nol ecule (Huls e t al, 1999) a s
test protein and used the UBG ronot er ria

ETIRETPD 5o HECHHE ekl 7o REPROCENR. (S HCN g
dineticed @8he0psbhdiEd r MTRTRasskEnget hef UBfe prmanint er
The HC- EpCAM was co? Ied to ﬁ@e z 0§6E reS| st ance gene
b‘Sﬁ%’?SISRESe%@EE’éﬁﬁe Bre 18-g %fe
ViiSs t3lng0 a@b0gedeh Ni@ YONS RUCHieBEONPAS SlhIlﬂDestsh etiBewise
pronoter. The LC EpCAM was coupl ed to the puronycin
riedised®fe gene by an | RES sequence. Toget her these
two plasm ds represent the UB6 (HC+LC) Control (Fig. 9
) To test the effects of STAR67 and STAR7, STAR67 was
Jaided sice KA RIHED | Ehe iMeNFde8  upst ream of the UB6
RS $icd aSHARE ¥BSs Ctj:d?rﬁ"ﬁ:q.stl% b2Rk EQ@U&Q’EG’:J &nd/or
cassettes, both at the and 3 J end (Fig. 9 ) . These
tw@%m@aﬁést‘@@%mccslmmsm%#eLBB%%LJ@)V%IFAR?

;E{ ST %%h' %rampfwi&g %}gregé@oﬁebksn@feﬂﬂaa%ﬁ

Hanst er cell” 't ne CHO-KI CCL-61) was
tprafsiradtlad 1an110§1;|| ekt dhe ﬁeéménﬁpeli"/"wmgmll"
ﬁ&l'%e(lql()(ié%g"m ﬁogl?dcegﬂr (irﬂﬁ(‘eh'n ag:% Jﬁegﬂé&tivéfy

ection after transfection, zeocin was
a@tcte:obatldyt Idefemeduae mmamé@mﬁgﬁsﬁovs@l ReREgtions
b’g}‘t: Ialil_l & i‘xaBQ rexX4 ﬁléﬁ Z_nd@)éilafzﬁfﬁu?g%i} 'n@%h@hs
zeocin t & cufture nedi um was renoved and repl-aced
V\)mdwrculnt whe medl uandorati Mavg pheorpPEliaty Afe eexpress
pr o Iy e hS e
trans errg?II glst 8Z2 Jr?i(%ﬁo?tr%%e\&?n cél ?{),I?{:é (?r% I um
carta@idiingg tresbenpoasgnt FiesmrttsOFu grefeshiohy Jmait t hat

f
R 20 A A gl LA, o

SHARY :ﬂimmlél oned hwndd ardilt Iq>e énsi.ow la%ﬂsvs@trt es

t ed f. CHO
SR e RS L SO 0SS IRt AR B,
( v tHead: la;elEELhSAauleg)Eammdsahama, | g arﬁthimtge)

T U e R e R e

pf@idit&ﬂdl@ﬂstlomat, hest 8 cetoniesn-tscanstéotedons¢ mydiendB6

trol asmd. was 2.7 /
WL by 38 o8pe aRREr e tish PR oue B8} oPE e
Z£@Ed ik 181 apidlr @ayemozwex eorf epERd CaPt @15 days 45
days after tr sfect aver a of the E
oY et (EOHEETES bl S RE Ny BorERrIJaky 1o @
| e COMRAIHeS@Angt BE a&gwgﬂmj drie ppEAMBPI pdatid WLB, of
signal in the 18 colonjes, transfected with the
SFHAFFASTERRERSUB6S (PRITE L SPARF Sﬁhsd fREh 6 e fan

NBa S &, 2f treom2Fodayss ek . hlm%)/ cehhsdayor Wit ance
nmeasured 45 days after transfectiqn. Hence, both aft%

3ErAM 45 Ways (sreBPLE T s et Gt 1a STARECTASIARRE 2
fwqutﬁlg' r(% HB6A§@§'St§él§te ?Onm)’@@/gﬁlﬂﬂt Obr 2t itra
2.9 fold higher "UB6 pronoter driven EpCAM expreSS| on _
| ésxample it \‘f“etlﬂan@fl?é]éQ“e%ﬁ cHded Ghes tradacerpt FEm§ e -
S, g;%%ern%a@ 9b4l NEgPS %@tﬁona%na\@ey\@gé\%eé ement s

to flank the cadsetfes resulted in si i cant |
hN@%eEG,Ep@SMrahﬁdbédyU%xEﬁi‘e@sﬁ én 5I5é3v<9%§) r naWJé’é’rllaéle
in conmparison with STARG67/ STAR7-1 ess constructs .
Exanple 6 : STAR67 is not an enhancer bl ocker, whereas
STAR6 and STAR7 are. Al hitherto known STAR el enents
that were tested for that property, including STARG
and STAR7, are enhancer bl ockers (WO 03/004704, Kwaks
et al, 2003) . Enhancer bl ocker activity is tested by
pl acing a STAR el enent between a strong enhancer and a
pronoter . Here we
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tested whet her al so STAR67 i s an enhancer
bl ocker. Materi al s and Met hods The d2EG-P gene was

w@gRemohs fi ed using primers PCT/EP2005/053251
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TTGGI TGGT CATGAAT GGT GAGCAAGGEEGAGGAGCTGTTC ( SEQ | D. NO
75) and ATTCTCTAGACTACACATTGATCCTAGCAGAAGCAC

(SEQ I D, NO. 7 and .cl oned in lasm d pGL3
-W@?r(%g}%gﬂe%ﬁcﬁg%?ﬁeohgagmaﬁ% %‘g} cells are
rRSJriGkdoRosi 1estdred apl asepbientscs feIBSE Peainel US
e R PhE P LRI T pupod 6 (' BRLECnDY

%%E&E%)I%ﬁd@gg ATAGT FCEClp SO dSEQtrkBm
: . an

BEFCAGET ACOECARR R AR S CACT AST ARA FETEANGATR TS BAGET

(phQayl Ne cd8)s dasuianedd nnbibe Sesc@nt, Baldoz2sisbes

to create nmultiple cloning sites. The or|f| nal Bgll|

sitt damadegaspreyieriporriagatthel BRCRheetihide capable

e s@iBﬁV‘bHr&!ﬁPM‘?ei% e $iib8 Yeb8LE 1dgy ] iwtker

DNA. The SV40- enhancer was cut from plasmd

PA/SHASI c apPr dpega)ctusiing 289881 and BanHl and cl oned

i nto theppfhde! LOKEL -BEMIULL, GhE H8sDged herdeaRY and

Bglll sites creating pllasmd

e mlingnter the ohwventiGrP caThbeSTARaONed dient  ( SEQ

I I UPSt I SNHA

B eshiband? £ AP HIR BT 1S, DAY o

erffmrfoem off apsexpad’ SeuarcessttRi pakpyding to the
t.i-repres e T D ;o ARG

o R kAT 0 Tonancor 5ot Fe. A0 er

nile rEdlARG7oretieenasi hy tdryeSpel famdintedrateben iigticom

o s AR T b 0 SRR o T oo o

| snttarssf ¢ébbediasalreakanpltedzate@néntaytiad teenatee €. 9.

transfecti.on, d2EG-P | evel s ar, r jC
A e Snr R i e O PR AR FiaOf, Ahegiier &
siheves-dlraiouSTARGMot sr Nt a tarvaen tamgek e Bl opkersamitef sad d
STARG tand STQR act enhancelt%fglsc%cilaerg ('gn t he same
aFTYy FSTRRE AETARTP BT STARG7 SWere 9cl'ohed bet ween t he
P arraRCc eheahdsa o@Dl sred reSVADmprORDERE e Upbdne drhadf

t he d2EGFP ne. en no STAR el enent was clone

b¥t ﬁﬁﬁgggﬁﬁaﬁggrp%ﬁﬁFQ3ﬁ§EbFgﬁgfg%ngt?%n%tan ard

t postsaiurels @nalnacdi vt iwsreec wkiedefatbi tharatty. et

at 100% . VMeH ST or, STARY ﬁ@s Iaceg bet ween t he
e oAnd e pPbPRT et FHRAR @rP%tPBﬂ dropped to
baskeiouncht ereksini afdi Datdmgt.hakl$FTARGcandi S ARY taiee
pot ent enhancer blgckers. In gontrast, when STARG67 was
cHBYRRE 8t REEACERABLE PR A i FFEYprBnBERPSPH AR i ve
t g@nserd Atd e rhavekse wes@igii |1 80% of the control,

i ndicating that STAR67 is not a good enhancer bl ocker,
this in contrast with STAR6G and STAR 7 , as well as

ot her aRtiotbeRr 88S 0kt &t &I M oraS nhl €Yi OUS| Ineastidrbedn
(WO 03/004704, Kwaks et al, 2003) . Exanple, 7 : STAR67
el AEE PNIBE Land 2 EERY | R P RTABEEY) CeRpPESET ofF |%vel s
| o Bt ARl 4 apskent el QR aeldis: - rb'ﬁe@ﬁaﬂ&llé)s_rﬁ.sé"@ at
showed that "t he conbi nati on of S%ARG? and STAR7

ehtrgic dova polorpPEsde opha e oo 1EpEAinanerdBRiles it @
G0 &l Sr !i%ttgh}sﬁ@ﬁ&@&dﬂ{g P 1GlieSt hEh e PhASHR LS,

Ich contained the heavy and light chains. In this
exarpiess woresned , whanheeg SIARGT chaldsbetheraPdHiia he
production of EpCAM anti body when both heavy and |i ght
chains are placed on one plasm d. W used simultaneous
sel ection for each sel ectable marker. Materials and
Met hods Pl asm ds The heavy chain cDNA (HC EpCAM i s
under the control of the UB6 pronoter and coupled to
the Zeocin resistance gene by an | RES sequence. The
l'ight chain cDNA (LC-EpCAMis under control of the CW
pronoter and coupled to the puronycin resistance gene

—~—~ o - ~ o s oy



had opposite directions . In the control plasmd the
UB6 and CW pronoters were separated by a stuffer of

wG®6eas7(EPCAM Control ) (Fig. 10) . | n anot herpP@I/BB2UD#053251
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STAR67 was pl aced between tlRé UBb and CW pronoter
(EpCAM STAR67) (Fig. 10) . Transfection and culture of
CHO cel | s _The Chi nese Hanster Ovary iell Iine]pﬂgzﬁ
PEREC1BE 16K ARETTr AT e " EF ARG’ cBI Y0P edPHEM A,

i@ s2 sucHShAOFrZeest NV IThQO0 mig it Fuasel gnaompreiteins,
(2.5 ng/m) for selection. In exanple 5., consecutive
sﬂcé’ctaisoﬁrVBPrﬁB?he‘—sJe‘P'ecqlia&?oﬁﬁrlﬁg&%'\%%n%’se‘?f [rptelns
CONt A% men8r EnEBL b SEd 611l G ragaBtsn¥el &n fhesites, Nall
the culture nmedi um sinultaneously. One day after
t ATy 6t ithA, PeEseR ns el §shiridmiEPnaher e added to the

cul turg pedidMh JhsoSEIaRld,0RnTedbYEE¥aSH RELsRHt Ui |
col onies were isolated (approximately 14 days after

tthensifeenitday enppdes | gHUEeIlebelisoled vy Ahd ight
t&?ﬁrf % ad Eﬂtgééﬂ‘%iﬁdﬂlg?t;f‘a%t,_t herseht Svaesfd/or
culture P

in the presence of "zeocin and puronycin.

Rezala@ieritgereefshbmsa thvafanred ephadivent oh BfotHe
ant i b crORG EU RS gl o Retaeen
R i R S R i e L T e e
cwherrdigs selidt pegpeds soEpAMrast Bodyn( AeaseeekPitin
A US| an_apti hinan antl y age

E%é%%%%%ﬁg%m gPog%%tlon |%8S%e 1 %gl%ﬁPgélﬁéggg%qcted
v tditdire eRpCANE STARST Pt asrriaF ey gogthg/ tevéniggn ikhen
TBASH £ 20 da8s 1AL EY JEANSEAd QBrorbleCODILRS .

rprisifgly no col oni survived of the transfection
wintriuridye dBpCAM Coght othaplmsiiten Whenestvecpioreims
performed wth. either ' I r Ci I E
T 05 Shis e p e e KR R Mg dotan
pa esslrignards pmotkeas esndymptacipegifécedyoan prrisady is

on both the heavy and_|lighi_ chai n,. e L5
Fr OB h eEardnt Baot b ot e RERERS, Y (S of
pieserdst st ha tmansbetoledl ol asvich afhenr estibednl gdich

show t hat .i ncorporation o Al ha benef ] cj .
etf eTt™ tﬁﬂﬁ§l§r8ﬁ8%%%§: %?é?%i%%aghdgéﬁﬁ %ﬁo%%é%é%ﬁy S
t hahurdre  acedntpstr eatiandy ddwn steréaimoémbop@iBIARG 7

elenment, This indicates_that S 7 _nma erate in a
bJFh%‘?%%ti ar F&sﬁ?’%n. I#’e Hi ;Eécﬁf é‘r?%é%Bg?me’g% t he
EpGid &bl named yEpEAM SIARS by ltasnhedavg bhdckigit t e
in the senseg that only transfection,of EpCAM STARG.7

r R3S 9 Wﬁé?f‘ﬁbF%Bﬁﬁ%ﬁo%fca@&e&%Fésl,ooﬁhce’% ¢ hengte
sekpEdd DivmPressetec) Swhéghin Tities gepensnandopposdcini ty
to use_thisﬁplasnid confjguration for idgnt%f%in th%
 SBT bR IIRISERAGP THA: TSN RS JHHE ISP LRt Bt FREZAES
t promefdectn mImBkletrofver tedyggiaihi anstef &TARG7

are placed between the UB6 and vacgbp ters, driving
t RECEFHM IR OB, CORERAS IPHrRG SOASSTARGT i s

f gt oA nor3Ql gRhes Wi ll survive when both zeocin and
puronycin are sinultaneously used as sel ection agent.

Wien affpomodeiss oETARETT 3L iy AendEPBnaPyY pource, and
CoL 0Bk AS; M |dmpoidlivbkesundes haentical psekeeh] osn
conditions . Hence placing STAR67 upstream of the
propbfkeialeprotedni fesPgnd f Fesr PHotgRer oeprakpted
ABELLOMY SUHLIHALBYG! 5 |0 A Pdoteghi) COMpar i son
th construct Iacﬁlng such anti-répressor elenments. A
simlar experinment is performed with the SvV40 pronoter
to drive expression of the heavy and |ight chains of
the anti-EpCAM anti body. I n other experinments, STAR67
i s exchanged for other STAR sequences . In further
experinments, the orientation of the two expression
units encoding the heavy and |light chains is changed
such that both are in the same direction. In another
experinment, the expression units for the heavy and
i ght chains are placed on different nucleic acid

o - g,



wo pooane7er experiment, the host cell type i s PEI/ERWNS/053251
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{as. in exanple 5 ) , and the resulting clones are
si mul taneously sel ected for both sel ectabl e nmarkers.

Conbi nati ons of these vari aBons are nade. DESCRI PTI ON
OF FI GURES Fi g 1 . Schematic diagram of the

i nvent on. bi ci str.oni c_gene cont ai ni %ng r '
to 3§ HlPPﬁ?ﬂEgeﬂée (BHCOdERG SFEPT eRERPTE EGFP

GeNiguraR ibRESe £ aikk &:58lectiabl eapBskess (@R Ghe present
conferring zeocin resistance) under iontrol of the CW

PrOIBEEPD TRE kPP e%%.lbﬁ%%r‘ffhnenhaéetﬁ S5l goal is not
tiaN SRtk 988! o ef b AAtn atoukct $h8 RNEND:L441)f,. fBie
name of the construct is CWA2EG-P- ires-Zeo %Flﬂ
Covttesice fop predweirdicinareasedaduaphit ety o AR e 718
a éﬁ%@%d@f tge. udbe Wodske of
g%fﬁ;é?%}%?%%ﬁ s e SR, Do S (% STARG7)
.regylaténgt pi}bter a@eﬁlﬁfﬁ B<e DuRNadst pERFFaRTE FVHst 1983/
%E@a e%nm%ﬁ%f b oo ad .0 ddankat hecentire
const 1 The na the construct is
STAR7- STAR67- CW- d2EGFP- i res- Zeo- STAR7 ( CW- STARG67
[ LW drbyen d2EG-P
g%‘%lﬂ%&f?ﬁ%&@?@%.%ﬂﬁ@wﬁcﬁm d2EGFP si gnal
fm G iasgegsndehe sm*a@ln@qmlmvweﬁsapm%tl@% ¥t the

n ' imgPa
i T A R R R S PN
qﬁrcumnl@)fcoh@m:est See Iemamﬂl@gzaf dpsteeall switlFigg, 3
RG67 i npr r S o
TR QUEBETL 0 AN AR RagtpLes 2 910
)tﬁlm\@ml‘u:lml,; cBl):uSTl'ngG‘jne ER14. aﬁiﬁgexpresg]rma:ﬁle
| ovnecs U l%r |evg d2EGFP expression in CHO cells.
U 12 , but now with UB6 pronoter. A)
UBG Cont the tBrgn Sérzé;Rﬁe?sd;lBﬁx" Hisg typicaSTARGTed Myr aeder

QY di] SRR SrpLcsRanin BESREeL |o: S,

SI‘A%7SI@\ZM.f1I€I @roﬁelnSJARﬁﬂotemst)vesl BFcaldri ¥mrthe case
d2 expr ion.in R.C6 ¢ s Fig. 3 but
n%gﬁ‘iﬁ“ rﬁé‘%d‘é& el f% F%‘I%F‘f F&cggé ?fSTAR67-
Eft@nsdtiptiobn. $‘xﬁARﬁé’ tags mc@@xldﬁ@wlr pvedudRECGHE refers
ex ression in now
HEre G acaees A) CERBE OIS B e Ak B Fro
SOPtSIMQﬂy Iﬁdﬂ%ﬂ:@\t&&nsyéﬂldmawermdﬂﬂ@EElenpr ¢ssgon in
CHO Kl cells in co ti.on ther STAR elenent.
ST FAFYLadiany. dés ? %Vls nsvig Aforritra gﬁlel n
CEQsh %%f Sse@rétieurgrbﬁdm@t eﬁtf&mﬁﬂsuctbsthghprowsd @f of
the d2EGFP signal is ptte 20 i ndependent
SRR L oriras 50" AAPE G ¢ g G REEnEOR) * Svao
Copth 9l at 1 ¢AH]- HEARET cabVdR; SHAMRGwEd By) sS&’ﬂQtf@ﬂfﬂI rol
and SV40- STAR67 7/ 7. See exanple 4 for detajls.
. STAR67 Tnkgrevssiogeotrhem &C4f FRYBISS otl‘O g‘r‘?e
ERLAM a0dd bedy ide18H0:Kh K&l dsne 382 o@ﬁéaﬂi'@ §e5ef@l

details. A ) const ructs wthout STAR el enent S; f
cORSRedRL SiGhh SSTARGY @8BSt FRRIR O (FGnBEEFoangkilled in

flagkipg SHARY £emBRLE: od Nendntd riERCAM anki Bﬁéll/elc acid
concentration i s presented as pg/ cel | /da;é X(18)
aVer]a@elfmmﬂ]mdonSlaédeme*éhio‘#ﬁelfi@uéj@ ONi §reFP@1t 10.
S er CKES easolAR 6 and
e R T o e o B oo
ehhansEsrndBe cand a@Mvtdei Yekeant i body expression | evel s
in stably transfected CHO cells. See exanple 7 for
details . A ) single DNA nol ecul e containing

anti - EpCAM heavy chain (HC) and |ight chain (LC) ,
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ggt ggggt gt cacctccccc aggaagtcca gt gggtcagg gaactccctc
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ccctagccaa gggaggccgt gagggact gt gcccggtgag agactgtgcc
ct gaggaaag 960 gtgcactctg gcccagatac tacacttttc

gttcctacac caccaggacc ctgggBftca accacaaaac cgggccattt
1080 gggcagacac ccagctagct gcaagagttg tttttttttt

tatactcctq tggcacct 1140 aacgcca aga C
RO SEP0RY SRy B A Gadoge agdte cRTL 1200
cctgg?ggiﬁ260 t tﬁfe?%g?bg?agg ccaa ;aggg;tac'ggaaaa
it Rt e gt R, Seear et ot T ST Y Sgegare - This
D e oo ae 0808
3660 GeEPGIOE GRRALR dtY PAROSLDIBA G ho Cdith dbggional
Qe 30Fge Ca HH80899900: A GRLIYILG 990989E Slied 3¥Pra. In
tttatgtgga agcgagat ga ccggcaggaa cctgccccaa tg thcag
&Py §rba FmQBBO3@%@1g@dt@&dcg@é&aﬁﬁ%co%gFﬁb ic acltd
GRAHQPAECt ot a0k OLiC tdi 1BGH GHC pk6md62Ps CaIFAGER and
gcggcggggc gggaccgcga ctcgggttta at gagactcc attg%gctgt
1B30ndasedgehelatpityatenest §REARE (R ue it Hac AFtveen

9g49acasaa, gabg9cg9ck it aekt BahCsE ALSELd G969
gcggcggcag cggtggcgga ggcgacggca ctcctcca 1800

g9
aggdagdsgc Pagferabbing Yoaycgdea§abye chre e IFE9EE6t ¢
%o%gthqg%sg éQEQeQQQcQ,CCé. It ot AGAGCER SCORIGHGHaK
t’cccaggggg aggagact gg gcgggagggg 1920 ggaacagacg
guugREgast déaggyy tdyitigac fbec selectakay gerr it gegedag
%&%%@%%ﬁé%&ggg%ml‘egpqﬁgt%gt 2Q9%hoWs CEStHRIGr can
gtgacggtag ggggcggggg 2040 aaaggggagg agggacaggc
dex golendtic¢ igdcuygycorutsireyggcaag §ygtlesgerrs @1 Gkilled
te a 99960 210
éfggg%b%%gég%gggggﬁggéaplen%y§%§g§§<%Z%Eéﬁﬁiﬁ%?gggé?e
293xrsegaeenpeioh STARIKITES, 4 pgafergbdy ca argfativedy

aggatic ttLigactgc, toagrt 9aga 1120911 0A% 6% the
gt agt gaag °gt aaaggcay t gagadcacg taggggicat tgcagtaatc

aeggeiggengel 20hat gat lgept grprtctsc agiyt ggacatagceyigutly be
atgtgct at a_acaacct cag ct a t ‘
Gt SRRl S RN PERONELT Aing
2440 yageitd digt agdglyl gicad gtocg gleglexacgasionchlyeteyy in a
t agcagt.gt g t gt gat gt aa caacc c,iogggt
R AT R AR aPEHE o i 0% Erag Bt (gt Par Jtge 7
aggpl agt gorc pbkaanl ¢ t caiticasaadion) ggttgh cpel yretigagsga
aaagaggaag 420 tgat a cttca ct _tttggc .
a‘f%g]é?%@ﬁgngggnggi’?%pa%%ge t% atlgltc%gﬁsgag%%a%%%% directly
0 o boac O taa atager L Lt ot aec crta, o @
. gat gaact c_t gagaga aaaac ctacctctta
A9 2561 GREELSN GO0 GARICh ARt SGheat Mg durposes
agpa aRC aR riecaasaakini ¢y cgagdisisd oht taat aasi1paie

ttacttgcag aggggaatct tcaapagaaa.aatgaagace C aagc
aTtaRfggtical 726 9aadhBt Catd FFFW?aggagﬁﬁgaégﬁﬁg ez,
gpt ee@dtdde , a2¢aat ghgsuana) HadAGhat80ngt ghét gagtession of
t gagggcaat aaat t gt gg

acagtgatta agaaatatat g agat
glalne ReMpePAdgest swf@ a‘&treég%hyt g fraptehtad c‘?ggpgl& out
1144 0906 26t ERAGE SHD-HLlRGGAEnBRggaE Béhénts or
ttctcttcct ggtacagaga gagcaccttt ctcatgggaa 960 )
af ragreangac g@fgtb&tg@%ﬁ@%&g@@fE&SQSngﬁ?l%@%ﬁﬁgﬁ%ﬁﬁ?q
CLAYCALEAT 1h020 s08L 95RRAGR, Tl GAlECRrbleaaghisd
caaccccatg gctgggcctc atggcattcc 1080 agcatcgcta |
t gean godas iont devgtag Hetycuraagyryt agetgéegrerdt Fetagg
1140 tcagtctatg tgaccaggag ctgggcctct gggcaatgcc
agttggcagc ccccatccct 1200 ccactgctgg gggcctccta
t ccagaaggg cttggtgtgc agaacgatgg tgcaccatca 1260
tcattcccca cttgccatct ttcaggggac agccagctgc tttgggcgcg
gcaaaaaaca 1320 cccaactcac tcctcttcag gggcctctgg
tctgatgcca ccacaggaca tccttgagtg 1380 ctgggcagtc
t gaggacagg gaaggagtga tgaccacaaa acaggaat gg cagcagcagt
1440 gacaggagga agtcaaaggc ttgtgtgtcc tggccctgct
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accctgcgtg tcctcaactc ctggcacata ttgggtggcc ccatccacac
acggttgttg 180 agtgaatcca tgagatgaca aaggct at ga

W gioagesTifat at cat gagcc agaaccaggc 240 tttcct acRCT/EP2005/053251

ccagacaat c aagggccttg atttg8gatt gagggagaaa ggagt agaag
300 ccaggaagga gaagagattg aggtttacca agggtgcaaa
tcctggccc, ctgact gt ag 360 gct gaaaact, .at agaaat ga

HEIRLAAT ] M a2 B B alohe CELT gaatis 336 OF
@&b&baggb@—@%%ﬁhﬁﬁgg@c&&b&tytatg.@ccacagaaﬁoamcofcccat
ttacctgcat 4 ggcccagaca cagacttcaa aacadttga
g@eaaeaaﬁé(ﬁ?%ra:fa@gtﬂasaglgsff&geaggﬁ?t SEAP LR aﬁ%cgested
Foeagagl gkeh £ HHHAGGGE /AGC agpeaat ibhtt-0aa0d betgagty|
600 at gagaaccc caaaccccaa ttggcattaa cattgaggtc
P@g&#gﬁagb-a%@‘@ﬁgﬁéaan@éergeFPéﬁa%eg?n'gegthg‘*g‘ﬁ%gg
aadgkdaasach g asaacd il .IRREAC RAGAN aIt VUGG s620

at ggcaacca agagcaagac ccttccctct cctgtgatgg ggtggctcta
sgoyaagee cargdotetmthettydsd eaeayqger Py tt@ag
IRAcGeRcl 9, 208t 4 A9LT HeGAAGRERC Ar 8GR ACAIAAARGYN anti-
gagactgaca tagaatttga gttagttaaa aataaggcac aatgcttttc
IGPracgrat teeteRRRA tatrtegttgfséﬁét g‘@h@t%s%aaﬁét"ﬂléc &@"OVlde
et HAgY Foakhaaal & 980 hIrM8LHaad: o
caacactttc accitggaaa gctctggaaa agcaaaaggg 1020
#gayeveatt agcttcatcc attaactcac ttagtcatta tgcattcatt
catgtaacta 1080 ccaaacacgt actgagtgcc taacactcct
gagacactga gaagtttctt gggaatacaa 1140 agat gaat aa

Thec paegttcagyt agyaytinvpgadgaaygdl t empipit gdrd&Scacgct ¢
. t g t ct
Sl R O AT B
tiruiobfot R, aacketulant kiadauyagnicaskietamitt cEdd0
aacttgtt t gt L {1t t
R G B A R S M S B
graghaaget. gétet gtqt Famktnyggt yitddd apddprdedtis,
acctgt g.ggagacc tt a ct.gat g .
R R T e B LT el
anaagggadtroacggnaat MdixeilagaBibtogye, tAUBTERI<KFM)>e6

<211> 1173,5212> DNA<213> sapj <220> < > :
i cf#gatg?%;kéggi‘%%ﬁﬁghy§%§Ed§T£EEE§ﬁ¥é§§%§Y'%%£ademlc
trgacecadaa. LAQJRCRE c e Iacttdgedt 8pptoagit gdidcRictrsoagtide
ctt§§ag ‘36? ?c aat&saa %%%t.tga%té (_Ilat:ig't%%t.a%oratory
3%@5% agﬁ e t%@tf% Hactcrgt gt T 1297t Tt agadsgy
gagli=aqatigribgt dadcldnd,t tsaizggdPg8ggcgagaggg at gacaaat a
180 agapacttgtc tgaatgtttt acatttctcc ccactgcct .
aagaaéﬁ?t&n§%55ggzgﬁg 2 heZt CEREGELS dﬁbé%F%géllOWlng
asGEh@paeagCcTEgoaL s clcggecaaniagaggatacinti@h in any
ccacaggggtmg%gf%ggg%gigggzéggggg gggg%%ggégf%%ccagagaa
d8gdca g a a a 'C
agggacagaa tgtctaggag ggagattggg 420 gtgagggtaa
tctgatgcaa ttactgtggc agctcaacat tcaagggagg gggaagaaag

gtccc tgtcaagtaa gttgtgcagc agagatggta
agct ccaaaa tttgaaactt 540 tggctgctgg aaagttttag

ggcagaga taagaagaca taagagactt tga ttta 600
%&f’e@éscga 586@6’5‘&?%’:%&4% t‘-&éﬁ@i’ X??g‘g’?? atc tcttatttat
tact t ot ale 6O BACLG AR ratlsagheht Al wHRABRAIGRA using a
accctcatat acccatttta cagatgagaa 720 aagtgacaat

tgengidagsareagceadRIctiRes agt 9 98 A4ABRY angh Jadét aa

R ACCARACAEL FLLIEAGRAT A9RREGAGAEH. CIHI Nd ftde) . The
ttccagtgta atttttttta 840 atttttattt tactttaagt

tefifpydst af STHRGCaymexppesdent pfgtraesgengs 900
tatatgtgtg ccatagtgga ttgctgcacc tatcaacccg tcatctaggt
ttaagcccca 960 catgcattag ctatttgtcc tgatgctctc
cctcccctcc ccacaccaga caggccttgg 1020 tgtgtgatgt
tcccctcect gtgtccatgt gttctcactg ttcagctccc acttat gagt
1080 gagaacgtgt ggtatttggt tttctgttcc tgtgttagtt

tgct gaggat gatggcttcc 1140 agcttcatcc atgtccctgc
aaaggacacg ate 1173 <210> 7 <211> 2101 <212> DNA <213>
Hono sapi ens <220> <221> m sc_feature <223> sequence
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acttagctta actttcataa tgcatctgtc tggcctaaga cgtggtgagc
tttttatgtc 420 tgaaaacatt ccaat ataga at gat aataa

t gt gaagcag aaaccccata ttttt@dtag ggaagt ggct acgcactttg
540 tatttatatt aacaactacc ttatcaggaa attcatattg

R 8 R ML O Toal CeReCt EErr: Mpatt Bape the

aécgcaéttﬂdc%aoaag@atg@t@ﬁm@agﬁ@@tmetbgcagt g ttggaggaca
tatatgacct 720 ttaagatatt ttccagctca gagatgct at
gaatgtatcc tgagtgcatg gatggacctc 780 agttttgcag

alid & Gl-aGC shiakaeRasd tggtggtttt ctttagaaga aaat aacaca
at aaa a aaaat agg cccaagacct tacaagggca

ttcatacaaa t gagaggctc 900 tgaagtttga gtttgttcac
tFPr s sesd Wg?‘ﬁc‘fr‘@actc‘?cgt&t%t' ggtaaatgcg 960
tttagtaggg agctgctaat gacaggttcc tccaacagag tgtggaagaa

ggagatqyecal2kGR0- et gondd cECMT ohgggat, agcct cagag
ct agt gggga aactatgtta gcagagtgat 1080 gcagtgacca

S e R TP

ttgggtttcc ttttgcctct 1200 caattccttc tgacaataca
aaaCYtIHR7 SFeR4E atY - SRR tigps ~4goc EGHRT c (PPBETARGT
attttcfcfic agtctcttga tgttctctcg ggttcactge ctattgttct
cagttctaga 1320 cttgagcaat ctcctcaata gctaaagctt
ccacaatgca gattttgtga tgacaaattc 1380 agcatcaccc
agcagdet coaggructieon of granateagtt At &6t g%%%r%l?ﬁtq Rl
1%&&%9@&302 o8 {(BL6ACLLE %3 AAGCALSCmbLE 6544
catctacc gcagtcctga 1500 ttcttttgac ttgtctccc
abmeerciant ofaat daokan 2t dhatRgA L séhat Eecylabdpd2EGEP-
appal L lgea 1%2%%% LQ58e a@}% agid-AG 999kt gaaac1 déanagat tt
caaacttgag daaaaagitt aaat caagaa aaatgacctt
t @WG@@@@@@@@@@E&TT@@ at3BQLc 11368@ioag@3ht 2 t
pRtea Al AghIEAshr A LA o 26At Ghgad L ArGlGAR
tcttattt gtgttatttt aatctcttga tgtfactaac
tsa¢¢$g@nat@@g&agéaaangDDiﬁHiQﬁK@&aaeﬁégg@b}@@g
Shsiialia aal ohgacas, ol aag annt, 4993983095 00 to
gga cata t

tcdg caccctigg aaatcatgcg gagatgattt
CMQEIIgmaaJleﬁﬁtabaaaac$@@3cﬁbamﬁgaggTanapagm¢{P

bR A AR R AR R AR e Rt 1

204001 tED L tNC.a 69) akhdtt gt tattatgtcc agtctcactc

Shodqgieattitiah e tinlomthersiines Tt AN-

<2@B>weﬂﬂuﬁn£9t@faﬁﬁAEBy<ﬂ&&zp8ngagh©cadckbcgaagagagt

cg .t.aggaacgct ctc Itca aa
ggé%%dbgv g@ﬁt%ﬁs%f cca gbgg%?# F ccaaatggcg
thnéwﬂéﬁﬁ 6UEBaloaggcgmg1dgpmﬂgﬂ«ﬁtnf cChaacictroduced

CELERT AT TARelgetCHUEE guet e it CER AL Ce ERRTIRt (°

Zﬁ@sﬁpaﬁﬁg&ﬁﬁ@ &@gécaéﬁ@fféﬁCﬁ@gﬁﬁﬁ&”cQaahgggacpotentlal
attccccttc cacctccttc 300 tccaaagttg ccca It
cHREREERIRP I SGEHE5TaS TR 't %‘%Fd’ﬁ'gstta?‘éja gg %
apPeRGt S8, GEISIEEar PRACALPEAERGATRC BGACT a@ﬁ@aa:@macto
acacacacac 420 acacgact cg aagaggt agc cacaagg
i L haraie = [ FRa6UENE | RRRER oG ey P GH PRt sEragment,
Ot 1 & akBE b HAR320¢Ra @ﬁﬁgt@f@@éatgqqa&m@agwa&@gim
540 agattccagaw%ctcaccaa accct ctcagc gaatattttc

t

ceyarted gy tRFgda§adgrn8 O0CE Raastist tth§agy4Lat t t
cttgggacac acggagaagc tgaccgacca ggcattttcc 660
tttccactgc aaatgaccta tggcgggggc atttcacttt cccctgcaaa
tcacctatgg 720 cgaggtacct ccccaagccc ccacccccac
ttccgcgaat cggcatggct cggcctctat 780 ccgggtgtca
ctccaggtag gcttctcaac gctctcggot caaagaagga caatcacagg
840 tccaagccca aagcccacac ctcttccttt tgttataccce
acagaagtta gagaaaacgc 900 cacactttga gacaaattaa
gagtccttta tttaagccgg cggccaaaga gat ggct aac 960
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ctgccgggga gctcctgget ggcgtccaag cggcaggagg ccgccgtcct
gcagggcgcc 1800 gtagagtttg cggtgcagag t 1821 <210> 9

m sc_feature <223> sequence3df STAR9 <400> 9

cacttcctgg gagtggagca gaggctctgc gtggagcatc catgtgcagt
actctta 60 acggaaggga.ttgqgqgct aaa ccat ggat .

PR ega Ao DG A aU e C4ert tagg I3 Tatcarrggy it
a0RCHEeR0¢ bICKBEESIS RAPEGERE] Enkt peedaial BC cdgagyton
180.gagggggacc tcagacatca cacatgct,.ttcccatgtt
ﬂF&gggéggg £Rgady §x24G63 aEFBEgggl t gagagt g
cctagatatt gaatacaagg ctagattggg cttctgtaat 300

at cccanaggpeficeéadiagr firaiet odCthe graccimates icteateagate

accaaagaca 360 cagctt a t cacc ct gaaqct

g a06Ea e hbar 1A H0 P acr RS 490"t S da the
qislg@!so f et €oC6ht gaggn dddGagebgtst et ORE Grad tainpatigdgd
4 aat gcctgtc gccatggcct tctgtgtcca ¢ a

RYafcEafat PaRt E58 %3 ﬁ@ﬁ%&&%&"gﬁ%ﬁméﬁg@‘&fﬁaﬁé{“%GTGC
CCHRROCEPAINOICOLACE gaAgLRtgccchNgteycAt R TCCTC

gt aaggaccc agccactcct gggctgttga tggcttc_t%%kgfccag

t
ceifyt d§ecNB607 At gEEAR L %ﬁﬂ@g?ggggFe%aﬁ%ﬁ%&ﬁﬁ

a9t Qa961506 26 ¢ 20886Es L AR BdtmkZ0ah @t g@B! tathd
agct ccaaag aactt tggaa attacccat g catttaagca aaa_t %%at ga

Reatecc vghhc BanBEC¥e ¢ H sesteqgraRBS abttacdatyd e

I Gat&-CLEt t gRL t @dd GRARLEEEAORE CREYCAAGRD duced
gctgtatcac cctgaggtct ccccattcat gttttggtca 90

0
atrdat RIRES-dipkoeed thy gapddfdgationt PHtR4EERR ((GEorsegh
3 9863094 + 860 rgheAgat gct tatattctat ttaaatgact
atgtttttct atctgtaact gggtttgtgt 1020 tcaggtggta
a%ﬁ@%ﬂﬂﬂﬂﬁTﬁﬁﬂﬁé@ﬁ@@%aﬁﬁﬁﬁﬁﬁgﬁggCPE@%%@g ccdtradétt a
lggozgﬁfggccgct gt cagacctg aagttacttc taaagggcct
ttagaaatga attctttttt 1l1l40atgccttctc tgaattctga
FRfIGIGFICACHAET CEEBRR AP RCEGACHEEG5ahET €T GG
apeid! 19.0@2aaqpaagly LLERGACA! Sk EAEARAGET LAl eRnC
t gt gggaagg 1260 gaagacgat g gatagtacag ttgccggaaa
a2 RARRa gy safyegiatgcthe ErpRlc 83 te320 Eeaarbffertlink-zeo
(ULEPCGGRCEECA088 AANGHL! &, CEAFALSHGA IARRCHIIOC
1 cccatggctc ctgatactca gaatgcagcc tctgaccagg
at@ar ciggdaotleact ccagga 1440 gcetcgtaaga aat gcagcat
cgt gggacct gctggcacct ggtgaaccca aacctgcagg 1500
gct cctyeals 794,96t L 99883 CEIat G009 rI9A8 983E G5t HARAGAGHC
tcctcctgac 1560 cttcccgggg getgettttc tgaggggcca
gelee Jealc giget Jabert gl ¥ trfc Emening2belyeee 7 and
t%g%t&%%ott&gt%g%gér@%&fgﬂﬁ&%rh%cggagﬁzgaw@wmt c
1 tcactat cgg accaggtttc catggagagc tcagcctccc
adREGHRydtr® sgdgaad EMEaS TR Jaat ggct caa agaact gaga
ggccacacat gtgtgacctg aatagtctct gctgcaaaac 1800
aaagg QG 7t ;aat 91 aga- el d GhCicheCebRAERDAGE GI B HERG
ctgctagtgg 1860 gcatgttgca ggcatttcct gctgcatc
ageat gtaoEtaiasged agatioe at BAR 1 t (SEQ -1920 gggga catlorssy
<210> .10 <211>.1167_<24 13z 1Hap- saphensy Gx
5%%%%“%§§§§%§a#érgﬁizggfgﬁﬁgﬁﬁﬁ%e%bg STA%IO §220>%%a
<22 Panils ciftest Grefi2pR>tHeistire casgptko IRty STARY -

f’%’hig is ocrontst.orﬂc\éa&i g&ﬁgpﬁﬁép%'i 400> 10 aggt caggag

caagacca gcctggcCaa catggtgaaa ccctgtccct acaaaaaata
60 caaaaattag ccgggcgtgg tggggggcgce ctataatccc

B4 8 BB R 3005 o

act ccagcct ggtgacagag agagactccg tctcaacaac agacaaacaa
acaaacaaac 240 aacaacaaaa atgtttactg acagctttat
t gagat aaaa ttcacatgcc ataaaggtca 300 ccttctacag
tatacaattc agtggattta gtatgttcac aaagttgtac gttgttcacc
360 atctactcca gaacatttac atcaccccta aaagaagctc
tttagcagtc acttctcatt 420 ctccccagcc cctgccaacc
acgaatctac tntctgtctc tattctgaat atttcatata 480
aaggagtoct atcatatggg ccttttacgt ctaccttctt tcacttagca
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ttacgtggac atatgctttc aattctcctg agtatgtaac tagggttgga
gttgctgggt 780 catatgttaa ctcagtgttt catttttttg

tacattccca ccagcaagat atgaadittc caatgtctct acatttttgc
900 caacacttgt gattttcttt tatttattta tttatttatt
tatpttt tggagtctc 960 act.ctgtcac ccagggt

Bbte el ek BPpEaEs 1R Lo rerseacaTd Taoelle-
t RY GO GRA WHCGRLRACLEE HHSEALERGSY IORGAJhafact YOOt ttare
aggcgcccac 1080 caccacacca agctaatttt ttgtattttt
agihag difaldy aggyUBtc arenat gt e gyticdertss §4ht GXRERESLON

gpagi £t a 311> 13740520 27N
<§€§%f réﬁﬁgﬁé %%émé%g%iié%g%giﬁfgc%fegture02223;: _
segdehceigl. STARekcx4b6c¢ 11 ERepyatleadt ergageedafga this
gitcaagacc a t aggc t .24C 0
BT IO B0 DAL B L ccaca
gccagtcttg 120 ataagctcca tcattttaaa gtgcaaggcg

gt gdct ccCMV+ 2 BRERR gate st-&ert 4aMEcCasorebt t gt act t
tgtttagtcc tttgtggaaa tgcccatctt ataaattaat agaattctag
240 aat ckagh s A GRALB8drea 126505862t du Reidd7999

at aat at cag gaccat caca 300 gaatgtctga gatgtggatt
taccctatct gtagctcact tcttcaacca ttcttttagc 360

aaggct agEFlet d2EGRRtigescdaoc dEFlageeyeretlct act at ct cct
ccctcagatg 420 gactactctg attaagcttg agct agaata

agcgtgtt 1 at. at,_48 td-at

t ga%t gaggéAggfggg%tizEgﬁﬁéggga%e?t g%]?iac% g%@%ggggagggt
540 aaccgctgta acaaccatca ccaaatctaa tcgact gaat

acats t gatB6td2BETR cite 6@ ogtiUBacEPybreblgt t cagt g
ttacctaaat ttacatgaag acccagaggc ccacgctcct 660

tcatd tt gggagh S CREE IR GEGaR0EE ! ¢REEUSRAIsGt.9cCCCgCe
ttctgcaccc 720 acaggggaag agagtggagg atgcacacgc

ccaggcct gg aagt gacgca tgtggcttcc 780 ccgtccacag
" aletente «%58@%%&%@@ gccttcttaa gtcatggact cctgcetgage
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840 _t t C t Ctfe
od8sL e SRR B LT, BT T o

gggo?agamgh?ﬁgaig??g?idsodesacdgxgdgafgaagé- The UB6

a agactc cttgtaa acag c "
BEaPOaat 4T SATIG e Bo0 e hant L Cait o AbaE gueter
L LE e agece oot ot g

a aa | cagt aagcca. ct.ttcca.ca

nleanaes T R tag B D R IS s aag Y S
ggbt Elmgsft 033 ] ggtd:?@gc:rheaggshl’gﬁggt a0 sttgltft t &aa:cggst cloned
gt ggt catag ctcactac c cttaa t cc
580t h e A o e et R RS T a it SabT e gat S50 261

Jeaagoi @R HE{LAragCrdd2pub bt  cifgan Ascdt-thtTafragment

t caagggact _ct cagat cat _caaac C_cagaatc 1377 <210>
s 0ipsan s Gazs B EERS WG R 534 6n 889 Tl
Mpeembeat Uiss tbvesequence of STARL2 <400> 12
atcctgcttc tgggaagaga gtggcctccc ttgtgcaggt gactttggca

ggaccagcag 60 aaacccaggt ttcctgtca aggaagt gc )
tgago'{igla%plmcg%egaa@@ gredifhe abn%?sg’ggeﬁégagaéa/w"ﬂls
095709081 AFPABORN0 ALt gerbiLed, dlderAkatigoggacal ctca
180 gcttacgttg ttaagaaata tttggcaaga agat gcacac
a@aac@@@@@Gq%Wgcgae%@w@%@@m&%g%&@taéD- NO.
tgggagggaa agaaaact ac t ggagaagag ggaagccaaa 300
caccaccaag tttgaaatcg attttattgg acgaatgtct cactttaaat
t PAEACEERCL BBITAASEAGACCECARRTECARA CEFhgddgt ¥ga 80) . The
g g ca t taca g gge

PPPRT BT aiel G for onet FECEhE Tt rld BEMADRELer 0%
480 cgtttcatcg cacacatatg ctcatcttta tatttacata
tatataattt ttatatatgg 540 cttgtgaaat atgccagacg

agggat gaaa tagtcctgaa aacagctgga aaattatgca 600

acagt gggga gattgggcac atgtacattc tgtactgcaa agttgcacaa
cagaccaagt 660 ttgttataag tgaggctggg tggtttttat
tttttctcta ggacaacagc ttgcctggtg 720 gagt aggcct
cctgcagaag gcattttctt aggagcctca acttccccaa gaagaggaga

— e~ o~ o

e 4 . " o o o o

aaatggtttt ccaaagtgga 840 t gcaacacPCT/EP2005/053251



<212> DNA <213> Honp sapi ens <220> . <221>
m sc_feature <223> sequence of STAR13 <400> 13

W@oweaeY/ghg gt cctaactg cagccaaggg gccgttctgc aPEL/BPIE0s3251
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caccctctgt 60 gctctgttcc ccd€agagca aacgcacatg
gcaacgttgg tccgctcagc cactggttct 120 gt ggt ggaac

A e TS T

@@@@@ggctt ggctgtggtt 240 tgctttggga ggagagt gaa
cat cacaggg aatggctcat gtcagcccca ggagggtggg 300
ctggccecectg gtccececggge tccttcectgge cctgcaggeg at agagagcc

t C?“%G%hﬁ@%@@ﬁ?@ﬂé‘ﬂ @vﬁﬁ:ﬁzgléﬂﬁg%r@ GHOFFICY (ATCC
t ct ggaagag cctgcagtag, a cacag cca gaga
431 e cebgERhg T RaF 44t "ERYRE g e EdgEes
4301 9t6685 981 n§CL GAE LAt -894at 91 beau el t84GlEA1in, and
gtctctcacg gccfrggt gtg 540 gctcaaa at%g%t gttga

di0dt géaggaranal Bht YaPREVGGEadl YtGy - gbo1ls were

99¢.6332920 499906 9GAC G ild S0 (295 8n G IS GEHECELI . IRANCRAG I8 s
gt gt gggcgt 660 actcgccaca gtcacgggcc atgttctcaa

tdsmggtiedabyable gearpfactgegact PA1FPY t aeticlagigre seeded
gaf 965¢t,td gggééﬂg SR 499909951 RAGES CARD 0
gccagctgga ggtgcgtggc tgtctgttcc aggtcgatga
tcgmcfgxuggt:e cagpeyfettt tarmeafargs 840bieedctiddntplasmid
%9%C§a9§g38£<>§cctcfﬁoa 46329999928 Saga t {L£RCI99¢Ca

Cat Gt cact ggc gC aggaatacag acgcccacca
glgpgamt Petgigdtslct 28 gnoBPagggg§¥acendt hyyarigypliters
96226884 G £G5H $942 . 99ACAAGAY Q4R

t'g agacccg ccaggccac ccctctgcat gcctcgtctc gtggcttaac
coctutettdon tB80tcans fecitisin mictyaagyas atertacadgith
aaelancecs At alggatol glgoacaten 1199, 206A1 0Aflbated
caaaaggaca tfctgccccg tgcagctcac agggcagccg cctccgtcac
1206 Hegt. celftétcov,eg:aggclt tctulg:aggtangaggcebbs:tm@gg

d 8305063 089939 il i) SNCERIRB0TR I
Hmmsrs apidans . <220er <@2dthaw soefr@apbt em@2®>tnscerq ESPCE.n

of STAR14<400> 14 ccctggacca tcc t
ciRt YR CPt Bt PRREBRT TG e SB94TD e o HHas

9gCAAgYARG rbht FLOLRES. GCAAG! tﬁb@h@ﬁ:%ﬁk@@ 08k YR 0gEYCagg
120 tgctctttcc tcttggagct ggaccctctg gggcgggt cc

aextiayoes seplaegd gy 180°sh madjeEc eob byt abig geocin
g yCL§Aa C g
gfd‘?g%g%‘@ g%gl? %ggggr%%g%%%t%tggc ﬁgggt %I?%%gl%'t%glcttgcgg
t et ggicgt tbe&afﬁecrznsibhat (app;ramimattaﬁyt tegtdxyyefter

R R R b R
4244 g adghblng tzebtigct:aainag:g@ggaggntast@eaagaasgalated
4
i R S R i
cdsgEsgind tayeatts | b tho!comob gt
et Al tgobbeofFe o ueni 860 bl Ry
%%ﬁﬂirg GeheaGhg9898e §H96RFAFHSK1nggel ot 8 gﬁee_ékg Efter

0> 15 <211> 1876 <212> DNA <213>_Hono qgle <220>
<W%%%aPBF@FEZW%%ﬂLPéh&§V&FLSSﬁRE% nifs

%\?Eé? qlf@ag.ﬁlr%oeaaggégcgeam (08 giwo? @88@sClActdt gtHaaCgt C
act ccct agc gaaag caa agagagggt g agcaagagaa,
t%gwaa’@?ésgt getey g‘f]é-’gfaﬁawglﬂ?owgee c‘glll? cttrst
93RS R CRLhEAL S CRe FE CRELELA L C AR B0LEn1EAGRAGLT C
180 tcatgaggct ccacctccca gccctggttt gttggggatt
aaatttccaa cacatgcctt 240 ttgggggaca tgttaaaatt
at agcacccc aaatgttaca ctatcttttg atgagcggta 300
gttctgattt taagtctagc tggcctactt tttcttgcac gtgggatgct
ttctgcctgt 360 tccagggcag gcagctcttc tctgtccctc
tgctggcccc acctcatcct ctgttgtcct 420 cttccctcect

tctgtgccct ggggtcctgg tgggggt gt g act gt caact gcgtt gggcet
480 aacttttttc cctgctggtg gecccgtaatg aaagaaagct
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W@ etbQogyha gggcagt gcc cactgcagtg 720 gat gct ggRCI/EP2005/053251
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ccttccctgg tgtagtcact ggcatggggg aatgggattt cctgttgccc
tactgtgtgg 660 ctgaggtggg ggttgcttcc tggagccagg

cctgaatctg accccagtgt tcatt@gctc tgtgagaccc agtgagggca
780gggagggaag tggagct ggg gt gagaagta gaggccctgc

a cccacqg tgccagccac .840Q caggcctcag acta t.ca . .
d%%%ﬁf&gagnaﬁgéb%&c thc‘i‘%cc?@%%&g Rhggett g“‘%‘c‘@%’d““s'
agiige coatanhga cage Cgte trgadecieadodcthgcédaear igagagcggag
agctttacac 960 cggcccaacc caggccatgg ctccaaatgc
gtgacagttt tgctgttget tcttttagtc 1020 att gtcaagt

tgd gGist gt tttgcagagg accaaggctt tatgaaccta ttaccctgtg

1080 tgaagagthbvws ageagdidahsiragaasht b€ thd aaaanGact that
taccacagtt ttttcattat 1140 tcatgtatat ttttaaaaat

fantadngc sTRREAgEHeRet tiRitdcgTasTat bt t FECRF 6T
t1a906eHt tint §CAGNLE 8 Co € CHIAGRALA 1 6L J8840 CaeAdH ggct gc
aatgtttatc 1260_ctgcglgca c tttt%%catga agt at ctcac
t3kardifigentayt pleleat Gt‘tj%tsc EEBPoP¥ At Yactad

GRAR IRAE! Sahbyt AlddidlAGiahbat 0btideT,aahagt 9ot
1380 atttccatat acaagataca gtaattttcc gtcaatgaaa
fantawdat Thet ayanase 44 OLECEF: eégnat gbrgttgtﬁ ¢ 0
td pagaleot Lok eLaRcas, i igtiRoess #8datb LR iadeQ vas 34,
tgatgaatcc gatttttcca aaatagccga ttctgatgat tcagacgatt
ofhpat grelesuredods glay agpidnr darncésagaoncabfl tdays after
c@atﬁgf%tctttiokcgﬁgt gggngag”’é”ltcﬁ?lg:th%ag2%@§9 Qlcﬁrtlegftfﬁ:achese 10
gcctcaaaga gcacgtttat gtaaaattaa atgagtgctg gcagccagct
1680 rgege wesgreducedt taaty joadaagdne thahtexrrgssion is

t cagclttt a g t gt gt
[feagiiiie colsseanes £ 40, datater o gt Eolegpage o

td2RGRRC cdgngdat gt thegl Qayrlovdetsg teeggfected witte ddect ¢

t t-at < > 1>
SRR BiR%IA0 i k80308 Sto 2 dibiana
M % audeesatrade 6288 ys sefiumn deragfs FEEARDS . <AGDce 140 days
CORCeAGSLan-gaEtibecad A0ac] a00n, LLRCRANCAly SAMAARIAC

gtccat cety a aacftaactt
t¢drogaeccha tfhgtoaal ca lgreat Mt pi2f@ogaat ¢t ifeed

at gaccta catccctct, ccct acaagt gegt _t1. gacca
1 J%\eascs&%%t SLF a eg aPEt tAe a]fe%cfrgie%g g%t% %ggg thLI?t ?%%%ﬁﬁ
t et x{flef@dacabat aaabmet axodagc et dags cafiascac

ctca a tgttctcagg acctcgcet ctat ggca 300 .
tbfgagf?sg#&g‘)%c?%a& ?h‘? g%&%%&%%sggglé‘ Iégtt %ejg’%%ca Atttt
Geeganind tva36@emotetit by canlitoaceat the cbadobescen medium
t aagt cagag ttttcgcacaa ccccttcctc 420agatt cagt
a‘ﬁ’%bceﬁhgf%o&tlﬁgc SRCH At ¥HSTAE oﬁ‘étaé{q%?? a%g? ?S R ac
418h aaldd arkambgaagesdcie aaat cdggaant agecatasdigce of
gaagaggcat a aaaggt 540 at ggaggaa gcacaaa .
034 PR PERYRHE Gonie A LU TeagcaPoreE Sdorain =
ad st Gas seaaet¢agaa gcectcttcaaa ctttgtcatt taggggtttt
tatggcagtt 660 ccactatgta ggcatggttg ataaatcact
ggt cat cggt gat agaactc tgtctccagc 720 tcctctctct
Cl CCt GGGLa 303a8i{rs CtPar Ot DO onaagt thé acormagdidaghlat
780 gctctgacaa ccagccccta tcctgaagct attgaggggt
ceeritEas § TRRad c tl aged 840s ttepyt todfgahegBijyet trremoter
aL s?aft%ac{:%nta%ag%}r@&t: Cofl@id téé]?o%i%%%ﬁ%g&gpﬁé@s

Ct g ggtag caaattcata

catat’ccaag gcggga acaaagcatg ttact
caigiafjataa td§0 hgohat clewal ¢ taf (QPECFP probgiagass
agaat tt gac caagggggca faaggcagag 1020 tga cca
aeerRRaRY kot &5‘5988’@5’&3’ gt qﬁiﬂ t% lé’%?&ﬁaggg%g?t St agg
1080 aat gaaagaa agtaaagtac atttggaaga gggccaagtg
ggcgacat ga gagagt caaa 1140 caccatgccc tgtttgatgt
ttggcttggg gtcttatatg atgacatgct tctgagggtt 1200
gcatccttct cccctgattc ttcccttggg gtgggctgtc cgcatgcaca
at ggcctgcc 1260 agcagt aggg aggggccgca tg 1282 <210> 17
<211> 793 <212> DNA <213> Honp sapi ens <220> <221>

m sc_feature <223> sequence of STARL7 <400> 17

at ccgagggg aggaggagaa gaggaaggcg agcagggcgc cggagcccga
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W@ tobo0T18 c tcctectgttc cttectectttc 540 tcttct cCPCI/EP2005/053251
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tccctcaggg acttttcaca cctccccacc cccatttcca ctacagtctc
ccagggcaca 480 gcacttcatt gacagccaca cgagccttct

tgttccttct ctttctctgt cataaBdtcc ttggtgcttt cgccacctta
600 aacaaaaaag agaaaaaaat aaaat aaaaa aaacccattc

t gagccaaag tattttaaga tg ag, aaagcgaccc
e It CU SRR bt JEbEe Pagyaighatt G 10
CaOgelieGat A6 AH8HLE % AGRYGRIEEE oCaEHELHDT 61 LG kdalsgO
gt caagagat 780 cttgcaaaag agg 793 <210> 18 <211> 492
N2 whpRAmea$3sediond & erfd-ex2208nePoasion sc0§ dlavigr e
<£J_2t%>r %@:%%%881:9&1 SJM&%%@ ojfstﬁécaéﬁ(tsflgcsi nal in

tctctaaatg taftgatggg ttgigttttt tttcccacct gctaataaat
Bthemtet d0atcbdonaasarietic. dot caapetrdsanaathgarprage of

ct : a c .
05923050 RMASTIANAZD FRRIBIOLEC L BRASER wih wne
UM 7t begennat €a£tal gret achbaesd catgenarmntdagisga
aat gaaacct 240 ttggacagtc tgccgcattg cgcat gagac
(2R o JEAHGIEAAD IR KT COASBOC LAgR ackeig Doth
t gataaalsC anHadot 8ays aa tiGC aldadd@catt 664 gTA8CAACTL g0
360 gccataaaag agtttctgaa caaaacatgt catctttgtg
erseygegstingt EEGtaaens - tagtopaeygdaat EacEer citd higher

tt caaaat aggt.ccacga tttgtaggcc ctgatgecct 480
A ST LT 56559 1o T ST 1oT8A0050555 TR SR>
Hora: Sapiiens +s820>t FrRdfe diest dleakyr e <223> sequence
of STAR19 <400> 19 tcacttcctg atattttaca ttcaaggcta
gctttatgca tatgcaacct gtgcagttgc 60 acagggcttt
gt gt t aagaa saga6lagenLe 1 Gaidri-aat cacbet ghé tod PoamitCthgt
120 agattcatta taatataatt tttgaatttg tgtt;%gaac

checlps er

RS £ TARGJ g S aRe Y 190° g &t

0ASALIAGH G n2g0hafsas Co £ @RAIdSACh 1t8CEREE Cétp2dds
ttcacataca gcattggcaa tgccccat ga _gcacaaaatt tgggggaacc

at by ifdicaataoohdabet abeiRl ok APERAE BFgEeRctT

t i3 2gRR_0T 89P0y 9t AG119RAAE 1380 uECSBARGRIDIRG
ccacagttta tgttcaaacc aaaacttgct tagggtgcag aaagaaggca

12 Egge dGGgeVeraagaahced ey FPafadfeet tt ta

1L SRS Old PG AheeELOEa w ABD GRAGERALCALELIAEBESMA was 51,
aaat at t gac agaggaggaa at ggaaagat ag%gcaaccc

Sdien apasered £bcdeys tafetineestestieagt Qdadrys after
agagal Aghg St ngeag“géfa@(g QG ALHIB2GFpt 33LH AR 02 these 10
gttagtttta ggcagtgttt Ccactgttgg ggtaagaaca 660
asatati@sagage £0gt andgcalgtratihada tg@t &ERT YT LYY AR Y INCAg

t AN LRGP0kt GRAL A AALCHEL! 29bLLHCAE tene
aaaattggca ctgaacaaca aagattaaca 780 gtaaaattaa

t SREGAR adangtlt taathet 1@ acelengsst tgaosfeabad widaddtcaaa

a
T e

camdit 24 tmeagitretdg 60t daygagEifegadgagattgryygyg Bece, 25

c aggt cce gctcc
O 1O LTl L R e bhERaE a0
geacacacta coagbgedt gafzatdt t4t3gdhit®e® HBO6tptomdter
tttrtttatt ttttttgotga gac ttct tctat ctc t

10 By OGP a O0F Aoty G CRELYeR gRer cabb eyt Fratily
cetDagtddi@dagibaesct B 42006 T ehoist thde Chctogag=a 7.7,
gccaggacta . .c tgtgtg ccaccacacc.tg Cct aa 60 .
TS g PO P e TRRaicgh ‘Cthnoaurmal clarss
t @i cdeang 11320 nCcgRacuk 63 TIRET tgdoatiesCcchaaot tntly, 25
tgggatt aca cttgagcc actgcatcca 1380 gcctgtcctc

t‘%‘ﬂ{ﬁ tafdsE %%&BF%@%B%O?{ gﬁ%’(eﬁ ctglet &P hcBE RS Rt gt et t
1440 ttcaaagttc ccatagacct cactgttgct aatctaataa
taaattatct gccttttctt 1500 acatggttca tcagtagcag
cattagattg ggctgctcaa ttcttcttgg tatattttct 1560
tcatttggct tctggggcat cacactctct ttgagttact cattcctcat
tgatagcttc 1620 ttcctagtct tctttactgg ttcttcctct

tctccctgac tccttaatat tgtttttctc 1680 cccaggcettt
agttcttagt cctcttctgt tatctattta cacccaattc tttcagagtc

A= AN L a e e o, " - o,



<220> <221> m sc_feature <223> sequence of STAR20
<400> 20 gatctcaagt ttcaatatca tgttttggca aaacattcga

WO g@boeTaxa tccttaccta 60 aagctaccag aaaggctt t BCT/EP2005/053251
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ggaact gt ca acagagct ac agaaadft ca gt aaagacca 120
at ggacccct caaacaaaaa cagccaagct tttctgccaa aaagat gact
gagaagactg 180 ttaaagcaaa aa c%ct gt% cctrgcctca

¥ Zhot

2 SPFEEAEBRAMEE Gk VELR (i colonies
t Ge el AGEC wh E8gagagddc it JaRei@s C cbgangag casn tehigdtnggcae
300 atctcccctt gagtgaagtg cctctcat %a tacttgat%}a b

oRRagRgSETEGRaREY NFED FTFACCRYET HYBTctLddte absence
t Al 92 0898L8566EE E16RCAILNE cBa8he€aAS Cn2&ontain a
tgttgcagtc tcctttaagc attctgttga ccctggatgt tgaattgcca

ceEARAT §Ons480CEt gacat aga tatttaaatt tcttagtgct

ttagagh! (.gnb9hat sh! t&rimd1 aalada 58409688 M dd From

tttaacagaa aaaaagatat atacttaaat cctaaaataa aataaccatt

cdrematidfazaatachppatpied (RyECA&8E8a gggaacaaag

gacat aaaat gggat aataa 660 tgcttaatsc aaaat aaagc

agaaaat gaa gaaaaat gaa at gaagaaca gat aaataga 720

cEeronplt 3g 6§mvgaahamd3a e¥prrecgignolevet diramy &Y -

t < S Hono
CEHR WRIL o Deggqtens A Ry, RSttt T
SR, <400> 21 gatcaataat ttgtaatagt cagtgaatac
a t t a a

ok aranas ‘BeRSREOPE FrOFARAT Tl SIRSTRNIAA T AL ls

126v pagaat gihlac veGageanaat erd cinilgieag saghaaadggession

caaaaggt ct atcaacaaga 180, aaatt aat ac i;t gtﬂgcalga CHO

at s hRiattheset REGREECET aHh SR YT S5t §Ra4t CEYS 24"

agll pgatitncagaagaeaageER Ct 6 gl athkt dbatCaohat Aadi<C eas

tgtacaacat 300 tcaacaacaa gcaaaactaa acat atacaa

at Yt RIS da¥Cgst §889caaggt t aga 360 aaatgattaa

t at aaaaata ctgcacagtg ataacattta atgagaaaaa aagaaggaag

420 ggcttaggga acctaca gggaactcca aagttcatgg

t Hagertrba %é%ggﬁfié 480 aaagcactca aaat agaaaa

tatbhtAOta A gtditit-ade nbaghy aat aly £t @t ttaeach48ells

acaaggtcta ggccaggcac ggt ggct cac acctgt_ aatc ccagcacttt

gBBRgeRt 681 90W@§%gfg}g¥twﬁ dgv BYEMomeSIYR + iy 189F3ge +

DHA 534321 HUA n3aRLeNR W2 bhadtavateal yr e. $248>

sequence of STAR22 <400> ZZCccttgt gat ccacccgcct

t Ygokt &0 aUAntrpitigyd- 1doy aeBegge Bl (ks /58

cgeccggcca. .ccct.coet \f at t t

EEeRrTL 150 nadat M Toa b1 SaF el A Catsase ol wiehn

t apgapiddnti Atgticacftipbfeéctdmina 2080 t(@agdsragan) as

aat caacaat .aaatat at t apaagl aaa .aagaaaaa a

24075t Gh At " AECRAC AL FEEt QLEaid T eiaeagere ifba

t gbgetweEs Giridhaggnc o300n1i glaaaad (10 dPdaacattvence.

tct aaagaag ttctgaat aa aat aaggaat aaaataatca 360

c&%ﬁ@f??‘i%“ld}ecd%?@&f‘? WE Gt Sy e@Sgﬁl éa %L%Fm”g“gt PR tar®

t gt 96 ab gt1#20 dr@gaaett-at pet cRatbgaigramagacgaggor a 10 cm

cttgat aaaa gtttttaaca ccttttcatrgd%%g) tﬁé&aa?agtc

t BahFhgdtitaddt ACFLOTHRT R A t'da T A8 1 aGh3gct at t

540 b Al gadmary Geal aggeaaates£ad@Glignagisgggeanation at
gaagc attccctttgt600 aaaact,ggca caagacaagg

ggé G ftber €8dddet BEL SR ¢ RNy AYPEEL G0 860

Ot Leh 98563 JRGGAARLGRY wHS2EP0AGE] GARAATTeat haadah AGYR
agagaggaag 720 tcaaattgtc tctgtttgca %&aaacat g?ter

t theatrensfenfmshacdde Hergt trewhatmsb Athszaa
C%&@ﬁ‘%ﬁ@ AlA33cAach, t ca8¢aaR0te (1,634t 36 daaAAt §88ddH
8 t gcaaaaat c acaagcattc ctatacaccg at aat agaca
gcagagagcc aaatcatgag 900 tgaagtccca ttcacaattg
cttcaaagaa aat aaaatac ttaggaatac aactttcacg 960

ggacat gaag gacattttca aggacaacta aaaaccactg ctcaaggaaa
t gagagagga 1020 cacaaagaaa tggaaaaaca ttccatgctc

at ggaagaat caat at catg aaaat ggcca 1080 tactgcccaa
agtaatttat agattcaatg ctaaccccat caagccacca ttgactttct
1140 tcacagaact agaaaaaaac tattttaaaa ctcatatgta
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<210> 23 <211> 1246 <212> DNA <213> Honp sapi ens <220>
<221> m so_feature <223> sequence of STAR23 <400> 23

gcctcactta 60 atgctcctgg gadygcagcc agggagcat g
gggt ct gcag gcat ggtcca gggtcctgca 120 ggcggcacgc

TB0qG0ct aB0c! Aficabrt: CHAdGLengba tT gertae it

aligBecaage agfcricnaty ¥ neddehagagly aeedigtagided to a
ccacgtgccc agggagcat g gcccacagcc caaagaccag 300
teagsaieagioe aghgRe thaeiggeaggebe cagtit e Rt§eetica
GA639aL990m 360 201 14 £ o hQt gaLitig, AMBAMGHLA clones
coctttggtg acatccaaga tagttgctga 420 agcaccgctc
tveaeadsgligtedt gy at¢wiriganaadgaganagereed tt A4ctigddat aa
480, 1.L.oqt 9gaaa, At aaal t%g;t it 9GREhLT géoﬁ@tﬁ&t«aid%?
aﬁgataggcat gcacacaaaa 0] gtccaacatt gcat at gaca
caadjaaaag, aaabbgciep datancderaadatacaaetlall MA@ es -

G aacta tatttacaaa tataftt cta ftatgttaca
AR AEA PP AoRED" 1 B o8 ariig sk 200 sareatachf 4ofd
ailgitieac abdokaataé ad2EGEY atilgatdt wag20ebeatiateahtcn a XL-
tffatctata agtaaataca taaatataaa gailtgagt tat

A" SEEGrar, Aeohr et 1 Oy W BECRe | LR° AR o s CReE?
diggedckba tgreagis tigpdilrC datrataaal ee¢ Yat TIAARGEP

cattgatggc cga caag_agt gcagt gtacttattc 90Q.
(ERGa008  ghaaga e S JbAabaa o babanatt © Kb aalfggaa
adett Q0tgeR60 Theceabaat @licadgst teracti@itiacgultured
agacggaaaa tgaca%gtcc cacagaagga 1020 ccctgcccag

GPECHES At af TP hggaagctt aaatgatttt tttaaaagaa
1080 aagagatggc attgtcactt gtttcttgta gctgaggctg
tgggatgatg cagatttctg 1140 gaaggcaaag agctcctgct

t¥43/dacac _cgagggactt. tcaggaat ga ggccagggt g 1200

ct gagladraScitedygarat ttcrcag’t%gﬁg éogt 8%t%??qc ortsgtﬁutcéc that
1246 3203 1246728 15n 88 hisedzanDNA €84 3eMFos®ors@Rirens
<220> <221> m sc_feature <223> seguence of STAR24

2rosl trdl §R8gaghbEaeT (gt iRy dda COLRGLEE gt b It g
apaatiiabe th ¢t achRaAa1 & 1B A ACREFP! PYSEYDIUC Bis

cggt gacg cgcctgtaat cccaqctact caggaggctg 120
RS oatbect 8TERY £ CeRfTRlod 50505 DEMDS Tuddtt gaga

EIRGAICHL8AvEEAGE Cd UL L IPAUERAGAGRADCARIAE 10
ctgtctcaaa taaataaata aataaataaa 240 taaataaata

e kendesad reagaaabegar eyt &Y Cahtghaatp siythgesadd -
300 PaRlcet-agasht ig6t al fleYaagGGaeed i bHAAGA @AA after
ggccacctct tctgggccag 360 tcctcccgt t gcaggt gaa
cerrmtiasttd ogc & @cé\t’?@a@%\g@%dﬁ‘@aﬁzé Bt ghetel 4p these 10
t 9OCGEAQC L aGCl adh 0849 8a0L CaAlRRCak 8L CER A Lo b 441360C
ttgatcctgt 480atcacttgat tgtctctcct ggactttcca
twpmttalc afagdat grasctifRgadytaar®asigony t thaadyrrage of

a%é agid g3 agtaagaght @l tid aaaaniakt thagsad-eaaaatitade
6 ttctgacagg ttttgcactg aagacattca catgtgagga

SERAEMY adeantdt ges 660! tiranasageradatfeent30 days
gagat t aaga t a

SERF e e R caR EoU) PR SRS RAIRIE,  coye
azftcaadytagp sTedtaohgt agyBaRE T-aratoaras sapacalbcepnstruct

ataatatata tacatattt t.gt.at agRLACR

Cc %Ié‘ﬁea}’cegdtcg 8%82859%9? %gqlg%ﬁaa@é?p?é%ggggggt ggt ct ccaac
b tetj@at dlevecdagetgahe ctepigeot protet hcin asiagh B89
<210> 25 <211> 1067 <212> DNA <213> Honp sapi ens <220>
<1'2‘”2¥Ssgﬁ%t@%f EAPOFE" <223> sequence of STAR25 <400> 25
cagcccctcet tgtgtttttc tttatttctc gtacacacac gcagttttaa
gggtgatgtg 60 tgtataatta aaaggaccct tggcccatac
tttcctaatt ctttagggac tgggattggg 120 tttgactgaa
atatgttttg gtggggatgg gacggtggac ttccattctc cctaaactgg
180 agttttggtc ggtaat caaa actaaaagaa acctctggga

gact ggaaac ctgattggag 240 cactgaggaa caagggaatg
aaaaggcaga ctctctgaac gtttgatgaa atggactctt 300

gt gaaaatta acagtgaata ttcactgttg cactgtacga agtctctgaa

o, . aa NS N



aagtttttat tgagcccccg agctttgget tgcgcgtatt tttccggtcg
cggacat ccc 420 accgcgcaga gcctcgectc cccgetgecce

W0 emgoel7ex g at gacttccc cgcccccgecc 480 ct gct cggrQI/EP2005/053251
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acagacgttc tactgcttcc aatcggdggc acccttcgcg ggagcggcca
540 atcgggagct ccggcaggcg gggaggccgg gccagttaga
tttggaggtt caacttcaac 600 atggccgaag caagtagcgc
caat ct aggc agcggctgtg aggaaaaaag gcat gagggg 660
t cgt crigQysashehgtgor aneegdeacioacsattie gorggatgaagbtt

cctcgacacc 720 atggtggaca cttttcttca gaagctggtc
RGedagc STEBE hanbIa SRR A§EEYE5TH0E goR JhuRAGOrS
t824et 14:99C 3, CEIARGGL £ A HGL €4C 981 981 £809309 HLHAGAIYCT

ggcgcgceggt gacgtgggtc cgcgttgggg gcggggcagt
cggaddiggotdmchalytcal D00 saatfc dLHEEHE TP ERiFagtas
agggt attca cgcactgata ,acctgtagcg.gaccgg 6
d%%gﬁfﬁgcgocgﬁ?ccggﬁﬁfgdﬁﬁ%gg cglgﬁ??gd%ﬁggygagﬁpgﬁggt
0020 9hd 020 Pagg ad A0AR QREGFECaAGnil apagaagg 0
gttttttatt tttttat 1067<210> 2 6 <211> 540 <212> DNA
Xnidenireapfeased agigsh el EFfPs eonbrelirel agmish was 5,
e T 4 g ?9@&(‘&3&[ Gft
t g%g‘a?“ Q%t% tsgtrf? gcgéetz(g? i Oagfitc%gt%%%‘? %%g?cg?g gtt 6 °*
claa?tso?;eﬁttiootz ghgagveglaaqgeaav‘htt@f}agl%@#’?t g@qﬁ;zl Eg Fheset 0
agat a ct 9agaal oA c
g‘?bglcot gegag’az%\ggéa% REP RS i EPER8eFe S gﬁct [ d2EGEP
catagiiatihc tbat ggcasbbn pd Ytigeeadactetlt i thathe GRtoct at ¢
240 attgatggac atttgggtt ttccaagtc tttgctatt
t%ﬁﬁﬁ%@éﬁ@s@ééaﬁ?Fd%g“@5%‘%???&?&898f5?ﬁt 4&%&% and 20
GhddAlgt Fogealgabttar t o sridctd oggt atatar o380 after 30
ctgtaat%%g atc%ctg gt caaat ggt at ttctg ttct agatccttga

Rphteladeysq26teactHR I 1 Wataafy GrER§Aatt e ssing
A GhrAG SRYC aghg&?e@@gﬁa%ﬁo@cc 44§thhé£t EF1 & GSromoter
cgtcctctcc agtatctgtt gtttcctgac tttftaatga tcatcattct
Sl el @xp2Ess200>14620 R Itdre DRACZ2EE>SPHOMRLR Al eifgbly
<220> <221> ni eat ure <223> sequence of STAR27
<%W>Sfffzc€tdt g‘%gggfﬁc acaaagcctg tggccaggga acaattagcg
agctgcttat tttgctttgt 60 atccccaatg ctgggcataa

tgcct geeat St ?i“%%?t 91?%’: 9c£902023 Gt 3FIEQL Lo dlnct that

aagg‘acclgaa g al adal acCcaaagaat ccagagaagg gagagaacat
t gagtaigeg § TA&6 7at agh gd cags aagag atfgghecadB b t ptometer

aagagt t aagat gi act 24 a t

P b aeagyaea0 s hordt ot e 8 delothet titene oo

3y igtitagaddec hatygt abetdld ctid2ECGFP probguht cas

gagt gt ca C aqcttc 360 taattcc g at

t %%H’?ag‘ietqg?wc tﬁ‘gt a@ﬂ@‘gy car T Y & l%t% §8 ? g?@%%é J7'4'2 ¢’Be

agaet #dIct trhec atglk-gggt o £ gttt CFAAFPcedggal. ghg Elogdid t ggg

t cagggccag 480 gtgcaccgt.t t c.ttatgfctga

g TP AR ATt AT A ER0CabggagUr 2o 4

g\glgéramur@@agat gevy gotencainnfetagagaggd ddy<cabiet
gggcacat g a ct gga at tt._actgctagac

g?%&ﬂﬁé%ﬂf}oeagggcgggfa%%digggﬁ%%%%& Pc?%&?%@cﬁ% these 10

t SeTHaG GraGa@aaagt e6mpi e Ot t tthegevgebyéCdE the d2EGFP

720cctttttttt tttttttttt tttct agatéggggtct

C
(et gRydet thEgd0ogatenied e b B ({B6-STARGT

CALA SeRAGa < 0GIGRERChe 28O d € A AG R0 6hGSCan84(8
cct cagect ¢ ccgagtaget gggact acag gcggeaccac acccagct ag

tnea a6 0@ vst ERGF AP YHRRFAG-t HeRERat HPtl after 30
9SCRORIALG, & Glrtaat COnEELHELAE A% YGAREILERESRIsing UB6
tgctgggatt acaggcgtga gccaccgcgc ccggcecctgcet ttcttctttce
1020 atgaagcatt cagctggtga aaaagctcag ccaggct ggt
ctggaactct tgacctcaag 1080 tgatctgcct gcctcagcect
cccaaagtgc tgagattaca ggcatgagcc agtccgaatg 1140
tggctttttt tgttttgttt tgaaacaagg tctcactgtt gcccaggctg
cagtgcagtg 1200 gcatacctca gctccactgc agcctcgacc
tcctgggctc aagcaatcct cccaactgag 1260 cctccccagt

agct ggggct acaagcgcat gccaccacgc ctggctattt tttttttttt
1320 tttttttttt gagaaggagt ttcattcttg ttgcccaggc

oy e P T T o T
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<220> <221> m sc_feature <223> sequence of STAR28
<400> 28 aggaggttat tcctgagcaa atggccagcc tagtgaactg

wQ@iaaet7gec cat gt aagat 60 ctgtttaccc tgagaagggeCT/EP2005/053251

atttcctaac tctccctata aaat gé¢aag tggagcaccc 120

cagat gaaat agctgatatg ctttctatac aagccatcta ggactggctt
tatcatgacc 180 aggatattca cgcactgaat, at t at
CoRSE e B COBYRRT dur o5Ea8t { abge® 240 abtaee: L6
paoabggacar et agiirncy stiaac tagadao fodid angaa tieet pgatéto
300 aa a t fcttagacct catgcaagaa agaacttggg
dBaﬁéFgggtggg%ﬁ%ﬁﬁﬁﬁgC@@ﬁeéaagtttatt aagaaagt aa
agaaagandad Pkt IS IARREICapasgean aagtitad tdromd2er
tcacttatat gattaataag agatggatta ttcat gagtt ttctgggaaa
F§§HL§6gc A 483092 Higdda PePYaH oot e e ot CEEESEE°
hagageat At caggat At twiGht 8ahAbY 91 649 csadtg@eAlst, also in
t gt aaact gt cat ggcactg atgggagtgt cttitagcat tctaatgcat
536 Cat satlagiehan SARA] CHETBAEBALLY '
GRckighaht cgecat@idog 660 tttcagtggg gtttggttgg
cttttttttt tttttaacca caacctgttt tttatttatt
720tatttattta tttatttatt tatatttttt attttttttt
agatggagtc ttgctctgtc 780 acccaggtta gagtgcagtg
gcaccatctc ggctcactgc aagctctgecc tccttggttc 840
Zergopdet 4t Vevek ccanfjauratieganf %W@'ggmbla@a’gg’tlﬁbct
i525C ghe - 200- CCONC I A/onk k! £6! 8htdndd GaH 38R0
acggggtttc accgtgttag ccaggatggt 960 961 <210> 29
Promote233n CHOCENE <213> Honp sapi ens <220> <22 1>
! %%%%Eﬁa%ﬂé€hé2%§ﬁa%ﬁ%%%ﬂ%@ 8k §Eﬁﬁ%¥’éﬁ%§€%n%9of the
agcttggaca cttgctgatg ccactttgga tgttgaagdg ccgccctctce
SVAapcgubt6d gythwmmnaast thearcargeseieetlavplced this

CccC . . ; r
R R S R R R T

B8 igcegcatagn abgesdiada &hdgcesenple cHfticcdde

{ t .
FLAALER FMECIMEEAD P IRl . o).

goeagggggt ggcggat aca gt ggagcat c gt gcccgaag tgtct gagcc
cgt ggt.aagt B a _taca t actg
R e i r e S LS T e
ggggaagcct STAR§at Yoy AERFGt-dgte —at e c (3¢ Gf TRgREIAt ggcec

480 - agcc! 4R, A00RAYA00 - 300R00CE A BEEF CLERN sTar/7)
agccccCaagg cct gcgaggc t gCaagcccg gccccacatt

ct agt @caggsSTARYYCITARY CaHagagdafGaPt ret -t -GURRT
cctggccagg c tgtggt atggcagggg tgggggacat
tgaggggctg(%%%8c$§@§%%290 cacaacctcc ccaggtaggg

t ggt gaacag taggctggac aagtggacct 720 gttcccatct

agat t.caag_agcecaccic tcggaggttg cagtgagecg agatccctcce
%ggfﬁéﬁgéaéﬁge—%§5$%§ggca acagagcaag actctgtctc
AMRAZFA0AY r BA6BEE JRl ) iF¢adaBRAPCR CAltH WIS as

ccactgccta actttgfaaa taaagtttta ttggcacata 900

JEERAEEECHSLPE R TR t act gct gcg getgettttg cattaccett
gagigeceac8bic CegRRTaRRIiT@UCTehd I PAACCTERGIIHNGAGE (SEQ.
tttactgtct ggccctttac agaagtctgc 1020 tctagaggga
dﬁbcé@@g@&)céﬁagggcag gaccact ggg cgtgggcaga agggaggcct
%R 16ea-a66 T6 A GCHEEOLIAG AhCaBThaECt TCAIH LTI TCCTC
ttcttgcatg gagcaccagg 1140 ggtcagggca agtacctgga
g@ﬁ@bc&@chggtﬁﬁbcdgﬁaé%&bé&éﬂ@@n atae d 2@p the
3L 9AgAg. 0§t £1 {8800 33hAY9REEE- BRASAPUAC CrAGDIRLCHCA
ttggctgggc 1260ctcagtttcc ctgcctgtaa gt gagggagg

gowy EMYt paomgheyae®s grampyvggcagag 1320 cctctgcetca
gccattgcag gggcggctct gccccactcc tgttgtgcac ccagagtgag
1380 gggcacgggg tgagatgtca ccat cagccc at aggggt gt
cctcctggtg ccaggtcccc 1440 aagggatgtc ccatcccccc
tggct gt gt g gggacagcag agtccctggg gct gggaggg 1500
ctccacactg ttttgtcagt ggtttttctg aactgttaaa tttcagtgga
aaattctctt 1560 tcccctttta ctgaaggaac ctccaaagga
agacctgact gtgtctgaga agttccagct 1620 ggtgctggac

gt cgcccaga aagcccaggt actgccacgg gcgccggcca ggggtgtgtc

A NSNS o o o o " N




<210> 30 <211> 1851 <212> DNA <213> Honp sapi ens <220>
<221> m sc_feature <223> sequence of STAR30 <400> 30

W@o@bneIist ccacccaggg gacacttggc aat ggt ggga gRCHEPZP0$/053251

10

15

20

26

30

gttgtcacaa 60 ctgggcatgg gadgégct gct gcgtctagtg

ggt agaggcc agagatgctc ctaatatcct 120 acaaggcaca
gaacagcccc ccacaacaga gaattatcca gcctgaaaat gtccacagtg
180 ctgaggttgg gaaaccctat tctagagcca acaggctgtg
aagridegast weabggtisete A4, catonatagwetgCciigantd and

ttggtga tt cctta ctg cctc catgg 300
tRIGHEEE, 861 £egt f"gﬁjg??e llg’a&xﬁmggﬁt ataca gagggcct ga
agt ctcatgg 360 tattttacta gagcctcatt gtgttttagt

tataattaga aattgggtaa ggtaaggaca 420 cagaagaagc

A ct gggggcttca cactt agaag tgacctcgga gcaattgt gt
480 t §46at §gaBOUY gAY dderEeEhdgRge T abRggiiF uct that
140941 190+ 2966 AGPARET IHURLALREEICam! bHLELAIDI40

aggcat agca at ggaca gaag aat gactagttat 600
ngqsyégaéTé%@g) a?g%{%& cleeedatat Etanit dihs ct at

Cérﬁﬁgea%%gsﬁgchck%ﬁé-aéﬁﬁ at eyt @lt.Lat n6tagdd @it tin cuo
atctatctat ttatgcatgt gtaccaaccg 720 aaagttttag

terlaingesc shasc EgREasa Qﬂe@nlg‘%ia?@@ttlggaaah@%t%e‘é@a%géfagag
$EAALGARELY, CQQ%&Q@&&@% t-aacagnat gadt gotio
tt'catcttc citccaggcc 840 tgtcattttt acagtgcttt
agtdatdaaatdaggrreseor st tanantsgt(SVdPatgperel Dodrhe
a% %{t%tf g%%ah%@ﬁ? diddLcatgantosgactes Ll gttteatt
ccattttt ttccagaatg aagataacct cattgttttt
ttm:tsg?acxt@dt washathet SE4QtGuttotl pd2emidt va3t§¢+ when
%%%Cr% %oc%%g%ag 8%, ceaanau AL o Qlaaﬂﬂa%ﬂ%aﬂi% agiHC
ccatttc tctcactctt taaggccagc attttggtga
aa:mm«xf Ghec daBEEP dilgrrlcdacgdgt 18 aptemies gt
&f‘c“@“cd“:l%y L&t 5\9{ aatal o2 3eahggt %&Q d20%hen
gccag C cafttggaac c aaag ga“aggtttttta ttgttggggt
trﬁe;p:stﬁegigjtafl:%ﬁ‘ro 40t dams st Wigteomoege afablhe t ARFFP
{faaeala 320060aR1 0 £0R1 L A00A0 A3R0, OLAYOAE g -cmnn
aagtca g aagtc ag CCctaatgaa tgggatttgt
13/81) pligeatitd) vaa aggghenmsgamg@tfqec #0gdeyst titence, no

ccatgtaa g C 40 aggagct a g

%ré]g%gc Y %%%?6? 9T gec gaﬁeggtgagggtgg%g%ﬁ)ts on
c’clﬁ:@gsxmocq:xaag@ategt gagcntaanteg]a]aet Mascto@tstegtreua t aagt caccc
agt ct ata 1560 tct agca ccc ag cta
t cagggtt pteéltrtst ?ﬁaé g% °f6 g%gggc Tg%e Sv40
albg@gjigixamg (t(h@gaaeaal ag@ﬁea@:]om@chja@ghcet baglhagatd e

Lec) a929009941 291090°800 L9coaL b oL Lo ol

t iCetg aaad do@@tlti@:ﬁ:éa%at]@@tat Cst@g; @g.a@nqggegmde@ﬂ This
tct aaatca a act cctat gccat c t{ctgaagge tccagaggag
f S5pYesdi0 U515 BNACLIEIAr HBioaTD
oﬁaéﬁazlasm@cm@aswm pﬁtmeﬁemﬂetnﬂ@ @élls,
STA 1 <220> <221> msc_feature <222> % f
pg-explading whyc no gigngricansy sff5dus pSE RFOR %ﬁyo

337RRE COBEALINUIFEC EE6AT A JGH0GDsk-asaagt ot
aaaccaccat tcctggctag 60atttaatttt ttaaaaaata

aagagdinyteyeygaihageverade 1 hgdin YEGEECetpaatobp the 18

act pggaca &&m&%@eawggﬁgﬁwwzd-tmmbanw15@@@@1&%8
ct caaaccca 180 cccaggact gtcacat tctccaataa
agQAadgyt tme@c;atugf@@icéé@eécg@t%%xy FAapicsgcpighals @

g %&@:9@9‘4994 G h%%g‘éﬁgnaEﬂ&CéGé?@&g{eg%%CIt%t ¢8 tesessragy
3 cttcatgaca atcggcccag ctgctgtcat cccacattct
acttccagct aggagaaggc 360 ggcttgccca cagtcaccoa
gccggcaagt gtcacccctg ggttggaccc agagctatga 420
tcctgcccag gggtccagct gagaatcagg cccacgttct aggcagaggg
gctcacctac 480 tgggactcca gtagctgtag tgcatggagg

cat cat ggct gcagcagcct ggacctggtc 540 tcacactggc
tgtccctgtg ggcaggccat cctcaatgcc aggtcaggcc caagcatgta
600 tcccagacaa tgacaatggg gtggaatcct ctcttgtccc
agaagccact cctcactgtt 660 ctacctgagg aaggcagggg




W@ etobgeTetg gct ggtct ca aactcctggg 1080 ct caagt BEX/EP2005/053251
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cacctcagcc tctggattag ctgagactac aggtgcacca ccaccacacc
cagctaatat 1020 ttttattttt gtagagagag ggtttcacca

ccogcccagg tctgaaagcc cccagddtgg cctcagactg tggggttttc
1140 catgcagcca cccgagggcg cccccaagcc agttcatctce

ggagt ¢cag ctggccctg 1200 a t gaaaccagt .
SONPPEES: g Bhe TAT “ReRg N ATL S LT 17agoed in
lopataael bn %ié-_g%agﬁ{cgmegc cotetetgrgggsyadggeraacghdgact g
gattccctca ctgttgtat {t gaat aaac t tgett .
EseEditgt ¢ @g@%‘%d’cﬁg SEPGt¥c F@nig%%t?q%tcg%’gt é’é&mes
dect-ckheras i h cecdHaa  haghaacaarcryt egaedisiagaaeagygt
1440 ttgagaggct tagtcagcac _tgggt a%c t fttgactceca
ttct cheretoee 11t thhtys PoyslcPrhEt b’g%tﬂtct”tt gt gCatR
RAMAGE! & LTETAR tOChHQ Cagt peohsedt 09aag1iClacid
gcagct.caga aggcc_cgt ga 'aat gtc ggag gacaggaccc Ccagg%z;\ggg
Facedéagge pEYbeiACYcdderegdggt PEYR t ST Fydag ° ¢
qgegaqat 9a Eﬁ&g%%gggﬂ%‘%ﬁdﬁ@gggggAﬁ6§éh&éHHE¥7@a%&d.B are
aannnnttcc C 1701 <210> 32 <211> 771 <212> DNA <213>
HOPR JaphdnSTAR2EeapgIce [ d¢ FTARPYU SR B amsiiénce
of ,RLARIS £4002: 32 Salfacacas ehhgt & of 0109390 tAda0sed
ttpéagaacccc agaagtctgg ccccaggttc 60 at gctctcac
coadtiguatdicnat ggcct ¢ t cat aaat ca atccagtata aaacatt aga
120 agtgepLt oﬁéa&?gﬁg%n%t agt 3950 1 AA0tAAAA g START
gtga 1

at gcagagac catgca atggcattcc tggaaaaagc

cdlcomgaagyeaat tephaced duydilenkdngcBBaRet (IR 24F. NO. 6)
tf,.agca 0335AC a8kl 0t HC ORI )t AalaRhia
R R SR e IRGS
donazchdaatiopavibict 3TARG T awisttaraBeoL ableydi\(it @romoter
Cat At 9g9RIYSH SRat 943492 gAYt 939y
o0 e PR S R L Y el
tithe agoiet goggoadeatae 48Grya]gcestlachetveethdawproved
at aaaaagta atacatctac attgaaga : tt that
t‘?}ﬂjgrgets’ts%1 f £ Paga‘fq%{ﬂ?tt}gﬁ%t ac aggag%éggb a@ggs gpgi%zﬁeast gaa
agsatijggika nGO6TABAacl eyt < &tanc hac eyclyamgrdchyt other
aat caa tgtccat gt cagcgot. t
t GEEUEREEPL L PR T b EsT TP rgt@%i“%{;?gc?? 1%lgziqtr%otvteglag
T24h miegaagdbht ogctit tétpp ssionggestgtht tytdatige STAR
cgt atctca.g 771 <210> 33 <211> 1368 <212> DNA <213>
DF%eds 29585V€921> nis c_feature <223> sequence
of STAR33 <400> 33 gcttttatcc tccattcaca gctagcctgg
cccccagagt acccaattct ccctaaaaaa 60 cggtcatgct
gtatagatgt gtgtggcttg gtagtgctaa agtggccaca tacagagctc
3G C aagombifatimt o AISTARGIt godCSTART amiltance UB6-
agttctggct tgttcgtgac 180 acattatgac _attatgatta
SEATRIC iy Y o PP Co SRR VP 20cSEPPHY atoapptected
OG0 Gdilllsa t aaaaaccat ggggatgtca ttatattcta acctgttagce
acttctgttc 300 gtattaccca tcacatccca acatcaalt
rEntoeRde ég&?aéﬁ?ﬂ?dtE}i"’l:%c%’@g&oé‘%énaﬁz‘&%t AATARG7 and
g%%ﬁﬂﬁ@%n%@ac A88CEkpE 4 1HRICRA6a89082EEFD aitdiaAGCHN
gggt gcaggt gggct gagt ¢ t gaaaagaga gt cagt gaa
g‘é%@;zﬂ%d@g egggrechesisd WQ%%a&g? F?@Bﬁi‘%@’g‘i’gﬂ of
ag AoPAaRly 536aat £8a8d WYAHdOtHorC e 0pEb@EcOAh of an
ccagggt ggg ggtcacaagg tgctcagtgg gagagccttt gagccaggat
qrifcidmsiag We0Ghgaat &R cHREL ageghetatbagtrehly molecule
ggxﬁgﬂ&%@ %130%’9’9“8@ €dLCtd il n680a0hg8aat It UR6
cat cagttaa ggcaggaacc ggccattttc acttcttttg tgattcttca
Toretttegot t cag gecat ct gga cgt at aggt g caggt cacag
t cacagggga taagatggca 780 atggcatagc ttgggctcag
aggcctgaca cctctgagaa actaaagatt ataaaaatga 840
tggtcgcttc tattgcaaat ctgtgtttat tgtcaagagg cacttatttg
tcaattaaga 900 acccagt ggt agaat cgaat gtccgaat gt
aaaacaaaat acaaaacctc tgtgtgtgtg 960 tgtgtgtgag
tgtgtgtgta tgtgtgtgtg tgtgtattag agaggaaaag cctgtatttg
1020 gaggtgtgat tcttagattc taggttcttt cctgcccacc
ccat atgcac ccaccccaca 1080 aaagaacaaa caacaaatcc

.. a o . A aaa . 444w A A AN
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<212> DNA <213> Hono sapi ens <220> <221> m sc_feature
<223> sequence of STAR34 <400> 34 actgggcacc

60 atgtcacagc aggagggagg acdgt gttac accacgt ggg
aaggactcag ggtggtcagc 120 cacaaagctg ctggtgatga
ccaggggctt gtgtcttcac tctgcagccc taacacccag 180
gctgggttcg ctaggctcca tcctgggggt gcagaccctg agagt gat gc
oaHaggage a3do0metesg€gcccecc tccecttcecct cgaaggcecca
ggggtcaaac agt gt agact cagaggcctg 300 agggcacatg
gc agacaaggt g gggctccatc agcggggt gg cctggggagc
3 m@@hggng&mam@Ema@g@t glbs6€aPCtL construct
ctcaatggtg ttc g tgg 420 tgcgg; gct g %%%caccc led
tRRRTETEGG O g GRE aPHAP TR YR go gt g HhgaRR g aBFouPLe
089 4GRL Ged cddat-88988en &Y RARATAA 230 ARAY CAGFu S L C TG Y
ggcaggg ga 540 tga caa caggcccaag acccccagcc
nt gG¥Bt &€ céEEcfleooctgergctyck
C@&Wt eﬁ%lénggggfﬁ LGROGHH ¢FoAbREACTBBL Cd-Gidag04As
660 gaaagtccgt cagaacaggc agctgtgtgt gtgtgtgegt
gt%@@gi Go ghat evgglglﬁc%g;?@@tzﬁ@t gig@ a@gt%tw
cc ] 3d sd<me MR uBs
5%%g§5g%hng§g?eﬁs <i§0> 2&2%; m sc_feature <223>
séﬁ@éﬁbeC@mtS¢AR$51@22@b <221> misc_feature <222>
(312) :E]s% % é%fe@té Soft 912R67 9nd 8faky onS']?'@{é?o%%s
p03|t|ons 0 cgacttggtg atgcgggefc ttttttggtt
cchtredydac botthadgyi@geort ttuaicaa upetreengefaee UBS
a@g&&%aetésg ghaggt &9? < POSORLQ0G S5 9RALCLGE ; Aat tacctt
1 gggcagt atg gccattftca caatgttgat tcttcctatc
C@asgmtgmsg yashgetcthe 180 achtX agndt (§iat c2t ctThese two
tt g C
ot B PRRE R Pt B el (PRI L e 1 g
aagcaaattg 300 tgaatgggag tncactcacg atttggctct

gttt tct a ngt gatnttn
% [t gaﬁl tn%%gfgﬁgu %aéigng}{ng c?%aatttgc tt nat cngct
4iﬁbtanmnﬁymaﬁamstEtgggatg @abbﬁat@ggHatKltCAtﬁﬁiCCL 61)
tat acaatc t 480 acagggaa_ca g .
t €% c‘iji&il}s%egg: é ?Iglgafu Cft %t %9,[ cet E“E? % E\%}mg
gzédémﬁt@xn0:@@ggg¢aaadapmi¢mynmna(Qtétggfmgh Bat aggagnt

tga ags 00 cat cct ttct tt cagnttttca
a %éhé%ﬂ P@c Yigtt catégﬁ’gga?ﬁ%? Yas added
g6 t ey gail thigeginedt aa. ama@rctﬂ:itﬁsa: toeabhi & gaacadnyt gticcidd e
7 O tcaata tttattgaa agttt.ttagc at gaangcat
Pt dadate 780°1 HAT T GRao crarghana
t@ﬁltﬁﬂiegtn@cgﬁlﬁnt twhgt ebmdtgQ (ﬁrﬁi'lt]:gaptlfabaﬂawgth 8dlture
g atnacatt tatt attt t at at accca cctn ncatccca
Ry 5 PHEPRYS g o GG R TaGE T dave!
t @@ﬂ%ﬁ@eg%%aa@guatgd Candocair<36@datet gaavé Bl s
gt cagcaccc atagtccgcc cctacctccg ,cccatccgec cctaactcng
185 9ive gitt uggt PRELYR cCHt alePEAR nPRtY t
annat ccaag cggngccgcc 1080 ctgcttganc attcagagtn
nagagnnttg gaggccnagc cttgcaaaac tccggacngn 1140
tF%@%h@@at tgaccccnnt taaatatttg gttttttgtn ttttcanngg
NG Ay 11@%11%%%0%11%@ £RAd > dfddr scdlin BNAaRRiBsafom

sapi ens <220> <221> m sc _feature <223> sequence_ of
STARSERUOT> thetgapate it cETARG sl vgataeancef the UB6

g%%r&@e& 3 AL2GLIe5hR7 t 9N A O 1600 EHLAGESER the

cccatccc ctggaactca ggggactcag gactagtggg cat gt acact
120t iy crtscefFeggactvhged in aytiyades eEaclP geakonies
acttggcctc agtggactca 180 ggactagtga gccccacatg
tacacttggc ctcaggggac tcaggattag tgagccccca 240
cat gtacact tggcctcagg ggactcagga ttagtgagcc ccacatgtac
acttggcctc 300 aggggactca ggact agtga gccccacatg
tacacttggc ctcaggggac tcagaactag 360 tgagccccac
atgtacactt ggcttcaggg gactcaggat tagtgagccc cacatgtaca
420 cttggacacg tgaaccacat cgatgtgctg cagagctcag
ccctctgcag atgaaatgtg 480



gt catggcat tccttcacag tggcacccct cgttccctcc ccacctcatc
tcccattctt 540 gtctgtcttc agcacctgcc atgtccagcc

wWQowaged71&c accgcagcat cttctgcagc 600 acccccgarCI/EP2005/053251
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acacacctcc ccagcgcctg cttggéd@ctc cagcccagct cccgectttc
660 ttccttgggg aagctccctg gacagacacc ccctcctccc

e 6a5E o0t hERH R odo St 0RGE. {SPaLt oct LrvaY
GHGHHEFIGmEFYEPERAAHE FIJHR ggaaly gft egulgumargacicgt gag
gtcacacagg 840 %@%cgttaac ttgcca%c;c agcaact a

FHERCGYY c 28 gaPHAHE K COEt cEFHTBO0°PT et ghigont
ageggachd 9TrER? AEE (H@halchgcegtgetacthd tdveaeeCbggahe
960 gccatttatt tttttccaca aatatttccc aggtctcttc

tFRCG Y Paagugt AR abfy gl 320 CdERGeFgbE Teedgit ad th the
ag Cluelial) CebeasERaRN fHrlid0akCh . 40b§Le8URMN k)8 &hen

act gaagt gt atcacaccaa tcagtgtaaa ttgttaactg ccacaaggag
QRRgyeedgg>14aps a@@*@%@tw@%@%@@ﬂg gttty gents
LACAAGARYR BUCERYOHRA,HAC a8 4200, 83 9a8GI09Q5 days

atct gacct g ggat ct ggag gaggagaaaa at gt cccaaa agagcagaga

BEycreastechigyciia gomragay§iglbaaletAatprction in

t t t a tson,
a0 L-Sapagsien A0 gLaniynite sarcpligiiyen, e

goootagtegott. ghgt GREY trxafpsddent slonadatet dhe dff golrnggs
t Qfs%%tt%dlﬁght é%ﬂﬂs‘ﬂ%@%é@t (HE1 B¢ CagBGR 7
tggttgagaa ttgaagtaat tattgctgca 1500 aagggctt at
aslggytigt eesadt acviaen anetsayteag gifdest 2badgyytand tlgdcaat t

560, it at t { tCEL,6CR08 1 on.
S B e sk Bt b B SRR ARt e
tHextagcogithggftat c3 Y dfgtdgyst adggaabyeesf<degen, a

c i L 12 < 7
SRR 5o S ALLGRRS, B CL Ayl o
M st _tfeeat.9r €o01d2Biglse U e omoSEARGY 1 wdQ OBp G
aggat cacat ttaaggaagt, gt t gakga gcaccc
agtycyget & gﬁv?gt%?g%%%%g%g%%%%%fégggg?%gcéﬁgggg
gt ggotmginece ettglol g3 TARGH gygtageml 20 thetpoirgagr and

OLSa%C detdan0ane £ gacadens. dueeal gl go. ot gaeas! o°

! ggc aaggcaggga gcagaaaac y
gapptiatiidag taggytihe et ERHM girttidpogiyc exgrgsgraytipvels in
tggatttaqt tgtgcttttf tctt.gct ge_ 300
c éF?g%E &§9886P5¥%S%&6%@%5?%%3§?2ggggggg?%%gaacagga
oeeded @it .360 tctgtaccta tctgggecccg gt gggcetccc
ttgtcctgge ttccatctct gtctcagcga 420 ccattcagcc

ctgcgcagga acacatgttg cttagaaaag ccaaattcag cccttgtctc
480 tgcctcctct ggtctcatga tgtgcatctg ttaccttgaa

act aacc agtctagtcaa 540 tqgtctqgtgcc. aatfttttat

t & 3hRed, fE0not an Gyl pPebet ipreas
EatRt-gid srgelygheéaa t gat gggatg accacatttt tccatgttct
aaaagt gctc 660 ctctcccgca gt.ccca ctggtggtt

gcttt dithesget Byt é?ggﬁéﬁé‘e?gg g‘t’lé t gt fested
AACA GG rGbadt §0C ke RISGRP IR U Gadt 998-7, aggragegtt
780 ctccaggag gggacccggé)tctccttc%g cagt gcaggc
RIRRRE @Fgééﬁgt”@@ Yl X c E¥aksaghget 3).

U eA0a0! 616c489CH08 A9} 0 Gddtdd byO0peheend0D sTar
ggccct gggt ttgaagcagc ctggctttct cttggtaagt ggct%gtgtc
t ¢ beyesnyc g t96encaaf Eropg CHENferaddt dchREakekre Here we
géegsgtcecog%%t%&t GaLbagrAgeatid col 1f20-8a08c086dt .

gcgtgcatgt tgacttcatg atcagcgccg ctgggaagaa cccctgagcc
1080 ggtggggt gg ggct ggaagc agcaggtgca gtgat gggge

t gggt gccca ggaggcctca 1140 gtgctcaatc aggccaaggt
ggccaagccc aggct gcagg gaaggccggc ctgggggttg 1200

t gggt gagca caggcaggca ccagctgggo agtgttagga tgctggagca
gcatccgtaa 1260 ccccactgag tggggtagtc tggttggggc
agggaccgct gttgctttgg cagagagaga 1320 t 1321 <210> 38
<211> 1445 <212> DNA <213> Honp sapi ens <220> <221>

m sc_feature <223> sequence of STAR38<220> <221>

m sc_feature <222> (348) ..(949) <223>nis a, c, ¢

e . - ...



cctgtttcca tcccagcctt ctataaccca gtaacatctt ttttgaaacc
agt gggt gag 240 aaagacacct ggtcaggaac gcggaccaca

WQomeaeTIg&a ggctcaccca cggcat caga 300 ct aaaggCREI/EP2005/053251
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acaaggactc tgtataaagt accggtifgca tgtgtatnag tggagatgca
360 gcctgtgctc tgcagacagg gagtcacaca gacacttttc

tataat.ttct t tgcttt 420 gaatgttcaa gtagaaagtc

t@§£§£&é§§aéﬂa2§3§£%§% caattgtata ttcatggaat 480

atid lpgaae ggge:ﬂaiafja??@ﬂggﬂ?a Uaghggpfrmeﬁictggatgg
t

R e Tpae b T a6 R Rbber b al i vo- 79

cag aaactgTathaciatenrtQaaygraszahchasCat al sio aar.alocgt/as

660 atagttacat ttttttgtgt gacaggaaca gct aaaatct
Rt AOPeE (HBRBLERT S R AARGAbAAEA SATPITyH: (using the

apd P LRYC KbalICab gak fit aGatdiagat €odrepUged Othd 8Qiciferase
ttcttccgtc cccgeccacge cttcectcectg ggatggggat feattcccta

ey tiGt C5e8%6 PhgyaRtd R IJREOMO§EAGE

CEIAa8CH 28060889085 difqanatca 900 gacgcttggg
ggccggct gg gaaaaactgg cggaaaat at tataactgna ct ct caat gc

IR TG GCAGRTaBAGRRE B IC AT S§EE THEGHa ket LD - NO.
Cf£fcaggpgg cttccgegat 1020 gtcctaggtg gctgctccgce
ccgccacggt catttccatt gactcacacg c ccgcctg%C1080
T FAIBCCCgRAEEEReC AT CEFEA R ER R C T gagco

CROCLLGORG 1549 cLol agrgaty QQFQ%%QQQEIQSS@%&HJ_C sites
gyadgct ggg ‘cct ggggacc caaggttggg 120 0 cggggcgcag
deyturgdet meadggplecectonbymdadicse Fhat gagei e hRTddaggde

1200 £99GC900CH-A0! RAJLALS IHIGECCEIRKED! 98L& GG a new
ggacccgaag ctggggcagc 1320 cact gcaaat gcfgcgctga

cericpmatfyd Iffgegtecrithimathy tltimkeat DHagatha 380

a cgggt ; C C C
e R e R o
DN#EHZB&E.E@mﬁlsapdeﬂkﬁmﬂDﬁJKZQIﬁenp§é3féa@k@%rpﬁgmyier-
S nece T <4 t t

%Z%J% ét ?Fgg\ét alIQ‘gaa ttlgJ S oter Egtg ghsia
gamag&nam@cemkptomoaerﬁ@ﬁktCﬁﬁgﬁTéﬁéecagementtgﬁﬂaadéh

0t iaghgiaaied: SR LHal L8045 PARAARE votn

t Kiprah giztd Balcdcatiaesgto gp:tamttg actdggabtcthe egranadn aa

240 aata tattt t g taatat.atat acatac
SRR BEBS¢ of YO drarap o aeh, afGfents
gsfemai ,agmARac ahdt araregtacat gilatceaic Acabatate36the SV40

t _at t at t at t at at t
e 20 "RaEY £0 (T ET ot (1SVELR | PEdap( aig cpet dhd

axﬁdnhga&gigag@gcbttastatatgccag 480 gct ct gt gat
gaat gctgga aattcaatag tgagaaagac tcagtctctg cctccaaaga
540 gcatcatggg ctaggtgctg caacgaggaa ttgccaactg
ttgtcatgag agcacagaga 600 agggactcaa ccagccttga

agaat £Agyy cgagage! toll auagch aatitcegiigt gcct gg 660

ggatcacatt gtttc cagl aac a ca gt at
g% (8555367%6 5383 g%%f%.?qﬁkﬁggghggggggta cadeﬁ%'éi)
t agct eanifRdtagic hgaagCeRgaealyt dtadnt8dagatagégagte

tt aagt gat ggc a tat aagaag cttga catg c cl acag(
e R R N e R b
tgmgmuyﬁyﬁétb&gabéekﬂan9@@mgﬁﬁ@gagaaa ttataatact

aagt agat ag actgagcagc actcctectg ggaagaat ga 960
gacaagccct gaatttggag gtaagttgtg gattggtgat tagaggagag
gt aacaggca 1020 ccaaagcaag aaat agtatt gatgcaaagc

t gaggt t aat tggat gacaa aat gaagagc 1080 at aaggggct
cagacacaga ctgagcagaa aacgagtagc atctgaacct agattgagtt
1140 act aat ggat gagaaagagt tcttaaagtt gatgaccacg

ggat ccat at at aagaatgt 1200 ccaatctccc caaattgatc
cacgagttca gtgcaatgcc aatcaaaatc ccactaacaa 1260
gtttatttta aaatgtaaat gaaaatacaa aatttttaaa aagcaaagca
at attgaaaa 1320 cccaggaaaa attaggagga cttacacaac
ctgatctcaa aacttaccat tatcaagaca 1380 gagtgttatt
gacacaagga gagacaaata gataaacgga atgtggtagt ctggagatgc



act aaaaat a caaaaactag ccaggtgcgg tgtcatgcac ctgtagtccc
agctact cgg 2280 gaggccgagg caggagaat c actt gaacct

wWQo@anet7gea ggttgcagtg a 2331 <210> 40 <211> 1PCUERDLZ053251
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DNA <213> Honp sapi ens <220#9<221> mi sc_feature <223>
sequence of STAR4A0 <400> 40 gctgtgattc aaactgtcag

C aglgtgaagg cagcagat ca agaaagcact ccgggctcca 60

Y cct tccaggccaqg ctttgagcat aagctgctga agcagt ga
Glofct «ccapecn oti L gagent cagsigeign, Loagses
gtlt-gast teat @aEtRAE IR YacgagaggacdSbiggagiscd@gthe same
tctctagaga gttgagcagc tccaqgcctta gatctcc tcttatgcgg
Paggr SEEBGY (STLE (st G ARCGCHBFE cE Gy Ciaiigen 1S
GRAagt aaradctt CA90atkGi ndRR 1t 89098 86m0 B8t tiHtr@8m of the
tgagctttcc cttcaaatac tttgcaacca ggtagagaat (360

RgegRc agfren it STAR S4EPERE Feacaknad Redtaegchbe

bbb 928n 4200 838 Bl ARAY skadabt 8eshs &t ididzag
atactgtctt catgcgaact tg%gatcctg 480 tttccatccc

agtdvesian aaeerirf arbateeriiyvt sghadlk Y gdh§agaaARe

A0 sa6a6cl99t 51 AA0RACAGAL A FAC BHRAS AR LAGIE!
cacccacggc atcagactaa 600 aggcaaacaa ggactct gta 1
els,

trmagter c gt prggeatytipn sroryegdgac ghe gederiutd
gltrgﬁtc%tt%? %%@ggﬂﬂgé LRL3G389Ca 6t Hi L Slalamalidet t aag

tgctttgaa gttcaagt ag aaagtctaac attaaatttg

dtlicgkacaat ITngtanarazhs wWigaatIhRe7788s t ghrrpdedween the
t 3,49 416l .90 gdaAga (caractbl ke
8%%’%1%%%% 8ol 30EE B Ao ek ile atg?gtgaggt tgac _
caoat gacdl 8axguht Hra @O0 rodt agadaget brmctipgt tSFARET is
ct acagtga ct Felo) .
5 Caeaeh PR P o eas 1 A% 2METE, gion smawe
artd $a@Rad, aas ce¢ hhaap 2@ raeastiatapresseatalemsmts, as
at agccct ca t.gat gt.acat t a < 4 1>
12£f§¥ c%ﬂ%@ ﬂ—vl%(?m% atgi%téﬁé ’<%g%%s <%‘;2l(1)a§’ 2008}
m sc_feature <223> sequence of STAR41l <400> 41

SHAAY, SRALEAAIN IR Gl G CEL AL, LERAYAY!

acgt ggcgct gcaggacacC aacatca

aexfirddstioa lévéelgabasstaddayttagoafélbed CHR ctaldes -

C ttccct ccagctctta. cca cc taagcct t C
1%’8%‘@?“@289503% ?%%W%%gt;}bagcgg%t%gg gg%g%%é%ggoa%c@%%%g afia
B AR ahfjanagggahé aatp 243 igac degedgcoft GoeaMgaaibody in
accaa CC caggaaaaca tgattgqgatg .gagc 300 .
JH Giidte fHgERTt GratTHe Ao cdlt REPeat gagte TrERealBieh
cdgagdaalkdg t860hgaag cCgodda Jgc chadgec Tat dchgcoample we
agat gacaga_ ctccgtaa aca atc 42Q cacagcaga .
t@%ﬁe@aﬂgﬁtBFF cg%?%%%a Cgoi@tcg%%c EE eéafg ?ﬁaY%%gp ’god‘glé”d: 45808t
48490 Geagaaay @H@ﬁalb@tiétiglé"aﬁ@g@hdgmaggﬁa@}&ﬁi}@are

at cagt cact aggt cggcgt gctctgtgac tgcttccteq., .
t%lgaccteghopgoaﬁg%%%aw- g”&%t”@fé’aédmgif:@?%ﬁ%%cs%](%tlon for
dicacargrabl gt @gtker ccct aact gc tccgt agat c acaacttgaa
ccttaggaaa 660 tgctgttttc cctttgagat attcctttgg
gtcctgtata ctgatggagc tactgactga 720 gctgctccga
agPaccGaac ndadMagstea ctaaaccaag agtgcagttt gtacaccctg
780 atgattacat cccccttgcc ccaccaatca actctcccaa
tPtasmiggcc cct caccctc 840 cagtcccctt aaaagcccca

OREC ARG H99ACABNAI (Bt CRGENt 4 st aghieecans &MHtrol of
actttgggdg gccaaggtgg gcadatcacc tgagggcagg aatttgagac

cleltg diEfapronebesacnd gariial ashder dfec EeeE AR t sRBk ance

L aeanaat La %gggggwnéé 951034310202 €4 9GhRRL Gfc-EpcaM)
cagctacttg ggagggt gag gcaggagaat™ cacttgaatc tgggaggcgg
1080 aggttgcgat gagccgagac agcgccattg cactgcagcc

t gggcaacaa gagca 1135 <210> 42 <211> 735 <212> DNA
<213> Honp sapi ens <220> <221> m sc_feature <223>
sequence of STAR42<400> 42 aagggt gaga tcact aggga
gggaggaagg agct at aaaa gaaagaggtc actcatcaca 60
tcttacacac tttttaaaac cttggttttt taatgtccgt gttcctcatt
agcagtaagc 120 cctgtggaag caggagtctt tctcattgac

caccat gaca agaccctatt tatgaaacat 180 aatagacaca

4 a4 . a4 .o . .4 T



ctcatgacca cattctggta cattgtatga atgaatatac cataatttta
cctatggctg 300 tatatttagg tcttttcgtg caggct ataa

w@2@baogiat gggccggtca cagtgactta 360 cgcccgt aptT/EP2005/053251
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cccagaactt tgggaggccg aggcgd®ft gg at cacctgag gt cgggagtt
420 caaaaccagc ctgaccaaca tggagaaacc ccgtctctgce

t paaaat aca aaaattaact, 48 acacqgqt tatacc

o e foPERaL b tpe A e L T R o the

:zﬁxglﬁa@&ﬁt ag rggge@@@@ ggéﬂ@tkggta@atgtREsg aeq?éme gaeatitegddy
ccagcc caaCaaga C aa cca C a aaa

oot 2Ry TR GABT BTt (eth Ol CEB0PL a1 3t g ge o

t gasaariila abaagt gés GweEaalildarel oht 3ggublismidccat tsah
720 gagggtgtcg gtttc 735 <210> 43 <211> 1227 <212> DNA
<@ FENNgE i Rahpt ERRS CoBRL b P thies EWP o GET @5 LR InItS

SISO € <A e SHARASE F409> 13 tarAbAg2LE pBsaRBRAA UB6
aagat aat gt ctgcccattt ttccaaagat aatgtgg

tga 60
Ry JaPagaogaganat YRS trratatec bycace HAter 1 A da

UGGl Poncld?) agRob aci @R, 96F Ga0988e pLhahi&COPRET was
gcdggcagaa tgtgcaccaa gcacctcttg 180 tctcaattt
cetpeahdpEveengehat Y86 grrd it proag§ert QEB%A%t%b%ﬁ@ga
Zﬁgh?quﬁcgttt tgtacttctt gctttagcag ttcaaagagc
agggagagct’ gcgagggcct 300 ctgcagcttc agat ggat gt

ggt cagcttg ttggaggcgc cttctgtggt ccattatctc 360
C?E&E?%C&Eiogﬁ%%%L%u}gtéf Getd ¢4Git gt ctgg ctctecatge
cttgttggct 420 ccaaaatgtc atcatgctgc accccaggaa

gilz¢ (Rycmgeglenater cOvary aatlgdtingsGEPrEggcfATEC CCL-61)
LhealLaa6G ALA00NA! Bul LOH 2001 2288665808, A00ARF002
5 ggtagttgct ttgggagagt ttggacctat gggtatgagg

t aat@gacdd Oagodméd t end GOt digat (t-§ gggabhcf@x
té‘&fé&{ag%c. %?10%94%%98 ?Et&&?scea&&i%t C8§LE0996F0r both
gaaaacitta ttccaaaaca tagtcacatt gaacattgtg gagaat gagg
gaehe@giaay ma2Geagguest agrd t timtcardtrestgghegeteth

gl ct at.aaat a ac C 0 :
C%?ig??tlon %?x%ts w%\%% g:g%%tgritgal t?l% Eﬁgéﬁi‘é%édlum

gaca agt ¢ cdggt gotgatttaa aaattatgta

8d0mt hitantdogtstlly .ggaat dénge £ ggagotaatsdgetgoggcaseein and
tcatctgget ttttatttag, 900 ctc tt g .
R RGEITEh vigh: AgpA0 =2 thf (ERIEO el Fyperection
chedtirnt oG Yageqgyt oottt cabyuicts emtregagayeted gt cagcac

cttgaaatga 1020 gtttaaactt gtttattttt .aaaac c

t& Eﬁiﬁhfﬁ? Yg&gtg?gst?g%%?tEﬁ:D?ﬁ§§§laﬁzca§%%?%

atgubi i garcagadisbgatédt god gotaaef girgdataaat-vethyggacca
1140 gtgtctct agagttcati taqgcat t cagcct gt .
GELGETY 0 GIAdEoRTGe 1950 Haat adt 4T BAsgerTrcdr Zeoein
t g8t PO-IRZAn<210> 44 <211> 1586 <212> DNA <213> Hono
sapi ens <220> <221> misc_feature <223> sequence of
STAR44 <400> 44 cacctgcctc agcctcccaa agtgctgaga

t kegapgaaa ttttcatgga gaggggacag 60 at ggagtcaa

15691 17 oo LRALt BOAB GG e Gition Cha ChE apat £y - o
t tgRgeaai dHaragbetadnd SOTHYSACEIGERA BeelvbbhJgke UB6 and
acaagaaagc cactgtagac t at agaggca ggat%cctag 24

0
aEMY. RERTRQL R CEGEL BB Latt t T tHARS Y g LHRt CPLPRLRS AR
t £ R6EEI L1 BR0 ahti bely alked MR A ARIAGAL hEiA§Aan anti-
tatatagata tagatatata gatagataat 60 aattgt cat ]
geenaat kHa agtidodidagThet adtafda oft &gt §B éat BEPRIG LD
420 o9 97 AGAJHACCCRIIARG HAC GHAlIR Al BLERIISBARGT
ttattattat tctaaagtag 480 ctggaataca atgitcaaag
gagat agt gg caggagat aa gtttgaattg aaagattgag 540
gccagaacat aaagtgcotc ctatattata ttttacataa ttggaacatc
attgaaaaat 600 ttaagtatta tttatgtgtg tatgtgtgtt
ttatataatt aattctagtt catcatttta 660 aaatatcttt
ctgatgtcac tgtgaacaac agat gagaag aagtgaatcc tgagttaagg
720 agaccagctc tctgattact gccataatcc agggagggta
ccat aaggat ttcaactgga 780 agtgaatcca tcatgatgga
gaggaaggac agggct gaaa aat acttagg aagtagtatc 840

agt aggact g gttaagagag agcagaggca ggctacaggg gttggaggtg

__________ o o, o g, o -
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t agt caagaa tacaaaattg agtagctaca tcaagcagaa gcacatgctt
tacaat ccag 1320 cacagaatcc cttgacatcc aaactcccga

agggtctcac ccgacctata atgttdlttt cttgatataa atatgcacat
1440 gaattgcata cggtcatatg gttccaatta ccattatttc

ctct ctt agctatccat 0 ctaaggggaa tt ccaa

AT vroc b PRLae YRR Agd RRgenrag 1 1S after
aged i Ae@@a oht. aggacccc aactca 1586 <210> 45 <211> 1981
<212> DNA <213> Honp sapi ens <220> <221> m sc fea{ugg
<223> e (RBHEESHt ST 5 CRLGAP T at FVIVed ©

0gd adaim@Fcatibal Aath tiKd AP TPELrbLObBEEm D | tIegAag
60 atggctgtac taatttccat tcctaccaac ag%gt acag

gieteqitian wescRaEAPERed 0! it £ICRECa & PEAR cPF cRyronycin
t£iddd ! Hraaabages et c daantgirvakeagghgrévdS80 when the
atctcattgt ggcattgatt tgcacttctc tgataattag gaatgtttat
gt 1eqttien PZRS SHEE atet ghRCHRREEt it §legipat Freirrtion
LGt 3ot bekAathEt nddBetdat it ;300 chbt ARt BRGse
atagtttttt tcttattttt gagtaggttg agttgcttat atattattat
3eonditigagec edfovad copbY GO AHRS tRaguadivet izl have a
catid Ot Q00 LhE Sht pAL A2 dEIAtLALG RikCt Lt ce
tgtggaaaag ttttaagttt tatgcagtct catttgtgtg 480
ttttgcthe treguilyecelse shpatdmictingoagasahien a2 agthi? sy
Cﬁggtagtb(‘e%tefﬁégaﬁcégfgéﬁ%n LGl En%%eggt, RAI A and cmv
ttttacattt aaactttaat tttgatttga 600 tgcttgtata
apgeyTEasa thasagreanlated tunstorearc egtadgyys gegaytagne
6 t C t t t t C :
T gt (T P o podatas PRel facaporate 1
az dgbodicactdgaett feshiaraggttcta tatccctttg 780
tactgti.tt a . t t t
Lt agd 11 G346 PAaT a0ROTT ! QOADLESay CRALErbart oif
CBTARGIH @ltastgtdt ¢t blachtwithzmgait tOQ0 sgotet gzt gonly

giccagat ct. tttat { tagca a e
L
t afit cdlgireig sat tvpeht thyg 4OPOYtiage attegaucacti sthaglm. This

atactaattt ttgaatccat, caat ga _t-gtttct .
COPSHE Tt GreeaeRrT B O T Sat PACO Gorar T Bt Felly
af gt apddroti Fyi4Q theatggtet irgaaTARSSt thhacisctgtmonsible
tittatatat .ttatatatc ttttgatt.c 1200 tatt at aaat .
R o e o e e e e P
1260 PR GTatagat @lhtbgt BéGidegatitd tUpcaandt auy aacototers,
tattgaattt ctt ca 1320 tataaccatt tattttg .
GFETEEN g B OUCPOLoGRET 1 Attt FPATEPPCAr JHERS7 1o
agaReChg ,acaabat tacwliTtdmetive atlcat gbghazeédd i tditdc
gtctttgtct 1440,%“8&?: aact%ttct%}ct a% gcagttacac c
ab REY T A&t Cal't't &R AT Y dtHt™ £506caEat R at ™"
t1 %%%@teg G tGaht g&t bYsrREACLd tdoma gictgbaaas Cnd ggetaiidsa
60 tcactactct tcctccaata caggagtcca t t ggt
LGEbE R Ve PERC A§oTb Y0 | CEARITOAE GHEEOBOTY
aggttctctt gtgcaagagt ccgtggctct gcggagcaag 1680
agttctccag tgccttagtc cagggttagg ca tggg gctccttcag
t agct tHRSE P% légg?ﬁ%ﬁ@%g‘lﬁ%’i%é’%%g‘?@f%?b%r
J£RGYRH NG AGI3hI 29850 BOP M LHAC ELBAN hatas6s}ag
cccaggaagc gggggct_ ag gtcct ctggt, gccatagtcc aggctgccgg
186Pr ey dgivelet ép gt ces b By ciic 49§ PeE 4§y gk,
CLOGIL AELG 19TLIGGILACH 920 O1.56A0001.9 cagrhagpaca
ggagt cct gc ggagcagt ag tccagggcac gctggggegt 1980 g
1981 <210> 46 <211> 1859 <212> DNA <213> Hono sapi ens
<220> <221> m sc_feature <223> sequence of STAR4 6
<400> 46 attgtttttc tcgcccttct gcattttctg caaattctgt
tgaatcattg cagttactta 60 ggtttgcttc gtctccccca
ttacaaacta cttactgggt ttttcaaccc tagttccctc 120
atttttatga tttatgctca tttctttgta cacttcgtct tgctccatct
cccaactcat 180 ggcccctgge tttggattat tgttttggtc
ttttattttt tgtcttcttc tacctcaaca 240 cttatcttcc
tctcccagtc tccggtaccc tatcaccaag gttgtcatta acctttcata

NN L oL oL L a o aa o a ey T T T T
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tatcaaggtc tgtccctgtt gtagcatgta ttagcacttc atttcttata
tgctgaatga 720 tatactttat ttgtccatca gttgttcatg

cactttgggc tattaagaat aatgctdctg tgaacaagtg tgtacaagtt
840 cctctacaaa tttttgtgtg gacatatcct ttcagttctc

TRl AR —
ceagagtigieasealsibhaarathetigi4hn drgpgdahtcenatys tef case

e

t eg6RAEREd AXAPFRRGCETHRIEK Qasint Jateagii-gaegcct agt agt
1140 ttgagaccag cctgggcaac ata agac cctgtctcta )
cHARAEHIAN T (AL RFAE E2BDP AR eggtgfocﬁf‘gﬁﬁaﬁtan units
CaRra641 &Y a1l HeERYChAdCH §RYaAUL 10a3088A8ed268ch that
ggattccctg_agcccagaag tttgaggttg cagtgagcca tgatggcagc
abPhER REYt1iN IIG £986t §oEEEttehgadt 29 cEyPeFLment,
agﬂga@ﬂ?@@sﬁ%?%%@sgfggaﬁlgé‘tlﬁiév}% tikfacagkins are
ttcttcttgt tttcttaatt tcatacttct ggaaattcca ttaaattagc
1R4acedgemctdficrengasreheic @gtd tf%gltec}ué@lsg ggepgetively
aglatgcal, gatatsgaataqlefl faseatifalilrakcaaagt
tagcagatat tgactgttag gtgccaggca ctgctctaag 1560
cgirabbaperumtat scdeascdader thelge iactedagmerkarst tbe
aghggﬂgsggxae@%%&ttggﬂgggﬂsset@@ﬂﬁaé 339933t aga
ttaattacat atatagcata gggtttcacc 1680 agtgagtgca
gEvngaaticipns qfcdgese veriagieng aneaamdgcag t act aaagat
1740 gaaattactc taaatggtgt tacttaaatt actggaatag
gtattactat tagtcacttt 1800 gcaggtgaaa gt ggaaacac

cat cgt aaaa tgtaaaatag gaaacagctg gttaatgtt 1859 <210>
4 %?%ﬁRE@A <213> Honp sapi ens <220> <221>
nﬁ%gé%%g?%gg%gg > sequence of STAR4A7 <400> 47
atcattagtc attagggaaa tgcaaatgaa aaacacaagc agccaccaat
a acgt 60 t . t gpagga gt gaa

ggg ga%gﬁgﬂgggggggﬁggggé%cgfgata%%ﬁgégﬁ%batggt

agaaal ghsit radaytdegeagontath ghgabf mamcdgttot §’ tagt ggct ca
180_gaaggtt aaa tatagaaccc ct ot ccC a

ag%’%g%% (] gnco ln§9%0548}é%13%}.e ngﬂae d §8B85, an

e
ggc accccaaaga agaaca gaaat cdaac

‘agREgS) t 4l atstcanti et hgtBge al te@ctddrtfeacang0feocin

g agCCaaaa g t aaat a, at ccaaccat t gaacaa at at gt aa
RS AR LA BT GPRERRE T hoHAT (s FERRekLcar e
ctghaasahen QgEAC alacathet 5Yal aged n kX mdloaedatatninator

280 Dha: t D et adPegra e o AT gL agacr 0

t dagkcrpal te Sl C a@YAFJ CoA0ranngt gggat aggaatcgcg

t t t t gct tget.t at

P e S Wl e 4Lt M
gbEgght ativ GbAREC ClrgbOnaad adb At dga Ringeeatyggls STARG7-

gtagacactt tggtt aaaa ttcaaaé%a 720 taaatatt gt
gf f%@%@%ﬁT%ﬁ?ﬁiﬁ?&cgc ag=a3th cgcacagcca agceccacat g

789 eeAgtEidtad aGCRYCBUL EFEtiERtdnd WGASEHEEM START
ctgaagcttg tccaatcttt 840 caaggttgct, gaagactgta
t§

eHgRARY e TATPEst Fogdanhgkt Py FRgstapet. The
gaghaggpagh Ctd gpgaale ¢3CasiRel OTRCCCIIFAGIRaeeanpaact
ctgtctccca 960 tgctttgctg tcctgtctca gtatttcctg
t §aecAERRt (PMSTARAC Féghgacttt 1020 gt acct gaag
gggttcccag gtttttcacc tcggcccttg tcaggactga tcctctcaac
1080 ta 1082 <210> 48 <211> 1242 <212> DNA <213> Honp
sEpgend. <IDARS kAMpxoifes cCHE ad i e BHCFPe gepneasdpn 10
STAR4A8 <400> 48 atcatgtatt tgttttctga attaattctt
agatacatta atgttttatg ttaccatgaa 60 tgtgatatta
taatataata tttttaattg gttgctactg tttataagaa tttcattttc
120 tgtttacttt gccttcatat ctgaaaacct tgctgatttg
attagtgcat ccacaaattt 180 tcttggattt tctatgggta
attacaaatc tccacacaat gaggttgcag tgagccaaga 240
t cacaccact gtactccagc ctgggcgaca gagtgagaca ccatctcaca
aaaacacata 300 aacaaacaaa cagaaactcc acacaat gac

T T T 2 4 4 444 o4 o 4 4 o4 o4 aa NSNS L L. .
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cgctgtatag aaccaatgcc tttattctgt attgctgatg gatttttgaa
aaatatgtag 780 gtggacttag ttttctaagg ggaat agaat

gacattggtg tgtcatttct atacca@ctg gctactagag gagccgactg
900 aaagtcacac tgccggagga ggggagaggt gctcttccgt
té{gtgg{l tc tgtagccatc 960 tccagtggta gctgcagtga

&5 Et gcagtgccga cagttctgga aggagcaaca 1020

arreg tn@Rint bfC ageageBUEP afil@idlgayg gat caaspegdatiygaatdag
ggaaat.aatt, 1080 ctggaagcaa t.gacaat at.c agct gt ggct.
FOGER §oaBarhEbaoror e goiG 2t pHoc S LRI Faein CHO
gesIciagt agt cy@t gghtean; tH0EIRREIGCAVCT Bgaap] Heacajd tcc
1200 t cagcaccgg ctccagatgc tgagcttgga cagctgacgec C
1DEEEE iR regsion 1 Levehs @b e PRACCSPBLS koSS &iadwd-©
L2053 2Ly 1ei sc_feature <223> sequence of STAR49
<400> 49 aaaccagaaa cccaaaacaa tgggagtgac atgctaaaac
cagaaaccca aaacaatggg 60 agggtcctgc taaaccagaa
%ﬁgga%ﬁa%%AﬁkgggﬁgigéeQQhﬂﬁiQﬁéﬁeﬁcagﬁéﬁﬁchﬂfgésion in
aadacaat gg gagtgtcctg ctacaccaga aacccaaaac gat gggagtg
acHp gatldsza baOecaseafagacr, Cadaacaawdthgablgaogimoter. A)
ct aaaccag aaacccaaaa_ caat agt 240 gacgtgctaa

odét BaadtaRe iy -gag gt gct aacac cagaat ccat
300 aacaatgtga gtgacgtgct aaaccagaac ccaaaacaat

gagt gacg t gct aaaaca 360 ggaacccaaa_acaat gagag . .
tg‘g%ﬂ&gt CIS%P%%&é@ﬁﬁ‘a’ﬁe%c‘é%%éjé%éﬁengéég%ﬁa%ﬁpmlon in
L&l aaa3Ge ggaacesapdgacantguoag bdat abgchfrmagsagaaac
ccaaaacaat 480 gggaatgaca t gct aaaacténgaacccaaa

a

RENYFraa et HB§agPPRr e b tHagféRo328B8t acat ttt g

gt cacactct caactaagtg agaacttgac tgaaaaggag gatttttttt
600 tct aagacag7 agttttggtc tgt c_ccccag agt ggagt gc )
ARyt GTAREt c 4L eEe S 60T thddggc & Eﬁgec?&w@swn in
ObiC a0 Cea 1t ChGREISS FLAJCCE Ghfe Bt 84CHBN. @Qe11s. A)
gaat acaggc acccgccacc acacttggct aattttttgt atttttagta
gafatGrgael788)t 6EABEAtEV + agcaaggat ggtctcaatc
tcctgacctc gtgatctgcc cacctcaggc 840 tcccaaagtg
ctgggattac aggt gtgagc caccacaccc agcaaaaagg aggaattttt
Wy ashgcTARSET tapggyag i oatdgjtvent 28aGEP aagetession in
at gcaat agq .t cccaacaga 960ccaaaccaaa ccaaagccaas -

0 S o B3iEata Ti acralhs POYadn DTS b fptlsy 2
Pl GHTo13187 Biee?lBridoo sapi ens <220> <221>

m sc_feature <223> sequence of STAR50 <400> 50
caaccatcgt tccgcaagag cggcttgttt attaaacatg aaat gaggga
aﬁf&.cef.a%“m@%?ag{i%%@éé WEAld 499820 RaFH9ER8A%k sion in

agagacaggc gtcattttct agaaagcaat 120 cttcacacct

FERFI T ced lgccanegas iy cd.caed oqut énckBBR- Cacldasat ¢

180 agl0achgt 9, t ghggarabgs cotgtgcat g tgtgaaagta

tgagtgtgaa tgtgtctata 2 tgggaacata tatgtgattg

tatgtgtgta actatgtgtg actggcagcg tggggagtgc 300

LAl 99009801 BL0BY. OLIARS A5 <Al 88EARCL. LI 43

c ggcggg aggcggaagg ggagaagcag caggctcagg

t CH@gCIc agd 1gadoc tgghanggaaactidtha a420haac8 TR gekement .
ftcctcct t cagcg cctttct.t ca cagagct c

SR S W B T o O R o

geeldt HClagel ghggagdioeted agagugiet gTheantdgagly the

g aat, aaaggaa cccacact, .gaattccact 600

t %%Ettcgécpc & nggc t§ ggiggt%‘gc%g‘i 3@86 3 Og &nggﬁﬂ‘g%mét et ca

t ddomiagt $066ayEt geegyCathraAidtaaact Aft sVi@gCaitrol,

cagfttcccc _acctgtaaaa cagaagt 720 aaccaagct

a%‘g‘{q_c%@%%aéygb@gﬁ%l{é/gg‘t d%aég Oager F@fa%g‘g]t%\’é’;(og"cact

780 tagaagaagg tctagggtgt gagtggtact cgtctggtgg

gt gt ggagaa gacattctag 840 gcaat gagga ctggggagag

cctggcccat ggcttccact cagcaaggtc agtctcttgt 900

cctctgcact cccagscttc cagagaggac cttcccaacc agcactcccc

acgctgccag 960 tcacacatag ttacacacat acaat cacat

atatgttccc atatagacac attcacactc 1020 ataccttcac

acat gcacac gcatgtgcac acacagtcac tcatttctgt gttggagatt

A NN N o

e . a o o
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ggtgtcattg gggattgctt tgaaaccctt ctctgcctca cactgggagc
tggcttgagt 1500caactggtct ccatggaatt tcttttttta

cagggt ggaa agcagcctgt tgatgt®gaa ctgcttggct cagatttctt
1620 gggcaaacag atgccgtgtc tctcaactca ccaattaaga
ccc at gt ggcttg. 1680_ga cacat gtctggttat
N AT TR e IEE R P

gaat gt caaa gccatgagat aaaggacata tatatagtag ctagggtggt

oF G by a bk HRLRESE Tt (G M 600 g daRabi o of

tlglg%l AEFI0C drita@egCaa escact gaad Al skgt khgplgCaagit Ct

tccaggg agggcttct g ggg cagct gga

gttt &OFEEEYEES 198 @’gég%%\%g 386188Fﬁta%8
99&1999% 9GahRaaA87 2985RaaER S I aghdakbat ag84P1anking
at%g% tatg tcatgggaaa agtttggct ggaacagagt ttacagaata

tPG0 aB8&chA %a@@ﬁg YaEPREGREERTLON 15

coACA ] & Q/cRE19aa0atag0d it ZL6Q,80babaga8fon level
dcaaaatcca tcCtctatgg acattttagt gactaacaac aat ataaata
2090the sk @plgaigsaaaagcet ¢ aaaacat gcc aggcact at't
atttatttat ttatttattt 2280 atttatttat tttttgaaac
agagtctcgc tctgttgccc aggctggagt gtagtggtgc 2340
gBigt cHyctSTARA g 12385t <an (enlsncex] PAOQ%QQ, <ghosemp/STAR
<213> api-ens..s 2 £2212> 44 f.eature <223>
séq%é%ggr%es's%]ﬁ%%xg%g% §1 tca%:ga{:g%%flgsé caccaat ccc
ctgaccacgc tttgagaagc actgtactag attgactttc 60
L3250 pROls oAt LACLaoGE e 1ald ARAUCERLATRELEGRY alt
atctagt aca acacacat ac aaat at gt gt gatacagt at
gasbetssien tleyadat angstgblntammms fERGeda§ibacadls - See
a tc t C c

D6 T et gate ThAGISct LT Ban e ARk fe ppheanitly
t abti-sBEpQAM g@ag'afaahaa;n%ﬂchamcamh& a;atatmat(LCH, each

a fa t It tgga

a?a% X{lcﬁaa ro Ottt :“gt %gda%%%g?%ac%ecg% C?gt% cgaﬁe?%cat aactc
t stleatat e Mk@tragaaet dsimaltdrteatuge sleaat:tuaaauas used
atgact coca atttecceee tect caacot 0 ga

§¥f%? m%%%: g cons ag%?thih % st a8 ént

ét &e"g gc ccaCtctaag t P3CET cacat
Séelammsggmaiet floginglt; t BY t bamge oaagtsmgtctgadctggsmam

tcattt taat tcc, 600 t ttt ac

aPRGRETAC DS CUCARPPUPUEET cants (HF adBredagt o Body
666ﬂ@éraﬁltaft(:|ain d_g;t @t:gtsaheedicmqiq/tdegldﬁhgt CK&I].B) average
cat c ctca t.ggacactt g 720 _agtigcttct acattttagc
tﬁf?é a{%tg’ §ét gh?gg%c‘g‘f]g%bwt Jt at aaat a 780
tctcaagacc tttttatcag ttttttaaaa tatatactca gtagtagttt
agc atta 840 tatggtaatt ttatttttaa tttttgagga
a&%@ﬁ% ccttttattc aatagtagct 900 ataccaattg
acaat tggbartt 0tt ¥eban Fagdgoat &a Yygichciigaken,t Bt ccacat
9B alhecet.gag actd %tckéﬁnetrt Cﬁggh@‘sb) A WLt L fong

tttttttitt atgggagcca tgtaatgggtgtaa gt a
t athanegrt &= tleGeEe g’é’tsttf?i‘j‘té’lft to crEedat i cra xme of

oh@airgtlesngeabel ald Cceal %gcsmtsatoggccat ttg tatatcttct

ttaaaatat at ctc ctt t ga .,

at t at g 3%1 S‘hllé? g%g ’%%61 § iﬁgﬁ c‘tgl >
aehimctcbﬁ et ahiaaincbeta-tgapbalgaiomanams geamat att c
LEAQLELE L GALGA 6 AGAAAELOE kAL LEIChE {00k 2l
atcttttgat gctgttgtgt 1320 ccagaattga ttcattcctg

t pefittient of fpcét eadtugacett'caafast "ddagtiddg 1380
accctagtgg tgagtgttac acttcttata gatggtgttt ccggagtttg
ttccttcaga 1440 tgtgtccaga gtttcttcct tccaatgggt
tcatggtctt gctgacttca ggaatgaagc 1500 cgcagacctt
cgcagtgagg tttacagctc ttaaaggtgg cgtgtccaga gttgtttgtt
1560 ccccctggtg ggttcgtggt cttgctgact tcaggaatga
agccgcagac cctcgcagtg 1620 agtgttacag ctcat aaagg

t agt gcggac acagagtgag ctgcagcaag atttactgtg 1680
aagagcaaaa gaacaaagct tccacagcat agaaggacac cccagcgggt
tcctgctgct 1740 ggctcaggtg gccagttatt attcccttat
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<221> m sc_feature <223> sequence of STAR52 <400> 52
ctcttctttg tttttttatt ttggggtgtg tgggtacgtg taagatgaga

waadgheTaha 60 cacaagtatt tcagaaactc caagt aat apCT/EP2005/053251
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tctgtctgtg agttcacggt aaat adst aa 120 aaagggcaaa
gt gacagaaa tacaggatta ttaaaagcaa aataatgttc tttgaaatcc
180 ccgectt ggt tift ggat tttc
ageat GOUEH T A0t okl ZA0"Yeadtortt o P ALy T ageateriaation
coftdat thickent bagaadobir catsgl éoer .cProt aftttit AGYY Sci USA
t gpaal,gotgy tttat gacat aaaattatca gcattcatat ttttgtgttt
taatattcct 360 ttggctactt attgaaacag taaacattac
gaaaatRafgt Caadtgadt ctSit gt agrEgeandBet (33t £§20
tptaatbgaandgthtat tdguaddiaggradn Mt acaaddca rad Moat Big
429 %gza geatga ggaaaagaat acttttcttt cgctttgcga

C atttttcatt 540 cttctccgtc cgattccttc
tcttcc@gdt DRcchavafceiy sotidmch@de Fricwdgcifgc H8@Oins CF,

CESA080 i, ILah 9saRAkCt T {592Y IAl- 9808 GRh-a¢ s AHRIBRAY g
aat cacgtca 660 aagt ag%atg ctgattqggtt gacaacaata

gBRAR SEBERSYLOFaBHNG PLadkssc EPRE 1P3RY e dhATRitin C or
agungati 6@ ﬂa@@aaamoa@ao@@aﬂgggm Teaeab} @ccas%g@%agag

cacag e e AA0P LBl U AL abe SORe gf 9o
t egactssdat ingobigcldian g@ld@tbycwraaaclirg-c:asm&lve

ctagaatala Aglt ﬁé@f%tca&téé 33dagy . a3aacaaa agaattatgt
agtgcacata 960 tat tt cat]g agaaa tctaaatg
C

ct t ccdHAGEmat Yo Bt ?X’ ecRattalccl apbdaler f ct(g%\”

aatd matecisttagt gﬁ&g ganggciegiit 1 i ceahafgaikbl CRTAAJHHRY

1080098l ARY agectl cot haoamngacs el ol aooc

acagat g ag taa 4§ tcag ‘cgaagttcca

cat gg clatil@g Gbc dyatipge aTAtFHagC®1®4MF12 Hynif@ske2pers J431

;3 aPNﬂ b3 HAR §8PIRASs E2303r 12 Rm §8y§o%atsbwe
uence of STAR53 <400> 53 ccct gag

g’é‘?]gfééﬁa FEBt BT Fa AR AERt f e é’él‘}th&%fﬂ@&c c<:%?c§{flib%t‘7'

GDocgcealgaﬁ@tugc (uaM)c:t gt tecdnpahact gl ay aeeahchdhoclonal

Cltbtogct 5 %;: %QQ %g: :g'gt vtj_%gcégnstt%?% e a%g& ig@%qe—

C acaygc acgat

c@bﬁﬂl{aa’?écaqtéée@igcﬂ?@ﬂmgm@t aNat q&:l%gg@mloctlér ctt@éééagg
at gct gigRg BA086sCRAAcEenSs G8aghaagneekgal,at@eys A, van

gggccacacc tttctctagc ctaggaattg 300 ataaccca

SOl SIAGES S1cVEP giafe Phavagitty St BERT T Eha) ndHRCEsE dy
368yeaag gt i ,gvgn CBYgied CP gDpgat aiggg Oag, datatggagty T, Bout A
t%tﬁ%%ﬁ%%h&%@gﬂt %séh?oql A99AU £ @30 AL LYE9E L gc%e human

cac aact ca ccacttattt ccttctctct 48
t ettly éfl%aPEé‘c(%@ca@g’@&c}tH&@gaEﬁ%%t 1§¢ ctetg&by agaagcagaa
cgt gotagmaRARLt (LO0PAR6 ALi3GT6 8L G0k JEQHRRC Eor

g e oA P Aaton ATt PLRTCIRge gh ol bah t coat g
660 t tEegEghti RIGghbgtatp, tRA.t 4t882)g Cbgsicatdtdby of a

LhagAaLack #2681 4icaked il 582 9BICARE 9%%%&9915 %f signals
atgcatattt tggttt gt gt atccatgcac ctaccttaga

adlaiddagtafon gfédgiiaracemras§éar giplasesy azcc]c?toéC%%]t-"c
t Cccca@a_tlgm&éo atn@agéhlﬁilgﬁ 009029t A Gosga s Hdrirade assay

t tttcctctgc cac 900 ac caca
O OB 20 G I IRE™ ST AE o Pl h o i e i
9w—aaéacaccaag t accagt ata agcatctgcc atctgetttt

cccat tge6a 19CcghLenl 89 pl020, 163G CLGeE SfL Clac%%ggfot RG,

ttcctggtca gcatgtactc ¢cctcatceg’ attcccctgt

atptdgPchRt Eyapagif-azer ladéerd Jo Hdakepnt Ee cKerfebgry g
ctcgtgccat 1140 tattgtgcac acagctctgt gcacgtgtgt
gcatatttct ttaggaaaga ttcttagaag 1200 tggaattgct

gt gt caaagg agtcatttat tcaacaaaac actaatgagt gcgtcctcgt
1260 gctgagcgct gttctaggtg ctggagcgac gt cagggaac
aaggcagaca ggagttcctg 1320 acccccgttc tagaggagga
tgtttccagt tgttgggttt tgtttgtttg tttcttctag 1380

agat ggtggt cttgctctgt ccaggctaga gtgcagtggc atgatcatag
C 1431 <210> 54 <211> 975 <212> DNA <213> Hono sapi ens
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cttcagtgtt gcagtctgaa ggacacccac attttctctt tgtctttgtc
aattctttgt 240 gttgtaaggg caggatgttt aaaagttgaa

w@et@anegert tgcaaaatga gaaatttcag 300 agggcat t BCT/EP2005/053251
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gttctctaga ccatgtagct tagagc®ytg ttcacactga ggttgctget
360aatgtttctg cagttcttac caatagtatc atttacccag
caataqgy %t, aO’Ei%atAégag%3§29d %%3999&31%% 8gcaarg%§aat essor
gttttgccat atatccaaag ccct?tggga aat ggaaagg 280"
aSteRgggehate coatet thight anditsgghic ayatayagavdoabimaagac
Caaggoaast cSAQ .caat BidebbniACal ! aff:a58801MACARBR in: Nat

tgttaacat ag gi.ct _aggcgaagtt 600 tatgtgagaa
t %:?ertcg‘élﬁg %]Hag??t P34cattttaat gcaagtctga aattatgtca

660 aaeitiad@hab, amat Kt¢iaoPpapiteadgsai,Jagaatartaing WH.
at gadd agt, t aaat . cttcttctca

ot ariart oreeathad.(ad & BREEAN L Ik e on
gtREABGeet tprgairdar Angt cabaterdyvgaggapactecdget gag
agétd:ggehous41at HiagegOt 666110 FELGLCEE Cohe

g %&%gagtga c tgca c cgacctcact. 900 cgt ggcacac

agct asatcy %g%ﬁ et at Yl c4GL At FHCY - chyartdPet c
9880Aagggt at gat cggcc 975 <210> 55 <211> 501 <212> DNA
<213>m i <220> 1>.m sc. f.eature < >
sequence ofé%%‘%ggokzzl%ognéégac% agé'ésfﬂclgsf ;ﬁa't c(cléég)c
aBeraRGeEs edilyargingc trypdatiaeal gt it pmyrciBlrphthovirus
acmg;at @3t§§@d %ﬁ%@@@g&ﬁﬂ% aﬁéféts%gt@@ﬁe%%sgéaé&kgzi gataaggga
aat aa aaat cagaa atc ag acagacaaaa
atggaggaclggnaacat 38%5@9%5?? ’atEggélg%% abacwegags of
agrEigobtizy dgraggysegt Bl tedsagbgat, gaatart ac ctcaaaatca
240 ttageehoals hggatgacagyda t att ;
aaaaccacat t tsgacccqat gogg%qgt%g%g{lazlcrgg?% tgf]}gry site
t gt 20 d&at WA aCHRERCEE PR AR CAQRY SGHFEa AP B Biotechnol
gagcticaaads .aaacaaccta actttatacc tcaaggaaat agaagagcca
gct aa ca 420 aagttgacag, aaggaaaaaa atattggcag
aaagaggct%élﬁn%%cgg'ag Tt %ga% caa A0 ‘ergHsgabat (2002)
chigcmagaciora rgpdate2 hOncdb gad 154 141 n@ 12> cDNAIred1 3>

Hefeha3 ap 2 1Y fepeags” 3
b e T R T

YOt FEREL ]98Tt 4e Hgt-ct ccctc 60 gttgeccecgge
aacat ggugiacgeagerRAGRneag] gt Lisg t G, ggcgtigargsaat aceay

0 tc, ttactgctgt cgccqgccg acaggttg
(o SLoRepARd, r RIS D5 R Tea oy JBELEA o ana
afpedet B caF 08t ctigdtle ganyt aaghakiac tyat gprmeadt tRAB tion
0RACkCEL G2 RGRAMIGeabnd J33L AL A931CHH9GR2RAGATh IRl AQG
g%g)cgc ccc 300 ttattgcccg ggatgggga t aagcttag
URGELD THRPERT dBgRDCT COLEE e 360 adicothcat
cat t ctdagguatgaasc gai,g zactggatggeaieggas geidaandt, cghaaca

t gat a cft ctccgtatac. accatgttat . .

e o e T B 8 G678 Gyegeton is
ctiget f egped Ly abatsyc dbar avpt gderpgdent gtictsgcgrenss48pression
tGRat geoRarass Gktas ®aA0aLEAtgC 3g6cAgaat gc getgttgett
gagcgaaaac 60Q ctgctgtacc gccatcgaaa cgggcacata

caggcAgadt Yolegtyada gekigeaatc ©605%RcFat Bytgs, S, and
dleet, €Y 9D 6 X gHGH b Eforget gégalados ggrgagaga kil gegighea

C t,.qgac tgt Q. 741 <21Q> 57.<211> 1365
Sl eI, A S Frelikes A sl er e
€E23s L GHphess okcSTARGNt <ATe 1578 aictcho gtes 20, 102~
aghaggsfaapat gtatttta gtttccacca cacatgttct tttctgtagg
60 gcttgtatgt tggaaatttt atccaattat tcaattaaca
ctataccaac aatctgctaa 120 ttctggagat gtggcagtga
at aaaaaagt tatagtttct gattttgtgg agcttggact 180
ttaat gat gg acaaaacaac acattcttaa atatatattt catcaaaatt
atagtgggtg 240 aattatttat atgtgcattt acatgtgtat
gt at acat aa at gggcggtt actggctgca 300 ctgagaat gt
acacgt ggcg cgaacgaggc tgggcggtca gagaaggcct cccaaggagg
360 tggctttgaa gctgagtggt gcttcoacgt gaaaaggctg
gaaagggcat tccaagaaaa 420
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15

ggct gaggcc agcgggaaag aggttccagt gcgctctggg aacggaaagc
gcacctgcct 480 gaaacgaaaa tgagtgtgct gaaat aggac

w@etoagesa®)g gaggcagagg ct ggcaaaag 540 cgaccgagpel/EP2005/053251

ggagct caaa ggagcgagcg gggaadfccg ct gt ggagec tggaggaage
600 acttcggaag cgcttctgag cgggt aaggc cgctgggagc

at gaaglgat, gagcaggtat £6Q.0L ceagral tx CabagatdiCt 5,

t ggt ctcact gacttcaaga atgaa aggg accgcgggcc 720

¥egrrygEfa Wigetachg@ntc ’%%%gg g GEgeytEryyUBsRttgttcc

ubeq@atigt t 1 8Reggat girghbts qa@agbbm%bagté}fﬁr@@hion of
ttcgtgg, tctcge tc a tgcagac

%??%ﬁ%%ﬁ gl%d?é%tgggéuftgggggggﬁ %%gég?gégc t caaagagt g

900 agtagreagberggat Kt dBdyhe ddadaatge, dagdbeqwddgdlner, W,

r3t49 9
SRRl 20080 At B Sl e

GRE eIt ot gabt L Pagay REPAF IRy reE TR ARG At Y CGe LS
at bggtaeagb 1880 2t sapmat ccc t gcgcet agat acaaaggttc
tccacgtcce caccagatt agat aga _114 tccacac .
aaag g?‘?‘étdgerc gg@ c 276 c§erg %gﬁg‘é‘f%"gc J% ag%“%‘f:lgg aﬁcgft §FPgBt g
RR0andgjtogtat tARC (402@)c Frgagr wirddgacslc agrges gangaediated by
%Qﬁgé&h} LRoGAIACELLAC 21460109 30ALRAGAN0ALRE CRad
ggcgtatt't acaatcactg agctaggcat aaa%gttctc 1320
é&@@ﬁf@é@alwajﬁét%%m YedesgbY Hrpereeattd &deydreses
250> H875211> 1401 <212> DNA <213> Honp sapi ens <220>
<221> msc feature, <223> sequence of STARS8 <400> 58
aagttwg%%%EWéS%tcugggrﬁ¥§§tgt§?arafga’tggggﬁ?ﬁ?%aggaaa
fabygimd,t 4a €8 Ggaatgi.cPe {1HJgaBrigeragfateffeats on
AU gh Sl AR08 FAN Bh akd 1 A3k Baby 124, t agatgaact
aaaatQgttag aactgaaaaa aaattattgt aactccttcc agcgtaggca
180 ggagtatcta gataccaact ttaacaactc aactttaaca
acttcgaacc aaccagatgg 240 ctaggagatt cacctattta
gcatgatatc ttttattgat aaaaaaatat aaaacttcca 300
ttaaattttt aagctactac aatcctatta aattttaact taccagtgtt
ctcaatgcta 360 cataatttaa aatcattgaa atcttctgat
tttaactcct cagtcttgaa atctacttat 420 ttttagttac
atatatatcc aatctactgc cgctagtaga agaagcttgg aatttgagaa
480 aaaaatcaga cgttttgtat attctcatat tcactaattt
attttttaaa tgagtttctg 540 caatgcatca agcagtggca
aaacaggaga aaaattaaaa ttggttgaaa agatatgtgt 600
gccaaacaat cccttgaaat ttgatgaagt gactaatcct gagttattgt
ttcaaatgtg 660 tacctgttta tacaagggta tcacctttga
aatctcaaca ttaaatgaaa ttttataagc 720 aatttgttgt
aacatgatta ttataaaatt ctgatataac attttttatt acctgtttag
780 agtttaaaga gagaaaagga gttaagaata attacatttt
cattagcatt gtccgggtgc 840 aaaaacttct aacactatct
tcaaatcttt ttctccattg ccttctgaac atacccactt 900
gggtatctca ttagcactgc aaattcaaca ttttcgattg ctaatttttc
tccctaaata 960tttatttgtt ttctcagctt tagccaatgt
ttcactattg accatttgct caagtatagt 1020 gacgcttcaa
tgaccttcag agagctgttt cagtccttcc tggactactt gcatgcttcc
1080 aacaaaatga agcactcttg atgtcagtca ctcaaat aaa
t ggaaat ggg cccatttact 1140 aggaatgtta acagaat aaa
aagat agacg tgacaccagt tgcttcagtc catctccatt 1200
tacttgctta aggcctggcc atatttctca cagttgatat ggcgcagggc
acatgtttaa 1260 atggctgttc ttgtaggatg gtttgactgt
tggattcctc atcttccctc tccttaggaa 1320 ggaaggttac
agtagtactg ttggctcctg gaatatagat tcataaagaa ctaatggagt
1380 atcatctccc actgctcttg t 1401 <210> 59 <211> 866
<212> DNA <213> Honp sapi ens <220> <221> m sc_feature
<223> sequence of STAR59 <400> 59 gagat cacgc
cactgcactc cagcctgggg gacagagcaa gactccatct cagaaacaaa
60 caaacacaca aagccagtca aggtgtttaa ttcgacggtg
tcaggctcag gtctcttgac 120 aggatacatc cagcacscgg
gggaaacgtc gatgggtggg gtggaatcta ttttgtggcc 180
t caagggagg gtttgagagg tagtcccgca agcggtgatg gcct aaggaa
gcccctccge 240 ccaagaagcg atattcattt ctagcctgta

o o o, o NN N o o



ccgggctccc aagagtctcc ccggaggcgg ggccttgggc aggctcacaa
ggat gctgac 720 ggtgacggtt ggtgacggtg atgtacttcg

W@ 2@g0e37¢§)g gccaat gcag aggtatccat 780 ttgacct CRGI/EP2005/053251
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t gggacaggt cagctttgcg gagt é8cgtg cgtccttcca gagactcatc
840 cagcgctagc aagcatggtc ccgagg 866 <210> 60 <211>
2067 <212> DNA <213> anncigg'gns<220> <221>

m sc_feature <223> sequen STAR60 <220> <221>

m sc_feature <222> (92) ..(1777) <223>nis a, c, ¢
, oy t_on vari,ous, positions.<4A00> .6 C .
aac{gd@dﬁﬁxﬁéﬁﬁggaaaPc%%% d%%%g%mgfggggagg%ggg%%%%5%tc
60 gcaandadin aaddceeqgheace Claggimgycattinatpaetedr activity
ccttcattga gaaaatta 120 aaact ggact. t cgt.agaagc

t aatt g%?]teth‘%(dc %§§§gggea€€?ﬁ% AUC Taacet %%ag 180
cgccacgyl Eret agaadoct 6gf cagccgac cccaaagccc tcagtcgcac
caagcctctg 240 ctgcacaccc tcgtgcct cact ggcc
ttcccééhd%“ﬁ?&@&&c&?aSEPnc%%a '§%8W§F§§éga3?gd

tatt caf£fdmdifodR@Ceatigetpad i@t LediRikgaac aggaaaat ct
360 cccatgagat gctctgctat ccccatctct cctgccccat. |

agct t aglycER IR §Pgtasbe gt ot it 0 dgﬁ&f:ﬂ;?@l in

ct gt gah gt G I GHC GlegeBnab ot 8t gf tér td)cateaeaa 4804

t gat gggccc ctgaattctc tatctctagc acctgtgctc agtaaaggct
t gggaateEE BEF @@6@0&a&gér%Pﬁﬁ%%Eéjgﬁngéﬁéc?g?

t ccagggf 9tnd (&HRHE6+CRECARG Cate G0 APt@caggct
tctcctccac caggaactct tgcagcccca, cccctgagca cctgcaccce

660 at sakdcereomingntt BEE1edE gt dpiesiila: faEhher

gaat t af ah ey & HAHC bhpfeds 88h 2 Mt Al @aliigkRbression
aattattctt aatdcagtat ataattatac aaatacaaaa 780 _

t at gt geesse iy aepric iaggat RetoEP R PrCRCs§F chirbgt
gggacattag G40 4:itaggklyt b 98€8PR%E CarPadlt-ak At said
gtgcattttc aacttcttga ggggtcggta 900 cntctnaccc

ccat gt hgttetaanjgt ofa latgreshchectrmlat £§cofgst 8Ehcta
960 cagapatgtt, t9L¢ agtaptatct ccccttctca

t aagottaat acacatacct 1020 tgagagagct cttggccatc
tctactaatg actgaagttt ttatttatta tagatgtcat 1080

aat 99%%@@%\%& acalt-a30at €8t LEgiRof 9GARA ot kaggacct t
gaccct ct t gcaaaacac caacgtcagt acacat atga o
agaggaancie it cogial asguegaeghaving 1200l geprecaggaactivity
gct gcaggceg. t agt-g agAH ggat gacgag
1260 a%?a%ﬁ?%%%gi3%%%%%%%bg%a§§?%ccaa‘E%%%?ﬁ%%ggg
aagcgceepgesatagt gtageeett820 gtcatttaat cctcacagca
tcccacggtg taattatttt cattatcccc atgagggaac 1380
agaaactcag aacggttcaa cacatatgcg agaagtcgca gccggt cagt

gagagagcagldddle gtdworfinge taagtaih cag weosdgagegd
cacactctcg acccctgtcc agca 00..ct Ana
ggcgggdsy e%%?@?%ﬁ%%%:aﬁ%&egg§%§§s%?t%§%%$% ?%ggga%gcc
1560 cpaancet o ragaatagaggdchyt déssarhagadedipat gg

ngct gggcag taaggctggg 1620ctt cagaat a gct ggaaagc
t caagt nat g ggacctgcaa gaaaaatcca ttgtttngat 1680

aaakagacaal eghTe gy Lingt aagggy aaggtYtider raggeddadagt
ggagctctaa 1740 tgtaaaat,cg cacctgagtec.tcctggtctt .
atgagtﬁ&?bmﬁgtﬁﬁ%é%iﬂ:s &5&38&91%%ﬁjé%r:c §oc§ protein
iggggtgggﬁnﬁéiéﬁﬁtﬁﬁgnﬁk@h@taﬁgh gel ghgiggonige gggaccy
cttcctctaa cttcacctcc aaagggaca%rt cacct ggt
tea

t cct ccAYERNRE coRRAY Y PoFG1aGhELLEt Y Jggtccc
ggcccccgge ccccggcage tgctccaget tccttcccca 1980
cagcattcag gatggtctgc gttcatgtag acctttgttt tcagtctgtg
ctccgaggtc 2040 actggcagca ctagocccgg ctcctgt 2067
<210> 61 <211> 1470 <212> DNA <213> Honp sapi ens <220>
<221> msc_feature <223> sequence of STAR61 <220>
<221> m sc_feature <222> (130).. (976) <223> n is a ,
C, g, or t on various positions <400> 61 cagcccccac
atgcccagcc ctgtgctcag ctctgcagcg gggcat ggtg ggcagagaca

60 cagaggccaa ggccctgctt cggggacggt gggcctggga
t gagcat ggc cttggccttc 120 gccgagagtn ctcttgtgaa

ggaggggt ca ggaggggctg ctgcagctgg ggaggagggc 180

oy e . o
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ctggggt at g gacccggggc cntctgttct agagcaggaa ggtat ggtga
ggacct caaa 300 aggacagcca ctggagagct ccaggcagag

wWQ@r@eogaga ggccctgggg ccatcctgtc 360 tcttttctBRGI/EP2005/053251

gtctgtgtgc tctgggcctg ggcceptcct ctgcectccccc gggcettggag
420 agggctggcc ttgcctcgtg caaaggacca ctctagactg

gt accaagt c taggccc 8 C 0.8t g&r:ég

gt c'g%‘g ﬁgegg?‘aaﬁgég%d%l écc%t tgglg}agggtgggg%? 54(5edlng
aggagaggdast, ggoaghggacingocictigigge tadgastt gee atdwicat ggt
gaggct ggag 600. gaat cca t atgc act.c

attt ctst%t%ggnfgapg}’b?%ca%aig_tré%%%g 0%6%cggg%a gggaas;;‘:Lcjl at
cct gyQeagd agggothet gsgpagasydedngt ghvgeggctrgtgttccatt
720 taggaaggat cggtt agacgggt a agt cagaacg

ggct g cé‘@g’cf’éggggga 7%@%93@%%’60@ ggt gggt t gg
caccatyyt ggagaehggagadany oot cEYya IPgCcNosct hge BAGvherein
ggct gggt.ga ccaggnct t acagt ag ccat gggagc tgctfac
C1guaueteh ‘S0GLEEr abdy TUgoraeAEE GbatgorEl o oo

t gagcagagrqukbhetst ahit Cacstpagleas2600gcnasgantal in

at gagnacac ccttgttttg cagatgaatc tgagcatgga gat gttaagt
1020 gglegédds aggeataRay @a?gé}rg&gt 8%?%?%9%%%

gacct gaggene8J6aghk Cand I3 wagaergaggiacty £ canag
gttgtggcaa actct gacag cat gacccca gggaacaccc, 1140

at ctcégcttéletgg’fné’ gBeat ckyPafte §itged gt8ad) ccacacagcet
ggagacagcc 1200 accctagccc cacccttatc ctctcccaaa
ggaacctgcc ctttcccttc attttcctct 1260 tactgcattg
agg@ack aesomhgngn§gRac Yahy ek Y GGt EaggEPEtEE Rt YYa
1320 citactiaae adtgeags céohdetdiet ¢ ttgcagagt g
cgtcttccac tgtgaagttg 1380 ggacagtcac accaactcaa )

t act gci'guFEEcHFERAEAECH P YHFLRIRR L TaPFGROEFT 1240 clelc
cagt cagd g4 e%%%%t Ch196R9808 G A (R oté1R>062:i rdddest ~
1011 <212> DNA <213> Honp sapi ens <220> <221>

m sc_fatinnepe2s3srsequepees & SPARSDCE20D>aBRL~

agt gtcggg_t agc ctgecssattéttcca
aagat aat gte%%%gt%g@%gtcgg gt%g‘g%agga? g)%g%atccat o

t ct ccodhitieneadc enelt geet ahgwrgt%@Hl?@eaﬂgpéacﬁﬁ@smtlng
act ga ca gggggcttat tcccagcggg cagaat gt gc accaagcacc
180 tcttgtctca atttgcagtc taggccctgec tatttgatgg

t gt gaagictartyycdc SEQyc IR40NAs ggbafyt ¢ cgtttt gt ac

ttcttg {Jt_)t f’i}%f Ctntt%agfag CE89%a 9aGLt 983ad1388, wherein

ggcctctgca gc agatg gatgtggtca gcttgttgga ggcgccttct
gt ggt ceatd BEYmEN¢sC bagecattt Tt YRIRASYt BGELYLEY
gcttgy :EJI_ ts:Ct %tc%tsc tﬁgwgggfétgﬁ ﬂeza%tt 996! §88ARical in

at gt cat’cat’ gctgcacccc aggaagaatg tgcaggccca tctcttttat
480 gt getldajgiglec tsauiengat to cak cap tigg Wiearant segd

t aggt aagac ccagaagaca_540 : tt

agagtt? %%e%%%sg?bagéet gn?“éaﬁg %%?%%g%%%t%{ gg%
cttctclitvo twd tggirdageatt Yot agetoms ggtodeggoadighni t cc
acacagctca 660 ctt aaaa _ctttattcc a

Acat t SRS TaoaY ChabotR e PO At sagceee

ct agat ttgthac adipgid@esgbbavgest saldaatEigaaprgesdbtggt gg
780 tcaactagac tt ttcatgt taacatttaa[q/.tncttag CtEl ressor
t cggt gFTFETIThdn BgA0SGRRERT At Tt FrGdaat?
at agt ggeacvia} qgidie@g reaht the ayeoliy gadiriditsttgng00 £
tttagctcggEccc tcctgt tatgggcagc cttgaagctc agtagct aat
gaagagdt D6 &kt &e t ccagagagc ggtcccctca

cggct cgj t gragaaitd @ sepl0id. RAD>EHiedbin 3418 <212>
DNA <213> Hono sapi ens <220> <221> njsc_feature <223>
sequenEEaFReSTARGB 284305 BB A syt B gt gt gt

cgat gagagg aatctgctct aagggtctga gcggagggag 60
atgccgaagc tttgagettt ttgtttctgg cttaaccttg gtggattttc
accctctggg 120 cattacctct tgtccagggg aggggct ggg
ggagtgcctg gagctgtagg gacagagggc 180 tgagtggggg
ggactgcttg ggctgaccac ataatattct gctgcgtatt aatttttttt
240 tgagacagtc tttctctgtt gcccaggctg gagtgtaatg
gcttgatagc tcactgccac 300 ctccgcectcce tgggttcaag
tgattctcct gcttcagctt ccggagtagc tgggactgca 360

o oy a4 a o aa 4w 2 2 a4 o4 o4 M



tcctcccgtg cggggcat gt ccaggccgcc ctctctgaag gcttggcagg
t acaggt ggg 840 agtgggggtc tctgggctgce tgtggggact

wWQoweauges c ct ggaagacc tccctgtgtt 900 tgggct gaBer/EP2005/053251
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gcgcagcccg aggggaggtc cccaggagg ccgctgtcgg gggt gggagce
960 ttggaggagg gaggggccga ggagccggcg acactccgtg

ot 9900t DT STEE, EPAt: PP Ch baia Bgo geaoer 108D "

act ccah@cl estgighggaagngegtecgrger dot gihtegeda sgtdgccccg
gggccctggce 1140 .cttg aat _c ccttqg .gact gg c

t ggggg%%‘g‘&e’b%egsgJﬁé’@gggg%cfﬁ'@%%%%oﬁfé% lg’cl gc écgégg
cagagge! geh€ cagpieagdtggaagngchte geDagdadgecg)ggcgct get ¢
1260 ccagagcgcg aggt gcagaa ccagaggctg gtcccgcggc

gct aacgaga gaagaggaag 1320 cgcgctgtgt agagggcgcc
cacqccyt 841 0UsgaRGeaagCht fi6l §aale tocaigjagg tb3808y one of
gggctcatgg gttcccagcg gctcagacgc 1410 <210> 64<211>
1414 <2¥3IPNK %213> Honp sapi ens <220> <221>

m sc__feature <223> sequence of STAR64 <400> 64
tggatcagat ttgttttata ccctccettec tactgctctg agagttgtac
at c8caft eelbrerargtiagcts £leRcht t"él“tch’atjasagt f“(g“mg‘aigan
tttgcagt9i gcttgcctga agggagcctc 120 aagttcatga
gtctccctac cctcctccca aatgagacat ggacctttga atgctttcct
180 gggaccacca ccccaccttt catgctgctg ttatccagga
tttpagt hca. peag Hldih 248 BREERCELam ADAY GALHO cell.
tttattgttt cgtatagtga atgtgtattt gggtttgctt 300
atatggtgac ctgtttattt gctcctcatt gtacctcatg ctctgctctt
tcch ot 208383004 LELA Ptk 1hhCEt 5Ab 98 QW OliGkegest,
agcaattctt tacaagacag qcaagatagg 420 ccagctctca .
gagcactegpriging qudardgooat geél ¢amRILEMA actreceretpant
480 9agal9gogt s &i L AL of BRECALAS ! L1RILGIARARC of
ttctggctta aagcggtcct 540 cocaccttgg cctcccaaag .

t gct aggaterashgie grgregegseétdeprctehycatigt @ ing the
t gagaag%ge%%t&f 11196 GRt hgcket§ agaf gacagt ttggggat ag
aat t ct aggt 0 ggacggtttt tttccttcag ccctttgaag

agt ct gtherattentzed cin ddetgcatta 720 gatgttcottt

t gcaag iy gta: Lt : t
I e e i
caagagaaadcjaaagidtgrm@iCegheving gertitennasgae activity
aatttgtt { tt, Lt C cetit 900
gccactF?%%C%%g3%%%%&%“@5@%&20???8?5%?% f%%b ctgttcacag
acggggeagsEQ60IRt géygeetgg ccct gccaca tgcagggcect

cOgt CoLIat-LaRCIL SR HI0apoRg. 188 acalandkan
tgttcaggct ggcacitccc adagctgagc cccagcctga ccttcctccc
1080 atfaetgtotthaacadcicospressbrcattivieacct gga
ggttttcctt tctttcetgt 1140 cac ctad tt.t.t :
atcctcﬁgtéegﬁ?ﬁﬁ%%t jﬂi5??%S%c%%ggggz%ﬁggg%ﬁ%f%% 0

t t gcaapgglecafdet safw=rage tot gh corcbcrigetain asgcdagcaca
gcagagcctc 1260 atgctc c tgagat ggag, cagaggcct
cagacgé&@&eegﬁﬁg%?%%d“%%%&ﬁﬁ%?%Sogsigt%%%@%aﬁﬁﬁg
ggagggidscthegaaagtémdntgggyangabgegodgagctatcit.ggcagggga
1380 gccgcagggt cttttgagcc cttaaaagat GGt 1414 <210>
65 <211> 1310 <212> DNA <213> Honp sapi ens<220> <221>
m sq 1if eat He€hsd 23ccSRUURNGD @flabhARGp FdHfleSTomprising
gtgaatgttg atggatcaaa tatctttctg tgttgtttat caaagttaaa
at aaat ¢€§ aGB“ﬁc%ﬁ%@éﬁ%ﬁ*ﬁéb&ﬁagﬁg r§3ygot t gg
agtctgttca agcaaagggt atattaggag 120 aaaagcagaa
ttctctccct gtgaagggac agtgactcct attttccacc tcatttttac
180 taactctcct aactatctgc ttaggtagag atatatccat
gtacatttat aaaccaoagt 240 gaatcatttg attttggaat

aaagat agta taaaatgtgt cccagtgttg atatacatca 300
tacattaaat atgtctggca gtgttctaat tttacagttg tccaaagata
atgttagggc 360 atactggcta tggatgaagc tccaatgttc
agattgcaaa gaaacttaga attttactaa 420 tgaaaccaaa
tacatcccaa gaaatttttc agaagaaaaa aagagaaact agtagcaaag
480 taaagaatca ccacaatatc atcagatttt ttttatatgt
agaatattta ttcagttctt 540 ttttcaagta caccttgtct

a4 a . aa M o2 oa . a4 aaa ~N NN
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tgttctcctc cctgtgtcca tgtgttctca ttgttcatct cccacttatg
gtatctacca 1020 taaccttgaa attgtcttat gcattcactt

gctgctgett cttttttttt tctttltgag acagtcttge tccgtcatce
1140 aggctggagt gcttctcgge tcaatgcaac ctccacctcc

{ QuUAC b OChPEEAER AL R Akt g o0k B fed 1 T1gkpin oaid

t ggyact at'gcacc act acace
gt at t t gidlaiiagadac aatiught¢ Caccatg giitjgoepggssbggect tgay
1310 <210> 66 <211> 1917 <212> DNA <213> i £ns
<220> J<"22'3f>t1}ﬁt§§if183 E?%m&%ﬁ %reoénﬁgﬁgetgglgggﬂaggéfy

<400> &bprggalciodataat ptogd a e ciiragagea .agt act aact

at gaaagt ga aat agagaat 60 gaaggaatta tttaattaag

t ccagcaaaa cccaaccaaa tcatctgtaa aatatatttg

12013t tLaroato L GrEotrai hy tetglgiman agukirgagt taid

gtatgctgac ttattgggaa 180 aaataattga gttttcccct .

t cact t BERETAS d’é‘@’é&&aaa’éﬁﬁ%?%%stscg‘?% iy 33f said
aagot t ge& o AGHAGEbach 88 A6 dlesd agtal aggbl aaagt aat g
tacactgtga 300 agtttcctgc ttgactgtaa tgttttcagt
ttcatcccat tgattcaaca gctatttatt 360 cagcacttac

t acagccat g Gl g 3raecai 88088t adptoRg At Ghgtimsatbcaaceyg
420 actgaggtac agccgaactg tcaggcaagg ttgctgtcct

t t ggacvegeeint rald arelado eeidtRAgYhGaRgREsE of
ggacat aLg,-d £Caq03a 3928 At AtGh1 ¢ AcH kGl 9dle further
tattccataa ttaataftaa taaccctgga cagaaactac caagtttcta
gaccct ertedBoD yiwdegtebleaBrEreY AP %at gaat cct
tcacatgttg atacatttta tccaaatgaa 660 aattttggta

ct gt aggt at aacagacaaa gagagaacag aaaactagag atgaagtttg
7201§gadangched amyersdngatat any gere ©f cég to 14,
aaaaaganan. At 4asaf ah 1784 aahohhg00mm aagttt aat

acattttgcc ctaaggaaaa aaactacttg ttgaaattct 840
acttaagact ggaccttttc tctaaaaatt gtgcttgatg tgaattaaag
Caa?%(.:aﬂgrge@fggd aaac%ogﬁkggtgcgfgiﬁcfﬁ, AU iRCERid cell
aacfcaccgc aaaactgttc ctagtaggtg 960 tggtatactc
tttcagaste CHO qigtlgta tgtatatgtg tgtgtgtgtg tgtgtttgta
1020 tgtgtacagt ctatatacat atgtgtacct acatgtgtagt

at at at aaat atatatttac 1080 ctggatgaaa tagcatatta

t agadt avse ¢ftd thwtlaicaagtidt acaueneydaaidm aptio
atgtat at gc_acat at af. t aggcattc
at gt gaaaka 1200 %cgcglgéé: C?%Q%gg’%\?t ?’%‘?ﬁéa%% tog1 at

gat at t coasisalmaggayt a t agt acaact 1260 t at gt aacac
acatttggc gt gt attttggtatt aataaaatag cacatatcat
1320 g%gagﬁé\taégbg@gcégt’ag gtctattcat tctttgattt

t t acct bagfragaasiad tdfa SERB0 Idaayoagaat whantigggeda
agcagtatgc tcatttaaaa.tgtcattgca tatrtccaaa 1440
ttgtcc?(‘fgg‘“ﬁ%\a%ﬁ aad}a“a 855?5%85 3 lg‘gljg ac tgcgtgtttt
ct aaaaech t gedbOceatitdt taire att atbhggt 0agigldtigged in
ttttccatagjl 8tt att% c att taaﬁttré&g%ﬁtgtitng%tati%[

at gt ct PPEACPEEAR 1T TG a st £ gPT oidt JPHt St addtttat tt
1620 akagheheat Hdi« almat-treblretaaaggat bt itygacnid
aaaaaaat aa gacagccaat 1680 gctttggtit aatttcattg
ctgcttfit Eh%aﬁ?’g%ﬁ“@eé“tt é‘togtagﬁ’t Pﬁgt% atk ?ﬁ 8(.51740
tatttt gbtgihtitagoapaid@iskebat art 4 ahwatdgl =ghiat g€t gga
acaaaaagtt 1800 atatttctta atctagataa aatatttcaa

gat gt t dP&areBheagt ccc ctctaaaatc 1860 at at aaat ag
acgcatagct gtgtgatttg taattagtta tgtccattga tagatcc
1917 <210> 67<211> 26 <212> DNA <213> Artificial <220>
<223> oligo for making Iinker containing MCSII of
pd2EGFP-1i nk <400> 67 gtacggatat cagatcttta attaag 26
<210> 68 <211> 24 <212> DNA <213> Artificial <220>
<223> oligo for making |inker containing MCSII of
pd2EGFP-11i nk <400> 68 gtaccttaat taaagatctg atat 24
<210> 69 <211> 52 <212> DNA <213> Artificial <220>



<223> prinmer for anplification of 0.37 kb from pd2EG-P
<400> 69 gatcagatct ggcgcgccat ttaaatcgtc tcgcgegttt

weggbmes’ghc gg 52 <210> 70 <211> 41 <212> DNA RCI/BP2005/053251
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Artificial <220> <223> prig2r for anplification of
0.37 kb from pd2EGFP <400> 70 aggcggatcc gaatgtattt

agaaqaat aa acaaat a 41.<210> 71 < > < >
DRATE21 8PS e %?%%%2%56351232%9%%‘? ey c?r%‘pg‘r‘?ﬁ’l%ulﬁ? i hg°
zeocCi npbegpspaies gehd nbRFes4p0thd Im gatrpaising:
ttcgaa%i%g ccgigtl aa_gﬁgtg SE <2 ?aggg<21l> 32 iclei
<212> 25793UGHY £41 °aF<§§6 523" iHer For TUCeC
anmpl i f geng BEDECULELS itSlcanael geaeaRF @l nl#2 or

aggcgc 850 faatgcnﬁﬁtqépct ctce tc 32 <210> 73 <211>
40 <21 D 1IN (COMEIF18229> <223> priner for

?ﬂpl i fxwgad@tﬁ%&c@&ﬁ%@%xf%&gmg@a@d tio tL geg@ahnay
gagcaagca gat cct gaa < > 74 <211> 52 <212> DNA,
<213> AREPAIRY F %%P%ngpﬁwﬁe?ffwteaﬁ?pﬁﬁ Apchg first

d2EGFPsORE-£400= nf#ri@doc@aat t gngccggt gttt aaacttacac
ccactcgtgc aggctgccca gg 52 <210> 75 <211> 41 <212>

DNA <2133) ARt PFPROERT Dogsiepsdly plinksd it SamedUePrhg

d2EGFP 0B854 09> debrdd gﬂ)tlggﬁbﬁi@é 08At OOl AHCARAIECY
aggagctgtt c 41 <210> 76 <211> 36 <212> DNA <213>

Artifi ceapnd2spbecigigle marier gereanptdfyi ng d2EGFP
gene <4409z, 76 aj Ll Ctaga sehdeaeal hav fhs ARACaIPAACAE
36 <2102 77 511595 2R s R AT Gial <2205
<223> ekitgvitpr phegrlr iffem thReprPEP ePetitigiaves i(a)
PGL3- pLogoLaL - SFPsAP0> .7 wogat aL k| 9 (9pIAtLdmblts of any
agt ggcgcgc cttgggctag ct 42
one of SEQ. ID. NOs. 1-66, said fragments having
anti-repressor activity, (c) sequences that are at
least 70% identical to (a) or (b) and having anti-
repressor activity, and (d) the complement of any
one of (a)-(c):
b) selecting a host cell by selecting essentially
simultaneously for expression of said first and

second selectable marker genes.

19. A method for expressing two polypeptides of
interest, the method comprising:
culturing a host cell obtained by the method
according to claim 18 to express said first and
second polypeptides, and optionally isolating said
polypeptides.

20. A method according to claim 18 or claim 19, wherein
said sequence having anti-repressor activity is
selected from the group consisting of

a) SEQ. ID. NO. 66,



w@agps7esot er - GFP <400> 78 gat cagct ag cccaaggepgEEP2005/053251
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<210> 78 <211> 50 <212> DNA <213> Artificial <220>
<223> oligo for preparing linker for creating MCS in

gccactagta gatctccaag atategagct 50 <210> 79 <211> 40
<212> DNA <213> Artificial <220> <223> prinmer for

anplifjcation of EF- f.a 0 er _<400> 79 gat.cggcgcg
ccattt %ga{sr%%[&%%%sa&gg%lggacgpggg%' 4%6 Jgﬁgejéb%gi' 1> 34
<212> PMNAgm@dB3>hdy tdddicirabrs220z =223 tpr,i mer for
anplification of EF-lalfa pr ter <400> 80 .a gggacc
ccctcasgaﬁe%ﬂﬁe&%att}ﬁ%gggﬁ 3%2@3@5 ° tl%%i<g%2>
DNA <243e1d6tidd cdatjuend2020<2P35r b)) MHerdedn said
anplification of SV40 pronoter <400> 81 ttggttgggg
cgcgecJEIERERR MY At gaasPLRGEECT AYaadday & <210>
82 <21&y BRe <ddrd1daAt<2b3ani bhéi6f al) B2Qy .<223>
prinmer for anplification of SV40 pronoter <400> 82
ttggttggga gctcaagctt tttgcaaaag cctaggcctc caaaaaagcc

tCCh§ SR method according to any one of claims 18-20,
wherein said two polypeptides are part of a

multimeric protein.



